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A – Motor hub and 
split ring to
NEMA standard 


B – Variable length 
spacer


C – Externally 
adjustable shaft 
nut


D – Pilot fits insure 
repeatable 
concentric 
installation


Product  Descript ion


Metastream® C-Series Couplings incorporate a 
segmented, piloted locating design. This eliminates the
shaft distortion associated with conventional ‘clam shell’ 
coupling designs. The CPLR is for industrial applications
and the CPAT is for higher speed applications:


n Easily adjustable for setting vertical clearance.


n Infinite life.


n Corrosion-resistant phosphate coating on AISI 1040 steel.


n Robust design.


A


B


Design Features


n Designed to transmit torque between vertical mounted
equipment including:


- Vertical Pumps.
- Vertical Turbines.
- Vertical Mixers.


n CPAT meets requirements of API 610 8th Edition.


n Optional materials & coatings available.


n Electrically insulated design available.


Metastream is a registered trademark of John Crane Inc.
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Type CPLR & CPAT
C-Series Rigid Couplings®
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Dimensions and Technica l  Data


Type CPLR & CPAT
C-Series Rigid Couplings®
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Notes:


1. Driver hub bores are in 0.25" increments from 0.875" to and including 3.875" then any diameter up to 10.500". Standard bores are 


to AGMA 9002 Class 2 clearance and keyways to AGMA 9002 commercial tolerance for both driver and driven hubs.


2. John Crane Flexibox does not furnish the key stop pin.


3. 3/8 or 1/2 inch thick split rings are standard options on sizes 2625 thru 3875 and 1/2 or 3/4 inch on size 5000.


4. Adjusting nuts can be supplied blank or threaded. Standard threads are ANSI UN Class 2B, left or right hand.


5. NEMA frame sizes apply to VP and HP series.


Table refers to Standard Range. Modified designs to meet specific customer requirements are available.


Coupling HP/100 Trust Fit NEMA Bolts Bolt
A B C D E F G H J


K
L


Size RPM CAP.-LB Frame Per FLG DIA. STD MIN


1125 2.7 4500 182-215 4 1/4 3.00 1.125 1.75 0.38 2.00 0.375 1.25 0.125 0.016 4.44 1.63 0.89


1625 8.0 11000 254-326 6 5/16 4.00 1.625 2.50 0.44 2.25 0.375 1.50 0.125 0.016 4.44 1.75 0.89


2125 17.9 28500 364-445 6 1/2 5.13 2.125 3.13 0.63 2.69 0.375 1.75 0.125 0.016 4.44 2.63 0.89


2625 33.8 28500 No std 6 1/2 5.88 2.625 3.88 0.63 2.94 * 3.50 0.125 0.016 4.44 2.63 0.89


2875 44.4 28500 No std 6 1/2 6.38 2.875 4.38 0.75 3.44 * 3.50 0.125 0.016 4.44 2.88 0.89


3125 57.0 38000 No std 8 1/2 6.75 3.125 4.63 0.75 4.00 * 3.50 0.125 0.016 4.44 2.88 0.89


3875 109 66000 No std 6 3/4 8.94 3.875 5.88 0.81 4.38 * 4.00 0.125 0.016 4.44 3.13 0.89


5000 310 159000 No std 8 1 11.75 5,000 7.50 1.00 6.00 * 3.00 0.250 0.125 No std 4.50 1.38


6000 404 199000 No std 10 1 13.25 6,000 9.00 1.13 9.25 0.625 2.38 0.250 0.125 No std 4.75 1.63


7250 712 278000 No std 14 1 15.00 7.250 10.75 2.25 10.75 0.750 3.69 0.313 0.125 No std 7.06 1.94


8500 1148 294000 No std 12 1-1/8 17.25 8.500 12.50 2.25 15.00 0.750 3.56 0.313 0.125 No std 7.31 1.94


10500 2164 352000 No std 12 1-1/8 20.50 10.500 15.00 2.75 18.38 0.750 4.19 0.313 0.125 No std 8.31 1.94







Coupling
M N


P R


Size STD MIN STD MIN


1125 4.00 5.25 8.31 5.50 9.56 6.75


1625 4.50 6.00 8.81 6.13 10.31 7.63


2125 5.38 7.13 9.69 7.88 11.44 9.63


2625 5.88 9.38 10.19 8.38 13.69 11.88


2875 6.88 10.38 11.19 9.63 14.69 13.13


3125 8.00 11.50 12.31 10.75 15.81 14.25


3875 8.76 12.75 13.07 11.76 17.06 15.75


5000 12.00 15.00 No std 16.50 No std 19.50


6000 18.50 20.88 No std 23.00 No std 25.38


7250 21.50 25.19 No std 28.25 No std 31.94


8500 30.00 33.56 No std 37.00 No std 37.00


10500 36.76 40.94 No std 44.76 No std 48.94


Type CPLR & CPAT
C-Series Rigid Couplings®


Conf igurat ions


M N P R


Style 1
Non-spacer style provides easy assembly on driver and
rotating driven equipment shafts. Usually used on 
equipment where there is a minimum of distance
between shaft ends.


Style 2
Non-spacer style with an adjusting nut so that vertical
clearances in the driven equipment may be attained.
Usually used on equipment where there is a minimum 
of distance between shaft ends.


Style 3
Spacer Coupling style offers a spacer whereby the driven
equipment may be worked on without the disassembly or
removal of the driver.


Style 4
Spacer Type Rigid Coupling offers a removable spacer for
easy maintenance of driven equipment and an adjusting
nut assembly, whereby the vertical clearance in the driven
equipment may be attained.


Style 1
Style 2


Style 3
Style 4







Type CPLR & CPAT
C-Series Rigid Couplings®


Select ion Procedure


Balance Recommendat ions


As supplied, standard CPLR and CPAT couplings meet AGMA Balance Class 8 with clearance fit bores. The standard CPAT
coupling meets AGMA Balance Class 9 with transition/interference fit bores. While dynamic balancing is not normally
required, if specified, John Crane Flexibox recommends component balancing. Any potential benefits of assembly balancing
are negated by the installation fits and adjustable nature of the application. Contact John Crane Flexibox if your application
warrants balancing consideration.


Step 1
Determine the shaft diameter of the driver and compare to the
maximum sized hub bore in column B of the dimensions
shown on page 2. If the driver is a standard Nema HP or VP
series motor, use the column marked ‘Fit Nema Frame’ to
determine the coupling size required.


Step 2
Determine the shaft diameter of the driven equipment and
compare to the maximum sized hub bore in column B of the
dimensions shown on page 2. The shaft size of the driven 
equipment should not exceed the maximum bore size to
determine the coupling size.


Step 3
The largest size shaft of either the driver or driven equipment
will determine the ultimate coupling size.


Step 4
Specify the coupling configuration and type, bore size for the
driver and driven equipment hubs, type of fit, and adjusting
nut thread details.


Step 5
Select type CPLR for standard coupling tolerances or type
CPAT for API 610 8th edition tolerances.


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice.


©2006 John Crane   Print 09/06            www.johncrane.com ISO 9001, ISO 14001, ISO/TS 16949 Certified. Details available on request. S-CPLR/CPAT/Eng


Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Houston


Tel: 1-713-944-6690
Fax: 1-713-946-8252


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East & Africa
Dubai, United Arab Emirates


Tel: 971-4-3438940
Fax: 971-4-3438970


Asia
Singapore


Tel: 65-6512-5200
Fax: 65-6512-5233








A – Seat/Mating Ring
B – Face/Primary Ring
C – Spring
D – Sleeve
E – Retainer


B


D


Low Emission Single Seal — Designed to satisfy U.S.A.
federal, state, and local regulatory requirements. Type 48
assures emission control with a single seal arrangement in
VOC services. Years of low emission sealing are provided.
Available with fixed, floating, and segmented type throttle
bushings that can be suited to fit the application needs.
Type 48 Sealing Package — Type 48 Seals are application-
specific with the proper selection of primary ring, mating
ring materials, and flush arrangement. Each seal has the
built-in capability to offset the combined effects of pressure
distortion, thermal distortion, and heat generation on leakage
and wear. Specific seal head application is based on seal
size, shaft speed, and other variables. Type 48 Seals also 
can be provided in an unpressurized/pressurized dual seal.
Computer Optimized Seal Faces — Computer modeling
minimizes thermal and pressure caused distortion. For 
optimal performance, face materials are specified antimony
filled carbon graphite versus silicon carbide as standard. 
For higher duty applications, the 48HP uses a special
hydropadded face geometry. O-ring drag is reduced by 
tighter tolerances and smoother sliding surfaces.
Flush Maximizes Cooling — Available with an extended
flush with single point injection and a large percentage of
the mating ring exposed to the process fluid for cooler 
running. For higher heat loads, a distributed flush with
improved heat transfer characteristics is recommended.


Design Features
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Product  Descript ion


TYPE 48LP/48MP/48HP
Low Emission Elastomer O-Ring Seals


E


C


Performance Capabi l i t ies
! Temperature:  -40°C to 260°C/-40°F to 500°F
! Pressure:  69 bar g/1000 psig
! Speed:  Up to 25 m/s/5000 fpm


Consult John Crane Engineering for higher speed and 
pressure applications.


A


Type 48 Seals evolved from the successful, proven 
John Crane Type 8B1 design, the preferred choice for
safe, reliable, unpressurized tandem and pressurized
dual seal arrangements in petroleum services for more
than four decades. The Type 48 is a dependable, 
engineered mechanical seal developed specifically for
single seal installations to attain M.A.C.T. (Maximum
Achievable Controllable Technology) compliance in
light hydro-carbons and other VOCs (volatile organic
compounds). Type 48 Single Seals control emissions 
to less than 500 ppm. Available in cartridge or optional
shaft-mounted seal arrangement.
! Industrial applications involved in the processing of 


VOCs and similar hazardous materials.
! Lubrication liquids, aqueous solutions, chemicals, 


light hydrocarbons, and water services.







Type 48LP (Low Pressure)  Typ ica l  Arrangement
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TYPE 48LP/48MP/48HP
Low Emission Elastomer O-Ring Seals


L


D4 
RECOMMENDED  


MIN. BORE


D3 
SEAL OD


D2
1/8"  
MIN.


L3


SHAFT  
DIAMETER D1


L65


Optional Fixed Throttle Bushing


Type 48MP (Moderate Pressure) / 48HP (H igh Pressure)  Typ ica l  Arrangement


L


D3 
SEAL OD


D2 
1/8"  
MIN.


L3


SHAFT  
DIAMETER D1


L65


D4 
RECOMMENDED  


MIN. BORE


Optional Fixed Throttle Bushing







TYPE 48LP/48MP/48HP
Low Emission Elastomer O-Ring Seals


Type 48 D imensiona l  Data ( inches)
Shaft Dia.
(inches) D1 D2 D3 D4 L3 L65 L
1.000 1.250 1.500 2.125 2.375 1.437 0.343 3.812
1.125 1.375 1.625 2.375 2.625 1.750 0.437 4.125
1.250 1.500 1.750 2.500 2.750 1.750 0.437 4.125
1.375 1.625 1.875 2.625 2.875 1.750 0.437 4.125
1.500 1.750 2.000 2.750 3.000 1.750 0.437 4.125
1.625 1.875 2.125 3.000 3.250 2.062 0.500 4.437
1.750 2.000 2.250 3.125 3.375 2.062 0.500 4.437
1.875 2.125 2.375 3.250 3.500 2.062 0.500 4.437
2.000 2.250 2.500 3.375 3.625 2.062 0.500 4.437
2.125 2.375 2.625 3.500 3.750 2.062 0.500 4.437
2.250 2.500 2.750 3.625 3.875 2.062 0.500 4.437
2.375 2.625 2.875 3.750 4.000 2.062 0.500 4.500
2.500 2.750 3.000 3.812 4.062 2.062 0.500 4.500
2.625 2.875 3.125 3.937 4.187 2.062 0.562 4.500
2.750 3.000 3.250 4.125 4.375 2.062 0.562 4.500
2.875 3.125 3.375 4.250 4.500 2.062 0.562 4.656
3.000 3.250 3.500 4.375 4.625 2.062 0.562 4.656
3.125 3.375 3.625 4.500 4.750 2.062 0.562 4.656
3.250 3.500 3.750 4.625 4.875 2.062 0.562 4.656
3.375 3.625 3.875 4.750 5.000 2.062 0.562 4.656
3.500 3.750 4.000 4.875 5.125 2.062 0.562 4.656
3.625 3.875 4.125 5.125 5.375 2.062 0.562 4.656
3.750 4.000 4.250 5.250 5.500 2.062 0.562 4.656
3.875 4.125 4.375 5.375 5.625 2.062 0.562 4.656
4.000 4.250 4.500 5.500 5.750 2.062 0.562 4.656


Can be fitted to metric shaft sizes in cartridge form. Contact John Crane engineering.


Primary R ing Geometry


HAMMERHEAD


HYDROPAD


LP
(Low Pressure)


MP
(Moderate pressure)


HP
(High Pressure)


F lush Arrangements


EXTENDED FLUSH


DISTRIBUTED FLUSH


This is a single point injection,  
providing maximum exposure  
of the mating ring surface.


This has a mating ring annulus  
around the OD and is used in  
conjunction with a chamfered  
mating ring to direct flow at  
the sealing faces.







Pressure Rat ings


TYPE 48LP/48MP/48HP
Low Emission Elastomer O-Ring Seals


Selection Considerations Pressure
Factor


Sealed Fluid Below 80°C/175°F x  1.00
Temperature Above 80°C to 120°C/175°F to 250°F x  0.90


Above 120°C to 180°C/250°F to 350°F x  0.80
Above 180°C to 260°C/350°F to 500°F x  0.65


Sealed Fluid Aqueous Solutions x  0.75
Lubricity*


Example for Determining Pressure Rating Limits:


Seal: 75mm/3" diameter Type 48LP


Product: Lube Oil


Temperature: 82°C/180°F


Speed: 3600 rpm


Using Chart 1 Type 48LP, the pressure limit is
535psig/37 bar g. From the table of modifiers apply
the appropriate value, in this case 0.9. For this 
service condition, the maximum operating 
pressure is:


535 psig x 0.9 = 481 psig/33 bar g


Pressure L imit  Modi f iers


*For aqueous solutions, apply 0.75 multiplier factor to the Lubricating Fluid Curve.


NOTES:
1. The above temperature derating factors apply to seals with carbon primary rings 


only not hard face vs. hard face combinations.


2. The temperatures noted are product temperatures for single seals or the expected
average temperature of the product and buffer/barrier fluid for dual seals.
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1800 RPM Lubricating Fluid


3600 RPM Lubricating Fluid


1800 RPM Light Hydrocarbon


3600 RPM Light Hydrocarbon







TYPE 48LP/48MP/48HP
Low Emission Elastomer O-Ring Seals


Materia ls  of  Construct ion


SEAL COMPONENTS MATERIALS


Description Standard Options


Face/Primary Ring Antimony Impregnated Carbon Graphite Resin Carbon
Nickel Binder Tungsten Carbide
Reaction Bonded Silicon Carbide
Alpha Sintered Silicon Carbide


Seat/Mating Ring Alpha Sintered Silicon Carbide Nickel Binder Tungsten Carbide
Reaction Bonded Silicon Carbide


Drive Collar 316 Stainless Steel —
Gland Plate
Sleeve
Retainer Disc
Set Screws
Snap Ring


Spring Alloy C-276 (UNS N10276) —


O-Ring Fluoroelastomer Perfluoroelastomer
Nitrile
Low Temperature Nitrile







Hydrostat ic  Pressure L imits


TYPE 48LP/48MP/48HP
Low Emission Elastomer O-Ring Seals
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Pressure (bar g) Pressure (psig)
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Seal Size


(mm)


Criter ia  for Insta l lat ion


Shaft/Sleeve Limits


Surface Finish 0.40µmRa/16"Ra


Ovality/Out of Roundness (Shaft) 0.051mm/0.002"


End Play/Axial Float Allowance ±0.13mm/0.005"


NOTE: The hydrostatic and static limits are based upon o-ring extrusion limits, not component stresses. Therefore, hydrostatic and 
static limits are the same.


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5085


Europe, Middle East, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling
products made from PTFE. Old and new PTFE products must not be incinerated.


©2001 John Crane   Print 4/01 www.johncrane.com ISO Certified S-48LP/48MP/48HP


Latin America
São Paulo, Brazil


Tel: 55-11-3049-9979
Fax: 55-11-3849-4511








A – Stainless Steel, 
Flexible Membranes


B – Overload Collars
C – Cartridge


Transmission Unit
D – Anti-Fly Feature
E – Anti-Corrosion


Treatment
F – Hubs with


Puller Holes
G – Externally


Wrenched Bolts
H – Large Shaft


Diameter
Accommodated


B


A


E


■ Excellent power-to-weight ratio.
■ High misalignment capability. 
■ Low imposed forces on machinery leading to:


— reduced machinery vibration
— maximized bearing life.


■ Stainless steel, flexible membranes for maximum life.
■ Cartridge transmission unit eases assembly and gives


repeatable balance.
■ Overload collars are fitted to protect the flexible 


membranes in case of a more severe torsional 
overload.


■ Anti-fly retention of the spacer in the unlikely event 
of membrane failure.


■ Puller holes incorporated into hubs as standard.
■ Unique modular design allows correctly rated coupling


to be installed, even on large diameter shafts.
■ Special thread form ensures hub bolts have all 


metal self-locking feature for security. This allows 
the bolts to be used repeatedly without compromising
their integrity.


■ Compression and jacking bolt features allow for easy
installation and removal of spacer assembly as standard.


Design Features


TLC


Product  Descript ion
Metastream® T Series Couplings, pioneered by John Crane
Flexibox®, incorporate a scalloped, stainless steel, flexible
membrane design. This design gives the most flexible
solution for high torque and misalignment.
■ Easy to fit.
■ Meets API 610 8th edition. Can be supplied to meet 


API 671.
■ Intrinsic balance meets AGMA class 9 through 


size 9017.
■ Ideally suited for electric motors and turbine drives in


critical process industry, marine, and power generation
applications.


Metastream and Flexibox are registered trademarks of John Crane Inc.


TLC
T Series Couplings
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TLC TLC
T Series Couplings


TLC Technica l  Data
Weight, Inertia, and Stiffness of Transmission Unit


Max. Peak Weight Weight/ Inertia Inertia/ Stiff. @ Stiff./Extra 
Rating Continuous Overload Max. rpm @ Min. Extra @ Min. Extra Min. DBSE DBSE x106


Coupling HP/100 Torque Torque Standard Large DBSE DBSE DBSE DBSE x106 lb-in/rad lb-in/rad/in
Size rpm lb-in lb-in Hub Hub lb lb/in lb-in2 lb-in2/in *Ktu *Ks


0300 40 25,350 50,700 15,300 11,500 19.9 0.92 94 1.9 3.68 77.43
0500 67 42,250 84,500 12,900 10,300 30.9 1.23 212 4.1 5.93 165.9
0750 101 63,400 126,800 11,500 9,300 44.2 1.56 391 7.4 8.47 296.1
1050 141 88,750 177,500 10,300 8,200 62.3 1.93 705 11.8 13.9 473.4
1500 201 126,750 253,500 9,300 7,600 83.3 2.38 1172 18.4 28.0 741.4
2000 268 169,050 338,100 8,200 7,200 114.4 2.75 2036 26.9 36.2 1083
2600 349 219,750 439,500 7,600 6,600 149.6 3.40 3119 37.6 46.7 1513
3350 449 283,150 566,300 7,200 5,900 169.8 3.85 4080 54.4 60.8 2186
4250 570 359,250 718,500 6,600 5,900 221.9 4.55 6222 73.8 77.2 2967
6010 806 507,900 1,015,800 5,900 5,100 311.0 5.69 11195 120 109 4821
8500 1140 718,400 1,436,800 5,100 4,500 463.9 6.82 21731 170 146 6848
9013 1743 1,098,700 2,197,400 4,500 4,100 644.8 7.71 39966 255 224 10272
9017 2280 1,436,800 2,873,600 4,100 3,800 875.3 10.11 65288 400 295 16093
9021 2816 1,774,850 3,549,700 3,800 3,200 1078.9 11.49 94260 537 366 21622
9036 4828 3,042,450 6,084,900 3,200 2,900 1748.7 16.56 217192 1163 631 46765
9049 6571 4,141,300 8,282,600 2,900 — 2344.9 21.21 353232 1818 858 73147


*To calculate transmission unit torsional stiffness for other DBSEs, Torsional Stiffness (K) is: 1          
Where L is the difference in length (inches) between minimum DBSE and actual DBSE. 1/Ktu + L/Ks


Standard Hubs Large Hubs


Unbored Hub Typical Coupling Values** Unbored Hub Typical Coupling Values**


Coupling Weight Inertia Weight Inertia Stiffness Weight Inertia Weight Inertia Stiffness
Size lb lb-in2 lb lb-in2 x106 lb-in/rad Kh lb lb-in2 lb lb-in2 x106 lb-in/rad Kh***


0300 12.9 39 33.4 151 3.43 41.4 270 68.2 543 3.67


0500 22.8 100 54.9 362 6.14 51.7 421 95.3 937 6.39


0750 35.7 202 80.1 687 8.53 72.3 728 132.3 1633 8.79


1050 44.9 311 111.5 1183 14.7 107.5 1370 188.8 2996 15.4


1500 62.9 541 151.4 2004 22.0 149.4 2199 257.5 4834 23.6


2000 94.1 1030 213.4 3614 29.5 176.9 2986 312.3 6864 31.1


2600 133.3 1706 288.1 5695 38.4 168.9 2715 328.1 7319 40.1
3350 163.0 2488 334.7 7745 51.9 348.2 8958 547.5 18259 54.4
4250 209.7 3736 426.6 11605 65.9 339.5 8603 579.6 19570 68.0
6010 316.1 7340 616.3 21696 95.0 484.7 15944 848.6 31108 97.3
8500 444.0 13085 920.1 34917 133 748.8 32430 1281 62076 138
9013 691.3 27126 1347 68442 205 951.5 48362 1666 98733 209
9017 895.9 41963 1785 108539 269 1288 78258 2237 158891 276
9021 1229 70217 2322 169391 337 2200 191643 3467 340995 348
9036 2023 160869 3783 389950 579 2818 288960 4723 570622 591
9049 2663 254340 5008 623857 785 — — — — —


**Typical coupling values are based upon minimum DBSE and maximum bored standard or large hubs as appropriate. Hubs will be supplied unbored unless specified. 
Consult your local sales office regarding standard bore and key tolerances.


NOTE: For the complete coupling, weights and inertia of two appropriate hubs plus a transmission unit are required.


***To calculate coupling torsional stiffness, Torsional Stiffness (KT) is: 1
Where Kh is the torsional stiffness of each hub.                                 1/K + 1/Kh + 1/Kh
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TLC
T Series Couplings


TLC Typ ica l  Arrangement


Distance Between Shaft Ends Max. Bores**


Coupling C C Standard* Standard Large
Size A B Min. in. D E F G H J Hub Hub


0300 2.63 6.08 4.06 7 4.58 3.63 8.05 6.39 4.25 6.01 3.00 4.31


0500 3.00 7.18 4.69 7 5.58 3.75 9.03 6.99 5.25 6.55 3.69 4.50


0750 3.63 8.05 5.44 8 6.39 4.25 10.02 7.74 6.01 7.22 4.31 5.00
1050 3.75 9.03 5.94 9 6.99 4.94 11.25 8.87 6.55 8.35 4.50 5.88
1500 4.38 10.02 6.69 9 7.74 6.00 12.25 9.56 7.22 8.98 5.00 6.63
2000 4.94 11.25 7.13 10 8.87 6.00 12.85 10.80 8.35 10.22 5.88 7.50
2600 6.00 12.25 7.88 11 9.56 6.00 12.85 10.80 8.98 10.22 6.63 7.50
3350 6.00 12.85 7.94 11 10.80 7.63 15.65 13.37 10.22 12.69 7.50 9.50
4250 6.63 13.92 8.88 12 11.62 7.63 15.65 13.37 10.98 12.69 8.25 9.50
6010 7.63 15.65 9.81 13 13.37 8.50 18.10 14.93 12.69 14.16 9.50 10.63
8500 8.50 18.10 11.38 15 14.93 9.88 20.56 17.37 14.16 16.50 10.63 12.38
9013 9.88 20.56 12.50 — 17.37 10.75 22.54 18.93 16.50 17.97 12.38 13.50
9017 10.75 22.54 13.94 — 18.93 12.00 24.27 21.12 17.97 20.18 13.50 15.00
9021 12.00 24.27 15.00 — 21.12 14.19 28.54 24.93 20.18 23.77 15.00 17.75
9036 14.19 28.54 17.88 — 24.93 15.56 31.34 27.30 23.77 25.98 17.75 19.50
9049 15.56 31.34 19.81 — 27.30 — — — 25.98 — 19.50 —


All dimensions in inches unless otherwise stated, and should not be used for construction. Certified dimensions furnished upon request.


*These Distance Between Shaft End (DBSE) sizes are standard. Other lengths to suit specific shaft separations are available.
**Maximum bores shown are based on standard AGMA square keys dimensions.


TLC D imensiona l  Data  ( inches)







Suggested service factors for electric motor, steam turbine, and
gas turbine drivers are given below.


Service Factor SF


Torque Variation Service Factor


Constant Torque Centrifugal Pump 1.0*
Centrifugal Compressor
Axial Compressor
Centrifugal Blower


Slight Torque Screw Compressor 1.5
Fluctuation Gear, Lobe, and


Vane Pumps
Forced Draft Fan
Medium-Duty Mixer
Lobe Blower


Substantial Torque Reciprocating Pumps 2.0
Fluctuations Heavy-Duty Mixers


Induced Draft Fans


The examples given are for typical machines and are empirically
based guidelines. Knowledge of actual torque characteristics may
indicate a different service factor.  For example, variable-speed
electric motors may exhibit a fluctuating torque characteristic.
Consult John Crane for advice.


Select ion Procedure
1. Select appropriate service factor SF.


2. Calculate coupling rating R from
R = HP x 100 x SF


N
where:
HP = driver rated power 
N = speed (rev./min.)


3. Select a coupling with the same or higher rating.


4. Check that the hub bore capacity is suitable.


5. Check peak torque capability is suitable for application.


6. Check speed capability.


7. Check whether additional dynamic balancing is required.


8. Specify Distance Between Shaft Ends (DBSE).


Example: 1500 HP electric motor to centrifugal 
pump at 1800 rpm
R = 1500 x 100 x 1


1800


R = 83.3 HP per 100 rpm


Selection: TLCS - 0750


Standard hub bore up to ...4.31" 
Large hub bore up to ........5.00"
Peak torque capability .......126,800 lb.-in. 


Additional dynamic balancing should not be required.


Avai lab le  Opt ions
■ Spark-resistant couplings for hazardous zone operation.
■ Special materials for low temperature applications and/or 


higher corrosion resistance. 
■ Electrical insulation.
■ Torque limiting and shear pin designs.


■ Torsional tuning.
■ Axial adjustment shims for field correction of minor 


DBSE differences.


Consult John Crane for any other special requirements.
Metastream couplings can be adapted to suit virtually all 
power transmission coupling needs.
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*Use a minimum service factor of 1.25 on electric motor drives 
through a gearbox.







Correct installation and alignment of couplings is essential for reliable machinery performance.


John Crane supplies a variety of shaft alignment equipment and offers alignment training courses.


NOTES: * Meets NEMA end float specification without modification.
** Values based on angular deflection of 1/3o per end and minimum DBSE. 


Greater misalignment accommodation is possible by increasing dimension C.


The angular and axial restoring forces in the table above are given at maximum deflections. The graph below can be used to determine
forces across the full deflection range. The nonlinear characteristics can detune a system to prevent high amplitude axial vibration.


TLC MISALIGNMENT


Max. Axial Max. Parallel
Misalignment* Misalignment**


Coupling Equivalent Restoring
Size ±inch Thrust lb. inch Moment lb.-in.


0300 0.055 270 0.011 220
0500 0.066 500 0.013 360
0750 0.075 630 0.015 580
1050 0.087 900 0.016 890
1500 0.094 1130 0.018 1330
2000 0.106 1350 0.019 1950
2600 0.118 1600 0.021 2480
3350 0.126 1870 0.022 3100
4250 0.138 2140 0.023 3980
6010 0.154 2570 0.026 5670
8500 0.182 3040 0.030 7940
9013 0.218 3800 0.033 11900
9017 0.242 4390 0.036 15500
9021 0.268 5040 0.039 19500
9036 0.343 6570 0.047 34200
9049 0.391 7650 0.052 46400


Coupl ing  A l ignment
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TLC
T Series Couplings


Operating Speed (in thousand rpm)


TLC Coupling Size


4250


6010
8500


9013


9017


3350


2600


2000


1500


1050


0750


0500


0300


Balance
Improvement
Not Generally 


Required


Balance
Improvement


 May Be Required
AGM


A
Class


9


1 3 5 7 159 302 4 6 108 20


Balance Recommendat ions
The inherent balance of the TLC range meets AGMA standard 9000-C90
class 9. The adjacent chart relates the TLC sizes to operating speeds on
the basis of this AGMA class 9 characteristic to provide a general guide
to determine if dynamic balance improvement is necessary.


When balancing improvement is requested, John Crane will
dynamically balance the transmission unit. Hubs may also be
dynamically balanced, and this will usually be carried out after
machining the bore but before cutting single keyways.


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice.
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A – Seat/Mating Ring
B – Face/Primary Ring
C – Spring
D – Sleeve
E – Retainer


B


D


Low Emission Single Seal — Designed to satisfy U.S.A.
federal, state, and local regulatory requirements. Type 48
assures emission control with a single seal arrangement in
VOC services. Years of low emission sealing are provided.
Available with fixed, floating, and segmented type throttle
bushings that can be suited to fit the application needs.
Type 48 Sealing Package — Type 48 Seals are application-
specific with the proper selection of primary ring, mating
ring materials, and flush arrangement. Each seal has the
built-in capability to offset the combined effects of pressure
distortion, thermal distortion, and heat generation on leakage
and wear. Specific seal head application is based on seal
size, shaft speed, and other variables. Type 48 Seals also 
can be provided in an unpressurized/pressurized dual seal.
Computer Optimized Seal Faces — Computer modeling
minimizes thermal and pressure caused distortion. For 
optimal performance, face materials are specified antimony
filled carbon graphite versus silicon carbide as standard. 
For higher duty applications, the 48HP uses a special
hydropadded face geometry. O-ring drag is reduced by 
tighter tolerances and smoother sliding surfaces.
Flush Maximizes Cooling — Available with an extended
flush with single point injection and a large percentage of
the mating ring exposed to the process fluid for cooler 
running. For higher heat loads, a distributed flush with
improved heat transfer characteristics is recommended.


Design Features
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Product  Descript ion


TYPE 48LP/48MP/48HP
Low Emission Elastomer O-Ring Seals


E


C


Performance Capabi l i t ies
! Temperature:  -40°C to 260°C/-40°F to 500°F
! Pressure:  69 bar g/1000 psig
! Speed:  Up to 25 m/s/5000 fpm


Consult John Crane Engineering for higher speed and 
pressure applications.


A


Type 48 Seals evolved from the successful, proven 
John Crane Type 8B1 design, the preferred choice for
safe, reliable, unpressurized tandem and pressurized
dual seal arrangements in petroleum services for more
than four decades. The Type 48 is a dependable, 
engineered mechanical seal developed specifically for
single seal installations to attain M.A.C.T. (Maximum
Achievable Controllable Technology) compliance in
light hydro-carbons and other VOCs (volatile organic
compounds). Type 48 Single Seals control emissions 
to less than 500 ppm. Available in cartridge or optional
shaft-mounted seal arrangement.
! Industrial applications involved in the processing of 


VOCs and similar hazardous materials.
! Lubrication liquids, aqueous solutions, chemicals, 


light hydrocarbons, and water services.







Type 48LP (Low Pressure)  Typ ica l  Arrangement
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TYPE 48LP/48MP/48HP
Low Emission Elastomer O-Ring Seals


L


D4 
RECOMMENDED  


MIN. BORE


D3 
SEAL OD


D2
1/8"  
MIN.


L3


SHAFT  
DIAMETER D1


L65


Optional Fixed Throttle Bushing


Type 48MP (Moderate Pressure) / 48HP (H igh Pressure)  Typ ica l  Arrangement


L


D3 
SEAL OD


D2 
1/8"  
MIN.


L3


SHAFT  
DIAMETER D1


L65


D4 
RECOMMENDED  


MIN. BORE


Optional Fixed Throttle Bushing







TYPE 48LP/48MP/48HP
Low Emission Elastomer O-Ring Seals


Type 48 D imensiona l  Data ( inches)
Shaft Dia.
(inches) D1 D2 D3 D4 L3 L65 L
1.000 1.250 1.500 2.125 2.375 1.437 0.343 3.812
1.125 1.375 1.625 2.375 2.625 1.750 0.437 4.125
1.250 1.500 1.750 2.500 2.750 1.750 0.437 4.125
1.375 1.625 1.875 2.625 2.875 1.750 0.437 4.125
1.500 1.750 2.000 2.750 3.000 1.750 0.437 4.125
1.625 1.875 2.125 3.000 3.250 2.062 0.500 4.437
1.750 2.000 2.250 3.125 3.375 2.062 0.500 4.437
1.875 2.125 2.375 3.250 3.500 2.062 0.500 4.437
2.000 2.250 2.500 3.375 3.625 2.062 0.500 4.437
2.125 2.375 2.625 3.500 3.750 2.062 0.500 4.437
2.250 2.500 2.750 3.625 3.875 2.062 0.500 4.437
2.375 2.625 2.875 3.750 4.000 2.062 0.500 4.500
2.500 2.750 3.000 3.812 4.062 2.062 0.500 4.500
2.625 2.875 3.125 3.937 4.187 2.062 0.562 4.500
2.750 3.000 3.250 4.125 4.375 2.062 0.562 4.500
2.875 3.125 3.375 4.250 4.500 2.062 0.562 4.656
3.000 3.250 3.500 4.375 4.625 2.062 0.562 4.656
3.125 3.375 3.625 4.500 4.750 2.062 0.562 4.656
3.250 3.500 3.750 4.625 4.875 2.062 0.562 4.656
3.375 3.625 3.875 4.750 5.000 2.062 0.562 4.656
3.500 3.750 4.000 4.875 5.125 2.062 0.562 4.656
3.625 3.875 4.125 5.125 5.375 2.062 0.562 4.656
3.750 4.000 4.250 5.250 5.500 2.062 0.562 4.656
3.875 4.125 4.375 5.375 5.625 2.062 0.562 4.656
4.000 4.250 4.500 5.500 5.750 2.062 0.562 4.656


Can be fitted to metric shaft sizes in cartridge form. Contact John Crane engineering.


Primary R ing Geometry


HAMMERHEAD


HYDROPAD


LP
(Low Pressure)


MP
(Moderate pressure)


HP
(High Pressure)


F lush Arrangements


EXTENDED FLUSH


DISTRIBUTED FLUSH


This is a single point injection,  
providing maximum exposure  
of the mating ring surface.


This has a mating ring annulus  
around the OD and is used in  
conjunction with a chamfered  
mating ring to direct flow at  
the sealing faces.







Pressure Rat ings


TYPE 48LP/48MP/48HP
Low Emission Elastomer O-Ring Seals


Selection Considerations Pressure
Factor


Sealed Fluid Below 80°C/175°F x  1.00
Temperature Above 80°C to 120°C/175°F to 250°F x  0.90


Above 120°C to 180°C/250°F to 350°F x  0.80
Above 180°C to 260°C/350°F to 500°F x  0.65


Sealed Fluid Aqueous Solutions x  0.75
Lubricity*


Example for Determining Pressure Rating Limits:


Seal: 75mm/3" diameter Type 48LP


Product: Lube Oil


Temperature: 82°C/180°F


Speed: 3600 rpm


Using Chart 1 Type 48LP, the pressure limit is
535psig/37 bar g. From the table of modifiers apply
the appropriate value, in this case 0.9. For this 
service condition, the maximum operating 
pressure is:


535 psig x 0.9 = 481 psig/33 bar g


Pressure L imit  Modi f iers


*For aqueous solutions, apply 0.75 multiplier factor to the Lubricating Fluid Curve.


NOTES:
1. The above temperature derating factors apply to seals with carbon primary rings 


only not hard face vs. hard face combinations.


2. The temperatures noted are product temperatures for single seals or the expected
average temperature of the product and buffer/barrier fluid for dual seals.
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1800 RPM Lubricating Fluid


3600 RPM Lubricating Fluid


1800 RPM Light Hydrocarbon


3600 RPM Light Hydrocarbon







TYPE 48LP/48MP/48HP
Low Emission Elastomer O-Ring Seals


Materia ls  of  Construct ion


SEAL COMPONENTS MATERIALS


Description Standard Options


Face/Primary Ring Antimony Impregnated Carbon Graphite Resin Carbon
Nickel Binder Tungsten Carbide
Reaction Bonded Silicon Carbide
Alpha Sintered Silicon Carbide


Seat/Mating Ring Alpha Sintered Silicon Carbide Nickel Binder Tungsten Carbide
Reaction Bonded Silicon Carbide


Drive Collar 316 Stainless Steel —
Gland Plate
Sleeve
Retainer Disc
Set Screws
Snap Ring


Spring Alloy C-276 (UNS N10276) —


O-Ring Fluoroelastomer Perfluoroelastomer
Nitrile
Low Temperature Nitrile







Hydrostat ic  Pressure L imits


TYPE 48LP/48MP/48HP
Low Emission Elastomer O-Ring Seals


1,500
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Carbon Primary Ring


4.0 5.04.5


25 50 75 125100


Pressure (bar g) Pressure (psig)


(inches)


Seal Size


(mm)


Criter ia  for Insta l lat ion


Shaft/Sleeve Limits


Surface Finish 0.40µmRa/16"Ra


Ovality/Out of Roundness (Shaft) 0.051mm/0.002"


End Play/Axial Float Allowance ±0.13mm/0.005"


NOTE: The hydrostatic and static limits are based upon o-ring extrusion limits, not component stresses. Therefore, hydrostatic and 
static limits are the same.


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5085


Europe, Middle East, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling
products made from PTFE. Old and new PTFE products must not be incinerated.
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Latin America
São Paulo, Brazil
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A p p l i c a t i o n s
Self-cooling Type 48SC Seals are
full contact dry-running secondary
containment seals. This breakthrough
in dry tandem sealing is a face seal
requiring no external lubrication system.
It requires no external lubrication
system, reducing hazards from buffer
fluid contamination and eliminating
contaminated fluid disposal problems.
Available in retrofit kits, these secondary
containment seals can fit into existing
cartridges. 


■ For easy outboard seal replacement
from existing liquid lubricated tandem
arrangements to dry sealing.


■ For MACT (Maximum Achievable
Control Technology) compliant
emission control use in conjunction
with Type 48.


■ Available in short seal designed to fit
ANSI and older edition API pumps
where there is restricted axial length
(Type S48SC).


■ The primary ring/face is a John Crane
proprietary carbon grade developed
specifically for dry-running systems.
The mating ring is highly thermal
conductive silicon carbide.


■ Primary ring has lightly-loaded springs
to permit dry sealing at pump speeds.
Lower spring rates keep load even
over a wider working height range.
Controlled O-ring squeeze and spring
load minimizes seal head drag.


■ Self-cooling performance is enhanced
by tapered back surface of mating ring,
allowing greater access of air at seal
faces and increasing surface area
exposed to cooling air which is created
by specially designed drive collar. Also
contributing to low heat at faces are
narrow face width, and highly
controlled pressure and thermal
distortion.


■ For service in chemical processing,
cryogenics, offshore platforms, oil
production and refining, petrochemical
processing, pharmaceuticals, and
pipeline transmission.


O p e r a t i n g  C o n d i t i o n s
■ Temperatures: -29˚C to 205˚C/


-20˚F to 400˚F


■ Pressures:
Dry: 0.35 bar g/5 psig 


continuous


Wet: 69 bar g/1000 psig*


■ Speeds: Up to 20 m/s/
4000 fpm


* Maximum containment pressure rating 
under dynamic conditions dependent 
upon process fluid properties. Shut 
down upon high pressure alarm 
activation is recommended.


F l u i d s
Condensates
Heat Transfer Fluids
Hydrocarbons (Flashing/Non-Flashing)
LNG/LPG/NGL
Mild Acids
Sour Water


S-48SC/S48SC-A


48SC &
 S48SC


INCH RANGE


48SC/S48SC


DRY-RUNNING SECONDARY CONTAINMENT SEAL







48SC/S48SC


DRY-RUNNING SECONDARY CONTAINMENT SEAL


Ty p e  4 8 S C  Ty p i c a l  A r r a n g e m e n t / D i m e n s i o n a l  D a t a


SEAL
SIZE


± .002"


D1
± .005"


SHAFT
± .002"


L3


L65 L6 D5
± .005"
BORE


D7
+ .002"
BORE


D3
SEAL
O.D.


Drain Vent


L8


63


32


Shaft Seal Size
Size (inches) D1 D3 D5 D7 L3 L6 L8 L65


0.500 1.000 0.750 1.562 1.062 1.375 1.312 0.343 0.406 0.343
0.625 1.125 0.875 1.687 1.187 1.500 1.375 0.343 0.406 0.343
0.750 1.250 1.000 1.875 1.312 1.625 1.375 0.375 0.437 0.343
0.875 1.375 1.125 2.000 1.468 1.750 1.437 0.375 0.437 0.343
1.000 1.500 1.250 2.125 1.593 1.875 1.437 0.375 0.437 0.343
1.125 1.625 1.375 2.375 1.703 2.000 1.750 0.375 0.437 0.437
1.250 1.750 1.500 2.500 1.812 2.125 1.750 0.375 0.437 0.437
1.375 1.875 1.625 2.625 1.968 2.375 1.750 0.437 0.500 0.437
1.500 2.000 1.750 2.750 2.093 2.500 1.750 0.437 0.500 0.437
1.625 2.125 1.875 3.000 2.218 2.625 1.750 0.437 0.500 0.500
1.750 2.250 2.000 3.125 2.343 2.750 1.750 0.437 0.500 0.500
1.875 2.375 2.125 3.250 2.500 3.000 1.750 0.500 0.562 0.500
2.000 2.500 2.250 3.375 2.625 3.125 1.750 0.500 0.562 0.500
2.125 2.625 2.375 3.500 2.750 3.250 2.062 0.500 0.562 0.500
2.250 2.750 2.500 3.625 2.890 3.375 2.062 0.500 0.562 0.500
2.375 2.875 2.625 3.750 3.046 3.625 2.062 0.562 0.625 0.500
2.500 3.000 2.750 3.812 3.171 3.500 2.062 0.562 0.625 0.500
2.625 3.125 2.875 3.937 3.296 3.750 2.062 0.562 0.625 0.562
2.750 3.250 3.000 4.125 3.437 3.875 2.062 0.562 0.625 0.562
2.875 3.375 3.125 4.250 3.546 4.000 2.062 0.656 0.781 0.562
3.000 3.500 3.250 4.375 3.671 4.125 2.062 0.656 0.781 0.562
3.125 3.625 3.375 4.500 3.796 4.250 2.062 0.656 0.781 0.562
3.250 3.750 3.500 4.625 3.921 4.375 2.062 0.656 0.781 0.562
3.375 3.875 3.625 4.750 4.046 4.500 2.062 0.656 0.781 0.562
3.500 4.000 3.750 4.875 4.171 4.625 2.062 0.656 0.781 0.562
3.625 4.125 3.875 5.125 4.296 4.750 2.062 0.656 0.781 0.562
3.750 4.250 4.000 5.250 4.421 4.875 2.062 0.656 0.781 0.562


C h a r t  1 .  Ty p e  4 8 S C  D i m e n s i o n a l  D a t a   







Typical Vent to Flare or Vapor Recovery System


1. Pressure Indicator


2. High Pressure Alarm


3. Pressure Regulator (*Optional)


4. 1/8" Orifice or Equivalent


5. Check Valve (1 psi Cracking Pressure)


6. Block Valve (Normally Open)


7. Block Valve (Normally Closed)


To flare or
vapor recovery
system*VENT


SEAL


DRAIN
To Drain


1 2


4 5 63


7


PAHPI


P i p i n g  S c h e m a t i c s


48SC/S48SC


DRY-RUNNING SECONDARY CONTAINMENT SEAL


Typical Vent to Drain or Liquid Collection Tank


1. Pressure Indicator


2. High Pressure Alarm


3. 1/8" Orifice


4. Block Valve (Normally Open)
DRAIN


SEAL


VENT (Plugged)


1 2


3 4


To drain or liquid
collection tank


PI PAH


* A pressure regulator is recommended when the flare or vapor recovery system can operate at a negative pressure. 
The pressure regulator will maintain a positive pressure in the outer seal cavity.


Leakage from primary seal is captured and sent to the flare or vapor recovery system in emission sensitive
applications, or sent to a drain for collection in specific applications where emission control is not critical.


The following piping schematics illustrate how auxiliary piping is connected to the outboard secondary containment
seal gland connections.


Shaft Seal Size
Size (inches) D1 D3 D5 D7 L3 L6 L8 L65


0.500 1.000 0.750 1.567 1.062 1.375 1.000 0.343 0.406 0.250
0.625 1.125 0.875 1.692 1.187 1.500 1.000 0.343 0.406 0.250
0.750 1.250 1.000 1.880 1.312 1.625 1.000 0.375 0.437 0.250
0.875 1.375 1.125 2.005 1.468 1.750 1.187 0.375 0.437 0.312
1.000 1.500 1.250 2.130 1.593 1.875 1.187 0.375 0.437 0.312
1.125 1.625 1.375 2.380 1.703 2.000 1.187 0.375 0.437 0.312
1.250 1.750 1.500 2.505 1.812 2.125 1.187 0.375 0.437 0.312
1.375 1.875 1.625 2.630 1.968 2.375 1.187 0.437 0.500 0.312
1.500 2.000 1.750 2.755 2.093 2.500 1.187 0.437 0.500 0.312
1.625 2.125 1.875 3.005 2.218 2.625 1.312 0.437 0.500 0.406
1.750 2.250 2.000 3.130 2.343 2.750 1.312 0.437 0.500 0.406
1.875 2.375 2.125 3.255 2.500 3.000 1.312 0.500 0.562 0.406
2.000 2.500 2.250 3.380 2.625 3.125 1.312 0.500 0.562 0.406
2.125 2.625 2.375 3.505 2.750 3.250 1.312 0.500 0.562 0.406
2.250 2.750 2.500 3.630 2.890 3.375 1.312 0.500 0.562 0.406
2.375 2.875 2.625 3.755 3.046 3.625 1.312 0.562 0.625 0.406
2.500 3.000 2.750 3.880 3.171 3.500 1.312 0.562 0.625 0.406
2.625 3.125 2.875 4.005 3.296 3.750 1.312 0.562 0.625 0.406
2.750 3.250 3.000 4.130 3.437 3.875 1.312 0.562 0.625 0.406
2.875 3.375 3.125 4.255 3.546 4.000 1.312 0.656 0.781 0.406
3.000 3.500 3.250 4.380 3.671 4.125 1.312 0.656 0.781 0.406
3.125 3.625 3.375 4.505 3.796 4.250 1.312 0.656 0.781 0.406
3.250 3.750 3.500 4.630 3.921 4.375 1.312 0.656 0.781 0.406
3.375 3.875 3.625 4.755 4.046 4.500 1.312 0.656 0.781 0.406
3.500 4.000 3.750 4.880 4.171 4.625 1.312 0.656 0.781 0.406


C h a r t  2 .  Ty p e  S 4 8 S C  D i m e n s i o n a l  D a t a  
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48SC/S48SC


DRY-RUNNING SECONDARY CONTAINMENT SEAL


C h a r t  3 .  C r i t e r i a  f o r  I n s t a l l a t i o n


Seal Secondary Primary Ring Hardware Mating Ring Mechanical
Component Sealing Element Retainer, Disc, Loading Device
Materials Snap Ring, Set Screws Spring


M
at


er
ia


l St
an


da
rd


Op
tio


ns


Buna-N Proprietary 316 Stainless Steel Reaction Bonded 316 Stainless Steel
Dry-Running Carbon Silicon Carbide


Fluoroelastomer


Kalrez* Monel Monel


Alloy C-276 Alloy C-276
(UNS N10276) (UNS N10276)


C h a r t  4 .  M a t e r i a l s  o f  C o n s t r u c t i o n


Shaft/Sleeve Limits


Surface Finish 32 Ra


Ovality/Out of Roundness 0.051 mm/0.002"
(Shaft)


End Play/ 0.78 mm/0.031" T.I.R.
Axial Float Allowance


Shaft Runout 0.05 mm/0.002" T.I.R.


Shaft Squareness to 0.13 mm/0.005" T.I.R.
Housing


* Kalrez is a registered trademark of DuPont.








A – Stainless Steel, 
Flexible Discs


B – Overload Collars
C – Anti-Corrosion


Treatment
D – Axially Split Spacer


for Ease of 
Maintenance


E – Self-Locking
Fasteners


F – Compression/ 
Jacking Bolt 
Feature


G – Hubs Designed 
for Short DBSE


n Fit and Forget: The TSE coupling is designed for infinite
life and, with correct machinery alignment, will outlast
the machines it is connected to.


n Overload Protection: The coupling is fitted with overload
collars to protect the discs in the event of severe
torsional overload.


n Low Imposed Loads: The discs have been designed to
optimize their torque capability, while minimizing the
reaction forces due to misalignment.


n Zero Maintenance: The coupling has no relative moving
parts, and hence requires no lubrication or routine
maintenance.


n Ease of Assembly: In the unlikely event the coupling
does require maintenance, the discs can be replaced 
without moving the connected machines.


n No Backlash: The coupling design, with fitted bolts and
torsionally stiff discs, insure that there is zero backlash.
This makes the coupling ideal for drives such as
machine tool indexers, printing presses, packing and 
all applications where constant speed is crucial.


Design Features


TS
E


Product  Descript ion


Metastream® TSE range of membrane couplings has been
specifically designed to provide a solution for close 
coupled machinery. The key benefit of this coupling is the
ability to replace flexing discs without the need to move
either of the connected machines.
n Easy maintenance without moving machines.
n Close coupled DBSE, fully variable from 0.125" upwards.
n Coated carbon steel for corrosion protection.
n Choice of hub configuration to suit DBSE.
n Designed for the life of the connected machines.


Metastream is a registered trademark of John Crane Inc.


TSE
Close Coupled T Series Coupling
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Max. Peak Complete Coupling (Blank Bore)
Rating Continuous Overload Max. Moment of 


Coupling HP/100 Torque Torque Speed Weight Inertia
Size rpm lb-in lb-in rpm lb lb-in2


0075 10 6,300 12,600 8,700 18.4 47
0135 18 11,340 22,680 7,500 30.1 111
0230 31 19,520 39,040 6,400 51.5 276
0350 47 29,600 59,200 5,800 74.8 507
0500 67 42,200 84,400 5,200 105.3 902
0740 99 62,360 124,720 4,800 145.0 1566
0930 125 78,740 157,480 4,500 190.6 2455
1400 188 118,440 236,880 4,000 255.3 4049


TS
E


TSE
Close Coupled T Series Coupling


TSE Technica l  Data


B C L
Coupling A Max. TSE1 TSE1 TSE2 TSE2 TSE3 D E J K Max. Min.


Size Bore Std. Max. Std. Max.


0075 4.84 1.75 0.125 2.21 2.17 3.21 4.22 5.00 5.69 1.91 2.05 2.44 1.40


0135 5.76 2.25 0.125 1.91 2.34 3.23 4.56 5.51 6.34 2.05 2.22 2.69 1.80


0230 6.97 2.75 0.188 2.03 2.76 3.68 5.33 6.43 7.36 2.72 2.57 3.12 2.20


0350 7.81 3.19 0.188 2.08 3.06 3.96 5.93 7.19 8.31 2.81 2.87 3.50 2.60


0500 8.78 3.56 0.188 2.25 3.36 4.34 6.53 7.95 9.22 2.89 3.17 3.88 2.90


0740 9.88 3.94 0.250 2.45 3.71 4.76 7.18 8.75 10.08 2.92 3.46 4.25 3.20


0930 10.79 4.50 0.250 2.43 4.07 5.16 7.90 9.63 11.13 4.00 3.82 4.69 3.60
1400 12.00 4.56 0.250 3.07 4.36 5.73 8.48 10.37 11.88 4.01 4.12 5.06 3.70


NOTES: 1. Dimensions should not be used for construction. Certified dimensions furnished upon request.
2. Weight and inertia values based upon minimum DBSE and unbored hubs.
3. Maximum bores are based on standard AGMA square key dimensions.
4. Dimension J is minimum required for field repair.


Typica l  Arrangement


Dimensiona l  Data  ( Inches)


TSE1 TSE2


TSE3







Suggested service factors for electric motor, steam turbine, and
gas turbine drivers are given below.


Service Factor SF


Torque Variation Typical Application Service Factor


Constant Torque Centrifugal Pump 1.0*
Centrifugal Compressor
Axial Compressor
Centrifugal Blower


Slight Torque Screw Compressor 1.5
Fluctuations Gear, Lobe, and


Vane Pumps
Forced Draft Fan
Medium-Duty Mixer
Lobe Blower


Substantial Torque Reciprocating Pumps 2.0
Fluctuations Heavy-Duty Mixers


Induced Draft Fans


The examples given are for typical machines, and are empirically
based guidelines. Knowledge of actual torque characteristics may
indicate a different service factor. For example, variable-speed
electric motors may exhibit a fluctuating torque characteristic.
Consult John Crane for advice.


TSE
Close Coupled T Series Coupling


Select ion Procedure


1. Select appropriate service factor SF from table.


2. Calculate coupling rating R from
R = HP x 100 x SF


N
where:
HP = driver rated power 
N = speed (rev./min.)


3. Select a coupling with the same or higher rating.


4. Check that the hub bore capacity is suitable, if not select a 
larger size coupling.


5. Check peak torque capability is suitable for application.


6. Check speed capability.


7. Specify Distance Between Shaft Ends (DBSE).


Example:
250 HP electric motor connected to centrifugal 
pump at 3600 rpm with a 0.25 inch DBSE.


SF = 1.0


R= 250 x 100 x 1.0
3600


R = 6.9 HP per 100 rpm


Selection: TSE1 - 0075


Maximum parallel shaft bore is 1.75" 
Peak torque capability .......15,750 lb.-in.
Maximum speed capability is 8,700 rpm. Coupling does not 
normally require additional balancing.


Designation — TSE1 - 0075 - 00## - 0064


Avai lab le  Opt ions


n Spark-resistant coupling for hazardous zone operation.
n Special materials for low temperature applications and/or higher corrosion resistance. 


Consult John Crane for any other special requirements. Metastream couplings can be adapted to suit virtually all power transmission
coupling needs.


*Use a minimum service factor of 1.25 on electric motor drives 
through a gearbox.







Correct installation and alignment of coupling is essential for
reliable machinery performance.


John Crane supplies a variety of shaft alignment equipment and
offers alignment training courses.


These values are maximums for each type of misalignment. It is
recommended that the coupling be initially aligned to 10% of 
these values to allow for inevitable movements during the life
of the machines.


* Meets NEMA end float specification without modification.
**  Values based on angular deflection of 1/2o per end.


Max. Axial Max. Parallel
Coupling Misalignment* Misalignment**
Size +/- inch +/-inch


0075 0.06 0.034
0135 0.08 0.037
0230 0.10 0.043
0350 0.11 0.048
0500 0.13 0.053
0740 0.15 0.058
0930 0.17 0.064
1400 0.20 0.068


TSE
Close Coupled T Series Coupling


Coupl ing  A l ignment


The angular and axial restoring forces in the table below are given at
maximum deflection. The chart can be used to determine forces
across the full deflection range. The nonlinear characteristics can
detune a system to prevent high amplitude axial vibration.
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FORCE VS. DEFLECTION


Balance Recommendat ions


The inherent balance of the TSE range of couplings meets AGMA
standard 9000-C90 class 8. The adjacent chart relates the coupling
sizes to operating speeds on the basis of this AGMA class 8
characteristic to provide a general guide to maximum permissible
speed. If higher speeds are required, contact John Crane for an
alternative coupling selection.


Operating Speed (in thousand rpm)


Coupling Size


Class
8


1 3 5 7 159 302 4 6 108 20


1400


0930
0740


0350


0230


0135


0075


0500


Dynamic Balancing 
Not Generally 


Required


Dynamic 
Balancing May 


Be Required


For your nearest John Crane facility, please contact one of the locations above.
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Elastomer Bellows Seal


PV Multiplier Factors
Example for Determining PV Limits:


Seal: 45mm diameter Type 502


Product: Water


Face and seat material: Carbon graphite v. aluminium oxide


Operating temperature: +10°C/50°F


Operating speed: 1750 rpm


Using Pressure/Velocity (PV) Limits table, the maximum pressure would be 28 bar
g/400 psig.


From PV Multiplier Factors table, apply the multiplier factors for the specific 
service requirements:


28 bar g/400 psig x 0.75 x 0.60 x 1.00 x 1.00 = 12.6 bar g/189 psig


Therefore for the example given the maximum operating pressure is 12.6 bar g/180 psig.


Selection Considerations Multiplier
Factors


Sealed Fluid Petrol, Kerosene or better x 1.00
Lubricity Water, Aqueous Solutions,


Lighter Hydrocarbons (s.g. ≤0.65) x 0.75


Face and Seat Carbon v. Sintered Silicon Carbide or 
Materials Silicon Carbide Converted Graphite v.


Sintered Silicon Carbide x 0.80
Tungsten Carbide v. Tungsten Carbide x 0.60
Carbon v. Aluminium Oxide or 
Austenitic Cast Iron x 0.60
Sintered Silicon Carbide v.
Sintered Silicon Carbide x 0.50


Sealed Fluid up to 80°C /175°F x 1.00
Temperature Above 80°C to 120°C/175°F to 250°F x 0.90


Above 120°C to 180°C/250°F to 355°F x 0.80
Above 180°C to 230°C/355°F to 445°F x 0.65


Speed up to 1800rpm x 1.00
Above 1800 to 3600 rpm x 0.85


Pressure/Temperature Limits for Hot Water
The graph shows maximum operating pressures/temperatures
for seal sizes up to and including 68 mm when used with hot
water above 80˚C/175˚F.


These pressure capabilities are based on the use of a carbon
graphite face, a tungsten carbide seal and ethylene propylene
elastomers. The limits are valid for shaft speeds of 3600 rpm
maximum, with uncooled product recirculation.
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Applications
The Type 502 is a full convolution elastomeric bellows seal
designed for confined spaces and limited gland depths.
Self-aligning feature compensates for excessive shaft 
end play and run-out.


■ Industries include chemical processing, food processing,
gas compression, marine, nuclear service, offshore,
oil & refinery, paint & ink, petrochemical processing,
pharmaceutical, pipeline, power generation, pulp and
paper, wastewater, water desalination, water systems.


■ All types of rotary equipment, pumps, marine, mixers,
agitators, blowers, fans and compressors in a variety 
of service applications.


■ Supplied completely assembled for fast installation and
field repairable.


■ Complies with DIN 24960, ISO 3069, and BS.5257:1975.


Fluids


Paints and Inks
Water
Weak Acids


Design Features/Benefits
■ Fast Installation


Completely assembled one-piece design for 
fast installation.


■ Unitised Design
Unitised design incorporates positive retainer/key drive
from bellows.


■ Non-Clogging, Single Coil Spring
Provides greater dependability than multiple spring
designs. Will not be affected by build-up of solids.


■ Compact Design
Full convolution elastomeric bellows seal designed for
confined spaces and limited gland depths. Self-aligning
feature compensates for excessive shaft end play and
run-out.


Operating conditions


Temperature: -40°C to +205°C/
-40°F to +400°F
depending on materials used 


Pressures: up to 40 bar g/580 psig


Speed: up to 13 m/s/2500 fpm


502
Elastomer Bellows Seal
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Type 502 Typical Arrangement/Dimensional Data (mm)


Type 502 Dimensional Data (mm)


For ease of installation, the lead-in edge of the shaft
or sleeve should be chamfered as shown.


*Recommended chamfer lengths:


Seal Sizes Dim. X
14 to 68 mm 3 mm
70 to 100 mm 8 mm


The working length for both single, L1K, and double,
2 x L1K, Type 502 seals conforms to DIN 24960
without special spacer pieces being needed.


IMPELLER BOSS
SPACER, SHAFT


SHOULDER OR CIRCLIP,
OR ABUTMENT RING


(NOT SUPPLIED)


øD4 
MIN. BORE


øD4 
MIN. BORE


CIRCULATION
CONNECTION


øD1±0.05
SHAFT OR


SLEEVE DIA.


BREAK
EDGE


1.5MM RADIUS


10º


Xº


øD3


L3


Seal Seal D20
Size Size D1 D3 D4 Min. Max. L3
(mm) Code


14 0140 14 24 26 16.0 22.5 23.0


16 0160 16 26 28 18.0 24.5 23.0
18 0180 18 32 34 20.0 29.0 24.0
20 0200 20 34 36 22.0 31.0 24.0
22 0220 22 36 38 24.0 33.0 24.0
24 0240 24 38 40 26.0 35.2 26.7
25 0250 25 39 41 27.0 36.3 27.0
28 0280 28 42 44 30.0 39.5 30.0
30 0300 30 44 46 32.0 41.5 30.5
32 0320 32 46 48 34.0 43.5 30.5
33 0330 33 47 49 35.0 44.5 30.5
35 0350 35 49 51 37.0 46.5 30.5
38 0380 38 54 58 40.0 51.0 32.0
40 0400 40 56 60 42.0 53.0 32.0
43 0430 43 59 63 45.0 56.0 32.0
45 0450 45 61 65 47.0 58.0 32.0


Seal Seal D20
Size Size D1 D3 D4 Min. Max. L3
(mm) Code


48 0480 48 64 68 50.0 61.0 32.0


50 0500 50 66 70 52.0 63.2 34.0
53 0530 53 69 73 55.0 66.2 34.0
55 0550 55 71 75 57.0 68.2 34.0
58 0580 58 78 83 60.0 74.0 39.0
60 0600 60 80 85 62.0 76.0 39.0
63 0630 63 83 88 65.0 79.0 39.0
65 0650 65 85 90 67.0 81.0 39.0
68 0680 68 88 93 70.0 84.0 39.0
70 0700 70 89 95 † † 45.5
75 0750 75 96 104 † † 45.5
80 0800 80 104 109 † † 45.0
85 0850 85 108 114 † † 45.0
90 0900 90 114 119 † † 50.0
95 0950 95 118 124 † † 50.0
100 1000 100 124 129 † † 50.0


Pressure/Velocity (PV) Limits
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Maximum Static/Test Pressure


Hydrostatic Pressure Limits


To determine the maximum pressure for the size of Type 502 seal required, multiply the pressure obtained from this table by the appropriate factors given in PV Multiplier Factors table.
The maximum operating pressures shown apply under the following conditions: carbon graphite face/primary ring running against a silicon carbide or tungsten carbide
seat/mating ring up to 1800 rpm, with a lubricating sealed fluid up to 80°C/175°F.
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Elastomer Temperature Limits
Compound Temperature


(˚C) –100 –50 0 50 100 150 200 250


Nitrile –40°C to +100°C/–40°F to +210°F


Fluorocarbon –30°C to +205°C/–20°F to +400°F


Ethylene Propylene* –40°C to +135°C/–40°F to +275°F


(˚F) –100 0 100 200 300 400


*Not to be used for hydrocarbons or mineral oils. † For hydrocarbon duties the limit is +120°C/250°F.
†† For water duties the temperature should not exceed +135°C/275°F.


††† For water or steam duties the limit is +150°C/300°F.


†


††


†††


Speed Limits
Rotating seals may be used at speeds up to 4000 rpm
according to seal size. Above the limit shown, it is necessary to
stationary mount the seal unit and use a rotating seat. This
would necessitate a special arrangement and would not
conform to DIN 24960.


0


1000


2000


3000


4000


5000


6000


Shaft Speed (rpm)


0 20 40 60 80 100


0 1 2 3 4 (inches)


(mm)


Seal Size


Stationary Seal and Rotating Seat
(For speeds above the limits shown,
consult John Crane)


Stationary Seat arrangement -
Rotating Seal and Stationary Seat
Maximum Face Velocity 13 m/s/2500 fpm


*Seat types ‘BP’ or ‘BD’ can be used for applications requiring a secured and/or pinned seat, with PTFE, exfoliated graphite or elastomer seat ring.
†Optional parts: not supplied unless specially ordered.


Material Availability 
SEAL COMPONENTS MATERIALS


Description Standard Options


Bellows  Nitrile
Seat 0-Ring Fluorocarbon


Ethylene Propylene
Face Silicon Carbide Converted Graphite Antimony Impregnated Carbon Graphite


Resin Impregnated Carbon Graphite
Retainer/Spring/Drive Ring 316 Stainless Steel
Assembly (Metal Parts Set)
Securing Ring (‘BC’ Seat) 
‘BO’ Seat* Austenitic Cast Iron (Ni-Resist) Cobalt Bonded Tungsten Carbide
‘BC’ Seat* Aluminium Oxide Ceramic Sintered Silicon Carbide
Abutment Ring† 316 Stainless Steel
Setscrews†
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The above specifications are given for general guidance only,
and cannot be exact for every installation. The operating
parameters shown are the recommended limits for continuous
operation, and can be exceeded by a reasonable amount for
limited periods. If the required performance for continuous
operation is outside the specified limits, contact your John
Crane Sales/Service Engineer.


Criteria for Installation


Breakout (Starting) Torque


Axial Run-Out (mm) F.I.M.


Shaft Speed (rpm)
0 1000 2000 3000 4000


0.24


0.20


0.16


0.12


0.08


0.04


Housing Squareness to Shaft


Shaft/Sleeve Limits


Surface Finish 0.8 to 1.2 µm Ra
Fine Machined


Ovality/Out-of-Roundness 0.1mm/
0.004 in.


End Play/ 0.08mm/
Axial Float Allowance 0.003 in.


Housing Squareness to Shaft See Housing Squarness to Shaft table
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A – Inner Bellows
Assembly 


B – Insert
C – Inner Mating 


Ring
D – Packing
E – Flow Guide
F – Inner Gland
G – Spiral Wound 


Gasket
H – Pumping Ring
I – Outer Bellows 


Assembly
J – Packing Follower
K – Sleeve
L – Outer Gland
M – Outer Mating


Ring
N – Setting Spacer


K


■ Temperature:
-280°C to 425°C/-330°F to 800°F 


■ Pressure:
Vacuum to 25 bar/360 psi


■ Speed:
Type 1604: up to 50 m/s / 10,000 fpm
Type 2609/3609: up to 25 m/s / 5,000 fpm


■ Shaft Size:
30mm to 120mm/1.5" to 4.5"


Performance Capabi l i t ies
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Product  Descript ion
■ Type 1604 - Single stationary bellows cartridge seal


Type C, Arrangement 1.
■ Type 2609 - Dual unpressurized rotating bellows


cartridge seal Type C, Arrangement 2.
■ Type 3609 - Dual pressurized rotating bellows


cartridge seal Type C, Arrangement 3.


TYPE 1604/2609/3609
First Edition API 682 Type C Sealol® Metal 
Bellows Seals


Sealol Welded Metal Bellows
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F
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Sealol is a registered trademark of John Crane.
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Design Features
■ API 682 First Edition Qualification Tested
■ Sealol Edge-Welded Metal Bellows
■ Easy-To-Install Cartridge Design with Registered Fit
■ Elastomer-Free Design
■ Standard Components
■ Withstands Reverse Pressurization (Type 2609/3609)
■ Pumping Ring Standard (Type 2609/3609)
■ Segmented Spring-Loaded Carbon Throttle Bushing for


Effective Containment (Type 1604)
■ Retained Mating Ring Available for Vacuum Service


(Type 1604)


■ Hydrocarbons
■ Aromatic Fractionation Products (Benzene, Toluene,


Solvents, etc.)
■ Crude Oil Fractionation Products (Fuel Oil, Lubricating


Oil, Gasoline, etc.)
■ Chemicals, Caustics, Some Acids, Aqueous Solutions,


Lubricating Liquids


Typica l  App l icat ions


Type 2609/3609







Retained Mating Ring
for Vacuum Service


Retained Drive  
Collar Standard


Type 1604 API  Type C Arrangement  1  -  S ing le  Cartr idge
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TYPE 1604/2609/3609
First Edition API 682 Type C Sealol® Metal 
Bellows Seals


Type 2609 -  API  Type C Arrangement  2  -  Dua l  Unpressurized Cartr idge and
Type 3609 -  API  Type C Arrangement  3  -  Dua l  Pressurized Cartr idge







Mult ip l ier  Factors
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Pressure (bar g) Pressure (psig)


(inches)
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1.0 2.0 3.0 4.0 7.06.05.0


Carbon (Standard), Tungsten Carbide or Silicon Carbide


(Balanced for High Pressure)


Maximum Pressure Limit


Tungsten Carbide or Silicon Carbide (Standard)


Contact John Crane  
Engineering for  
applications in this area.


Basic  Pressure Rat ing


TYPE 1604/2609/3609
First Edition API 682 Type C Sealol® Metal 
Bellows Seals


NOTES:
1. Basic Pressure Rating Curve based on Single-Ply Bellows.
2. Basic Pressure Rating Curve is differential pressure applied to seal outside diameter.
3. For arrangement 3 seals, use differential pressure limits recommended in API 682,


1st Edition, Section 2.1.6.


4. Consult John Crane Engineering for applications outside these limits.
5. Consult John Crane engineering for inside diameter differential pressure


vs. temperature limits for dual seals with pressurized barrier.


Multiplier Factors


Carbon vs. SiC
SiC vs. SiC


Selection Considerations T/C vs. SiC


Speed Up to 3600 rpm x 1.00 x 1.00
Above 3600 rpm x (3600/speed) x (3600/speed)


Sealed Fluid Petrol/Gasoline, Kerosene, or Better x 1.00 x 1.00
Lubricity Water and Aqueous Solutions x 0.75 x 0.75


(<80°C/176°F)
Flashing Hydrocarbons* (see note 1) x 0.60 (see note 2)


Sealed Fluid Up to 80°C/175°F x 1.00 x 1.00
Temperature Up to 120°C/250°F x 0.90 x 1.00


Up to 205°C/400°F x 0.80 x 1.00
Up to 315°C/600°F x 0.65 x 1.00


(see note 3) Above 315°C/600°F x 0.65 (see note 4)


The Basic Pressure Rating is for a 
standard seal as shown in the typical
arrangement, when installed according to
the criteria given in this data sheet and 
generally accepted industrial practices.


The Basic Pressure Rating assumes 
stable operation at 3600 rpm in a clean,
cool, lubricating, non-volatile liquid with 
an adequate flush rate. When used with 
the Multiplier Factors, the Basic Pressure
Rating can be adjusted to provide a 
conservative estimate of the dynamic 
pressure rating. 


For process services outside this range for
a more specific assessment of the dynamic
pressure rating, contact John Crane for
more information.


Example for Determining Dynamic Pressure Rating Limits


Seal: 3.5" (89mm) diameter Type 1604


Product: High Viscosity Gas Oil (HVGO)


Face Material: Carbon vs. Silicon Carbide 


Temperature: 325°C/620°F


Shaft Speed: 3600 rpm


Example for Determining Dynamic Pressure Rating:


The maximum pressure for a particular application is the lesser of the
maximum pressure limit curve or the pressure calculated when the
multiplier factors are applied to the specific seal face material curve.


Maximum Pressure Limit Curve:  19.5 bar g/283 psig max pressure


Carbon Limit Curve: 29.3 bar g/425 psig


Calculated Limit: 29.3 bar g/425 psig x 1.00 x 1.00 x 0.65 = 
19.0 bar g/276 psig


At 3600 rpm with the service conditions noted, a 3.5" (89mm) 
seal Type 1604 has a maximum operating pressure limit of 
19.0 bar g/276psig.


* The ratio of sealed pressure to vapor
pressure must be greater than 1.5, 
otherwise consult John Crane. If the
specific gravity is less than 0.60, 
consult John Crane.


NOTES:
1.Specific gravity ≥ 0.6 and ratio of sealed


pressure to vapor pressure > 1.5.


2.More details regarding the fluid and
the operating conditions are required.


3.Temperature at the seal faces includes
effects of flush, quench and cooling.


4.Contact John Crane Engineering for
more information.







Materia ls  of  Construct ion 


SEAL COMPONENTS MATERIALS


Description Standard Options


Seat/Mating Ring Silicon Carbide Reaction Bonded —


Insert/Primary Ring Premium Grade Carbon Tungsten Carbide Nickel Bound


Shell/Primary Ring Adapter Alloy 42 (UNS K94100) —


Adapter Alloy 625 (UNS NO6625) —


Bellows Alloy 718 (UNS NO7718) —


Adaptive Hardware 316 Stainless Steel —


Static Seals Flexible Graphite —


Sealo l  Welded Meta l  Be l lows


Design Features
■ Optimum 45° Tilt Angle
■ Three-Sweep Radius
■ Nesting Ripple Plate Design
■ Static Secondary Seal
■ Light Spring Loads


Sealol Bellows Benefits
■ Uniform Plate Rigidity and Stress Distribution
■ Enhanced Fatigue Strength
■ Pressure-Balanced by Design
■ Less Heat
■ Lower Power Consumption


TYPE 1604/2609/3609
First Edition API 682 Type C Sealol® Metal 
Bellows Seals


Angular and Radia l  Movement


Excessive runout will have a detrimental effect on seal performance in the form of component wear or 
excessive leakage. API 682 limits runout as follows:
■ Centering of the seal is to be by a register fit. The register fit surface shall be concentric to the shaft and have a total


indicated runout (FIM) of not more than 0.005"/125 micrometers.
■ Squareness of the seal chamber face to the shaft shall not exceed 0.0005" per inch of seal chamber bore (15 microme-


ters per cm).
■ Runout of the sleeve outer diameter to the inner diameter shall be 0.001"/25 micrometers FIM.
■ Shaft-to-sleeve diametrical clearance shall be 0.001" to 0.003"/25 to 75 micrometers.


Recommendat ions for Viscous F lu ids 
0 - 1,000 cSt: Standard Seal


1,000 - 3,500 cSt: Hard Face Material
3,500 - 7,500 cSt: Drive Lugs


7,500 - 10,500 cSt: Consult John Crane Engineering


NOTE: SSU (Saybolt Universal Seconds) approximately equals cSt (centistoke) x 4.6347
cP (centipoise) = cSt (centistoke) x specific gravity.







Pip ing P lan Recommended with  the Type 1604
API Plan 11


Recirculation from pump case through orifice to seal.
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TYPE 1604/2609/3609
First Edition API 682 Type C Sealol® Metal 
Bellows Seals


API Plan 62


External fluid quench (steam, gas, water, etc.) 
typically used with throttle bushing.


V
F Q/D


Pip ing P lan Recommended with  the Type 2609
API Plan 52


Non-pressurized external fluid reservoir with forced circulation (typically used with dual seal arrangement 2).


Pip ing P lan Recommended with  the Type 3609
API Plan 53


Pressurized external fluid reservoir with forced circulation
(typically used with dual seal arrangement 3).


Reservoir


To External 
Pressure Source


BOBI
F


Reservoir


Vent


BOBI
F


When
Specified


PS PI


FI


Vent


Normally  
Open


BI


BO


Reservoir


PS PI Normally  
Open


Reservoir


External
Pressure
Source


BI


BO


API Plan 54


Circulation of clean fluid from external system (typically 
used with dual seal arrangement 3).


External Source


F BI BO


BI


BO







TYPE 1604/2609/3609
First Edition API 682 Type C Sealol® Metal 
Bellows Seals


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.


©2002 John Crane Inc.   Print 7/02 www.johncrane.com ISO-Certified QS 9000 S-1604/2609/3609


Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove, Illinois USA


1-800-SEALING
Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East, Africa, Asia
Dubai, United Arab Emirates


Tel: 971-4-3438940
Fax: 971-4-3438970








A – Seat/Mating Ring
B – Face/Primary Ring
C – Sleeve
D – Segmented


Bushing Assembly
E – Distributed Flush


■ Temperature:
-40°C to 260°C/-40°F to 500°F


■ Pressure:
Up to 69 bar g/1000 psig max.


■ Speed:
Up to 25 m/s/5000 fpm


Performance Capabi l i t ies


Design Features
■ Cartridge Seal Design
■ Computer Optimized Low Emission Seal Faces
■ API 682 Test Qualification
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Product  Descript ion


Type 1648/2648/3648 seals evolved from the successful,
proven John Crane Type 48 design, the preferred choice
for safe, reliable, single, and dual unpressurized and 
pressurized seal arrangements in petroleum services.
These dependable, engineered mechanical seals were
developed specifically to attain MACT (Maximum
Achievable Controlled Technology) compliance in hydro-
carbons and other volatile organic compounds (VOCs).
Type 1648 single seals typically control emissions to less
than 200 ppm.
■ Fully meets the needs of the oil and gas industry for


hydrocarbon and other services as defined by API 682
for Type A seal duties. This includes: heavy and light
hydrocarbons, lubricating liquids, aqueous solutions,
chemicals, and some acids.


■ Industrial applications involved in the processing 
of VOCs and similar hazardous products.


TYPE 1648/2648/3648
API 682 Type A Pusher Seals
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Type 1648 -  API  Type A Arrangement  1  -  S ing le  Cartr idge


Type 2648 -  API  Type A Arrangement  2  -  Dua l  Unpressurized Cartr idge


Type 3648 -  API  Type A Arrangement  3  -  Dua l  Pressurized Cartr idge


TYPE 1648/2648/3648
API 682 Type A Pusher Seals







TYPE 1648/2648/3648
API 682 Type A Pusher Seals


The Type 48 Seal  Fami ly


The primary default seal selection per API 682 is the 
Type A, multiple-spring pusher seal that is supplied in 
single, dual unpressurized and dual pressurized arrange-
ments.The John Crane Type 48 is the seal on which our
API 682 offering is based. The Type 48 family includes 
the following seals:
■ Type 48LP


Balanced pusher seal with plain-face design for lower 
pressure applications. Used as a single inboard seal on
dual unpressurized arrangements and as an outboard seal
on either dual pressurized or unpressurized arrangements.


■ Type 48MP
Balanced pusher seal with plain-face design that incorpo-
rates a hammerhead to increase primary ring stiffness for
medium  to high pressure applications. Used as a single
inboard seal on dual unpressurized arrangements and as
an outboard seal on either dual pressurized or unpressur-
ized arrangements.


■ Type 48HP
Balanced pusher seal with hammerhead geometry that
incorporates hydropads to increase face lubrication 
stiffness for high pressure applications. Used as a 
single inboard seal on dual unpressurized arrangements,
and occasionally as an outboard seal on dual pressurized
arrangements.


■ Type 48RP
Double balanced pusher seal primarily designed for 
ID pressure applications. Commonly referred to as a
reverse pressure design. Used as an inboard seal on 
dual pressurized arrangements and occasionally as an
inboard seal on dual unpressurized arrangements.


■ Type S48
Shorter balanced seal designed for OD pressures only.
Used as an outboard seal on either dual unpressurized 
or dual pressurized arrangements.


Mult ip l ier  Factors


Selection Considerations Multiplier
Factor


Sealed Fluid Below 80˚C/175˚F x 1.00
Temperature Above 80˚C to 125˚C/175˚F to 250˚F x 0.90


Above 125˚C to 180˚C/250˚F to 350˚F x 0.80
Above 180˚C/350˚F x 0.65


Materials Tungsten Carbide vs. Silicon Carbide x 0.50


Example for Determining Pressure Rating Limits:


Seal: 75mm/3" Diameter Type 48LP
Product: Lube Oil
Temperature: 82˚C/180˚F
Speed: 3600 rpm


Using the Type 48LP Pressure Ratings Limit graph, the
pressure limit is 37 bar g/535 psig. From the Multiplier
Factors chart, apply the appropriate value, in this case
0.90. For this service condition, the maximum operating
pressure is:  


535 psig x 0.90 = 33 bar g/481 psig
Notes:


1. The above temperature derating factors apply to seals with Carbon
primary rings only, not hard face vs. hard face combinations.


2. The temperatures noted are product temperatures for single seals or
the expected average temperature of the product and buffer/barrier
fluid for dual seals.







Pressure L imits


TYPE 1648/2648/3648
API 682 Type A Pusher Seals


Carbon vs. Reaction Bonded Silicon Carbide
(Other application-specific limits may apply. Contact John Crane Engineering for application assistance.)
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TYPE 1648/2648/3648
API 682 Type A Pusher Seals


Type 48 Series Hydrostat ic /Stat ic  Pressure L imits
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NOTE: The hydrostatic and static limits are based upon O-ring extrusion limits, not component stresses. 
Therefore, hydrostatic and static limits are the same.
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The L-shaped mating ring used for dual seal arrangements is designed to be hydraulically balanced when used with
the proper seal size. The pressure limit of the mating ring should be considered along with the seal head pressure limit
when selecting dual seal arrangements.
The pressure limit with OD pressure is 57.2 bar g/830 psig for Silicon Carbide. This chart shows the ID pressure limit
for the Silicon Carbide mating ring.







TYPE 1648/2648/3648
API 682 Type A Pusher Seals


Angular and Radia l  Movement


Excessive runout will have a detrimental effect on seal 
performance in the form of component wear or excessive
leakage. API 682 limits runout as follows:
■ Centering of the seal is to be by a register fit. The 


register fit surface shall be concentric to the shaft and 
have a total indicated runout (TIR) of not more than 
125 micrometers/0.005".


■ Squareness of the seal chamber face to the shaft shall 
not exceed 0.0005" per inch of seal chamber bore 
(15 micrometers/3cm).


■ Runout of the sleeve outer diameter to the inner diameter
shall be 0.001"/25 micrometers TIR.


■ Shaft-to-sleeve diametrical clearance shall be to Tolerance
Grade G7/h6.


North and Latin Americas
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


Europe, Middle East, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5035


For your nearest John Crane facility, please contact one of the locations above. 


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling
products made from PTFE. Old and new PTFE products must not be incinerated.


©1999 John Crane   Print 5/99 www.johncrane.com ISO Certified S-1648/2648/3648


John Crane


SEAL COMPONENTS MATERIALS


Description Standard Options


Face/Primary Ring Antimony Carbon Nickel Binder Tungsten Carbide
Alpha Sintered Silicon Carbide
Resin Carbon


Seat/Mating Ring Reaction Bonded Alpha Sintered Silicon Carbide
Silicon Carbide


Retainer 316 Stainless Steel —
Spring
Disc
Snap Screw
Set Screw
Sleeve
Collar
Segmented Bushing
Gland Plate
Auxiliary Gland


Spring Alloy C-276 316 Stainless Steel
(UNS N10276) (Single Spring Only)


O-Ring Fluoroelastomer Amine-Resistant Perfluoroelastomer
Low Temp Buna-N
Perfluoroelastomer


Materia ls  of  Construct ion 








A – Face/Primary Ring
B – Seat/Mating Ring
C – Secondary O-Ring
D – Nonclogging


Wave Spring
E – Sleeve
F – Gland


D


E


F


! Temperature:
-30˚C to 205˚C/-20˚F to 400˚F


! Pressure:
Up to 75mm/3.000": 21 bar g/300 psig max.
75mm/3.000" and Over: 13 bar g/200 psig max.


! Speed:
Up to 25 m/s / 5000 fpm


! End Play/Axial Float Allowance:
0.13mm/0.005"


! Runout/Out of Squareness:
0.05mm/0.002"


Sealol is a registered trademark of John Crane.


Performance Capabi l i t ies


Design Features
! Reversible Seal Head
! Fits ANSI B73.1M, ISO 3069 and DIN 24960 


Seal Chambers
! Optimized Primary Ring Design for Greater Reliability
! Nonclogging Wave Spring Outside the Product
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Product  Descript ion
The Universal Cartridge 5600 Series is a modular
cartridge seal family that includes interchangeable
elastomer bellows, Sealol® metal bellows, and
elastomer o-ring pusher seal designs.
! Type 5610 and 5610Q single seal arrangements


incorporate an elastomer o-ring as the secondary
sealing member.


! A common seal head/mating ring set, utilized
throughout all versions, is reversible to allow rotating
seat/mating ring or rotating seal head operation, and
is interchangeable with metal bellows seal heads.


! Seal has an optional quench gland (5610Q) with
carbon ring throttle bushing.


TYPE 5610/5610Q
Single O-Ring Seals
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Basic  Pressure Rat ing 


Mult ip l ier  Factors


TYPE 5610/5610Q
Single O-Ring Seals


Multiplier
Selection Considerations Factor


Sealed Fluid Petrol/Gasoline, Kerosene, or Better x  1.00
Lubricity Water and Aqueous Solutions x  0.75


(<80˚C/176˚F)
Flashing Hydrocarbons* x  0.60


Sealed Fluid Up to 80°C/175°F x  1.00
Temperature From 80°C to 120°C/175°F to 250°F x 0.90


From 120°C to 180°C/250°F to 355°F x  0.80
Above 180°C/350°F x  0.65


Example for Determining Pressure Rating Limits:


Seal: 50.8mm/2" diameter Type 5610


Product: Aqueous Solution


Face Materials: Silicon Carbide vs. Silicon Carbide


Operating Temperature: 80°C/175°F


Operating Speed: 2950 rpm


Using the Pressure Rating Limits graph, the
maximum pressure would be 18.5 bar g/268 psig.


From the Multiplier Factors chart, apply the multipliers
for the specific service requirements to determine the
maximum operating pressure for the application:


18.5 bar g/268 psig x 0.75 x 1 = 13.9 bar g/201 psig


The maximum operating pressure for this 50.8mm/2"
Type 5610 is 13.9 bar g/201 psig.


(applies to Silicon
Carbide vs. Silicon
Carbide only)


(applies to Carbon
vs. Silicon Carbide,
sizes 100mm/4"
and above)


*The ratio of sealed pressure to vapor pressure must be greater than 1.5,
otherwise consult John Crane. If the specific gravity is less than 0.60,
consult John Crane.


The Basic Pressure Rating is for a standard seal, as shown in the typical arrangement, when installed according to the criteria
given in this data sheet and generally accepted industrial practices.


The Basic Pressure Rating assumes stable operation at the speeds indicated on the above chart in a clean, cool, lubricating,
nonvolatile liquid with an adequate flush rate. When used with the multiplier factors, the Basic Pressure Rating can be adjusted
to provide a conservative estimate of the dynamic pressure rating. For process services outside this range or a more accurate
assessment of the dynamic pressure rating, contact John Crane for more information.
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Type 5610 Typica l  Arrangement/D imensiona l  Data


Seal Size/D1 D4 
(inches) D2 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N
1.000 1.375 1.445 1.889 4.000 1.989 1.353 1.954 0.531 2.000 0.160 0.035 0.525 2.805
1.125 1.500 * 2.015 4.125 2.062 1.446 2.062 0.531 2.125 0.125 * 0.525 2.933
1.250 1.625 * 2.294 4.250 2.062 1.446 2.062 0.531 2.125 0.125 * 0.525 3.213
1.375 1.750 * 2.421 4.375 2.062 1.446 2.062 0.531 2.125 0.125 * 0.525 3.338
1.500 1.937 2.007 2.680 4.875 2.156 1.487 2.125 0.593 2.187 0.156 0.031 0.525 3.599
1.625 2.062 2.132 2.812 5.000 2.156 1.487 2.125 0.593 2.187 0.156 0.031 0.562 3.766
1.750 2.170 2.240 2.918 5.250 2.156 1.487 2.125 0.593 2.187 0.156 0.031 0.562 3.875
1.875 2.312 2.382 2.918 5.250 2.156 1.487 2.125 0.593 2.187 0.156 0.031 0.562 3.875
2.000 2.437 2.507 3.015 5.500 2.375 1.601 2.312 1.063 2.375 0.187 0.062 0.562 4.000
2.125 2.562 2.632 3.360 5.859 2.375 1.601 2.312 0.593 2.375 0.187 0.062 0.687 4.469
2.250 2.687 2.757 3.485 6.500 2.375 1.601 2.312 0.593 2.375 0.187 0.062 0.687 4.566
2.375 2.812 2.882 3.610 6.500 2.484 1.717 2.466 0.625 2.528 0.143 0.018 0.687 4.719
2.500 3.062 * 3.891 6.750 2.484 1.717 2.562 0.625 2.625 0.125 * 0.687 5.000
2.625 3.312 * 4.062 6.750 2.500 1.625 2.500 0.625 2.562 0.125 * 0.687 5.170
2.750 3.312 * 4.062 6.750 2.500 1.625 2.500 0.625 2.562 0.125 * 0.687 5.170
2.875 3.375 * 4.186 7.000 2.500 1.725 2.500 0.625 2.562 0.125 * 0.687 5.312
3.000 3.625 * 4.469 7.750 2.500 1.787 2.562 0.685 2.625 0.125 * 0.812 5.720
3.125 3.750 3.853 4.600 7.875 2.562 1.593 2.562 ** 2.687 0.125 * 0.812 5.845
3.250 3.750 3.853 4.600 7.437 2.562 1.593 2.510 ** 2.635 0.177 0.052 0.812 5.845
3.375 4.000 4.125 4.850 8.125 2.562 1.593 2.562 ** 2.687 0.125 * 0.812 6.095
3.500 4.125 4.250 4.975 8.250 2.562 1.593 2.562 ** 2.687 0.125 * 0.812 6.220
3.625 4.218 4.343 5.100 8.375 2.562 1.593 2.562 ** 2.687 0.125 * 0.687 6.250
3.750 4.343 4.468 5.199 8.750 2.562 1.593 2.562 ** 2.687 0.125 * 0.687 6.770
3.875 4.468 4.593 5.375 8.750 2.562 1.593 2.562 ** 2.687 0.125 * 0.812 6.636
4.000 4.593 4.718 5.500 9.000 2.562 1.593 2.562 ** 2.687 0.125 * 0.812 6.761
4.125 4.718 4.843 5.625 9.000 2.562 1.593 2.562 ** 2.687 0.125 * 0.812 6.886
4.250 4.843 4.968 5.750 9.250 2.562 1.593 2.562 ** 2.687 0.125 * 0.812 7.011
4.500 5.093 5.218 6.000 9.500 2.562 1.593 2.562 ** 2.687 0.125 * 0.812 7.261
4.750 5.343 5.468 6.313 10.375 2.562 1.593 2.562 ** 2.687 0.125 * 0.812 7.574
5.000 5.843 5.968 7.260 12.000 2.953 1.749 3.043 ** 3.168 0.125 * 0.812 10.000
5.250 6.093 6.218 7.510 12.250 2.953 1.749 3.043 ** 3.168 0.125 * 0.812 10.250
5.500 6.343 6.468 8.000 12.687 2.953 1.749 3.043 ** 3.168 0.125 * 0.937 10.500


*Not applicable. Completely outside mounted. **L56 not applicable. Refer to L23 for sizes over 3".


Type 5610 D imensiona l  Data ( inches)


NOTE:  For tangential tappings
only. Gland can be
rotated to fit both ISO
and ANSI pump types.


TYPE 5610/5610Q
Single O-Ring Seals







Seal Size/D1 D4 Min.
(inches) D2 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N Turn Diam.
1.375 1.750 2.875 3.023 5.375 2.063 1.446 2.062 0.625 2.125 0.250 0.125 0.562 4.062 3.268
1.750 2.170 3.500 3.925 6.500 2.156 1.487 2.125 0.656 2.187 0.250 0.125 0.687 5.093 3.885
1.875 2.312 3.625 3.734 6.500 2.156 1.316 1.954 0.485 2.017 0.327 0.202 0.687 5.093 **
2.125 2.562 3.875 4.250 7.156 2.375 1.570 2.282 0.749 2.407 0.219 0.094 0.687 5.687 4.264
2.500 3.062 4.750 5.078 8.000 2.484 1.697 2.407 0.749 2.625 0.204 0.079 0.687 6.062 5.139
2.625 3.312 4.625 4.740 8.000 2.500 1.617 2.329 0.578 2.454 0.296 0.171 0.687 6.062 ***
2.750 3.312 4.750 4.875 8.000 2.500 1.697 2.407 0.656 2.532 0.218 0.093 0.687 6.062 5.139


**Seal cartridge is OD registered on the turn diam. of 4.125". ***Seal cartridge is OD registered on the turn diam. of 5.125".


Type 5610 Oversize  Bore D imensiona l  Data ( inches)


Type 5610 D imensiona l  Data (mm)


TYPE 5610/5610Q
Single O-Ring Seals


Seal Size/D1 Seal Size D4 
(mm) Code D2 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N


24 0240 34.9 36.7 48.0 101.6 50.5 34.4 49.6 13.5 50.8 4.0 0.9 13.3 71.2
25 0250 34.9 36.7 48.0 101.6 50.5 34.4 49.6 13.5 50.8 4.0 0.9 13.3 71.2
28 0280 38.1 * 51.2 104.8 52.4 36.7 52.4 13.5 54.0 3.2 * 13.3 74.5
30 0300 40.0 * 56.5 108.0 52.4 36.7 52.4 13.5 54.0 3.2 * 13.3 79.9
32 0320 41.3 * 58.3 108.0 52.4 36.7 52.4 13.5 54.0 3.2 * 13.3 81.6
33 0330 44.5 * 61.5 111.1 52.4 36.7 52.4 13.5 54.0 3.2 * 13.3 84.8
35 0350 44.5 * 61.5 111.1 52.4 36.7 52.4 13.5 54.0 3.2 * 13.3 84.8
38 0380 49.2 51.0 68.1 123.8 54.8 37.8 54.0 15.1 55.5 4.0 0.8 13.3 91.4
40 0400 52.4 54.2 71.4 127.0 54.8 37.8 54.0 15.1 55.5 4.0 0.8 14.3 95.7
43 0430 55.1 56.9 74.1 133.4 54.8 37.8 54.0 15.1 55.5 4.0 0.8 14.3 98.4
45 0450 55.1 56.9 74.1 133.4 54.8 37.8 54.0 15.1 55.5 4.0 0.8 14.3 98.4
48 0480 58.7 60.5 74.1 133.4 54.8 37.8 54.0 15.1 55.5 4.0 0.8 14.3 98.4
50 0500 61.9 63.7 76.6 139.7 60.3 40.7 58.7 27.0 60.3 4.7 1.6 14.3 101.6
53 0530 65.1 66.9 85.3 148.8 60.3 40.7 58.7 15.1 60.3 4.7 1.6 17.4 113.5
55 0550 66.7 75.0 85.3 148.8 60.3 40.7 58.7 15.1 60.3 4.7 1.6 17.4 113.5
58 0580 68.2 70.0 88.5 165.1 60.3 40.7 58.7 15.1 60.3 4.7 1.6 17.4 116.0
60 0600 71.4 73.2 91.7 165.1 63.1 43.6 62.6 15.9 64.2 3.6 1.6 17.4 119.9
63 0630 77.8 * 98.8 171.5 63.1 43.6 65.1 15.9 66.7 3.2 0.5 17.4 127.0
65 0650 77.8 * 98.8 171.5 63.1 43.6 65.1 15.9 66.7 3.2 * 17.4 127.0
68 0680 84.1 * 103.2 171.5 63.5 41.3 63.5 15.9 65.1 3.2 * 17.4 131.3
70 0700 84.1 * 103.2 171.5 63.5 41.3 63.5 15.9 65.1 3.2 * 17.4 131.3
75 0750 92.1 * 113.5 196.9 63.5 45.4 65.1 17.4 66.7 3.2 * 20.6 145.3
80 0800 95.3 97.9 116.8 188.9 65.1 40.5 63.8 ** 66.9 4.5 1.3 20.6 148.4
85 0850 101.6 104.8 123.2 206.4 65.1 40.5 65.1 ** 68.3 3.2 * 20.6 154.8
90 0900 107.1 110.3 129.5 212.7 65.1 40.5 65.1 ** 68.3 3.2 * 17.4 158.8
95 0950 110.3 113.5 132.1 222.3 65.1 40.5 65.1 ** 68.3 3.2 * 17.4 172.0


100 1000 116.7 119.8 139.7 228.6 65.1 40.5 65.1 ** 68.3 3.2 * 20.6 171.7
105 1050 119.8 123.0 142.9 228.6 65.1 40.5 65.1 ** 68.3 3.2 * 20.6 174.9
110 1100 129.4 132.5 152.4 241.3 65.1 40.5 65.1 ** 68.3 3.2 * 20.6 184.4
115 1150 129.4 132.5 152.4 241.3 65.1 40.5 65.1 ** 68.3 3.2 * 20.6 184.4
120 1200 135.7 138.9 160.4 263.5 65.1 40.5 65.1 ** 68.3 3.2 * 20.6 192.4
125 1250 148.4 151.6 184.4 304.8 75.0 44.4 77.3 ** 80.5 3.2 * 20.6 254.0
130 1300 154.8 157.9 190.8 311.2 75.0 44.4 77.3 ** 80.5 3.2 * 20.6 260.4
135 1350 161.1 164.3 203.2 322.3 75.0 44.4 77.3 ** 80.5 3.2 * 23.8 266.7
140 1400 161.1 164.3 203.2 322.3 75.0 44.4 77.3 ** 80.5 3.2 * 23.8 266.7


*Not applicable. Completely outside mounted. **L56 not applicable. Refer to L23 for sizes over 75mm.







Type 5610Q Typica l  Arrangement/D imensiona l  Data


Seal Size/D1 D4 
(inches) D3 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N
1.000 1.564 1.625 1.889 4.000 2.575 1.353 1.954 0.531 2.000 0.746 0.621 0.525 2.805
1.125 1.689 1.750 2.015 4.125 2.651 1.446 2.062 0.531 2.125 0.714 0.589 0.525 2.933
1.250 1.812 1.875 2.294 4.250 2.728 1.446 2.062 0.531 2.125 0.791 0.666 0.525 3.213
1.375 1.939 2.000 2.421 4.375 2.728 1.446 2.062 0.531 2.125 0.791 0.666 0.525 3.338
1.500 2.187 2.250 2.680 4.875 2.744 1.487 2.125 0.593 2.187 0.744 0.619 0.525 3.599
1.625 2.312 2.375 2.812 5.000 2.744 1.487 2.125 0.593 2.187 0.744 0.619 0.562 3.766
1.750 2.406 2.480 2.918 5.250 2.744 1.487 2.125 0.593 2.187 0.744 0.619 0.562 3.875
1.875 2.549 2.625 2.918 5.250 2.744 1.487 2.125 0.593 2.187 0.744 0.619 0.562 3.875
2.000 2.673 2.750 3.015 5.500 2.963 1.601 2.312 1.032 2.375 0.775 0.650 0.562 4.000
2.125 2.798 2.875 3.360 5.859 2.963 1.601 2.313 0.593 2.375 0.775 0.650 0.687 4.469
2.250 2.923 3.000 3.485 6.500 2.963 1.601 2.313 0.593 2.375 0.775 0.650 0.687 4.566
2.375 3.048 3.125 3.610 6.500 3.063 1.717 2.466 0.625 2.528 0.722 0.597 0.687 4.719
2.500 3.301 3.375 3.891 6.750 2.980 1.717 2.563 0.625 2.625 0.542 0.417 0.687 5.000
2.625 3.551 3.625 4.062 6.750 3.088 1.625 2.500 0.625 2.562 0.713 0.588 0.687 5.170
2.750 3.551 3.625 4.062 6.750 3.088 1.625 2.500 0.625 2.562 0.713 0.588 0.687 5.170
2.875 3.614 3.687 4.186 7.000 3.088 1.725 2.500 0.625 2.562 0.713 0.588 0.687 5.312
3.000 3.864 3.934 4.469 7.750 3.088 1.787 2.562 0.685 2.625 0.651 0.526 0.812 5.720
3.125 4.022 4.125 4.600 7.875 3.156 1.593 2.562 * 2.687 0.719 0.594 0.812 5.845
3.250 4.022 4.125 4.600 7.437 3.093 1.593 2.510 * 2.635 0.708 0.583 0.812 5.845
3.375 4.246 4.375 4.850 8.125 3.156 1.593 2.562 * 2.687 0.719 0.594 0.812 6.095
3.500 4.371 4.500 4.975 8.250 3.156 1.593 2.562 * 2.687 0.719 0.594 0.812 6.220
3.625 4.500 4.625 5.100 8.375 3.156 1.593 2.562 * 2.687 0.719 0.594 0.687 6.250
3.750 4.625 4.724 5.199 8.750 3.156 1.593 2.562 * 2.687 0.719 0.594 0.687 6.770
3.875 4.750 4.875 5.375 8.750 3.156 1.593 2.562 * 2.687 0.719 0.594 0.812 6.636
4.000 4.875 5.000 5.500 9.000 3.156 1.593 2.562 * 2.687 0.719 0.594 0.812 6.761
4.125 5.000 5.125 5.625 9.000 3.156 1.593 2.562 * 2.687 0.719 0.594 0.812 6.886
4.250 5.125 5.250 5.750 9.250 3.156 1.593 2.562 * 2.687 0.719 0.594 0.812 7.011
4.500 5.375 5.500 6.000 9.500 3.156 1.593 2.562 * 2.687 0.719 0.594 0.812 7.261
4.750 5.625 5.750 6.313 10.375 3.156 1.593 2.562 * 2.687 0.719 0.594 0.812 7.574
5.000 6.125 6.250 7.260 12.000 3.609 1.749 3.043 * 3.168 0.691 0.566 0.812 10.000
5.250 6.375 6.500 7.510 12.250 3.609 1.749 3.043 * 3.168 0.691 0.566 0.812 10.250
5.500 6.625 6.750 8.000 12.687 3.609 1.749 3.043 * 3.168 0.691 0.566 0.937 10.500


*L56 not applicable. Refer to L23 for sizes over 3".


Type 5610Q D imensiona l  Data ( inches)


TYPE 5610/5610Q
Single O-Ring Seals


NOTE:  For tangential tappings
only. Gland can be
rotated to fit both ISO
and ANSI pump types.
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Seal Size/D1 D4 Min.
(inches) D3 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N Turn Diam.
1.375 1.939 2.875 3.023 5.375 2.728 1.446 2.062 0.625 2.125 0.791 0.666 0.562 4.062 3.268
1.750 2.406 3.500 3.925 6.500 2.744 1.487 2.125 0.656 2.187 0.744 0.619 0.687 5.093 3.885
1.875 2.549 3.625 3.734 6.500 2.744 1.316 1.954 0.485 2.017 0.915 0.790 0.687 5.093 **
2.125 2.798 3.875 4.250 7.156 2.963 1.570 2.282 0.749 2.407 0.806 0.681 0.687 5.687 4.264
2.500 3.301 4.750 4.875 8.000 2.980 1.697 2.407 0.656 2.532 0.698 0.573 0.687 6.062 5.139
2.625 3.551 4.625 4.740 8.000 3.088 1.617 2.329 0.578 2.454 0.884 0.759 0.687 6.062 ***
2.750 3.551 4.250 4.875 8.000 3.088 1.697 2.407 0.656 2.532 0.806 0.681 0.687 6.062 5.139


**Seal cartridge is OD registered on the turn diam. of 4.125". ***Seal cartridge is OD registered on the turn diam. of 5.125".


Type 5610Q Oversize  Bore D imensiona l  Data ( inches)


Seal Size/D1 Seal Size D4 
(mm) Code D3 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N


24 0240 39.7 41.3 48.0 101.6 65.4 34.4 49.6 13.5 50.8 18.9 15.8 13.3 71.2
25 0250 39.7 41.3 48.0 101.6 65.4 34.4 49.6 13.5 50.8 18.9 15.8 13.3 71.2
28 0280 42.9 44.5 51.2 104.8 67.3 36.7 52.4 13.5 54.0 18.1 15.0 13.3 74.5
30 0300 44.5 46.1 56.5 108.0 65.1 36.7 52.4 13.5 54.0 15.9 12.7 13.3 79.9
32 0320 46.0 47.6 58.3 108.0 69.3 36.7 52.4 13.5 54.0 20.1 16.9 13.3 81.6
33 0330 49.3 50.8 61.5 111.1 69.3 36.7 52.4 13.5 54.0 20.1 16.9 13.3 84.8
35 0350 49.3 50.8 61.5 111.1 69.3 36.7 52.4 13.5 54.0 20.1 16.9 13.3 84.8
38 0380 55.5 57.2 68.1 123.8 69.7 37.8 54.0 15.1 55.5 18.9 15.7 13.3 91.4
40 0400 58.7 60.3 71.4 127.0 69.7 37.8 54.0 15.1 55.5 18.9 15.7 14.3 95.7
43 0430 61.1 63.0 74.1 133.4 69.7 37.8 54.0 15.1 55.5 18.9 15.7 14.3 98.4
45 0450 61.1 63.0 74.1 133.4 69.7 37.8 54.0 15.1 55.5 18.9 15.7 14.3 98.4
48 0480 64.7 66.7 74.1 133.4 69.7 37.8 54.0 15.1 55.5 18.9 15.7 14.3 98.4
50 0500 67.9 70.0 76.6 139.7 75.3 40.7 58.7 27.0 60.3 19.7 16.5 14.3 101.6
53 0530 71.1 73.0 85.3 148.8 75.3 40.7 58.7 15.1 60.3 19.7 16.5 17.4 113.5
55 0550 72.9 75.0 85.3 148.8 75.3 40.7 58.7 15.1 60.3 19.7 16.5 17.4 113.5
58 0580 74.2 76.2 88.5 165.1 75.3 40.7 58.7 15.1 60.3 19.7 16.5 17.4 116.0
60 0600 77.4 79.4 91.7 165.1 77.8 43.6 62.6 15.9 64.2 18.3 15.2 17.4 119.9
63 0630 83.8 85.7 98.8 171.5 75.7 43.6 65.1 15.9 66.7 13.8 10.6 17.4 127.0
65 0650 83.8 85.7 98.8 171.5 75.7 43.6 65.1 15.9 66.7 13.8 10.6 17.4 127.0
68 0680 90.2 92.1 103.2 171.5 78.4 41.3 63.5 15.9 65.1 18.1 14.9 17.4 131.3
70 0700 90.2 92.1 103.2 171.5 78.4 41.3 63.5 15.9 65.1 18.1 14.9 17.4 131.3
75 0750 98.1 99.9 113.5 196.9 78.4 45.4 65.1 17.4 66.7 16.5 13.4 20.6 145.3
80 0800 102.2 104.8 116.8 189.0 80.2 40.5 63.8 * 66.9 18.0 14.8 20.6 148.5
85 0850 107.9 111.1 123.2 206.4 80.2 40.5 65.1 * 68.3 18.3 15.1 20.6 154.8
90 0900 114.3 117.5 129.5 212.7 80.2 40.5 65.1 * 68.3 18.3 15.1 17.4 158.8
95 0950 117.5 120.0 132.1 222.3 80.2 40.5 65.1 * 68.3 18.3 15.1 17.4 172.0
100 1000 123.8 127.0 139.7 228.6 80.2 40.5 65.1 * 68.3 18.3 15.1 20.6 171.7
105 1050 127.0 130.2 142.9 228.6 80.2 40.5 65.1 * 68.3 18.3 15.1 20.6 174.9
110 1100 136.5 139.7 152.4 241.3 80.2 40.5 65.1 * 68.3 18.3 15.1 20.6 184.4
115 1150 136.5 139.7 152.4 241.3 80.2 40.5 65.1 * 68.3 18.3 15.1 20.6 184.4
120 1200 142.9 146.1 160.4 263.5 80.2 40.5 65.1 * 68.3 18.3 15.1 20.6 192.4
125 1250 155.6 158.8 184.4 304.8 91.7 91.4 77.3 * 80.5 17.6 14.4 20.6 254.0
130 1300 161.9 165.1 190.8 311.2 91.7 91.4 77.3 * 80.5 17.6 14.4 20.6 260.4
135 1350 168.3 171.5 203.2 322.3 91.7 91.4 77.3 * 80.5 17.6 14.4 23.8 266.7
140 1400 168.3 171.5 203.2 322.3 91.7 91.4 77.3 * 80.5 17.6 14.4 23.8 266.7


*L56 not applicable. Refer to L23 for sizes over 75mm.


Type 5610Q D imensiona l  Data (mm)


TYPE 5610/5610Q
Single O-Ring Seals
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TYPE 5610/5610Q
Single O-Ring Seals


Appl icat ion Cr i ter ia


Materia ls  of  Construct ion 


SEAL COMPONENTS MATERIALS


Description Standard Options


Face/Primary Ring Resin-Impregnated Carbon Sintered Silicon Carbide
Nickel Binder Tungsten Carbide


Seat/Mating Ring Sintered Silicon Carbide Nickel Binder Tungsten Carbide


Sleeve 316 Stainless Steel Alloy 20CB3 SS (UNS N8020)
Gland Plate Alloy C-276 (UNS N10276)
Collar Titanium
Retainer
Drive Ring
Anti-Extrusion Ring


O-Ring Fluoroelastomer Perfluoroelastomer
Ethylene Propylene Buna-N


Neoprene


Gland Gasket Glass-Filled PTFE —


Spring Alloy C-276 (UNS N10276) —


Quench Bushing Resin-Impregnated Carbon —
(5610Q)


The Type 5610 and 5610Q Cartridge seals may be customized for specific installations after review and evaluation
by John Crane Engineering. The following data is needed to evaluate the proposed service:


! Make and Model of Equipment
! Shaft or Sleeve OD
! Seal Cavity Dimensions
! Speed
! Quench Fluid (if applicable)


! Process Fluid
• Specific Gravity
• Box Pressure
• Vapor Pressure
• Temperature
• Viscosity







TYPE 5610/5610Q
Single O-Ring Seals


North America
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


Europe, Middle East, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5085


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and
use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke
while handling products made from PTFE. Old and new PTFE products must not be incinerated.


©2001 John Crane   Print 2/01 www.johncrane.com ISO Certified S-5610/5610Q


John Crane


Latin America
São Paulo, Brazil


Tel: 55-11-3049-9900
Fax: 55-11-3849-8270








A – Mating Ring
B – Mating Ring/


Retaining Ring
C – Mating Ring/


Clamp Ring
D – Mating Ring 


Adapter
E – Primary Ring
F – Primary Ring/


Retaining Ring
G – Finger Springs
H – Spring Retainer
I – Gland O-Ring
J – Flat Gasket
K – Gland Assembly
L – Shaft O-Ring


K


H


G
F
I


E


D


! Temperature:
Up to 121°C/250°F


! Pressure:
Vacuum to 13.7 bar g/200 psig


! Speed:
3600 rpm up to 62mm/2.500"


1800 rpm for seal sizes between 62mm/2.500" 
and 135mm/5.250"


900 rpm for seal sizes greater than 135mm/5.250"


Performance Capabi l i t ies


Design Features
! Simple, Reliable Assembly and Installation.
! Hydraulically Pressure-Balanced Design Ensures Seal


Integrity During System Upsets.
! Unitized Finger Springs Are Nonclogging and Provide


Positive Drive to the Seal Face.
! Various Seal Face and Elastomer Combinations for a


Majority of Service Requirements.
! Field Repairable and Repair Kits Available.
! Two Connections in the Gland Provide Easy Access 


for Flush Piping.
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Product  Descript ion
The Type 3710 Cartridge Split Seal is the latest 
innovation in the evolution of split seal designs.
! The Type 3710 fully split seal features a unique reliable


design, which is the result of years of split seal
experience in the marine and industrial markets.


! Type 3710 adapts to horizontal and vertical equipment.


TYPE 3710
Cartridge Split Seal


J
A


B


C


L







A
+0.00mm/-0.05mm


+0.000"/-0.002"L
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KDOUBLE 0-RING DESIGN  
FOR SEAL SIZES ABOVE 


135mm/5.250''


BOLT CIRCLE*


63


Type 3710 Typica l  Arrangement/D imensiona l  Data
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TYPE 3710
Cartridge Split Seal


Type 3710 D imensiona l  Data (mm)
Seal Dash A B C D F L
Number +0.00/-0.05 Min. Max. Min. Min. E Set Dim. G H J K Min.


-040 40 63.50 68.25 74.60 10.34 47.70 1.59 44.45 82.58 15.85 134.11 12.79
-041 41 63.50 68.25 74.60 10.34 47.70 1.59 44.45 82.58 15.85 134.11 12.79
-045 45 63.50 68.25 74.60 10.34 47.70 1.59 44.45 82.58 15.85 134.11 12.79
-050 50 69.85 76.20 84.12 11.13 51.05 1.57 46.43 87.33 14.27 139.70 13.18
-053 53 73.03 82.55 92.08 7.94 55.58 1.57 50.80 100.08 16.67 155.58 16.20
-055 55 73.03 82.55 92.08 7.94 55.58 1.57 50.80 100.08 16.67 155.58 16.20
-060 60 80.98 95.25 104.78 9.53 54.48 1.59 50.80 104.75 19.05 165.10 15.86
-062 62 80.98 92.08 104.78 9.53 54.48 1.59 50.80 104.75 19.05 165.10 16.37
-065 65 92.08 109.52 120.65 9.53 60.31 1.57 53.98 120.65 19.05 184.15 14.22
-070 70 92.08 109.52 120.65 9.53 60.31 1.57 53.98 120.65 19.05 184.15 13.99
-075 75 100.00 104.78 112.71 9.53 63.58 3.96 57.15 134.62 17.78 196.85 19.78
-080 80 109.52 120.65 130.18 9.53 63.50 6.35 57.15 134.62 17.78 196.85 18.31
-082 82 109.52 120.65 130.18 9.53 63.50 6.35 57.15 134.62 17.78 196.85 18.35
-085 85 112.70 127.00 138.10 12.73 63.50 1.57 57.15 146.05 22.23 215.90 16.94
-090 90 112.70 127.00 138.10 11.89 63.50 1.57 57.15 146.05 22.23 215.90 16.94
-095 95 120.65 130.18 138.10 10.33 64.26 2.36 57.15 155.60 22.23 228.60 18.49


-0100 100 127.00 139.70 152.40 10.33 63.50 2.36 57.15 155.60 22.23 228.60 18.00
-0102 102 127.00 139.70 152.40 10.33 63.50 2.36 57.15 155.60 22.23 228.60 18.00
-0110 110 137.80 155.57 165.10 11.61 63.50 2.36 57.15 168.25 22.25 242.57 17.36
-0120 120 142.88 155.58 165.10 10.95 63.65 2.39 57.15 168.28 22.23 242.57 17.39
-0130 130 161.93 187.33 196.85 10.34 63.65 2.36 57.15 199.95 23.88 285.75 16.78
-0135 135 161.93 187.33 196.85 10.34 63.65 1.57 57.15 199.95 23.88 285.75 17.00
-0140 140 165.10 171.45 203.20 9.55 71.44 2.36 63.50 206.36 23.83 292.10 18.59
-0160 160 190.50 214.33 222.25 10.31 69.85 1.60 63.50 228.60 23.81 304.80 14.73


*Min. Bolt Circle = H dimension + (1) bolt diameter + 1.6mm.
Bolt Circle = J dimension - 1.6mm.







TYPE 3710
Cartridge Split Seal


Type 3710 D imensiona l  Data ( inches)


Repair  Ki ts  Are Avai lable for  Al l  Sizes.


Seal Dash A B C D F L
Number +0.000/-0.002 Min. Max. Min. Min. E Set Dim. G H J K Min.


-24 1.500 2.500 2.687 2.937 0.407 1.878 0.063 1.750 3.250 0.625 5.281 0.503
-27 1.687 2.500 2.687 2.937 0.407 1.878 0.063 1.750 3.250 0.625 5.281 0.503
-28 1.750 2.500 2.687 2.937 0.407 1.878 0.063 1.750 3.250 0.625 5.281 0.503
-30 1.875 2.625 2.875 3.125 0.423 2.003 0.063 1.828 3.350 0.562 5.500 0.487
-31 1.938 2.750 3.000 3.312 0.438 2.010 0.063 1.828 3.440 0.562 5.500 0.519
-32 2.000 2.750 3.000 3.312 0.438 2.007 0.063 1.828 3.440 0.562 5.500 0.519
-34 2.125 2.875 3.125 3.625 0.313 2.188 0.063 2.000 3.940 0.656 6.125 0.638
-35 2.188 3.062 3.625 4.000 0.375 2.250 0.063 2.000 4.125 0.750 6.500 0.660
-36 2.250 3.062 3.625 4.000 0.375 2.250 0.063 2.000 4.125 0.750 6.500 0.660
-38 2.375 3.188 3.750 4.125 0.375 2.145 0.063 2.000 4.125 0.750 6.500 0.624
-39 2.438 3.188 3.625 4.000 0.375 2.145 0.063 2.000 4.125 0.750 6.500 0.644
-40 2.500 3.188 3.625 4.000 0.375 2.145 0.063 2.000 4.125 0.750 6.500 0.644
-42 2.625 3.625 3.875 4.250 0.281 2.375 0.093 2.125 4.750 0.750 7.250 0.591
-43 2.688 3.625 4.000 4.250 0.344 2.375 0.093 2.125 4.750 0.750 7.250 0.591
-44 2.750 3.625 4.312 4.750 0.375 2.375 0.063 2.125 4.750 0.750 7.250 0.551
-46 2.875 3.937 4.125 4.438 0.375 2.503 0.156 2.250 5.300 0.700 7.750 0.779
-47 2.937 3.937 4.125 4.438 0.375 2.503 0.156 2.250 5.300 0.700 7.750 0.779
-48 3.000 3.937 4.125 4.438 0.375 2.503 0.156 2.250 5.300 0.700 7.750 0.779
-50 3.125 4.312 4.750 5.125 0.375 2.502 0.250 2.250 5.300 0.700 7.750 0.720
-52 3.250 4.312 4.750 5.125 0.375 2.502 0.250 2.250 5.300 0.700 7.750 0.722
-54 3.375 4.437 5.000 5.437 0.501 2.500 0.063 2.250 5.750 0.875 8.500 0.667
-55 3.437 4.437 5.000 5.437 0.501 2.500 0.063 2.250 5.750 0.875 8.500 0.667
-56 3.500 4.437 5.000 5.437 0.501 2.500 0.063 2.250 5.750 0.875 8.500 0.667
-58 3.625 4.750 5.125 5.437 0.407 2.530 0.093 2.250 6.125 0.875 9.000 0.729
-60 3.750 4.750 5.125 5.437 0.407 2.530 0.093 2.250 6.125 0.875 9.000 0.729
-62 3.875 4.937 5.500 6.000 0.482 2.627 0.093 2.250 6.125 0.875 9.000 0.673
-64 4.000 5.000 5.500 6.000 0.407 2.502 0.093 2.250 6.125 0.875 9.000 0.709
-66 4.125 5.125 5.719 6.062 0.407 2.503 0.093 2.230 6.125 0.875 9.000 0.709
-68 4.250 5.250 5.750 6.062 0.407 2.503 0.093 2.230 6.125 0.875 9.000 0.709
-70 4.375 5.425 6.125 6.500 0.457 2.501 0.093 2.250 6.624 0.876 9.550 0.684
-71 4.437 5.425 6.125 6.500 0.457 2.501 0.093 2.250 6.624 0.876 9.550 0.684
-72 4.500 5.425 6.125 6.500 0.457 2.501 0.093 2.250 6.624 0.876 9.550 0.684
-76 4.750 5.625 6.125 6.500 0.432 2.505 0.093 2.250 6.624 0.875 9.550 0.684
-80 5.000 5.938 6.750 7.250 0.438 2.503 0.093 2.250 7.438 0.813 10.750 0.678
-82 5.125 6.375 7.375 7.750 0.407 2.506 0.093 2.250 7.872 0.940 11.250 0.661
-84 5.250 6.375 7.375 7.750 0.407 2.506 0.093 2.250 7.872 0.940 11.250 0.660
-86 5.375 6.500 7.500 8.000 0.376 2.812 0.093 2.500 8.125 0.938 11.500 0.649
-88 5.500 6.500 7.500 8.000 0.376 2.812 0.093 2.500 8.121 0.938 11.500 0.732
-96 6.000 7.063 8.000 8.500 0.376 2.825 0.093 2.500 8.625 0.938 11.750 0.707


-100 6.250 7.500 8.438 8.750 0.407 2.750 0.063 2.500 9.000 0.938 12.000 0.580
-104 6.500 7.500 8.500 8.875 0.376 2.750 0.093 2.500 9.000 0.940 12.000 0.672
-112 7.000 8.250 9.063 9.375 0.407 2.850 0.063 2.500 9.640 1.000 12.500 0.518
-116 7.250 8.250 9.250 9.625 0.407 2.850 0.063 2.500 9.640 1.000 12.500 0.650
-128 8.000 9.438 10.500 11.281 0.375 3.378 0.093 3.312 11.374 1.125 15.062 0.639


*Min. Bolt Circle = H dimension + (1) bolt diameter + 1/16".
Max. Bolt Circle = J dimension - 1/16".
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TYPE 3710
Cartridge Split Seal


Basic  Pressure Rat ing


Pressure (bar g)


17.2


13.7


10.3


6.9


3.5


0


Pressure (psig)
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Seal Size


(mm)


(inches)1 2 3 4 5 6 7 8 9


Carbon vs.  
Silicon Carbide


Silicon Carbide vs.  
Silicon Carbide


25 50 75 100 125 150 175 200 225


Up to 
900 rpm


Up to 
3600 rpm


Up to 
1800 rpm


Mult ip l ier  Factors


Example for Determining Pressure Rating Limits:


Seal: 100mm/4.00" diameter Type 3710


Product: Brown Paper Stock


Face Material: Carbon vs. Silicon Carbide 


Operating Temperature: 85°C/185°F


Operating Speed: 1800 rpm


Multiplier Factors


Carbon SiCSelection Consideration
vs. SiC vs. SiC


Temperature* Up to 80°C/175°F x 1.00 x 1.00
Between 80°C/175°F and 120°C/250°F x 0.90 x 1.00


Using the Pressure Rating Limits graph, the maximum pressure would be 12.6 bar g/183 psig.


From the Multiplier Factors chart, apply the multipliers for the specific service requirements to determine the maximum operating
pressure for the application.


12.6 bar g/183 psig x 0.90 = 11.4 bar g/165 psig


At 1800 rpm with the service conditions noted, a 100mm/4.00" diameter Type 3710 Cartridge Split Seal has a maximum operating
limit of 11.4 bar g/165 psig. If operating pressure exceeds the pressure limit, consult your John Crane Sales/Service Engineer.


*The temperature at the seal faces includes the effects of flush and cooling.


The Basic Pressure Rating is for a standard seal, as shown in the typical arrangement, when installed according to the criteria given
in this Data Sheet and generally accepted practices. 


The Basic Pressure Rating assumes stable operation at the rated speed in a clean, cool, lubricating, nonvolatile liquid, with an 
adequate flush rate. When used with the multiplier factors, the Basic Pressure Rating can be adjusted to provide a conservative
estimate of the dynamic pressure rating. Contact John Crane for more information.
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TYPE 3710
Cartridge Split Seal


Materia ls  of  Construct ion 


SEAL COMPONENTS MATERIALS


Description Standard


Seal Faces Carbon vs. Silicon Carbide
Silicon Carbide vs. Silicon Carbide


Hardware 316 Stainless Steel


Mating Ring/Retaining Ring Alloy X-750


Primary Ring/Retaining Ring 316 Stainless Steel


Spring Retainer Polymer


Finger Spring 17-7 PH Stainless Steel


Elastomers Fluorocarbon
Ethylene Propylene Rubber (EPR) 


Appl icat ion Cr i ter ia


To determine the appropriate Type 3710 Seal for specific installations, please provide the following information for complete
review and evaluation by John Crane Engineering:


! The Equipment


• Make and Model


• Shaft or Sleeve OD


• Seal Cavity Dimensions


• Shaft Speed


• Piping Available (if applicable)


! Process Fluid


• Temperature


• Seal Chamber Pressure


• Specific Gravity


• Viscosity


• Vapor Pressure


• Solids/Fibers Concentration







TYPE 3710
Cartridge Split Seal


Recommended P ip ing Arrangements


ANSI Plan 7302 (API Plan 02)


Normally specified for clean fluids, this plan calls for a dead-ended
seal chamber with no circulation of flush fluid. The seal cavity may
be jacketed, and a heating or cooling fluid can be circulated through
the jacket. A throat bushing may be required when specified.


ANSI Plan 7311 (API Plan 11)


This plan requires installation of a recirculation line from the pump
case discharge through an orifice to the gland flush connection. 
The primary purpose of this plan is to dissipate heat generated at
the seal faces and/or build seal chamber pressure.


ANSI Plan 7313 (API Plan 13)


This piping plan requires the installation of a recirculation line from
the gland flush connection back to the pump suction. ANSI Plan
7313 is frequently used on vertical pumps to vent vapors from the
seal chamber. It is also used in applications where the seal chamber
pressure is at or near discharge pressure. When utilizing this piping
plan on a horizontal pump, the flush connection should be located
at the top of the gland to ensure that there are no air pockets in the
seal chamber.


ANSI Plan 7332 (API Plan 32)


ANSI Plan 7332 requires the injection of a clean fluid from an 
external source to the seal. This flush can help to extend seal life. 
A close clearance throat bushing can be installed to further isolate
the pumped product from the seal chamber and to minimize the
amount of flush fluid required.


SEAL CHAMBER FOR PLAN 02


Q/D


V CI/CO


Plugged 
connections 
for future 
circulating 
fluid


SEAL CHAMBER FOR PLAN 11


Q/DF


V


FROM PUMP DISCHARGE


V


F Q/D


SEAL CHAMBER FOR PLAN 32


FROM EXTERNAL SOURCE
By 


Vendor


By  
Purchaser


TI


When  
Specified


PI


FI


SEAL CHAMBER FOR PLAN 13


Q/D


TO PUMP SUCTION


F


North America
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


Europe, Middle East, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5085


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling
products made from PTFE. Old and new PTFE products must not be incinerated.


©2001 John Crane   Print 1/01 www.johncrane.com ISO Certified S-3710


John Crane


Latin America
São Paulo, Brazil


Tel: 55-11-3049-9900
Fax: 55-11-3849-8270
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TYPE 5611/5611Q


Elastomer Bellows Seals


A – Face/Primary Ring
B – Seat/Mating Ring
C – Elastomer Bellows
D – Spring
E – Gland


! Temperature:
-30°C to 205°C/-20°F to 400°F


! Pressure:
28 bar g/400 psig


! Speed:
Up to 25 m/s / 5000 fpm


! End Play/Axial Float Allowance:
0.13mm/0.005"


! Runout/Out of Squareness:
0.05mm/0.002"


Sealol is a registered trademark of John Crane.


Performance Capabi l i t ies


Design Features
! Nonclogging Single-Coil Spring
! Positive Mechanical Drive
! Full Convolution Elastomer Bellows
! Fits ANSI B73.1M, ISO 3069 and DIN 24960 


Seal Chambers


Product  Descript ion
The Universal Cartridge 5600 Series is a modular 
cartridge seal family that includes interchangeable
elastomer bellows, Sealol® metal bellows, and
elastomer o-ring pusher seal designs.
The Type 5611 and 5611Q single seal arrangements 
incorporate the John Crane Type 1 Seal head assembly
with the Universal Cartridge adaptive hardware.
! Automatic adjustment compensates for abnormal 


shaft end play and runout, primary ring seal face wear, 
equipment tolerances, and service life.


! Seal has optional quench gland (5611Q) with carbon
ring throttle bushing.
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TYPE 5611/5611Q
Elastomer Bellows Seals


Basic  Pressure Rat ing 


Mult ip l ier  Factors


A Carbon vs. Silicon Carbide (1800 rpm)


B Silicon Carbide vs. Silicon Carbide
(1800 rpm)


1. Lubricating liquid is defined as having
lubricating properties of gasoline 
or better.


2. Pressure capabilities to 28 bar g/
400 psig are based on lubricating oil 
service, Carbon vs. Silicon Carbide.


3. For sizes above 100mm/4", 
consult John Crane Engineering.


A


B


Example for Determining Pressure Rating Limits:


Seal: 50.8mm/2" diameter Type 5611


Product: Water


Face Material: Carbon vs. Silicon Carbide 


Temperature: 10°C/50°F


Shaft Speed: 1800 rpm


Using the Pressure Rating Limits graph, the 
maximum pressure would be 28 bar g/400 psig.


From the Multiplier Factors chart, apply the 
multipliers for the specific service requirements 
to determine the maximum operating pressure 
for the application.


28 bar g/400 psig x 1 x 0.75 x 1 
= 21 bar g/300 psig


The maximum operating pressure of this 
50.8mm/2" Type 5611 seal is 21 bar g/300 psig.


* Multiplier = 1800/new speed       Example: If new speed = 2700 rpm 
Multiplier = 1800/2700 = 0.67


** The ratio of sealed pressure to vapor pressure must be greater than 1.5, otherwise
consult John Crane. If the specific gravity is less than 0.60, consult John Crane.


Selection Considerations Multiplier
Factor


Speed 1800 rpm x 1.00
Other Speeds *


Sealed Fluid Petrol/Gasoline, Kerosene, or Better x 1.00
Lubricity Water and Aqueous Solutions x 0.75


(<80˚C/176˚F)
Flashing Hydrocarbons** x 0.60


Sealed Fluid Up to 80°C/175°F x 1.00
Temperature From 80°C to 120°C/175°F to 250°F x 0.90
(for carbon From 120°C to 180°C/250°F to 350°F x 0.80
only) Above 180°C/350°F x 0.65
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The Basic Pressure Rating is for a standard seal, as shown in the typical arrangement, when installed according to the criteria
given in this data sheet and generally accepted industrial practices.


The Basic Pressure Rating assumes stable operation at 1800 rpm in a clean, cool, lubricating, nonvolatile liquid with an adequate
flush rate. When used with the multiplier factors, the Basic Pressure Rating can be adjusted to provide a conservative estimate 
of the dynamic pressure rating. For process services outside this range or a more accurate assessment of the dynamic pressure
rating, contact John Crane for more information.







Type 5611 Typica l  Arrangement/D imensiona l  Data


TYPE 5611/5611Q
Elastomer Bellows Seals


Seal Size/D1 D4 
(inches) D2 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N
1.000 1.375 1.500 1.889 4.000 2.739 1.353 1.954 0.531 2.000 0.910 0.785 0.525 2.805
1.125 1.500 1.625 2.015 4.125 2.595 1.446 2.062 0.531 2.125 0.658 0.533 0.525 2.933
1.250 1.687 1.812 2.294 4.250 2.718 1.446 2.062 0.531 2.125 0.781 0.656 0.525 3.213
1.375 1.812 1.937 2.421 4.375 2.625 1.446 2.062 0.531 2.125 0.688 0.563 0.525 3.338
1.500 2.000 2.125 2.680 4.875 2.960 1.487 2.125 0.593 2.187 0.960 0.835 0.525 3.599
1.625 2.125 2.250 2.812 5.000 3.022 1.487 2.125 0.593 2.187 1.022 0.897 0.562 3.766
1.750 2.250 2.375 2.918 5.250 3.038 1.487 2.125 0.593 2.187 1.038 0.913 0.562 3.875
1.875 2.375 2.500 2.918 5.250 3.038 1.487 2.125 0.593 2.187 1.038 0.913 0.562 3.875
2.000 2.687 2.750 3.015 5.500 3.454 1.601 2.312 1.063 2.375 1.266 1.141 0.562 4.000
2.125 2.812 2.875 3.360 5.859 3.454 1.601 2.312 0.593 2.375 1.266 1.141 0.687 4.469
2.250 2.750 2.875 3.485 6.500 3.579 1.601 2.312 0.593 2.375 1.391 1.266 0.687 4.566
2.375 3.062 3.125 3.610 6.500 3.468 1.717 2.466 0.625 2.528 1.127 1.002 0.687 4.719
2.500 3.250 3.375 3.891 6.750 3.829 1.717 2.563 0.625 2.625 1.391 1.266 0.687 5.000
2.625 3.500 3.625 4.062 6.750 3.978 1.625 2.500 0.625 2.562 1.603 1.478 0.687 5.170
2.750 3.500 3.625 4.062 6.750 3.978 1.625 2.500 0.625 2.562 1.603 1.478 0.687 5.170
2.875 3.625 3.695 4.186 7.000 3.978 1.725 2.500 0.625 2.562 1.603 1.478 0.687 5.312
3.000 3.937 4.000 4.469 7.750 4.172 1.787 2.562 0.685 2.625 1.735 1.610 0.812 5.720
3.125 4.062 4.125 4.600 7.875 4.187 1.593 2.562 * 2.687 1.750 1.625 0.812 5.845
3.250 4.062 4.125 4.600 7.437 4.187 1.593 2.510 * 2.635 1.802 1.677 0.812 5.845
3.375 4.312 4.375 4.850 8.125 4.375 1.593 2.562 * 2.687 1.938 1.813 0.812 6.095
3.500 4.437 4.500 4.975 8.250 4.344 1.593 2.562 * 2.687 1.907 1.782 0.812 6.220
3.625 4.562 4.625 5.100 8.375 4.625 1.593 2.562 * 2.687 2.188 2.063 0.687 6.250
3.750 4.632 4.724 5.199 8.750 4.437 1.593 2.562 * 2.687 2.000 1.875 0.687 6.770
3.875 4.812 4.905 5.375 8.750 4.500 1.593 2.562 * 2.687 2.063 1.938 0.812 6.636
4.000 4.937 5.031 5.500 9.000 4.812 1.593 2.562 * 2.687 2.375 2.250 0.812 6.761


*Not applicable. Refer to L23 for sizes over 3.000".


Type 5611 D imensiona l  Data ( inches)
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TYPE 5611/5611Q
Elastomer Bellows Seals


Seal Size/D1 D4 Min.
(inches) D2 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N Turn Diam.
1.375 1.812 2.875 3.023 5.375 2.625 1.446 2.062 0.625 2.125 0.688 0.563 0.562 4.062 3.268
1.750 2.250 3.500 3.925 6.500 3.038 1.487 2.125 0.656 2.187 1.038 0.913 0.687 5.093 3.885
1.875 2.375 3.625 3.734 6.500 3.038 1.316 1.954 0.485 2.017 1.209 1.084 0.687 5.093 **
2.125 2.687 3.875 4.250 7.156 3.454 1.570 2.282 0.749 2.407 1.297 1.172 0.687 5.687 4.264
2.500 3.250 4.750 4.875 8.000 3.829 1.697 2.407 0.656 2.532 1.547 1.422 0.687 6.062 5.139
2.625 3.437 4.625 4.740 8.000 3.978 1.617 2.329 0.578 2.454 1.774 1.649 0.687 6.062 ***
2.750 3.437 4.750 4.875 8.000 3.978 1.697 2.407 0.656 2.532 1.696 1.571 0.687 6.062 5.139


**Seal cartridge is OD registered on the turn diam. of 4.125". ***Seal cartridge is OD registered on the turn diam. of 5.125".


Type 5611 Oversize  Bore D imensiona l  Data ( inches)


Type 5611 D imensiona l  Data (mm)
Seal


Size/D1 Seal Size D4 D4
(mm) Code D2 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N


24 0240 34.9 38.1 48.0 101.6 69.6 34.4 49.6 13.5 50.8 23.1 20.0 13.3 71.2
25 0250 34.9 38.1 48.0 101.6 69.6 34.4 49.6 13.5 50.8 23.1 20.0 13.3 71.2
28 0280 38.1 41.3 51.2 104.8 65.9 36.7 52.4 13.5 54.0 16.7 13.5 13.3 74.5
30 0300 42.8 46.0 56.5 108.0 69.0 36.7 52.4 13.5 54.0 19.8 16.7 13.3 81.6
32 0320 42.8 46.0 58.3 108.0 69.0 36.7 52.4 13.5 54.0 19.8 16.7 13.3 81.6
33 0330 46.0 49.2 61.5 111.1 66.7 36.7 52.4 13.5 54.0 17.5 14.3 13.3 84.8
35 0350 46.0 49.2 61.5 111.1 66.7 36.7 52.4 13.5 54.0 17.5 14.3 13.3 84.8
38 0380 50.8 54.0 68.1 123.8 75.2 37.8 54.0 15.1 55.6 24.4 21.2 13.3 91.4
40 0400 54.0 57.2 71.4 127.0 76.8 37.8 54.0 15.1 55.6 26.0 22.8 14.3 95.7
43 0430 57.2 60.3 74.1 133.4 77.2 37.8 54.0 15.1 55.6 26.4 23.2 14.3 98.4
45 0450 57.2 60.3 74.1 133.4 77.2 37.8 54.0 15.1 55.6 26.4 23.2 14.3 98.4
48 0480 60.3 63.5 74.1 133.4 77.2 37.8 54.0 15.1 55.6 26.4 23.2 14.3 98.4
50 0500 68.2 69.9 76.6 139.7 87.7 40.7 58.7 27.0 60.3 32.2 29.0 14.3 101.6
53 0530 71.4 73.0 85.3 148.8 87.7 40.7 58.7 15.1 60.3 32.2 29.0 17.4 113.5
55 0550 69.9 73.0 85.3 148.8 90.9 40.7 58.7 15.1 60.3 35.4 32.2 17.4 113.5
58 0580 69.9 75.0 88.5 165.1 90.9 40.7 58.7 15.1 60.3 35.4 32.2 17.4 116.0
60 0600 77.8 79.4 91.7 165.1 88.1 43.6 62.6 15.9 64.2 28.6 25.5 17.4 119.9
63 0630 82.6 85.7 98.8 171.5 97.3 43.6 65.1 15.9 66.7 35.4 32.2 17.4 127.0
65 0650 82.6 85.7 98.8 171.5 97.3 43.6 65.1 15.9 66.7 35.4 32.2 17.4 127.0
68 0680 88.9 92.1 103.2 171.5 101.0 41.2 63.5 15.9 65.1 40.7 37.5 17.4 131.3
70 0700 88.9 92.1 103.2 171.5 101.0 41.2 63.5 17.4 65.1 40.7 37.5 17.4 131.3
75 0750 100.0 101.6 113.5 196.9 106.0 45.4 65.1 * 66.7 44.1 40.9 20.6 145.3
80 0800 103.2 104.8 116.8 188.9 106.4 40.5 63.8 * 66.9 45.8 42.6 20.6 148.5
85 0850 109.5 111.1 123.2 206.4 111.1 40.5 65.1 * 68.3 49.2 46.1 20.6 154.8
90 0900 115.9 117.5 129.5 212.7 117.5 40.5 65.1 * 68.3 55.6 52.4 17.4 158.8
95 0950 117.7 120.0 132.1 222.3 112.7 40.5 65.1 * 68.3 50.8 47.6 17.4 172.0


100 1000 125.4 127.8 139.7 228.6 122.2 40.5 65.1 * 68.3 60.3 57.2 20.6 171.7
125 1250 165.1 167.5 184.4 304.8 146.0 41.4 77.3 * 80.5 71.9 68.8 20.6 254.0


*Not applicable. Refer to L23 for sizes over 75mm.







Seal Size/D1 D4 
(inches) D3 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N
1.000 1.562 1.625 1.889 4.000 3.327 1.353 1.954 0.531 2.000 1.498 1.373 0.525 2.805
1.125 1.687 1.750 2.015 4.125 3.183 1.446 2.062 0.531 2.125 1.246 1.121 0.525 2.933
1.250 1.812 1.875 2.294 4.250 3.390 1.446 2.062 0.531 2.125 1.453 1.328 0.525 3.213
1.375 1.937 2.000 2.421 4.375 3.290 1.446 2.062 0.531 2.125 1.353 1.228 0.525 3.338
1.500 2.156 2.218 2.680 4.875 3.548 1.487 2.125 0.593 2.187 1.548 1.423 0.525 3.599
1.625 2.281 2.343 2.812 5.000 3.610 1.487 2.125 0.593 2.187 1.610 1.485 0.562 3.766
1.750 2.406 2.480 2.918 5.250 3.626 1.487 2.125 0.593 2.187 1.626 1.501 0.562 3.875
1.875 2.531 2.625 2.918 5.250 3.626 1.487 2.125 0.593 2.187 1.626 1.501 0.562 3.875
2.000 2.687 2.750 3.015 5.500 4.042 1.601 2.312 1.063 2.375 1.854 1.729 0.562 4.000
2.125 2.812 2.875 3.360 5.859 4.042 1.601 2.312 0.593 2.375 1.854 1.729 0.687 4.469
2.250 2.937 3.000 3.485 6.500 4.167 1.601 2.312 0.593 2.375 1.979 1.854 0.687 4.566
2.375 3.062 3.125 3.610 6.500 4.062 1.717 2.466 0.625 2.528 1.783 1.596 0.687 4.719
2.500 3.250 3.375 3.891 6.750 4.325 1.717 2.563 0.625 2.625 1.887 1.762 0.687 5.000
2.625 3.500 3.625 4.062 6.750 4.566 1.625 2.500 0.625 2.562 2.191 2.066 0.687 5.170
2.750 3.500 3.625 4.062 6.750 4.566 1.625 2.500 0.625 2.562 2.191 2.066 0.687 5.170
2.875 3.625 3.695 4.186 7.000 4.578 1.725 2.500 0.625 2.562 2.203 2.078 0.687 5.312
3.000 3.937 4.000 4.469 7.750 4.750 1.787 2.562 0.685 2.625 2.313 2.188 0.812 5.720
3.125 4.062 4.125 4.600 7.875 4.781 1.593 2.562 * 2.687 2.344 2.219 0.812 5.845
3.250 4.062 4.125 4.600 7.437 4.718 1.593 2.510 * 2.635 2.333 2.208 0.812 5.845
3.375 4.312 4.375 4.850 8.125 4.969 1.593 2.562 * 2.687 2.532 2.407 0.812 6.095
3.500 4.437 4.500 4.975 8.250 4.969 1.593 2.562 * 2.687 2.532 2.407 0.812 6.220
3.625 4.562 4.625 5.100 8.375 5.218 1.593 2.562 * 2.687 2.781 2.656 0.687 6.250
3.750 4.687 4.781 5.199 8.750 5.031 1.593 2.562 * 2.687 2.594 2.469 0.687 6.770
3.875 4.875 4.968 5.375 8.750 5.093 1.593 2.562 * 2.687 2.656 2.531 0.812 6.636
4.000 5.021 5.114 5.500 9.000 5.406 1.593 2.562 * 2.687 2.969 2.844 0.812 6.761


*Not applicable. Refer to L23 for sizes over 75mm.


Type 5611Q D imensiona l  Data ( inches)


NOTE:  
Direction of view is from the driver
end of pump. For tangential tappings
only. Gland can be rotated to fit both
ISO and ANSI pump type.
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Type 5611Q Typica l  Arrangement/D imensiona l  Data







TYPE 5611/5611Q
Elastomer Bellows Seals


Seal
Size/D1 Seal Size D4 D4
(mm) Code D3 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N


24 0240 39.7 41.3 48.0 101.6 84.5 34.4 49.6 13.5 50.8 38.0 34.9 13.3 71.2
25 0250 39.7 41.3 48.0 101.6 84.5 34.4 49.6 13.5 50.8 38.0 34.9 13.3 71.2
28 0280 42.9 44.5 51.2 104.8 80.8 36.7 52.4 13.5 54.0 31.6 28.5 13.3 74.5
30 0300 44.5 46.1 56.5 108.0 81.7 36.7 52.4 13.5 54.0 32.5 29.4 13.3 81.6
32 0320 45.0 47.6 58.3 108.0 86.1 36.7 52.4 13.5 54.0 36.9 33.7 13.3 81.6
33 0330 49.2 50.8 61.5 111.1 83.6 36.7 52.4 13.5 54.0 34.4 31.2 13.3 84.8
35 0350 49.2 50.8 61.5 111.1 83.6 36.7 52.4 13.5 54.0 34.4 31.2 13.3 84.8
38 0380 54.8 56.3 68.1 123.8 90.1 37.8 54.0 15.1 55.6 39.3 36.1 13.3 91.4
40 0400 57.9 59.5 71.4 127.0 91.7 37.8 54.0 15.1 55.6 40.9 37.7 14.3 95.7
43 0430 61.1 63.0 74.1 133.4 92.1 37.8 54.0 15.1 55.6 41.3 38.1 14.3 98.4
45 0450 61.1 63.0 74.1 133.4 92.1 37.8 54.0 15.1 55.6 41.3 38.1 14.3 98.4
48 0480 64.3 66.7 74.1 133.4 92.1 37.8 54.0 15.1 55.6 41.3 38.1 14.3 98.4
50 0500 68.2 70.0 76.6 139.7 102.7 40.7 58.7 27.0 60.3 47.1 43.9 14.3 101.6
53 0530 71.4 73.0 85.3 148.8 102.7 40.7 58.7 15.1 60.3 47.1 43.9 17.4 113.5
55 0550 74.6 76.7 85.3 148.8 105.8 40.7 58.7 15.1 60.3 50.3 47.1 17.4 113.5
58 0580 74.6 76.2 88.5 165.1 105.8 40.7 58.7 15.1 60.3 50.3 47.1 17.4 116.0
60 0600 77.8 79.4 91.7 165.1 103.2 43.6 62.6 15.9 64.2 43.7 40.5 17.4 119.9
63 0630 82.6 85.7 98.8 171.5 109.9 43.6 65.1 15.9 66.7 48.0 44.8 17.4 127.0
65 0650 82.6 85.7 98.8 171.5 109.9 43.6 65.1 15.9 66.7 48.0 44.8 17.4 127.0
68 0680 88.9 92.1 103.2 171.5 116.0 41.2 63.5 15.9 65.1 55.7 52.5 17.4 131.3
70 0700 88.9 92.1 103.2 171.5 116.0 41.2 63.5 15.9 65.1 55.7 52.5 17.4 131.3
75 0750 100.0 101.6 113.5 196.9 120.7 45.4 65.1 17.4 66.7 58.8 55.6 20.6 145.3
80 0800 103.2 104.8 116.8 188.9 119.8 40.5 63.8 * 66.9 59.3 56.1 20.6 148.4
85 0850 109.5 111.1 123.2 206.4 126.2 40.5 65.1 * 68.3 64.3 61.1 20.6 154.8
90 0900 115.9 117.5 129.5 212.7 132.5 40.5 65.1 * 68.3 70.6 67.5 17.4 158.8
95 0950 119.1 121.4 132.1 222.3 127.8 40.5 65.1 * 68.3 65.9 62.7 17.4 172.0


100 1000 127.5 129.9 139.7 228.6 137.3 40.5 65.1 * 68.3 75.4 72.2 20.6 171.7
125 1250 165.1 167.5 184.4 304.8 162.7 44.4 77.2 * 80.5 88.5 88.4 20.6 254.0


*Not applicable. Refer to L23 for sizes over 75mm.


Seal Size/D1 D4 Min.
(inches) D3 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N Turn Diam.
1.375 1.937 2.875 3.023 5.375 3.290 1.446 2.062 0.625 2.125 1.353 1.228 0.562 4.062 3.268
1.750 2.406 3.500 3.925 6.500 3.626 1.487 2.125 0.656 2.187 1.626 1.501 0.687 5.093 3.885
1.875 2.530 3.625 3.734 6.500 3.626 1.316 1.954 0.485 2.017 1.797 1.672 0.687 5.093 **
2.125 2.812 3.875 4.250 7.156 4.042 1.570 2.282 0.749 2.407 1.885 1.760 0.687 5.687 4.264
2.500 3.250 4.750 4.875 8.000 4.325 1.697 2.407 0.656 2.532 2.043 1.918 0.687 6.062 5.139
2.625 3.625 4.625 4.740 8.000 4.566 1.617 2.329 0.578 2.454 2.362 2.237 0.687 6.062 ***
2.750 3.500 4.750 4.875 8.000 4.566 1.697 2.407 0.656 2.532 2.284 2.159 0.687 6.062 5.139


**Seal cartridge is OD registered on the turn diam. of 4.125". ***Seal cartridge is OD registered on the turn diam. of 5.125".


Type 5611Q Oversize  Bore D imensiona l  Data ( inches)


Type 5611Q D imensiona l  Data (mm)
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TYPE 5611/5611Q
Elastomer Bellows Seals


SEAL COMPONENTS MATERIALS


Description Standard Options


Face/Primary Ring Resin-Impregnated Carbon Sintered Silicon Carbide
Nickel Binder Tungsten Carbide


Seat/Mating Ring Sintered Silicon Carbide Nickel Binder Tungsten Carbide


Sleeve 316 Stainless Steel
Gland Plate
Collar
Retainer
Disc
Drive Band
Spring Holder


Bellows/O-Rings Fluoroelastomer Nitrile
Ethylene Propylene Neoprene


AflasTM


Gasket Glass-Filled PTFE —


Spring 316 Stainless Steel —


Quench Bushing (5611Q) Resin-Impregnated Carbon —


Aflas is a trademark of Asahi Glass Co. Ltd.


Materia ls  of  Construct ion
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TYPE 5611/5611Q
Elastomer Bellows Seals


North America
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


Europe, Middle East, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5085


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and
use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke
while handling products made from PTFE. Old and new PTFE products must not be incinerated.


©2001 John Crane   Print 1/01 www.johncrane.com ISO Certified S-5611/5611Q


John Crane


Latin America
São Paulo, Brazil


Tel: 55-11-3049-9900
Fax: 55-11-3849-8270








Product Description


The Type 2100 is a compact, unitised, single spring,
elastomer bellows mechanical seal


■ For centrifugal, rotary, and turbine pumps, compressors,
blenders, chillers, and other rotary equipment


■ For many water-based applications, such as wastewater
treatment, pulp and paper, food processing, marine, and
other general applications


Design Features
■ Unitised, easy-to-fit design


■ Bellows design is pressure supported and eliminates creases
or folds


■ Compact design fits DIN 24960, ISO 3069, and ANSI B73.1 M-
1991


■ Positive key drive via drive bands protects bellows 
from torsional strain


Performance Capabilities


Temperature: -40°C to 150°C/
-40°F to 300°F
depending on materials used


Pressure: up to 16 bar g/230 psig


Speed: up to 15 m/s/3000 fpm
(Depending on configuration and shaft size)


Industries
Served
Chemical Processing
Conveyor and


Industrial Equipment
Food Processing
Gas Compression
Industrial Blowers 


and Fans
Marine
Mixers and Agitators
Oil and Refinery
Paint and Ink
Pharmaceutical
Pipeline
Power Generation
Pulp and Paper
Water Systems
Wastewater


Treatment
Water Desalination


TYPE 2100
Elastomer Bellows Unitised Seal
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Type 2100 dimensions - metric
for inch dimensions see notes below


Shaft Size
size code


(mm) nimnim50.0 -/+
+/- 1.5 +/- 1.5


BS M


10.00 0100 10.00    17.00    21.00    22.00    20.00    15.00    15.00    27.50    5.00      5.50
      5.50


      1.50      na na aa
12.00 0120 12.00    19.00    23.00    24.00    22.00    17.00    15.00    26.50    6.00       1.50      6.80      aa a
14.00 0140 14.00    21.00    25.00    26.00    24.00    19.00    15.00    29.00    6.00       1.50      6.80      aa a
15.00 0150 15.00    22.00    26.00    27.00    25.00    20.00    15.00    29.00    6.00       1.50      6.80      aa a
16.00 0160 16.00    23.00    27.00    28.00    26.00    21.00    15.00    29.00    6.00       1.50      6.80      aa a
18.00 0180 18.00    27.00    33.00    34.00    32.00    25.00    20.00    31.50    6.00       2.00      7.00      aa a
20.00 0200 20.00    29.00    35.00    36.00    34.00    27.00    20.00    31.50    6.00       2.00      7.00      aa a
22.00 0220 22.00    31.00    37.00    38.00    36.00    29.00    20.00    31.50    6.00       2.00      7.00      aa a
24.00 0240 24.00    33.00    39.00    40.00    38.00    31.00    20.00    34.00    6.00       2.00      7.00      aa a
25.00 0250 25.00    34.00    40.00    41.00    39.00    32.00    20.00    34.00    6.00       2.00      7.00      aa a


28.00 0280 28.00    37.00    43.00    44.00    42.00    35.00    26.00    36.50    6.00       2.00      7.00      aa a
30.00 0300 30.00    39.00    45.00    46.00    44.00    37.00    26.00    35.50    7.00       2.00      8.00      aa a
32.00 0320 32.00    42.00    48.00    48.00    46.00    39.00    26.00    35.50    7.00       2.00      8.00      aa a
33.00 0330 33.00    42.00    48.00    49.00    47.00    40.00    26.00    35.50    7.00       2.00      8.00      aa a
35.00 0350 35.00    44.00    50.00    51.00    49.00    42.00    26.00    34.50    8.00       2.00      9.00      aa a
38.00 0380 38.00    49.00    56.00    58.00    54.00    46.00    30.00    37.00    8.00      8.00      2.00      9.00      aa a
40.00 0400 40.00    51.00    58.00    60.00    56.00    48.00    30.00    37.00    8.00      8.00      2.00      9.00      aa a
43.00 0430 43.00    54.00    61.00    63.00    59.00    51.00    30.00    37.00    8.00      8.00      2.00      9.00      aa a
45.00 0450 45.00    56.00    63.00    65.00    61.00    53.00    30.00    37.00    8.00      8.00      2.00      9.00      aa a
48.00 0480 48.00    59.00    66.00    68.00    64.00    56.00    30.00    35.00    10.00    8.00      2.00      11.00    aa a
50.00 0500 50.00    62.00    70.00    70.00    66.00    58.00    30.00    37.50    10.00    8.50      2.50      11.00    aa a
53.00 0530 53.00    65.00    73.00    73.00    69.00    61.00    30.00    37.50    10.00    8.50      2.50      11.00    aa a
55.00 0550 55.00    67.00    75.00    75.00    71.00    63.00    30.00    37.50    10.00    8.50      2.50      11.00    aa a
60.00 0600 60.00    72.00    80.00    85.00    80.00    70.00    33.00    40.50    12.00    8.50      2.50      12.70    aa a
63.00 0630 63.00    75.00    83.00    88.00    83.00    73.00    33.00    40.50    12.00    8.50      2.50      12.70    aa na


65.00 0650 65.00    77.00    85.00    90.00    85.00    75.00    33.00    40.50    12.00    8.50      2.50      12.70    aa a
70.00 0700 70.00    83.00    92.00    95.00    90.00    80.00    33.00    48.00    12.00    9.50      2.50      12.70    aa na


75.00 0750 75.00    88.00    97.00    104.00  99.00    87.00    40.00    48.00    12.00    9.50      2.50      12.70    aa na


*


*   for sizes over 75mm please use type 21 or contact John Crane


For inch sizes please see type 2106 for sizes up to & including 1.000" 
For inch sizes from 1.125" please see type 21 datasheet


Type 2100 with M mating ring alternative BS mating ring


Seat
available
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Basic Pressure Ratings


The Basic Pressure Rating is for a standard
seal, as shown in the typical arrangement,
when installed according to the criteria given
in this data sheet and generally accepted
industrial practices.


The Basic Pressure Rating assumes stable
operation at 3600 rpm in a clean, cool,
lubricating, non-volatile liquid with an
adequate flush rate. When used with the
Multiplier Factors, the Basic Pressure Rating
can be adjusted to provide a conservative
estimate of the dynamic pressure rating.


For process services outside this range, or a
more accurate assessment of the dynamic
pressure rating, contact John Crane for more
information.


Pressure (bar g)
25


20


15


10


5


0


Pressure (psig)


350


300


250


200


150


100


50


0
0 20 40 60 75 (mm)


0 2 31 (inches)


Seal Size


Standard Operation up to 15 m/s / 3000 fpm


Multiplier Factors


Example for Determining Pressure Rating
Limits:


Seal: 50.8mm/2" Diameter Type 2100


Product: Petrol/Gasoline


Face Materials: Carbon Graphite vs.
Aluminum Oxide Ceramic


Operating Temperature: 65˚C/150˚F


Operating Speed: 1800 rpm


Using the Basic Pressure Rating Limits graph,
the maximum pressure would be 16 bar g/230
psig.


From the Multiplier Factors chart, apply the
multiplier factors for the specific service
requirements to determine the maximum
operating pressure for the application:


16 bar g/230 psig x 1.00 x 0.60 x 1.00
= 9.6 bar g/138 psig


The maximum operating pressure for this
50.8mm/2" Type 2100 seal is 
9.6 bar g/138 psig.


* For water duties, the temperature for fluorocarbon should not exceed
135˚C/275˚F; for water/steam duties, the ethylene propylene limit is
150˚C/300˚F.


† See Multiplier Factors for Water and Aqueous 
Solutions Graph.


†† The ratio of sealed pressure to vapor pressure must be greater than 1.5,
otherwise consult John Crane. If the specific gravity is less than 0.60,
consult John Crane.


Petrol/Gasoline, Kerosene, or Better
Water and Aqueous Solutions†


Flashing Hydrocarbons††


Selection Considerations


Sealed Fluid
Lubricity


x 1.00
     *
x 0.60


Carbon vs. Tungsten Carbide or 
    Silicon Carbide


Silicon Carbide vs. Silicon Carbide


Carbon Graphite vs. Aluminum 
    Oxide Ceramic


Face/Primary Ring
& Seat/Mating Ring
Materials


x 1.00


x 0.75


x 0.60


Up to 80˚C/175˚F
From 80˚C to 120˚C/175˚F to 250˚F
From 120˚C to 150˚C/250˚F to 300˚F


Sealed Fluid
Temperature
(for carbon only)


x 1.00
x 0.90
x 0.80


Multiplier
Factor


TYPE 2100
Elastomer Bellows Unitised Seal







Multiplier Factors for Water and Aqueous Solutions


Example for Determining Pressure Rating Limits:


Seal: 75mm/3" Diameter Type 2100


Product: Water


Face Materials: Silicon Carbide vs. Silicon Carbide


Operating Temperature: 100˚C/212˚F


Operating Speed: 3600 rpm


Multiplier Factor
1.2


1.0


0.8


0.6


0.4


0.2


0
0 40 8020 60 100 120 140 160


104 17668 140 212 248 284 320


(˚C)


32 (˚F)


Temperature


Carbon vs. Ceramic


Silicon Carbide vs.
Silicon Carbide


Carbon vs.
Silicon Carbide


Using the Pressure Rating Limits graph, the maximum pressure would be 14 bar g/203 psig.


From the Multiplier Factors for Water and Aqueous Solutions chart, apply the multiplier factors for the specific service
requirements to determine the maximum operating pressure for the application:


14 bar g/203 psig x 0.60 = 8.4 bar g/122 psig


The maximum operating pressure for this 75mm/3" Type 2100 seal is 8.4 bar g/122 psig.


Materials of Construction


SEAL COMPONENTS MATERIALS
Description Standard Options


Face/Primary Ring Resin-Impregnated Carbon Graphite Antimony-Loaded Carbon Graphite
Sintered Silicon Carbide


Bellows Nitrile/Buna-N Fluorocarbon
Ethylene Propylene


Drive Bands and Spring 316 Stainless Steel –


TYPE 2100
Elastomer Bellows Unitised Seal


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without
prior notice. ISO 9001, ISO 14001, ISO/TS 16949 Certified. Details available on request.
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For your nearest John Crane facility, please contact one of the locations below.


Europe


Slough, UK


Tel: +44-1753-224000
Fax: +44-1753-224224


North America


Morton Grove


Tel: +1-847-967-2400
Fax: +1-847-967-3915


Latin America


São Paulo, Brazil


Tel: +55-11-3371-2500
Fax: +55-11-3371-2599


Middle East & Africa


Dubai, United Arab Emirates


Tel: +971-488-39510
Fax: +971-488-37766


Asia Pacific


Singapore


Tel: +65-6512-5200
Fax: +65-6512-5233








A – Seat/Mating Ring
B – Face/Primary Ring
C – Metal Bellows 


Seal Head
D – Sleeve
E – Gland


C


B


E
D


■ Temperature:
-30˚C to 205˚C/-20˚F to 400˚F


■ Pressure:
Up to 21 bar g/300 psig max.


■ Speed:
Up to 25 m/s/5000 fpm


■ End Play/Axial Float Allowance:
0.13mm/0.005"


■ Runout/Out of Squareness:
0.05mm/0.002"


Performance Capabi l i t ies


Design Features
■ Reversible Seal Head
■ ANSI B73.1M and DIN 24960 Pump-Compliant
■ Modular Design
■ Optimized Pressure Balanced Design


Product  Descript ion
The Universal Cartridge 5600 Series is a modular
cartridge seal family that includes interchangeable
elastomer bellows, metal bellows, and elastomer 
O-ring pusher seal designs. 
■ The Type 5615 and 5615Q single seal arrangements


incorporate a Sealol® edge welded metal bellows 
seal head.


■ A common seal head/mating ring set, utilized through-
out all versions, is reversible to allow rotating seat/
mating ring or rotating seal head operation, and is
interchangeable with O-ring seal heads.


■ An optional quench gland (5615Q) is available for use
on crystallizing services when outside injection is not 
available or product dilution is not permissible.


TYPE 5615/5615Q
Single Metal Bellows Seals


A







Seal Size/D1 D4 Min.
(inches) D2 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N Turn Diam.


1.375 1.750 2.875 3.023 5.375 2.062 1.446 2.062 0.625 2.125 0.250 0.125 0.562 4.062 3.268
1.750 2.170 3.500 3.925 6.500 2.156 1.487 2.125 0.656 2.187 0.250 0.125 0.687 5.093 3.885
1.875 2.312 3.625 3.734 6.500 2.156 1.316 1.954 0.485 2.017 0.327 0.202 0.687 5.093 **
2.125 2.562 3.875 4.250 7.156 2.375 1.570 2.282 0.749 2.407 0.219 0.094 0.687 5.687 4.264
2.500 3.062 4.750 4.875 8.000 2.484 1.697 2.407 0.656 2.532 0.204 0.079 0.687 6.062 5.139
2.625 3.312 4.625 4.740 8.000 2.500 1.617 2.329 0.578 2.454 0.296 0.171 0.687 6.062 ***
2.750 3.312 4.750 4.875 8.000 2.500 1.697 2.407 0.656 2.532 0.218 0.093 0.687 6.062 5.139


**Seal cartridge is OD registered on the turn diam. of 4.125". ***Seal cartridge is OD registered on the turn diam. of 5.125".
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Type 5615 Typica l  Arrangement/D imensiona l  Data


Seal Size/D1 D4 
(inches) D2 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N
1.000 1.375 1.445 1.889 4.000 1.989 1.353 1.954 0.531 2.000 0.160 0.035 0.525 2.805
1.125 1.500 * 2.015 4.125 2.062 1.446 2.062 0.531 2.125 0.125 * 0.525 2.933
1.250 1.625 * 2.294 4.250 2.062 1.446 2.062 0.531 2.125 0.125 * 0.525 3.213
1.375 1.750 * 2.421 4.375 2.062 1.446 2.062 0.531 2.125 0.125 * 0.525 3.338
1.500 1.937 2.007 2.680 4.875 2.156 1.487 2.125 0.593 2.187 0.156 0.031 0.525 3.599
1.625 2.062 2.132 2.812 5.000 2.156 1.487 2.125 0.593 2.187 0.156 0.031 0.562 3.766
1.750 2.170 2.240 2.918 5.250 2.156 1.487 2.125 0.593 2.187 0.156 0.031 0.562 3.875
1.875 2.312 2.382 2.918 5.250 2.156 1.487 2.125 0.593 2.187 0.156 0.031 0.562 3.875
2.000 2.437 2.507 3.015 5.500 2.375 1.601 2.312 1.063 2.375 0.187 0.062 0.562 4.000
2.125 2.562 2.632 3.360 5.859 2.375 1.601 2.312 0.593 2.375 0.187 0.062 0.687 4.469
2.250 2.687 2.757 3.485 6.500 2.375 1.601 2.312 0.593 2.375 0.187 0.062 0.687 4.566
2.375 2.812 2.882 3.610 6.500 2.484 1.717 2.466 0.625 2.528 0.143 0.018 0.687 4.719
2.500 3.062 * 3.891 6.750 2.484 1.717 2.563 0.625 2.625 0.125 * 0.687 5.000
2.625 3.312 * 4.062 6.750 2.500 1.625 2.500 0.625 2.562 0.125 * 0.687 5.170
2.750 3.312 * 4.062 6.750 2.500 1.625 2.500 0.625 2.562 0.125 * 0.687 5.170
2.875 3.375 * 4.186 7.000 2.500 1.725 2.500 0.625 2.562 0.125 * 0.687 5.312
3.000 3.625 * 4.469 7.750 2.500 1.787 2.562 0.685 2.625 0.125 * 0.812 5.720


*Not applicable. Completely outside mounted.


Type 5615 D imensiona l  Data ( inches)


Type 5615 Oversize  Bore D imensiona l  Data ( inches)


TYPE 5615/5615Q
Single Metal Bellows Seals
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NOTE:  For tangential tappings
only. Gland can be
rotated to fit both DIN
and ANSI pump types.
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Type 5615Q Typica l  Arrangement/D imensiona l  Data


Seal Size/D1 Seal Size D4 
(mm) Code D2 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N


24 0240 34.9 36.7 48.0 101.6 50.5 34.4 49.6 13.5 50.8 4.0 0.9 13.3 71.2
25 0250 34.9 36.7 48.0 101.6 50.5 34.4 49.6 13.5 50.8 4.0 0.9 13.3 71.2
28 0280 38.1 * 51.2 104.8 52.4 36.7 52.4 13.5 54.0 3.2 * 13.3 74.5
30 0300 40.0 * 56.5 108.0 52.4 36.7 52.4 13.5 54.0 3.2 * 13.3 79.9
32 0320 41.3 * 58.3 108.0 52.4 36.7 52.4 13.5 54.0 3.2 * 13.3 81.6
33 0330 44.5 * 61.5 111.1 52.4 36.7 52.4 13.5 54.0 3.2 * 13.3 84.8
35 0350 44.5 * 61.5 111.1 52.4 36.7 52.4 13.5 54.0 3.2 * 13.3 84.8
38 0380 49.2 51.0 68.1 123.8 54.8 37.8 54.0 15.1 55.5 4.0 0.8 13.3 91.4
40 0400 52.4 54.2 71.4 127.0 54.8 37.8 54.0 15.1 55.5 4.0 0.8 14.3 95.7
43 0430 55.1 56.9 74.1 133.4 54.8 37.8 54.0 15.1 55.5 4.0 0.8 14.3 98.4
45 0450 55.1 56.9 74.1 133.4 54.8 37.8 54.0 15.1 55.5 4.0 0.8 14.3 98.4
48 0480 58.7 60.5 74.1 133.4 54.8 37.8 54.0 15.1 55.5 4.0 0.8 14.3 98.4
50 0500 61.9 63.7 76.6 139.7 60.3 40.7 58.7 27.0 60.3 4.7 1.6 14.3 101.6
53 0530 65.1 66.9 85.3 148.8 60.3 40.7 58.7 15.1 60.3 4.7 1.6 17.4 113.5
55 0550 66.7 75.0 85.3 148.8 60.3 40.7 58.7 15.1 60.3 4.7 1.6 17.4 113.5
58 0580 68.2 70.0 88.5 165.1 60.3 40.7 58.7 15.1 60.3 4.7 1.6 17.4 116.0
60 0600 71.4 73.2 91.7 165.1 63.1 43.6 62.6 15.9 64.2 3.6 0.5 17.4 119.9
63 0630 77.8 * 98.8 171.5 63.1 43.6 65.1 15.9 66.7 3.2 * 17.4 127.0
65 0650 77.8 * 98.8 171.5 63.1 43.6 65.1 15.9 66.7 3.2 * 17.4 127.0
68 0680 84.1 * 103.2 171.5 63.5 41.3 63.5 15.9 65.1 3.2 * 17.4 131.3
70 0700 84.1 * 103.2 171.5 63.5 41.3 63.5 15.9 65.1 3.2 * 17.4 131.3
75 0750 92.1 * 113.5 196.9 63.5 45.4 65.1 17.4 66.7 3.2 * 20.6 145.3


*Not applicable. Completely outside mounted.


Type 5615 D imensiona l  Data (mm)


TYPE 5615/5615Q
Single Metal Bellows Seals


NOTE:  For tangential tappings
only. Gland can be
rotated to fit both DIN
and ANSI pump types.







Seal Size/D1 D4 Min.
(inches) D3 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N Turn Diam.
1.375 1.939 2.875 3.023 5.375 2.728 1.446 2.062 0.625 2.125 0.791 0.666 0.562 4.062 3.268
1.750 2.406 3.500 3.925 6.500 2.744 1.487 2.125 0.656 2.187 0.744 0.619 0.687 5.093 3.885
1.875 2.549 3.625 3.734 6.500 2.744 1.316 1.954 0.485 2.017 0.915 0.790 0.687 5.093 **
2.125 2.798 3.875 4.250 7.156 2.963 1.570 2.282 0.749 2.407 0.806 0.681 0.687 5.687 4.264
2.500 3.301 4.750 4.875 8.000 2.980 1.697 2.407 0.656 2.532 0.698 0.573 0.687 6.062 5.139
2.625 3.551 4.625 4.740 8.000 3.088 1.617 2.329 0.578 2.454 0.884 0.759 0.687 6.062 ***
2.750 3.551 4.750 4.875 8.000 3.088 1.697 2.407 0.656 2.532 0.806 0.681 0.687 6.062 5.139


**Seal cartridge is OD registered on the turn diam. of 4.125". ***Seal cartridge is OD registered on the turn diam. of 5.125".


Seal Size/D1 D4 
(inches) D3 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N


1.000 1.564 1.625 1.889 4.000 2.575 1.353 1.954 0.531 2.000 0.746 0.621 0.525 2.805
1.125 1.689 1.750 2.015 4.125 2.651 1.446 2.062 0.531 2.125 0.714 0.589 0.525 2.933
1.250 1.812 1.875 2.294 4.250 2.728 1.446 2.062 0.531 2.125 0.791 0.666 0.525 3.213
1.375 1.939 2.000 2.421 4.375 2.728 1.446 2.062 0.531 2.125 0.791 0.666 0.525 3.338
1.500 2.187 2.250 2.680 4.875 2.744 1.487 2.125 0.593 2.187 0.744 0.619 0.525 3.599
1.625 2.312 2.375 2.812 5.000 2.744 1.487 2.125 0.593 2.187 0.744 0.619 0.562 3.766
1.750 2.406 2.480 2.918 5.250 2.744 1.487 2.125 0.593 2.187 0.744 0.619 0.562 3.875
1.875 2.549 2.625 2.918 5.250 2.744 1.487 2.125 0.593 2.187 0.744 0.619 0.562 3.875
2.000 2.687 2.750 3.015 5.500 2.963 1.601 2.312 1.063 2.375 0.775 0.650 0.562 4.000
2.125 2.798 2.875 3.360 5.859 2.963 1.601 2.312 0.593 2.375 0.775 0.650 0.687 4.469
2.250 2.937 3.000 3.485 6.500 2.963 1.601 2.312 0.593 2.375 0.775 0.650 0.687 4.566
2.375 3.062 3.125 3.610 6.500 3.063 1.717 2.466 0.625 2.528 0.722 0.597 0.687 4.719
2.500 3.301 3.375 3.891 6.750 2.980 1.717 2.563 0.625 2.625 0.542 0.417 0.687 5.000
2.625 3.551 3.625 4.062 6.750 3.088 1.625 2.500 0.625 2.562 0.713 0.588 0.687 5.170
2.750 3.551 3.625 4.062 6.750 3.088 1.625 2.500 0.625 2.562 0.713 0.588 0.687 5.170
2.875 3.687 3.750 4.186 7.000 3.088 1.725 2.500 0.625 2.562 0.713 0.588 0.687 5.312
3.000 3.937 4.000 4.469 7.750 3.088 1.787 2.562 0.685 2.625 0.651 0.526 0.812 5.720


Type 5615Q D imensiona l  Data ( inches)


Type 5615Q Oversize  Bore D imensiona l  Data ( inches)


Seal Size/D1 Seal Size D4 
(mm) Code D3 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N


24 0240 39.7 41.3 48.0 101.6 65.4 34.4 49.6 13.5 50.8 18.9 15.8 13.3 71.2
25 0250 39.7 41.3 48.0 101.6 65.4 34.4 49.6 13.5 50.8 18.9 15.8 13.3 71.2
28 0280 42.9 44.5 51.2 104.8 67.3 36.7 52.4 13.5 54.0 18.1 15.0 13.3 74.5
30 0300 44.5 46.1 56.5 108.0 65.1 36.7 52.4 13.5 54.0 15.9 12.7 13.3 79.9
32 0320 46.0 47.6 58.3 108.0 69.3 36.7 52.4 13.5 54.0 20.1 16.9 13.3 81.6
33 0330 49.3 50.8 61.5 111.1 69.3 36.7 52.4 13.5 54.0 20.1 16.9 13.3 84.8
35 0350 49.3 50.8 61.5 111.1 69.3 36.7 52.4 13.5 54.0 20.1 16.9 13.3 84.8
38 0380 55.5 57.2 68.1 123.8 69.7 37.8 54.0 15.1 55.5 18.9 15.7 13.3 91.4
40 0400 58.7 60.3 71.4 127.0 69.7 37.8 54.0 15.1 55.5 18.9 15.7 14.3 95.7
43 0430 61.1 63.0 74.1 133.4 69.7 37.8 54.0 15.1 55.5 18.9 15.7 14.3 98.4
45 0450 61.1 63.0 74.1 133.4 69.7 37.8 54.0 15.1 55.5 18.9 15.7 14.3 98.4
48 0480 65.1 66.7 74.1 133.4 69.7 37.8 54.0 15.1 55.5 18.9 15.7 14.3 98.4
50 0500 68.3 70.0 76.6 139.7 75.3 40.7 58.7 27.0 60.3 19.7 16.5 14.3 101.6
53 0530 71.4 73.0 85.3 148.8 75.3 40.7 58.7 15.1 60.3 19.7 16.5 17.4 113.5
55 0550 72.9 75.0 85.3 148.8 75.3 40.7 58.7 15.1 60.3 19.7 16.5 17.4 113.5
58 0580 74.6 76.2 88.5 165.1 75.3 40.7 58.7 15.1 60.3 19.7 16.5 17.4 116.0
60 0600 77.8 79.4 91.7 165.1 77.8 43.6 62.6 15.9 64.2 18.3 15.2 17.4 119.9
63 0630 84.1 85.7 98.8 171.5 75.7 43.6 65.1 15.9 66.7 13.8 10.6 17.4 127.0
65 0650 84.1 85.7 98.8 171.5 75.7 43.6 65.1 15.9 66.7 13.8 10.6 17.4 127.0
68 0680 90.5 92.1 103.2 171.5 78.4 41.3 63.5 15.9 65.1 18.1 14.9 17.4 131.3
70 0700 90.5 92.1 103.2 171.5 78.4 41.3 63.5 15.9 65.1 18.1 14.9 17.4 131.3
75 0750 100.0 101.6 113.5 196.9 78.4 45.4 65.1 17.4 66.7 16.5 13.4 20.6 145.3


Type 5615Q D imensiona l  Data (mm)


TYPE 5615/5615Q
Single Metal Bellows Seals







TYPE 5615/5615Q
Single Metal Bellows Seals


Pressure Rat ing L imits


Mult ip l ier  Factors
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Carbon vs. Silicon Carbide and
Silicon Carbide vs. Silicon Carbide
Speeds up to 3600 rpm


Seal Size


1. Where Carbon face is used,
temperature limit is 200˚C/393˚F.


2. For Silicon Carbide vs. Tungsten
Carbide temperature limits, consult
John Crane Engineering.


Example for Determining Pressure Rating Limits:
Seal: 50.8mm/2" Diameter Type 5615
Product: Aqueous Solution
Face Materials: Silicon Carbide vs. Silicon Carbide
Operating Temperature: 90°C/194°F


Using the Pressure Rating Limits graph, the
maximum pressure would be 21 bar g/300 psig.


From the Multiplier Factors chart, apply the multipliers
for the specific service requirements to determine the
maximum operating pressure for the application:


21 bar g/300 psig x 0.75 x 0.90 = 14 bar g/203 psig


The maximum operating pressure for this 50.8mm/2"
Type 5615 is 14 bar g/203 psig.


Multiplier
Selection Considerations Factor


Sealed Fluid Petrol/Gasoline, Kerosene, or Better x  1.00
Lubricity Water and Aqueous Solutions x  0.75


Light Hydrocarbons - x  0.60
(Specific Gravity ≤0.65), etc.


Sealed Fluid Up to 80°C/175°F x  1.00
Temperature Above 80°C to 120°C/175°F to 250°F x 0.90


Above 120°C to 180°C/250°F to 355°F x  0.80
Above 180°C/350°F x  0.65







TYPE 5615/5615Q
Single Metal Bellows Seals


Appl icat ion Cr i ter ia


The Type 5615 and 5615Q Cartridge seals may be customized for specific installations after review and evaluation
by John Crane Engineering. The following data is needed to evaluate the proposed service:


Materia ls  of  Construct ion 


SEAL COMPONENTS MATERIALS


Description Standard Options


Face/Primary Ring Resin-Impregnated Carbon Silicon Carbide
Nickel Binder Tungsten Carbide


Seat/Mating Ring Silicon Carbide Nickel Binder Tungsten Carbide


Sleeve 316 Stainless Steel Alloy 20CB3 SS 
Gland Alloy C-276 (UNS N10276)
Collar
Gland Adapter
Sleeve Adapter


Bellows Alloy 20CB3 SS Alloy C-276 (UNS N10276)


O-Ring Fluoroelastomer Perfluoroelastomer
Ethylene Propylene Buna-N


Gasket Glass-Filled PTFE —


Quench Bushing Resin-Impregnated Carbon —
(5615Q)


North and Latin Americas
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


Europe, Middle East, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5035


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. In
the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling
products made from PTFE. Old and new PTFE products must not be incinerated.


©1999 John Crane   Print 5/99 www.johncrane.com ISO Certified S-5615/5615Q


John Crane


■ Make and Model of Equipment
■ Shaft or Sleeve OD
■ Direction of Shaft Rotation Viewed 


from Drive End
■ Seal Cavity Dimensions
■ Speed


■ Process Fluid
• Specific Gravity
• Box Pressure
• Vapor Pressure
• Temperature
• Viscosity


■ Quench Fluid (if applicable)








TYPE 3740
Wet Running Cartridge Split Seal
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� Temperatures: Up to 121°C / 250°F
� Pressures: Up to 31.0 bar g / 450 psig excursion


20.7 bar g / 300 psig continuously
� Speeds: Up to 17.8 m/s / 3500 fpm
� Runout: Up to 1.52mm / 0.060" TIR


Performance Capabi l i t iesProduct Descript ion
The Type 3740 is a family of split seals using the latest
modular split seal technology from John Crane that also
combines the unique design requirements for wet-running
and dry-running services onto one common seal platform.
� The Type 3740 wet-running split seal incorporates the best
features for fast and easy seal installation, while providing
reliable seal performance in demanding pump and other
rotating equipment fluid services.


� The Type 3740D dry-running split seal is designed for the
large shaft run-out and harsh operating conditions com-
monly associated with top-entry vessel mixing services
and other dry-running applications.


Typica l Appl icat ions
� Agitators / Mixers
� Centrifugal Pumps
� Positive Displacement
Pumps


� Split Case Pumps


� Chemicals
� Light Slurries
� Marine
� Paper Stock
� Water / Wastewater


A – Mating Ring


B – Mating Ring
Adapter Assy.


C – Sealing Element
Gasket


D – Sealing Element
Strip


E – Sealing Element
O-Ring


F – Set Screw


G – Primary Ring


H – Retaining Ring


I – Spring Adapter
Assy. Set


J – O-Ring (Split)


K – Gland Plate Assy.


L – Gland Plate
Gasket


M– Captive Socket
Head Cap Crews


C
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I


H


L


G


J


D


A


E


J


B


Design Features
� Factory-preassembled rotor assembly for fast, easy yet
precise rotating face installation.


� Separate stationary seal face for visual assurance the
halves are correctly aligned.


� Factory-preassembled gland plate assembly for easy,
single-step installation.


� Balanced primary ring design for increased pressure
capability.


� Premium seal face materials for optimal performance.
� Captive socket head cap screws to eliminate lost or
dropped screws.


� Same-side screws on all hardware for easy access and
faster installation.


� Dovetail O-ring grooves to contain all O-rings without
requiring adhesives.


� Fast and easy field repair kits that do not require any
special tools, adhesives or procedures.


� Two connections in the gland to provide easy access for
flush piping.
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Type 3740 Dimensiona l Data ( inches)


Type 3740 Typica l Arrangement/D imensiona l Data


TYPE 3740
Wet Running Cartridge Split Seal


3
7


4
0


SEAL SIZE B C L
SIZE CODE A MIN. MAX. MIN. D E F G H J K MIN. M N
1.375 0349 1.375 2.000 2.375 2.625 5.250 2.070 1.980 1.500 1.250 0.375 0.475 2.130 2.813 0.562
1.500 0381 1.500 2.125 2.500 2.750 5.250 2.070 1.980 1.500 1.250 0.375 0.475 2.130 3.063 0.562
1.625 0412 1.625 2.250 2.625 2.875 5.500 2.070 1.980 1.500 1.250 0.375 0.475 2.130 3.188 0.562
1.750 0444 1.750 2.375 2.750 3.000 5.500 2.070 1.980 1.500 1.250 0.375 0.475 2.130 3.313 0.562
1.875 0476 1.875 2.500 2.875 3.125 5.500 2.070 1.980 1.500 1.250 0.375 0.475 2.130 3.313 0.562
2.000 0508 2.000 2.625 3.000 3.250 5.750 2.070 1.980 1.500 1.250 0.375 0.475 2.130 3.563 0.562
2.125 0539 2.125 2.750 3.125 3.375 6.250 2.070 1.980 1.500 1.250 0.375 0.475 2.130 3.937 0.688
2.250 0571 2.250 3.000 3.375 3.625 6.250 2.070 1.980 1.500 1.250 0.375 0.475 2.130 3.937 0.688
2.375 0603 2.375 3.000 3.500 3.750 6.250 2.070 1.980 1.500 1.250 0.375 0.475 2.130 3.937 0.688
2.500 0635 2.500 3.250 3.750 4.000 6.750 2.290 2.185 1.625 1.375 0.365 0.545 2.350 4.250 0.688
2.625 0666 2.625 3.500 3.905 4.155 7.000 2.290 2.185 1.625 1.375 0.365 0.545 2.350 4.500 0.688
2.750 0698 2.750 3.500 3.905 4.155 7.000 2.290 2.185 1.625 1.375 0.365 0.545 2.350 4.500 0.688
2.875 0730 2.875 3.750 4.188 4.438 7.500 2.290 2.185 1.625 1.375 0.365 0.545 2.350 4.750 0.688
3.000 0762 3.000 3.750 4.375 4.625 7.500 2.290 2.185 1.625 1.375 0.365 0.545 2.350 4.750 0.688
3.125 0793 3.125 3.875 4.313 4.563 7.750 2.290 2.185 1.625 1.375 0.365 0.545 2.350 4.875 0.688
3.250 0825 3.250 4.000 4.500 4.750 7.750 2.290 2.185 1.625 1.375 0.365 0.545 2.350 5.000 0.688
3.375 0857 3.375 4.250 4.750 5.000 8.000 2.290 2.185 1.625 1.375 0.365 0.545 2.350 5.250 0.812
3.500 0889 3.500 4.250 4.750 5.000 8.000 2.290 2.185 1.625 1.375 0.365 0.545 2.350 5.250 0.812
3.625 0920 3.625 4.500 5.188 5.438 9.000 2.750 2.625 1.850 1.530 0.485 0.640 2.840 5.938 0.812
3.750 0952 3.750 4.500 5.188 5.438 9.000 2.750 2.625 1.850 1.530 0.485 0.640 2.840 5.938 0.812
3.875 0984 3.875 4.750 5.438 5.688 9.000 2.750 2.625 1.850 1.530 0.485 0.640 2.840 5.938 0.812
4.000 1016 4.000 4.750 5.438 5.688 9.000 2.750 2.625 1.850 1.530 0.485 0.640 2.840 5.938 0.812
4.125 1047 4.125 5.000 5.688 5.938 9.500 2.750 2.625 1.850 1.530 0.485 0.640 2.840 6.438 0.812
4.250 1079 4.250 5.000 5.688 5.938 9.500 2.750 2.625 1.850 1.530 0.485 0.640 2.840 6.438 0.812
4.375 1111 4.375 5.250 5.938 6.188 9.500 2.750 2.625 1.850 1.530 0.485 0.640 2.840 6.438 0.812
4.500 1143 4.500 5.250 5.938 6.188 9.500 2.750 2.625 1.850 1.530 0.485 0.640 2.840 6.438 0.812
4.750 1206 4.750 5.500 6.188 6.438 10.000 2.750 2.625 1.850 1.530 0.485 0.640 2.840 6.938 0.812
5.000 1270 5.000 5.750 6.438 6.688 10.000 2.750 2.625 1.850 1.530 0.485 0.640 2.840 6.938 0.812
5.125 1301 5.125 6.000 6.813 7.063 11.500 2.750 2.625 1.850 1.530 0.485 0.640 2.840 8.062 0.938
5.250 1333 5.250 6.000 6.813 7.063 11.500 2.750 2.625 1.850 1.530 0.485 0.640 2.840 8.062 0.938
5.375 1365 5.375 6.250 6.938 7.188 11.500 2.750 2.625 1.850 1.530 0.485 0.640 2.840 8.062 0.938
5.500 1397 5.500 6.250 6.938 7.188 11.500 2.750 2.625 1.850 1.530 0.485 0.640 2.840 8.062 0.938
5.750 1460 5.750 6.500 7.188 7.438 11.500 2.750 2.625 1.850 1.530 0.485 0.640 2.840 8.062 0.938
5.875 1492 5.875 6.750 7.438 7.688 11.500 2.750 2.625 1.850 1.530 0.485 0.640 2.840 8.062 0.938
6.000 1524 6.000 6.750 7.438 7.688 11.500 2.750 2.625 1.850 1.530 0.485 0.640 2.840 8.062 0.938







Basic Pressure Rat ings


TYPE 3740
Wet Running Cartridge Split Seal


The Basic Pressure Rating assumes stable operation at the rated speed in a clean, cool, lubricating, nonvolatile liquid, with an adequate
flush rate. When used with the Multiplier Factors, the Basic Pressure Rating can be adjusted to provide a conservative estimate of the
dynamic pressure rating. For process services outside this range or a more precise assessment of the dynamic pressure rating, contact
John Crane for more information.


Pressure (psig) Pressure (bar g)


Seal Size


0 1 2 3 4 5 6


0


(inches)


(mm)25 50 75 100 125 150


300


200


100


0


21


14


7


0


Carbon vs. Silicon Carbide
Silicon Carbide vs. Silicon Carbide
(1800 rpm)


Carbon vs. Silicon Carbide
Silicon Carbide vs. Silicon Carbide
(3600 rpm)
Note: Stops at 75mm/3" as speed


exceeds 17.8 m/s/3500 fpm


Mult ip l ier Factors
Example for Determining Pressure Rating Limits
Seal: 50mm/2" diameter Type 3740
Product: Water
Face Material: Carbon vs. Silicon Carbide
Temperature: 85°C/185°F
Speed: 1800 rpm


Selection Considerations
Multiplier
Factor


Sealed Fluid Below 80°C/175°F x 1.00
Temperature From 80°C to 125°C/175°F to 250°F x 0.90


Using the Basic Pressure Rating chart, the maximum pressure would be
20.7 bar g/300 psig.


From the Multiplier Factors chart, apply the multipliers for the specific
service requirements to determine the maximum operating pressure for
the application.


20.7 bar g/300 psig x 0.90 = 18.6 bar g/270 psig.


Modular Spl i t Seal Technology
The Type 3740 Cartridge Split Seal is the latest in split seal design technology that makes installation as fast and as easy as possible, yet
ensures the important step of proper seal face halves alignment is done correctly for optimal performance. The Type 3740 seal is comprised
of pre-assembled modules that combine multiple individual parts into three components:
� Rotor assembly – rotating mating ring seal face and hardware
� Primary ring assembly – stationary primary ring seal face and retaining ring clip
� Gland plate assembly – all stationary hardware


The Basic Pressure Rating is for a
standard Type 3740 seal, as shown
in the typical arrangement, when
installed according to the criteria
given in this data sheet and generally
accepted industrial practices.


Contact John Crane Engineering for
pressure excursion operation above the
curve and up to 31.0 bar g / 450 psig.


Rotor Assembly Primary Ring Assembly Gland Plate Assembly







TYPE 3740
Wet Running Cartridge Split Seal


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without
prior notice. It is dangerous to smoke while handling products made from PTFE. Old and new PTFE products must not be incinerated. ISO 9001 and ISO
14001 Certified, details available on request.
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For your nearest John Crane facility, please contact one of the locations below.


North America
Morton Grove, IL, USA


1-800-SEALING
Tel: 1-847-967-2400
Fax: 1-847-967-3915


Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East & Africa
Dubai, United Arab Emirates


Tel: 97-1481-27800
Fax: 97-1488-62830


Asia Pacific
Singapore


Tel: 65-6512-5200
Fax: 65-6512-5233


Materia ls of Construct ion


Inconel and Monel are registered trademarks of Special Metals Corporation.


SEAL COMPONENTS MATERIALS


Description Standard Options


Primary Ring Carbon Silicon Carbide


Mating Ring Silicon Carbide —


Gland Plate Assembly 316 Stainless Steel Alloy 20
Mating Ring Adapter Assembly Monel®


Spring Adapter Assembly Set Titanium
Inconel® 625


Retaining Ring Alloy X-750 —


Springs Alloy C-276 —


Elastomers Ethylene Propylene —
Fluoroelastomer


For Type 3740 Installation Instructions see I-3740.
For Type 3740 Repair Kit Instructions see I-3740RK.








A – Face/Primary Ring


B – Seat/Mating Ring


C – Secondary O-Ring


D – Nonclogging Wave
Spring


E – Sleeve


F – Gland


E


D


F


B


! Temperature:
-30°C to 205°C/-20°F to 400°F


! Pressure:
Up to 75mm/3.000": 21 bar g/300 psig
75mm/3.000" and Over: 13 bar g/200 psig max.


! Speed:
Up to 25 m/s /5000 fpm


! End Play/Axial Float Allowance:
0.13mm/0.005"


! Runout/Out of Squareness:
0.05mm/0.002"


Sealol is a registered trademark of John Crane.


Performance Capabi l i t ies


Design Features
! Reversible Seal Head.
! Nonclogging Wave Spring Outside the Product.
! Fits ANSI B73.1M and ISO 3069 Seal Chambers.
! Optimized Primary Ring Design for Greater Reliability.
! Setscrewless Outboard Seal Drive.
! Tangential Inlet and Outlet Pipe Connections below


75mm/3.000".
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2
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0
P
R


Product  Descript ion
The Universal Cartridge 5600 Series is a modular
cartridge seal family that includes interchangeable
elastomer bellows, Sealol® metal bellows, and
elastomer o-ring pusher seal designs.  
! Dual seal arrangements incorporate an elastomer o-ring


as the dynamic secondary sealing member.  
! Primary and mating ring reverse balance designs allow


for ID or OD pressurization, which permits the dual seal
to operate as a tandem or double.


! OD pressurization of the outboard seal avoids subjecting
components to high tensile stresses and achieves
improved cooling. On vertical installations, it allows
venting of entrapped air.


TYPE 5620/5620PR
Dual O-Ring Seals


A


C







Type 5620 Typica l  Arrangement/D imensiona l  Data


M
SLOT
WIDTH
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Type 5620PR Typica l  Arrangement/D imensiona l  Data


TYPE 5620/5620PR
Dual O-Ring Seals


L39L91 MIN. BOX DEPTH
L92


L90 MIN. TO NEAREST OBSTRUCTION


D3


L56
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D1 
+0.00mm/0.00"


- 0.051mm/0.002"
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NOTE: Diagrams shown are for clockwise rotation. 
For counter-clockwise shaft rotation, consult John Crane Engineering.


NOTE:  
Direction of view is from the driver
end of pump.  Gland can be rotated
to fit both ISO and ANSI pump type.


#4
PLUG/


OUTLET


DRAIN (PLUGGED)


#1 OUTLET/VENT


INLET
Clockwise
Rotation


PIPING
Self Venting    #1 Outlet


#2 Plugged


Optional         #1 Vent
Tangential      #4 Outlet 
Outlet







Seal Size/D1 D4 
(inches) D3 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N
1.375 1.939 2.875 3.023 5.375 3.851 1.446 2.062 0.625 2.125 1.914 1.789 0.562 4.062
1.750 2.406 3.500 3.925 6.500 3.995 1.487 2.125 0.656 2.187 1.995 1.870 0.687 5.093
1.875 2.549 3.625 3.734 6.500 3.995 1.487 2.125 0.656 2.187 1.995 1.870 0.687 5.093
2.125 2.798 3.875 4.250 7.156 4.355 1.570 2.282 0.749 2.407 2.198 2.073 0.687 5.687
2.500 3.301 4.750 4.875 8.000 4.545 1.697 2.407 0.656 2.532 2.263 2.138 0.687 6.062
2.625 3.551 4.625 4.740 8.000 4.594 1.788 2.500 0.749 2.562 2.219 2.094 0.687 6.062
2.750 3.551 4.750 4.875 8.000 4.594 1.697 2.407 0.656 2.532 2.312 2.187 0.687 6.062


Seal Size/D1 D4 
(inches) D3 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N
1.000 1.564 1.625 1.889 4.000 3.705 1.353 1.954 0.531 2.000 1.876 1.751 0.525 2.805
1.125 1.689 1.750 2.015 4.125 3.851 1.446 2.062 0.531 2.125 1.914 1.789 0.525 2.933
1.250 1.812 1.875 2.294 4.250 3.851 1.446 2.062 0.531 2.125 1.914 1.789 0.525 3.213
1.375 1.939 2.000 2.421 4.375 3.851 1.446 2.062 0.531 2.125 1.914 1.789 0.525 3.338
1.500 2.187 2.250 2.680 4.875 3.995 1.487 2.125 0.593 2.187 1.995 1.870 0.525 3.599
1.625 2.312 2.375 2.812 5.000 3.995 1.487 2.125 0.593 2.187 1.995 1.870 0.562 3.766
1.750 2.406 2.480 2.918 5.250 3.995 1.487 2.125 0.593 2.187 1.995 1.870 0.562 3.875
1.875 2.549 2.625 2.918 5.250 3.995 1.487 2.125 0.593 2.187 1.995 1.870 0.562 3.875
2.000 2.673 2.750 3.015 5.500 4.355 1.601 2.312 1.063 2.375 2.167 2.042 0.562 4.000
2.125 2.798 2.875 3.360 5.859 4.355 1.601 2.312 0.593 2.375 2.167 2.042 0.687 4.469
2.250 2.923 3.000 3.485 6.500 4.355 1.601 2.312 0.593 2.375 2.167 2.042 0.687 4.566
2.375 3.048 3.125 3.610 6.500 4.545 1.717 2.466 0.625 2.528 2.204 2.079 0.687 4.719
2.500 3.301 3.375 3.891 6.750 4.545 1.717 2.563 0.625 2.625 2.107 1.982 0.687 5.000
2.625 3.551 3.625 4.062 6.750 4.594 1.625 2.500 0.625 2.562 2.219 2.094 0.687 5.170
2.750 3.551 3.625 4.062 6.750 4.594 1.625 2.500 0.625 2.562 2.219 2.094 0.687 5.170
2.875 3.614 3.750 4.186 7.000 4.594 1.725 2.500 0.625 2.562 2.219 2.094 0.687 5.312
3.000 3.864 4.000 4.469 7.750 4.594 1.787 2.562 0.685 2.625 2.157 2.032 0.812 5.720
3.125 4.022 4.125 4.600 7.875 4.687 1.593 2.562 * 2.687 2.250 2.125 0.812 5.845
3.250 4.022 4.134 4.600 7.437 4.687 1.593 2.510 * 2.635 2.302 2.177 0.812 5.845
3.375 4.246 4.375 4.850 8.125 4.687 1.593 2.562 * 2.687 2.250 2.125 0.812 6.095
3.500 4.371 4.500 4.975 8.250 4.687 1.593 2.562 * 2.687 2.250 2.125 0.812 6.220
3.625 4.500 4.625 5.100 8.375 4.687 1.593 2.562 * 2.687 2.250 2.125 0.687 6.250
3.750 4.625 4.724 5.199 8.750 4.687 1.593 2.562 * 2.687 2.250 2.125 0.687 6.770
3.875 4.750 4.875 5.375 8.750 4.687 1.593 2.562 * 2.687 2.250 2.125 0.812 6.636
4.000 4.875 5.000 5.500 9.000 4.687 1.593 2.562 * 2.687 2.250 2.125 0.812 6.761
4.125 5.000 5.125 5.625 9.000 4.687 1.593 2.562 * 2.687 2.250 2.125 0.812 6.886
4.250 5.125 5.250 5.750 9.250 4.687 1.593 2.562 * 2.687 2.250 2.125 0.812 7.011
4.500 5.375 5.500 6.000 9.500 4.687 1.593 2.562 * 2.687 2.250 2.125 0.812 7.261
4.750 5.625 5.750 6.313 10.375 4.687 1.593 2.562 * 2.687 2.250 2.125 0.812 7.574
5.000 6.125 6.760 7.260 12.000 5.515 1.749 3.043 * 3.168 2.598 2.473 0.812 10.000
5.250 6.375 7.010 7.510 12.250 5.515 1.749 3.043 * 3.168 2.598 2.473 0.812 10.250
5.500 6.625 7.500 8.000 12.687 5.515 1.749 3.043 * 3.168 2.598 2.473 0.937 10.500


*Not applicable. Refer to L23 for sizes over 3.00".


Type 5620/5620PR D imensiona l  Data ( inches)


Type 5620/5620PR Oversize  Bore D imensiona l  Data ( inches)


TYPE 5620/5620PR
Dual O-Ring Seals







Seal Size/D1 Seal Size D4 
(mm) Code D3 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N


24 0240 39.7 41.3 48.0 101.6 94.1 34.4 49.6 13.5 50.8 47.7 44.5 13.3 71.2
25 0250 39.7 41.3 48.0 101.6 94.1 34.4 49.6 13.5 50.8 47.7 44.5 13.3 71.2
28 0280 42.9 44.5 51.2 104.8 97.8 36.7 52.4 13.5 54.0 48.6 45.4 13.3 74.5
30 0300 44.5 46.1 56.5 108.0 97.8 36.7 52.4 13.5 54.0 48.6 45.4 13.3 79.9
32 0320 46.0 47.6 58.3 108.0 97.8 36.7 52.4 13.5 54.0 48.6 45.4 13.3 81.6
33 0330 49.3 50.8 61.5 111.1 97.8 36.7 52.4 13.5 54.0 48.6 45.4 13.3 84.8
35 0350 49.3 50.8 61.5 111.1 97.8 36.7 52.4 13.5 54.0 48.6 45.4 13.3 84.8
38 0380 55.5 57.2 68.1 123.8 101.5 37.8 54.0 15.1 55.5 50.7 47.5 13.3 91.4
40 0400 58.7 60.3 71.4 127.0 101.5 37.8 54.0 15.1 55.5 50.7 47.5 14.3 95.7
43 0430 61.1 63.0 74.1 133.4 101.5 37.8 54.0 15.1 55.5 50.7 47.5 14.3 98.4
45 0450 61.1 63.0 74.1 133.4 101.5 37.8 54.0 15.1 55.5 50.7 47.5 14.3 98.4
48 0480 64.7 66.7 74.1 133.4 101.5 37.8 54.0 15.1 55.5 50.7 47.5 14.3 98.4
50 0500 67.9 70.0 76.6 139.7 110.6 40.7 58.7 27.0 60.3 55.0 51.9 14.3 101.6
53 0530 71.1 73.0 85.3 148.8 110.6 40.7 58.7 15.1 60.3 55.0 51.9 17.4 113.5
55 0550 72.9 75.0 85.3 148.8 110.6 40.7 58.7 15.1 60.3 55.0 51.9 17.4 113.5
58 0580 74.2 76.2 88.5 165.1 110.6 40.7 58.7 15.1 60.3 55.0 51.9 17.4 116.0
60 0600 77.4 79.4 91.7 165.1 115.4 43.6 62.6 15.9 64.2 56.0 52.8 17.4 119.9
63 0630 83.8 85.7 98.8 171.5 115.4 43.6 65.1 15.9 66.7 53.5 50.3 17.4 127.0
65 0650 83.8 85.7 98.8 171.5 115.4 43.6 65.1 15.9 66.7 53.5 50.3 17.4 127.0
68 0680 90.2 92.1 103.2 171.5 116.7 41.3 63.5 15.9 65.1 56.4 53.2 17.4 131.3
70 0700 90.2 92.1 103.2 171.5 116.7 41.3 63.5 15.9 65.1 56.4 53.2 17.4 131.3
75 0750 98.1 101.6 113.5 196.9 116.7 45.4 65.1 17.4 66.7 54.8 51.6 20.6 145.3
80 0800 102.2 105.0 116.8 188.9 119.0 40.5 63.8 * 66.9 58.5 55.3 20.6 148.5
85 0850 107.9 111.1 123.2 206.4 119.0 40.5 65.1 * 68.3 57.2 54.0 20.6 154.8
90 0900 114.3 117.5 129.5 212.7 119.0 40.5 65.1 * 68.3 57.2 54.0 17.5 158.6
95 0950 117.5 120.0 132.1 222.3 119.0 40.5 65.1 * 68.3 57.2 54.0 17.5 172.0
100 1000 123.8 127.0 139.7 228.6 119.0 40.5 65.1 * 68.3 57.2 54.0 20.6 171.7
105 1050 127.0 130.2 142.9 228.6 119.0 40.5 65.1 * 68.3 57.2 54.0 20.6 174.9
110 1100 136.5 139.7 152.4 241.3 119.0 40.5 65.1 * 68.3 57.2 54.0 20.6 184.4
115 1150 136.5 139.7 152.4 241.3 119.0 40.5 65.1 * 68.3 57.2 54.0 20.6 184.4
120 1200 142.9 146.1 160.4 263.5 119.0 40.5 65.1 * 68.3 57.2 54.0 20.6 192.4
125 1250 155.6 171.7 184.4 304.8 140.1 44.4 77.3 * 80.5 66.0 62.8 20.6 254.0
130 1300 161.9 178.1 190.8 311.2 140.1 44.4 77.3 * 80.5 66.0 62.8 20.6 260.4
135 1350 168.3 190.5 203.2 322.3 140.1 44.4 77.3 * 80.5 66.0 62.8 20.8 266.7
140 1400 168.3 190.5 203.2 322.3 140.1 44.4 77.3 * 80.5 66.0 62.8 20.8 266.7


*Not applicable. Refer to L23 for sizes over 75mm.


Type 5620/5620PR D imensiona l  Data (mm)
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Double Type 5620*


Barrier Fluid Inboard Seal
Pressure** Internal Pressure Rating***


21 bar g/ 2-4 bar g/20-50 psig (Norm.)
300 psig 21 bar g/300 psig (Max.)


Maximum Pressure L imits


TYPE 5620/5620PR
Dual O-Ring Seals


*Barrier fluid pressure relative to seal chamber pressure (API Plan 52 or 53) determines usage of the cartridge. 
As a tandem, the buffer pressure is lower than process pressure; or as a double, the barrier pressure is higher
than process fluid pressure to be sealed.


**John Crane Engineering recommends barrier fluids having a viscosity less than 14cSt/65 SSU and fluid lubricity
that is equal to or better than water at 38˚C/100˚F.


***Inboard seal (Process side) internal pressure rating is defined as the Barrier Fluid Pressure minus 
the Seal Chamber Throat Pressure.


Tandem Type 5620*


Process Pressure


Up to 75mm/3.000": 21 bar g/300 psig
Over 75mm/3.000": 13 bar g/200 psig


Basic  Pressure Rat ing 


Mult ip l ier  Factors


Example for Determining Pressure Rating Limits:


Seal: 50.8mm/2" Diameter Type 5620
Operating Mode: Pressurized Dual
Barrier Fluid: Aqueous Solution
Face Materials: Silicon Carbide vs. Silicon Carbide 
Operating Temperature: 90°C/194°F
Operating Speed: 2950 rpm


Using the Pressure Rating Limits graph, the 
maximum pressure would be 18.5 bar g/268 psig.


From the Multiplier Factors chart, apply the multi-
plier factors for the specific service requirements:


18.5 bar g/268 psig x 0.75 = 13.9 bar g/201 psig


The maximum operating pressure for this
50.8mm/2" Type 5620 seal is 13.9 bar g/201 psig.


Multiplier
Selection Considerations Factor


Petrol/Gasoline, Kerosene, or Better x 1.00
Water and Aqueous Solutions x 0.75
Flashing Hydrocarbons* x 0.60


(Specific Gravity ≤0.65 etc.)


Up to 80°C/175°F x 1.00
From 80°C to 120°C/175°F to 250°F x 0.90
From 120°C to 180°C/250°F to 355°F x 0.80
From 180°C to 230°C/355°F to 445°F x 0.65


Sealed Fluid
Lubricity
(applies to Silicon
Carbide vs. Silicon
Carbide only)


Sealed Fluid
Temperature
For Carbon Only,
sizes 100 mm/4 in.
and above)
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Seal Size


Pressure (bar g)


350
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Pressure (psig)


100 (mm)


1 32 54 (inches)


125


Carbon vs. Silicon Carbide
at 3600 rpm & Silicon Carbide
vs. Silicon Carbide at 1800 rpm


0


Silicon Carbide vs. 
Silicon Carbide at Speeds 


1800 to 3600 rpm


The Basic Pressure Rating is for a
standard seal, as shown in the typical
arrangement, when installed according
to the criteria given in this data sheet and
generally accepted industrial practices.


The Basic Pressure Rating assumes
stable operation at the speed indicated in
a clean, cool, lubricating, nonvolatile
liquid with an adequate flush rate. When
used with the multiplier factors, the
Basic Pressure Rating can be adjusted to
provide a conservative estimate of the
dynamic pressure rating. For process
services outside this range or a more
accurate assessment of the dynamic
pressure rating, contact John Crane for
more information.


*The ratio of sealed pressure to vapor pressure must be greater than 1.5, otherwise
consult John Crane. If the specific gravity is less than 0.60, consult John Crane.







Materia ls  of  Construct ion


Appl icat ion Cr i ter ia
The Type 5620 and 5620PR Cartridge seals may be customized for specific installations after review and evaluation 
by John Crane Engineering. The following data is needed to evaluate the proposed service:


SEAL COMPONENTS MATERIALS


Description Standard Options


Face/Primary Ring Resin-Impregnated Carbon Sintered Silicon Carbide
Nickel Binder Tungsten Carbide


Seat/Mating Ring Sintered Silicon Carbide Nickel Binder Tungsten Carbide


Sleeve  316 Stainless Steel Alloy 20CB3 SS (UNS N8020)
Gland  Alloy C-276 (UNS N10276)
Collar Titanium
Gland Adapter
Sleeve Adapter 
Retainer
Drive Ring
Anti-Extrusion Ring


Spring Alloy C-276 (UNS N10276) —


O-Ring Fluoroelastomer Perfluoroelastomer 
Ethylene Propylene Nitrile


Neoprene


Gland Gasket Glass-Filled PTFE —


TYPE 5620/5620PR
Dual O-Ring Seals


! Make and Model of Equipment


! Shaft or Sleeve OD


! Direction of Shaft Rotation 
Viewed from Drive End


! Seal Cavity Dimensions


! Buffer/Barrier Fluid


! Process Fluid
• Specific Gravity
• Box Pressure
• Vapor Pressure
• Temperature
• Viscosity


! Speed


North America
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


Europe, Middle East, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5085


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling
products made from PTFE. Old and new PTFE products must not be incinerated.


©2001 John Crane   Print 5/01 www.johncrane.com ISO Certified S-5620/5620PR


Latin America
São Paulo, Brazil


Tel: 55-11-3049-9979
Fax: 55-11-3849-4511








SAFECLEAN
Seal Water Filter System


JOHN CRANE SAFEMATIC OY
P.O. Box 10 


FI-40951 Muurame
Tel. +358 14 600 611


Fax +358 14  600 600
safematic@johncrane.fi


www.johncrane.com


12/04


2.1.


Safeclean specifications


Group Model Capacity A B C D E
l/min (gal/min) mm (ft) mm (ft) mm (ft) mm (ft) mm (ft)


1. Safeclean 15AC 140  (36) 2120  (6,95) 2000   (6,56)   600    (1,96)   800   (2,62) 1100  (3,61)
Safeclean 25AC 250  (66) 2270  (7,44)  2300   (7,54)   800    (2,62) 1000   (3,28) 1300  (4,26)
Safeclean 30AC 300  (80) 2300  (7,54) 2500   (8,19)   900    (2,95) 1100   (3,61) 1400  (4,59)
Safeclean 40AC  380 (100) 2370  (7,77) 2800   (9,18) 1000    (3,28) 1200   (3,93) 1590  (5,21)
Safeclean 50AC   500 (132) 2450  (8,03) 3000   (9,84) 1150    (3,77) 1450   (4,75) 1670  (5,48)
Safeclean 60AC   640 (168) 2550  (8,36) 3300  (10,82) 1300    (4,26) 1600   (5,25) 1790  (5,87)
Safeclean 90AC   860 (226) 2800  (9,18) 3700  (12,13) 1500    (4,92) 1800   (5,90) 2155  (7,07)
Safeclean 100AC   970 (255) 2850  (9,34) 3900  (12,79) 1600    (5,25) 1900   (6,25) 2460  (8,07)
Safeclean 120AC 1200 (316) 3030  (9,93 ) 4400  (14,43) 1800    (5,90) 2100   (6,89) 2700  (8,85)


2. Safeclean 130AC 1300 (340) 2900  (9,50) 5200  (17,10) 1500    (4,90) 1800   (5,90) 1900  (6,20)
Safeclean 150AC 1500 (395) 2950  (9,70) 5500  (18,00) 1600    (5,20) 1900   (6,20) 2000  (6,60)


Larger sizes upon request.
Dimensions have tolerance of +/- 50 mm







SAFECLEAN - THE SOLUTIONS FOR 
ANY SEAL WATER APPLICATION


Safeclean seal water filter system is available in 
various sizes. Standard sizes range from 150 to 
1200 liters/minute. Langer capacity sizes are 
available upon request. 
Centralized or local filter systems can be 
engineered depending on the plant layout. 
Centralized solutions are the most economical to 
new, “green field” installations.


Local Safeclean systems typically service small 
departments with a limited number of pumps. 
Local system installation is the most economical, 
when old mills are modernized or retrofitted.


Tanks and piping
Tanks are made of AISI 304 stanless steel or AISI 316 stainless steel on  request. A minimum of two tanks are used. 
With larger capacities several tanks are supplied. A pressure rate of 6 bar (90 psi) is sandard. Piping is made of 
AISI 304 as standard or AISI 316 stainless steel on request.


PLC Conrol
A programmable logic control unit 
controls the pneumatically 
activated valves. 


Pneumatically Activated Valves
High quality ball valves of butterfly valves 
are used.


SAFECLEAN GUARANTEES 
CLEAN SEAL WATER


Safeclean seal water filter system removes impurities and particles providing 
clean seal water for stuffing boxes and mechanical seals.


Seal water is often used in conjunction with both 
packings and mechanical seals in the pulp and 
paper industry. Seal water lubricates seal faces 
and cools the seal and the shaft. It also prevents 
particles from hampering the sealing function.


Safeclean seal water filter system cleans seal 
water so efficiently that residual particles or 
impurities will not cause seal malfunction or 
unnecessary wear. It also improves the reliability 
of flow control and pressure regulating devices 
connected to the piping. Safeclean not only 
extends the seal life, but also reduces water 
consumption.


MULTI-LAYER FILTERING OFFERS 
THE BEST RESULTS


Raw water is piped into the seal water nework via 
the Safeclean filter mass layers. The filter masses 
are periodically rinsed with and against the flow.


Filtering employs physical phenomena such as 
gravity, inertia, diffusion and hydrodynamic forces. 
Detrimental substances are collected in different 
mass layers according to the size and form of the 
substance.


Safeclean seal water filter system consists of two 
or three filter tanks, control valves, piping system 
and electric control centre. 
During normal operation raw water is flowing 
downflow through the filtering materials to the 
seal water system. By the control centre it is 
possible to program the desired washing cycle of 
Safeclean. This cycle depends on the quality of 
the raw water. During counterflow washing the 
water enters the tank from the bottom and 
discharge from the top to the drain. During 
counterflow washing the accumulated impurities 
will be flushed to the drain. 
After the counterflow flushing, the system starts 
automatically the downflow washing phase. 


During downflow washing the water enters the 
tank from the top, and replaces the counterflow 
washing water inside the tank. It will also remove 
the impurities from the bottom of the tank, which 
may have entered during the counterflow washing. 
After this period the water flow turns back to seal 
water system and the filtering continues normally 
until to the next flushing cycle operation of the 
system is controlled and monitored by a PLC 
control unit.


Traditional filtering methods such as screens, 
cartridges, etc., do not offer the performance as 
Safeclean. Safeclean is a reliable, trouble-free 
solution for any seal water application.












A – Seat/Mating Ring
B – Face/Primary Ring
C – Metal Bellows


Seal Head
D – Sleeve
E – Gland


C


E


A


■ Temperature:
-29°C to 204°C/-20°F to 400°F


■ Pressure:
21 bar g/300 psig


■ Speed:
Up to 25 m/s/5000 fpm


■ End Play/Axial Float Allowance:
0.13mm/0.005"


■ Runout/Out of Squareness:
0.05mm/0.002"


Performance Capabi l i t ies


Design Features
■ Reversible Seal Heads
■ Tangential Inlet and Outlet Pipe Connections
■ ANSI B73.1M and DIN 24960 Pump-Compliant
■ Optimized Pressure Balanced Design
■ Setscrewless Outboard Seal Drive
■ Chemical-Resistant Metal Bellows Secondary Seal
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Product  Descript ion
The Universal Cartridge 5600 Series is a modular
cartridge seal family that includes interchangeable
elastomer bellows, metal bellows, and elastomer 
O-ring pusher seal designs.  
■ The Type 5625 and 5625PR dual seal arrangements


incorporate a Sealol® edge welded metal bellows 
seal head.  


■ Primary and mating ring reverse balance designs allow
for ID or OD pressurization, which permits the dual seal
to operate as a tandem or double. Positive seal face
closing forces are maintained in an upset pressure
reversal situation.


■ OD pressurization of the outboard seal avoids subject-
ing components to high tensile stresses and achieves
improved cooling. On vertical installations, it allows
venting of entrapped air.


TYPE 5625/5625PR
Dual Metal Bellows Seals


B


D







Type 5625 Typica l  Arrangement/D imensiona l  Data


Type 5625PR Typica l  Arrangement/D imensiona l  Data


TYPE 5625/5625PR
Dual Metal Bellows Seals


L39L91 MIN. BOX DEPTH


L92


L90 MIN. TO NEAREST OBSTRUCTION


D3


D26


L56


D4


MIN. TURN DIAM.


L12


L23


D1
+0.000mm/0.000"
-0.051mm/0.002"


L39L91 MIN. BOX DEPTH


L92


L90 MIN. TO NEAREST OBSTRUCTION


D3


D26


L56


D4


MIN. TURN DIAM.


L12


L23


D1
+0.000mm/0.000"
-0.051mm/0.002"
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NOTE:  
Direction of view is from 
the driver end of pump. For
tangential tappings only. 
Gland can be rotated to fit both
DIN and ANSI pump type.


NOTE: Diagrams shown are for clockwise rotation. 
For counter-clockwise shaft rotation, consult John Crane Engineering.







SEAL COMPONENTS MATERIALS


Description Standard Options


Face/Primary Ring Resin-Impregnated Carbon Silicon Carbide
Nickel Binder Tungsten Carbide


Seat/Mating Ring Silicon Carbide Nickel Binder Tungsten Carbide


Sleeve 316 Stainless Steel Alloy 20CB3 SS 
Gland Alloy C-276 (UNS N10276)
Collar
Gland Adapter
Sleeve Adapter


O-Ring Fluoroelastomer Perfluoroelastomer
Ethylene Propylene Buna-N


Bellows Alloy 20CB3 SS Alloy C-276 (UNS N10276)


TYPE 5625/5625PR
Dual Metal Bellows Seals


Materia ls  of  Construct ion


Double Type 5625*


Barrier Fluid Inboard Seal
Pressure** Internal Pressure Rating***


21 bar g/ 2-4 bar g/20-50 psig (Norm.)
300 psig 10 bar g/150 psig (Max. Operating)


21 bar g/300 psig (Max. Static)


Maximum Pressure L imits


*Barrier fluid pressure relative to seal chamber pressure (API Plan 52 or 53) determines usage of the cartridge. 
As a tandem, the buffer pressure is lower than process pressure; or as a double, the barrier pressure is higher
than process fluid pressure to be sealed.


**John Crane Engineering recommends barrier fluids having a viscosity less than 14cSt/65 SSU and fluid lubricity
that is equal to or better than water at 38˚C/100˚F.


*** Inboard seal (Process side) internal pressure rating is defined as the Barrier Fluid Pressure minus 
the Seal Chamber Throat Pressure.


Tandem Type 5625*


Process Pressure


21 bar g/
300 psig







Seal Size/D1 D4 Min.
(inches) D3 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N Turn Diam.
1.375 1.939 2.875 3.023 5.375 3.851 1.446 2.062 0.625 2.125 1.914 1.789 0.562 4.062 3.268
1.750 2.420 3.500 3.925 6.500 3.995 1.487 2.125 0.656 2.187 1.995 1.870 0.687 5.093 3.885
1.875 2.562 3.625 3.734 6.500 3.995 1.487 2.125 0.656 2.187 1.995 1.870 0.687 5.093 4.006
2.125 2.798 3.875 4.250 7.156 4.355 1.570 2.282 0.749 2.407 2.198 2.073 0.687 5.687 4.264
2.500 3.312 4.750 4.875 8.000 4.545 1.697 2.407 0.656 2.532 2.263 2.138 0.687 6.062 5.139
2.625 3.562 4.625 4.740 8.000 4.594 1.788 2.500 0.749 2.562 2.219 2.094 0.687 6.062 5.000
2.750 3.551 4.750 4.875 8.000 4.594 1.697 2.407 0.656 2.532 2.312 2.187 0.687 6.062 5.139


Seal Size/D1 D4 
(inches) D3 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N
1.000 1.564 1.625 1.889 4.000 3.705 1.353 1.954 0.531 2.000 1.876 1.751 0.525 2.805
1.125 1.689 1.750 2.015 4.125 3.851 1.446 2.062 0.531 2.125 1.914 1.789 0.525 2.933
1.250 1.812 1.875 2.294 4.250 3.851 1.446 2.062 0.531 2.125 1.914 1.789 0.525 3.213
1.375 1.939 2.000 2.421 4.375 3.851 1.446 2.062 0.531 2.125 1.914 1.789 0.525 3.338
1.500 2.187 2.250 2.680 4.875 3.995 1.487 2.125 0.593 2.187 1.995 1.870 0.525 3.599
1.625 2.312 2.375 2.812 5.000 3.995 1.487 2.125 0.593 2.187 1.995 1.870 0.562 3.766
1.750 2.420 2.480 2.918 5.250 3.995 1.487 2.125 0.593 2.187 1.995 1.870 0.562 3.875
1.875 2.562 2.625 2.918 5.250 3.995 1.487 2.125 0.593 2.187 1.995 1.870 0.562 3.875
2.000 2.687 2.750 3.015 5.500 4.355 1.601 2.312 1.063 2.375 2.167 2.042 0.562 4.000
2.125 2.812 2.875 3.360 5.859 4.355 1.601 2.312 0.593 2.375 2.167 2.042 0.687 4.469
2.250 2.937 3.000 3.485 6.500 4.355 1.601 2.312 0.593 2.375 2.167 2.042 0.687 4.566
2.375 3.062 3.125 3.610 6.500 4.545 1.717 2.466 0.625 2.528 2.204 2.079 0.687 4.719
2.500 3.312 3.375 3.891 6.750 4.545 1.717 2.563 0.625 2.625 2.107 1.982 0.687 5.000
2.625 3.562 3.625 4.062 6.750 4.594 1.625 2.500 0.625 2.562 2.219 2.094 0.687 5.170
2.750 3.562 3.625 4.062 6.750 4.594 1.625 2.500 0.625 2.562 2.219 2.094 0.687 5.170
2.875 3.687 3.750 4.186 7.000 4.594 1.725 2.500 0.625 2.562 2.219 2.094 0.687 5.312
3.000 3.937 4.000 4.469 7.750 4.594 1.787 2.562 0.685 2.625 2.157 2.032 0.812 5.720


Type 5625/5625PR D imensiona l  Data ( inches)


Type 5625/5625PR Oversize  Bore D imensiona l  Data ( inches)


Seal Size/D1 Seal Size D4 
(mm) Code D3 Min. Max. D26 L12 L23 L39 L56 L90 L91 L92 M N


24 0240 39.7 41.3 48.0 101.6 94.1 34.4 49.6 13.5 50.8 47.7 44.5 13.3 71.2
25 0250 39.7 41.3 48.0 101.6 94.1 34.4 49.6 13.5 50.8 47.7 44.5 13.3 71.2
28 0280 42.9 44.5 51.2 104.8 97.8 36.7 52.4 13.5 54.0 48.6 45.4 13.3 74.5
30 0300 44.8 46.1 56.5 108.0 97.8 36.7 52.4 13.5 54.0 48.6 45.4 13.3 79.9
32 0320 46.0 47.6 58.3 108.0 97.8 36.7 52.4 13.5 54.0 48.6 45.4 13.3 81.6
33 0330 49.3 50.8 61.5 111.1 97.8 36.7 52.4 13.5 54.0 48.6 45.4 13.3 84.8
35 0350 49.3 50.8 61.5 111.1 97.8 36.7 52.4 13.5 54.0 48.6 45.4 13.3 84.8
38 0380 55.6 57.2 68.1 123.8 101.5 37.8 54.0 15.1 55.5 50.7 47.5 13.3 91.4
40 0400 58.7 60.3 71.4 127.0 101.5 37.8 54.0 15.1 55.5 50.7 47.5 14.3 95.7
43 0430 61.5 63.0 74.1 133.4 101.5 37.8 54.0 15.1 55.5 50.7 47.5 14.3 98.4
45 0450 61.5 63.0 74.1 133.4 101.5 37.8 54.0 15.1 55.5 50.7 47.5 14.3 98.4
48 0480 65.1 66.7 74.1 133.4 101.5 37.8 54.0 15.1 55.5 50.7 47.5 14.3 98.4
50 0500 68.3 70.0 76.6 139.7 110.6 40.7 58.7 27.0 60.3 55.0 51.9 14.3 101.6
53 0530 71.4 73.0 85.3 148.8 110.6 40.7 58.7 15.1 60.3 55.0 51.9 17.4 113.5
55 0550 73.0 75.0 85.3 148.8 110.6 40.7 58.7 15.1 60.3 55.0 51.9 17.4 113.5
58 0580 74.6 76.2 88.5 165.1 110.6 40.7 58.7 15.1 60.3 55.0 51.9 17.4 116.0
60 0600 77.8 79.4 91.7 165.1 115.4 43.6 62.6 15.9 64.2 56.0 52.8 17.4 119.9
63 0630 84.1 85.7 98.8 171.5 115.4 43.6 65.1 15.9 66.7 53.5 50.3 17.4 127.0
65 0650 84.1 85.7 98.8 171.5 115.4 43.6 65.1 15.9 66.7 53.5 50.3 17.4 127.0
68 0680 90.5 92.1 103.2 171.5 116.7 41.3 63.5 15.9 65.1 56.4 53.2 17.4 131.3
70 0700 90.5 92.1 103.2 171.5 116.7 41.3 63.5 15.9 65.1 56.4 53.2 17.4 131.3
75 0750 100.0 101.6 113.5 196.9 116.7 45.4 65.1 17.4 66.7 54.8 51.6 20.6 145.3


Type 5625/5625PR D imensiona l  Data (mm)


TYPE 5625/5625PR
Dual Metal Bellows Seals







TYPE 5625/5625PR
Dual Metal Bellows Seals


Pressure Rat ing L imits


Selection Considerations Multiplier
Factor


Sealed Fluid Petrol/Gasoline, Kerosene, or Better x  1.00
Lubricity Water and Aqueous Solutions x  0.75


Light Hydrocarbons (Specific Gravity <0.65, etc.) x  0.60


Sealed Fluid Up to 80°C/175°F x  1.00
Temperature Above 80°C to 120°C/175°F to 250°F x  0.90


Above 120°C to 180°C/250°F to 355°F x  0.80
Above 180°C to 230°C/355°F to 445°F x  0.65


Example for Determining Pressure Rating Limits:


Seal: 50.8mm/2" Diameter Type 5625
Operating Mode: Pressurized Dual
Barrier Fluid: Aqueous Solution
Face Materials: Silicon Carbide vs. Silicon Carbide
Operating Temperature: 80°C/175°F
Operating Speed: 2950 rpm


Using the Pressure Rating Limits graph, the 
maximum pressure would be 21 bar g/300 psig.


From the Multiplier Factors chart, apply the 
multipliers for the specific service requirements 
to determine the maximum operating pressure for
the application:


21 bar g/300 psig x 0.75 x 0.90 = 14 bar g/
203 psig


The maximum operating pressure of this 
50.8mm/2" Type 5625 seal is 14 bar g/203 psig.


Mult ip l ier  Factors


1.  When Carbon face is used, temperature
limit is 200°C/393°F.


2.  For Silicon Carbide vs. Tungsten Carbide
temperature limits, consult John Crane
Engineering.







Appl icat ion Cr i ter ia
The Type 5625 and 5625PR Cartridge seals can be customized for specific installations after review and evaluation by 
John Crane Engineering. The following data is needed to evaluate the proposed service.


TYPE 5625/5625PR
Dual Metal Bellows Seals


■ Make and Model of Equipment
■ Shaft or Sleeve OD
■ Direction of Shaft Rotation 


Viewed from Drive End
■ Seal Cavity Dimensions
■ Buffer/Barrier Fluid


■ Process Fluid
• Specific Gravity
• Box Pressure
• Vapor Pressure
• Temperature
• Viscosity


■ Speed


North and Latin Americas
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


Europe, Middle East, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5035


For your nearest John Crane facility, please contact one of the locations above. 


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. In the
interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling prod-
ucts made from PTFE. Old and new PTFE products must not be incinerated.
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Safematic Seal Support Systems







Seal water filtering, control and monitoring


Seal water functions
Seal water is used for cooling a mechanical seal 
and the shaft. It also lubricates seal faces. 
Seal water is often used in conjunction with both
packings and mechanical seals in process
industries. It also prevents particles from 
hampering the sealing function.


John Crane Safematic’s 


solutions
John Crane Safematic is continuously developing
systems to filter, control and monitor
the seal water:


••  SSaaffeeuunniittTTMM Complete solution for seal water 
control and seal condition


••  SSaaffeeuunniitt  UUllttiimmaa New generation seal water 
control and monitoring system


••  SSmmaarrttFFllooww Intelligent seal water control 
system


••  SSaaffeecclleeaann Complete mill wide seal water 
filtering system


••  SSaaffeeffiilltteerr  In-line seal water filter unit
••  SSaaffeeJJeett Compact in-line seal water filter


Each seal type has specific flow and pressure
requirements for seal water. Exceeding the flow
requirements does not bring any benefits but it
generates extra costs due to increased water
consumption. Water needs to be filtered before it is
used as well as treated after usage. The industry
uses various methods ranging from simple
components such as control valves to more
sophisticated flow meters such as Safematic’s
Safeunit™.


The John Crane Safematic comprehensive


and versatile systems increase the process


RUNNABILITY and RELIABILITY. 


This results as better competitiveness for


our customers.







03


User friendly, compact unit
• Controls and monitors seal water flow and 


pressure
• Predicts seal and packing failures
• Reduces and pre-determines maximum seal 


water consumption
• Can be cleaned with equipment running, alarm 


will not go off with the improved push-clean 
button


• Simplifies pump setup and service
• Detects and locates seal water line problems
• Flow indicator and pressure gauge with memory 


pin
• Unique non-clog valves
• Available with optional electrical alarms


Safematic SafeunitTM


Complete monitoring and control solution for seals


and seal water systems


Installing the Safeunit™ seal water system will
ensure trouble free operation of process machinery
in all conditions and achieve the maximum life cycle
profit of your investment.


Adjusting the seal water flow and pressure with
Safeunit™ will create the best possible
operating environment for seals and maximise
the runnability of the process.


Packings for flush seal Type SFP


Quench seal Type SFQ


Double mechanical seal Type SFD


One single compact unit for easy seal


maintenance







Optimise seal operation and performance


Safematic Safeunit Ultima
Extended operation area to optimise seal operation


in extreme conditions


Safeunit Ultima is specially designed to control seal
water flow and pressure. This increases the
reliability of seals used in pumps and process
machinery while reducing seal water consumption
up to 80%. It is designed for use in harsh operating
environments where high temperature, high
pressure and chemically aggressive elements are
present. This makes it ideal for extreme applications
found in pulp, paper and chemical industry


processes, plus a wide variety of mining and 
general industrial uses.
The easy to install Safeunit Ultima not only
controls and monitors seal water flow and
pressure, but also drastically reduces seal
water consumption. This results in increased
sealing reliability, longer process equipment
uptime plus reduced shutdowns and lower
maintenance costs.


Rugged and compact seal 


water unit with:
• Advanced design to reduce seal water pressure 


loss
• Rugged heavy duty structure
• Patented cleaning plunger that cleans the display


and check valve during operation
• Improved accuracy
• Excellent resistance to chemical attacks and 


corrosion
• Proven regulating valve design providing reliable 


seal performance
• Greater operating temperatures (up to 100oC)
• Optional 60 bar pressure capability


Type SUP


for flush and packing


Type SUQ


for non pressurised 


quench


Type SUD


for double seal


We know what it takes to optimise your


seal operation
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• Saves water
• Reliable operation based on proven technology
• Simple installation
• Integrated filter to prevent clogging of the system
• No need for electricity, no wiring needed
• No adjustments needed
• Maintenance-free operation, periodic check of 


filter is adequate
• Fail-safe construction prevents seal failures in 


case of fault situations
• Available as universal and integrated models


Safematic SmartFlow
Intelligent seal water control system


There is a growing demand for reducing seal water
usage and seal-related costs. Environmental issues
and standards should also be brought into
consideration. John Crane Safematic is proud to
introduce a new device for seal water control. This
intelligent system uses seal water only when the
mechanical seal truly requires cooling. The system
saves up to 97% of seal water compared to flow
meter regulated control systems.


Save more than 90 % of water without


risking the seal performance







Seal water filtering solutions


Safematic Safeclean
Mill-wide seal water filter


Safeclean seal water filter system removes
impurities and particles providing clean seal water
for stuffing boxes and mechanical seals. The system
cleans seal water so efficiently that residual
particles or impurities will not cause seal
malfunction or unnecessary wear. It also reduces
organic matter such as humus.


Safematic Safefilter
In-line seal water filter unit


The Safematic Safefilter filtering unit is designed to
filter poor quality mill water that services
mechanical seals in applications which are 
very important for the process.


Features and advantages
• System is back flushed during operation
• Pressure regulating devices connected to the 


piping
• Filtering system sizes from 150 l/min up to a 


complete mill wide solution
• Completly automatic operation; no need for 


changing cartridges
• Low operation costs
• Improves flow control reliability extends seal life
• Reduces water consumption


• System contains two filters: possible to replace 
the filter cartridges during normal operation


• Both filters have two cartridges: longer operation
without maintenance


• Built-in, automatic by-pass valve prevents the 
possible flow reduction to mechanical seals


• Can be used in conjunction with Safematic 
SafeunitTM


Safeclean and Safefilter 


- always the right solution for seal water


filtering 
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Safematic SafeJet


Safematic SafeJet
SafeJet is an automatic seal water filter. Its
operation is based on “flow through” filter
technology which utilises reliable laminar filtering
method. This method uses several slotted screen
elements and due to this, SafeJet is a solid self-
cleaning micro filter. The SafeJet body and the filter
elements materials are stainless steel AISI 304.
System is also available all AISI 316 material.
Filtering elements are capable to remove solid
particles larger than 50 μm.


Features and advantages
• Flush is controlled with a timer
• Possibility for flush control based on pressure 


difference
• Solid and cost-effective structure
• Reliable operation without any moving or wearing


parts
• Flushing with raw water
• Easy to clean
• Can be installed directly to the pipeline, no need


for separate brackets or stands
• Low space requirement compared to the filtering


capacity
• Only 230V AC voltage is needed for control
• Various sizes available
• Max pressure 10 bar


SafeJet 


– the filter that saves tons







If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without
prior notice. ISO 9001, ISO 14001, ISO/TS 16949 Certified. Details available on request.
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For your nearest John Crane facility, please contact one of the locations below.


Europe


Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


John Crane Safematic Oy


Muurame, Finland


Tel: 358-10-8525-611
Fax: 358-10-8525-600


North America


Morton Grove


Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America


São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East & Africa


Dubai, United Arab Emirates


Tel:  971-4-8839510
Fax: 971-4-8837766


Asia Pacific


Singapore


Tel: 65-6512-5200
Fax: 65-6512-5233


Around the world, around the corner








■ Hydraulically Balanced Seal Face Gives Lower 
Faceloading at High Pressure.


■ Multiple Spring Arrangement Ensures Even Loading 
of Seal Face. 


■ 57B Accepts a Maximum Axial Movement of 
±3.0mm/0.118 inches.


Performance Capabi l i t ies
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Product  Descript ion
The Type 57B and 58B are hydraulically balanced,
multi-spring DIN 24960/EN 12756 seals. They are 
versatile designs using components common to other
o-ring and wedge type seals. They allow easy repair,
reduce inventory, and permit a simple conversion to
unbalanced or wedge seals.
■ For use in general and high pressure sealing duties,


including chemical processing, refinery and petro-
chemical plants.


■ Complies with International Standard ISO 3069, 
European Standards EN 12756, DIN 24960, and BS 
5257: 1975. Also comply with API 610 specifications.


Design Features


■ Temperature:
–40°C to +260°C/–40°F to +500°F
depending on materials used


■ Pressure:
Up to 62 bar g/900psig


■ Speed:
Up to 25m/s/5000fpm


TYPE 57B/58B
Elastomer O-Ring Seals


A – Face/Primary Ring
B – Seat/Mating Ring
C – O-Ring
D – Anti-X Ring
E – Snap Ring
F – Spring
G – Disc
H – Retainer


A


F


B


G


E


D


H


C







Type 57B/58B Typica l  Arrangement


L1K*


L3


D1
D4


D3


D2


WORKING LENGTH
INDICATOR LINE


L65


3mm


10˚


1.6mm RADIUS


BREAK
EDGE
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Type 57B and 58B D imensiona l  Data (mm)


For ease of installation, the lead-in edge of the
shaft or sleeve should be chamfered as shown.


Alternative method of drive. Pin to be press 
fit in driving collar or impeller, and to engage
in seal retainer as shown.


Seal Size Seal Size
(mm) Code D1h6 D2h6 D3 D4 D5 D6 L1(K)* L3 L45 L65


14 0140 14 18 32 34 24.5 4.0 42.5 30.5 4.0 6.0
16 0160 16 20 34 36 26.5 4.0 42.5 30.5 4.0 6.0
18 0180 18 22 36 38 28.5 4.0 45.0 31.5 4.0 6.5
20 0200 20 24 38 40 30.5 4.0 45.0 31.5 4.0 6.5
22 0220 22 26 40 42 32.5 4.0 45.0 31.5 4.0 6.5
24 0240 24 28 42 44 34.5 4.0 47.5 34.2 4.0 6.7
25 0250 25 30 44 46 36.5 4.0 47.5 34.5 4.0 7.0
28 0280 28 33 47 49 39.5 4.0 50.0 37.5 4.0 7.5
30 0300 30 35 49 51 41.5 4.0 50.0 38.0 4.0 8.0
32 0320 32 38 54 58 45.0 4.0 50.0 38.0 4.0 8.0
33 0330 33 38 54 58 45.0 4.0 50.0 38.0 4.0 8.0
35 0350 35 40 56 60 47.0 4.0 50.0 38.0 4.0 8.0
38 0380 38 43 59 63 50.0 4.0 52.5 39.5 4.0 10.0
40 0400 40 45 61 65 52.0 4.0 52.5 39.5 4.0 10.0
43 0430 43 48 64 68 55.0 4.0 52.5 39.5 4.0 10.0
45 0450 45 50 66 70 57.0 4.0 52.5 39.5 4.0 10.0
48 0480 48 53 69 73 60.0 4.0 52.5 39.5 4.0 10.0
50 0500 50 55 71 75 62.0 4.0 57.5 44.0 4.0 11.5
53 0530 53 58 78 83 67.5 5.5 57.5 44.0 5.5 11.5
55 0550 55 60 80 85 69.5 5.5 57.5 44.0 5.5 11.5
58 0580 58 63 83 88 72.5 5.5 62.5 49.0 5.5 11.5
60 0600 60 65 85 90 74.5 5.5 62.5 49.0 5.5 11.5
63 0630 63 68 88 93 77.5 5.5 62.5 49.0 5.5 11.5
65 0650 65 70 90 95 79.5 5.5 62.5 49.0 5.5 11.5
70 0700 70 75 95 104 83.5 5.5 70.0 55.5 5.5 13.5
75 0750 75 80 104 109 89.5 5.5 70.0 55.5 5.5 13.5
80 0800 80 85 109 114 94.5 5.5 70.0 55.0 5.5 13.0
85 0850 85 90 114 119 99.5 5.5 75.0 60.0 5.5 13.0
90 0900 90 95 119 124 104.5 5.5 75.0 60.0 5.5 13.0
95 0950 95 100 124 129 109.5 5.5 75.0 60.0 5.5 13.0


100 1000 100 105 129 134 114.5 5.5 75.0 60.0 5.5 13.0


NOTE: Dimensions apply to all seal and seat types unless otherwise indicated.


*When used with a BP, BO, BC and BD seat/mating ring.


L45D6


D5
P.C.D.


TYPE 57B/58B
Elastomer O-Ring Seals


NOTE: Dimensions to DIN24960/ISO 3069







Basic  Pressure Rat ings


Type 58B


Pressure (bar g) Pressure (psig)
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Type 57B


60040
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20


Carbon vs. Silicon Carbide or Tungsten Carbide 
in a Lubricating Sealed Fluid at 30°C/85°F at 1800 rpm 


100


4


(mm)
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The Basic Pressure Rating is based on a standard seal
installed according to the criteria given in this data sheet
and according to generally accepted industrial practices.
The Basic Pressure Rating assumes stable operation at
1800 rpm in a clean, cool, lubricating, non-volatile liquid,
with an adequate flush rate. When used with the multiplier
factors, the Basic Pressure Rating can provide a conserva-
tive estimate of the dynamic pressure rating.


Contact John Crane Engineering for process services out-
side this range and with more detailed application informa-
tion in order to obtain the actual dynamic pressure rating.


NOTE: For silicon carbide vs. silicon carbide limits, 
consult John Crane Engineering.


Selection Considerations Multiplier
Factor


Sealed Fluid Petrol/Gasoline, Kerosene, or Better x  1.00
Lubricity Water, Aqueous Solutions (<80°/176°F) x  0.75


Flashing Hydrocarbons* x  0.60


Sealed Fluid Up to 80°C/175°F x  1.00
Temperature From 80°C to 120°C/175°F to 250°F x  0.90
(For carbon From 120°C to 180°C/250° to 355° F x  0.80
only) From 180°C to 260°C/355°F to 500°F x  0.60


Speed From 400 to 1800 rpm x  1.00
From 1800 to 3600 rpm x  1800 rpm/


new speed
Above 3600 or <400 rpm **


Mult ip l ier  Factors


Example for Determining Pressure Rating Limits:


Seal: 40mm diameter Type 58B


Product: Water


Face Materials: Carbon vs. Silicon Carbide


Operating Temperature: 60°C/140°F


Speed: 3000 rpm


*The ratio of sealed pressure to vapor pressure must be greater than 1.5, otherwise consult John Crane. 
If the specific gravity is less than 0.60, consult John Crane.


**Contact John Crane for more information.


Using the Basic Pressure Rating graph, the maximum pressure would be 62 bar g/900 psig.


From the Multiplier Factors chart, apply the multiplier factors for the specific service requirements to determine 
the maximum operating pressure for the application:


62 bar g/900 psig x 0.75 x 1.00 x 1800/3000 = 27.9 bar g/405 psig


The maximum operating pressure of this 40mm diameter Type 58B seal is 27.9 bar g/405 psig.


TYPE 57B/58B
Elastomer O-Ring Seals







North America
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


Europe, Middle East, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5035


Latin America
São Paulo, Brazil


Tel: 55-11-3049-9900
Fax: 55-11-3849-8270


For your nearest John Crane facility, please contact one of the locations above. 


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling
products made from PTFE. Old and new PTFE products must not be incinerated.
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John Crane


SEAL COMPONENTS MATERIALS


Description Standard Options


Primary Ring/Face Resin-Impregnated Carbon Graphite Sintered Silicon Carbide
Antimony Impregnated Carbon Graphite


Snap Ring 316 Stainless Steel Alloy 400 (Monel®)
Set Screw Alloy C-276 (UNS N10276)
Disc
Retainer
Springs


Anti-X Ring Pure PTFE —


Secondary Seal O-Ring Nitrile Perfluoroelastomer
Fluorocarbon
Ethylene Propylene


Materia ls  of  Construct ion


Monel is a registered trademark of Inco Alloys International, Inc.


TYPE 57B/58B
Elastomer O-Ring Seals


Hydrostat ic  Pressure L imits


Pressure (bar g) Pressure (psig)


100


1000


800


400


200


0


1600


80


60


40


20


0 20 40 60 80


0 1 2 3


100


Seal Size
4


(mm)


(inches)


600


1200


1400


Type 57B/58B


0


120








Safeunit Ultima


New Seal Water Control 
and Monitoring System







Safematic Safeunit Ultima


Safeunit Ultima is specially designed to control seal
water flow and pressure. This increases the reliability
of seals used in pumps and process machinery while
reducing seal water consumption up to 80%. It is
designed for use in harsh operating environments
where high temperature, high pressure and
chemically aggressive elements are present. This
makes it ideal for extreme applications found in pulp,
paper and chemical industry processes, plus a wide
variety of mining and general industrial uses.


The easy to install Safeunit Ultima not only
controls and monitors seal water flow and
pressure, but also drastically reduces seal
water consumption. This results in
increased sealing reliability, longer process
equipment uptime plus reduced shutdowns
and lower maintenance costs.


Extended operation area to


optimise seal operation in


extreme conditions


TTyyppee  SSUUPP  ffoorr  ppaacckkiinngg  oorr
ssiinnggllee  fflluusshh  sseeaallss


TTyyppee  SSUUQQ  ffoorr  nnoonn
pprreessssuurriisseedd  qquueenncchh  sseeaallss


TTyyppee  SSUUDD  ffoorr  ddoouubbllee
mmeecchhaanniiccaall  sseeaallss


Safeunit Ultima options are


available for all seal water 


control needs:
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Safematic Safeunit Ultima


Rugged and compact seal water


unit with:
• Advanced design to reduce seal water pressure 


loss
• Rugged heavy duty structure
• Patented cleaning plunger that cleans the display


and check valve during operation
• Improved accuracy


New improved operating area:
• Max. temperature + 100°C (212°F)
• Max. pressure 60 bar (870 PSI)


New rugged stainless steel design


PPrreessssuurree  ggaauuggee  wwiitthh  mmeemmoorryy  ppiinn


FFllooww  mmeemmoorryy  iinnddiiccaattoorr


FFllooww  rraattee  iinnddiiccaattoorr


PPuusshh  cclleeaann  bbuuttttoonn


LLooww  ffllooww  aallaarrmm  ooppttiioonn
FFllooww  rreegguullaattiinngg  vvaallvveePPrreessssuurree  


rreegguullaattiinngg  
vvaallvvee
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• Excellent resistance to chemical attacks and 
corrosion


• Proven regulating valve design providing reliable 
seal performance


• Greater operating temperatures (up to 100oC)
• Optional 60 bar pressure capability







If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without
prior notice. ISO 9001, ISO 14001, ISO/TS 16949 Certified. Details available on request.


©2007 John Crane   Print 11/07 www.johncrane.com B-SafeunitUltima/Eng


For your nearest John Crane facility, please contact one of the locations below.


Europe


Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America


Morton Grove


Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America


São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East & Africa


Dubai, United Arab Emirates


Tel:  971-4-8839510
Fax: 971-4-8837766


Asia Pacific


Singapore


Tel: 65-6512-5200
Fax: 65-6512-5233


Mechanical Sealing Systems with
Safeunit Ultima


Safeunit Ultima order form
SSaaffeeuunniitt  UUllttiimmaa  ttyyppee::
• Type SUP
• Type SUQ
• Type SUD


FFllooww::
• 3 l / min (0,75 GPM)
• 8 l / min (2 GPM)
• 15 l / min (4 GPM)


PPrreessssuurree  aarreeaa::
• 25 bar (360 PSI)
• 60 bar (870 PSI)


CCoommpplleettee  hhoossee  aasssseemmbbllyy::
• Yes


SSeeaall  CCoonnnneeccttiioonnss::
• NPT • 1/8 • 1/4 • 3/8
• R • 1/2 • Other


DDooccuummeennttaattiioonn::
• English • Swedish
• German • Other


AAllaarrmm:: MMoouunnttiinngg::
• AC-1 (20-250 VAC/DC • Bracket • Stand
• DC-1 (10-36 VDC)


John Crane Safematic Oy


Muurame, Finland


Tel: 358-10-8525-611
Fax: 358-10-8525-600








A – Seat/Mating Ring
B – Face/Primary Ring
C – Snap Ring 
D – Spring
E – Disc
F – Wedge
G – Retainer


C


A


E


F


■ Temperature:
-100°C to 400°C/-150°F to 750°F
(depending on materials used)


■ Pressure:
Type 59U - Up to 24 bar g/350 psig
Type 59B - Up to 50 bar g/725 psig


■ Speed:
Up to 25 m/s/5000 fpm


■ End Play/Axial Float Allowance:
±0.13mm/0.005"


Performance Capabi l i t ies


Design Features
■ Compact Designs
■ PTFE or Exfoliated Graphite Wedge Secondary Seal
■ Multispring Design Ensures Even Face Pressure
■ DIN 24960/ISO 3069 Stuffing Box Fit


5
9


U
/
5


9
B


Product  Descript ion
The Type 59U is an unbalanced multispring DIN 24960
seal with a short unit fitted to a straight-through shaft.
The Type 59B is a hydraulically balanced multispring
DIN 24960 seal giving low face loading at high
pressures.
■ General chemical applications, oil refining, petro-


chemical, and pharmaceutical industries.
■ Suitable for use with corrosive fluids and for cryogenic


and high-temperature applications.


By choosing suitable component materials, the seals can
be adapted to operate with a wide range of liquids and
operating conditions.


TYPE 59U/59B
DIN Standard PTFE Wedge Seals
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Type 59U Typica l  Arrangement/D imensiona l  Data
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Seal Size/D1 Seal Size
(mm) Code D3 D4 D11 D12 L1K L3 L45


14 0140 24 26 18.4 2.5 35.0 23.0 2.5
16 0160 26 28 20.4 2.5 35.0 23.0 2.5
18 0180 32 34 24.5 4.0 37.5 24.0 4.0
20 0200 34 36 26.5 4.0 37.5 24.0 4.0
22 0220 36 38 28.5 4.0 37.5 24.0 4.0
24 0240 38 40 30.5 4.0 40.0 26.7 4.0
25 0250 39 41 31.5 4.0 40.0 27.0 4.0
28 0280 42 44 34.5 4.0 42.5 30.0 4.0
30 0300 44 46 36.5 4.0 42.5 30.5 4.0
32 0320 46 48 38.5 4.0 42.5 30.5 4.0
33 0330 47 49 39.5 4.0 42.5 30.5 4.0
35 0350 49 51 41.5 4.0 42.5 30.5 4.0
38 0380 54 58 45.0 4.0 45.0 32.0 4.0
40 0400 56 60 47.0 4.0 45.0 32.0 4.0
43 0430 59 63 50.0 4.0 45.0 32.0 4.0
45 0450 61 65 52.0 4.0 45.0 32.0 4.0
48 0480 64 68 55.0 4.0 45.0 32.0 4.0
50 0500 66 70 57.0 4.0 47.5 34.0 4.0
53 0530 69 73 60.0 4.0 47.5 34.0 4.0
55 0550 71 75 62.0 4.0 47.5 34.0 4.0
58 0580 78 83 67.5 5.5 52.5 39.0 5.5
60 0600 80 85 69.5 5.5 52.5 39.0 5.5
63 0630 83 88 72.5 5.5 52.5 39.0 5.5
65 0650 85 90 74.5 5.5 52.5 39.0 5.5
68 0680 88 93 77.5 5.5 52.5 39.0 5.5
70 0700 90 95 79.5 5.5 60.0 45.5 5.5
75 0750 95 104 83.5 5.5 60.0 45.5 5.5
80 0800 104 109 89.5 5.5 60.0 45.0 5.5
85 0850 109 114 94.5 5.5 60.0 45.0 5.5
90 0900 114 119 99.5 5.5 65.0 50.0 5.5
95 0950 119 124 104.5 5.5 65.0 50.0 5.5


100 1000 124 129 109.5 5.5 65.0 50.0 5.5


Type 59U D imensiona l  Data (mm)


TYPE 59U/59B
DIN Standard PTFE Wedge Seals


3mm


10˚


1.6mm RADIUS


BREAK
EDGE


L45D12


D11
P.C.D.D1


±0.05mm


L3


L1K ±0.5mm


D3
D4


MIN.
BORE


For ease of installation, the lead-in
edge of the shaft or sleeve should
be chamfered as shown.


Alternative method of drive. Pin to be
press fit in driving collar or impeller,
and engaged in seal retainer as shown.







TYPE 59U/59B
DIN Standard PTFE Wedge Seals


Type 59B Typica l  Arrangement/D imensiona l  Data


Type 59B D imensiona l  Data (mm)
Seal Size/D1 Seal Size


(mm) Code D2 D3 D4 D11 D12 L1K L2 L3 L45
14 0140 18 32 34 24.5 4.0 42.5 18 30.5 4.0
16 0160 20 34 36 26.5 4.0 42.5 18 30.5 4.0
18 0180 22 36 38 28.5 4.0 45.0 20 31.5 4.0
20 0200 24 38 40 30.5 4.0 45.0 20 31.5 4.0
22 0220 26 40 42 32.5 4.0 45.0 20 31.5 4.0
24 0240 28 42 44 34.5 4.0 47.5 20 34.2 4.0
25 0250 30 44 46 36.5 4.0 47.5 20 34.5 4.0
28 0280 33 47 49 39.5 4.0 50.0 20 37.5 4.0
30 0300 35 49 51 41.5 4.0 50.0 20 38.0 4.0
32 0320 38 54 58 45.0 4.0 50.0 20 38.0 4.0
33 0330 38 54 58 45.0 4.0 50.0 20 38.0 4.0
35 0350 40 56 60 47.0 4.0 50.0 20 38.0 4.0
38 0380 43 59 63 50.0 4.0 52.5 23 39.5 4.0
40 0400 45 61 65 52.0 4.0 52.5 23 39.5 4.0
43 0430 48 64 68 55.0 4.0 52.5 23 39.5 4.0
45 0450 50 66 70 57.0 4.0 52.5 23 39.5 4.0
48 0480 53 69 73 60.0 4.0 52.5 23 39.5 4.0
50 0500 55 71 75 62.0 4.0 57.5 25 44.0 4.0
53 0530 58 78 83 67.5 5.5 57.5 25 44.0 5.5
55 0550 60 80 85 69.5 5.5 57.5 25 44.0 5.5
58 0580 63 83 88 72.5 5.5 62.5 25 49.0 5.5
60 0600 65 85 90 74.5 5.5 62.5 25 49.0 5.5
63 0630 68 88 93 77.5 5.5 62.5 25 49.0 5.5
65 0650 70 90 95 79.5 5.5 62.5 25 49.0 5.5
70 0700 75 95 104 83.5 5.5 70.0 28 55.5 5.5
75 0750 80 104 109 89.5 5.5 70.0 28 55.5 5.5
80 0800 85 109 114 94.5 5.5 70.0 28 55.0 5.5
85 0850 90 114 119 99.5 5.5 75.0 28 60.0 5.5
90 0900 95 119 124 104.5 5.5 75.0 28 60.0 5.5
95 0950 100 124 129 109.5 5.5 75.0 28 60.0 5.5


100 1000 105 129 134 114.5 5.5 75.0 28 60.0 5.5


3mm


10˚


1.6mm RADIUS


BREAK
EDGE


L45D12


D11
P.C.D.D2


±0.05mm


D1
L3


L1K ±0.5mm


D3
D4


MIN.
BORE


L2 ±0.5mm


For ease of installation, the lead-in
edge of the shaft or sleeve should
be chamfered as shown.


Alternative method of drive. Pin to be
press fit in driving collar or impeller,
and engaged in seal retainer as shown.







Example for Determining Pressure Rating Limits:


Seal: 40mm Diameter Type 59B


Product: Water


Face Material: Silicon Carbide 


Operating Temperature: 60°C/140°F


Operating Speed: 3000 rpm


Using the Basic Pressure Rating graph, the
maximum pressure would be 50 bar g/725 psig.


From the Multiplier Factors chart, apply the
multipliers for the specific service requirements 
to determine the maximum operating pressure for
the application:


50 bar g/725 psig x 1800 ÷ 3000 x 0.75 x 1 
= 22.5 bar g/325 psig


The maximum operating pressure for this 40mm
Type 59B is 22.5 bar g/325 psig.


* The ratio of sealed pressure to vapor pressure must be greater than 1.5,
otherwise consult John Crane. If the specific gravity is less than 0.60,
consult John Crane.


** Contact John Crane for more information.
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TYPE 59U/59B
DIN Standard PTFE Wedge Seals


Basic  Pressure Rat ing


Type 59B


Pressure (bar g) Pressure (psig)
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Lubricating Sealed Fluid at 30°C/85°F at 1800 rpm 


Mult ip l ier  Factors


Sealed Fluid
Lubricity


Sealed Fluid
Temperature
(For Carbon
Only)


Speed


Multiplier
Selection Considerations Factor


Petrol/Gasoline, Kerosene, or Better x  1.00
Water, Aqueous Solutions (<80˚C/176˚F) x  0.75
Flashing Hydrocarbons* x  0.60


Up to 80°C/175°F x  1.00
From 80°C to 120°C/175°F to 250°F x 0.90
From 120°C to 180°C/250°F to 355°F x  0.80
From 180°C to 230°C/355°F to 445°F x  0.65


From 400 to 1800 rpm x  1.00


From 1800 to 3600 rpm x 1800 rpm
÷ new speed


Above 3600 or <400 rpm **


The Basic Pressure Rating is for a standard
seal, as shown in the typical arrangement,
when installed according to the criteria given 
in this data sheet and generally accepted
industrial practices.


The Basic Pressure Rating assumes stable
operation at 1800 rpm in a clean, cool,
lubricating, nonvolatile liquid with an adequate
flush rate. When used with the multiplier
factors, the Basic Pressure Rating can be
adjusted to provide a conservative estimate 
of the dynamic pressure rating. For process
services outside this range or a more accurate
assessment of the dynamic pressure rating,
contact John Crane for more information.
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TYPE 59U/59B
DIN Standard PTFE Wedge Seals


Hydrostat ic  Pressure L imits  
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Materia ls  of  Construct ion


SEAL COMPONENTS MATERIALS


Description Standard Options


Face/Primary Ring Resin-Impregnated Carbon Graphite Antimony-Impregnated Carbon Graphite
Silicon Carbide-Coated Graphite Sintered Silicon Carbide


Seat/Mating Ring Sintered Silicon Carbide Alumina Ceramic
Tungsten Carbide


Seat O-Ring/Mating Ring Nitrile Perfluoroelastomer
Fluorocarbon
Ethylene Propylene


Retainer 316 Stainless Steel Alloy 400 (Monel®)
Disc Alloy C-276 (UNS N10276)
Snap Ring
Seat Securing Ring
Set Screws
Springs


Wedge Pure PTFE Exfoliated Graphite
Glass-Filled PTFE*


*Type 59U only.            Monel is a registered trademark of Inco Alloys International, Inc.







North and Latin Americas
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


Europe, Middle East, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5035


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling
products made from PTFE. Old and new PTFE products must not be incinerated.
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Seal Water Control and Monitoring System


Safeunit™







Changes in the pre-set system values for
flow and pressure will indicate any possible
problems in seals and system well in
advance. For automatic control, alarm 
sensors can be used.


Safeunit system also detects seal water
leakage in the process resulting in extra
heating and evaporation costs or expensive
quality problems such as dilution.


Safeunit™ seal water system dramatically reduces
water consumption by up to 80%. This means a
considerable drop in waste water load. 


For example, with the water price of US $0.50/m3,
the annual savings in a mill with 300 pumps is US
$300,000 (flow reduction 4 l/min/pump).


Safematic Safeunit™


Complete monitoring and control solution 
for seals and seal water systems


Installing the Safeunit™ seal water system
will ensure trouble free operation of process
machinery in all conditions and achieve the
maximum life cycle profit of your investment.


Adjusting the seal water flow and pressure
with Safeunit™ will create the best possible
operating environment for seals and 
maximise the runnability of the process.


Save Seal Water


2 drops/second = 14 m3 / year


Normal operation Flow increases and 
pressure decreases


2.5 l/min 2.5 l/min 2 l/min


4 l/min


6 l/min







User friendly, compact unit


• Controls and monitors seal water flow and pressure 


• Predicts seal and packing failures


• Reduces and pre-determines maximum seal water consumption 


• Can be cleaned with equipment running. Alarm will not go off with the new improved
push-clean button 


• Simplifies pump setup and service 


• Detects and locates seal water line problems 


• Flow indicator and pressure gauge with memory pin 


• Unique non-clog valves 


• Available with optional electrical alarms and LCS-leakage control system


Inductive low-flow alarm sensor (optional) 


Improved push-clean button


Max. temperature +75C (175F)
Max. pressure 25 bar (360 psi). All rights reserved. 


Pressure regulating valve 
(for double seal applications)


Flow memory pin indicator


Pressure gauge with memory pin


Flow regulating valve


Flow rate Indicator







Safeunit™ type:
■■  Type SFP
■■  Type SFQ
■■  Type SFD


Flow:
■■  3 l/min (0,75 GPM)
■■  8 l/min (2 GPM)
■■  15 l/min (4 GPM)


Pressure area:
■■  10 bar (150 psi)
■■  25 bar (360 psi)


Complete hose assembly:
■■  Yes


Seal connections:
■■  NPT ■■  1/8 ■■  1/4 ■■  3/8
■■  R ■■  1/2 ■■  Other


Documentation:
■■  English
■■  German
■■  Swedish
■■  Other 


Mounting:
■■  Bracket ■■  Stand


Mechanical Sealing Systems


Safeunit™ order form


Alarm:
■■  AC-1 (20-250 VAC/DC)
■■  DC-1 (10-36 VDC)


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without
prior notice. ISO 9001, ISO 14001, Certified. Details available on request.
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For your nearest John Crane facility, please contact one of the locations below.


Europe


Slough, UK


Tel: +44-1753-224000
Fax: +44-1753-224224


John Crane Safematic Oy


Muurame, Finland


Tel: +358-10-8525-611
Fax: +358-10-8525-600


North America


Morton Grove


Tel: +1-847-967-2400
Fax: +1-847-967-3915


Latin America


São Paulo, Brazil


Tel: +55-11-3371-2500
Fax: +55-11-3371-2599


Middle East & Africa


Dubai, United Arab Emirates


Tel:  +97-1488-39510
Fax: +97-1488-37766


Asia Pacific


Singapore


Tel: +65-6512-5200
Fax: +65-6512-5233


Packing or single Seal Flush Type SFP


Quench Seal Type SFQ


Double Mechanical Seal Type SFD








A – Seat/Mating Ring
B – Face/Primary Ring
C – Snap Ring 
D – Spring
E – Disc
F – Wedge
G – Retainer


C


A


E


F


■ Temperature:
-100°C to 400°C/-150°F to 750°F
(depending on materials used)


■ Pressure:
Type 59U - Up to 24 bar g/350 psig
Type 59B - Up to 50 bar g/725 psig


■ Speed:
Up to 25 m/s/5000 fpm


■ End Play/Axial Float Allowance:
±0.13mm/0.005"


Performance Capabi l i t ies


Design Features
■ Compact Designs
■ PTFE or Exfoliated Graphite Wedge Secondary Seal
■ Multispring Design Ensures Even Face Pressure
■ DIN 24960/ISO 3069 Stuffing Box Fit


5
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Product  Descript ion
The Type 59U is an unbalanced multispring DIN 24960
seal with a short unit fitted to a straight-through shaft.
The Type 59B is a hydraulically balanced multispring
DIN 24960 seal giving low face loading at high
pressures.
■ General chemical applications, oil refining, petro-


chemical, and pharmaceutical industries.
■ Suitable for use with corrosive fluids and for cryogenic


and high-temperature applications.


By choosing suitable component materials, the seals can
be adapted to operate with a wide range of liquids and
operating conditions.


TYPE 59U/59B
DIN Standard PTFE Wedge Seals


D


B


G







Type 59U Typica l  Arrangement/D imensiona l  Data
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Seal Size/D1 Seal Size
(mm) Code D3 D4 D11 D12 L1K L3 L45


14 0140 24 26 18.4 2.5 35.0 23.0 2.5
16 0160 26 28 20.4 2.5 35.0 23.0 2.5
18 0180 32 34 24.5 4.0 37.5 24.0 4.0
20 0200 34 36 26.5 4.0 37.5 24.0 4.0
22 0220 36 38 28.5 4.0 37.5 24.0 4.0
24 0240 38 40 30.5 4.0 40.0 26.7 4.0
25 0250 39 41 31.5 4.0 40.0 27.0 4.0
28 0280 42 44 34.5 4.0 42.5 30.0 4.0
30 0300 44 46 36.5 4.0 42.5 30.5 4.0
32 0320 46 48 38.5 4.0 42.5 30.5 4.0
33 0330 47 49 39.5 4.0 42.5 30.5 4.0
35 0350 49 51 41.5 4.0 42.5 30.5 4.0
38 0380 54 58 45.0 4.0 45.0 32.0 4.0
40 0400 56 60 47.0 4.0 45.0 32.0 4.0
43 0430 59 63 50.0 4.0 45.0 32.0 4.0
45 0450 61 65 52.0 4.0 45.0 32.0 4.0
48 0480 64 68 55.0 4.0 45.0 32.0 4.0
50 0500 66 70 57.0 4.0 47.5 34.0 4.0
53 0530 69 73 60.0 4.0 47.5 34.0 4.0
55 0550 71 75 62.0 4.0 47.5 34.0 4.0
58 0580 78 83 67.5 5.5 52.5 39.0 5.5
60 0600 80 85 69.5 5.5 52.5 39.0 5.5
63 0630 83 88 72.5 5.5 52.5 39.0 5.5
65 0650 85 90 74.5 5.5 52.5 39.0 5.5
68 0680 88 93 77.5 5.5 52.5 39.0 5.5
70 0700 90 95 79.5 5.5 60.0 45.5 5.5
75 0750 95 104 83.5 5.5 60.0 45.5 5.5
80 0800 104 109 89.5 5.5 60.0 45.0 5.5
85 0850 109 114 94.5 5.5 60.0 45.0 5.5
90 0900 114 119 99.5 5.5 65.0 50.0 5.5
95 0950 119 124 104.5 5.5 65.0 50.0 5.5


100 1000 124 129 109.5 5.5 65.0 50.0 5.5


Type 59U D imensiona l  Data (mm)


TYPE 59U/59B
DIN Standard PTFE Wedge Seals


3mm


10˚


1.6mm RADIUS


BREAK
EDGE


L45D12


D11
P.C.D.D1


±0.05mm


L3


L1K ±0.5mm


D3
D4


MIN.
BORE


For ease of installation, the lead-in
edge of the shaft or sleeve should
be chamfered as shown.


Alternative method of drive. Pin to be
press fit in driving collar or impeller,
and engaged in seal retainer as shown.







TYPE 59U/59B
DIN Standard PTFE Wedge Seals


Type 59B Typica l  Arrangement/D imensiona l  Data


Type 59B D imensiona l  Data (mm)
Seal Size/D1 Seal Size


(mm) Code D2 D3 D4 D11 D12 L1K L2 L3 L45
14 0140 18 32 34 24.5 4.0 42.5 18 30.5 4.0
16 0160 20 34 36 26.5 4.0 42.5 18 30.5 4.0
18 0180 22 36 38 28.5 4.0 45.0 20 31.5 4.0
20 0200 24 38 40 30.5 4.0 45.0 20 31.5 4.0
22 0220 26 40 42 32.5 4.0 45.0 20 31.5 4.0
24 0240 28 42 44 34.5 4.0 47.5 20 34.2 4.0
25 0250 30 44 46 36.5 4.0 47.5 20 34.5 4.0
28 0280 33 47 49 39.5 4.0 50.0 20 37.5 4.0
30 0300 35 49 51 41.5 4.0 50.0 20 38.0 4.0
32 0320 38 54 58 45.0 4.0 50.0 20 38.0 4.0
33 0330 38 54 58 45.0 4.0 50.0 20 38.0 4.0
35 0350 40 56 60 47.0 4.0 50.0 20 38.0 4.0
38 0380 43 59 63 50.0 4.0 52.5 23 39.5 4.0
40 0400 45 61 65 52.0 4.0 52.5 23 39.5 4.0
43 0430 48 64 68 55.0 4.0 52.5 23 39.5 4.0
45 0450 50 66 70 57.0 4.0 52.5 23 39.5 4.0
48 0480 53 69 73 60.0 4.0 52.5 23 39.5 4.0
50 0500 55 71 75 62.0 4.0 57.5 25 44.0 4.0
53 0530 58 78 83 67.5 5.5 57.5 25 44.0 5.5
55 0550 60 80 85 69.5 5.5 57.5 25 44.0 5.5
58 0580 63 83 88 72.5 5.5 62.5 25 49.0 5.5
60 0600 65 85 90 74.5 5.5 62.5 25 49.0 5.5
63 0630 68 88 93 77.5 5.5 62.5 25 49.0 5.5
65 0650 70 90 95 79.5 5.5 62.5 25 49.0 5.5
70 0700 75 95 104 83.5 5.5 70.0 28 55.5 5.5
75 0750 80 104 109 89.5 5.5 70.0 28 55.5 5.5
80 0800 85 109 114 94.5 5.5 70.0 28 55.0 5.5
85 0850 90 114 119 99.5 5.5 75.0 28 60.0 5.5
90 0900 95 119 124 104.5 5.5 75.0 28 60.0 5.5
95 0950 100 124 129 109.5 5.5 75.0 28 60.0 5.5


100 1000 105 129 134 114.5 5.5 75.0 28 60.0 5.5


3mm


10˚


1.6mm RADIUS


BREAK
EDGE


L45D12


D11
P.C.D.D2


±0.05mm


D1
L3


L1K ±0.5mm


D3
D4


MIN.
BORE


L2 ±0.5mm


For ease of installation, the lead-in
edge of the shaft or sleeve should
be chamfered as shown.


Alternative method of drive. Pin to be
press fit in driving collar or impeller,
and engaged in seal retainer as shown.







Example for Determining Pressure Rating Limits:


Seal: 40mm Diameter Type 59B


Product: Water


Face Material: Silicon Carbide 


Operating Temperature: 60°C/140°F


Operating Speed: 3000 rpm


Using the Basic Pressure Rating graph, the
maximum pressure would be 50 bar g/725 psig.


From the Multiplier Factors chart, apply the
multipliers for the specific service requirements 
to determine the maximum operating pressure for
the application:


50 bar g/725 psig x 1800 ÷ 3000 x 0.75 x 1 
= 22.5 bar g/325 psig


The maximum operating pressure for this 40mm
Type 59B is 22.5 bar g/325 psig.


* The ratio of sealed pressure to vapor pressure must be greater than 1.5,
otherwise consult John Crane. If the specific gravity is less than 0.60,
consult John Crane.


** Contact John Crane for more information.
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TYPE 59U/59B
DIN Standard PTFE Wedge Seals


Basic  Pressure Rat ing


Type 59B


Pressure (bar g) Pressure (psig)


70


800


1000


400  


200


0


60


50


10


0
0 20 40 60 80


0 1 2 3


Seal Size


Type 59U


60040


30


20


Carbon vs. Silicon Carbide
or Tungsten Carbide


Carbon vs. Niresist/
Alumina Ceramic


100


4


(mm)


(inches)


Lubricating Sealed Fluid at 30°C/85°F at 1800 rpm 


Mult ip l ier  Factors


Sealed Fluid
Lubricity


Sealed Fluid
Temperature
(For Carbon
Only)


Speed


Multiplier
Selection Considerations Factor


Petrol/Gasoline, Kerosene, or Better x  1.00
Water, Aqueous Solutions (<80˚C/176˚F) x  0.75
Flashing Hydrocarbons* x  0.60


Up to 80°C/175°F x  1.00
From 80°C to 120°C/175°F to 250°F x 0.90
From 120°C to 180°C/250°F to 355°F x  0.80
From 180°C to 230°C/355°F to 445°F x  0.65


From 400 to 1800 rpm x  1.00


From 1800 to 3600 rpm x 1800 rpm
÷ new speed


Above 3600 or <400 rpm **


The Basic Pressure Rating is for a standard
seal, as shown in the typical arrangement,
when installed according to the criteria given 
in this data sheet and generally accepted
industrial practices.


The Basic Pressure Rating assumes stable
operation at 1800 rpm in a clean, cool,
lubricating, nonvolatile liquid with an adequate
flush rate. When used with the multiplier
factors, the Basic Pressure Rating can be
adjusted to provide a conservative estimate 
of the dynamic pressure rating. For process
services outside this range or a more accurate
assessment of the dynamic pressure rating,
contact John Crane for more information.
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TYPE 59U/59B
DIN Standard PTFE Wedge Seals


Hydrostat ic  Pressure L imits  


Pressure (bar g) Pressure (psig)


100


1000


800


400


200


0


1600


80


60
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0 20 40 60 80


0 1 2 3


100


Seal Size
4


(mm)


(inches)


600


1200


1400


Type 59B


Type 59U


0


120


Materia ls  of  Construct ion


SEAL COMPONENTS MATERIALS


Description Standard Options


Face/Primary Ring Resin-Impregnated Carbon Graphite Antimony-Impregnated Carbon Graphite
Silicon Carbide-Coated Graphite Sintered Silicon Carbide


Seat/Mating Ring Sintered Silicon Carbide Alumina Ceramic
Tungsten Carbide


Seat O-Ring/Mating Ring Nitrile Perfluoroelastomer
Fluorocarbon
Ethylene Propylene


Retainer 316 Stainless Steel Alloy 400 (Monel®)
Disc Alloy C-276 (UNS N10276)
Snap Ring
Seat Securing Ring
Set Screws
Springs


Wedge Pure PTFE Exfoliated Graphite
Glass-Filled PTFE*


*Type 59U only.            Monel is a registered trademark of Inco Alloys International, Inc.







North and Latin Americas
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


Europe, Middle East, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5035


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling
products made from PTFE. Old and new PTFE products must not be incinerated.
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DIN Standard PTFE Wedge Seals








Intelligent Seal Water Control System







SmartFlow Control System optimizes 
seal water consumption and generates 
dramatic water savings


Purpose of seal water
Seal water is used for cooling a mechanical seal and lubricating seal faces. Each seal type 
has specific flow requirements for seal water. Exceeding the flow requirements does not 
bring any benefits but it generates extra costs due to increased water consumption. Water 
needs to be filtered before it is used as well as treated after usage. Industry is using various 
methods to control the flow starting with simple components such as control valves to more 
sophisticated flowmeters such as Safematic’s Safeunit™.


Water savings
There is a growing demand for reducing seal water usage and seal-related costs. 
Environmental issues and standards should also be brought to consideration. John Crane 
Safematic has the right solution for reducing seal water consumption: the SmartFlow 
control system. This intelligent system uses seal water only when the mechanical seal truly 
requires cooling. Based on field tests and laboratory experiments this system saves up to 
97% of seal water compared to flow meter regulated control systems.


Principle of operation
System operation is based on a heat-activated shape memory alloy spring that functions 
mechanically opening and closing the flow channel. The system accommodates 
automatically to new operating conditions, i.e alternating pressure and temperature.
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SmartFlow Control water  
consumption and savings  
with 4 l/min flow:


Seal: Safematic SE2-P1-40-QRMQ 
Rotation speed: 3000 1/min 
Seal water price: 0,50 C/m3


Product Water Consumption  Savings


150°C 0,420 l/min  89.5% 
135°C 0,364 l/min  90.9% 
100°C 0,245 l/min  93.9% 
80°C 0,223 l/min  94.4% 
60°C 0,093 l/min  97.7%


Savings per year EUR/SFC
1000,00


990,00


980,00


970,00


960,00


950,00


940,00


930,00


920,00


910,00


900,00
150  135 100 80 60


Product Temperature °C


EU
R







Retaining Ring
The retaining rings hold the 
mating ring and primary 
ring (insert) together during 
assembly.  Aligning the seal 
face halves is no longer a 
concern.


Gland Assembly
Contains our unique finger 
spring, spring retainer, and 
securely bonded-in-place 
o-rings and gaskets.


03Intelligent Seal Water Control System


Product features and benefits
•  saves water 
•  a compact unit 
•  reliable operation based on proven technology 
•  simple installation 
•  integrated filter to prevent clogging of the system 
•  no need for electricity, no wiring needed 
•  automatic operation is fast and accurate 
•  no adjustments needed 
•  maintenance-free operation, periodic check of filter is adequate 
•  fail-safe construction prevents seal failures in case of fault situations 
•  manufactured of recyclable materials


Calculate your savings
•   Typically a double-acting mechanical seal uses 4-6 l of seal water/min when operated 


without control device.
•   By using the Safematic Safeunit™ seal water control system water consumption can be 


reduced by 2-3 l/min. 
•   SmartFlow Control System reduces water consumption an additional 0,5-1,5 l/min 


depending on used application.
•   If the water price is 0,50 EUR/m3, the annual savings per pump is approximately 1200 


EUR and the water usage reduction being 4,5 l/min.


Safeunit™ 
Flowmeter 
AssemblyHosesDeaeration 


Valve
Filter 


(Located Inside)


SmartFlow 
Valve


This Section is an Option
SealSafety 


Valve







John Crane Safematic Oy 
Muurame, Finland


Tel: +358-10-8525-611 
Fax: +358-10-8525-600


For your nearest John Crane facility, please contact one of the locations below.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to 
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without 
prior notice. ISO 9001, ISO 14001 Certified. Details available on request.


©2008 John Crane   Print 09/08         www.johncrane.com           B-SmartFlow/Eng


Europe 
Slough, UK


Tel:  +44-1753-224000 
Fax:  +44-1753-224224


North America 
Morton Grove


Tel: +1-847-967-2400 
Fax: +1-847-967-3915


Latin America 
São Paulo, Brazil


Tel: +55-11-3371-2500 
Fax: +55-11-3371-2599


Middle East & Africa` 
Dubai, United Arab Emirates


Tel: +971-481-27800 
Fax: +971-488-62830


Asia Pacific 
Singapore


Tel: +65-6512-5200 
Fax: +65-6512-5233


Operation Circumstances


Temperatures
Product temperature max. 150 ºC (300 °F)  
Seal water outlet temperature max. 35 ºC (100 °F)  


Pressure
Seal water pressure 3-16 bar (44-230 Psi), must be at least 2 bar (28 Psi)  
higher than product pressure.  
Product pressure max. 14 bar (200 Psi) 


General requirements for seal water quality
Solid particles max. 10 mg/l may not include clay or alike small abrasives 
Particle size max. 50 µm 
Silicate content max. 10 mg/l  
Permanganate number max. 30 mg/l 
Amount of iron max. 1 mg/l 
Total hardness max. 10°dH 


Other
Outlet hose ought to be lead to a pressureless environment, otherwise seal water  
pressure must be at least 3 bar above discharge pressure.


Coding system
 
Code Type Applications


22160018 SFC-R1/8 for seals having water connections size R 1/8”
22160014 SFC-R1/4 for seals having water connections size R 1/4”
22160038 SFC-R3/8 for seals having water connections size R 3/8”
22160012 SFC-R1/2 for seals having water connections size R 1/2”
22170018 SFC-NPT1/8 for seals having water connections size 1/8” NPT
22170014 SFC-NPT1/4 for seals having water connections size 1/4” NPT
22170038 SFC-NPT3/8 for seals having water connections size 3/8” NPT
22170012 SFC-NPT1/2 for seals having water connections size 1/2” NPT








TYPE 6
Elastomer Bellows Seal


A – Seat Cup
B – Mating Ring (Seat)
C – Primary Ring
D – Spring
E – Bellows
F – Drive Ring
G – Drive Sleeve
H – Ferrules


! Temperature:
-45°C to 205°C/-49°F to 400°F 


! Pressure:
ID: 7.20 psi (0.5 bar)
OD: up to 75 psig (5 bar g)


! Speed:
Up to 1000 fpm/5m/s
Up to 3600 rpm


Performance Capabi l i t iesProduct  Descript ion
The Type 6 is a compact, unitized, single spring,
elastomer bellows mechanical seal.


! Type 6 Seals are designed for use in small centrifugal
water pumps, deep and shallow well jet pumps,
swimming pool pumps and wastewater pumps.


Design Features
! Seal Design:


One piece design enhances production line installation
and allows for ease of replacement.


! Sealing Faces:
Precision surface finish optimizes the service life and
reliability.  Materials designed to meet the broadest
range of applications.


! Drive Ring:
Elastomer drive ring is pre-loaded to provide positive
drive and tight seal along the shaft.


! Flexible Bellows:
Full convolution elastomer bellows provides maximum
flexibility in compensating for shaft movement and
wear.


! Spring:
Coil spring and ferrules provide consistent face loading
through extreme working conditions.


B


F


E


Industr ies Served
! Pool and Spa
! Industrial, Commercial and Residential Water Systems
! Heating and Cooling
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TYPE 6
Elastomer Bellows Seal


Type 6 Typ ica l  Arrangement/D imensiona l  Data


ALTERNATE O-RING SEAT


63


63


.040 LG X 20 ∞ CHAM.


.010 R.


±.002
SHAFT


±.005


±.002
BORE


BORE
MIN.


D5


D4


D3


L2 L1
L3


D1


D6


D2


Type 6 D imensiona l  Data ( inches)


Seal Size/D1
(inches) D2 D3 D4 D5 D6 L1 L2 L3


0.375 1.000 0.812 1.062 1.312 0.750 0.312 0.656 0.250


0.437 1.000 0.812 1.062 1.312 0.750 0.312 0.656 0.250


0.500 1.000 0.812 1.062 1.312 0.750 0.312 0.656 0.250


0.562 1.250 0.937 1.218 1.500 0.937 0.406 0.718 0.343


0.625 1.250 0.937 1.218 1.500 0.937 0.406 0.718 0.343


0.687 1.375 1.062 1.343 1.625 1.062 0.406 0.718 0.343


0.750 1.375 1.062 1.343 1.625 1.062 0.406 0.718 0.343


0.875 1.625 1.312 1.687 2.000 1.312 0.437 0.812 0.375


1.000 1.625 1.312 1.687 2.000 1.312 0.437 0.812 0.375







TYPE 6
Elastomer Bellows Seal


Criter ia  for Insta l lat ion   


E lastomer Temperature L imits


–100 0 100 200 300 400 (°F)
–73 -18 38 93 149 205 (°C)


Buna-N (Nitrile)


Fluoroelastomer


Ethylene Propylene


Neoprene (Chloroprene)


Shaft/Sleeve


Surface Finish 32 to 63 Ra


Out of Roundness 0.051mm/.002"


Axial End Play ± 0.13mm/0.005"


Limits


Temperature







SEAL COMPONENTS MATERIALS


Primary Ring Cranecarb (Phenolic Carbon Graphite)
(Washer) Carbon


Mating Ring Ceramic
(Seat) Silicon Carbide


Niresist


Hardware Stainless Steel


Secondary Seals Buna-N (Nitrile)
(Bellows, Drive Ring, Seat Cup, O-Ring) Neoprene® (Chloroprene)


Ethylene Propylene
Fluoroelastomer


Spring Stainless Steel


Materia ls  of  Construct ion 


TYPE 6
Elastomer Bellows Seal


ALTERNATE O-RING SEAT


35 124


8


7 6


2


91 – Seat Cup


2 – Mating Ring (Seat)


3 – Primary Ring


4 – Spring


5 – Bellows


6 – Drive Ring


7 – Drive Sleeve


8 – Ferrules


9 – O-Ring


Item. #


Neoprene is a registered trademark of DuPont.


Europe, Middle East, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove, Illinois USA


1-800-SEALING
Tel: 1-847-967-2400
Fax: 1-847-967-3915


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.
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Latin America
São Paulo, Brazil


Tel: 55-11-3049-9979
Fax: 55-11-3849-4511


Asia Pacific
Singapore


Tel: 65-861-1288
Fax: 65-862-4117








Sealing Solutions for 
Sulzer AHLSTARUP series


JCS1, JCS1F, JCS2
Safeunit Ultima


SmartFlow







Typical applications:


Safeseal JCS1 is a rugged, pump integrated single seal designed for
clean and lubricating fluids such as water, oils, solvents and low
consistency paper stocks. The JCS1 seal is designed especially for the
Sulzer AHLSTARUP pump series.


The JCS1 seal is easy to install from the impeller side. JCS1 is very
advanced in its technical capabilities including a patented drive
mechanism for seal faces and self aligning, elastically mounted 
thrust ring.


Features and benefits:


• Balanced design provides undisturbed operation even with sudden 
pressure shocks.


• Single spring on atmospheric side located in the stationary part of 
the seal. Material is corrosion resistant. Shaft misalignment does not
pulsate the spring nor wear out the O-ring.


• SiC/Carbon or SiC/SiC seal faces as standard materials. 


• No measurements required for installation. Easy installation 
reduces risk of human error.


• Seal installation does not require back plate removal and the seal is 
fastened with one bolt which guarantees fast, trouble free 
installation.


• Torque transmission with super elastic devices combined with no 
drive pins at seals faces. Seal faces do not crack at start-up.


• Seal has an integrated splash guard.


Safeseal JCS1
Advanced design, good technical solutions


Safeseal JCS2
Double-balanced design, ultimate reliability


Typical applications:


The double-balanced design of Safeseal JCS2 ensures reliable and long-lasting
operation under the most demanding conditions. This seal is typically used in
pumps for abrasive and environmentally hazardous liquids in pulp and paper
mills. Applications include also demanding services in food, metal and fertilizer
processes.


The JCS2 seal is especially designed for the Sulzer AHLSTARUP pump series.


Features and benefits:


• Seal utilizes the integrated and advanced SmartFlow seal water control 
technology.


• More than 90% seal water savings compared to normal flow control system.


• Single spring located in the stationary part of the seal. Material is corrosion 
resistant and flushed with seal water.


• Shaft misalignment does not pulsate the spring nor wear out the O-ring.


• Heat shrunk SiC/SiC, SiC/Carbon seal faces as standard materials.


• The piston design of the seal enables large axial movement that does not 
have impact on spring loading.


• No measurements required for installation. Easy installation reduces risk of 
human error.


• Seal installation does not require back plate removal and the seal is fastened 
with one bolt which guarantees fast trouble free installation.


• Torque transmission with super elastic devices combined with no drive pins at 
seals faces. This eliminates possible start-up failures.


• Even in standard models, PTFE is used in O-ring positions where they are 
exposed to the process liquid.


• The special double-balanced design allows the use of both pressurized and 
non-pressurized sealant.


• Seal has an Integrated splash guard.


Safeseal JCS1F
A reliable seal for demanding conditions with product
recirculation API plan 11 or external water flush
Typical applications:


JCS1F single seal operates on API plan 11 for hot water applications or on a continuous
external water flush principle when needed. It is designed for demanding applications
where clean water flush lubricates seal faces. Typical low solids applications include hot
water or paper stock pumps at pulp mill washing and screening facilities.


Utilizes the same design features and principles as JCS1 seal described above. 


Pressurized continuous water flush through restricted throttle design into the process
provides clean lubrication for the seal faces. This set up also eliminates the possible dry
run during the pump start-up.


patent pending







Safeunit Ultima


John Crane Safematic Seal Support Systems


seal water
to seal


seal water in
seal water
from seal


seal water to drain


Model SUP-C-08-00/AC1 Model SUD-C-08-10/AC1


patent pending


seal water
to seal


seal water in


Safeunit Ultima features and benefits


• Controls and monitors seal water flow and pressure


• Detects internal seal leakage and packing wear


• Reduces and pre-determines maximum seal water consumption


• Can back flush and clean with equipment running


• Simplifies pump setup


• Greatly reduces multi-component installation cost


• Flow indicator and pressure gauge with memory pin


• Unique non-clog valves


• Available with optional electrical alarms


• Check valve integrated


Technical Specifications:


Seal water temperature: max. 75 °C (175 °F)


Seal water pressure: max 25 bar (360 psi)


Flow: 0-8 l/min (0-2 GPM)


Other options available.


Inductive low flow alarm sensor 


Pressure gauge with memory pin


Flow rate indicator


Flow memory indicator


Push clean button


Flow regulating valve


Pressure regulating valve (for double seal application)
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System operation is based on heat-activated shape memory alloy that functions mechanically opening
and closing the flow channel.


Seal water flows
only when seal
cooling is needed


patent pending


To be used with JCS2 seals


seal water in


Technical Specifications:


Product temperature: max 150 °C (300 °F)


Seal water temperature: max. 45 °C (100 °F)


Process pressure: max 14 bar (200 PSI)


Seal water pressure 3-16 bar (44- 230 PSI)
and at least 2 bar (28 PSI) higher than
process pressure


General requirements for seal water quality
have to be met.


Please consult John Crane for further
instructions. 


Product features and benefits


• Remarkable reduction of seal water usage 


• A compact unit


• Reliable operation based on proven technology


• Simple installation


• Mechanical operation, no need for electricity, no wiring needed


• Automatic operation is fast and accurate


• No adjustments needed


• Maintenance-free operation


• Fail-safe construction prevents seal failures in case of fault situations


• Manufactured of recyclable materials


SmartFlow Control valve


Integrated bleed valve for venting


Integrated safety valve provides security.


Integrated check valve to prevent water supply line contamination.


Option for inductive switch that indicates proper function.


SmartFlow Control – Eco-effective seal water control solution
for increased reliability


SmartFlow Control
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JCS2
Technical specifications:


Stuffing box pressure: max. 25 bar (360 psi)
Seal water pressure: max. 15 bar (215 psi)
Speed: max. 20 m/s (65 ft/s)
Temperature: max. 180 °C (350 °F)


Materials:


Seal faces: SiC/SiC, SiC/SiC


O-rings: PTFE (product side)
EPDM, Viton®


Metal parts: Standard materials
EN 1.4436/1.4460
(AISI316/329)


Springs: EN 1.4436 (AISI 316)


JCS1F
Technical specifications:


Stuffing box pressure: max. 16 bar (225 psi)
Speed: max. 20 m/s (65 ft/s)
Temperature: max. 120 °C (250 °F)


Materials:


Seal faces: SiC/Carbon or SiC/SiC


O-rings: PTFE, EPDM, Viton®


Metal parts: Standard materials
EN 1.4436/1.4460
(AISI316/329)


Springs: EN 1.4436 (AISI 316)


JCS1
Technical specifications:


Stuffing box pressure: max. 16 bar (225 psi)
Speed: max. 20 m/s (65 ft/s)
Temperature: max. 90 °C (195 °F)


Materials:


Seal faces: SiC/Carbon or SiC/SiC


O-rings: PTFE, EPDM, Viton®


Metal parts: Standard materials
EN 1.4436/1.4460
(AISI316/329)


Springs: EN 1.4436 (AISI 316)







Mechanical Sealing Systems


Type JCS seal identification System


E.g. JCS2-50-QRMQ-307645 
XXXX-XX-X1-X2-X3-X4-XXXXXX


1   Type of seal: JCS1: single seal
JCS1F: single seal with flush
JCS2: double seal


2   Shaft diameter: (mm)


3   Material codes: 


X1 X2 X3 X4


Q-SiC/SiC R-EN 1.4436/1.4460 M-PTFE Q-Sic/Sic
G-SiC/carbon (AISI 316/329) E-EPDM G-SiC/carbon


V-Viton® O-single seal
X-Other


4   Assembly  drawing number


1 2 3 4


John Crane has a comprehensive network of highly trained representatives, distributors,
and installation and maintenance personnel. Contact your local John Crane sales office
for more information.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without
prior notice. ISO 9001, ISO 14001, ISO/TS 16949 Certified. Details available on request.


©2007 John Crane   Print 11/07 www.johncrane.com B-Sulzer/Eng


For your nearest John Crane facility, please contact one of the locations below.


Europe


Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


John Crane Safematic Oy


Muurame, Finland


Tel: 358-10-8525-611
Fax: 358-10-8525-600


North America


Morton Grove


Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America


São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East & Africa


Dubai, United Arab Emirates


Tel:  971-4-8839510
Fax: 971-4-8837766


Asia Pacific


Singapore


Tel: 65-6512-5200
Fax: 65-6512-5233








A – Set Screws 
B – Socket Head Cap 


Screws
C – Compression Ring
D – Flexible Graphite 


Packing
E – Bellows Assembly
F – Insert/Primary Ring


! Temperature:
-75°C to + 425°C/-100°F to + 800°F
(with flexible graphite static packing)


! Pressure:
Vacuum to 25 bar/360 psi
Vacuum to 69 bar/1,000 psi  (with DOUBLE-PLY bellows)
(see Basic Pressure Ratings curve)


! Speed:
up to 25m/s/5,000 fpm for Types 606 and 609
up to 50m/s/10,000 fpm for Type 604


Performance Capabi l i t iesProduct  Descript ion
! Type 604:


High-temperature general-purpose stationary bellows
assembly capable of handling high shaft speed applica-
tions and high shaft-to-seal chamber misalignment.


! Type 606:
High-temperature rotary bellows assembly with drive
lugs under the bellows for additional rotational drive in
viscous or thermosetting applications.


! Type 609:
High-temperature rotary bellows assembly with
narrow cross-section design for easy fit.


TYPE 604/606/609
High-Temperature Sealol® Metal Bellows Seals


C


Sealol is a registered trademark of John Crane.


Design Features
! Sealol® Edge-welded Metal Bellows
! Elastomer-free Design
! Standard Components
! Available in Single or Dual Cartridge Arrangements
! Available with a Secondary Containment Seal
! The Type 604 and Type 609 meet API 682


Requirements
! Available with DOUBLE-PLY Bellows


Typica l  App l icat ions
! Aqueous Solutions
! Aromatic Fractionation Products


(Benzene, Toluene, Solvents, etc.)
! Crude Oil Fractionation Products


(Fuel Oil, Lubricating Oil, Gasoline,
etc.)


! Heat Transfer Fluids


F


B


! Caustics
! Chemicals
! Hydrocarbons
! Lubricating Fluids
! Some Acids


6
0


4
/
6


0
6


/
6


0
9


Sealol® Welded Metal Bellows
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Speed Up to 3600 rpm x 1.00 x 1.00
Above 3600 rpm x (3600/speed) x (3600/speed)


Sealed Fluid Petroleum/Gasoline, Kerosene,
Lubricity Lube Oil, etc... x 1.00 x 1.00


Water and Aqueous
Solutions (< 80oC/176oF) x 0.75 x 0.75
Light Hydrocarbons (see Note 1) x 0.60 (see Note 2)


Sealed Fluid Up to 80oC/176oF x 1.00 x 1.00
Temperature Up to 120oC/250oF x 0.90 x 1.00
(see Note 3) Up to 205oC/400oF x 0.80 x 1.00


Up to 315oC/600oF x 0.65 x 1.00
Above 315oC/600oF x 0.65 (see Note 4)


Basic  Pressure Rat ing 


Mult ip l ier  Factors
Example for Determining Pressure
Rating Limits:


Seal: Type 604
Size: 3.5" (89mm)
Product: High Viscosity Gas Oil
Face Material: Carbon vs. Silicon Carbide 
Operating Temperature: 325°C/620°F
Operating Speed: 3600 rpm


Example for Determining Dynamic
Pressure Rating:


The maximum pressure for a particular
application is the lesser of the maximum
pressure limit curve or the pressure
calculated when the multiplier factors are
applied to the specific seal face material 
curve.


Maximum Pressure Limit Curve:
19.5 bar(g)/283 psig max pressure


Carbon Limit Curve:  29.3 bar g/425 psig


Calculated Limit:  29.3 bar g/425 psig x
1.00 x 1.00 x 0.65 = 19 bar g/276 psig


At 3600 rpm with the service conditions
noted, an 3.5" (89mm) (Seal Size) Type
604 has a maximum operating pressure
limit of 19 bar g/276 psig.


NOTES:
1. Specific gravity > 0.6 and ratio of sealed pressure to vapor pressure > 1.5.
2. More details regarding the fluid and the operating conditions are required.
3. Temperature at the seal faces includes effects of flush, quench and cooling.
4. Contact John Crane Engineering for more information.


Multiplier Factors


Carbon  SiC vs. SiCSelection Consideration
vs. SiC T/C vs. SiC
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Seal Size


Pressure (bar g) Pressure (psig)


(inches)


(mm)


500


435


360


290


220


150


70


0


25 50 75 180150125100


1.0 2.0 3.0 4.0 7.06.05.0


Carbon (Standard), Tungsten Carbide or Silicon Carbide


NOTES:
1. Basic Pressure Rating Curve based on Single-Ply Bellows.
2. Basic Pressure Rating Curve is differential pressure applied to seal outside diameter.
3. Inside Diameter Differential Pressure vs. Temperature Limits: If the inside diameter differential pressure is greater
    than 5 bar/75 psi or the operating temperature is greater than 315˚C/600˚F, consult John Crane Engineering.


(Balanced for High Pressure)


Maximum Pressure Limit


Tungsten Carbide or Silicon Carbide (Standard)


Contact John Crane  
Engineering for  
applications in this area.


TYPE 604/606/609
High-Temperature Sealol® Metal Bellows Seals


The Basic Pressure Rating is for a
standard seal, as shown in the
typical arrangement, when installed
according to the criteria given in
this data sheet and generally
accepted industrial practices.


The Basic Pressure Rating
assumes stable operation at 3600
rpm in a clean, cool, lubricating,
non-volatile liquid with an adequate
flush rate.  When used with the
Multiplier Factors, the Basic
Pressure Rating can be adjusted to
provide a conservative estimate of
the dynamic pressure rating.


Contact John Crane Engineering for
process services outside this range
for a more specific assessment of
the dynamic  pressure rating, or 
DOUBLE-PLY bellows pressure 
rating. 
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Typica l  609/ECS Arrangement


Typica l  604 S ing le  Arrangement  (API  682)


Typica l  606 S ing le  Arrangement
{


{
{


TYPE 604/606/609
High-Temperature Sealol® Metal Bellows Seals


Type 604


Type 609


Type 606







Typica l  604 D imensiona l  Data


Typica l  606 D imensiona l  Data 


Seal Dash A B  C A B C 
Number +.000 Ref. Ref. +.000 Ref. Ref.


(size code) -.002 -0.05
-16 .750 1.625 2.312 19.05 41.28 58.72
-18 .875 1.750 2.343 22.23 44.45 59.51
-20 1.000 1.875 2.343 25.40 47.63 59.51
-22 1.125 2.000 2.375 28.58 50.80 60.33
-24 1.250 2.125 2.375 31.75 53.98 60.33
-26 1.375 2.250 2.468 34.93 57.15 62.69
-28 1.500 2.375 2.500 38.10 60.33 63.50
-30 1.625 2.500 2.500 41.28 63.50 63.50
-32 1.750 2.625 2.531 44.45 66.68 64.29
-34 1.875 2.750 2.531 47.63 69.85 64.29
-36 2.000 2.875 2.562 50.80 73.03 65.07
-38 2.125 3.000 2.562 53.98 76.20 65.07
-40 2.250 3.250 2.750 57.15 82.55 69.85
-42 2.375 3.375 2.781 60.33 85.73 70.64
-44 2.500 3.500 2.781 63.50 88.90 70.64
-46 2.625 3.687 2.875 66.68 93.65 73.03
-48 2.750 3.812 3.000 69.85 96.82 76.20
-50 2.875 4.000 3.000 73.03 101.60 76.20
-52 3.000 4.125 3.000 76.20 104.78 76.20
-54 3.125 4.250 3.000 79.38 107.95 76.20
-56 3.250 4.375 3.000 82.55 111.13 76.20
-58 3.375 4.500 3.000 85.73 114.30 76.20
-60 3.500 4.625 3.000 88.90 117.48 76.20
-62 3.625 4.750 3.000 92.08 120.65 76.20
-64 3.750 4.875 3.000 95.25 123.83 76.20


TYPE 604/606/609
High-Temperature Sealol® Metal Bellows Seals


B
C D
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B


C
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Seal Dash A B C D A B C D
Number +.000 Ref. Ref. Ref. +.000 Ref. Ref. Ref.


(size code) -.002 -0.05
-18 1.000 1.937 1.969 1.138 25.40 49.20 50.01 28.91
-20 1.125 2.062 1.969 1.138 28.58 52.37 50.01 28.91
-22 1.250 2.187 1.969 1.138 31.75 55.55 50.01 28.91
-24 1.375 2.312 1.938 1.138 34.93 58.72 49.23 28.91
-26 1.500 2.562 2.063 1.191 38.10 65.07 52.40 30.25
-28 1.625 2.562 2.060 1.222 41.28 65.07 52.32 31.04
-30 1.750 2.687 2.060 1.254 44.45 68.25 52.32 31.85
-32 1.875 2.812 2.062 1.254 47.63 71.42 52.37 31.85
-34 2.000 2.937 2.060 1.285 50.80 74.60 52.32 32.64
-36 2.125 3.187 2.182 1.316 53.98 80.95 55.42 33.43
-38 2.250 3.312 2.218 1.348 57.15 84.12 56.34 34.24
-40 2.375 3.437 2.186 1.379 60.33 87.30 55.52 35.03
-42 2.500 3.562 2.184 1.410 63.50 90.47 55.47 35.81
-44 2.625 3.687 2.250 1.443 66.68 93.65 57.15 36.65
-46 2.750 3.937 2.250 1.608 69.85 100.00 57.15 40.84
-48 2.875 4.062 2.281 1.608 73.03 103.17 57.94 40.84
-50 3.000 4.187 2.250 1.608 76.20 106.35 57.15 40.84
-52 3.125 4.312 2.250 1.608 79.38 109.52 57.15 40.84
-54 3.250 4.437 2.219 1.608 82.55 112.70 56.36 40.84
-56 3.375 4.562 2.282 1.608 85.73 115.87 57.96 40.84
-58 3.500 4.687 2.373 1.650 88.90 119.05 60.27 41.91
-60 3.625 4.812 2.375 1.650 92.08 122.22 60.33 41.91
-62 3.750 4.937 2.375 1.650 95.25 125.40 60.33 41.91
-64 3.875 5.062 2.375 1.650 98.43 128.57 60.33 41.91


Inch mm


Inch mm


Note: “A” is the maximum shaft or sleeve diameter in arrangements excluding a steam guide sleeve.







Typica l  609 D imensiona l  Data 


Recommendat ions for Viscous F lu ids 


Seal Dash A B C A B C
Number +.000 Ref. Ref. +.000 Ref. Ref.


(size code) -.002 -0.05
-16 1.000 1.625 1.531 25.40 41.28 38.89
-18 1.125 1.750 1.562 28.58 44.45 39.67
-20 1.250 1.875 1.593 31.75 47.63 40.46
-22 1.375 2.000 1.593 34.93 50.80 40.46
-24 1.500 2.125 1.593 38.10 53.98 40.46
-26 1.625 2.250 1.593 41.28 57.15 40.46
-28 1.750 2.375 1.625 44.45 60.33 41.28
-30 1.875 2.500 1.625 47.63 63.50 41.28
-32 2.000 2.625 1.656 50.80 66.68 42.06
-34 2.125 2.750 1.656 53.98 69.85 42.06
-36 2.250 2.875 1.719 57.15 73.03 43.66
-38 2.375 3.000 1.719 60.33 76.20 43.66
-40 2.500 3.250 1.750 63.50 82.55 44.45
-42 2.625 3.375 1.781 66.68 85.73 45.24
-44 2.750 3.500 1.781 69.85 88.90 45.24
-46 2.875 3.687 1.875 73.03 93.65 47.63
-48 3.000 3.812 1.875 76.20 96.82 47.63
-50 3.125 4.000 1.875 79.38 101.60 47.63
-52 3.250 4.125 1.875 82.55 104.78 47.63
-54 3.375 4.250 1.875 85.73 107.95 47.63
-56 3.500 4.375 1.875 88.90 111.13 47.63
-58 3.625 4.500 1.875 92.08 114.30 47.63
-60 3.750 4.625 1.875 95.25 117.48 47.63
-62 3.875 4.750 1.875 98.43 120.65 47.63
-64 4.000 4.875 1.875 101.60 123.83 47.63


0 - 1,000 cSt: Standard Seal
1,000 - 3,500 cSt: Hard Face Material
3,500 - 7,500 cSt: Drive Lugs


7,500 - 10,500 cSt: Consult John Crane Engineering


NOTE: SSU (Saybolt Universal Seconds) approximately equals cSt (centistoke) x 4.6347cP (centipoise) = cSt (centistoke) x specific gravity.


TYPE 604/606/609
High-Temperature Sealol® Metal Bellows Seals
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Inch mm
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TYPE 604/606/609
High-Temperature Sealol® Metal Bellows Seals


DESCRIPTION MATERIALS


Seal Components Standard Options


Bellows Alloy 718 (UNS N07718) Heat Treated AM350 (UNS S35000)


Insert/Primary Ring Premium Carbon Grade —
Silicon Carbide
Tungsten Carbide


Static Seals Flexible Graphite —


Shell/Primary Ring Adaptor Alloy 42 (UNS K94100) —


Adaptor Alloy 625 (UNS N06625) 347 Stainless Steel (UNS S34700)


Materia ls  of  Construct ion


Sealo l  Welded Meta l  Be l lows
Sealol Bellows Benefits


! Uniform Plate Rigidity and Stress Distribution
! Enhanced Fatigue Strength
! Pressure-Balanced by Design
! Less Heat Generated
! Lower Power Consumption


Sealol Bellows Design Features


! Optimum 45° Tilt Angle
! Three-Sweep Radius
! Nesting Ripple Plate Design
! Static Secondary Seal
! Light Spring Loads
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TYPE 604/606/609
High Temperature Sealol® Metal Bellows Seals


Type 606 High-Temperature Metal Bellows


Type 604 High-Temperature Metal Bellows


A – Insert/Primary Ring 
B – Flexible Graphite 


Packing
C – Bellows Assembly


A – Socket Head Cap 
Screws 


B – Compression Ring
C – Spacer Ring
D – Bellows Assembly
E – Set Screws
F – Flexible Graphite 


Packing
G – Drive Lugs
H – Insert/Primary Ring


B


A


C


C
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TYPE 604/606/609
High Temperature Sealol® Metal Bellows Seals


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.


©2001 John Crane   Print 12/01 www.johncrane.com ISO-Certified QS 9000 S-604/606/609


Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove, Illinois USA


1-800-SEALING
Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East, Africa, Asia
Dubai, United Arab Emirates


Tel: 971-4-3438940
Fax: 971-4-3438970








2800X


eXtending the performance of non-contacting pump seals


2800 Series







eXtended performance - lower,


higher, and safer
The John Crane type 2800X is a non-contacting dual
seal for non-turbo, large-bore rotating equipment
applications, and complements the John Crane type
2800E small-bore range.
2800X seals feature new-patented technology, 
which provides the basis for a series of enhanced 
end user benefits.
• Reduced operational costs. Compliant face


technology keeps the gap between the seal faces to
a minimum, whilst maintaining long life, non-
contacting performance. The result is lower gas
barrier usage, even with large seals


• Excellent reliability. In addition to thousands of hours
testing, 2 years field running of the key technology
has been completed successfully before product
commercialisation


• Longer seal life. The design, use, and friction
characteristics of new polymeric components
enables improved performance at lower
temperatures and reduced hang-up
problems with solid-in-liquid process fluids


eXtended performance-lower, 


h•


• Safer operation. Reverse pressure capability ensures
that, in the event of barrier gas failure, the process
pressure will close the seal faces, preventing mass
escape of process fluid. The result is safer operation,
even under breakdown conditions, and no
atmospheric discharge


• Wider performance specification. Patented design
enables lower and higher speeds and process
pressures to be achieved and provides greater 
re-assurance under common operating conditions


2800X eXtended performance
for non-contacting pump seals







2800X eXtended performance


How 2800X works
Spiral grooves are machined into the mating ring faces
of each seal head. A suitable pressurised inert gas is
injected between the seals. As the pump shaft rotates
barrier gas flows in to the spiral grooves. The gas is
compressed as it does so, then expands on leaving the
spiral grooves. This expansion produces a nett opening
force thus separating the faces.
As a result of this process, long seal life with low
running and repair costs is achieved, the seal faces
are non-contacting and so do not wear. 
In addition, installation is much simpler as no complex
barrier fluid system is needed.


Be kind to the environment
We live in an era where industry recognises its
responsibilities to the greater community more than
ever before. Climate change, recycling, emissions,
contamination, energy usage, and safety are now key
drivers for many societies. The eXtended performance
of the new John Crane 2800X seal range provides a
positive contribution to rotating equipment users as
they respond to these challenges. 
According to the Fluid Sealing Association, a 50mm
conventional wet seal, rotating at normal pump
speeds and pressures uses 10330 KWh of electricity
per annum.
The cost of this electricity to the end user is
approximately 1000 Euros (at 2007 prices).
In the process of generating that electricity up to 10
tonnes of carbon dioxide greenhouse gas are emitted,
just for one seal.
Fluid Sealing Association calculations show that the 
use of a 2800X seal reduces these costs and emissions
by 92%.
In addition the reflective design of the new 2800X 
seal range ensures an increased number of common
components are used, assisting the re-use,
refurbishment, and therefore re-cycling
characteristics of the product.
Finally, 2800X seals use no seal water flush, both
saving water and eliminating the need for post-flush
water treatment.
2800X seals can help you save money AND be kind to
the environment. 


• Highly reliable
• Low running costs
• Low energy usage
• Kind to the environment
• Zero emissions
• Compatible with API 682 
• Safety in design
• Contamination-free sealing
• Easy installation







Materials of Construction


eXtended performance for 


existing applications
The 2800X is designed to retrofit existing installations
of 2800, 2800ER, and 2800HP seals, so customers can
easily upgrade to 2800X performance as part of their
normal service and maintenance programmes.


eXtended performance for API
The American Petroleum Institute seal standard API
682 series strives to promote best practices in the
selection and operation of mechanical sealing systems
so as to extend seal life whilst meeting environmental
emission regulations. In the 2nd edition, the scope of
the standard was extended to include non-contacting
seals for use in chemical and petrochemical pumps.


The 2800XP seal type has been engineered to meet the
new performance and design requirements in category
2, arrangement 3 of the latest API 682 edition.


eXtended performance for 


special applications
The patented technology and tolerant design of type
2800X seals make them ideally suited for applications
requiring specially engineered seals with performance
even beyond that of the standard range.


Examples already in customer use include very large
(greater than 200mm) seals yet with minimum gas
consumption; operating speeds as low as 800rpm yet
with full retention of non-contacting characteristics;
and pressures of up to 100 bar.


If your process requires special performance capability
consult John Crane for industry-leading design and
applications engineering expertise.


Broad operating ranges
2800X seals cover a wide range of normal 
performance capabilities


Temperature : -40˚C to +260˚C, -40˚F to +500˚F


Pressure: to 42 bar g, 620 psi


Speed: 1000 – 3600 rpm


Size range: 20mm to 110mm, 1” – 4”, suitable for
pumps meeting the requirements of pump standards
ANSI B 73.1 and 2, ISO13709, and seal chamber
standard ISO 3069H.


SEAL COMPONENTS MATERIALS


Description Standard Options


Face/Primary Ring Ni-Cr impregnated carbon graphite Sb impregnated carbon graphite


Seat/Mating Ring Ni-bonded tungsten carbide API 682 Ni-bonded tungsten carbide
API 682 self sintered silicon carbide
Self sintered silicon carbide


Metal Components 316 stainless steel Alloy C-276 
Titanium


O-Ring Fluorocarbon Nitrile 
Perfluoroelastomer Ethylene propylene
High temperature perfluoroelastomer


2800X eXtended performance







Where and when to use 


2800X seals
2800X seals excel in many performance-critical
applications, including
• Reactive or temperature-sensitive media, where


local process ‘hot spots’ can cause unwanted
chemical reactions, such as reactive monomers in
polymerisation processes


• Air (oxygen) - sensitive processes especially where
unwanted oxidation reactions could occur


• Cold applications, such as ammonia processing
• Processing of extremely pure materials, where no


contamination is permissible
• Where process liquids are near the gas/liquid 


phase equilibrium, because pump cavitation and
dry running does not significantly impact on gas
seal performance 


• Light hydrocarbons (e.g. benzene, 
solvents, propane)


• Vertical slow-running pumps


Supporting 2800X seals
A barrier gas is required to operate a 2800X seal, in
the form of a clean, dry gas supplied at 3 bar, 43 psi
above the process pressure. Suitable gases include
plant nitrogen, bottled nitrogen, or plant instrument
air. A minute amount of this barrier gas is consumed
by the 2800X seal and released to atmosphere.
Examples also exist of the use of noble gases for
ultra-pure applications.
John Crane provides a comprehensive range of
compact, easy-to-install barrier gas control systems.
These support systems are designed as required to
fulfil a range of tasks and operating environments.
• Regulate barrier gas flow and pressure 
• Filter barrier supply gas
• Monitor seal performance
• Boost pressure where available gas pressure is


below process pressure
• Provide alarm systems for excessive barrier 


gas consumption
• Provide alarm systems for supply pressure loss
For optimum performance, we recommend that
support systems be designed with regard to the
intended process conditions. For individual
installation design, please contact John Crane.


2800X Seal Range Categories


2800XA Seal Type  


2800XP Seal Type 


2800XS Seal Type  Engineered seals for special sizes and applications beyond the normal parameters


For applications including API up to 42 bar g 


For applications up to 21 bar g and standard size range and geometry


2800X seals are divided into 3 seal types according to the performance requirements of the application.
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Small-bore applications
In addition to the 2800X range of seals for large-bore
equipment, John Crane also offers the type 2800E
series, which meets the requirements of small-bore
rotating equipment standards such as ISO 3069C/ DIN
24960


Type 2800 Seals Serve this Partial List of Representative Fluids:


Acetone
Acetic anhydride
Acrylonitrile
Alkyl resins
Amines
Ammonia
Anhydrous cyclohexane
Benzene
Bisphenol acetate
Butadiene
Chlorine gas
Dichlorobutadiene
Dichloroethane
Ethanol
Ethyl chloride
Ethyl hexanol bottoms


Formaldehyde
Gasoline
Glacial acrylic acid
Hydrocarbon
Isobutyl alcohol
Kerosene
LPG
Methanol
Methylene chloride
Molten chemical tar
Nitric acid
Organic acid
Phenol
Plastic pigment
Propane/butane
Propane with caustic


Recycle gas
Santotherm 59
Slurry water
Sodium carbonate
Sodium hydroxide
Spent methanol & chemical
Styrene
Sugar solutions
Sulphuric acid
Therminol
Therminol 59
Toluene
Wastewater/hydrocarbon
Xylene


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without
prior notice. ISO 9001, ISO 14001, ISO/TS 16949 Certified. Details available on request.
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For your nearest John Crane facility, please contact one of the locations below.


Europe


Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America


Morton Grove


Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America


São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East & Africa


Dubai, United Arab Emirates


Tel:  00-97-1488-39510
Fax: 00-97-1488-37766


Asia Pacific


Singapore


Tel: 65-6512-5200
Fax: 65-6512-5233
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T SERIES
Membrane Couplings Types TSK & TLK
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Product Description
Metastream® T Series Couplings, pioneered by John Crane
Flexibox® incorporate scalloped, stainless steel, flexible
membranes. This design gives the most flexible solution
for high torque and misalignment conditions. This range
of couplings has been specifically designed to meet the
exacting standards of API 610, to all its editions.


The coupling comes as a cartridge design to maximise
reliability, whilst also making it very easy to fit on site.
This concept ensures the high level of integral balance is
maintained when the coupling is installed.


The coupling incorporates many features listed as standard,
to ensure safe and trouble free operation, giving the user that
fit and forget reliability expected of all Metastream products.
■ Easy to fit
■ Meets API 610 (all editions). TLK meets API 671, and the


TSK range can be supplied to API 671, if required
■ Intrinsic balance exceeds AGMA class 9
■ Ideally suited to pump applications, electric motor and


turbine drives in critical process industry, marine and power
generation applications


■ Coated carbon steel for corrosion protection
■ Choice of hub configuration to suit shaft diameters


Design Features
Fit and Forget: The T Series coupling is designed for infinite
life, and with correct machinery alignment will out last the
machines it connects.


Overload Protection: The coupling is fitted with overload
collars to prevent membrane rupture in the event of severe
torsional overload.


Anti-Fly Retention: The spacer is retained by specially
designed anti-fly guard rings to ensure safe operation, even
in the un-likely event of membrane and bolt failure.


Low Imposed Loads: The membranes have been designed
to optimise their torque capability, whilst minimising the
reaction forces due to misalignment, thus  maximising the 
life of the machines connected.


Zero Maintenance: The coupling has no relative moving parts,
and hence requires no lubrication or routine maintenance.


Standards Features: The coupling hubs are fitted with 
puller holes as standard. Self locking threads ensure the 
hub bolts remain in place under all vibration conditions. The
transmission unit has compression and jacking bolt features
to ease assembly and removal.


No Backlash: The coupling design, with fitted bolts, and
torsionally stiff membranes ensures that there is zero
backlash. This makes the coupling ideal for drives where
constant speed is crucial.


A – Stainless Steel
Flexible Membranes


B – Overload Collars
C – Cartridge


Transmission Unit
D – Anti-Fly Feature
E – Anti-Corrosion


Treatment
F – Hubs with Puller


Holes
G – Robust Hub Bolts
H – Large Shaft


Diameters
accommodated


J – Locked thread
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Rating Torque Max Weight Weight Unbored Hubs
Coupling Speed Transmission Unit


Size kW/1000 Continuous Peak Min. DBSE Extra DBSE Standard Large Long
rpm Nm Nm rpm Kg Kg/m Kg Kg Kg


0013 13 125 310 25,500 1.4 3.2 0.9 1.8 -
0033 33 315 790 20,000 2.7 5.3 1.6 3.1 -
0075 75 715 1,800 16,500 5.1 6.8 3.4 5.7 3.7
0135 135 1,290 3,200            14,500   8.9 11 5.6 8.8 6.7
0230 230 2,200 5,500 12,000 12.8 13.1 8.8 13.9 11.1
0350 350 3,350 8,400 10,500 16 12.5 15.7 - 18.8
0500 500 4,780 12,000 9,500 20.1 15.7 20.6 - 26.2
0740 740 7,070 17,700 8,000 25.4 19.8 29.4 - 37.2
0930 930 8,880 22,200 7,000 32.6 23.4 37.9 - 50.3
1400 1,400 13,370 33,400 6,000 46.2 31.4 51.8 - 72.5


TSK Technical Data


TSK Dimensional Data


Dimensions should not be used for construction. Certified dimensions furnished upon request.
NOTES: *  These DBSE sizes are more readily available. Other lengths to suit specific shaft separations are available on request.


**  Maximum bores shown are based on standard DIN/BS rectangular keys.


TSK Typical Arrangement


AA C


MAX.
BORE


D
B


STANDARD
HUB


LARGE
HUB EMAX.


BORE


‡


ANTI-FLY FEATURE


OVERLOAD COLLAR


GUARD RING


‡ To Suit Specific Applications 
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Note: The coupling sizes shaded are non preferred, and TLK couplings should be selected whenever possible.
For a complete coupling, weights of two appropriate hubs plus a transmission unit are required
Unless otherwise specified, parallel bores will be machined to an IT 7 tolerance, with Js9 key-ways to DIN 6885, BS 4235 or BS 46 Pt1 (inch)


Coupling Distance Between Shaft Ends (DBSE) Maximum Bores
Size A B C - Preferred * D E Standard Large


Min. In. mm In.           mm          In.            mm         mm                              Max. Hub** Hub**


0013 40 86 66 3.5 100 5.0 140 7.0 180 - 54 - 36 51
0033 45 105 79 3.5 100 5.0 140 7.0 180 - 69 - 46 70
0075 55 130 99 5.0 140 7.0 180 250 90 82 65 90
0135 62 152 121 140 7.0 180 250 112 104 80 102
0230 70 179 130 140 7.0 180 250 131 123 90 121
0350 90 197 131 180 250 163 116 115 -
0500 95 222 133 180 250 181 132 127 -
0740 107 247 138 180 250 206 151 140 -
0930 115 272 148 180 250 223 166 155 -
1400 130 297 171 180 250 248 180 172 -







T SERIES
Membrane Couplings Types TSK & TLK


Rating Torque Max. Speed Weight Weight Unbored Hubs
Coupling Transmission Unit


Size kW/1000 Continuous Peak Standard Hub Large Hub Min. DBSE Extra DBSE Standard Large*
rpm kNm                kNm rpm rpm Kg Kg/m Kg Kg


0300 300 2.9 5.8 15,300 11,300 8.8 16.2 8 22
0500 500 4.8 9.6 12,800 10,100 14.0 21.7 13.7 34.3
0750 750 7.1 14.2 11,300 9,000 20.1 27.2 19.3 46.6
1050 1,050 10.0 20.0 10,100 9,000 28.5 34.0 31.1 45.5
1500 1,500 14.3 28.6 9,000 8,200 38.7 41.8 42.2 58
2000 2,000 19.1 38.2 8,200 7,400 51 49 54 77
2600 2,600 24.8 49.6 7,400 - 68 60 71 -
3350 3,350 32.0 64.0 6,900 - 82 68 101 -
4250 4,250 40.5 81.0 6,300 - 107 81 135 -
6010 6,010 57.3 115 5,600 - 150 101 189 -
8500 8,500 81.0 162 5,000 - 216 132 269 -
9013 13,000 124 248 4,200 - 346 169 406 -
9017 17,000 162 324 3,800 - 461 203 709 -
9021 21,000 200 400 3,600 - 557 234 873 -
9036 36,000 344 688 3,050 - 879 328 1,423 -
9049 49,000 468 936 2,800 - 1,167 403 1,934 -


TLK Technical Data


TLK Dimensional Data


Dimensions should not be used for construction. Certified dimensions furnished upon request.
NOTES: *  These DBSE sizes are more readily available. Other lengths to suit specific shaft separations are available on request.


**  Maximum bores shown are based on standard DIN/BS rectangular keys.


TLK Typical Arrangement


F


E


MAX.
BORE


A


B


MAX.
BORE


    G  C   D  (DBSE)


STANDARD
HUB


LARGE
HUB


H‡
‡


J‡


‡


‡ To suit applications
such as taper shafts.


Note: For a complete coupling, weights of two appropriate hubs plus a transmission unit are required
Unless otherwise specified, parallel bores will be machined to an IT 7 tolerance, with Js9 key-ways to DIN 6885, BS 4235 or BS 46 Pt1 (inch)
* Additional weight of extended guard ring is included


Coupling Distance Between Shaft Ends Maximum Bores** H Max. J Max.
Size A B C D - Preferred * E F G Standard Large Standard Large


Min. In. Hub Hub Hub Hub
0300 155 116 84 130 140 7 180 250 209 161 110 82 110 106 143
0500 185 143 100 148 - 7 180 250 235 187 134 100 134 127 167
0750 209 161 110 169 - 7 180 250 262 208 148 110 148 143 185
1050 235 187 134 178 - 7 180 250 262 208 148 134 148 167 185
1500 262 208 148 207 - - - 250 288 225 161 148 161 185 200
2000 288 225 161 229 - - - 250 318 255 166 161 184 200 229
2600 318 255 166 241 - - - 250 - - - 184 - 229 -
3350 342 286 191 255 - - - 300 - - - 212 - 257 -
4250 371 315 212 273 - - - 300 - - - 265 - 285 -
6010 417 354 234 303 - - - - - - - 260 - 320 -
8500 465 402 261 345 - - - - - - - 290 - 365 -
9013 529 464 297 381 - - - - - - - 330 - 424 -
9017 611 546 378 422 - - - - - - - 420 - 503 -
9021 653 588 401 457 - - - - - - - 446 - 538 -
9036 761 696 468 533 - - - - - - - 520 - 632 -
9049 834 769 522 587 - - - - - - - 580 - 695 -







1. Select appropriate service factor SF.


2. Calculate the coupling rating R from
R = kW x 1000 x SF


N
where:
kW = rated power for drive equipment (kW)
N = speed (rev./min).


3. Select a coupling with the same or higher rating.


4. Check the hub bore capacity is suitable, if not select a
large hub, or a larger size coupling.


5. Check peak torque capability is suitable for application.


6. Check speed capability.


7. Check whether additional dynamic balancing is required.


8. Specify Distance Between Shaft Ends (DBSE) as appropriate.


Load Factor SF


Suggested service factors for electric motor, steam turbine,
and gas turbine drivers are given below.


Computer Aided Selection


A Windows® based selection program for the T series
coupling is available. This selection programme
provides all the necessary technical data, inertias,
torsional stiffness, etc.


Contact John Crane or visit the John Crane Web site on:
www.johncrane.com


The examples given are for typical machines and are
empirically based guidelines. Knowledge of actual torque
characteristics may indicate a different service factor.
For example, variable-speed electric motors may exhibit 
a fluctuating torque characteristic. Consult John Crane 
for advice.


* Use a minimum service factor of 1.25 on electric motor
drives through a gearbox.


Example:


900 kW electric motor connected to a centrifugal
pump at 1500 rpm with a 180 mm DBSE.


SF = 1.0


R = 900 x 1000 x 1.0
1500


R = 600 kW per 1000 rpm


Selection: TLKS - 0750


Maximum standard shaft bore is 110 mm


Large Hub bore is 148 mm


Peak torque capability – 14.3 kNm


Additional balancing should not be required


Torque Variation Service Factor


Constant Torque Centrifugal Pump 1.0*
Centrifugal Compressor
Axial Compressor
Centrifugal Blower


Slight Torque Screw Compressor 1.5
Fluctuation Gear, Lobe and


Vane Pumps
Forced Draft Fan
Medium Duty Mixer
Lobe Blower


Substantial Torque Reciprocating Pumps 2.0
Fluctuations Heavy Duty Mixers


Induced Draft Fans


Selection Procedure
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TSK MISALIGNMENT DATA


* Axial ** Max. Parallel
TSK Misalignment Misalignment


Coupling Equivalent Restoring
Size ± mm Thrust kN ± mm Moment Nm


13 1.0 0.2 0.30 4
33 1.3 0.3 0.35 6
75 1.5 0.4 0.45 9


135 2.0 0.6 0.55 12
230 2.5 0.7 0.60 15
350 2.8 0.8 0.65 34
500 3.3 1.1 0.65 40
740 3.8 1.3 0.70 48
930 4.3 1.5 0.70 54
1400 5.0 2.7 0.80 60


T SERIES
Membrane Couplings Types TSK & TLK


Coupling Alignment


Balance Condition


These couplings are designed with a high inherent
balance, due to the precision of the manufacturing
process. It is important that all parts are carefully
stored and fitted to maintain this integrity.


The inherent balance of the T Series range meets
AGMA standard 9000-C90 class 9. The adjacent
chart relates the T series rating to operating speeds
on the basis of the AGMA class 9 characteristic to
provide a general guide to determine if dynamic
balance improvement is necessary.


When balancing improvement is requested, John
Crane will dynamically balance the transmission
unit. Hubs may also be dynamically balanced, and
this will be carried out after machining the bore but
before cutting single keyways.


Correct installation and alignment of couplings is essential
for reliable machinery performance.


John Crane supplies a variety of shaft alignment equipment
and offers alignment-training courses.


These values are maximums for each type of
misalignment. It is recommended that the coupling is
initially aligned to 10% of these values to allow for
inevitable movements during the life of the machines.


* Meets NEMA end float specification without modification.


** Values based on angular deflection of 1/2° per end.


*** Values based on angular deflection of 1/3° per end.


The chart can be used to determine forces across the full
deflection range. The axial force has a non-linear
characteristic, which can de-tune systems to prevent 
high amplitude axial vibration.


FORCE vs DEFLECTION
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TLK MISALIGNMENT DATA


* Axial *** Max. Parallel
TLK Misalignment Misalignment


Coupling Equivalent Restoring
Size ± mm Thrust kN ± mm Moment Nm


0300 1.4 1.2 0.4 23
0500 1.7 2.2 0.5 43
0750 1.9 2.8 0.6 67
1050 2.2 4.0 0.6 100
1500 2.4 5.0 0.7 145
2000 2.7 6.0 0.8 190
2600 3.0 7.1 0.8 250
3350 3.2 8.3 0.8 320
4250 3.5 9.5 0.9 410
6010 3.9 11.4 1.0 580
8500 4.4 13.5 1.1 780
9013 5.0 16.9 1.2 1130
9017 5.5 19.5 1.3 1400
9021 6.0 22.4 1.4 1700
9036 7.1 29.2 1.6 2900
9049 7.9 34.0 1.8 3800


BALANCE LIMITS
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T SERIES
Membrane Couplings Types TSK & TLK


Available Options
■ Spark-resistant couplings for hazardous zone operation
■ Special materials for low temperature applications and/or higher corrosion resistance.
■ Adjustable shims for taper shafts, Insulated couplings, and couplings with a bone shaft for an axially rigid construction  –


see below


Consult John Crane for any other special requirements. Metastream couplings can be adapted to suit virtually all power
transmission coupling needs.


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.


©2005 John Crane   Print 01/05            www.johncrane.com ISO 9001, ISO 14001, ISO/TS 16949 Certified. Details available on request. S-TSeries/Eng


Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove, Illinois USA


1-800-SEALING
Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East, Africa, Asia
Dubai, United Arab Emirates


Tel: 971-4-3438940
Fax: 971-4-3438970


TLKA Coupling with Adjustable Shims


TLKB Coupling fitted with Bone shaft for axially rigid construction


TLKN Coupling with
Insulated Interface








A – Set Screws 
B – Socket Head Cap 


Screws
C – Compression Ring
D – Flexible Graphite 


Packing
E – Bellows Assembly
F – Insert/Primary Ring


! Temperature:
-75°C to + 425°C/-100°F to + 800°F
(with flexible graphite static packing)


! Pressure:
Vacuum to 25 bar/360 psi
Vacuum to 69 bar/1,000 psi  (with DOUBLE-PLY bellows)
(see Basic Pressure Ratings curve)


! Speed:
up to 25m/s/5,000 fpm for Types 606 and 609
up to 50m/s/10,000 fpm for Type 604


Performance Capabi l i t iesProduct  Descript ion
! Type 604:


High-temperature general-purpose stationary bellows
assembly capable of handling high shaft speed applica-
tions and high shaft-to-seal chamber misalignment.


! Type 606:
High-temperature rotary bellows assembly with drive
lugs under the bellows for additional rotational drive in
viscous or thermosetting applications.


! Type 609:
High-temperature rotary bellows assembly with
narrow cross-section design for easy fit.


TYPE 604/606/609
High-Temperature Sealol® Metal Bellows Seals


C


Sealol is a registered trademark of John Crane.


Design Features
! Sealol® Edge-welded Metal Bellows
! Elastomer-free Design
! Standard Components
! Available in Single or Dual Cartridge Arrangements
! Available with a Secondary Containment Seal
! The Type 604 and Type 609 meet API 682


Requirements
! Available with DOUBLE-PLY Bellows


Typica l  App l icat ions
! Aqueous Solutions
! Aromatic Fractionation Products


(Benzene, Toluene, Solvents, etc.)
! Crude Oil Fractionation Products


(Fuel Oil, Lubricating Oil, Gasoline,
etc.)


! Heat Transfer Fluids


F


B


! Caustics
! Chemicals
! Hydrocarbons
! Lubricating Fluids
! Some Acids
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Sealol® Welded Metal Bellows
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Speed Up to 3600 rpm x 1.00 x 1.00
Above 3600 rpm x (3600/speed) x (3600/speed)


Sealed Fluid Petroleum/Gasoline, Kerosene,
Lubricity Lube Oil, etc... x 1.00 x 1.00


Water and Aqueous
Solutions (< 80oC/176oF) x 0.75 x 0.75
Light Hydrocarbons (see Note 1) x 0.60 (see Note 2)


Sealed Fluid Up to 80oC/176oF x 1.00 x 1.00
Temperature Up to 120oC/250oF x 0.90 x 1.00
(see Note 3) Up to 205oC/400oF x 0.80 x 1.00


Up to 315oC/600oF x 0.65 x 1.00
Above 315oC/600oF x 0.65 (see Note 4)


Basic  Pressure Rat ing 


Mult ip l ier  Factors
Example for Determining Pressure
Rating Limits:


Seal: Type 604
Size: 3.5" (89mm)
Product: High Viscosity Gas Oil
Face Material: Carbon vs. Silicon Carbide 
Operating Temperature: 325°C/620°F
Operating Speed: 3600 rpm


Example for Determining Dynamic
Pressure Rating:


The maximum pressure for a particular
application is the lesser of the maximum
pressure limit curve or the pressure
calculated when the multiplier factors are
applied to the specific seal face material 
curve.


Maximum Pressure Limit Curve:
19.5 bar(g)/283 psig max pressure


Carbon Limit Curve:  29.3 bar g/425 psig


Calculated Limit:  29.3 bar g/425 psig x
1.00 x 1.00 x 0.65 = 19 bar g/276 psig


At 3600 rpm with the service conditions
noted, an 3.5" (89mm) (Seal Size) Type
604 has a maximum operating pressure
limit of 19 bar g/276 psig.


NOTES:
1. Specific gravity > 0.6 and ratio of sealed pressure to vapor pressure > 1.5.
2. More details regarding the fluid and the operating conditions are required.
3. Temperature at the seal faces includes effects of flush, quench and cooling.
4. Contact John Crane Engineering for more information.


Multiplier Factors


Carbon  SiC vs. SiCSelection Consideration
vs. SiC T/C vs. SiC
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Carbon (Standard), Tungsten Carbide or Silicon Carbide


NOTES:
1. Basic Pressure Rating Curve based on Single-Ply Bellows.
2. Basic Pressure Rating Curve is differential pressure applied to seal outside diameter.
3. Inside Diameter Differential Pressure vs. Temperature Limits: If the inside diameter differential pressure is greater
    than 5 bar/75 psi or the operating temperature is greater than 315˚C/600˚F, consult John Crane Engineering.


(Balanced for High Pressure)


Maximum Pressure Limit


Tungsten Carbide or Silicon Carbide (Standard)


Contact John Crane  
Engineering for  
applications in this area.


TYPE 604/606/609
High-Temperature Sealol® Metal Bellows Seals


The Basic Pressure Rating is for a
standard seal, as shown in the
typical arrangement, when installed
according to the criteria given in
this data sheet and generally
accepted industrial practices.


The Basic Pressure Rating
assumes stable operation at 3600
rpm in a clean, cool, lubricating,
non-volatile liquid with an adequate
flush rate.  When used with the
Multiplier Factors, the Basic
Pressure Rating can be adjusted to
provide a conservative estimate of
the dynamic pressure rating.


Contact John Crane Engineering for
process services outside this range
for a more specific assessment of
the dynamic  pressure rating, or 
DOUBLE-PLY bellows pressure 
rating. 
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Typica l  609/ECS Arrangement


Typica l  604 S ing le  Arrangement  (API  682)


Typica l  606 S ing le  Arrangement
{


{
{


TYPE 604/606/609
High-Temperature Sealol® Metal Bellows Seals


Type 604


Type 609


Type 606







Typica l  604 D imensiona l  Data


Typica l  606 D imensiona l  Data 


Seal Dash A B  C A B C 
Number +.000 Ref. Ref. +.000 Ref. Ref.


(size code) -.002 -0.05
-16 .750 1.625 2.312 19.05 41.28 58.72
-18 .875 1.750 2.343 22.23 44.45 59.51
-20 1.000 1.875 2.343 25.40 47.63 59.51
-22 1.125 2.000 2.375 28.58 50.80 60.33
-24 1.250 2.125 2.375 31.75 53.98 60.33
-26 1.375 2.250 2.468 34.93 57.15 62.69
-28 1.500 2.375 2.500 38.10 60.33 63.50
-30 1.625 2.500 2.500 41.28 63.50 63.50
-32 1.750 2.625 2.531 44.45 66.68 64.29
-34 1.875 2.750 2.531 47.63 69.85 64.29
-36 2.000 2.875 2.562 50.80 73.03 65.07
-38 2.125 3.000 2.562 53.98 76.20 65.07
-40 2.250 3.250 2.750 57.15 82.55 69.85
-42 2.375 3.375 2.781 60.33 85.73 70.64
-44 2.500 3.500 2.781 63.50 88.90 70.64
-46 2.625 3.687 2.875 66.68 93.65 73.03
-48 2.750 3.812 3.000 69.85 96.82 76.20
-50 2.875 4.000 3.000 73.03 101.60 76.20
-52 3.000 4.125 3.000 76.20 104.78 76.20
-54 3.125 4.250 3.000 79.38 107.95 76.20
-56 3.250 4.375 3.000 82.55 111.13 76.20
-58 3.375 4.500 3.000 85.73 114.30 76.20
-60 3.500 4.625 3.000 88.90 117.48 76.20
-62 3.625 4.750 3.000 92.08 120.65 76.20
-64 3.750 4.875 3.000 95.25 123.83 76.20


TYPE 604/606/609
High-Temperature Sealol® Metal Bellows Seals


B
C D


A


B


C


A


Seal Dash A B C D A B C D
Number +.000 Ref. Ref. Ref. +.000 Ref. Ref. Ref.


(size code) -.002 -0.05
-18 1.000 1.937 1.969 1.138 25.40 49.20 50.01 28.91
-20 1.125 2.062 1.969 1.138 28.58 52.37 50.01 28.91
-22 1.250 2.187 1.969 1.138 31.75 55.55 50.01 28.91
-24 1.375 2.312 1.938 1.138 34.93 58.72 49.23 28.91
-26 1.500 2.562 2.063 1.191 38.10 65.07 52.40 30.25
-28 1.625 2.562 2.060 1.222 41.28 65.07 52.32 31.04
-30 1.750 2.687 2.060 1.254 44.45 68.25 52.32 31.85
-32 1.875 2.812 2.062 1.254 47.63 71.42 52.37 31.85
-34 2.000 2.937 2.060 1.285 50.80 74.60 52.32 32.64
-36 2.125 3.187 2.182 1.316 53.98 80.95 55.42 33.43
-38 2.250 3.312 2.218 1.348 57.15 84.12 56.34 34.24
-40 2.375 3.437 2.186 1.379 60.33 87.30 55.52 35.03
-42 2.500 3.562 2.184 1.410 63.50 90.47 55.47 35.81
-44 2.625 3.687 2.250 1.443 66.68 93.65 57.15 36.65
-46 2.750 3.937 2.250 1.608 69.85 100.00 57.15 40.84
-48 2.875 4.062 2.281 1.608 73.03 103.17 57.94 40.84
-50 3.000 4.187 2.250 1.608 76.20 106.35 57.15 40.84
-52 3.125 4.312 2.250 1.608 79.38 109.52 57.15 40.84
-54 3.250 4.437 2.219 1.608 82.55 112.70 56.36 40.84
-56 3.375 4.562 2.282 1.608 85.73 115.87 57.96 40.84
-58 3.500 4.687 2.373 1.650 88.90 119.05 60.27 41.91
-60 3.625 4.812 2.375 1.650 92.08 122.22 60.33 41.91
-62 3.750 4.937 2.375 1.650 95.25 125.40 60.33 41.91
-64 3.875 5.062 2.375 1.650 98.43 128.57 60.33 41.91


Inch mm


Inch mm


Note: “A” is the maximum shaft or sleeve diameter in arrangements excluding a steam guide sleeve.







Typica l  609 D imensiona l  Data 


Recommendat ions for Viscous F lu ids 


Seal Dash A B C A B C
Number +.000 Ref. Ref. +.000 Ref. Ref.


(size code) -.002 -0.05
-16 1.000 1.625 1.531 25.40 41.28 38.89
-18 1.125 1.750 1.562 28.58 44.45 39.67
-20 1.250 1.875 1.593 31.75 47.63 40.46
-22 1.375 2.000 1.593 34.93 50.80 40.46
-24 1.500 2.125 1.593 38.10 53.98 40.46
-26 1.625 2.250 1.593 41.28 57.15 40.46
-28 1.750 2.375 1.625 44.45 60.33 41.28
-30 1.875 2.500 1.625 47.63 63.50 41.28
-32 2.000 2.625 1.656 50.80 66.68 42.06
-34 2.125 2.750 1.656 53.98 69.85 42.06
-36 2.250 2.875 1.719 57.15 73.03 43.66
-38 2.375 3.000 1.719 60.33 76.20 43.66
-40 2.500 3.250 1.750 63.50 82.55 44.45
-42 2.625 3.375 1.781 66.68 85.73 45.24
-44 2.750 3.500 1.781 69.85 88.90 45.24
-46 2.875 3.687 1.875 73.03 93.65 47.63
-48 3.000 3.812 1.875 76.20 96.82 47.63
-50 3.125 4.000 1.875 79.38 101.60 47.63
-52 3.250 4.125 1.875 82.55 104.78 47.63
-54 3.375 4.250 1.875 85.73 107.95 47.63
-56 3.500 4.375 1.875 88.90 111.13 47.63
-58 3.625 4.500 1.875 92.08 114.30 47.63
-60 3.750 4.625 1.875 95.25 117.48 47.63
-62 3.875 4.750 1.875 98.43 120.65 47.63
-64 4.000 4.875 1.875 101.60 123.83 47.63


0 - 1,000 cSt: Standard Seal
1,000 - 3,500 cSt: Hard Face Material
3,500 - 7,500 cSt: Drive Lugs


7,500 - 10,500 cSt: Consult John Crane Engineering


NOTE: SSU (Saybolt Universal Seconds) approximately equals cSt (centistoke) x 4.6347cP (centipoise) = cSt (centistoke) x specific gravity.


TYPE 604/606/609
High-Temperature Sealol® Metal Bellows Seals


A


B


C


Inch mm
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TYPE 604/606/609
High-Temperature Sealol® Metal Bellows Seals


DESCRIPTION MATERIALS


Seal Components Standard Options


Bellows Alloy 718 (UNS N07718) Heat Treated AM350 (UNS S35000)


Insert/Primary Ring Premium Carbon Grade —
Silicon Carbide
Tungsten Carbide


Static Seals Flexible Graphite —


Shell/Primary Ring Adaptor Alloy 42 (UNS K94100) —


Adaptor Alloy 625 (UNS N06625) 347 Stainless Steel (UNS S34700)


Materia ls  of  Construct ion


Sealo l  Welded Meta l  Be l lows
Sealol Bellows Benefits


! Uniform Plate Rigidity and Stress Distribution
! Enhanced Fatigue Strength
! Pressure-Balanced by Design
! Less Heat Generated
! Lower Power Consumption


Sealol Bellows Design Features


! Optimum 45° Tilt Angle
! Three-Sweep Radius
! Nesting Ripple Plate Design
! Static Secondary Seal
! Light Spring Loads
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TYPE 604/606/609
High Temperature Sealol® Metal Bellows Seals


Type 606 High-Temperature Metal Bellows


Type 604 High-Temperature Metal Bellows


A – Insert/Primary Ring 
B – Flexible Graphite 


Packing
C – Bellows Assembly


A – Socket Head Cap 
Screws 


B – Compression Ring
C – Spacer Ring
D – Bellows Assembly
E – Set Screws
F – Flexible Graphite 


Packing
G – Drive Lugs
H – Insert/Primary Ring


B


A


C


C


B


A


D
H


G


E


F







TYPE 604/606/609
High Temperature Sealol® Metal Bellows Seals


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.


©2001 John Crane   Print 12/01 www.johncrane.com ISO-Certified QS 9000 S-604/606/609


Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove, Illinois USA


1-800-SEALING
Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East, Africa, Asia
Dubai, United Arab Emirates


Tel: 971-4-3438940
Fax: 971-4-3438970








A – Set Screws 
B – Socket Head Cap 


Screws
C – Compression Ring
D – Flexible Graphite 


Packing
E – Bellows Assembly
F – Insert/Primary Ring


! Temperature:
-75°C to + 425°C/-100°F to + 800°F
(with flexible graphite static packing)


! Pressure:
Vacuum to 25 bar/360 psi
Vacuum to 69 bar/1,000 psi  (with DOUBLE-PLY bellows)
(see Basic Pressure Ratings curve)


! Speed:
up to 25m/s/5,000 fpm for Types 606 and 609
up to 50m/s/10,000 fpm for Type 604


Performance Capabi l i t iesProduct  Descript ion
! Type 604:


High-temperature general-purpose stationary bellows
assembly capable of handling high shaft speed applica-
tions and high shaft-to-seal chamber misalignment.


! Type 606:
High-temperature rotary bellows assembly with drive
lugs under the bellows for additional rotational drive in
viscous or thermosetting applications.


! Type 609:
High-temperature rotary bellows assembly with
narrow cross-section design for easy fit.


TYPE 604/606/609
High-Temperature Sealol® Metal Bellows Seals


C


Sealol is a registered trademark of John Crane.


Design Features
! Sealol® Edge-welded Metal Bellows
! Elastomer-free Design
! Standard Components
! Available in Single or Dual Cartridge Arrangements
! Available with a Secondary Containment Seal
! The Type 604 and Type 609 meet API 682


Requirements
! Available with DOUBLE-PLY Bellows


Typica l  App l icat ions
! Aqueous Solutions
! Aromatic Fractionation Products


(Benzene, Toluene, Solvents, etc.)
! Crude Oil Fractionation Products


(Fuel Oil, Lubricating Oil, Gasoline,
etc.)


! Heat Transfer Fluids


F


B


! Caustics
! Chemicals
! Hydrocarbons
! Lubricating Fluids
! Some Acids
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Sealol® Welded Metal Bellows
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Speed Up to 3600 rpm x 1.00 x 1.00
Above 3600 rpm x (3600/speed) x (3600/speed)


Sealed Fluid Petroleum/Gasoline, Kerosene,
Lubricity Lube Oil, etc... x 1.00 x 1.00


Water and Aqueous
Solutions (< 80oC/176oF) x 0.75 x 0.75
Light Hydrocarbons (see Note 1) x 0.60 (see Note 2)


Sealed Fluid Up to 80oC/176oF x 1.00 x 1.00
Temperature Up to 120oC/250oF x 0.90 x 1.00
(see Note 3) Up to 205oC/400oF x 0.80 x 1.00


Up to 315oC/600oF x 0.65 x 1.00
Above 315oC/600oF x 0.65 (see Note 4)


Basic  Pressure Rat ing 


Mult ip l ier  Factors
Example for Determining Pressure
Rating Limits:


Seal: Type 604
Size: 3.5" (89mm)
Product: High Viscosity Gas Oil
Face Material: Carbon vs. Silicon Carbide 
Operating Temperature: 325°C/620°F
Operating Speed: 3600 rpm


Example for Determining Dynamic
Pressure Rating:


The maximum pressure for a particular
application is the lesser of the maximum
pressure limit curve or the pressure
calculated when the multiplier factors are
applied to the specific seal face material 
curve.


Maximum Pressure Limit Curve:
19.5 bar(g)/283 psig max pressure


Carbon Limit Curve:  29.3 bar g/425 psig


Calculated Limit:  29.3 bar g/425 psig x
1.00 x 1.00 x 0.65 = 19 bar g/276 psig


At 3600 rpm with the service conditions
noted, an 3.5" (89mm) (Seal Size) Type
604 has a maximum operating pressure
limit of 19 bar g/276 psig.


NOTES:
1. Specific gravity > 0.6 and ratio of sealed pressure to vapor pressure > 1.5.
2. More details regarding the fluid and the operating conditions are required.
3. Temperature at the seal faces includes effects of flush, quench and cooling.
4. Contact John Crane Engineering for more information.


Multiplier Factors


Carbon  SiC vs. SiCSelection Consideration
vs. SiC T/C vs. SiC


35
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Seal Size


Pressure (bar g) Pressure (psig)


(inches)


(mm)


500


435


360


290


220


150


70


0


25 50 75 180150125100


1.0 2.0 3.0 4.0 7.06.05.0


Carbon (Standard), Tungsten Carbide or Silicon Carbide


NOTES:
1. Basic Pressure Rating Curve based on Single-Ply Bellows.
2. Basic Pressure Rating Curve is differential pressure applied to seal outside diameter.
3. Inside Diameter Differential Pressure vs. Temperature Limits: If the inside diameter differential pressure is greater
    than 5 bar/75 psi or the operating temperature is greater than 315˚C/600˚F, consult John Crane Engineering.


(Balanced for High Pressure)


Maximum Pressure Limit


Tungsten Carbide or Silicon Carbide (Standard)


Contact John Crane  
Engineering for  
applications in this area.


TYPE 604/606/609
High-Temperature Sealol® Metal Bellows Seals


The Basic Pressure Rating is for a
standard seal, as shown in the
typical arrangement, when installed
according to the criteria given in
this data sheet and generally
accepted industrial practices.


The Basic Pressure Rating
assumes stable operation at 3600
rpm in a clean, cool, lubricating,
non-volatile liquid with an adequate
flush rate.  When used with the
Multiplier Factors, the Basic
Pressure Rating can be adjusted to
provide a conservative estimate of
the dynamic pressure rating.


Contact John Crane Engineering for
process services outside this range
for a more specific assessment of
the dynamic  pressure rating, or 
DOUBLE-PLY bellows pressure 
rating. 
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Typica l  609/ECS Arrangement


Typica l  604 S ing le  Arrangement  (API  682)


Typica l  606 S ing le  Arrangement
{


{
{


TYPE 604/606/609
High-Temperature Sealol® Metal Bellows Seals


Type 604


Type 609


Type 606







Typica l  604 D imensiona l  Data


Typica l  606 D imensiona l  Data 


Seal Dash A B  C A B C 
Number +.000 Ref. Ref. +.000 Ref. Ref.


(size code) -.002 -0.05
-16 .750 1.625 2.312 19.05 41.28 58.72
-18 .875 1.750 2.343 22.23 44.45 59.51
-20 1.000 1.875 2.343 25.40 47.63 59.51
-22 1.125 2.000 2.375 28.58 50.80 60.33
-24 1.250 2.125 2.375 31.75 53.98 60.33
-26 1.375 2.250 2.468 34.93 57.15 62.69
-28 1.500 2.375 2.500 38.10 60.33 63.50
-30 1.625 2.500 2.500 41.28 63.50 63.50
-32 1.750 2.625 2.531 44.45 66.68 64.29
-34 1.875 2.750 2.531 47.63 69.85 64.29
-36 2.000 2.875 2.562 50.80 73.03 65.07
-38 2.125 3.000 2.562 53.98 76.20 65.07
-40 2.250 3.250 2.750 57.15 82.55 69.85
-42 2.375 3.375 2.781 60.33 85.73 70.64
-44 2.500 3.500 2.781 63.50 88.90 70.64
-46 2.625 3.687 2.875 66.68 93.65 73.03
-48 2.750 3.812 3.000 69.85 96.82 76.20
-50 2.875 4.000 3.000 73.03 101.60 76.20
-52 3.000 4.125 3.000 76.20 104.78 76.20
-54 3.125 4.250 3.000 79.38 107.95 76.20
-56 3.250 4.375 3.000 82.55 111.13 76.20
-58 3.375 4.500 3.000 85.73 114.30 76.20
-60 3.500 4.625 3.000 88.90 117.48 76.20
-62 3.625 4.750 3.000 92.08 120.65 76.20
-64 3.750 4.875 3.000 95.25 123.83 76.20


TYPE 604/606/609
High-Temperature Sealol® Metal Bellows Seals


B
C D


A


B


C


A


Seal Dash A B C D A B C D
Number +.000 Ref. Ref. Ref. +.000 Ref. Ref. Ref.


(size code) -.002 -0.05
-18 1.000 1.937 1.969 1.138 25.40 49.20 50.01 28.91
-20 1.125 2.062 1.969 1.138 28.58 52.37 50.01 28.91
-22 1.250 2.187 1.969 1.138 31.75 55.55 50.01 28.91
-24 1.375 2.312 1.938 1.138 34.93 58.72 49.23 28.91
-26 1.500 2.562 2.063 1.191 38.10 65.07 52.40 30.25
-28 1.625 2.562 2.060 1.222 41.28 65.07 52.32 31.04
-30 1.750 2.687 2.060 1.254 44.45 68.25 52.32 31.85
-32 1.875 2.812 2.062 1.254 47.63 71.42 52.37 31.85
-34 2.000 2.937 2.060 1.285 50.80 74.60 52.32 32.64
-36 2.125 3.187 2.182 1.316 53.98 80.95 55.42 33.43
-38 2.250 3.312 2.218 1.348 57.15 84.12 56.34 34.24
-40 2.375 3.437 2.186 1.379 60.33 87.30 55.52 35.03
-42 2.500 3.562 2.184 1.410 63.50 90.47 55.47 35.81
-44 2.625 3.687 2.250 1.443 66.68 93.65 57.15 36.65
-46 2.750 3.937 2.250 1.608 69.85 100.00 57.15 40.84
-48 2.875 4.062 2.281 1.608 73.03 103.17 57.94 40.84
-50 3.000 4.187 2.250 1.608 76.20 106.35 57.15 40.84
-52 3.125 4.312 2.250 1.608 79.38 109.52 57.15 40.84
-54 3.250 4.437 2.219 1.608 82.55 112.70 56.36 40.84
-56 3.375 4.562 2.282 1.608 85.73 115.87 57.96 40.84
-58 3.500 4.687 2.373 1.650 88.90 119.05 60.27 41.91
-60 3.625 4.812 2.375 1.650 92.08 122.22 60.33 41.91
-62 3.750 4.937 2.375 1.650 95.25 125.40 60.33 41.91
-64 3.875 5.062 2.375 1.650 98.43 128.57 60.33 41.91


Inch mm


Inch mm


Note: “A” is the maximum shaft or sleeve diameter in arrangements excluding a steam guide sleeve.







Typica l  609 D imensiona l  Data 


Recommendat ions for Viscous F lu ids 


Seal Dash A B C A B C
Number +.000 Ref. Ref. +.000 Ref. Ref.


(size code) -.002 -0.05
-16 1.000 1.625 1.531 25.40 41.28 38.89
-18 1.125 1.750 1.562 28.58 44.45 39.67
-20 1.250 1.875 1.593 31.75 47.63 40.46
-22 1.375 2.000 1.593 34.93 50.80 40.46
-24 1.500 2.125 1.593 38.10 53.98 40.46
-26 1.625 2.250 1.593 41.28 57.15 40.46
-28 1.750 2.375 1.625 44.45 60.33 41.28
-30 1.875 2.500 1.625 47.63 63.50 41.28
-32 2.000 2.625 1.656 50.80 66.68 42.06
-34 2.125 2.750 1.656 53.98 69.85 42.06
-36 2.250 2.875 1.719 57.15 73.03 43.66
-38 2.375 3.000 1.719 60.33 76.20 43.66
-40 2.500 3.250 1.750 63.50 82.55 44.45
-42 2.625 3.375 1.781 66.68 85.73 45.24
-44 2.750 3.500 1.781 69.85 88.90 45.24
-46 2.875 3.687 1.875 73.03 93.65 47.63
-48 3.000 3.812 1.875 76.20 96.82 47.63
-50 3.125 4.000 1.875 79.38 101.60 47.63
-52 3.250 4.125 1.875 82.55 104.78 47.63
-54 3.375 4.250 1.875 85.73 107.95 47.63
-56 3.500 4.375 1.875 88.90 111.13 47.63
-58 3.625 4.500 1.875 92.08 114.30 47.63
-60 3.750 4.625 1.875 95.25 117.48 47.63
-62 3.875 4.750 1.875 98.43 120.65 47.63
-64 4.000 4.875 1.875 101.60 123.83 47.63


0 - 1,000 cSt: Standard Seal
1,000 - 3,500 cSt: Hard Face Material
3,500 - 7,500 cSt: Drive Lugs


7,500 - 10,500 cSt: Consult John Crane Engineering


NOTE: SSU (Saybolt Universal Seconds) approximately equals cSt (centistoke) x 4.6347cP (centipoise) = cSt (centistoke) x specific gravity.


TYPE 604/606/609
High-Temperature Sealol® Metal Bellows Seals
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TYPE 604/606/609
High-Temperature Sealol® Metal Bellows Seals


DESCRIPTION MATERIALS


Seal Components Standard Options


Bellows Alloy 718 (UNS N07718) Heat Treated AM350 (UNS S35000)


Insert/Primary Ring Premium Carbon Grade —
Silicon Carbide
Tungsten Carbide


Static Seals Flexible Graphite —


Shell/Primary Ring Adaptor Alloy 42 (UNS K94100) —


Adaptor Alloy 625 (UNS N06625) 347 Stainless Steel (UNS S34700)


Materia ls  of  Construct ion


Sealo l  Welded Meta l  Be l lows
Sealol Bellows Benefits


! Uniform Plate Rigidity and Stress Distribution
! Enhanced Fatigue Strength
! Pressure-Balanced by Design
! Less Heat Generated
! Lower Power Consumption


Sealol Bellows Design Features


! Optimum 45° Tilt Angle
! Three-Sweep Radius
! Nesting Ripple Plate Design
! Static Secondary Seal
! Light Spring Loads
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TYPE 604/606/609
High Temperature Sealol® Metal Bellows Seals


Type 606 High-Temperature Metal Bellows


Type 604 High-Temperature Metal Bellows


A – Insert/Primary Ring 
B – Flexible Graphite 


Packing
C – Bellows Assembly


A – Socket Head Cap 
Screws 


B – Compression Ring
C – Spacer Ring
D – Bellows Assembly
E – Set Screws
F – Flexible Graphite 


Packing
G – Drive Lugs
H – Insert/Primary Ring


B


A


C


C
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TYPE 604/606/609
High Temperature Sealol® Metal Bellows Seals


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.
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Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599
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Fax: 971-4-3438970








2800X


eXtending the performance of non-contacting pump seals


2800 Series







eXtended performance - lower,


higher, and safer
The John Crane type 2800X is a non-contacting dual
seal for non-turbo, large-bore rotating equipment
applications, and complements the John Crane type
2800E small-bore range.
2800X seals feature new-patented technology, 
which provides the basis for a series of enhanced 
end user benefits.
• Reduced operational costs. Compliant face


technology keeps the gap between the seal faces to
a minimum, whilst maintaining long life, non-
contacting performance. The result is lower gas
barrier usage, even with large seals


• Excellent reliability. In addition to thousands of hours
testing, 2 years field running of the key technology
has been completed successfully before product
commercialisation


• Longer seal life. The design, use, and friction
characteristics of new polymeric components
enables improved performance at lower
temperatures and reduced hang-up
problems with solid-in-liquid process fluids


eXtended performance-lower, 


h•


• Safer operation. Reverse pressure capability ensures
that, in the event of barrier gas failure, the process
pressure will close the seal faces, preventing mass
escape of process fluid. The result is safer operation,
even under breakdown conditions, and no
atmospheric discharge


• Wider performance specification. Patented design
enables lower and higher speeds and process
pressures to be achieved and provides greater 
re-assurance under common operating conditions


2800X eXtended performance
for non-contacting pump seals







Where and when to use 


2800X seals
2800X seals excel in many performance-critical
applications, including
• Reactive or temperature-sensitive media, where


local process ‘hot spots’ can cause unwanted
chemical reactions, such as reactive monomers in
polymerisation processes


• Air (oxygen) - sensitive processes especially where
unwanted oxidation reactions could occur


• Cold applications, such as ammonia processing
• Processing of extremely pure materials, where no


contamination is permissible
• Where process liquids are near the gas/liquid 


phase equilibrium, because pump cavitation and
dry running does not significantly impact on gas
seal performance 


• Light hydrocarbons (e.g. benzene, 
solvents, propane)


• Vertical slow-running pumps


Supporting 2800X seals
A barrier gas is required to operate a 2800X seal, in
the form of a clean, dry gas supplied at 3 bar, 43 psi
above the process pressure. Suitable gases include
plant nitrogen, bottled nitrogen, or plant instrument
air. A minute amount of this barrier gas is consumed
by the 2800X seal and released to atmosphere.
Examples also exist of the use of noble gases for
ultra-pure applications.
John Crane provides a comprehensive range of
compact, easy-to-install barrier gas control systems.
These support systems are designed as required to
fulfil a range of tasks and operating environments.
• Regulate barrier gas flow and pressure 
• Filter barrier supply gas
• Monitor seal performance
• Boost pressure where available gas pressure is


below process pressure
• Provide alarm systems for excessive barrier 


gas consumption
• Provide alarm systems for supply pressure loss
For optimum performance, we recommend that
support systems be designed with regard to the
intended process conditions. For individual
installation design, please contact John Crane.


2800X Seal Range Categories


2800XA Seal Type  


2800XP Seal Type 


2800XS Seal Type  Engineered seals for special sizes and applications beyond the normal parameters


For applications including API up to 42 bar g 


For applications up to 21 bar g and standard size range and geometry


2800X seals are divided into 3 seal types according to the performance requirements of the application.


2800X eXtended performance







2800X eXtended performance


How 2800X works
Spiral grooves are machined into the mating ring faces
of each seal head. A suitable pressurised inert gas is
injected between the seals. As the pump shaft rotates
barrier gas flows in to the spiral grooves. The gas is
compressed as it does so, then expands on leaving the
spiral grooves. This expansion produces a nett opening
force thus separating the faces.
As a result of this process, long seal life with low
running and repair costs is achieved, the seal faces
are non-contacting and so do not wear. 
In addition, installation is much simpler as no complex
barrier fluid system is needed.


Be kind to the environment
We live in an era where industry recognises its
responsibilities to the greater community more than
ever before. Climate change, recycling, emissions,
contamination, energy usage, and safety are now key
drivers for many societies. The eXtended performance
of the new John Crane 2800X seal range provides a
positive contribution to rotating equipment users as
they respond to these challenges. 
According to the Fluid Sealing Association, a 50mm
conventional wet seal, rotating at normal pump
speeds and pressures uses 10330 KWh of electricity
per annum.
The cost of this electricity to the end user is
approximately 1000 Euros (at 2007 prices).
In the process of generating that electricity up to 10
tonnes of carbon dioxide greenhouse gas are emitted,
just for one seal.
Fluid Sealing Association calculations show that the 
use of a 2800X seal reduces these costs and emissions
by 92%.
In addition the reflective design of the new 2800X 
seal range ensures an increased number of common
components are used, assisting the re-use,
refurbishment, and therefore re-cycling
characteristics of the product.
Finally, 2800X seals use no seal water flush, both
saving water and eliminating the need for post-flush
water treatment.
2800X seals can help you save money AND be kind to
the environment. 


• Highly reliable
• Low running costs
• Low energy usage
• Kind to the environment
• Zero emissions
• Compatible with API 682 
• Safety in design
• Contamination-free sealing
• Easy installation







Materials of Construction


eXtended performance for 


existing applications
The 2800X is designed to retrofit existing installations
of 2800, 2800ER, and 2800HP seals, so customers can
easily upgrade to 2800X performance as part of their
normal service and maintenance programmes.


eXtended performance for API
The American Petroleum Institute seal standard API
682 series strives to promote best practices in the
selection and operation of mechanical sealing systems
so as to extend seal life whilst meeting environmental
emission regulations. In the 2nd edition, the scope of
the standard was extended to include non-contacting
seals for use in chemical and petrochemical pumps.


The 2800XP seal type has been engineered to meet the
new performance and design requirements in category
2, arrangement 3 of the latest API 682 edition.


eXtended performance for 


special applications
The patented technology and tolerant design of type
2800X seals make them ideally suited for applications
requiring specially engineered seals with performance
even beyond that of the standard range.


Examples already in customer use include very large
(greater than 200mm) seals yet with minimum gas
consumption; operating speeds as low as 800rpm yet
with full retention of non-contacting characteristics;
and pressures of up to 100 bar.


If your process requires special performance capability
consult John Crane for industry-leading design and
applications engineering expertise.


Broad operating ranges
2800X seals cover a wide range of normal 
performance capabilities


Temperature : -40˚C to +260˚C, -40˚F to +500˚F


Pressure: to 42 bar g, 620 psi


Speed: 1000 – 3600 rpm


Size range: 20mm to 110mm, 1” – 4”, suitable for
pumps meeting the requirements of pump standards
ANSI B 73.1 and 2, ISO13709, and seal chamber
standard ISO 3069H.


SEAL COMPONENTS MATERIALS


Description Standard Options


Face/Primary Ring Sb impregnated carbon graphite Ni-Cr impregnated carbon graphite


Seat/Mating Ring Ni-bonded tungsten carbide API 682 Ni-bonded tungsten carbide
API 682 self sintered silicon carbide
Self sintered silicon carbide


Metal Components 316 stainless steel Alloy C-276 
Titanium


O-Ring Fluorocarbon Nitrile 
Perfluoroelastomer Ethylene propylene
High temperature perfluoroelastomer


2800X eXtended performance







Small-bore applications
In addition to the 2800X range of seals for large-bore
equipment, John Crane also offers the type 2800E
series, which meets the requirements of small-bore
rotating equipment standards such as ISO 3069C/ DIN
24960


Type 2800 Seals Serve this Partial List of Representative Fluids:


Acetone
Acetic anhydride
Acrylonitrile
Alkyl resins
Amines
Ammonia
Anhydrous cyclohexane
Benzene
Bisphenol acetate
Butadiene
Chlorine gas
Dichlorobutadiene
Dichloroethane
Ethanol
Ethyl chloride
Ethyl hexanol bottoms


Formaldehyde
Gasoline
Glacial acrylic acid
Hydrocarbon
Isobutyl alcohol
Kerosene
LPG
Methanol
Methylene chloride
Molten chemical tar
Nitric acid
Organic acid
Phenol
Plastic pigment
Propane/butane
Propane with caustic


Recycle gas
Santotherm 59
Slurry water
Sodium carbonate
Sodium hydroxide
Spent methanol & chemical
Styrene
Sugar solutions
Sulphuric acid
Therminol
Therminol 59
Toluene
Wastewater/hydrocarbon
Xylene


2800X eXtended performance


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without
prior notice. ISO 9001, ISO 14001, ISO/TS 16949 Certified. Details available on request.
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For your nearest John Crane facility, please contact one of the locations below.


Europe


Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America


Morton Grove


Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America


São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East & Africa


Dubai, United Arab Emirates


Tel:  00-97-1488-39510
Fax: 00-97-1488-37766


Asia Pacific


Singapore


Tel: 65-6512-5200
Fax: 65-6512-5233








T & M Series Couplings
Metal membrane couplings for the oil & gas industry







From design stage through 
to plant management


T&M Ser ies  Coupl ings


Metastream couplings have for over 50 years been operating successfully in the oil & gas industry to


ensure plants operate at their optimum performance. The first choice of the majority of the world’s


energy suppliers, constant innovations in the design & supply of Metastream couplings ensure that


changing demands are met & Metastream couplings fully comply with API specifications.


Global support
As the only truly global coupling supplier, John Crane is able


to offer unparalleled customer service & technical support


from the design stage to commissioning & inventory


management over the lifetime of the plant. Operating from


over 200 facilities worldwide in over 50 countries, John Crane


can offer specialised local support for installation, shaft


alignment & ‘trouble shooting’







Upstream installations,
extraction, pipelines & 
gas transmission
Whether you are operating in the cold of Alaska or Siberia,


the dusty heat of the desert, the corrosive environment of 


the North Sea or in areas of high humidity, whatever the


environment, Metastream couplings are designed to meet


Downstream installations
John Crane can offer a complete range of couplings for all


applications in refineries from the pumps & steam turbines on


the crude distillation units to gas compressors & onto the various


final product plants & storage facilities.


Although the range of duties & sizes of couplings can be varied, by


standardisation, modular design of both the T & M Series couplings


ensures that spares can be kept to an absolute minimum. This is


aided by various software programmes developed by John Crane.


your needs, safely & reliably. Metastream couplings provide


solutions for both land based & off shore extraction in all


areas such as gas compressors, crude oil, sea water injection,


diesel, potable water pumps etc. For liquid & gas pipelines,


especially remote stations where absolute reliability & safety


are of paramount importance, Metastream couplings can be


relied on to give exceptional performance & reliability.


For less critical areas, John Crane supplies the Metastream


range of industrial membrane and Powerstream elastomeric


couplings to meet the total requirements of any site.


Training
Training programmes combining theoretical aspects of coupling


technology with hands on installation & alignment maintenance


are available either on your site or at our own training facilities.


03T & M  S e r i e s  C o u p l i n g s







M Series Range of Couplings
The ultimate in plant safety as loads due to misalignment 


& overhung masses are low, ensuring resultant loads on


machinery bearings are minimised so extending life &


reliability. Also, should extreme overload or excessive


misalignment occur, the M Series coupling will safely


disconnect the drive while alerting the plant operator. 


● Requires minimum stock holding 


of spares as membrane unit is


independent of the spacer so they


can be installed in different 


length couplings.


● Factory assembled membrane units


ensure minimum downtime


should they have to be replaced. 


● Low friction non sparking guard


bush ensures safe retention of


spacer should extreme conditions


occur & membranes fail.


● Can operate up to 10,000 kW / 1000


rpm (95,000 Nm) & speeds in excess


of 20,000 rpm.


Robust and carefully designed stainless steel membranes give a co


Cartridge design of transmission unit ensures inherent balance is r


In the extremely rare event of a failure the anti fly design ensures 


Metastream T&M 


‘The industry standard used by the majori


‘Couplings are comple


‘Very long life, predicted Mean Time B
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3


3


2


1


● Excellent power to weight ratio & low


restoring moments reduce forces on bearings


so increasing equipment life







05T & M  S e r i e s  C o u p l i n g s


T Series Range of Couplings
The T series scalloped membrane design pioneered by 


John Crane offers outstanding ability to accept shaft


misalignment with low imposed forces on equipment bearings.


Unique modular design allows the correctly rated coupling to


be selected even on large shaft equipment, thus removing the


need to supply oversize couplings.


The main drive bolts are fitted with overload collars to allow


the coupling to continue operating even after severe torsional


overload has occurred.


● Membranes can be visually


inspected without removal 


or disassembly of the coupling


● Couplings have slots or


compression & jacking bolts 


for safe & easy installation &


removal of transmission unit


● Factory assembled transmission


units for ease of installation on


site & repeatable balancing


● Hub bolts have all metal self


locking feature for security


which allows the bolts to be


used repeatedly without


compromising their integrity


● Can operate up to 49,000 kW /


1000 rpm (470,000 Nm) &


speeds in excess of 30,000 rpm


mbination of transmitting high torque & corrosion resistance


etained with ease of installation


the spacer remains an integral part of the coupling


● Complies fully with the latest editions of API 610 & API 671


● Inherent balance meets AGMA class 9


● Modular design means various options are available as standard.


Series Couplings


ty of the world’s leading energy suppliers’


tely maintenance free’


Between Failure (MTBF) up to 50 years’


1


2
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Standard options for
Metastream couplings
The modular design of the both the T & M Series couplings


allow several options & additions to the standard ranges


without impacting on leadtimes. It also ensures that spares


requirements are kept to a minimum.


Spark resistant couplings
Hazardous areas in refinery operations require spark resistant


couplings. This is achieved by simply replacing the membrane


unit on the M Series and the overload collars on the T Series.


Both are replaced with components manufactured from non


ferrous metals.


Axial adjustment shims
Where coupling hubs are fitted onto taper shafts, axial


adjustment shims can be incorporated in the coupling. As the


position of the hubs cannot be accurately set on the shaft,


quickly installed shims are supplied so the correct length of


the transmission unit can be easily achieved.


Short DBSE couplings
T Series couplings can be supplied for short DBSEs (Distance


Between Shaft Ends) as small as 3 mm, typically to replace


maintenance intensive gear couplings.


Couplings with long DBSE
(Distance Between Shaft Ends)
Both the T & M Series couplings can be supplied with long spacers


in steel or composites for both horizontal & vertical applications.


The M Series, manufactured in stainless steel with a composite


spacer is particularly suited for use on force draught cooling fans.







High Performance 
Turbo-Machinery Couplings
Many of the world’s leading turbo-machinery manufacturers 


& users specify Metastream as their first choice because of the


optimised power transmission capabilities allied to minimal


weight & reduced moment designs. 


Couplings are designed, manufactured & supplied to fully


comply with the requirements of API 671 by John Crane


personnel who offer unequalled customer service & 


technical support.


Electrically insulated couplings
To stop electrical currents damaging bearings when electric


motors are connected to generators or have equipment


connected at each end, electrical installation is incorporated


in one hub. This allows standard transmission units to be used,


so reducing spares inventory.


Couplings
In the less demanding areas where couplings to API


specifications are not required, John Crane can offer a range 


of Powerstream elastomeric couplings. These are designed to


meet a wide range of applications & manufactured to the same


high exacting standards as the Metastream range of couplings.


07T & M  S e r i e s  C o u p l i n g s


High performance couplings often require special adaptation


to meet specific requirements. Torque measurement & limiting


devices can be offered together with back up gear drives,


electrical insulation, torsional tuning & other features that will


increase the operating life of the equipment. 







If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without
prior notice. ISO 9001, ISO 14001 Certified. Details available on request.
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For your nearest John Crane facility, please contact one of the locations below.


Europe


Slough, UK


Tel: +44-1753-224000
Fax: +44-1753-224224


North America


Houston


Tel: +1-713-944-6690
Fax: +1-713-946-8252


Latin America


São Paulo, Brazil


Tel: +55-11-3371-2500
Fax: +55-11-3371-2599


Middle East & Africa


Dubai, United Arab Emirates


Tel: +971-481-27800
Fax: +971-488-62830


Asia Pacific


Singapore


Tel: +65-6512-5200
Fax: +65-6512-5233








A – Seat/Mating Ring 
B – Insert
C – O-Ring
D – Sealol Bellows
E – Sleeve
F – Compression 


Ring Assembly C


! Temperature:
-75°C to 200°C/-100°F to 400°F 
(depending on elastomer specified)


! Pressure:
Normal Running Mode: partial vacuum to 


10 bar g/150 psig
Dry Running Mode: partial vacuum to 


1 bar g/15 psig 
! Speed:


Up to 25 m/s / 5,000 fpm


! End Play/Axial Float Allowance:
0.13mm/0.005" FIM max.


! Shaft Runout:
0.001mm per mm/0.001" per inch of shaft
diameter FIM max.


Performance Capabi l i t ies


6
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3


Product  Descript ion
The Type 613 is a Single Bellows Cartridge Seal
utilizing performance-proven ECS technology. 
! Operates wet with reliable intermittent dry-running


capability.
! Target applications include batch processes, tank


farms, loading and unloading platforms and
intermittent processes.


TYPE 613
Wet/Dry Running Cartridge Sealol® Metal
Bellows Seal


D


E
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B


Sealol is a registered trademark of John Crane.


F


Design Features
! Dry-Sliding Technology
! Compact and Easy-to-Install Cartridge Design
! Only One Moving Part the Bellows
! Eliminates O-Ring “Hang-up” Problems
! Fits ANSI Standard and Enlarged Bore Pumps,


as well as Metric Pumps
! Available with a Variety of Elastomers


Sealol® Welded Metal Bellows
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Type 613 Typica l  Arrangement/D imensiona l  Data


Seal Dash Shaft Size A
Number +0.00/-0.05 B C D E F G H J


-033 33 53.98 60.33 52.43 12.70 71.45 117.48 1/4-18 3/8-18
-035 35 53.98 60.33 52.43 12.70 71.45 117.48 1/4-18 3/8-18
-043 43 66.68 76.19 53.98 14.27 85.73 119.35 3/8-18 3/8-18
-045 45 66.68 76.19 53.98 14.27 85.73 119.35 3/8-18 3/8-18
-053 53 83.00 95.00 61.90 14.27 100.03 152.40 3/8-18 3/8-18
-055 55 83.00 95.00 61.90 14.27 100.03 152.40 3/8-18 3/8-18
-065 65 92.08 107.95 70.64 17.45 122.25 171.45 3/8-18 3/8-18


Type 613 D imensiona l  Data (mm)
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Seal Dash Shaft Size A
Number +0.000/-0.002 B Max. C Min. D E F G H J


-24 1.125 2.000 2.250 2.00 0.44 2.44 4.625 1/4-18 3/8-18
-28 1.375 2.125 2.375 2.06 0.50 2.81 4.625 1/4-18 3/8-18
-28* 1.375 2.875 3.312 2.06 0.44 3.44 5.250 1/4-18 3/8-18
-34 1.750 2.625 3.000 2.13 0.56 3.38 5.500 3/8-18 3/8-18
-34* 1.750 3.500 3.937 2.13 0.69 4.44 6.750 3/8-18 3/8-18
-36 1.875 2.750 3.125 2.19 0.56 3.31 5.500 3/8-18 3/8-18
-36* 1.875 3.625 4.125 2.56 0.56 4.44 6.000 3/8-18 3/8-18
-40 2.125 3.062 3.437 2.44 0.56 3.94 6.000 3/8-18 3/8-18
-40* 2.125 4.000 4.437 2.44 0.75 4.75 7.250 3/8-18 3/8-18
-46 2.500 3.500 4.000 2.63 0.75 4.25 6.750 3/8-18 3/8-18
-46* 2.500 4.750 5.250 2.63 0.69 5.56 8.000 3/8-18 3/8-18
-48 2.625 3.625 4.250 2.78 0.69 4.81 6.750 3/8-18 3/8-18
-48* 2.625 4.625 5.125 2.78 0.69 5.31 7.375 3/8-18 3/8-18


*Enlarged seal chamber version.


Type 613 D imensiona l  Data ( inches)


TYPE 613
Wet/Dry Running Cartridge Sealol® Metal
Bellows Seal







Minimum Dynamic Pressure L imits  -  Wet  or Dry Running


Pressure (bar g)
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Pressure (psig)


200
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100
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0
0 35 45 55 65 (mm)


0 1.375 1.750 2.250 2.500 (inches)


Shaft Size


Wet Running - 10 bar g/150 psig


Dry Running - 1 bar g/15 psig


Maximum Dynamic Pressure L imits


0 1.375 1.750 2.250 2.500 (inches)


Shaft Size


Pressure (mm Hg vacuum)
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TYPE 613
Wet/Dry Running Cartridge Sealol® Metal
Bellows Seal
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Materia ls  of  Construct ion 


SEAL COMPONENTS MATERIALS


Description Standard Options


Seat/Mating Ring Silicon Carbide —


Insert Carbon —


Sleeve 316 Stainless Steel Alloy 20


Gland Alloy 20 (UNS N08020) —


Bellows Alloy C-276 (UNS N10276) —


Elastomers Fluorocarbon —
EPR
Perfluoroelastomer
PTFE-Encapsulated Fluorocarbon


Sealo l  Welded Meta l  Be l lows


Typica l  App l icat ions


Design Features
! Optimum 45° Tilt Angle
! Three-Sweep Radius
! Nesting Ripple Plate Design
! Static Secondary Seal
! Light Spring Loads


Sealol Bellows Benefits
! Uniform Plate Rigidity and Stress Distribution
! Enhanced Fatigue Strength
! Pressure-Balanced by Design
! Less Heat
! Low Power Consumption


! Acids
! Aqueous Solutions
! Caustics
! Chemicals
! Food Products
! Hydrocarbons


! Lubricating Fluids
! Slurries (non-abrasive)
! Solvents
! Thermo-Sensitive Fluids
! Viscous Fluids and Polymers
! Water


The Type 613 is recommended in clean applications where abrasives will not damage the carbon seal ring.


TYPE 613
Wet/Dry Running Cartridge Sealol® Metal
Bellows Seal
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Pip ing P lans


ANSI Plan 7302 (API Plan 02)


Normally specified for clean fluids, this plan
calls for a dead-ended seal chamber with no
circulation of flush fluid. The seal cavity may
be jacketed, and a heating or cooling fluid can
be circulated through the jacket. A throat
bushing may be required when specified.


The Type 613 bellows cartridge seal is normally operated with ANSI Plan 7302 (API Plan 02), which calls for a
dead-ended seal chamber. The Type 613 also provides a means of recirculating the product or removing air from
the seal chamber to extend seal life. The most popular piping plans are shown below for your reference.


ANSI Plan 7311 (API Plan 11)


This plan requires installation of a recirculation line
from the pump case discharge through an orifice to
the gland flush connection. The primary purpose of
this plan is to dissipate heat generated at the seal
faces and/or build seal chamber pressure.


ANSI Plan 7313 (API Plan 13)


This piping plan requires the installation of a
recirculation line from the gland flush connection
back to the pump suction. ANSI Plan 7313 is
frequently used on vertical pumps to vent vapors
from the seal chamber. It is also used in applications
where the seal chamber pressure is at or near
discharge pressure. When utilizing this piping plan
on a horizontal pump, the flush connection should
be located at the top of the gland to ensure that
there are no air pockets in the seal chamber.  


V


F Q/D


V
F Q/D
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suction
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connections for
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Wet/Dry Running Cartridge Sealol® Metal
Bellows Seal







TYPE 613
Wet/Dry Running Cartridge Sealol® Metal
Bellows Seal


Europe, Middle East, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove, Illinois USA


1-800-SEALING
Tel: 1-847-967-2400
Fax: 1-847-967-3915


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.
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Latin America
São Paulo, Brazil


Tel: 55-11-3049-9979
Fax: 55-11-3849-4511


Asia Pacific
Singapore


Tel: 65-861-1288
Fax: 65-862-4117








2800E


Non-Contacting, Gas Lubricated Seals for 
Small-Bore Rotating Equipment


2800 Series







Fugitive pump emissions are


contained safely throughout the


long life of your John Crane seal
• Highest reliability in sealing volatile fluids
• Positive sealing of high purity fluids with virtually 


no process contamination
• No damage to pump from corrosive fluids leakage
• Zero emissions to atmosphere
• Simple to install
• Pump cavitation and dry-running does not affect 


seal performance
• Low running costs
• Low energy usage


The John Crane Type 2800E is a non-
contacting dual seal for non-turbo small-
bore rotating equipment applications,
meeting the requirements of standards
such as ISO3069C and DIN 24960. As the
world leader in spiral groove technology,
John Crane has more than 15,000 Type
2800E Series spiral groove seals in use in
over 50 countries worldwide, with over
100 million hours of operational time.


John Crane’s gas lubricated, 
non-contacting Type 2800E Series seals







Our technology for your benefit


Type 2800E Series seals give 


you proven performance
John Crane proprietary computer programs—CSTEDYSM and
CTRANSSM—have assured optimal design of critical components for
peak performance.  The resulting performance predictions, based
on analysis of the combined effects of pressure, temperature, fluid
sealed and face and seal geometry, have since been proven in
thousands of installations.


14   46   78  111 143  175  207 240  (psi)


70   71   71    71    71   71   71   71 (F)


Patented John Crane spiral grooves are machined into the mating ring faces. A suitable pressurised inert gas is
injected between the seals. As the shaft rotates, gas flows into the tip of the spiral groove and is compressed at
the sealing dam, the ungrooved portion of the mating ring. At the sealing dam, gas is expanded. The resultant
film pressure gives an opening force greater than the closing force, thus separating the faces. The Type 2800E
Series spiral groove continues to operate, even if barrier gas pressure is momentarily lost, maintaining the gas
film between the barrier gas and the process.
As a result of this unique technology, you achieve zero emissions, plus:


• MTBPM extended up to 10 times.


Several chemical companies have
documented that their Mean Time
Between Planned Maintenance
(MTBPM) has been extended by 
more than 2,000% with Type 2800E 
Series seals on difficult applications


• Lower repair costs. Because there’s 
no contact, the seal faces do not wear.
And that can mean a seal life in excess
of five years is possible


• Lower energy costs. Type 2800E Series
seal uses 10% of the energy of a typical
liquid lubricated dual seal. Your
savings are even greater compared
with a sealless pump. A typical
magnetic drive pump consumes 
up to three times more power than 
a wet seal system


• No need for water. Because there’s 
no contact, there’s no heat generation,
so there’s no need to cool seals with
water. You eliminate water
treatment costs







John Crane’s gas lubricated, 
non-contacting Type 2800E Series seals


Installation Costs 100 80-175 90-110
Operating Costs 100 110-150 40-90
Cost of Single Repair 100 175-200 105-150
Mean Time Between Repair 100 100-250 200-350
Total Life Costs 100 125-130 65-90


Double liquid lubricated Sealless pump series Type 2800E Series
mechanical seal Mag drive


Comparison of cost of alternative technologies
(The double liquid lubricated mechanical seal is the basis for comparison)


1. Based on 10 years. 2. Installation costs include the pump, motor and coupling in case of a long coupled pump, the seal, and barrier and monitoring systems, Plan 53 for wet seal and
nitrogen system for gas seals. 3. Operating cost includes electricity, emission, and cooling water/nitrogen consumption where applicable. 4. In summary, the major advantage of a Type
2800E Series seal is the greatly improved MTBR and its lower total life costs.


An alternative to conventional wet seals
Conventional pressurised dual wet seals can offer similar emission containment characteristics as 2800E Series
gas seals. The choice of technology therefore rests on the precise application and plant infrastructure. 2800E
series seals excel in many performance critical applications including
• Reactive or temperature sensitive media
• Air (oxygen) sensitive processes


• Cold applications 
• Processing of extremely pure materials


Low running costs are a particular feature of 2800E Series gas seals, as indicated on the following chart. The
Fluid Sealing Association provides a Life Cycle cost calculator, enabling application - specific cost estimates to
be determined. 


An alternative to magnetic drive pumps 


With Type 2800E Series seals, you don’t need inefficient mag drive pumps. 


By eliminating sealless pumps, you eliminate:


• Capital expenditures for replacement of existing pumps to comply with
emission legislation


• Expensive operation due to losses in magnetic couplings
• Maintenance problems due to fluids that are poor lubricants, abrasive or


corrosive, affecting sleeve bearing life
• Liquid flashing in the drive area that can result in dry-running the bearing


with catastrophic pump failure
• Pump intolerance to system upsets or off-curve operation
• Expensive repair that often includes taking the pumps out of service


Existing equipment can be easily upgraded with the Type 2800E Series. 
The seals yield longer MTBPM and lower operating costs, resulting in
overall lower life cycle costs.







Kind to the environment


We live in an era where industry recognises its
responsibilities to the greater community more than
ever before. Climate change, recycling, emissions,
contamination, energy usage, and safety are now key
drivers for many societies. The John Crane Type
2800E Series seal range provides a positive
contribution to rotating equipment users as they
respond to these challenges. 
According to the Fluid Sealing Association, a 50mm
conventional wet seal, rotating at normal pump
speeds and pressures uses 10330 KWh of electricity
per annum.
The cost of this electricity to the end user is typically
approximately 1000 Euros (at 2007 prices).
In the process of generating that electricity up to 10
tonnes of Carbon Dioxide greenhouse gas are emitted,
just for one seal.
Fluid Sealing Association calculations show that the 
use of a Type 2800E Series seal reduces these costs
and emissions by 92%.
In addition, Type 2800E Series seals use no seal water
flush, both saving water and eliminating the need for
post-flush water treatment.
Type 2800E Series seals can help you save money AND
be kind to the environment. 







The Type 2800E Series seal family


Broadest operating ranges
The Type 2800E Series seal family covers a wide range of performance capabilities


2800E 2800EX 2800EH


Temperature -400C to +2600C (-400F to +5000F)


Pressure to 16 bar g to 16 bar g to 6 bar g


Speed 1450-3600rpm 1450-3600rpm 300-1450rpm


Solid Handling 6% max 20% max 6% max


Materials of construction


SEAL COMPONENTS MATERIALS


Description Standard Options


Face/Primary Ring Metal filled carbon Sintered silicon carbide (inboard)


Seat/Mating Ring Tungsten carbide Silicon carbide


Metal Components 316 stainless steel Alloy C20, Alloy C-276


Titanium


O-Rings Fluorocarbon Ethylene propylene


Perfluoroelastomer


2800E seal range categories


The most popular types for all general applications up to 16 bar g, 1450-3600rpm speeds, 
and max 6% by volume solids in suspension.


Specially adapted version capable of handling up to 20% by volume solid in suspension.


Specially adapted version capable of running at very low machine speeds, from 300-1450 rpm.


2800E


2800EX


2800EH


Evolving with customer needs and technology development, the Type 2800E Series seal family now offers
variations according to specific application needs of customers.







Supporting Type 2800E Series seals


All you need is readily available, low-cost barrier gas
The barrier gas required in a Type 2800E Series system is any suitable clean dry gas supplied to the seal at 20 to
30 psig/1.5 to 2.0 bar g above the process pressure.
Suitable gases are highly economical plant nitrogen, bottled nitrogen or plant instrument air, and no forced
circulation is required.
Type 2800E Series total barrier gas consumption is typically just 0.05 to 0.5 SCFH/25 to 240 ml/min.
A minute amount of gas is consumed by the Type 2800E Series seals into the process and atmosphere. 
For further details on barrier consumption, refer to specification sheet, S-2800ER/Eng or S-2800-E.


Proven control is simplified
To ensure maximum reliability of your Type 2800E Series seal, John Crane provides a range of compact, 
easy-to-install barrier gas control systems. Designed specifically to interface with Type 2800E Series seals,
these systems:
• Regulate barrier gas flow and pressure to dry-running seals
• Filter barrier supply gas 
• Monitor seal performance
• Prevent back flow of process fluid into the panel by way of a check valve
• Have an optional pressure switch that provides a signal for an alarm in the event of supply pressure loss
• Have an optional flow switch that provides a signal for an alarm in the event of high barrier gas flow 


to the seal
• Have two flow meters; the lower shows normal gas consumption and the upper shows excessive 


gas consumption


System Components


1) Filter/coalescing element
2) Pressure regulator
3) Pressure gauge
4) Flow meter
5) Check valve
6) Ball valve
7) Pressure switch (optional)
8) Flow switch (optional)


Barrier Gas Enclosed Unit Barrier Gas Panel


1


2


3 4 7


6
5







Large-Bore applications
In addition to the Type 2800E Series seal range for small-bore equipment, John Crane also offers the 2800X
Series, which meets the requirement of large-bore and API equipment standards.


Type 2800E Series seals serve this partial list of representative fluids:


Acetone
Acetic anhydride
Acrylonitrile
Alkyl resins
Amines
Ammonia
Anhydrous cyclohexane
Benzene
Bisphenol acetate
Butadiene
Chlorine gas
Dichlorobutadiene
Dichloroethane
Ethanol
Ethyl chloride
Ethyl hexanol bottoms


Formaldehyde
Gasoline
Glacial acrylic acid
Hydrocarbon
Isobutyl alcohol
Kerosene
LPG
Methanol
Methylene chloride
Molten chemical tar
Nitric acid
Organic acid
Phenol
Plastic pigment
Propane/butane
Propane with caustic


Recycle gas
Santotherm 59
Slurry water
Sodium carbonate
Sodium hydroxide
Spent methanol & chemical
Styrene
Sugar solutions
Sulphuric acid
Therminol
Therminol 59
Toluene
Wastewater/hydrocarbon
Xylene


John Crane’s gas lubricated, 
non-contacting Type 2800E Series seals


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without
prior notice. ISO 9001, ISO 14001, ISO/TS 16949 Certified. Details available on request.
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For your nearest John Crane facility, please contact one of the locations below.


Europe


Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America


Morton Grove


Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America


São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East & Africa


Dubai, United Arab Emirates


Tel:  00-97-1488-39510
Fax: 00-97-1488-37766


Asia Pacific


Singapore


Tel: 65-6512-5200
Fax: 65-6512-5233








Product Description


The Metastream™ ‘TSR’ range of membrane couplings
has been specifically designed to provide a solution 
for close coupled machinery. The key benefit of this
coupling is the ability to replace membranes without
the need to move either of the connected machines.


■ Easy maintenance without moving machines


■ The motor can be isolated easily be removing the 
split spacer element


■ Close coupled DBSE, fully variable from 3 mm upwards


■ Operates in either direction


■ Coated carbon steel for corrosion protection


■ Choice of hub configuration to suit DBSE


■ Designed for the life of the connecting machines.


■ AGMA Class 8 intrinsic balance


■ Phosphate coating for corrosion protection.


Design Features


■ Fit and Forget: The TSR coupling is designed for infinite
life, and with correct machinery alignment will out last the
machines it is connected to


■ Overload Protection: The coupling is fitted with overload
collars to protect the membranes in the event of severe
torsional overload


■ Low Imposed Loads: The membranes have been
designed to optimise their torque capability, whilst
minimising the reaction forces due to misalignment


■ Zero Maintenance: The coupling has no relative 
moving parts, and hence requires no lubrication or 
routine maintenance


■ Ease of Assembly: In the unlikely event that coupling
does require maintenance the membranes of the 
TSR coupling can be replaced with out moving the
associated machines. Compression bolts are fitted to
make it easy to remove the split spacer


■ No Backlash: The coupling design, with fitted bolts, and
torsionally stiff membranes ensures that there is zero
backlash. This makes the coupling ideal for drives such
as machine tool indexers, printing presses, packaging 
and all applications where constant speed is crucial.


T
S
R


A – Replaceable
Stainless Steel
Flexible
Membranes


B – Overload & Anti-fly
Protection Collars


C – Anti-Corrosion
Treatment


D – Axially Split Spacer
for ease of
Maintenance


E – Fitted Bolts for
Balance Integrity


F – Hubs designed for
all short DBSE
applications


G – Spigot fit Spacer


H – Locked thread


D
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TSR
Close Coupled Membrane Coupling







Typical Arrangements


TSR
Close Coupled Membrane Coupling


Technical Data


Dimensional Data (mm)


Dimensions should not be used for construction. Certified dimensions furnished upon request.


* Maximum bored hubs are based on standard DIN/BS rectangular key and for hubs that are not reduced in length.


Unless otherwise specified, parallel bores will be machined to an H7 tolerance, with Js9 key-ways to DIN 6885, ISO R773 or BS 46 Pt1 (inch).


Coupling Rating Max. Peak Max. Complete Coupling
Size kW/ Continuous Overload Speed Weight Moment of


1000 rpm Torque Nm Torque Nm rpm Kg Inertia Kg.m2


0033 33 315 630 6,400 3.7 0.004


0075 75 715 1,430 5,800 6.5 0.014


0135 135 1,290 2,600 5,000 11.3 0.033


0230 230 2,200 4,400 4,200 18.4 0.079


0350 350 3,350 6,700 3,800 27.7 0.152


0500 500 4,780 9,600 3,600 38.8 0.279


0740 740 7,070 14,000 3,400 53.9 0.477


0930 930 8,880 17,600 3,200 72.1 0.758


1400 1,400 13,370 26,750 3,000 96.7 1.237


Coupling *Max. TSRC TSRH TSRS
Size Bore


A B C C H H D C H H D C H H D
max min min max min min max min min max


0033 98 35 55 38.5 3 36 113 29.0 36 69 146 48.0 69 83 179


0075 125 50 63 45.0 3 39 129 35.5 39 75 165 54.5 75 92 201


0135 148 60 75 54.0 5 47 155 43.5 47 89 197 64.5 89 110 239


0230 178 75 85 61.0 5 53 175 48.5 53 101 223 73.5 101 124 271


0350 202 85 98 70.5 5 60 201 56.5 60 115 256 84.5 115 142 311


0500 228 100 109 79.0 7 67 225 64.5 67 127 285 93.5 127 158 345


0740 255 110 120 86.5 7 74 247 69.5 74 141 314 103.5 141 174 381


0930 279 120 134 96.5 7 82 275 77.5 82 157 350 115.5 157 194 425


1400 309 130 144 103.5 7 88 295 82.5 88 169 376 124.5 169 208 457


TSRC TSRSTSRH







Selection Procedure


1. Select appropriate service factor SF.


2. Calculate the coupling rating R from


R = kW x 1000 x SF
N


Where:


kW = rated power for drive equipment (kW)


N = speed (rev./min).


3. Select a coupling with the same or higher rating.


4. Check DBSE and select configuration.


5. Check the hub bore capacity is suitable, if not select a
larger size coupling.


6. Check peak torque capability is suitable for application.


7. Check speed capability.


8. Specify Distance Between Shaft Ends – (DBSE) 
as appropriate.


Available Options
■ Spark-resistant couplings for hazardous zone operation


■ Special materials for low temperature applications and/or higher corrosion resistance.


Consult John Crane for any other special requirements. Metastream couplings can be adapted to suit virtually all power
transmission coupling needs.


Load Factor SF


Torque Variation Typical Application Service Factor


Constant Torque  Centrifugal Pump 1.0*
Centrifugal Compressor
Axial Compressor
Centrifugal Blower


Slight Torque Screw Compressor 1.5
Fluctuation Gear, Lobe and


Vane Pumps
Forced Draft Fan
Medium Duty Mixer
Lobe Blower


Substantial Torque Reciprocating Pumps 2.0
Fluctuations Heavy Duty Mixers


Induced Draft Fans


The examples given are for typical machines and
are empirically based guidelines. Knowledge of
actual torque characteristics may indicate a
different service factor. For example, variable-
speed electric motors may exhibit a fluctuating
torque characteristic. Consult John Crane for
advice.


* Use a minimum service factor of 1.25 on
electric motor drives through a gearbox.


Example:


150 kW electric motor connected to a centrifugal pump


at 2960 rpm with a 10 mm DBSE.


SF = 1.0


R = 150 x 1000 x 1.0
2960


R = 50.7 kW per 1000 rpm


Selection: TSRC – 0075


DBSE is between 3 and 39 mm 


Maximum parallel shaft bore is 50 mm


Peak torque capability – 1430 Nm


Maximum speed capability is 5,800 rpm.


Designation – TSRC – 0075 – 0077 - 0000


Actual SF = 1.48


TSR
Close Coupled Membrane Coupling







Coupling Alignment


TSR
Close Coupled Membrane Coupling


Correct installation and alignment of couplings is essential
for reliable machinery performance.


John Crane supplies a variety of shaft alignment equipment
and offers alignment-training courses.


Balance Condition


This coupling is designed with a high inherent balance, due to the precision of the manufacturing process. It is important
that all parts are carefully stored and fitted to maintain this integrity.


The inherent balance of the TSR range meets AGMA standard 9000-C90 class 8. The maximum operating speeds listed in
the table on page 2 are on the basis of this AGMA class 8 characteristic, to provide a general guide to maximum permissible
speed. If higher speeds are required contact John Crane for an alternative coupling selection or special balance if required.


These values are maximums for each type of misalignment.
It is recommended that the coupling is initially aligned to
10% of these values to allow for inevitable movements
during the life of the machines.


* Meets NEMA end float specification without modification.


** Values based on angular deflection of 1/2° per end.


The angular and axial restoring forces are available on
request. The axial force has a non-linear characteristic,
which can de-tune systems to prevent high amplitude 
axial vibration.


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while
handling products made from PTFE. Old and new PTFE products must not be incinerated.
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Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove, Illinois USA


1-800-SEALING
Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East, Africa, Asia
Dubai, United Arab Emirates


Tel: 971-4-3438940
Fax: 971-4-3438970


Coupling * Axial ** Lateral
Size Misalignment Misalignment


+/- mm +/- mm


0033 1.25 0.7
0075 1.75 0.7
0135 2.00 0.9


0230 2.50 1.0
0350 3.00 1.2
0500 3.25 1.3


0740 3.75 1.4
0930 4.00 1.6
1400 4.50 1.7


FORCE vs DEFLECTION
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A – Set Screws 
B – Shaft Packing
C – Bellows Assembly
D – Insert/Primary Ring


! Temperature:
-75°C to +290°C/-100°F to +550°F
(depending on materials used)


! Pressure:
Vacuum to 25 bar/360 psi
(see Basic Pressure Ratings curve)


! Speed:
Up to 25m/s / 5,000 fpm


Performance Capabi l i t iesProduct  Descript ion
! Type 670:


All-Alloy C-276 high-strength low-temperature bellows
assembly for highly corrosive applications.


! Type 676:
AM350 low-temperature bellows assembly for large
sizes and mildly corrosive applications.


! Type 680:
All-Alloy 20 low-temperature high performance seal
for use on a broad range of corrosive media.


TYPE 670/676/680
Low-Temperature Sealol® Metal Bellows Seals


B


Design Features
! Sealol® Edge-welded Metal Bellows
! Static Secondary Seal
! Standard Components
! Available in Single or Dual Arrangements,


Shaft-mounted or in a Cartridge
! The Type 670 meets API 682 Requirements


Typica l  App l icat ions
! Acids
! Aqueous Solutions
! Caustics
! Chemicals
! Food Products
! Hydrocarbons
! Lubricating Fluids


A


! Slurries
! Solvents
! Thermo-Sensitive Fluids
! Viscous Fluids and Polymers
! Water
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Type 670/676Type 680


Sealol is a registered trademark of John Crane.


Sealol® Welded Metal Bellows







Typica l  680 S ing le  Shaft -Mounted Arrangement


Typica l  670 with  a  Secondary Conta inment  Seal  Arrangement


Typica l  676 Dual  Cartr idge Arrangement


TYPE 670/676/680
Low-Temperature Sealol® Metal Bellows Seals
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Typica l  670/676/680 Heads


TYPE 670/676/680
Low-Temperature Sealol® Metal Bellows Seals


Typica l  670/676/680 D imensiona l  Data (mm)


Seal Dash A B C 
Number +.000 Ref. Ref.


(size code) -0.05
-018 18 32.0 27.5
-020 20 33.3 27.5
-022 22 36.0 27.5
-024 24 38.1 30.0
-025 25 39.0 30.0
-028 28 42.0 32.5
-030 30 44.0 32.5
-032 32 46.0 32.5
-033 33 47.0 32.5
-035 35 49.2 32.5
-038 38 52.4 34.0
-040 40 55.6 34.0
-043 43 58.7 34.0
-045 45 58.7 34.0
-048 48 61.9 34.0
-050 50 65.1 34.5
-053 53 68.3 34.5
-055 55 71.0 34.5
-060 60 74.6 39.5
-065 65 84.1 39.5
-070 70 87.3 45.0
-075 75 95.3 45.0
-080 80 98.4 44.5
-085 85 104.8 44.5
-090 90 108.0 49.5
-095 95 114.3 49.5


-0100* 100 120.7 49.5
-0105* 105 131.7 48.3
-0110* 110 138.1 48.3
-0115* 115 144.5 48.3
-0120* 120 144.5 48.3
-0125* 125 150.8 48.3
-0130* 130 157.8 48.3
-0140* 140 170.5 48.3
-0150* 150 176.9 48.3


*670/676 only


Type 670/676 Type 680


A


B


C


A


B


C







Seal Dash A B C
Number +.000/-.002 Ref. Ref.


(size code)
-12 .750 1.312 1.250
-14 .875 1.437 1.250
-15 .937 1.500 1.250
-16 1.000 1.562 1.250
-18 1.125 1.687 1.250
-20 1.250 1.812 1.312
-22 1.375 1.937 1.437
-24 1.500 2.062 1.437
-26 1.625 2.187 1.437
-28 1.750 2.312 1.437
-30 1.875 2.437 1.500
-32 2.000 2.562 1.500
-34 2.125 2.687 1.500
-36 2.250 2.812 1.562
-38 2.375 2.937 1.562
-40 2.500 3.187 1.562
-42 2.625 3.312 1.625
-44 2.750 3.437 1.625
-46 2.875 3.625 1.687
-48 3.000 3.750 1.687
-50 3.125 3.875 1.750
-52 3.250 4.000 1.750
-54 3.375 4.125 1.750
-56 3.500 4.250 1.875
-58 3.625 4.375 1.875
-60 3.750 4.500 1.875
-62 3.875 4.625 1.875
-64 4.000 4.750 1.875
-68* 4.250 5.187 1.903
-72* 4.500 5.438 1.903
-76* 4.750 5.688 1.903
-80* 5.000 5.938 1.903
-84* 5.250 6.213 1.903
-88* 5.500 6.463 1.903
-92* 5.750 6.714 1.903
-96* 6.000 6.964 1.903
-104* 6.500 7.470 1.903
-112* 7.000 7.971 1.903


*670/676 only


Typica l  670/676/680 Heads


TYPE 670/676/680
Low-Temperature Sealol® Metal Bellows Seals


Typica l  670/676/680 D imensiona l  Data ( Inches)  
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TYPE 670/676/680
Low Temperature Sealol® Metal Bellows Seals
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Carbon (Standard), Tungsten Carbide or Silicon Carbide


NOTES:
1. Basic Pressure Rating Curve based on Single-Ply Bellows.
2. Basic Pressure Rating Curve is differential pressure applied to seal outside diameter.
3. Inside Diameter Differential Pressure vs. Temperature Limits: If the inside diameter differential pressure is greater than 6 bar/90 psi  
    or the operating temperature is greater than 165˚C/325˚F, or seal size is greater than 100mm/4'', consult John Crane Engineering.


(Balanced for High Pressure)


Maximum Pressure Limit


Tungsten Carbide or Silicon Carbide (Standard)


Contact John Crane  
Engineering for  
applications in this area.


Speed Up to 3600 rpm x 1.00 x 1.00
Above 3600 rpm x (3600/speed) x (3600/speed)


Sealed Fluid Petroleum/Gasoline, Kerosene,
Lubricity Lube Oil, etc... x 1.00 x 1.00


Water and Aqueous
Solutions (< 80oC/176oF) x 0.75 x 0.75
Light Hydrocarbons (see Note 1) x 0.60 (see Note 2)


Sealed Fluid Up to 80oC/176oF x 1.00 x 1.00
Temperature Up to 120oC/250oF x 0.85 x 1.00
(see Note 3) Up to 205oC/400oF x 0.70 x 1.00


Basic  Pressure Rat ing 


Mult ip l ier  Factors


NOTES:
1. Specific gravity > 0.6 and ratio of sealed pressure to vapor pressure > 1.5.
2. More details regarding the fluid and the operating conditions are required.
3. Temperature at the seal faces includes effects of flush. Temperatures must not exceed limits


shown in max. temperature limits section.
4. Contact John Crane Engineering for more information.


Maximum Temperature Limits:
Type 670: Carbon Insert: 290°C/550°F


Tungsten Carbide or Silicon Carbide:  200°C/400°F 
Type 676: Carbon Insert: 200°C/400°F


Tungsten Carbide or Silicon Carbide:  190°C/375°F
Type 680: Carbon Insert: 260°C/500°F


Tungsten Carbide or Silicon Carbide:  150°C/300°F


Multiplier Factors


Carbon  SiCSelection Consideration
vs. SiC vs. SiC


The Basic Pressure Rating is for a
standard seal, as shown in the 
typical arrangement, when installed
according to the criteria given in
this data sheet and generally
accepted industrial practices.


The Basic Pressure Rating
assumes stable operation at 3600
rpm in a clean, cool, lubricating,
non-volatile liquid with an adequate
flush rate.  When used with the
Multiplier Factors, the Basic
Pressure Rating can be adjusted to
provide a conservative estimate of
the dynamic pressure rating.


Contact John Crane Engineering for
process services outside this range
or a more specific assessment of
the dynamic pressure rating.


Example for Determining Pressure Rating
Limits:


Seal: Type 680
Size: 50mm/2"
Product: 50/50 Glycol and Water
Face Material: Carbon vs. Silicon Carbide 
Operating Temperature: 95°C/200°F
Operating Speed: 3600 rpm


Example for Determining Dynamic
Pressure Rating:


The maximum pressure for a particular
application is the lesser of the maximum
pressure limit curve or the pressure
calculated when the multiplier factors are
applied to the specific seal face material 
curve.


Maximum Pressure Limit Curve:
21 bar(g)/300 psig max pressure


Carbon Limit Curve:  32 bar g/460 psig


Calculated Limit:  32 bar g/460 psig x
1.00 x 0.75 x 0.85 = 20.2 bar g/293 psig


At 3600 rpm with the service conditions
noted, a 50mm/2.000" (Seal Size) Type
680 has a maximum operating pressure
limit of 20.2 bar g/293 psig.







Materia ls  of  Construct ion


TYPE 670/676/680
Low-Temperature Metal Sealol® Bellows Seals


Sealo l  Welded Meta l  Be l lows
Sealol Bellows Benefits


! Uniform Plate Rigidity and Stress Distribution
! Enhanced Fatigue Strength
! Pressure-Balanced by Design
! Less Heat Generated
! Lower Power Consumption


Sealol Bellows Design Features


! Optimum 45° Tilt Angle
! Three-Sweep Radius
! Nesting Ripple Plate Design
! Static Secondary Seal
! Light Spring Loads


DESCRIPTION MATERIALS


Seal Components Seal Types Standard Options


Bellows Type 670 Alloy C-276 (UNS N10276) —
Type 676 AM350 SS (UNS S35000)
Type 680 Alloy 20 (UNS N08020)


End-Fittings Type 670 Alloy C-276 —
Type 676 316L SS (UNS S31603)
Type 680 Alloy 20


Insert/Primary Ring Premium Carbon Grade —
Tungsten Carbide, Silicon Carbide


Static Seals Fluorocarbon, EPR, PTFE- —
Encapsulated Fluorocarbon,
Nitrile, Perfluoroelastomer


Recommendat ions for Viscous F lu ids 
0 - 1,000 cSt: Standard Seal


1,000 - 3,500 cSt: Hard Face Material
3,500 - 10,500 cSt: Consult John Crane Engineering


NOTE: SSU (Saybolt Universal Seconds) approximately equals cSt (centistoke) x 4.6347cP (centipoise) = cSt (centistoke) x specific gravity.


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.
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Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove, Illinois USA


1-800-SEALING
Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East, Africa, Asia
Dubai, United Arab Emirates


Tel: 971-4-3438940
Fax: 971-4-3438970








Product Description


n The 48XPVL is an extension of the John Crane
LaserFace and spiral groove technology. The 48XP O
ring pusher seal is designed with the requirements of
API682 applications in mind, and is particularly
applicable where the application is very close to or at
the sealed products vapour pressure.


n The 48XPVL allows the sealing of high vapour pressure
hydrocarbon applications without the need for complex
seal support systems.


n The unique seal face technology, drawn from both
patented LaserFace and spiral groove technologies
ensures maximum seal face lubrication through a
variety of pumped fluid operating conditions. Strong
hydrodynamic pressure forces are developed,
separating the seal faces and providing high levels of
lubrication and reduced face wear.


n The 48XPVL is always supplied in a cartridge assembly,
with a non-contacting or dry running outer containment
seal. This will ensure minimal leakage to atmosphere by
collection, containment and channelling of primary seal
leakage to flare or recovery system.


Design Features/Benefits


n Seal life is extended by full seal face lubrication with
low leakage levels.


n Computer optimised seal components to minimise the
effects of pressure and temperature distortion.


n Designed to comply with API682.
n Optimised designs to provide reliability with vapour


pressure margins outside of the envelope of API682
applications.


n Multi-spring design for even face loading.
n Dimensionally interchangeable with other 48 type seals


including the new 48XP.
n 48XPVL seals can be operated without the need of a


process flush of the inboard seal.


Performance Capabilities


Temperature: -40°C to 260°C/ -40°F to 500°F
Pressure: 42 bar g / 610 psig
Speed: up to 25 m/s/ 5000 fpm
End Play / Axial Float Allowance: ±0.04mm (dynamic) /
0.002"


Runout/ Out of Squareness: 0.05 mm/ 0.002"


Note: for temperature below 0 °C ( 32 °F) prevention
against ice build up under static conditions must be
taken (e.g. warm Nitrogen quench).
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A – Special seat /
mating ring


B – Face / primary
ring


C – Spring
D – Gland plate
E – Sleeve
F – Spring
G – Face / primary


ring
H – Seat / mating ring
I – Drive collar
J – Setting spacer
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NOTE: 48XPVL Preferred
Arrangement with 28SC 
bi-directional non-contacting
outboard seal.







Type 48XPVL Preferred Arrangement/Dimensional Data


Type 48XPVL Dimensional Data


TYPE 48XPVL


Nominal Nominal Min
Seal Size (inches) Size Code D (mm) D (Inches) D3 (mm) D4 (mm)* D26 (mm) L15 (mm) L39 (mm)


1.500 0381 25.4 1.000 54.1 69.8 144 31.8 103.4


1.625 0412 28.58 1.125 60.5 76.2 147 39.8 103.4


1.750 0444 31.75 1.250 63.6 79.3 150 41.7 103.4


1.875 0476 34.93 1.375 66.8 82.5 153 39.8 103.4


2.000 0508 38.1 1.500 70 85.7 165 40.1 103.4


2.125 0539 41.28 1.625 76.3 92 169 48.5 103.4


2.250 0571 44.45 1.750 79.5 95.2 172 48.8 103.4


2.375 0603 47.63 1.875 82.7 98.4 175 48.8 103.4


2.500 0635 50.8 2.000 85.7 101.6 178 48.8 103.4


2.625 0666 53.98 2.125 89 104.7 181 48.8 103.4


2.750 0698 57.15 2.250 92.2 107.9 184 48.8 103.4


2.875 0730 60.33 2.375 95.4 111.1 188 50.6 103.4


3.000 0762 63.5 2.500 97 112.7 191 49.8 103.4


3.125 0793 66.68 2.625 100.1 115.8 194 49.7 106.4


3.250 0825 69.85 2.750 104.9 120.6 197 49.3 106.4


3.375 0857 73.03 2.875 108.1 123.8 200 47.7 111.2


3.500 0889 76.2 3.000 111.3 127 203 47.3 111.2


3.625 0920 79.38 3.125 114.4 130.1 207 47.7 111.2


3.750 0952 82.55 3.250 117.6 133.3 225 47.3 111.2


3.875 0984 85.73 3.375 120.8 136.5 228 47.6 111.2


4.000 1016 88.9 3.500 124 139.7 232 47.5 111.2


4.125 1047 92.08 3.625 130.3 146 235 47.5 111.2


4.250 1079 95.25 3.750 133.5 149.2 238 49.8 111.2


4.375 1111 98.43 3.875 136.7 152.4 241 49.8 111.2


4.500 1143 101.6 4.000 139.8 155.5 244 50.2 111.2


4.625 1174 104.78 4.125 143 158.7 248 47.5 111.2


4.750 1206 107.95 4.250 146.2 161.9 251 47.3 111.2


Seal Head


* For dimensions below D4 external spigot / rabbet will be used







Multiplier Factors


TYPE 48XPVL


Basic Pressure Rating
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Dynamic Pressure Limit (Note 1)


Hydrostatic Pressure Limit


The Basic Pressure Rating is for a
standard seal, as shown in the typical
arrangement, when installed according
to the criteria given in this data sheet
and generally accepted industrial
practices.


The Basic Dynamic Pressure Rating
assumes stable operation at 3600 rpm
in a clean fluid. When used with the
Multiplication Factors, the Basic
Pressure Rating can be adjusted to
provide a conservative estimate of the
dynamic pressure rating.


NOTES:


1. Note that the minimum pressure for
vapour, mixed phase or liquid
operation is 15 bar. For application
with lower process pressures
please contact John Crane.


2. Please contact John Crane to
confirm the duty rating.


Description Material


Seal Components Standard Options


Primary ring inboard Carbon Antinomy Impregnated Consult John Crane


Primary ring outboard Carbon Antinomy Impregnated Consult John Crane


Mating ring LaserFace Tungsten Carbide Sintered Silicon Carbide


Mating ring Outboard Tungsten Carbide Sintered Silicon Carbide


O-rings Fluorocarbon Perfluoroelastomer, Nitrile


Springs Alloy C-276 (UNS N 10276) Consult John Crane


Adaptive Hardware


- gland plate 316 Stainless Steel Consult John Crane


- sleeve 316 Stainless Steel Consult John Crane


- drive collar/screws 316 Stainless Steel Consult John Crane


- keys/pins 316 Stainless Steel Consult John Crane


The Type 48XPVL is a seal for flashing hydrocarbons designed to operate in a non-contacting sealing mode,
consequently the leakage from the primary seal will be approximately x50 that of a conventional plain face seal. The
actual seal leakage to the flare or vapour recovery system will be dependant on actual make up and the temperature
margin ( to SVP) of the pumped fluid. Where tighter leakage control is required in flashing hydrocarbon applications
then a conventional Type 48XP should be used. This seal offers a primary seal interface leakage control, allowing leakage
rates comparable with a plain face seal through unique patented John Crane LaserFace technology.


Outboard seal leakage will be dependant on the containment seal type employed, and the pressure in the flare / vapour
recovery system. Typical leakage rates for a Type 28SCBD arrangement (preferred solution), with system pressures not
exceeding 10psi will be <200ppm.


Contact John Crane Engineering for process services outside this range or a more specific assessment of the dynamic
pressure rating.


Multiplier 
Factors


x 1.00
Note 2


Selection Considerations


Up to 3600 rpm 
Above 3600 rpm to a maximum of 25m/sSpeed


Leakage


Materials of Construction







TYPE 48XPVL


Application Criteria


The 48XPVL cartridge seals may be customised for specific installations after review and evaluation by John Crane
Engineering. The following data is needed to evaluate the proposed service:


n Make and Model of Equipment


n Shaft or Sleeve OD


n Seal Cavity Dimensions


n Speed


n Process Fluid
- Specific Gravity
- Box Pressure
- Vapour Pressure
- Temperature


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without
prior notice. ISO 9001, ISO 14001, ISO/TS 16949 Certified. Details available on request.
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For your nearest John Crane facility, please contact one of the locations below.


Europe


Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America


Morton Grove


Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America


São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East & Africa


Dubai, United Arab Emirates


Tel:  971-4-8839510
Fax: 971-4-8837766


Asia Pacific


Singapore


Tel: 65-6512-5200
Fax: 65-6512-5233








TYPE 93FR
Floating Ring Separation Seal
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A – Housing 
B – Retainer    
C – Clamp Plate
D – Garter Spring
E – Anti-rotation 


Pin  
F – Bushing 


Segment   
G – Sleeve 


D


A


■ Size range:
40 to 210 mm with sleeve to fit all metric or imperial 
shaft sizes


■ Operating temperature:
-40°C to 230 °C, -40°F to 450 °F


■ Speed:
Up to 130 mps/ 430fps


■ Maximum separation gas operating differential pressure:
0.5 bar/ 7.5 psi


■ Recommended separation gas operating differential 
pressure;
0.05 to 0.1 bar/ 0.75 to 1.5 psi


■ Separation Gases:
Nitrogen, Air


■ Vibration Levels to API617


For alternative conditions, consult John Crane Engineering.


Performance Capabi l i t ies


Design Features
■ Non-contacting for longer life and improved reliability; 


low heat generation
■ Runs at low operating pressure differential enabling low 


gas consumption
■ Specially designed segments further minimise gas 


consumption
■ Universal design, independent of shaft rotation
■ Will retrofit many traditional carbon bushing rings
■ Suitable for running with nitrogen separation gas 


irrespective of dew point
■ Self-centring design minimises wear even during upset 


conditions


Product  Descript ion
The Type 93FR is a non-contacting carbon bushing
designed to protect dry gas seals from bearing oil ingress
■ Segments are specifically designed to prevent oil 


migration 
■ Separation gas (normally nitrogen or air) is injected 


between the two segmented bushings effectively creating
a pressure barrier between the bearing and dry gas seal 
cavity


■ Advanced materials and design eliminate wear under 
normal running, promoting long service life
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Required Insta l lat ion  and P&ID for Type 93FR Separat ion Seal


PIT


FIT


PCV


Self RelievingSeal Gas
Inlet
(Dry/Clean 
Process Gas)


Primary 
Vent
(To flare)


Secondary
Vent
(Atmosphere)


Buffer Gas
Inlet
(Nitrogen)


Separation
Gas


Product
Side


Typical arrangement with a Type 28XP Tandem Seal 


Bearing
Housing


Separation gas can be pressure controlled (recommended, to minimise gas consumption) or flow controlled. Typical example shown,
variations may be necessary depending on individual circumstances including availability and quality of separation gas and safety 
considerations.


TYPE 93FR
Floating Ring Separation Seal







TYPE 93FR
Floating Ring Separation Seal


Type 93FR Consumpt ion Rates
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Shaded areas indicate expected consumption ranges for typical application conditions. Actual consumption is dependent on application
speed, temperature and individual installation.







TYPE 93FR
Floating Ring Separation Seal


SEAL COMPONENT DESCRIPTION STANDARD MATERIALS 


Bushing segments Carbon


Garter spring Stainless steel


Housing assembly 410 Stainless steel
Clamp plate assembly


O rings Fluoroelastomer


Materia ls  of  Construct ion


Performance Recommendat ions


Alternative materials are available, consult John Crane Engineering.


■ Separation Gas Specification:
Filtration: 10 microns and dry
Proper consideration must be given as to the possibility of explosive mixtures.


■ Operating Environment:
Vibration levels within API617
Bearing housing should be well drained
Bearing housing should not be pressurized
Consideration should be given to the secondary vent piping as not to cause an excessive back pressure
Oil exiting the bearing cavity directed at the separation seal should be noted at design.


Alternat ive Appl icat ions


The Type 93FR is normally supplied as a double separation seal as depicted in this data sheet however individual carbon rings can be
supplied for use on other applications where an effective barrier is required i.e. bearing chambers, fans, blowers, gearboxes and other
high speed low pressure applications - please consult John Crane Engineering.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without
prior notice. ISO 9001, ISO 14001, Certified. Details available on request.
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For your nearest John Crane facility, please contact one of the locations below.


Europe
Slough, UK


Tel: +44-1753-224000
Fax: +44-1753-224224


North America
Morton Grove


Tel: +1-847-967-2400
Fax: +1-847-967-3915


Latin America
São Paulo, Brazil


Tel: +55-11-3371-2500
Fax: +55-11-3371-2599


Middle East & Africa
Dubai, United Arab Emirates


Tel: +971-481-27500
Fax: +971-488-62690


Asia Pacific
Singapore


Tel: +65-6512-5200
Fax: +65-6512-5233
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A – Set Screws 
B – Shaft Packing
C – Bellows Assembly
D – Insert/Primary Ring


! Temperature:
-75°C to +290°C/-100°F to +550°F
(depending on materials used)


! Pressure:
Vacuum to 25 bar/360 psi
(see Basic Pressure Ratings curve)


! Speed:
Up to 25m/s / 5,000 fpm


Performance Capabi l i t iesProduct  Descript ion
! Type 670:


All-Alloy C-276 high-strength low-temperature bellows
assembly for highly corrosive applications.


! Type 676:
AM350 low-temperature bellows assembly for large
sizes and mildly corrosive applications.


! Type 680:
All-Alloy 20 low-temperature high performance seal
for use on a broad range of corrosive media.


TYPE 670/676/680
Low-Temperature Sealol® Metal Bellows Seals


B


Design Features
! Sealol® Edge-welded Metal Bellows
! Static Secondary Seal
! Standard Components
! Available in Single or Dual Arrangements,


Shaft-mounted or in a Cartridge
! The Type 670 meets API 682 Requirements


Typica l  App l icat ions
! Acids
! Aqueous Solutions
! Caustics
! Chemicals
! Food Products
! Hydrocarbons
! Lubricating Fluids


A


! Slurries
! Solvents
! Thermo-Sensitive Fluids
! Viscous Fluids and Polymers
! Water
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Type 670/676Type 680


Sealol is a registered trademark of John Crane.


Sealol® Welded Metal Bellows







Typica l  680 S ing le  Shaft -Mounted Arrangement


Typica l  670 with  a  Secondary Conta inment  Seal  Arrangement


Typica l  676 Dual  Cartr idge Arrangement


TYPE 670/676/680
Low-Temperature Sealol® Metal Bellows Seals
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Typica l  670/676/680 Heads


TYPE 670/676/680
Low-Temperature Sealol® Metal Bellows Seals


Typica l  670/676/680 D imensiona l  Data (mm)


Seal Dash A B C 
Number +.000 Ref. Ref.


(size code) -0.05
-018 18 32.0 27.5
-020 20 33.3 27.5
-022 22 36.0 27.5
-024 24 38.1 30.0
-025 25 39.0 30.0
-028 28 42.0 32.5
-030 30 44.0 32.5
-032 32 46.0 32.5
-033 33 47.0 32.5
-035 35 49.2 32.5
-038 38 52.4 34.0
-040 40 55.6 34.0
-043 43 58.7 34.0
-045 45 58.7 34.0
-048 48 61.9 34.0
-050 50 65.1 34.5
-053 53 68.3 34.5
-055 55 71.0 34.5
-060 60 74.6 39.5
-065 65 84.1 39.5
-070 70 87.3 45.0
-075 75 95.3 45.0
-080 80 98.4 44.5
-085 85 104.8 44.5
-090 90 108.0 49.5
-095 95 114.3 49.5


-0100* 100 120.7 49.5
-0105* 105 131.7 48.3
-0110* 110 138.1 48.3
-0115* 115 144.5 48.3
-0120* 120 144.5 48.3
-0125* 125 150.8 48.3
-0130* 130 157.8 48.3
-0140* 140 170.5 48.3
-0150* 150 176.9 48.3


*670/676 only
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Seal Dash A B C
Number +.000/-.002 Ref. Ref.


(size code)
-12 .750 1.312 1.250
-14 .875 1.437 1.250
-15 .937 1.500 1.250
-16 1.000 1.562 1.250
-18 1.125 1.687 1.250
-20 1.250 1.812 1.312
-22 1.375 1.937 1.437
-24 1.500 2.062 1.437
-26 1.625 2.187 1.437
-28 1.750 2.312 1.437
-30 1.875 2.437 1.500
-32 2.000 2.562 1.500
-34 2.125 2.687 1.500
-36 2.250 2.812 1.562
-38 2.375 2.937 1.562
-40 2.500 3.187 1.562
-42 2.625 3.312 1.625
-44 2.750 3.437 1.625
-46 2.875 3.625 1.687
-48 3.000 3.750 1.687
-50 3.125 3.875 1.750
-52 3.250 4.000 1.750
-54 3.375 4.125 1.750
-56 3.500 4.250 1.875
-58 3.625 4.375 1.875
-60 3.750 4.500 1.875
-62 3.875 4.625 1.875
-64 4.000 4.750 1.875
-68* 4.250 5.187 1.903
-72* 4.500 5.438 1.903
-76* 4.750 5.688 1.903
-80* 5.000 5.938 1.903
-84* 5.250 6.213 1.903
-88* 5.500 6.463 1.903
-92* 5.750 6.714 1.903
-96* 6.000 6.964 1.903
-104* 6.500 7.470 1.903
-112* 7.000 7.971 1.903


*670/676 only


Typica l  670/676/680 Heads


TYPE 670/676/680
Low-Temperature Sealol® Metal Bellows Seals


Typica l  670/676/680 D imensiona l  Data ( Inches)  
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TYPE 670/676/680
Low Temperature Sealol® Metal Bellows Seals
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Seal Size


Pressure (bar g) Pressure (psig)


(inches)


(mm)


500


435


360


290


220
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25 50 75 180150125100


1.0 2.0 3.0 4.0 7.06.05.0


Carbon (Standard), Tungsten Carbide or Silicon Carbide


NOTES:
1. Basic Pressure Rating Curve based on Single-Ply Bellows.
2. Basic Pressure Rating Curve is differential pressure applied to seal outside diameter.
3. Inside Diameter Differential Pressure vs. Temperature Limits: If the inside diameter differential pressure is greater than 6 bar/90 psi  
    or the operating temperature is greater than 165˚C/325˚F, or seal size is greater than 100mm/4'', consult John Crane Engineering.


(Balanced for High Pressure)


Maximum Pressure Limit


Tungsten Carbide or Silicon Carbide (Standard)


Contact John Crane  
Engineering for  
applications in this area.


Speed Up to 3600 rpm x 1.00 x 1.00
Above 3600 rpm x (3600/speed) x (3600/speed)


Sealed Fluid Petroleum/Gasoline, Kerosene,
Lubricity Lube Oil, etc... x 1.00 x 1.00


Water and Aqueous
Solutions (< 80oC/176oF) x 0.75 x 0.75
Light Hydrocarbons (see Note 1) x 0.60 (see Note 2)


Sealed Fluid Up to 80oC/176oF x 1.00 x 1.00
Temperature Up to 120oC/250oF x 0.85 x 1.00
(see Note 3) Up to 205oC/400oF x 0.70 x 1.00


Basic  Pressure Rat ing 


Mult ip l ier  Factors


NOTES:
1. Specific gravity > 0.6 and ratio of sealed pressure to vapor pressure > 1.5.
2. More details regarding the fluid and the operating conditions are required.
3. Temperature at the seal faces includes effects of flush. Temperatures must not exceed limits


shown in max. temperature limits section.
4. Contact John Crane Engineering for more information.


Maximum Temperature Limits:
Type 670: Carbon Insert: 290°C/550°F


Tungsten Carbide or Silicon Carbide:  200°C/400°F 
Type 676: Carbon Insert: 200°C/400°F


Tungsten Carbide or Silicon Carbide:  190°C/375°F
Type 680: Carbon Insert: 260°C/500°F


Tungsten Carbide or Silicon Carbide:  150°C/300°F


Multiplier Factors


Carbon  SiCSelection Consideration
vs. SiC vs. SiC


The Basic Pressure Rating is for a
standard seal, as shown in the 
typical arrangement, when installed
according to the criteria given in
this data sheet and generally
accepted industrial practices.


The Basic Pressure Rating
assumes stable operation at 3600
rpm in a clean, cool, lubricating,
non-volatile liquid with an adequate
flush rate.  When used with the
Multiplier Factors, the Basic
Pressure Rating can be adjusted to
provide a conservative estimate of
the dynamic pressure rating.


Contact John Crane Engineering for
process services outside this range
or a more specific assessment of
the dynamic pressure rating.


Example for Determining Pressure Rating
Limits:


Seal: Type 680
Size: 50mm/2"
Product: 50/50 Glycol and Water
Face Material: Carbon vs. Silicon Carbide 
Operating Temperature: 95°C/200°F
Operating Speed: 3600 rpm


Example for Determining Dynamic
Pressure Rating:


The maximum pressure for a particular
application is the lesser of the maximum
pressure limit curve or the pressure
calculated when the multiplier factors are
applied to the specific seal face material 
curve.


Maximum Pressure Limit Curve:
21 bar(g)/300 psig max pressure


Carbon Limit Curve:  32 bar g/460 psig


Calculated Limit:  32 bar g/460 psig x
1.00 x 0.75 x 0.85 = 20.2 bar g/293 psig


At 3600 rpm with the service conditions
noted, a 50mm/2.000" (Seal Size) Type
680 has a maximum operating pressure
limit of 20.2 bar g/293 psig.







Materia ls  of  Construct ion


TYPE 670/676/680
Low-Temperature Metal Sealol® Bellows Seals


Sealo l  Welded Meta l  Be l lows
Sealol Bellows Benefits


! Uniform Plate Rigidity and Stress Distribution
! Enhanced Fatigue Strength
! Pressure-Balanced by Design
! Less Heat Generated
! Lower Power Consumption


Sealol Bellows Design Features


! Optimum 45° Tilt Angle
! Three-Sweep Radius
! Nesting Ripple Plate Design
! Static Secondary Seal
! Light Spring Loads


DESCRIPTION MATERIALS


Seal Components Seal Types Standard Options


Bellows Type 670 Alloy C-276 (UNS N10276) —
Type 676 AM350 SS (UNS S35000)
Type 680 Alloy 20 (UNS N08020)


End-Fittings Type 670 Alloy C-276 —
Type 676 316L SS (UNS S31603)
Type 680 Alloy 20


Insert/Primary Ring Premium Carbon Grade —
Tungsten Carbide, Silicon Carbide


Static Seals Fluorocarbon, EPR, PTFE- —
Encapsulated Fluorocarbon,
Nitrile, Perfluoroelastomer


Recommendat ions for Viscous F lu ids 
0 - 1,000 cSt: Standard Seal


1,000 - 3,500 cSt: Hard Face Material
3,500 - 10,500 cSt: Consult John Crane Engineering


NOTE: SSU (Saybolt Universal Seconds) approximately equals cSt (centistoke) x 4.6347cP (centipoise) = cSt (centistoke) x specific gravity.


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.


©2001 John Crane   Print 12/01 www.johncrane.com ISO-Certified QS 9000 S-670/676/680


Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove, Illinois USA


1-800-SEALING
Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East, Africa, Asia
Dubai, United Arab Emirates


Tel: 971-4-3438940
Fax: 971-4-3438970
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High Performance Technology
Metastream® power transmission couplings provide the


world's energy, process, and transport industries with the best


in performance and reliability. As part of John Crane's


continuous innovation and development process, Metastream


high performance couplings, which have served the


turbomachinery industries for over 35 years were re-evaluated,


resulting in the H Series. Membrane options enable weight and


flexibility to be optimised, and are readily adapted to “reduced


moment” configurations. This gives turbomachinery


manufacturers and end-users alike the confidence to specify


Metastream as their first choice high performance coupling


Product Improvements
Taking design principles back to basics and using FEA with


validation from intensive laboratory test work, John Crane have


been able to push the boundaries to deliver the H Series coupling,


a new breed of light weight, high performance coupling suitable to


meet the demands of all Turbomachinery applications. 


Metastream H Series high performance couplings offer:


• Reduced moment configurations


• Optional arrangements for larger diameter shafts and 


integral shaft flanges


• Unitised assembly for high standard of balance and 


utmost reliability


• Full compliance with ISO10441 (API 671) - no exceptions


• Built-in safety with emergency backup drive 


• Shrouding bolts to minimise windage effect


Applications
Metastream H Series high performance couplings are widely


specified for critical applications on:


• Turbo compressor machinery


• Turbine generator sets


• Marine turbine main propulsion


• Boiler feed pumps


• Development test stands 


Yo u r  p a r t n e r  i n  p ro d u c t i v i t y
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Flexible Element Designs
Safety and reliability are essential for the operation of high


speed turbomachinery. Attention to detail design and a careful


choice of materials give Metastream couplings superior


performance on demanding applications. Metastream standard


disc material is AISI 301 stainless steel, specified for its


combination of high strength and general corrosion resistance.


For high temperature or corrosive applications, alternative


materials, such as Inconel®, or special coated discs are


available.


HS Series 
6-bolt discs for maximum misalignment capacity. Ideal for


applications where high thermal growth movements occur or


where reaction forces on bearings must be kept to a minimum.


HL Series 
8-bolt discs, the choice for most high speed applications.


Combines high torque capacity and flexibility.


HT Series 
10-bolt discs for higher torque capacity. Suited in particular to


motor or generator drives with high peak torques and lower


misalignment requirements and where low weight is


paramount.


Inconel is a registered trademark of Special Metals Corporation.







High Performance Power
Transmission Couplings


Proven performance. . . from proven produc ts


Standard Features
The standard Metastream high performance coupling designs


incorporate important features for added safety on high speed


turbomachinery.


• The Metastream overload collar arrangement on the main 


disc drive bolts provides extra load carrying capacity 


during transient or short circuit torque conditions. This 


reduces the peak stresses on the flexible elements, 


ensuring continuity of drive under emergency conditions.


• All Metastream high performance couplings are designed 


and manufactured to ensure the highest standard of 


dynamic balance. All mating parts use interference fits, 


which, with factory assembled transmission units ensure 


no relative movements during installation, operation, and 


any subsequent reassembly.


Metastream component and assembly balance procedures 


and precision balancing machines assure compliance with 


ISO10441 (API 671) or similar specifications. Bolts and nuts


are supplied weight balanced and on high speed 


couplings, trim balancing holes are incorporated


• The contoured disc profile eliminates redundant 


material and ensures optimum performance and low 


restoring forces.


• When the coupled machines use tapered shafts, 


Metastream high performance couplings are supplied with 


stainless steel shims for axial adjustment.


• All Metastream high performance couplings are supplied 


with transportation bolts and gag sleeves as standard. 


These bolts are also used to compress the flexible 


assembly as an aid to installation.


0404
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H-FE Couplings 
(HSFE/HLFE/HTFE)
Metastream® H-FE Couplings feature a factory assembled


transmission unit, providing high torque capacity with low


weight. The hub bores possible with the design make this


range particularly suitable for use on electric motor or


generator drive applications, where larger shaft sizes are


generally in use.


• The flanged H-FE transmission unit can be readily adapted


to match the integral shaft flanges used on many large gas


and steam turbines.


• On some applications, a H-FE turbine end drive is 


combined with a reduced moment arrangement at the 


compressor end.


• The transmission unit is simple to install and remove for 


rapid separation of the two machines, providing easy 


access for alignment and equipment maintenance.


H-RE and H-CE Couplings
(HSRE/HLRE/HTRE/HSCE/HLCF)
Metastream® H-RE Reduced Moment Couplings use two factory


assembled hub/flexible membrane units and a detachable spacer.


This arrangement produces a high integrity coupling suited for


most medium speed and high speed compressor drives.


Metastream® H-CE Couplings offer the lowest possible overhung


moments, and additional shrouding of the flexible elements and


bolts. This arrangement produces a high integrity coupling suited


for most medium speed and high speed compressor drives.


• The factory assembled H-RE/H-CE hub/flex units are 


designed to accommodate typical machine shaft sizes for 


turbo compressor applications.


• The separate spacer on the H-RE/H-CE can be varied to 


provide the appropriate distance between shaft ends and 


the required torsional stiffness to suit individual 


applications.


• On some applications, the H-RE/H-CE hub assembly on a 


compressor or gearbox input shaft is combined with the 


flanged H-FE arrangement for a turbine driver.







Design Options


Shrouded Design
Shrouding can be incorporated into the design to minimise


windage losses normally associated with high speed machines.


Torque Limiting
Torque limiting devices are sometimes required on turbine


generator and other applications. Shear pin designs have been


used for many years with success. An alternative “hydraulic”


torque limiter can also be supplied with your Metastream


coupling. This hydraulic device can also simplify installation


because tapered shafts and shrink fitting are not required.


Torque Measurement
Torque measurement is increasingly important for the


monitoring of critical high performance machinery. Both phase


displacement and strain gauge based systems can be readily


incorporated into Metastream couplings. Numerous torque


measurement couplings have been supplied for both


continuous duty and test bed applications.


Standard Options
Many applications for high performance couplings need special


adaptation to suit customer-specific requirements. Metastream


design and application engineers have the solutions for all your


power transmission problems.


Backup Gear Drive
A backup gear drive can be configured into the coupling to


allow a longer period before shutdown in the event of a failure.


Electrical Insulation
Electrical insulation can be specified on electric motor drives


or turbine generator applications. We have supplied thousands


of Metastream couplings with such insulation, including large


50MW turbine generator drives.


Spark resistant
Hazardous areas in refinery operations require spark resistant


couplings. This can be achieved by simply replacing the


overload collars with components manufactured from non


ferrous metals.


Generating customer benefits...by adding value
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Brand Heritage
Metastream membrane couplings were first developed in the


early 1950’s by Metaducts Ltd of Brentford, UK, to replace gear


couplings on oil refinery pumps.


In these early days their portfolio consisted of the M Series spoke


membrane coupling arrangement covered by a Patent filed 15th


December 1950. Branded “Metastream”, this name is now


recognised world wide for both quality and reliability.


The British Navy adopted the M Series as the default selection


for all turbine propulsion drives in 1959, with navies around the


world soon following suit. 


Acquired by Flexibox Ltd in 1964, investment in research and


development lead to the introduction in 1969 of the T Series


tangential link design. This coupling arrangement was


universally accepted by the Oil & Gas industry both upstream and


downstream and in 1977 it’s features becoming incorporated in


the API 610 standard.


The first “High Performance T Series” coupling was supplied in


1970’s to Turbomachinery OEM’s and with its growing reputation


in the market Metastream became the preferred supplier to


European OEM’s by the 1990’s.


The M Series was reengineered in 1985 and improving on the key


features which make this a unique design the resultant offering


was a coupling with reduced weight, increased power rating and


improved safety.


Acquired by John Crane in 1998 the development and rationalisation


of the product range continued with the extension of the T Series with


the introduction of the TL in 2001 has quickly become the preferred


choice for larger API 610 applications. In 2004 a short DBSE axially


split spacer coupling designed to replace gear couplings was


introduced to the market 50+ years on from the original reason to


develop the Metastream and still a real need in the market. 


As part of John Crane’s continuous improvement process, 2006 saw


the overhaul Metastream high performance couplings, which have


served the turbomachinery industries for more than 35 years.


07Turbomachinery Solutions







If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without
prior notice. ISO 9001, ISO 14001, ISO/TS 16949 Certified. Details available on request.
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For your nearest John Crane facility, please contact one of the locations below.


Europe
Slough, UK


Tel: +44-1753-224000
Fax: +44-1753-224224


North America
Houston


Tel: +1-713-944-6690
Fax: +1-713-946-8252


Latin America
São Paulo, Brazil


Tel: +55-11-3371-2500
Fax: +55-11-3371-2599


Middle East & Africa
Dubai, United Arab Emirates


Tel:  +97-1488-39510
Fax: +97-1488-37766


Asia Pacific
Singapore


Tel: +65-6512-5200
Fax: +65-6512-5233








High Performance Low Emission
Pusher Seals


API 682 Type A


Arrangements 1, 2, and 3


Qualification Tested


Type 1648 - Single Seal


Type 2648 - Dual Unpressurized Seal


Type 3648 - Dual Pressurized Seal







Type 1648, 2648 and 3648 seals evolved from the


successful, proven John Crane Type 48 design, the


preferred choice for safe, reliable, single and dual


unpressurized and pressurized seal arrangements in


petroleum services for more than five years. These are


dependable, engineered mechanical seals developed


specifically to attain Maximum Achievable Control


Technology (M.A.C.T.) compliance in hydrocarbons and


other VOCs. Type 1648 single seals typically control


emissions to less than 200 ppm.


Design Features


■ Complies with API 682 technical design requirements


■ Available in single and dual arrangements


■ Standard materials per API 682


■ Fits API 682 Table 1 and 2 seal chambers


■ Computer optimized low emission seal face designs


■ Qualification Tested


■ Distributed flush on single seals optimizes circulation


of liquid at faces and prevents trapped vapor


■ Test proven for optimal circulation flow, dual seals


have standard radial inlet and tangetial outlet


buffer/barrier fluid connections


Maximum Operating Limits


■ Temperatures: - 40˚C to 260˚C / - 40˚F to +500˚F


■ Pressures: Up to 69 bar g / 1000 psig


■ Speeds: Up to 25 m/s / 5000 fpm


Consult John Crane for higher speed and pressure


applications.


Standard Materials of Construction


■ Hardware: 316 SS


■ Springs: Hastelloy™ C


■ Primary Ring: Premium Grade Carbon


■ Mating Ring: Reaction Bonded Silicon Carbide


■ Secondary Seals: Fluoroelastomer


■ Throttle Bushing: Premium Grade Carbon


™ Hastelloy is a trademark of Cabot Corp.







Low Emission Optimized


Face Design


Distributed Flush


Spring Loaded Segmented


Carbon Throttle Bushing


Reaction Bonded Silicon Carbide


Mating Ring


Bolted Auxiliary Gland


Factory Assembled and Tested


Cartridge Seal Design


Type 1648


The Type 1648 is a single cartridge


seal designed to provide low emis-


sions/leakage for most refinery applica-


tions. It is applied in Non-Hydrocarbon,


Non-Flashing Hydrocarbon, and


Flashing Hydrocarbon services.


Process leakage is further contained


with a floating segmented bushing


allowing it to be transported to a suit-


able drain or vapor recovery system. It


is available in single spring and station-


ary seal versions.


Type 2648


The Type 2648 is a dual unpressurized


cartridge seal designed to provide addi-


tional safety for hazardous applications


and those where the sealing environ-


ment needs to be controlled. The


inboard seal design utilizes the same


low emission/leakage technology as


the Type 1648. The outboard seal pro-


vides additional containment in con-


junction with an API Flush Plan 52. 


The 3648


The Type 3648 is a dual pressurized


cartridge seal designed for maximum


containment of hazardous fluids and


light hydrocarbons. The inboard seal is


double balanced to provide a positive


seal with pressure from either direction.


The outboard seal retains the barrier


fluid using either an API Flush Plan 53


or 54. The Type 3648 seal can be uti-


lized as a Type 2648 within specified


limits (consult John Crane).


Type 1648 Single Seal







Type 2648 Dual Unpressurized Seal


Type 3648 Dual Pressurized Seal


Low Emission Optimized


Face Design


Hydraulically Retained


Mating Ring


Tangential Inlet and Outlet


Buffer Fluid Connections


Positive Circulation Device


Factory Assembled and


Tested Cartridge Seal Design


Double Balanced Inboard


Seal


Positive Circulation Device


Reverse Pressure


Hydraulically Balanced


Mating Ring


Low Emission Optimized


Face Design


Tangential Outlet Barrier


Fluid Connections


Factory Assembled and


Tested Cartridge Seal Design







These tests are conducted in John Crane’s state of the


art Technology Testing Center. Emissions during the


flashing hydrocarbon test are measured in accordance


with EPA Method 21. John Crane’s testing facilities


include the ability to test propane, cold oil, hot oil,


water, and caustic.


API 682 Test Qualification


All arrangements of John Crane’s API 682 Type A seals


have been qualification tested on propane in


accordance with API 682 for flashing hydrocarbon


services. Additionally the Type 1648 has been qualifi-


cation tested on water, qualifying it for non-hydrocarbon


services. As required, the test includes a minimum of a


100 hour steady state, 4 hour static, and cyclic portion.


During the cyclic portion, the process liquid is flashed to


vapor a minimum of 5 times. Further, a 50 mm/2 inch


and 100 mm/4 inch seal of each arrangement is tested.
Staffed by knowledgeable and experienced engineers


and research technicians, John Crane test facilities


offer unique test cells that:


■ Provide accurate test data and verify capabilities of


seals and fluid control systems operating under


“real world” conditions.


■ Qualify seals per all testing requirements of API


682.


■ Allows accurate verification testing of seal design


and analytical studies for new product


developments.


■ Test both single seal and dual unpressurized and


dual pressurized arrangements.


2” Type 1648 Single Seal Propane Dynamic Test Results
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John Crane has created and continues to develop


sophisticated, leading edge, computer technologies that


assist with:


■ Design enhancements


■ Product engineering


■ Predictive performance


■ Finite element analysis


■ Application Engineering


Our exclusive CSTEADYSM and CTRANSSM software


programs analyze seal designs under steady state and


transient conditions.  These programs allow accurate


predictive performance of a seal design before an actual


field installation.  John Crane’s integrated computer driven


Finite Element Analysis Program analyzes combined seal


distortion due to pressure, temperature, stress distortion


and face loadings.  The information contained in these


programs is based on actual field experience and in house


test data on seals in a variety of operating conditions.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. In the interest of
continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice.
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John Crane International
Engineered Sealing Systems


Latin America
Mexico City, Mexico 


Tel: 52-5-567-4511
Fax: 52-5-587-2342


North America
Morton Grove, Illinois USA


Tel: 847-967-2400
Fax: 847-967-3915
1-800-SEALING


Europe, Asia, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5035


Engineering Experience


Product Availability


Training


International Support


With over 110 sales and service centers strategically locat-


ed around the world, John Crane offers local support and


long term commitment wherever it’s needed.








A – Set Screws 
B – Shaft Packing
C – Bellows Assembly
D – Insert/Primary Ring


! Temperature:
-75°C to +290°C/-100°F to +550°F
(depending on materials used)


! Pressure:
Vacuum to 25 bar/360 psi
(see Basic Pressure Ratings curve)


! Speed:
Up to 25m/s / 5,000 fpm


Performance Capabi l i t iesProduct  Descript ion
! Type 670:


All-Alloy C-276 high-strength low-temperature bellows
assembly for highly corrosive applications.


! Type 676:
AM350 low-temperature bellows assembly for large
sizes and mildly corrosive applications.


! Type 680:
All-Alloy 20 low-temperature high performance seal
for use on a broad range of corrosive media.


TYPE 670/676/680
Low-Temperature Sealol® Metal Bellows Seals


B


Design Features
! Sealol® Edge-welded Metal Bellows
! Static Secondary Seal
! Standard Components
! Available in Single or Dual Arrangements,


Shaft-mounted or in a Cartridge
! The Type 670 meets API 682 Requirements


Typica l  App l icat ions
! Acids
! Aqueous Solutions
! Caustics
! Chemicals
! Food Products
! Hydrocarbons
! Lubricating Fluids


A


! Slurries
! Solvents
! Thermo-Sensitive Fluids
! Viscous Fluids and Polymers
! Water


6
7


0
/
6


7
6


/
6


8
0


D


C


D


B


A


C


Type 670/676Type 680


Sealol is a registered trademark of John Crane.


Sealol® Welded Metal Bellows







Typica l  680 S ing le  Shaft -Mounted Arrangement


Typica l  670 with  a  Secondary Conta inment  Seal  Arrangement


Typica l  676 Dual  Cartr idge Arrangement


TYPE 670/676/680
Low-Temperature Sealol® Metal Bellows Seals
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Typica l  670/676/680 Heads


TYPE 670/676/680
Low-Temperature Sealol® Metal Bellows Seals


Typica l  670/676/680 D imensiona l  Data (mm)


Seal Dash A B C 
Number +.000 Ref. Ref.


(size code) -0.05
-018 18 32.0 27.5
-020 20 33.3 27.5
-022 22 36.0 27.5
-024 24 38.1 30.0
-025 25 39.0 30.0
-028 28 42.0 32.5
-030 30 44.0 32.5
-032 32 46.0 32.5
-033 33 47.0 32.5
-035 35 49.2 32.5
-038 38 52.4 34.0
-040 40 55.6 34.0
-043 43 58.7 34.0
-045 45 58.7 34.0
-048 48 61.9 34.0
-050 50 65.1 34.5
-053 53 68.3 34.5
-055 55 71.0 34.5
-060 60 74.6 39.5
-065 65 84.1 39.5
-070 70 87.3 45.0
-075 75 95.3 45.0
-080 80 98.4 44.5
-085 85 104.8 44.5
-090 90 108.0 49.5
-095 95 114.3 49.5


-0100* 100 120.7 49.5
-0105* 105 131.7 48.3
-0110* 110 138.1 48.3
-0115* 115 144.5 48.3
-0120* 120 144.5 48.3
-0125* 125 150.8 48.3
-0130* 130 157.8 48.3
-0140* 140 170.5 48.3
-0150* 150 176.9 48.3


*670/676 only


Type 670/676 Type 680
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Seal Dash A B C
Number +.000/-.002 Ref. Ref.


(size code)
-12 .750 1.312 1.250
-14 .875 1.437 1.250
-15 .937 1.500 1.250
-16 1.000 1.562 1.250
-18 1.125 1.687 1.250
-20 1.250 1.812 1.312
-22 1.375 1.937 1.437
-24 1.500 2.062 1.437
-26 1.625 2.187 1.437
-28 1.750 2.312 1.437
-30 1.875 2.437 1.500
-32 2.000 2.562 1.500
-34 2.125 2.687 1.500
-36 2.250 2.812 1.562
-38 2.375 2.937 1.562
-40 2.500 3.187 1.562
-42 2.625 3.312 1.625
-44 2.750 3.437 1.625
-46 2.875 3.625 1.687
-48 3.000 3.750 1.687
-50 3.125 3.875 1.750
-52 3.250 4.000 1.750
-54 3.375 4.125 1.750
-56 3.500 4.250 1.875
-58 3.625 4.375 1.875
-60 3.750 4.500 1.875
-62 3.875 4.625 1.875
-64 4.000 4.750 1.875
-68* 4.250 5.187 1.903
-72* 4.500 5.438 1.903
-76* 4.750 5.688 1.903
-80* 5.000 5.938 1.903
-84* 5.250 6.213 1.903
-88* 5.500 6.463 1.903
-92* 5.750 6.714 1.903
-96* 6.000 6.964 1.903
-104* 6.500 7.470 1.903
-112* 7.000 7.971 1.903


*670/676 only


Typica l  670/676/680 Heads


TYPE 670/676/680
Low-Temperature Sealol® Metal Bellows Seals


Typica l  670/676/680 D imensiona l  Data ( Inches)  
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TYPE 670/676/680
Low Temperature Sealol® Metal Bellows Seals
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Carbon (Standard), Tungsten Carbide or Silicon Carbide


NOTES:
1. Basic Pressure Rating Curve based on Single-Ply Bellows.
2. Basic Pressure Rating Curve is differential pressure applied to seal outside diameter.
3. Inside Diameter Differential Pressure vs. Temperature Limits: If the inside diameter differential pressure is greater than 6 bar/90 psi  
    or the operating temperature is greater than 165˚C/325˚F, or seal size is greater than 100mm/4'', consult John Crane Engineering.


(Balanced for High Pressure)


Maximum Pressure Limit


Tungsten Carbide or Silicon Carbide (Standard)


Contact John Crane  
Engineering for  
applications in this area.


Speed Up to 3600 rpm x 1.00 x 1.00
Above 3600 rpm x (3600/speed) x (3600/speed)


Sealed Fluid Petroleum/Gasoline, Kerosene,
Lubricity Lube Oil, etc... x 1.00 x 1.00


Water and Aqueous
Solutions (< 80oC/176oF) x 0.75 x 0.75
Light Hydrocarbons (see Note 1) x 0.60 (see Note 2)


Sealed Fluid Up to 80oC/176oF x 1.00 x 1.00
Temperature Up to 120oC/250oF x 0.85 x 1.00
(see Note 3) Up to 205oC/400oF x 0.70 x 1.00


Basic  Pressure Rat ing 


Mult ip l ier  Factors


NOTES:
1. Specific gravity > 0.6 and ratio of sealed pressure to vapor pressure > 1.5.
2. More details regarding the fluid and the operating conditions are required.
3. Temperature at the seal faces includes effects of flush. Temperatures must not exceed limits


shown in max. temperature limits section.
4. Contact John Crane Engineering for more information.


Maximum Temperature Limits:
Type 670: Carbon Insert: 290°C/550°F


Tungsten Carbide or Silicon Carbide:  200°C/400°F 
Type 676: Carbon Insert: 200°C/400°F


Tungsten Carbide or Silicon Carbide:  190°C/375°F
Type 680: Carbon Insert: 260°C/500°F


Tungsten Carbide or Silicon Carbide:  150°C/300°F


Multiplier Factors


Carbon  SiCSelection Consideration
vs. SiC vs. SiC


The Basic Pressure Rating is for a
standard seal, as shown in the 
typical arrangement, when installed
according to the criteria given in
this data sheet and generally
accepted industrial practices.


The Basic Pressure Rating
assumes stable operation at 3600
rpm in a clean, cool, lubricating,
non-volatile liquid with an adequate
flush rate.  When used with the
Multiplier Factors, the Basic
Pressure Rating can be adjusted to
provide a conservative estimate of
the dynamic pressure rating.


Contact John Crane Engineering for
process services outside this range
or a more specific assessment of
the dynamic pressure rating.


Example for Determining Pressure Rating
Limits:


Seal: Type 680
Size: 50mm/2"
Product: 50/50 Glycol and Water
Face Material: Carbon vs. Silicon Carbide 
Operating Temperature: 95°C/200°F
Operating Speed: 3600 rpm


Example for Determining Dynamic
Pressure Rating:


The maximum pressure for a particular
application is the lesser of the maximum
pressure limit curve or the pressure
calculated when the multiplier factors are
applied to the specific seal face material 
curve.


Maximum Pressure Limit Curve:
21 bar(g)/300 psig max pressure


Carbon Limit Curve:  32 bar g/460 psig


Calculated Limit:  32 bar g/460 psig x
1.00 x 0.75 x 0.85 = 20.2 bar g/293 psig


At 3600 rpm with the service conditions
noted, a 50mm/2.000" (Seal Size) Type
680 has a maximum operating pressure
limit of 20.2 bar g/293 psig.







Materia ls  of  Construct ion


TYPE 670/676/680
Low-Temperature Metal Sealol® Bellows Seals


Sealo l  Welded Meta l  Be l lows
Sealol Bellows Benefits


! Uniform Plate Rigidity and Stress Distribution
! Enhanced Fatigue Strength
! Pressure-Balanced by Design
! Less Heat Generated
! Lower Power Consumption


Sealol Bellows Design Features


! Optimum 45° Tilt Angle
! Three-Sweep Radius
! Nesting Ripple Plate Design
! Static Secondary Seal
! Light Spring Loads


DESCRIPTION MATERIALS


Seal Components Seal Types Standard Options


Bellows Type 670 Alloy C-276 (UNS N10276) —
Type 676 AM350 SS (UNS S35000)
Type 680 Alloy 20 (UNS N08020)


End-Fittings Type 670 Alloy C-276 —
Type 676 316L SS (UNS S31603)
Type 680 Alloy 20


Insert/Primary Ring Premium Carbon Grade —
Tungsten Carbide, Silicon Carbide


Static Seals Fluorocarbon, EPR, PTFE- —
Encapsulated Fluorocarbon,
Nitrile, Perfluoroelastomer


Recommendat ions for Viscous F lu ids 
0 - 1,000 cSt: Standard Seal


1,000 - 3,500 cSt: Hard Face Material
3,500 - 10,500 cSt: Consult John Crane Engineering


NOTE: SSU (Saybolt Universal Seconds) approximately equals cSt (centistoke) x 4.6347cP (centipoise) = cSt (centistoke) x specific gravity.


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.
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Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove, Illinois USA


1-800-SEALING
Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East, Africa, Asia
Dubai, United Arab Emirates


Tel: 971-4-3438940
Fax: 971-4-3438970








TYPE 83
Separation Seal
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A – Housing 
B – Retainer    
C – Clamp Plate
D – Bushing Segment
E – Radial Spring  
F – Sleeve   
G – Axial Spring 


D


A


■ Temperature:
-30°C to 200°C / -20°F to 400°F


■ Speed:
Up to 130 mps / 430 fps


■ Operating Pressure Range:
0.2 to 1.0 barg / 3 to 15 psig


■ Normal Separation Gas Supply Pressure: 
0.3 to 0.5 bar / 5 to 7 psi


■ Gases:
Nitrogen, Air


■ Vibration Levels to API617


For alternative conditions, consult John Crane Engineering.


Performance Capabi l i t ies


Design Features
■ Low separation gas consumption.
■ Low wear for longer life and improved reliability. 
■ Cartridge design for easy installation. 
■ Universal design independent of shaft rotation.
■ Unique carbon bushing segment design with self-


adjusting hydropads.
■ Specially designed segment joint minimises the 


separation gas consumption


Product  Descript ion
The Type 83 is a contacting carbon bushing designed to
isolate the bearing oil from the dry gas seal cartridge.
■ Normally supplied as a complete seal cartridge, unique


inner and outer segments are specifically designed to
prevent oil migration and minimize wear


■ Nitrogen is normally injected between the two segmented
bushings effectively creating a pressure barrier between
the bearing and DGS cavity


■ Advanced materials and design ensure minimal wear and
promote long life. Unlike many contacting separation seals
it is designed to operate on cryogenically dry nitrogen


C


E


F


G


B







TYPE 83
Separation Seal


Required Insta l lat ion  and P&ID for Type 83 Separat ion sea l


PIT


FIT


PCV


Self RelievingSeal Gas
Inlet
(Dry/Clean 
Process Gas)


Primary 
Vent
(To flare)


Secondary
Vent
(Atmosphere)


Buffer Gas
Inlet
(Nitrogen)


Separation
Gas


Product
Side


Typical arrangement with a Type 28XP Tandem Seal 


Bearing
Housing
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TYPE 83
Separation Seal


Type 83 Leakage rates
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Shaf t  Diameter
Leakages are  for  a  double  sea l  car t r idge as shown on page 2


(inch)
(mm)


(inch)
(mm)


(inch)
(mm)







TYPE 83
Separation Seal


SEAL COMPONENT DESCRIPTION STANDARD MATERIALS 


Bushing Segments Carbon


Axial Spring Stainless Steel


Radial Springs Stainless Steel


Housing Assembly 410 Stainless Steel
Clamp Plate Assembly


Secondary Sealing Elements Fluoroelastomer


Materia ls  of  Construct ion


Performance Recommendat ions


Alternative materials are available, consult John Crane Engineering.


■ Separation Gas Specification:
Filtration: 3 microns and dry
Proper consideration must be given as to the possibility of explosive mixtures.


Note:- suitable for nitrogen with a dew point down to -90OC


■ Operating Environment:
Vibration levels within API617.
Bearing housing should be well drained.
Bearing housing should not be pressurized.
Consideration should be given to the secondary vent piping as not to cause an excessive back pressure.
Oil exiting the bearing cavity directed at the separation seal should be noted at design.


Alternat ive Appl icat ions


The Type 83 is normally supplied as a double separation seal as depicted in this data sheet however they can be supplied as individual
carbon rings for use on other applications where an effective barrier is required i.e. bearing chambers, fans, blowers, gearboxes and
other high speed low pressure applications. - Please consult John Crane Engineering.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without
prior notice. ISO 9001, ISO 14001, Certified. Details available on request.
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For your nearest John Crane facility, please contact one of the locations below.


Europe


Slough, UK


Tel: +44-1753-224000
Fax: +44-1753-224224


North America


Morton Grove


Tel: +1-847-967-2400
Fax: +1-847-967-3915


Latin America


São Paulo, Brazil


Tel: +55-11-3371-2500
Fax: +55-11-3371-2599


Middle East & Africa


Dubai, United Arab Emirates


Tel: +97-1488-39510
Fax: +97-1488-37766


Asia Pacific


Singapore


Tel: +65-6512-5200
Fax: +65-6512-5233








High Performance Low Emission
Pusher Seals


API 682 Type A


Arrangements 1, 2, and 3


Qualification Tested


Type 1648 - Single Seal


Type 2648 - Dual Unpressurized Seal


Type 3648 - Dual Pressurized Seal







Type 1648, 2648 and 3648 seals evolved from the


successful, proven John Crane Type 48 design, the


preferred choice for safe, reliable, single and dual


unpressurized and pressurized seal arrangements in


petroleum services for more than five years. These are


dependable, engineered mechanical seals developed


specifically to attain Maximum Achievable Control


Technology (M.A.C.T.) compliance in hydrocarbons and


other VOCs. Type 1648 single seals typically control


emissions to less than 200 ppm.


Design Features


■ Complies with API 682 technical design requirements


■ Available in single and dual arrangements


■ Standard materials per API 682


■ Fits API 682 Table 1 and 2 seal chambers


■ Computer optimized low emission seal face designs


■ Qualification Tested


■ Distributed flush on single seals optimizes circulation


of liquid at faces and prevents trapped vapor


■ Test proven for optimal circulation flow, dual seals


have standard radial inlet and tangetial outlet


buffer/barrier fluid connections


Maximum Operating Limits


■ Temperatures: - 40˚C to 260˚C / - 40˚F to +500˚F


■ Pressures: Up to 69 bar g / 1000 psig


■ Speeds: Up to 25 m/s / 5000 fpm


Consult John Crane for higher speed and pressure


applications.


Standard Materials of Construction


■ Hardware: 316 SS


■ Springs: Hastelloy™ C


■ Primary Ring: Premium Grade Carbon


■ Mating Ring: Reaction Bonded Silicon Carbide


■ Secondary Seals: Fluoroelastomer


■ Throttle Bushing: Premium Grade Carbon


™ Hastelloy is a trademark of Cabot Corp.







Low Emission Optimized


Face Design


Distributed Flush


Spring Loaded Segmented


Carbon Throttle Bushing


Reaction Bonded Silicon Carbide


Mating Ring


Bolted Auxiliary Gland


Factory Assembled and Tested


Cartridge Seal Design


Type 1648


The Type 1648 is a single cartridge


seal designed to provide low emis-


sions/leakage for most refinery applica-


tions. It is applied in Non-Hydrocarbon,


Non-Flashing Hydrocarbon, and


Flashing Hydrocarbon services.


Process leakage is further contained


with a floating segmented bushing


allowing it to be transported to a suit-


able drain or vapor recovery system. It


is available in single spring and station-


ary seal versions.


Type 2648


The Type 2648 is a dual unpressurized


cartridge seal designed to provide addi-


tional safety for hazardous applications


and those where the sealing environ-


ment needs to be controlled. The


inboard seal design utilizes the same


low emission/leakage technology as


the Type 1648. The outboard seal pro-


vides additional containment in con-


junction with an API Flush Plan 52. 


The 3648


The Type 3648 is a dual pressurized


cartridge seal designed for maximum


containment of hazardous fluids and


light hydrocarbons. The inboard seal is


double balanced to provide a positive


seal with pressure from either direction.


The outboard seal retains the barrier


fluid using either an API Flush Plan 53


or 54. The Type 3648 seal can be uti-


lized as a Type 2648 within specified


limits (consult John Crane).


Type 1648 Single Seal







Type 2648 Dual Unpressurized Seal


Type 3648 Dual Pressurized Seal


Low Emission Optimized


Face Design


Hydraulically Retained


Mating Ring


Tangential Inlet and Outlet


Buffer Fluid Connections


Positive Circulation Device


Factory Assembled and


Tested Cartridge Seal Design


Double Balanced Inboard


Seal


Positive Circulation Device


Reverse Pressure


Hydraulically Balanced


Mating Ring


Low Emission Optimized


Face Design


Tangential Outlet Barrier


Fluid Connections


Factory Assembled and


Tested Cartridge Seal Design







These tests are conducted in John Crane’s state of the


art Technology Testing Center. Emissions during the


flashing hydrocarbon test are measured in accordance


with EPA Method 21. John Crane’s testing facilities


include the ability to test propane, cold oil, hot oil,


water, and caustic.


API 682 Test Qualification


All arrangements of John Crane’s API 682 Type A seals


have been qualification tested on propane in


accordance with API 682 for flashing hydrocarbon


services. Additionally the Type 1648 has been qualifi-


cation tested on water, qualifying it for non-hydrocarbon


services. As required, the test includes a minimum of a


100 hour steady state, 4 hour static, and cyclic portion.


During the cyclic portion, the process liquid is flashed to


vapor a minimum of 5 times. Further, a 50 mm/2 inch


and 100 mm/4 inch seal of each arrangement is tested.
Staffed by knowledgeable and experienced engineers


and research technicians, John Crane test facilities


offer unique test cells that:


■ Provide accurate test data and verify capabilities of


seals and fluid control systems operating under


“real world” conditions.


■ Qualify seals per all testing requirements of API


682.


■ Allows accurate verification testing of seal design


and analytical studies for new product


developments.


■ Test both single seal and dual unpressurized and


dual pressurized arrangements.


2” Type 1648 Single Seal Propane Dynamic Test Results
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John Crane has created and continues to develop


sophisticated, leading edge, computer technologies that


assist with:


■ Design enhancements


■ Product engineering


■ Predictive performance


■ Finite element analysis


■ Application Engineering


Our exclusive CSTEADYSM and CTRANSSM software


programs analyze seal designs under steady state and


transient conditions.  These programs allow accurate


predictive performance of a seal design before an actual


field installation.  John Crane’s integrated computer driven


Finite Element Analysis Program analyzes combined seal


distortion due to pressure, temperature, stress distortion


and face loadings.  The information contained in these


programs is based on actual field experience and in house


test data on seals in a variety of operating conditions.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. In the interest of
continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice.
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John Crane International
Engineered Sealing Systems


Latin America
Mexico City, Mexico 


Tel: 52-5-567-4511
Fax: 52-5-587-2342


North America
Morton Grove, Illinois USA


Tel: 847-967-2400
Fax: 847-967-3915
1-800-SEALING


Europe, Asia, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5035


Engineering Experience


Product Availability


Training


International Support


With over 110 sales and service centers strategically locat-


ed around the world, John Crane offers local support and


long term commitment wherever it’s needed.








A – Stainless Steel 
Flexible Discs


B – Overload Collars
C – Cartridge


Transmission Unit
D – Anti-Fly Feature
E – Anti-Corrosion


Treatment
F – Hubs with


Puller Holes
G – Externally 


Wrenched Bolts
H – Large Shaft


Diameters
accommodated


J – Jacking Bolt
Feature
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Fit and Forget: The T Series coupling is designed for
infinite life, and with correct machinery alignment will out
last the machines it connects.
Overload Protection: The coupling is fitted with overload
collars to prevent flexible disc rupture in the event of
severe torsional overload.
Anti-Fly Retention: The spacer is retained by specially
designed anti-fly guard rings to ensure safe operation,
even in the unlikely event of flexible disc and bolt failure.
Low Imposed Loads: The flexible discs have been
designed to optimize their torque capability, while
minimizing the reaction forces due to misalignment, thus
maximizing the life of the machines connected.
Zero Maintenance: The coupling has no relative moving
parts, and hence requires no lubrication or routine
maintenance.
Standards Features: The coupling hubs are fitted with
puller holes as standard. Self locking feature ensure the
hub bolts remain in place under all vibration conditions.
Compression and jacking features ease assembly and
removal.
No Backlash: The coupling design, with fitted bolts, and
torsionally stiff flexible discs ensures there is zero
backlash. This makes the coupling ideal for drives where
constant speed is crucial.


Design Features


TS
C


Product  Descript ion


Metastream® T Series Couplings incorporate scalloped,
stainless steel, flexible discs. This design gives the
most flexible solution for high torque and misalignment
conditions. This range of couplings has been
specifically designed to meet the exacting standards of
API 610, to all its editions.
The coupling comes as a cartridge design to maximize
reliability, while also making it very easy to fit on site.
This concept ensures the high level of integral balance is
maintained when the coupling is installed.
The coupling incorporates many features listed as
standard, to ensure safe and trouble free operation,
giving the user that fit and forget reliability expected of all
Metastream products.
■ Easy to fit
■ Meets API 610 (all editions). Can be supplied to API


671, if required
■ Intrinsic balance exceeds AGMA class 9
■ Ideally suited to pump applications, electric motor and


turbine drives in critical process industry, marine and
power generation applications


■ Coated carbon steel for corrosion protection
■ Choice of hub configuration to suit shaft diameters
■ ATEX compliant


TSC
T Series Couplings


C


F


G







TS
C


TSC
T Series Couplings


TSC Typica l  Arrangement


Coupling
Max. Peak Weight - Transmission Unit (lb.) Weight - Unbored Hub (lb.)


Size Rating Continuous Overload Max. Minimum Per Inch Extra Standard Large Long
HP/100 rpm Torque lb. in. Torque lb. in. rpm DBSE DBSE


0013 1.7 1,068 2,670 25,500 3.0 0.2 1.9 4.0 -
0033 4.4 2,770 6,920 20,000 5.9 0.3 3.4 6.7 -
0075 10.0 6,300 15,750 16,500 11.2 0.4 7.5 12.6 8.2
0135 18.0 11,340 28,350 14,400 19.5 0.6 12.2 19.4 14.8
0230 31.0 19,520 48,800 12,000 28.1 0.7 19.4 30.6 24.4
0350 47.0 29,600 74,000 10,500 35.2 0.7 35.9 - 41.4
0500 67.0 42,200 105,000 9,500 44.2 0.9 46.2 - 57.6
0740 99.0 62,360 155,900 8,000 55.9 1.1 66.4 - 81.9
0930 125.0 78,740 196,850 7,000 71.7 1.3 85.0 - 110.7
1400 188.0 118,440 296,100 6,000 101.6 1.8 115.7 - 159.5


Note that for the complete coupling, weights of two appropriate hubs plus a transmission unit are required.


Hubs will be supplied unbored unless specified. Consult your local sales office regarding standard bore and keyway tolerances. 


TSC Technica l  Data


Coupling
C MAXIMUM BORES


Size
A B Distance Between Shaft Ends D E F Standard Large Long


Min. Stocked(1) Max. Hub(2) Hub(2) Hub(3)


0013 1.57 3.39 2.50 3.5, 4.375, 5.0, 7.0 2.13 - - 1.562 2.062 -
0033 1.77 4.13 3.00 3.5, 4.375, 5.0, 7.0 2.72 - - 1.875 2.750 -
0075 2.16 5.12 3.68 4.375, 5.0, 7.0 3.54 2.44 3.12 2.312 3.500 2.250
0135 2.44 5.98 4.56 5.0, 7.0 4.41 3.03 4.00 3.000 4.438 2.875
0230 2.76 7.05 4.81 7.0 5.16 3.59 4.75 3.438 5.188 3.375
0350 3.59 8.04 5.06 7.0 6.42 4.19 6.00 4.500 - 4.375
0500 3.74 9.02 5.12 7.0 7.13 4.75 6.62 5.000 - 4.625
0740 4.25 10.00 5.29 8.0 8.11 5.31 7.56 5.625 - 5.500
0930 4.53 10.99 5.66 9.0 8.78 6.03 8.12 6.188 - 5.750
1400 5.12 11.97 6.47 10.0 9.76 7.19 9.00 6.938 - 6.500


All dimensions in inches, and should not be used for construction. Certified dimensions furnished upon request.


NOTES: (1) These Distance Between Shaft End (DBSE) sizes are stocked. Other lengths to suit specific shaft separations are available.


(2) Maximum bores shown are based on standard AGMA square key dimensions.


(3) Accommodates NEMA standards for taper bores.


TSC D imensiona l  Data ( inches)
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TSC
T Series Couplings


Avai lab le  Opt ions
■ Spark-resistant couplings for hazardous zone operation.
■ Special materials for low temperature applications and/or 


higher corrosion resistance.
■ Electrical insulation.


■ Torque limiting and shear pin designs.


Consult John Crane for any other special requirements.
Metastream couplings can be adapted to suit virtually all power
transmission coupling needs.


Select ion Procedure


Service Factor SF


Torque Variation Service Factor


Constant Torque Centrifugal Pump 1.0*
Centrifugal Compressor
Axial Compressor
Centrifugal Blower


Slight Torque Screw Compressor 1.5
Fluctuation Gear, Lobe and 


Vane Pumps
Forced Draft Fan
Medium Duty Mixer
Lobe Blower


Substantial Torque Reciprocating Pumps 2.0
Fluctuations Heavy Duty Mixers


Induced Draft Fans


The examples given are for typical machines and are empirically
based guidelines. Knowledge of actual torque characteristics may
indicate a different service factor. Consult John Crane for advice.


1. Select appropriate service factor SF from table.


2. Calculate coupling rating from
R = HP x 100 x SF


N
where:
HP = driver rated power (horsepower)
N = speed (rev./min.)


3. Select a coupling with the same or higher rating.


4. Check that the hub bore capacity is suitable.


5. Check peak torque capability is suitable for application.


6. Check speed capability.


7. Check whether additional dynamic balancing is required.


8. Specify Distance Between Shaft Ends (DBSE).


Example: 150 HP electric motor to centrifugal 
pump at 3600 rpm.


R = 150 x 100 x 1
3600


R = 4.17 HP per 100 rpm


Selection: TSC - 0033


Standard hub bore up to 1.875"
Large hub bore up to 2.75"
Peak torque capability: 6920 lb.- in. 


Additional dynamic balancing should not be required.


Suggested service factors for electric motor, steam turbine, and
gas turbine drivers are given below.


*Use a minimum service factor of 1.25 on electric motor drives 
through a gearbox.


KSelect is an internet based selection program for the TSC. 
This selection program provides all necessary technical data
including inertias and torsional stiffness.
Visit www.metastreamcouplings.com







TSC
T Series Couplings


Coupl ing A l ignment


Correct installation and alignment of couplings is essential for
reliable machinery performance.


The angular and axial restoring forces in the table below are given 
at maximum deflections. The chart can be used to determine forces
across the full deflection range. The nonlinear characteristics can
detune a system to prevent high amplitude axial vibration.


NOTES: (4) Meets NEMA end float specifications without modification.


(5) Values based on angular deflection of 1/2o per end and minimum
stock DBSE. Greater misalignment accommodation is possible by
increasing dimension C.


John Crane supplies a variety of shaft alignment equipment and
offers alignment training courses. Lase-A-Lign Ex is one of the
toughest and most robust measurement and alignment systems available.
For alignment work in potentially explosive environments, equipment needs
to be explosion-protected. Lase-A-Lign Ex complies with the latest ATEX
standards for work in such environments.


Balance Recommendat ions
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FORCE VS. DEFLECTIONTSC MISALIGNMENT


Max. Axial Max. Parallel
Misalignment(4) Misalignment(5)


Coupling Equivalent Restoring
Size +/– in. Thrust -lb. in. Moment lb.-in.
0013 ±0.040 47 0.020 36
0033 ±0.050 63 0.020 54
0075 ±0.060 81 0.022 78
0135 ±0.080 126 0.024 104
0230 ±0.100 166 0.040 130
0350 ±0.110 175 0.040 300
0500 ±0.130 243 0.040 360
0740 ±0.150 286 0.048 420
0930 ±0.170 331 0.055 480
1400 ±0.200 608 0.060 540


The chart illustrates the relationship between the TSC sizes and their
operating speeds to meet AGMA class 9, which is appropriate for
most applications. 


The inherent balance of the TSC range meets AGMA standard 
9000-C90 class 9. Use this chart as a general guide to determine 
if dynamic balance improvement is required.


Operating Speed (in thousand rpm)


Coupling Size


Class 9


1 3 5 7 159 302 4 6 108 20


1400


0930
0740


0350
0230


0135


0075


0033


0013


0500


Dynamic Balancing 
Not Generally 


Required


Dynamic 
Balancing May 


Be Required


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without
prior notice. ISO 9001, ISO 14001, ISO/TS 16949 Certified. Details available on request.
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For your nearest John Crane facility, please contact one of the locations below.


Europe


Slough, UK


Tel: +44-1753-224000
Fax: +44-1753-224224


North America


Houston


Tel: +1-713-944-6690
Fax: +1-713-946-8252


Latin America


São Paulo, Brazil


Tel: +55-11-3371-2500
Fax: +55-11-3371-2599


Middle East & Africa


Dubai, United Arab Emirates


Tel:  +971-488-39510
Fax: +971-488-37766


Asia Pacific


Singapore


Tel: +65-6512-5200
Fax: +65-6512-5233








A – Seat/Mating Ring
B – Face/Primary Ring
C – Spring
D – Sleeve
E – Quench/Drain 
F – Flush
G – Safety Bushing


F


C


G


B


■ Temperature:
-40°C to 205°C/-40°F to 400°F


■ Pressure:
Dynamic: Up to 21 bar g/300 psig
Hydrostatic: Up to 30 bar g/435 psig


■ Speed:
Up to 25 m/s/5000 fpm


Higher operating conditions are achievable. 
Consult John Crane Engineering.


Performance Capabi l i t ies


FFET


Product  Descript ion
The FFET cartridge seal has been designed to reduce
installation time and errors. The compactness of the
cartridge ensures that the seal will fit all ANSI and DIN
stuffing boxes and offers an ideal upgrade from packing. 
■ The FFET is a robust cartridge seal used for a variety of


duties from chemicals to oil to water, and for many
abrasive and crystallizing duties.


■ The FFET is ideal for use on top-entry mixers where the
liquid product may not provide continuous cooling and
lubrication of the seal faces. The use of premium seal
face materials ensures low heat generation and dry-
running thermal stability.


■ On top-entry agitators, a variation of the design is 
available for use on hygienic applications.


TYPE FFET
Single Cartridge O-Ring Seal


A


E


D


Design Features
■ Heavy duty drive
■ Stationary flexible unit permits high tolerance to solids.
■ Stationary external spring improves tolerance to clogging.
■ Indirect positive sleeve/shaft drive prevents shaft damage.
■ Easy, fast, and reliable installation as a pressure-tested


preset unit.
■ Multifunctional gland plate.







Type FFET Typ ica l  Arrangement/D imensiona l  Data


D26


L42 MIN. L39


D4


L56


D1
+0.00mm/0.00"
-0.051mm/0.002"


FFET


TYPE FFET
Single Cartridge O-Ring Seal


Seal Size* Max. Stud/Bolt Diameter


25mm to 38mm/1" to 1-1/2" M10 - 3/8"
40mm to 60mm/1-5/8" to 2-3/8" M12 - 1/2"
65mm to 85mm/2-1/2" to 3-1/2" M16 - 5/8"
90mm to 100mm/3-5/8" to 4" M20 - 3/4"


The gland plate is provided with four equispaced
slots to the dimensions shown. Minimum PCD
D27 and slot width D28 are sized to suit stud or 
bolt diameters according to the seal size. 
(See chart on left)


*Above 100mm/4" to suit client specification.


D95
MIN.


D27
MIN.
PCD


D94
MAX.







TYPE FFET
Single Cartridge O-Ring Seal


Type FFET D imensiona l  Data (mm)


Type FFET D imensiona l  Data ( inches)
Seal Size/D1 D4


(inches) Min. Max. D26 D27 D28 D94 D95 L39 L42 L56
1.000 1.625 1.875 4.400 2.749 0.469 1.87 2.28 1.89 1.50 0.47
1.125 1.750 2.000 4.600 2.869 0.469 2.00 2.40 1.89 1.50 0.47
1.250 1.875 2.125 4.700 3.029 0.469 2.12 2.56 1.89 1.50 0.47
1.375 2.000 2.250 4.800 3.149 0.469 2.25 2.68 1.89 1.50 0.47
1.500 2.250 2.500 5.000 3.379 0.469 2.44 2.91 1.89 1.57 0.47
1.625 2.375 2.625 5.400 3.563 0.563 2.60 3.00 1.89 1.57 0.47
1.750 2.500 2.750 5.500 3.753 0.563 2.74 3.19 1.89 1.57 0.47
1.875 2.625 2.875 5.700 3.863 0.563 2.87 3.30 1.97 1.57 0.51
1.937 2.750 3.000 5.906 3.993 0.563 3.03 3.43 1.97 1.57 0.51
2.000 2.750 3.000 5.906 3.993 0.563 3.03 3.43 1.97 1.57 0.51
2.125 2.875 3.125 6.094 4.143 0.563 3.15 3.58 1.97 1.57 0.51
2.250 3.000 3.250 6.312 4.323 0.563 3.29 3.76 1.97 1.57 0.51
2.375 3.125 3.375 6.500 4.443 0.563 3.44 3.88 1.97 1.57 0.51
2.500 3.250 3.500 6.687 4.707 0.687 3.56 4.02 1.97 1.57 0.51
2.625 3.563 3.812 7.469 5.077 0.687 3.86 4.39 2.24 1.81 0.51
2.750 3.750 4.000 7.875 5.357 0.687 4.15 4.67 2.24 1.81 0.51
2.937 4.000 4.250 8.063 5.607 0.687 4.43 4.92 2.24 1.81 0.51
3.000 4.000 4.250 8.063 5.607 0.687 4.43 4.92 2.24 1.81 0.51
3.250 4.250 4.500 8.281 5.867 0.687 4.66 5.18 2.24 1.81 0.51
3.375 4.375 4.875 9.437 6.117 0.687 4.96 5.43 2.38 1.89 0.51
3.500 4.500 4.875 9.437 6.117 0.687 4.96 5.43 2.38 1.89 0.51
3.625 4.625 5.125 10.812 6.625 0.875 5.16 5.75 2.46 1.89 0.63
3.750 4.750 5.125 10.812 6.625 0.875 5.16 5.75 2.46 1.89 0.63
3.875 4.875 5.375 11.000 6.855 0.875 5.39 5.98 2.46 1.89 0.63
4.000 5.000 5.375 11.000 6.855 0.875 5.39 5.98 2.46 1.89 0.63


Seal Size/D1 D4
(mm) Min. Max. D26 D27 D28 D94 D95 L39 L42 L56


25 41.0 47.5 112 70.0 12.0 47.5 58.0 48.0 38 12
28 44.0 50.5 116 73.0 12.0 50.5 61.0 48.0 38 12
30 46.0 52.5 117 75.0 12.0 52.0 63.0 48.0 38 12
32 48.0 54.5 119 77.0 12.0 54.0 65.0 48.0 38 12
33 51.0 57.5 122 80.0 12.0 57.5 68.0 48.0 38 12
35 51.0 57.5 122 80.0 12.0 57.5 68.0 48.0 38 12
38 57.0 63.5 128 86.0 12.0 62.0 74.0 48.0 40 12
40 60.0 66.5 136 90.5 14.0 66.0 76.5 48.0 40 12
43 63.5 70.0 140 95.0 14.0 69.5 81.0 48.0 40 12
45 63.5 70.0 140 95.0 14.0 69.5 81.0 48.0 40 12
48 66.8 73.0 145 98.0 14.0 73.0 84.0 50.0 40 13
50 70.0 76.5 150 101.0 14.0 77.0 87.0 50.0 40 13
53 73.0 79.5 155 105.0 14.0 80.0 91.0 50.0 40 13
55 73.0 79.5 155 105.0 14.0 80.0 91.0 50.0 40 13
60 79.4 85.5 165 112.5 14.0 87.5 98.5 50.0 40 13
65 90.0 96.5 190 129.5 17.5 98.0 111.5 57.0 46 13
70 95.0 101.4 200 136.5 17.5 105.5 118.5 57.0 46 13
75 101.6 108.0 205 143.0 17.5 112.5 125.0 57.0 46 13
80 108.0 114.5 210 149.5 17.5 118.5 131.5 57.0 46 13
85 111.0 124.0 240 156.0 17.5 126.0 138.0 60.5 48 13
90 117.5 131.0 275 168.0 22.0 131.0 146.0 62.5 48 16
95 120.5 131.0 275 168.0 22.0 131.0 146.0 62.5 48 16


100 127.0 136.5 280 174.0 22.0 137.0 152.0 62.5 48 16
105 140.0 152.0 * * * * * 66.0 60 *
110 146.0 158.0 * * * * * 66.0 60 *
115 146.0 158.0 * * * * * 66.0 60 *
120 152.5 164.0 * * * * * 66.0 60 *
125 159.0 171.0 * * * * * 66.0 60 *
130 170.0 182.0 * * * * * 76.0 68 *
135 178.0 187.0 * * * * * 76.0 68 *
140 178.0 187.0 * * * * * 76.0 68 *
145 184.0 194.0 * * * * * 76.0 68 *
150 190.0 200.0 * * * * * 76.0 68 *


*Seal plate dimensions to suit client specifications.







Type FFET D imensiona l  Data ( inches)  (cont ’d)


TYPE FFET
Single Cartridge O-Ring Seal


Seal Size/D1 D4
(inches) Min. Max. D26 D27 D28 D94 D95 L39 L42 L56
4.125 5.500 6.000 * * * * * 2.60 2.36 *
4.250 5.500 6.000 * * * * * 2.60 2.36 *
4.375 5.750 6.250 * * * * * 2.60 2.36 *
4.500 5.750 6.250 * * * * * 2.60 2.36 *
4.625 6.000 6.500 * * * * * 2.60 2.36 *
4.750 6.000 6.500 * * * * * 2.60 2.36 *
4.875 6.250 6.750 * * * * * 2.60 2.36 *
5.000 6.250 6.750 * * * * * 2.60 2.36 *
5.125 6.750 7.188 * * * * * 3.00 2.68 *
5.250 6.750 7.188 * * * * * 3.00 2.68 *
5.375 7.000 7.375 * * * * * 3.00 2.68 *
5.500 7.000 7.375 * * * * * 3.00 2.68 *
5.625 7.250 7.688 * * * * * 3.00 2.68 *
5.750 7.250 7.688 * * * * * 3.00 2.68 *
5.875 7.500 7.875 * * * * * 3.00 2.68 *
6.000 7.500 7.875 * * * * * 3.00 2.68 *


*Seal plate dimensions to suit client specifications.


Dry-Running L imits


Speed (rpm)


Pressure


1400


1200


1000
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200


0
0 2 4 6 8 10 (bar g)


(psig)30 60 90 120 1500


25mm/1"
40mm/1-5/8"
50mm/2"


NOTES:


Standard face combination for 
dry-running is silicon carbide/carbon.


Maximum dry-running operating 
pressure = 10 bar g/147 psig.


Maximum temperature = 
120°C/248°F (180°C/356°F using 
constant level lubricator).


For sizes above 50mm/2", 
consult John Crane Engineering.







TYPE FFET
Single Cartridge O-Ring Seal


Basic  Pressure Rat ings


Pressure (bar g)


25


20


15


10


5


0


Pressure (psig)


350


300


250


200


150


100


50


0
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3 4 5 6


SiC vs. Carbon at 3600 rpm
SiC vs. Tungsten Carbide at 3600 rpm
Tungsten Carbide vs Tungsten Carbide at 3600 rpm


NOTE: 
For silicon carbide vs. 
silicon carbide limits, 
consult John Crane Engineering.


Selection Considerations Multiplier
Factor


Sealed Fluid Petrol/Gasoline, Kerosene, or Better x  1.00
Lubricity Water and Aqueous Solutions (<80°C/175°F) x  0.75


Sealed Fluid Up to 80°C/175°F x  1.00
Temperature From 80°C to 120°C/175°F to 250°F x  0.90
(for carbon From 120°C to 180°C/250°F to 355°F x  0.80
only) From 180°C to 230°C/355°F to 445°F x  0.65


Example for Determining Pressure Rating Limits:


Seal: 127mm/5" Diameter Type FFET


Product: Aqueous Solution


Face Materials: Silicon Carbide vs. Tungsten Carbide


Operating Temperature: 80°C/175°F


Operating Speed: 3600 rpm


Mult ip l ier  Factors


(*π = 3.14)


Therefore, velocity is within limits.


Using the Basic Pressure Rating graph, the maximum pressure would be 20 bar g/290 psig.


From the Multiplier Factors chart, apply the multiplier factors for the specific service requirements to 
determine the maximum operating pressure for the application:


20 bar g/290 psig x 0.75 = 15 bar g/217 psig


The maximum operating pressure of this 127mm/5" Type FFET seal is 15 bar g/217 psig.


Velocity =  π*  x 127mm   x  3600    =   23.9 m/sec (4712 ft/min)
1000 60 sec







Materia ls  of  Construct ion


SEAL COMPONENTS MATERIALS


Description Standard Options


Face/Primary Ring Resin-Impregnated Carbon Graphite Nickel Binder Tungsten Carbide
Reaction Bonded Silicon Carbide
Sintered Silicon Carbide


Seat/Mating Ring Reaction-Bonded Silicon Carbide Sintered Silicon Carbide
Nickel Binder Tungsten Carbide


Retaining Clips Stainless Steel Super Duplex (UNS S32760)
Drive Collar
Gland Plate
Sleeve


Stationary Seal Ring Body Duplex Stainless Steel (UNS S31803) Super Duplex Stainless Steel (UNS S32760)
Alloy C-276 (UNS N10276)


Spring Stainless Steel Alloy C-276 (UNS N10276)


O-Rings Fluorocarbon Ethylene Propylene
Perfluoroelastomer


TYPE FFET
Single Cartridge O-Ring Seal


North and Latin Americas
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


Europe, Middle East, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5035


For your nearest John Crane facility, please contact one of the locations above. 


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. In
the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling
products made from PTFE. Old and new PTFE products must not be incinerated.
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John Crane


Appl icat ion Cr i ter ia
The FFET cartridge seal can be customized for specific installations after review and evaluation by John Crane Engineering.
The following data is needed to evaluate the proposed service.


■ Make and Model of Equipment
■ Shaft or Sleeve OD
■ Direction of Shaft Rotation 


Viewed from Drive End
■ Seal Cavity Dimensions


■ Speed


■ Process Fluid
• Specific Gravity
• Box Pressure
• Vapor Pressure
• Temperature
• Viscosity








Type 48SC
Dry-Running Secondary Containment Seal


Chart 7. Criteria for Installation


If the products featured here are for use on dangerous and/or hazardous processes, the Company should be consulted prior to selection and use.
Continuing research results in product improvements; therefore, any specification may be subject to change without notice.
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John Crane International
Engineered Sealing Systems


John Crane South America
Rua Arizona, 1366
8th Floor, Suites 81/82
Sao Paulo / S.P.
Brazil 04567 - 003


Tel: 55-11-536-9355
Fax: 55-11-536-4446


John Crane Inc.
North America
6400 West Oakton Street
Morton Grove, Illinois 60053 USA


Tel: 708-967-2400
Fax: 708-967-3915


John Crane
Europe, Asia, Africa
Crossbow House
40 Liverpool Road
Slough, England, SL1 4QX


Tel: 44-753-531122
Fax: 44-753-573677


John Crane
Asia Pacific
21 Loyang Crescent
Singapore 1750


Tel: 65-222-9161
Fax: 65-223-5035


Shaft/Sleeve Limits


Surface Finish .81 µm Ra/32 Ra


Ovality/Out of Roundness (shaft) .051
mm/.002” TIR 


Axial End Play .78 mm/.031” TIR


Out of Squareness/Shaft Runout .051
mm/.002” TIR 







Applications
■ For easy outboard seal replacement from


existing liquid lubricated tandem arrange-
ments to dry sealing.


■ For MACT compliant emission control use in
conjunction with Type 48.


■ For safety and leakage disposal in remote
and/or unattended equipment locations.


Self-cooling Type 48SC Seals are full contact
dry-running secondary containment seals.
This John Crane breakthrough in dry tandem
sealing is a face seal, not a typical clearance
type bushing. It requires no external lubri-
cation system, reducing hazards from buffer
fluid contamination and eliminating contami-
nated fluid disposal problems. Available in
retrofit kits, these secondary containment
seals can fit into existing cartridges.


Materials of Construction
Hardware: 316 Stainless Steel
Primary Ring: F77 Carbon (no substitute)
Mating Ring: 08 Silicon Carbide


Operating Conditions
■ Pressure:


Dry: .35 bar g/5 psig continuous
■ Temperatures:


-29°C to +205°C/-20°F to +400°F
■ Speeds:


Up to 20 m/s/4000 fpm


Design Features/Benefits
Dry-Running Design
Materials contribute to full contact dry-running
capabilities of Type 48SC Seals. The primary
ring is a John Crane proprietary carbon grade
developed specifically for dry-running
systems. The mating ring is highly thermal
conductive silicon carbide.
Optimized Spring Load
Primary ring has lightly-loaded springs to
permit dry sealing at pump speeds. This
capability is made possible by close control of
component tolerance stackup and springs
with low spring rate to keep even load over a
wider working height range. Controlled O-ring
squeeze and spring load minimizes seal head
drag.
Optimized Thermal Dissipation
Self-cooling performance is enhanced by
tapered back surface of mating ring, allowing
greater access of air at seal faces and
increasing surface area exposed to cooling air
which is created by specially designed drive
collar. Also contributing to low heat at faces
are narrow face width, and highly controlled
pressure and thermal distortion.
Positive Leakage Control
With Type 48SC Secondary Containment
Seals, leakage from primary seal is captured
and sent to the flare or vapor recovery system
in emission sensitive applications, or sent to a
drain for collection in specific applications
where emission control is not critical.


S-48SC-A


Industries Served
Chemical


Processing
Cryogenics
Heat Transfer
Offshore Platforms
Oil and Refinery
Petrochemical  


Processing
Pharmaceuticals
Pipelines


A – Mating Ring
B – O-Ring
C – Primary Ring
D – O-Ring
E – Retainer
F – Spring
G – Disc
H – Snap Ring
J – Set Screw


Type 48SC
Dry-Running Secondary Containment Seal 4
8
S
C







Type 48SC
Dry-Running Secondary Containment Seal


Typical Arrangement/Dimensional Data
Type 48SC with Type 48HP Arrangement


Chart 1.  Type 48SC Dimensional Data (Inches)


Seal Size D1 D3 D5 D7 L3 L6 L8 L65


1.000 0.750 1.562 1.062 1.375 1.312 0.343 0.406 0.343
1.125 0.875 1.687 1.187 1.500 1.375 0.343 0.406 0.343
1.250 1.000 1.875 1.312 1.625 1.375 0.375 0.437 0.343
1.375 1.125 2.000 1.468 1.750 1.437 0.375 0.437 0.343
1.500 1.250 2.125 1.593 1.875 1.437 0.375 0.437 0.343
1.625 1.375 2.375 1.703 2.000 1.750 0.375 0.437 0.437
1.750 1.500 2.500 1.812 2.125 1.750 0.375 0.437 0.437
1.875 1.625 2.625 1.968 2.375 1.750 0.437 0.500 0.437
2.000 1.750 2.750 2.093 2.500 1.750 0.437 0.500 0.437
2.125 1.875 3.000 2.218 2.625 2.062 0.437 0.500 0.500
2.250 2.000 3.125 2.343 2.750 2.062 0.437 0.500 0.500
2.375 2.125 3.250 2.500 3.000 2.062 0.500 0.562 0.500
2.500 2.250 3.375 2.625 3.125 2.062 0.500 0.562 0.500
2.625 2.375 3.500 2.750 3.250 2.062 0.500 0.562 0.500
2.750 2.500 3.625 2.890 3.375 2.062 0.500 0.562 0.500
2.875 2.625 3.750 3.046 3.625 2.062 0.562 0.625 0.500
3.000 2.750 3.812 3.171 3.500 2.062 0.562 0.625 0.500
3.125 2.875 3.937 3.296 3.750 2.062 0.562 0.625 0.562
3.250 3.000 4.125 3.437 3.875 2.062 0.562 0.625 0.562
3.375 3.125 4.250 3.546 4.000 2.062 0.656 0.781 0.562
3.500 3.250 4.375 3.671 4.125 2.062 0.656 0.781 0.562
3.625 3.375 4.500 3.796 4.250 2.062 0.656 0.781 0.562
3.750 3.500 4.625 3.921 4.375 2.062 0.656 0.781 0.562
3.875 3.625 4.750 4.046 4.500 2.062 0.656 0.781 0.562
4.000 3.750 4.875 4.171 4.625 2.062 0.656 0.781 0.562
4.125 3.875 5.125 4.296 4.750 2.062 0.656 0.781 0.562
4.250 4.000 5.250 4.421 4.875 2.062 0.656 0.781 0.562







Type 48SC
Dry-Running Secondary Containment Seal


Piping Schematics


Typical Vent to Drain or Liquid Collection Tank


Typical Vent to Flare or Vapor Recovery System








4620P


Dual


4610 


Single


Compact Cartridge Seals


The Easiest Cartridge Seal Solution...Maximised!


4600 Series







4600 Series
Cartridge Seal Solution


High-quality, innovative design reduces 


installation and maintenance costs for 


general industrial applications


John Crane combines proven technologies for optimal performance.


The 4600 series cartridge seal is the complete affordable solution for liquid sealing 


satisfaction in industrial applications.


Type 4600 series meets key industry pump standards, and is designed to permit use in rotating shaft


equipment including ANSI/DIN pumps, close-coupled pumps, vertical pumps, and similar rotating


shaft equipment.


The 4600 Series outperforms — in every way — all other seals in its class — without exception!


Exceptionally reliable single (4610) or dual (4620P) mechanical seal for traditionally packed


equipment and other applications.


It reduces:


• Wasteful Leakage


• Costly Equipment Damage


• Inefficient Pump Downtime


• Time-Consuming Maintenance Problems


Installation is fast and fool-proof. The 4600 series design allows it to fit the most popular metric and


inch pumps without modification.


Key Markets


• Water & Wastewater


• Pulp & Paper


• Power Generation


• Chemical


• Food & Beverage


• Pharmaceutical


• Mining


• Steel Production


• General Industrial


The 4600 series cartridge seal is the 


most affordable sealing solution available. Low


cost, ease of installation, and long life are just a


few of the benefits you can expect when you


purchase a 4600 Series seal.


No measuring, no clips, no surprises... just affordable reliability 


from the world's leading seal manufacturer.
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Hastelloy C is a registered trademark of Haynes International, Inc.


Materials of Construction


Component Standard Optional


Seat/Mating Ring Silicon Carbide


Face/Primary Ring Carbon Graphite Silicon Carbide (Inboard Only)


O-Ring Fluoroelastomer Ethylene Propylene
Perfluoroelastomer 


Spring Hastelloy C®


Gasket, Centering Ring Glass-filled PTFE


Hardware 316 Stainless steel or better


Double Type 4620P*


Barrier Fluid Inboard Seal


Pressure** Internal Pressure Rating***


15 bar g (220 psig) 1-2 bar g (15 -30 psig) norm.


15 bar g (220 psig) max.


* Barrier fluid pressure relative to seal chamber pressure (API Plan 52 or 53) determines usage of the cartridge. As a tandem, the buffer pressure is lower than
process pressure; or as a double, the barrier pressure is higher than process fluid pressure to be sealed.


** John Crane Engineering recommends barrier fluids having a viscosity less than 14cSt/65 SSU and fluid lubricity that is equal to or better than water at 40˚C.  It
is recommended that the barrier temperature be maintained below 65°C.


*** Inboard seal (Process side) internal pressure rating is defined as the Barrier Fluid Pressure minus the Process Pressure.


Single Type 4610 / Tandem Type 4620P*


Process Pressure


Up to 140mm / 5.625" : 15 bar g (220 psig)


15 bar


10 bar


5 bar


100mm25mm 140mm


SiC v SiC Carbon v SiC


1


0.7
0.8
0.9


80° 110° 130°


Carbon v Silicon Carbide


Temperature °C


M
ul


ti
pl


ic
at


io
n 


Fa
ct


or


De-rating line


Example: Water at 130°C
Max stuffing box pressure
0.7 x 15 bar = 10.5 bar


1


0.8


0.9


80° 110° 130°


Silicon Carbide v
Silicon Carbide


Temperature °C


M
ul


ti
pl


ic
at


io
n 


Fa
ct


or


De-rating line


Example: Dirty water at 105°C
Max stuffing box pressure
0.9 x 15 bar = 13.5 bar


Multiplier Factors – SiC on SiC
Calculating the maximum pressure for silicon v silicon


when operating temperature is above 80 DegC


Multiplier Factors – C on SiC
Calculating the maximum pressure for carbon v silicon


when operating temperature is above 110 DegC


Basic Pressure Rating
Pressure rating for 4610 and 4620 inboard seals (graph 1)


Maximum Pressure Limits


Multiply maximum pressure from graph 1 by de-rating factor on


vertical axis to obtain maximum working pressure


Multiply maximum pressure from graph 1 by de-rating factor on


vertical axis to obtain maximum working pressure
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Optimised Running Face Design


• Premium-grade carbon and silicon carbide 


are standard.


• Robust pin drive gives positive torque transmission.


• Hydraulically balanced for optimal performance.


• Face design optimised using proprietary 


computer simulation program technology.


4610
The Best Value...Easiest-to-Install
Single O-Ring Cartridge Seal


Nonclogging, 


Crest-to-Crest Wave Spring


• No small, easily clogged, and over-


compressed helical coil springs.


• Less prone to corrosion problems.


• Uniform face loading.


Compact Cartridge Design


• Four-bolt gland for accurate seal setting.


• Precise investment cast gland plate design.


• Large flush connection drilling ensures optimum


flow and allows seal chamber 


venting for horizontal and vertical applications.


• Factory preset and pressure tested assembly.


Unique Centralising Ring


• No setting clips to be removed or lost.


• Accurately sets seal axially & radially.


• Helps prevent component damage from


overcompression during seal installation.
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Type 4610 Dimensional Data (inches)


D1 D4
Seal Shaft Box Bore D26 L90 L91 N M
Code Size Min. Max. Min. Min. Max.


0254 1.000 1.615 1.940 4.125 1.476 1.260 2.62 3.75 0.437
0285 1.125 1.730 2.060 4.250 1.476 1.260 2.75 3.87 0.437
0317 1.250 1.875 2.190 4.370 1.476 1.260 2.87 4.00 0.437
0349 1.375 2.000 2.310 4.500 1.476 1.260 3.06 4.12 0.437
0381 1.500 2.250 2.500 5.000 1.516 1.299 3.43 4.50 0.563
0412 1.625 2.360 2.500 5.000 1.516 1.299 3.43 4.50 0.563
0444 1.750 2.500 2.625 5.250 1.516 1.299 3.56 4.75 0.563
0476 1.875 2.625 3.000 5.500 1.516 1.299 3.87 5.00 0.563
0508 2.000 2.750 3.000 5.500 1.516 1.299 3.87 5.00 0.563
0539 2.125 2.875 3.310 5.750 1.516 1.299 4.37 5.12 0.563
0571 2.250 3.000 3.310 5.750 1.516 1.299 4.37 5.12 0.689
0603 2.375 3.130 3.560 6.000 1.516 1.299 4.62 5.37 0.689
0635 2.500 3.250 3.875 6.250 1.535 1.417 4.87 5.62 0.689
0666 2.625 3.500 3.875 6.250 1.535 1.417 4.87 5.62 0.689
0698 2.750 3.740 3.875 6.250 1.535 1.417 4.87 5.62 0.689
0730 2.875 4.000 4.500 8.110 1.811 1.673 5.71 6.59 0.811
0762 3.000 4.000 4.500 8.110 1.811 1.673 5.71 6.59 0.811
0793 3.125 4.252 4.748 8.110 1.811 1.673 5.94 6.59 0.811
0825 3.250 4.252 4.748 8.110 1.811 1.673 5.94 6.59 0.811
0857 3.375 4.370 4.874 8.110 1.811 1.673 6.06 6.59 0.811
0889 3.500 4.500 5.000 8.504 1.811 1.673 6.22 6.98 0.811
0920 3.625 4.626 5.118 8.504 1.811 1.673 6.30 6.98 0.811
0952 3.750 4.752 5.252 9.685 1.811 1.673 6.46 8.17 0.811
0984 3.875 4.874 5.374 9.685 1.811 1.673 6.57 8.17 0.811
1016 4.000 5.000 5.512 9.685 1.811 1.673 6.73 8.17 0.811
1047 4.125 5.252 5.906 9.685 2.441 1.732 7.13 8.80 0.811
1079 4.250 5.252 5.906 9.685 2.441 1.732 7.13 8.80 0.811
1111 4.375 5.500 6.102 9.685 2.441 1.732 7.40 8.80 0.811
1143 4.500 5.500 6.102 9.685 2.441 1.732 7.40 8.80 0.811
1174 4.625 5.752 6.378 10.472 2.441 1.732 7.64 8.80 0.811
1206 4.750 5.752 6.378 10.472 2.441 1.732 7.64 8.80 0.811
1238 4.875 6.299 6.929 10.472 2.441 1.732 8.27 9.98 0.811
1270 5.000 6.299 6.929 10.472 2.441 1.732 8.27 9.98 0.811
1301 5.125 6.299 6.929 10.472 2.441 1.732 8.27 9.98 0.811
1333 5.250 6.850 7.480 11.654 2.441 1.732 8.90 10.84 0.937
1365 5.375 6.850 7.480 11.654 2.441 1.732 8.90 10.84 0.937
1397 5.500 6.850 7.480 11.654 2.441 1.732 8.90 10.84 0.937
1428 5.625 6.850 7.480 11.654 2.441 1.732 8.90 10.84 0.937


Type 4610 Dimensional Data (metric)


D1       D4
Seal Shaft    Box Bore D26 L90 L91 N M
Code Size Min. Max. Min. Min. Max.


0240 24 40.0 49.2 104.8 37.5 32.0 66.7 95.3 11.1
0250 25 41.0 49.2 104.8 37.5 32.0 66.7 95.3 11.1
0280 28 44.0 52.4 108.0 37.5 32.0 69.9 98.4 11.1
0300 30 46.0 55.6 111.0 37.5 32.0 73.0 101.6 11.1
0320 32 47.6 55.6 111.0 37.5 32.0 73.0 101.6 11.1
0330 33 49.0 58.7 114.3 37.5 32.0 77.8 104.8 11.1
0350 35 50.8 58.7 114.3 37.5 32.0 77.8 104.8 11.1
0380 38 57.15 63.5 127.0 38.5 33.0 87.3 114.3 14.3
0400 40 60.0 63.5 127.0 38.5 33.0 87.3 114.3 14.3
0430 43 63.0 66.7 133.4 38.5 33.0 90.5 120.7 14.3
0450 45 63.5 66.7 133.4 38.5 33.0 90.5 120.7 14.3
0480 48 66.7 76.2 139.7 38.5 33.0 98.4 127.0 14.3
0500 50 69.8 76.2 139.7 38.5 33.0 98.4 127.0 14.3
0530 53 73.0 84.1 146.0 38.5 33.0 111.1 130.2 17.5
0550 55 73.0 84.1 146.0 38.5 33.0 111.1 130.2 17.5
0580 58 79.4 90.5 152.4 38.5 33.0 117.5 136.5 17.5
0600 60 79.4 90.5 152.4 38.5 33.0 117.5 136.5 17.5
0630 63 82.6 98.4 158.8 39.0 36.0 123.8 142.9 17.5
0650 65 88.9 98.4 158.8 39.0 36.0 123.8 142.9 17.5
0700 70 95.0 98.4 158.8 39.0 36.0 123.8 142.9 17.5
0750 75 101.6 114.3 206 46 42.5 145 167 20.6
0800 80 108.0 120.6 206 46 42.5 151 167 20.6
0850 85 111.0 123.8 206 46 42.5 154 167 20.6
0900 90 117.5 130.0 216 46 42.5 160 177 20.6
0950 95 120.7 133.4 246 46 42.5 164 207 20.6
1000 100 127.0 140.0 246 46 42.5 171 207 20.6
1050 105 133.4 150 246 62 44 181 223 20.6
1100 110 139.7 155 246 62 44 188 223 20.6
1150 115 139.7 155 246 62 44 188 223 20.6
1200 120 146.1 162 266 62 44 194 223 20.6
1250 125 160.0 176 266 62 44 210 253 20.6
1300 130 160.0 176 266 62 44 210 253 20.6
1350 135 174.0 190 296 62 44 226 275 23.8
1400 140 174.0 190 296 62 44 226 275 23.8


Typical Arrangement/Dimensional Data


Contact John Crane if enlarged bore versions are required.


45˚


M


1/4 NPT


N


See Installation Instructions for piping arrangements.


D4
bore


D26
gland


D1
+0.00/


-0.05mm
shaft


32Ra 


L91 min. box depth L90 to nearest obstruction


Type 4610
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Dual Seal Arrangement


• Incorporates an elastomer O-ring as the dynamic secondary sealing member.


• Inboard primary and mating ring reverse balance design allows for ID or OD


pressurisation, permitting the dual seal to operate as an unpressurised tandem


or pressurised double seal.


• Positive seal face closing forces are maintained in an upset pressure reversal


situation, providing maximum safety and process containment.


Flow-Optimised Design


• Integral pumping ring arrangement.


• Tangential piping ports.


• Standard configuration provides increased


cooling flow and face lubrication, greatly


extending seal life.


Cartridge Design


• Factory-preset and pressure-tested assembly.


• The only dual cartridge design with centralising


ring eliminating need for external setting clips.


• Eliminates potential assembly and 


installation errors.


• Increases pump reliability and process efficiency.


Pumping Ring — STANDARD


• No extra cost.


• No extra inventory to carry.


4620P
The Best Value...Easiest-to-Install
Dual O-Ring Cartridge Seal with Pumping Ring
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Typical Arrangement/Dimensional Data


D4
bore


L91 min. box depth L90 to nearest obstruction


D26
gland


D1
+0.00/


-0.05mm
shaft


32Ra 


Contact John Crane if enlarged bore versions are required.


M


N


3/8 NPT


See Installation Instructions for piping arrangements.


Type 4620P


Type 4620P Dimensional Data (inches)


D1 D4
Shaft       Box BoreD26 L90 L91 N M
Size Min. Max. Min. Min. Max.


*1.000 1.625 1.889 4.000 2.000 1.635 2.80 3.25 0.525
1.125 1.750 2.015 4.125 2.125 1.603 2.93 3.38 0.525
1.250 1.875 2.294 4.250 2.125 1.603 3.21 3.50 0.525
1.375 2.000 2.421 4.375 2.125 1.603 3.34 3.63 0.525
1.500 2.250 2.680 4.875 2.187 1.680 3.60 4.13 0.525
1.625 2.375 2.812 5.000 2.187 1.680 3.77 4.25 0.562
1.750 2.500 2.918 5.250 2.187 1.680 3.87 4.50 0.562
1.875 2.625 2.918 5.250 2.187 1.680 3.87 4.50 0.562
2.000 2.750 3.015 5.500 2.375 1.711 4.00 4.75 0.562
2.125 2.875 3.360 5.859 2.375 1.711 4.47 4.91 0.687
2.250 3.000 3.485 6.500 2.475 1.711 4.57 5.55 0.687
2.375 3.125 3.610 6.500 2.528 1.711 4.72 5.55 0.687
2.500 3.375 3.891 6.750 2.625 1.703 5.00 5.80 0.687
2.625 3.687 4.062 6.750 2.562 1.727 5.17 5.80 0.687
2.750 3.687 4.062 6.750 2.562 1.727 5.17 5.80 0.687


Type 4620P Dimensional Data (metric)


D1 D4
Shaft Box BoreD26 L90 L91 N M
Size Min. Max. Min. Min. Max.


*24 41.0 48.0 101.6 50.8 41.5 71 83 13.3
*25 41.0 48.0 101.6 50.8 41.5 71 83 13.3
28 44.0 51.2 104.8 54.0 40.7 74 86 13.3
30 46.0 58.3 108.0 54.0 40.7 82 89 13.3
32 47.6 58.3 108.0 54.0 40.7 82 89 13.3
33 50.8 61.5 111.1 54.0 40.7 85 92 13.3
35 50.8 61.5 111.1 54.0 40.7 85 92 13.3
38 57.2 68.1 123.8 55.5 42.7 91 105 13.3
40 60.0 71.4 127.0 55.5 42.7 96 108 14.3
43 63.5 74.1 133.4 55.5 42.7 98 114 14.3
45 63.5 74.1 133.4 55.5 42.7 98 114 14.3
48 66.7 74.1 133.4 55.5 42.7 98 114 14.3
50 69.9 76.6 139.7 60.3 43.5 102 121 14.3
53 73.0 85.3 148.8 60.3 43.5 114 125 17.5
55 73.0 85.3 148.8 60.3 43.5 114 125 17.5
58 79.4 91.7 165.1 64.2 43.5 120 141 17.5
60 79.4 91.7 165.1 64.2 43.5 120 141 17.5
63 85.7 98.8 171.5 66.7 43.3 127 147 17.5
65 85.7 98.8 171.5 66.7 43.3 127 147 17.5
70 93.6 103.2 171.5 65.1 43.9 131 147 17.5


*Utilises external holding clips


*Utilises external holding clips
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If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without
prior notice. ISO 9001, ISO 14001, Certified. Details available on request.


©2008 John Crane   Print 08/08 www.johncrane.com       ISO 9001, ISO 14001, ISO/TS 16949 Certified. Details available on request. B-4600/Eng


For your nearest John Crane facility, please contact one of the locations below.


Europe
Slough, UK


Tel: +44-1753-224000
Fax: +44-1753-224224


North America
Morton Grove


Tel: +1-847-967-2400
Fax: +1-847-967-3915


Latin America
São Paulo, Brazil


Tel: +55-11-3371-2500
Fax: +55-11-3371-2599


Middle East & Africa
Dubai, United Arab Emirates


Tel: +971-481-27800
Fax: +971-488-62830


Asia Pacific
Singapore


Tel: +65-6512-5200
Fax: +65-6512-5233








Metal Bellows Technology


G
L1


B
TYPE GL1B
Formed Metal Bellows Seal


A – Seat/Mating Ring
B – Face/Primary Ring
C – Drive Ring
D – Bellows


■ Temperature:
-40˚C to 260˚C/-40˚F to 500˚F
(depending on materials used)


■ Pressure:
Dynamic/Static: vacuum to 16 bar/230 psi
Special Design Available: to 30 bar/435 psi


■ Speed:
25 m/s / 5,000 ft./min.


Performance Capabi l i t iesProduct  Descript ion


The Type GL1B seal is the first double-ply formed
bellows seal to meet the dimensional requirements 
of DIN 24960 L1K. The double-ply design results in 
an axially flexible, yet extremely strong construction.
■ General sealing duties in pumps, mixers, blenders,


agitators, compressors, and other rotary shaft
equipment.


■ For pulp and paper, chemical processing, food
processing, wastewater treatment, and other 
demanding applications.


■ Abrasive fluids and slurries in pulp and paper, 
mining, and wastewater treatment.


Design Features/Benef i ts
■ No Sliding O-Ring, Eliminates Fretting
■ Hydraulically Balanced Dual Rotation Seal
■ Minimum Welds Required in Construction
■ Available in Component or Engineered Cartridge Arrangements
■ Twin Ply Inconel® Bellows Combines Strength 


with Axial Flexibility
■ Smooth Open Bellows Profile Ideal for Slurries 


and Fibrous Liquids


D


B


C


A


Inconel is a registered trademark of Inco Alloys International Inc.







G
L1


B Type GL1B Typica l  Arrangement/D imensiona l  Data


TYPE GL1B
Formed Metal Bellows Seal


D8


L1K


L3


9mm/
0.35"L6


20
˚


D1


D4


D6


D7


5mm/0.2"L5


D3


63


The standard bellows assembly
can be run against various
alternative stationary seats/
mating rings. Main diagram
shows DIN arrangement.


Seal Size D1 D4 D7 L1K L3
(mm) +0.00/-0.05 D3 Min. D6 +0.00/-0.05 D8 ±0.5 ±0.5 L5 L6
0250 25 39.6 41 34 40 3 40.0 30.0 2.0 5
0280 28 42.5 44 37 43 3 42.5 32.5 2.0 5
0300 30 44.5 46 39 45 3 42.5 32.5 2.0 5
0320 32 46.5 48 42 48 3 42.5 32.5 2.0 5
0330 33 47.5 49 42 48 3 42.5 32.5 2.0 5
0350 35 49.4 51 44 50 3 42.5 32.5 2.0 5
0380 38 54.0 58 49 56 4 45.0 34.0 2.0 5
0400 40 56.5 60 51 58 4 45.0 34.0 2.0 6
0430 43 56.5 63 54 61 4 45.0 34.0 2.0 6
0450 45 63.3 65 56 63 4 45.0 34.0 2.0 6
0480 48 65.2 68 59 66 4 45.0 34.0 2.0 6
0500 50 66.3 70 62 70 4 47.5 34.5 2.5 6
0530 53 71.5 73 65 73 4 47.5 34.5 2.5 6
0550 55 71.5 75 67 75 4 47.5 34.5 2.5 6
0580 58 74.7 83 70 78 4 52.5 39.5 2.5 6
0600 60 79.3 85 72 80 4 52.5 39.5 2.5 6
0630 63 82.3 88 75 83 4 52.5 39.5 2.5 6
0650 65 82.3 90 77 85 4 52.5 39.5 2.5 6
0680 68 87.5 93 81 90 4 52.5 37.5 2.5 7
0700 70 89.5 95 83 92 4 60.0 45.0 2.5 7
0750 75 92.5 104 88 97 4 60.0 45.0 2.5 7
0800 80 98.6 109 95 105 4 60.0 44.5 3.0 7
0850 85 107.1 114 100 110 4 60.0 44.5 3.0 7
0900 90 113.5 119 105 115 4 65.0 49.5 3.0 7
0950 95 116.7 124 110 120 4 65.0 49.5 3.0 7
1000 100 123.0 129 115 125 4 65.0 49.5 3.0 7


Type GL1B D imensiona l  Data (mm)







Pressure (bar)
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1.00 2.0 3.0 4.0 (inches)


Seal Size


SiC/SiC


SiC/C


For Duties Above 16 bar/230 psi, 
contact John Crane.


Basic  Pressure Rat ing


TYPE GL1B
Formed Metal Bellows Seal


Seal Size D1 D4 L3
(inches) +0.000/-0.002 D3 Min. ±0.02


0254 1.000 1.559 1.625 1.181
0285 1.125 1.693 1.750 1.280
0317 1.250 1.815 1.875 1.280
0349 1.375 1.945 2.000 1.280
0381 1.500 2.126 2.250 1.339
0412 1.625 2.224 2.375 1.339
0444 1.750 2.413 2.500 1.339
0476 1.875 2.492 2.625 1.339
0508 2.000 2.685 2.750 1.358
0539 2.125 2.815 2.875 1.358
0571 2.250 2.886 3.000 1.555
0603 2.375 3.122 3.250 1.555
0635 2.500 3.240 3.375 1.555
0666 2.625 3.445 3.625 1.476
0698 2.750 3.523 3.750 1.772
0730 2.875 3.642 3.875 1.772
0762 3.000 3.760 4.000 1.752
0793 3.125 3.882 4.125 1.752
0825 3.250 4.008 4.375 1.752
0857 3.375 4.216 4.500 1.949
0889 3.500 4.339 4.625 1.949
0920 3.625 4.469 4.750 1.949
0952 3.750 4.594 4.875 1.949
0984 3.875 4.717 5.000 1.949
1016 4.000 4.843 5.125 1.949


Type GL1B D imensiona l  Data ( inches)


The Basic Pressure Rating is for a standard seal,
as shown in the typical arrangement, when
installed according to the criteria given in this data
sheet and generally accepted industrial practices.


The Basic Pressure Rating assumes stable
operation at 3600 rpm in a clean, cool,
lubricating, non-volatile liquid with an adequate
flush rate. When used with the Multiplier Factors,
the Basic Pressure Rating can be adjusted to
provide a conservative estimate of the dynamic
pressure rating. 


For process services outside this range or a more
accurate assessment of the dynamic pressure
rating, contact John Crane for more information.


L3


D1


D4
D3







SEAL COMPONENTS MATERIALS


Description Standard Options


Face/Primary Ring Carbon Graphite in Duplex —
Stainless Steel (UNS S31803)


Silicon Carbide in Duplex
Stainless Steel (UNS S31803)


Seat/Mating Ring Silicon Carbide Nickel Binder Tungsten Carbide


Bellows Inconel® 625 —


Secondary O-Rings Ethylene Propylene PTFE*
Fluorocarbon
Nitrile
Perfluoroelastomer


Inconel is a registered trademark of Inco Alloys International, Inc.       *Refer to John Crane.


TYPE GL1B
Formed Metal Bellows Seal


Materia ls  of  Construct ion 


Example for Determining Pressure Rating Limits:


Seal: 88.9mm/3.5" diameter Type GL1B


Product: Hydrocarbon


Face Material: Silicon Carbide vs. Carbon 


Operating Temperature: 217°C/423°F


*This seal is not recommended for flashing hydrocarbons.


Using the Basic Pressure Rating graph, the maximum pressure would be 22 bar/319 psi.


From the Multiplier Factors chart, apply the multipliers for the specific service requirements to
determine the maximum operating pressure for the application:


22 bar/319 psi x 1 x 0.65 = 14.3 bar/207 psi


The maximum pressure rating for the this 88.9mm/3.5" GL1B formed bellows is 14.3 bar/207 psi.


Mult ip l ier  Factors


Sealed Fluid
Lubricity


Sealed Fluid
Temperature
(For Carbon
Only)


Multiplier
Selection Considerations Factor


Petrol/Gasoline, Kerosene, or Better x  1.00
Water, Aqueous Solutions x  0.75
Flashing Hydrocarbons *


Up to 80°C/175°F x  1.00
From 80°C to 120°C/175°F to 250°F x 0.90
From 120°C to 180°C/250°F to 355°F x  0.80
Above 180°C/350°F x  0.65


North America
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


Europe, Middle East, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5035


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling
products made from PTFE. Old and new PTFE products must not be incinerated.
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John Crane


Latin America
São Paulo, Brazil


Tel: 55-11-3049-9900
Fax: 55-11-3849-8270








 
Simple, Reliable Assembly and Installation


Fast  •  Easy  •  Reliable


3710 Cartridge Split Seal
U.S. Patent #5,370,401







Type 3710 
Cartridge Split Seal


Technology
The Type 3710 Cartridge Split Seal is the latest innovation in the evolution of split seal designs. It utilizes John Crane’s 
advanced split seal technology to meet today’s environmental guidelines and future regulations. The unique, easy-to-install 
design readily adapts to horizontal and vertical pumps, mixers, and agitators. The Type 3710 is ideal for applications where 
reliability and minimal downtime are essential.


With over 30 years of split seal experience, from sophisticated marine propeller shaft seals to thousands of industrial pump 
and mixer applications, John Crane has established itself as the worldwide expert in split seal technology.


Fast & Easy Installation
The Type 3710 eliminates the need to dismantle any 
piece of equipment, large or small. Its fully split design 
can be installed in less than 30 minutes, either on the 
packing sleeve or directly to the shaft. The cartridge 
design eliminates any measuring or centering of the 
seal, making assembly easy, while ensuring long seal 
life. Available to fit metric and inch sizes, there is a Type 
3710 to fit most standard equipment.
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Applications
The John Crane Type 3710 Cartridge Split Seal is rugged 
in construction and designed for use in sealing rotating 
equipment in a variety of process industries such as:


•	 Pulp	&	Paper
•	Waste	/	Wastewater
•	 Refinery
•	 Petrochemical
•	 Chemical
•	 Food	Processing







Simple, Reliable Assembly  
and Installation 


Retaining Ring
The retaining rings hold the 
mating ring and primary 
ring (insert) together during 
assembly.  Aligning the seal 
face halves is no longer a 
concern.


Mating Ring Adapter
The rotating holder for 
the silicon carbide mating 
ring comes with a bonded-
in-place o-ring(s), which 
provides both sealing of 
the mating ring and sealing 
along the pump shaft/ 
sleeve. The mating ring 
adapter has machined drive 
slots which solidly and 
securely support the mating 
ring/retaining ring and also 
provides for a reliable drive.


Primary Ring
Stationary flexible element 
(available in either Carbon 
or Silicon Carbide) 
accommodates shaft to 
housing misalignment.


Clamp
The clamp is used to rigidly support the mating ring 
halves and provides for a solid and secure installation. The 
clamp assembly incorporates two pre-installed screws, 
which do not need to be handled during installation. This 
clamp design also retains the seal face providing vacuum 
capability.


Gland Assembly
Contains our unique finger 
spring, spring retainer, and 
securely bonded-in-place 
o-rings and gaskets.


033710 Cartridge Split Seal







Type 3710 Adapts  
to Horizontal and Vertical Equipment


Mating Ring
The standard material is Silicon Carbide which is the 
toughest face material available and is able to handle a 
wide variety of applications. No chance of thermal shock 
commonly associated with ceramic face materials. 


Finger Spring
The patented finger spring is designed to contact the back 
of the primary ring (insert) over a larger area, assuring even 
face loading. The finger spring eliminates clogging often 
associated with coil springs.


Finger Spring is U.S. Patent #5,370,401


Spring Retainer
The spring retainer 
retains the finger spring 
and functions as a 
centering spacer, making 
seal alignment fast and 
foolproof.  
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053710 Cartridge Split Seal


 
Hydraulically Pressure-Balanced Design


Performance Capabilities
 
Pressure Vacuum to 14 bar g / 200 psig*


Temperatures Up to 120°C / 250°F


Speed 3600 rpm for seal sizes up to 60mm / 2.500” 
 1800 rpm for seal sizes between 60mm / 2.500” and 135mm / 5.250” 
 900 rpm for seal sizes greater than 135mm / 5.250”


Materials of Construction
 
Component Standard


Seal Faces Carbon vs. Silicon Carbide
 Silicon Carbide vs. Silicon Carbide
Retaining Ring (Mating Ring) Alloy X-750 (UNS N07750)
Retaining Ring (Primary Ring) 316 Stainless Steel (UNS 31600)
Spring Retainer Polymer
Finger Spring 17-7 PH Stainless Steel (UNS S17700)
Elastomers Fluorocarbon
 Ethylene Propylene Rubber (EPR)
Hardware 316 Stainless Steel (UNS 31600)


*Consult John Crane Engineering for Silicon Carbide vs Silicon Carbide Performance Capabilities.







For your nearest John Crane facility, please contact one of the locations below.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to 
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without 
prior notice. ISO 9001, ISO 14001 Certified. Details available on request.
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Europe 
Slough, UK


Tel:  +44-1753-224000 
Fax:  +44-1753-224224


North America 
Morton Grove, IL USA


Tel: +1-847-967-2400 
Fax: +1-847-967-3915


Latin America 
São Paulo, Brazil


Tel: +55-11-3371-2500 
Fax: +55-11-3371-2599


Middle East & Africa` 
Dubai, United Arab Emirates


Tel: +971-481-27800 
Fax: +971-488-62830


Asia Pacific 
Singapore


Tel: +65-6512-5200 
Fax: +65-6512-5233


 
Reliable Alternative to Packing


The Type 3710 split seal will help to reduce maintenance and operating costs by providing a 
reliable alternative to packing.


Cost-saving advantages over packing include:


•	 Reduces	bearing	contamination	from	packing	leakage,	the	leading	cause	of	bearing	failure.
•	 Eliminates	costly	sleeve/shaft	replacement	due	to	scoring	damage	caused	by	packing.
•	 Reduces	maintenance	costs	by	eliminating	time-consuming	packing	adjustments.
•	 Energy	costs	are	significantly	reduced	due	to	lower	frictional	horsepower	requirements.


Features Benefits
Advanced Seal Face Material No chance of thermal shock commonly associated with ceramic face materials.


Patented Finger Spring Eliminates clogging often associated with coil springs.


Hydraulically Loaded O-Ring Assures a reliable seal, even when the box face is not perfect.  
Between the Stuffing Box and Gland 


Pre-installed O-Rings No loose o-rings to handle.


Seal Face Retaining Rings Perfect for installation on vertical pumps.


Clamp Ring Maintains seal integrity in vacuum conditions.








John Crane Cyclam
75 rue Robert le Coq
80038 Amiens Cedex 1
France


Tel 0033 (0) 3 22 54 5970
Fax 0033 (0) 3 22 44 4636
E-mail: jccyclam@johncrane.fr


Latin America
São Paulo, Brazil


Tel 55-11-3371-2500
Fax 55-11-3371-2599


Europe
Slough, UK


Tel 44-1753-224000
Fax 44-1753-224224


Middle East, Africa, Asia
Dubai, United Arab Emirates


Tel 971-4-3438940
Fax 1971-4-3438970


North America
Morton Grove, Illinois USA


1-800-Sealing
Tel 1-847-967-2400
Fax 1-847-967-3915


For the nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling
products made from PTFE. Old and new PTFE products must not be incinerated.
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General Purpose
Industrial Seals







Cyclam MLE


Cyclam IFH


Cyclam DR


Cyclam PRR


Cyclam EPR


Type 43


Type 2100


Type 1a/2


Type 502


Industrial Seals
Range







An extremely versatile, high-volume seal


designed for small centrifugal water pumps, with


one-piece construction to enable easy production


line installation. The MLE has a host of applications


from washing machines to dishwashers and from


shower pumps to swimming pool equipment.


° Withstands pressures up to 5 bar g


° Available in sizes 5mm to 16mm


° Smooth outside profile and internal spring


prevents contact with sealed medium 


° Available only with a carbon face


This catalogue provides an introduction to the John Crane range of Industrial Mechanical Seals that provide
a cost-effective solution for high volume requirements. John Crane has applied its world leading technology,
design, materials testing and manufacturing to provide a range of seals to meet every need from shower
pumps to high-pressure boiler circulating pumps. In a competitive, global industrial market it is easy to compare


suppliers on price alone, however the cost of warranty claims and delivery delays can soon eliminate any potential


saving. The John Crane Industrial Seal Centre of Excellence has consistently achieved market-leading performance in


both production quality and delivery reliability. Combine this with after-sales support including over 1,100 sales


engineers and 200 sales/service facilities and you can see why John Crane provides the total solution.


Type MLE
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A very high volume stationary seal for water pumps, known for its excellent reliability. The IFH is


suitable for a wide variety of applications and is used extensively in automotive and


domestic appliance manufacture.


° Withstands pressures up to 1.5 bar g


° Available in sizes 14mm, 18mm and 20.4mm


° Available in a wide range of materials 


° Available as a unitised assembly with seat for automated assembly


Type IFH
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A widely used, multi-purpose unitised seal with many uses across a


variety of industries. The proven, compact design of the PRR makes it


particularly suitable for situations where axial room is at a premium.


° Withstands pressures up to 10 bar g


° Available in sizes 5mm to 150mm


° 316 stainless steel construction


° Wide choice of faces and elastomers


° Supplementary positive drive version


(EPR) available


Type PRR & EPR


A unitised seal suitable for all rotating pumps and


machines, the DR has been designed and developed


to allow for easy, efficient production line assembly.


° Withstands pressures up to 6 bar g 


° Available in sizes 10mm to 25mm


° 316 stainless steel construction allows use in


numerous media 


° Standard carbon face, also available with


hard faces


Type DR
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Highly versatile seal available in a wide range of


standard configurations to fit most pre-established


cavities. The 43 spring design accommodates large


variances in operating and “build-up” tolerances.


° Withstands pressures up to 16 bar g


° Available in a range of imperial and metric sizes


up to 3"/75mm


° 316 stainless steel construction, available with a


wide range of elastomers and face materials


Type 43


A unitised elastomeric bellows seal for medium to high


volumes, particularly suitable for fractional horsepower


motors when used with standard high performance


materials. The 2100’s innovative bellows and drive


band design allows greater tolerance to misalignment.


° Withstands pressures up to 20 bar g


° Available in sizes from 10mm to 75mm


° Available in a wide range of imperial and metric


sizes, and in a range of operating lengths to suit


most equipment


° Drive band and elastomeric bellows design


compensates automatically for shaft end play


and run-out


° Latest FEA modelling for optimum reliability 


° Fully compliant with DIN 24960, ISO 3069 &


ANSI B73.1M-1991


Type 2100
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A classic general purpose seal regarded by many as


representing the industry standard for general duty


equipment. The rugged design of the 1a/2 ensures


maximum reliability, particularly when applied to waste


water treatment and similarly demanding duties.


° Withstands pressures up to 30 bar g


° Balanced version available for higher pressures


° Available in a wide range of imperial and


metric sizes


° Design incorporates open single springs, positive


drive to the face and heavy duty construction


Type 1a/2


The 502 is one of the highest performance elastomeric


bellows seals available, with a wide range of applications.


Its proven design and unitised construction allows ease of


installation, and it is equally suitable for use with light


chemical water, hot water and weak acid solutions.


° Withstands pressures up to 40 bar g


° Available in a range of metric sizes


° 316 stainless steel construction, available with a


wide range of facing materials and elastomers


° Fully compliant with DIN 24960


Type 502








A – Face/Primary Ring
B – Seat/Mating Ring
C – Sleeve
D – Spring


! Soft Start, Single-Spring Drive
! Universal Cavity for Secondary Seal Options
! Anti-Distortion Rotary Face
! External Drive Cartridge Design
! Multipoint Injection (Standard on RREL/R)


Design Features


R
R


A
/
R


R
E


Product  Descript ion
The RRAL/RRAR and RREL/RRER are balanced single-
spring, engineered cartridge seals used for general duty
and process industry applications. 
These seals use standard components and are engineered
for individual applications. In addition, the RREL/R is
ideally suited for use on light hydrocarbons. The unique
single-spring drive eliminates the requirement for keys and
pins that can fret, has greater tolerance to misalignment
and setting, and is more resistant to corrosion.
RRA and RRE seals use a unique drive spring arrangement
with the selection of left or right hand spring dependent on
the direction of pump rotation.
! RREL/R and RRAL/R meet API 610 requirements.
! RREL/R is qualification tested to API 682 for hydro-


carbons and light hydrocarbons. RRAL/R is API 682
qualified for aqueous and hydrocarbon duties.


! RRAL/R is dimensionally interchangeable with the
RROL/R and can be used to upgrade the seal.


TYPE RRA/RRE
O-Ring, Engineered Cartridge Seals


Seal Type RREL/R shown


! Temperature:
-40˚C to 260˚C/-40˚F to 500˚F


! Pressure:
Vacuum to 70 bar g/1015 psig


! Speed:
Up to 4500 rpm


! Axial Movement Tolerance:
±3.00mm/0.118"


Performance Capabi l i t ies


D


B


C


A







L23 


D4 D1


L15


32


Type RRAL/R Typ ica l  Arrangement


TYPE RRA/RRE
O-Ring, Engineered Cartridge Seals


R
R


A
/
R


R
E


L39


D4 D1


L15


32


Type RREL/R Typ ica l  API  682 Type A Arrangement







Type RRAL/R and RREL/R Dimensional Data (mm)


TYPE RRA/RRE
O-Ring, Engineered Cartridge Seals


Seal Size D1
(inches) +0.000/-0.002 D4* L15 Min. L23* L39**


020A 0.60 1.61 1.06 2.42 2.77
022A 0.72 1.73 1.12 2.42 2.77
025A 0.84 1.89 1.32 2.42 2.77
028A 1.00 1.97 1.36 2.42 2.77
032A 1.16 2.20 1.59 2.45 2.82
036A 1.30 2.40 1.67 2.45 2.82
040A 1.50 2.60 1.67 2.45 2.82
045A 1.70 2.90 1.75 2.72 3.08
050A 1.81 3.07 1.75 2.72 3.08
053A 1.93 3.19 1.87 2.72 3.08
056A 2.10 3.35 2.00 2.72 3.08
060A 2.20 3.54 2.00 2.72 3.08
063A 2.36 3.66 2.11 2.72 3.08
067A 2.48 4.02 2.20 2.72 3.08
070A 2.68 4.21 2.20 2.72 3.08
075A 2.87 4.37 2.28 2.72 3.08
080A 3.07 4.65 2.28 2.72 3.08
085A 3.27 4.80 2.40 2.72 3.08
090A 3.46 5.00 2.40 2.84 3.20
095A 3.66 5.28 2.52 2.84 3.20
100A 3.86 5.55 2.58 2.84 3.20
105A 4.06 5.87 2.62 2.97 3.34
110A 4.25 5.98 2.64 3.09 3.44
115A 4.45 6.26 2.76 3.09 3.44
120A 4.65 6.46 2.76 3.09 3.44
125A 4.84 6.85 3.03 3.09 3.44
130A 5.04 7.05 3.01 3.09 3.44
135A 5.24 7.32 3.21 3.09 3.44
140A 5.43 7.52 3.21 3.09 3.44
145A 5.63 7.72 3.37 3.09 3.44


Type RRAL/R and RREL/R Dimensional Data (inches)
Seal Size D1


(mm) +0.00/-0.05 D4* L15 Min. L23* L39**


020A 15 41 27.0 61.5 70.5
022A 18 44 28.5 61.5 70.5
025A 21 48 33.5 61.5 70.5
028A 25 50 34.5 61.5 70.5
032A 29 56 40.5 62.5 71.5
036A 33 61 42.5 62.5 71.5
040A 38 66 42.5 62.5 71.5
045A 43 73 44.5 69.5 78.5
050A 46 78 44.5 69.5 78.5
053A 49 81 47.5 69.5 78.5
056A 53 85 50.5 69.5 78.5
060A 56 90 50.5 69.5 78.5
063A 60 93 53.5 69.5 78.5
067A 63 102 55.5 69.5 78.5
070A 68 107 55.5 69.5 78.5
075A 73 111 58.0 69.5 78.5
080A 78 118 58.0 69.5 78.5
085A 83 122 61.0 69.5 78.5
090A 88 127 61.0 72.5 81.5
095A 93 134 64.0 72.5 81.5
100A 98 141 65.5 72.5 81.5
105A 103 149 66.5 75.5 84.5
110A 108 152 67.0 78.5 87.5
115A 113 159 70.0 78.5 87.5
120A 118 164 70.0 78.5 87.5
125A 123 174 77.0 78.5 87.5
130A 128 179 76.5 78.5 87.5
135A 133 186 81.5 78.5 87.5
140A 138 191 81.5 78.5 87.5
145A 143 196 85.5 78.5 87.5


*D4 is the minimum seal chamber bore over the spring.
*L23 is the standard seal gland plate width with a standard safety bushing.


**L39 is the standard seal gland plate width for seals with a floating carbon safety
bushing as designed for API 682 applications.
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TYPE RRA/RRE
O-Ring, Engineered Cartridge Seals


Basic  Pressure Rat ing
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Seal Size
(mm)


(inches)


Pressure (psig)Pressure (bar g)


125


1800 RPM Lubricating Fluid
1800 RPM Light Hydrocarbon
3600 RPM Lubricating Fluid
3600 RPM Light Hydrocarbon


The Basic Pressure Rating is for a standard seal, as shown in the typical arrangement, when installed according to the criteria given in
this data sheet and generally accepted industrial practices.


The Basic Pressure Rating assumes stable operation in a clean, cool, lubricating, non-volatile liquid with an adequate flush rate. Ratings
are also shown for non-lubricating, volatile fluids. When used with the Multiplier Factors, the Basic Pressure Rating can be adjusted to
provide a conservative estimate of the dynamic pressure rating. For process services outside this range and sizes above 4.50" or for a
more accurate assessment of the dynamic pressure rating, contact John Crane for more information.


Mult ip l ier  Factors


Multiplier Factor
Selection Considerations


RREL/R RRAL/R


Sealed Fluid Petrol/Gasoline, Kerosene, or Better x 1.00 x 1.00
Lubricity Water and Aqueous Solutions x 0.75 x 0.75


Flashing Hydrocarbons refer curve use RRE


Sealed Fluid Up to 80°C/175°F x 1.00 x 1.00
Temperature From 80°C to 120°C/175°F to 250°F x 0.90 x 0.80
(for carbon From 120°C to 180°C/250°F to 355°F x 0.80 x 0.70
only) Above 180°C/350°F x 0.65 x 0.55


Example for Determining 
Pressure Rating Limits:


Seal: 50mm/2" diameter  Type RREL/R


Product: Propane Butane (s.g. 0.50)


Face Materials: Carbon vs. Silicon Carbide


Operating Temperature: 43°C/110°F


Speed: 3600 rpm


The maximum operating pressure for 
this application is: 
40 bar g/580 psig at 3600 rpm.
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TYPE RRA/RRE
O-Ring, Engineered Cartridge Seals


Speed L imits
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NOTE: The hydrostatic and static limits are based upon o-ring extrusion limits, not component stresses. 
Therefore, hydrostatic and static limits are the same.







TYPE RRA/RRE
O-Ring, Engineered Cartridge Seals


Materia ls  of  Construct ion 


SEAL COMPONENTS RRAL/R RREL/R


Description Standard Options Standard Options


Face/Primary Ring Silicon Carbide in — Carbon Graphite —
Duplex Stainless Steel 
(UNS S31803)


Seat/Mating Ring Carbon Graphite Nickel Binder Silicon Carbide Nickel Binder
Tungsten Carbide Tungsten Carbide


Metal Components 316 Stainless Steel Duplex Stainless Steel 316 Stainless Steel Duplex Stainless Steel


Spring 316 Stainless Steel Alloy C-276(UNSN10276) 316 Stainless Steel Alloy C-276(UNSN10276)
Alloy 400 Alloy 400


O-Rings Nitrile PTFE* Nitrile PTFE*
Ethylene Propylene Ethylene Propylene
Fluorocarbon Fluorocarbon
Perfluoroelastomer Perfluoroelastomer


North America
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


Europe, Middle East, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5035


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.
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John Crane


Latin America
São Paulo, Brazil


Tel: 55-11-3049-9900
Fax: 55-11-3845-8270


*Refer to John Crane








DIN Compact Units for glass-lined vessels


CK 736/736D


Agitator Cartridge Seal







Vessel & agitator seals of the CK 736 range


are designed to comply with DIN 28138 and


DIN 28159, and are factory tested cartridge


seal units.
They are used as double seals with integrated bearing to seal glass-
lined agitators and prevent emission from getting into the
environment. The seals are available in a conventional liquid
lubricated design or as a contacting dry running model. In addition to
the standard seal shown in this brochure, John Crane offers custom
designed seals to suit individual user/OEM requirements.


CK 736 is a liquid lubricated design used in traditional wet seal
arrangements, with a process liquid between the seals to lubricate
and remove generated heat.


CK 736D is a gas lubricated fully contacting design that uses a
specially developed carbon allowing operation on a dry nitrogen
sealant without a humidifier.


Design features


CK 736/736D
DIN Compact Units for glass-lined Agitators


• Dual unbalanced mechanical seal
• Reversed pressure design
• Liquid lubricated or contacting 


dry running
• Suitable for areas where there is


a risk of explosion. Certificates of
conformity according to 94/9/EC
(ATEX) Cat. 3, 2 or 1 
can be provided


• According to DIN 28138 part 2 &
3, for shaft ends acc. to DIN
28159


• With bearing for optimal running
precision


• Standard materials for a wide
application range


• Special materials on request


Operating limits


shaft diameter 40 to 125 mm
vessel pressure vacuum to 16 bar (depending


on size, speed, sealant and 
seal materials)


temperature -25°C to 200°C*
speed up to 570 rpm


(according to DIN 28161)
*other temperature limits for special materials







CK 736/736D
DIN Compact Units for glass-lined Agitators
acc. to DIN 28 138 Part 2 and 3, DIN 28 159


Material Selection
Component Standard Material EN Symbol Optional EN code


Face (Wet) Resin impregnated carbon (171) B Silicon carbide (277) Q1


(Dry & Gas N2) Resin impregnated carbon (646) B3


Seat


inboard Ceramics (059) V Silicon carbide (277) Q1


outboard Silicon carbide (277) Q1


Secondary seal Fluorocarbon (134) V Perfluoroelastomer (230) K2


elements Perfluoroelastomer (394) K1 FDA (596)


Metal Parts Stainless steel (799) E


Springs Stainless steel (001) G


Shaft size Screws Connections


d3 d1 k1 Anz Gew d2 d4 d7 d8 h h1 h3 h6 h7 A u.B C M M1 


40 175 145 4 M16 18 110 38 102 193 27 106 50 50 G 3/8 G 1/8 M16 M12


50 240 210 8 M16 18 176 48 138 199 27 104 50 50 G 3/8 G 1/8 M16 M12


60 275 240 8 M20 22 204 58 188 207 26 105 50 60 G 3/8 G 1/8 M20 M12


80 305 270 8 M20 22 234 78 212 227 30 110 60 60 G 1/2 G 1/8 M20 M16


100 395 350 12 M20 22 313 98 268 236 30 120 60 60 G 1/2 G 1/8 M20 M16


125 505 460 4 M20 22 422 120 320 261 30 126 60 80 G 1/2 G 1/8 M20 M20


A


B
C


ø d3


ø d8


ø k2


ø d4  (d9)


ø k1  ±0,2


ø d1


ø d7  (h6)


ø d2 +
2xM ø d5


ø d2 +
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h1
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20
 ±


0,
1


1,
5x


30
°
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2 x M1


ø d9


ø  d17
Dimensions


A = Barrier liquid inlet 
Barrier gas inlet


B = Barrier liquid outlet
C = Leakage control







CK 736/736D
DIN Compact Units for glass-lined Agitators
acc. to DIN 28 138 Part 2 and 3, DIN 28 159


Gas Sealant Systems


CTS 101 barrier liquid system CDV barrier gas system


Operating Limits Note:


Static pressure limit = dynamic value x 1.5


CK 736 (wet)


Material carbon against ceramics maximum 6 bar
Vessel pressure with barrier liquid oil


Speed limits
Material carbon against SiC 


Multiplication factor for barrier liquid water =
0.75 (boundary line sealant liquid oil x 0.75)


CK 736D (dry)


Speed limits


size 40 50 60 80 100 125


rpm 570 500 410 330 270 230


size 40 50 60 80 100 125


rpm 430 375 310 250 200 170
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CK 736 D (N2)


Barrier pressure �p 2 bar
CK 736D �p 1 bar


CK 736 (Oil)


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without
prior notice. ISO 9001, ISO 14001, ISO/TS 16949 Certified. Details available on request.
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For your nearest John Crane facility, please contact one of the locations below.


Europe


Slough, UK


Tel: +44-1753-224000
Fax: +44-1753-224224


North America


Morton Grove, IL USA


Tel: +1-847-967-2400
Fax: +1-847-967-3915


Latin America


São Paulo, Brazil


Tel: +55-11-3371-2500
Fax: +55-11-3371-2599


Middle East & Africa


Dubai, United Arab Emirates


Tel: +971-481-27800
Fax: +971-488-62830


Asia Pacific


Singapore


Tel: +65-6512-5200
Fax: +65-6512-5233








Type 5280
Seal Family


8


6


4


0


2


400


300


200


100


S
pe


ed
 [r


pm
]


m
ax


. V
es


se
l P


re
ss


ur
e 


[b
ar


]


dia 160


0.5 1.0


Velocity [m/s]


1.5 2.0


dia
 40


dia 140
dia 125


dia 100


dia 80
dia 50


dia 60


0.5 1.0 1.5 2.0


Double Seal pressurised (Dp 2 bar)


5280 GD, D, W


80


60


40


20


4


5


3


2


1


400


300


200


100


buffer gas pressure


Leakage*
[Standard l/h]  [Standard cm3/min]


S
pe


ed
 [r


pm
]


di
a 


40


di
a 


50


di
a 


60


di
a 


80


di
a 


10
0


di
a 


12
5


di
a 


14
0


di
a 


16
0


20 bar


15 bar


12 bar


9 bar


6 bar


3 bar


Pressure and
Velocity Limits
Data applies to seal
types 5280, 5281


Performance
Limits


Leakage Curves
A guide to maximum gas leakage
rate for dry running contacting 
agitator seals.


* The leakage rate includes both seal
interfaces and secondary seals. During
the run-in period (up to 200 hours)
the leakage rate can be higher.
Under transient conditions leakage
may rise for a short time until the
interface has stabilised. Most of the
time the leakage rate is only a
fraction of the maximum value.


Maximum temperature limit = 200˚C


Material Chart
Item Standard EN code Options EN code


Seat (Wet) Resin impregnated carbon (171) B SiC (277) Q1
(Dry & Gas) Resin impregnated carbon (646) B3 DIA-SiC (Gas Only) (648) Q6


Face SiC (277) Q1 DIA-SiC (Gas Only) (648) Q6


Secondary Seals


Medium side PTFE (138) T


Atmospheric side Fluorocarbon (134) V high-temperature perfluoro elastomer (230) K
perfluoro elastomer (394) K1
EPT (FDA approved) (235) E
perfluoro elastomer (FDA approved) (199) K4
(Chemraz SD-505)


Metal Parts Stainless steel (316SS) (001) G
DIN 1.4571


In contact with the medium Any ‘special’ material which is required for service
Type 5282 only conditions involved (Hastelloy C4, C276, 2000,


Monel, Titanium etc.)


Springs Stainless steel (316SS) (001) G


For the atmospheric side face and seat material will be used vice versa.







John Crane


Type 5280 Seal Family – Technical Data


Performance Capabilities


Speed 0 to 400 min-1


Vessel Pressure Vacuum to 6 bar


Seal Pressure Max. 8.5 bar


Temperature -40 oC to + 200 oC


(-100 oC with special 
materials)


Shaft Minimum
Diameter Flange Size


40 110 195 195 65 72


50 120 204 204 65 72


60 130 207 216 65 72


80 155 220 228 65 72


100 175 233 236 65 72


125 210 241 245 65 76


140 230 260 260 70 76


160 255 280 280 70 76


180 280 300 300 70 80


200 300 310 310 70 80


220 320 350 350 70 80


5280 5281 5280


TH


d D 5281


Type 5280 Dimensional Data (mm)


D ±0.5 


d G7/h6
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North America
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


Europe, Africa and Asia
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-861-1288
Fax: 65-862-4117


For the nearest John Crane location, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while 
handling products made from PTFE. Old and new PTFE products must not be incinerated.


©2001 John Crane   Print May 01 www.johncrane.com ISO Certified B-5280/ENG


Latin America
São Paulo, Brazil


Tel: 55-11-3049-9979
Fax: 55-11-3849-4511







The Life Sciences Solution


Sterile Vessel and Agitator Mechanical
Seals for Pharmaceutical and Life Sciences


5280 Seal Family







Process demands and product sensitivity in the Life Sciences industry
forces manufacturers to develop innovative solutions to these new unique
process and environmental demands. The 5280 seal family is the first
choice for such critical applications.


The requirements of good manufacturing processes, CIP and SIP have
ensured that the 5280/5281 family of seals include the design features
considered essential for these processes.


All wetted materials of construction conform to FDA requirements, even
the unique PTFE secondary seal, required if truly sterile environments are
to be maintained throughout the full operating envelope, whilst the
flange fitting has been designed for better access, ensuring effective
sterilisation during operation. This requirement differentiates the designs
from these required for standard DIN vessels.


5280W is a liquid lubricated design, used in a traditional wet seal arrangement with a process
compatible liquid between the seals to lubricate and remove generated heat.


5280D is a gas lubricated fully contacting design that uses a specially developed carbon allowing
operation on a dry nitrogen sealant without a humidifier, which is often not process compatible.


5280GD is a gas lubricated non-contacting inboard, contacting outboard design running on a dry
nitrogen sealant. A non-contacting inboard seal ensures high levels of product purity, low heat
generation and reduced power consumption. A dry contacting outboard seal as used in 5280D
reduces sealant gas consumption by up to 50%.


Where an ultra clean process environment exists,
non-contacting outboard seal faces are an option.


Typical ultra sterile top, bottom and side entry
applications include: 


• Genetics


• Fermentation


• Dryers


• Antibiotics


• All ultra clean processes


Sterile Vessel and Agitator Mechanical Seals
5280 Seal Family







Modular Seal Design Ensures Process Compatibility
5280 W – liquid lubricated          
5280 D – dry gas lubricated          
5280 GD – unique gas/dry face combination


Type 5280 Seal Family – Design Features


Optimised Outboard Seal Faces
• Balanced for optimum performance
• Unique material for enhanced dry


running performance
• Dry running material 


conforms to FDA


PRP Ring
• Virgin PTFE is FDA compatible


• Unique reverse pressure design
• Wide chemical compatibility
• Interchangeable with O-ring if required


Special Features
• Thrust bearing ensures control of the seal
• No hidden debris wells
• Glass lined, steel or special equipment can be


accommodated with flange adapter
• Cartridge design for trouble free installation


Pressurised
By Sealant


Reverse
Pressurised


Gas Lubricated Inboard Seal Faces
• Uni-directional or bi-directional designs
• Calibrated for minimum buffer gas consumption
• Diamond coating when 2 hard faces employed


• Protrusion through flange for better CIP/SIP
• Stationary face not limited by 


equipment size


Unique Shaft Sleeve
• Allows for shaft movement 


without upsetting the seal setting
• Secondary sealing device positioned 


for vacuum applications
• Divided sleeve can be made from exotic 


materials to ensure product compatibility







Type 5280 Seal Family – Design Options


Gas Sealant System


5281: Where a flange is required for 
lined vessels:


• Ceramic flange adapter for full compatibility with
glass or ceramic lined vessels


• Enhanced corrosion resistance
• Fully SIP/CIP compliant


5282: Where enhanced corrosion resistance is
required for steel vessels:


• Hastelloy C flange adapter ensures wide corrosion
resistance


• Main seal metal parts fully protected from vessel media
• Alternative materials can be supplied for more specialist


application


OPTION


DGD
DOUBLE SEAL


G 1/2"G 1/2"


PC PI FG


Piping and
Instrumentation


Sealant System Options to Suit All Seal Designs


Wet Seal System
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● Gas lubricated non-contact dual seal that offers the 
best available process containment technology in 
pumping services.


● For high reliability sealing of volatile and hazardous fluids
in chemical and petrochemical processes.


● Double seal alternative for positive sealing of high-purity
fluids without potential for product contamination.


● For use in large bore seal chambers.


● Size range according to API 682.


● For sealing fluids that are sensitive to thermal gain or loss.


Product Description


Design Features


Performance Capabilities


● Full process containment
● Reverse Pressure Capability
● Spiral Groove Technology
● Non-Contacting Operation
● Simplified Gas Barrier Support System


● Temperature:
-40°C to 260°C/-40°F to 500°F


● Pressure:
Up to 42 bar g/600 psig max.


● Speed:
1000 - 3600 rpm


* Conditions that vary from those listed above can be sealed
using other 2800 Series products. Consult John Crane
Engineering at the locations on the back page.


A – Seat/Mating Ring


B – Face/Primary Ring


C – Inboard Gland Plate


D – Sleeve


E – Outboard Gland Plate


F – Setting Clips


G – Drive Collar


C


B


A


D


E


G


F


TYPE 2800XP
Gas-Lubricated, Non-Contacting
Double Cartridge Seal


Spiral Groove Technology







Type 2800XP Typical Arrangement / Dimensional Data


Type 2800XP Dimensional Data (mm)


Seal Size D D4 D26 L55 L39 L91 L42 L22 D98 Min. Stud Gland Stud
(mm) Min. Min. Inst. Ref. Min. Dia. PCD
30mm 30.00 80.00 140.00 108.26 55.68 100.00 55.00 52.58 95.00 M12 115.00
38mm 38.00 76.20 139.70 108.75 56.63 59.63 55.12 52.12 95.20 M12 114.30
40mm 40.00 90.00 147.00 110.65 53.58 100.00 60.00 57.07 105.00 M12 125.00
43mm 43.00 88.90 165.10 115.15 65.33 68.33 52.82 49.82 110.24 M12 139.70
48mm 48.00 92.08 149.24 115.69 78.50 81.50 40.19 37.19 104.78 M12 127.00
50mm 50.00 100.00 166.00 114.05 63.98 110.00 55.00 50.07 115.00 M16 140.00
53mm 53.00 98.42 180.98 116.15 63.33 66.33 55.82 52.82 119.66 M16 152.40
60mm 60.00 120.00 185.00 114.37 55.30 110.00 60.00 59.07 135.00 M16 160.00
70mm 70.00 130.00 196.00 115.15 66.08 110.00 65.00 49.07 145.00 M16 170.00
80mm 80.00 140.00 206.00 118.17 71.80 110.00 70.00 46.37 155.00 M16 180.00
90mm 90.00 160.00 240.00 121.87 79.80 120.00 65.00 42.07 175.00 M20 205.00
100mm 100.00 170.00 248.00 117.87 74.80 120.00 70.00 43.07 185.00 M20 215.00
110mm 110.00 180.00 256.00 119.87 78.80 120.00 75.00 41.07 195.00 M20 225.00
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Barrier Pressure must be set at a minimum of 3 bar g 
(43.5 psig) above maximum seal chamber pressure


Contact John Crane for other sizes.


Seal Pressure Rating


TYPE 2800XP
Gas-Lubricated, Non-Contacting
Double Cartridge Seal







Gas Consumption


Materials of Construction


Gas consumption is dependent on barrier pressure, shaft speed, and may be affected by other application conditions.
Contact John Crane for specific advice.


Gas Control Panel


Instrumentation requirements which differ from the panel pictured can be accommodated. Contact John Crane.


TYPE 2800XP
Gas-Lubricated, Non-Contacting
Double Cartridge Seal


SEAL COMPONENT MATERIAL CODE


PRIMARY RING
- Standard Nickel Chrome Carbon 605
- Options Antimony Carbon 348


MATING RING
- Standard * Tungsten Carbide 005
- Options * Silicon Carbide 277


O-RINGS
- Standard Fluorocarbon 134
- Options * Perfluoroelastomer 394


Nitrile 130


SEAL COMPONENT MATERIAL CODE


SPRINGS
- Standard Stainless Steel 001


OTHER


TYPICAL HARDWARE
- Gland Plate 316 Stainless Steel 001
- Sleeve
- Drive Collar
- Retainer
- Thrust Ring


- Options Hastelloy C-276 (UNS N 10276) 033
Titanium 032


* Other grades of WC / SiC / FFKM are also available


SIDE VIEW FRONT VIEW


MAXIMUM @ 100˚F
INLET PRESS: 250 PSI


BARRIER PRESS: 145 PSI
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GAS FLOW SCHEMATIC


PRESSURE
INDICATOR


REGULATOR
FLOW


INDICATOR
FLOW


INDICATOR


PRESSURE
SWITCH LOW


CHECK
VALVE1/2" FNPT


FULL CPLG
1/4" COMP.


FITTING


BALL
VALVE


FILTER


1 Ball Valve


2 Coalescing Filter


3 Pressure Regulator


4 Pressure Guage


5 Flow Meter - Low Range


6 Flow Meter - High Range


7 Flow Switch High


8 Tubing Clamp


9 Pressure Switch Low


10 Check Valve


11 Coupling to Seal


12 Back Panel


FLOW
SWITCH


HIGH


PI


FI FI


FSH


PSL







TYPE 2800XP
Gas-Lubricated, Non-Contacting
Double Cartridge Seal


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without
prior notice. ISO 9001, ISO 14001, ISO/TS 16949 Certified. Details available on request.
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For your nearest John Crane facility, please contact one of the locations below.


Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove


Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East & Africa
Dubai, United Arab Emirates


Tel:  00-97-1488-39510
Fax: 00-97-1488-37766


Asia Pacific
Singapore


Tel: 65-6512-5200
Fax: 65-6512-5233








A – Seat/Mating Ring
B – Face/Primary Ring


(inboard)
C – Spring
D – Face/Primary Ring


(outboard)
E – O-Ring
F – Drive Collar
G – Setting Ring
H – Sleeve


C


H


A


! Temperature:
-40°C to 260°C/-40°F to 500°F


! Pressure:
Up to 16 bar g/232 psig


! Speed:
Up to 25 m/s/5000 fpm


Higher operating conditions are achievable. 
Consult John Crane Engineering.


Performance Capabi l i t ies
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Product  Descript ion
Type 2800E is a state-of-the-art gas lubricated, non-
contacting double seal cartridge for use in ANSI or DIN
standard bore pumps or limited space applications. The
2800E provides zero emissions operation, extended seal life,
reduced power consumption, and elimination of wet seal
lubrication system. It uses an available pressurized inert gas
source for positively sealing hazardous process fluids with
zero emissions to atmosphere. Non-contacting, dry-running
technology provides high performance sealing of heat
sensitive or high purity fluids.
! For Maximum Achievable Control Technology compliance


in new or existing standard bore pumps.
! For high reliability sealing of volatile fluids in chemical and


petrochemical processes.
! Double seal alternative for positive sealing of high 


purity fluids without the potential for product 
contamination.


TYPE 2800E
Externally Mounted, Gas Lubricated, 
Non-Contacting, Double Cartridge Seal


B
D


Design Features
! 0.0 Fugitive Emissions
! Compact Design
! Dual Balance Inboard Seal Design
! Spiral Groove Technology
! Non-Contacting Design
! Simplified Support System


Spiral Groove Technology


E


F


G







Seal Size Seal Size D4
(mm) Code D Min. D26 D28 D95 L8 L23 L30 L39


25 0250 25 41 114 12 64.7 67.8 37.5 15.5 54.5
28 0280 28 44 117 12 67.7 67.8 37.5 15.5 54.5
30 0300 30 46 119 12 69.7 67.8 37.5 15.5 54.5
33 0330 33 49 122 14 72.7 67.8 37.5 15.5 54.5
35 0350 35 51 124 14 74.7 67.8 37.5 15.5 54.5
38 0380 38 58 135 14 79.7 69.4 39.8 17.7 56.5
40 0400 40 60 137 14 81.7 69.4 39.8 17.7 56.5
43 0430 43 63 140 14 84.7 69.4 39.8 17.7 56.5
45 0450 45 65 142 14 86.7 69.4 39.8 17.7 56.5
50 0500 50 70 147 18 91.7 69.4 41.8 17.7 56.5
53 0530 53 73 150 18 94.7 69.4 41.8 17.7 56.5
55 0550 55 75 152 18 96.7 69.4 41.8 17.7 56.5
60 0600 60 85 157 18 101.7 69.4 41.8 17.7 56.5
65 0650 65 90 180 18 106.7 71.4 43.8 19.7 58.5
80 0800 80 109 195 18 121.7 71.4 43.8 19.7 58.5


100 1000 100 129 215 22 141.7 71.4 43.8 19.7 58.5


Type 2800E Typ ica l  Arrangement/D imensiona l  Data
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TYPE 2800E
Externally Mounted, Gas Lubricated, 
Non-Contacting, Double Cartridge Seal


D 
±0.05mm/±0.002''  


SHAFT


D4 
+0.13mm -0.00mm/ 


+0.005'' -0.000''


L30
L23


L39


L8


D4


Type 2800E D imensiona l  Data (mm)


ØD95
ØD95 is the minimum possible
dimension between diametrically
opposed fixing bolts. ØD28 is the
bolt slot width.







TYPE 2800E
Externally Mounted, Gas Lubricated, 
Non-Contacting, Double Cartridge Seal


Type 2800E D imensiona l  Data ( inches)


Pressure L imits


Seal Size/D1
(inches) D4 D26 D28 D95 L8 L23 L30 L39


0.875 1.500 3.750 0.437 2.295 2.574 1.398 0.531 2.028
1.000 1.625 3.750 0.437 2.421 2.574 1.398 0.531 2.028
1.125 1.750 4.250 0.437 2.469 2.574 1.398 0.531 2.028
1.250 2.000 4.250 0.437 2.669 2.574 1.398 0.531 2.028
1.375* 2.125 4.250 0.437 2.795 2.574 1.398 0.531 2.028
1.375** 2.000 4.250 0.437 2.795 2.574 1.398 0.531 2.028
1.500 2.250 4.875 0.562 3.142 2.732 1.567 0.697 2.224
1.625 2.375 4.500 0.437 3.268 2.732 1.567 0.697 2.224
1.750 2.500 5.500 0.562 3.390 2.732 1.567 0.697 2.224
1.875 2.625 5.500 0.562 3.335 2.732 1.567 0.697 2.224
2.000 2.750 4.750 0.562 3.461 2.732 1.567 0.697 2.224
2.125 2.875 6.000 0.687 3.768 2.732 1.567 0.697 2.224
2.250 3.125 6.500 0.687 3.890 2.732 1.567 0.697 2.224
2.375 3.250 6.250 0.687 4.016 2.732 1.567 0.697 2.224
2.500 3.375 6.500 0.687 4.142 2.812 1.724 0.776 2.303
2.625 3.625 6.500 0.687 4.268 2.812 1.724 0.776 2.303
2.750 3.750 7.000 0.687 4.370 2.812 1.724 0.776 2.303
3.000 4.000 7.000 0.687 4.642 2.812 1.724 0.776 2.303
3.500 4.500 7.250 0.812 5.142 2.812 1.724 0.776 2.303
4.000 5.000 7.250 0.812 5.642 2.812 1.724 0.776 2.303


*Durco **Goulds


The Basic Pressure Rating is based on a standard seal installed according to the criteria given in this data sheet at a minimum speed of
1450rpm, and according to generally accepted industrial practices. 


Contact John Crane Engineering for process services outside this range and with more detailed application information in order to 
obtain the actual dynamic pressure rating.
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TYPE 2800E
Externally Mounted, Gas Lubricated, 
Non-Contacting, Double Cartridge Seal


Criter ia  for Insta l lat ion


SHAFT/SLEEVE LIMITS


Surface Finish 1.6µmRa/63Ra or better


Ovality/Out of Roundness (Shaft) 0.05mm/0.002"


End Play/Axial Float Allowance +_0.08mm/0.003"


Runout/Out of Squareness 0.051mm/0.002"


Shaft Squareness to Housing 0.08mm/0.003"
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3000 fpm/15.2m/s
ATMOSPHERE


PROCESS


NOTES:
1. Data based on each seal face.
2. Consumption based on ambient temperature and atmospheric pressure flow indicated by  
    flowmeter at gas inlet is compressed gas and therefore considerably less.


fpm  =  Seal Size (inches) Dia. + 0.50'' x rpm x 0.2618


2500 fpm/12.7m/s


500 fpm/2.5m/s


1000 fpm/5.1m/s


*Curves are to be used as a guide only.  Actual consumption rates may vary.
Consult John Crane Engineering if specific application gas consumption data is required.


Barrier Gas Consumpt ion







TYPE 2800E
Externally Mounted, Gas Lubricated, 
Non-Contacting, Double Cartridge Seal


Available from John Crane in both standard Tamperproof Enclosure and Panel Mounted Designs.


Barrier Gas Supply  Systems


Standard Components
1 Isolating Ball Valve
2 Coalescing Filter
3 Pressure Regulator
4 Pressure Gauge
5 Flow Meter (Low Range)
6 Flow Meter (High Range)
7 Tubing Clamp
8 Check Valve
9 Coupling (To Seal Piping)


10 Back Panel


Options
11 Flow Switch
12 Pressure Switch
13 Enclosure
! Isolast™ and Kalrez® for the Check Valve Seat Material
! Stand
! Enclosures are also available in a NEMA 4X 


Enclosure (as shown)
! Gas Amplifier/Booster Systems
! Pressure Tracking Regulators


Further application information is available from 
John Crane.


Isolast is a trademark of Forsheda Palmer Chenard.
Kalrez is a registered trademark of DuPont. 
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TYPE 2800E
Externally Mounted, Gas Lubricated, 
Non-Contacting, Double Cartridge Seal


Mating R ing Sp ira l  Groove Pattern


Rotating Mating Ring with clockwise spiral groove pattern. Rotating Mating Ring with counterclockwise spiral groove pattern.


Materia ls  of  Construct ion


CCW Shaft Rotation CW Shaft Rotation


SEAL COMPONENTS MATERIALS


Description Standard Options


Face/Primary Ring Metal Filled Carbon Sintered Silicon Carbide (Inboard only)


Seat/Mating Ring Tungsten Carbide Silicon Carbide


Cap Head Screws 316 Stainless Steel Alloy 20GB3 SS (UNS N8020) 
Anti-Rotation Pins Alloy C-276 (UNS N10276)
Snap Ring Titanium
Sleeve
Gland Plate
Spring
Set Screws
Drive Collar
Drive Pins


O-Rings Fluoroelastomer Perfluoroelastomer
EPR


Setting Ring (Spacer) Pure PTFE —


Gasket PTFE Glass Filled —


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5085


Europe, Middle East, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling
products made from PTFE. Old and new PTFE products must not be incinerated.
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Latin America
São Paulo, Brazil


Tel: 55-11-3049-9979
Fax: 55-11-3849-4511
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Velocity Limits
Data applies to seal
types 5280, 5281


Performance
Limits


Leakage Curves
A guide to maximum gas leakage
rate for dry running contacting 
agitator seals.


* The leakage rate includes both seal
interfaces and secondary seals. During
the run-in period (up to 200 hours)
the leakage rate can be higher.
Under transient conditions leakage
may rise for a short time until the
interface has stabilised. Most of the
time the leakage rate is only a
fraction of the maximum value.


Maximum temperature limit = 200˚C


Material Chart
Item Standard EN code Options EN code


Seat (Wet) Resin impregnated carbon (171) B SiC (277) Q1
(Dry & Gas) Resin impregnated carbon (646) B3 DIA-SiC (Gas Only) (648) Q6


Face SiC (277) Q1 DIA-SiC (Gas Only) (648) Q6


Secondary Seals


Medium side PTFE (138) T


Atmospheric side Fluorocarbon (134) V high-temperature perfluoro elastomer (230) K
perfluoro elastomer (394) K1
EPT (FDA approved) (235) E
perfluoro elastomer (FDA approved) (199) K4
(Chemraz SD-505)


Metal Parts Stainless steel (316SS) (001) G
DIN 1.4571


In contact with the medium Any ‘special’ material which is required for service
Type 5282 only conditions involved (Hastelloy C4, C276, 2000,


Monel, Titanium etc.)


Springs Stainless steel (316SS) (001) G


For the atmospheric side face and seat material will be used vice versa.
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Type 5280 Seal Family – Technical Data


Performance Capabilities


Speed 0 to 400 min-1


Vessel Pressure Vacuum to 6 bar


Seal Pressure Max. 8.5 bar


Temperature -40 oC to + 200 oC


(-100 oC with special 
materials)


Shaft Minimum
Diameter Flange Size


40 110 195 195 65 72


50 120 204 204 65 72


60 130 207 216 65 72


80 155 220 228 65 72


100 175 233 236 65 72


125 210 241 245 65 76


140 230 260 260 70 76


160 255 280 280 70 76


180 280 300 300 70 80


200 300 310 310 70 80


220 320 350 350 70 80


5280 5281 5280


TH


d D 5281


Type 5280 Dimensional Data (mm)


D ±0.5 


d G7/h6
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North America
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


Europe, Africa and Asia
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-861-1288
Fax: 65-862-4117


For the nearest John Crane location, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while 
handling products made from PTFE. Old and new PTFE products must not be incinerated.
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Latin America
São Paulo, Brazil


Tel: 55-11-3049-9979
Fax: 55-11-3849-4511







The Life Sciences Solution


Sterile Vessel and Agitator Mechanical
Seals for Pharmaceutical and Life Sciences


5280 Seal Family







Process demands and product sensitivity in the Life Sciences industry
forces manufacturers to develop innovative solutions to these new unique
process and environmental demands. The 5280 seal family is the first
choice for such critical applications.


The requirements of good manufacturing processes, CIP and SIP have
ensured that the 5280/5281 family of seals include the design features
considered essential for these processes.


All wetted materials of construction conform to FDA requirements, even
the unique PTFE secondary seal, required if truly sterile environments are
to be maintained throughout the full operating envelope, whilst the
flange fitting has been designed for better access, ensuring effective
sterilisation during operation. This requirement differentiates the designs
from these required for standard DIN vessels.


5280W is a liquid lubricated design, used in a traditional wet seal arrangement with a process
compatible liquid between the seals to lubricate and remove generated heat.


5280D is a gas lubricated fully contacting design that uses a specially developed carbon allowing
operation on a dry nitrogen sealant without a humidifier, which is often not process compatible.


5280GD is a gas lubricated non-contacting inboard, contacting outboard design running on a dry
nitrogen sealant. A non-contacting inboard seal ensures high levels of product purity, low heat
generation and reduced power consumption. A dry contacting outboard seal as used in 5280D
reduces sealant gas consumption by up to 50%.


Where an ultra clean process environment exists,
non-contacting outboard seal faces are an option.


Typical ultra sterile top, bottom and side entry
applications include: 


• Genetics


• Fermentation


• Dryers


• Antibiotics


• All ultra clean processes


Sterile Vessel and Agitator Mechanical Seals
5280 Seal Family







Modular Seal Design Ensures Process Compatibility
5280 W – liquid lubricated          
5280 D – dry gas lubricated          
5280 GD – unique gas/dry face combination


Type 5280 Seal Family – Design Features


Optimised Outboard Seal Faces
• Balanced for optimum performance
• Unique material for enhanced dry


running performance
• Dry running material 


conforms to FDA


PRP Ring
• Virgin PTFE is FDA compatible


• Unique reverse pressure design
• Wide chemical compatibility
• Interchangeable with O-ring if required


Special Features
• Thrust bearing ensures control of the seal
• No hidden debris wells
• Glass lined, steel or special equipment can be


accommodated with flange adapter
• Cartridge design for trouble free installation


Pressurised
By Sealant


Reverse
Pressurised


Gas Lubricated Inboard Seal Faces
• Uni-directional or bi-directional designs
• Calibrated for minimum buffer gas consumption
• Diamond coating when 2 hard faces employed


• Protrusion through flange for better CIP/SIP
• Stationary face not limited by 


equipment size


Unique Shaft Sleeve
• Allows for shaft movement 


without upsetting the seal setting
• Secondary sealing device positioned 


for vacuum applications
• Divided sleeve can be made from exotic 


materials to ensure product compatibility







Type 5280 Seal Family – Design Options


Gas Sealant System


5281: Where a flange is required for 
lined vessels:


• Ceramic flange adapter for full compatibility with
glass or ceramic lined vessels


• Enhanced corrosion resistance
• Fully SIP/CIP compliant


5282: Where enhanced corrosion resistance is
required for steel vessels:


• Hastelloy C flange adapter ensures wide corrosion
resistance


• Main seal metal parts fully protected from vessel media
• Alternative materials can be supplied for more specialist


application


OPTION


DGD
DOUBLE SEAL


G 1/2"G 1/2"


PC PI FG


Piping and
Instrumentation


Sealant System Options to Suit All Seal Designs


Wet Seal System








Engineered Coupling Solutions


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. 
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Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Houston


Tel: 1-713-944-6690
Fax: 1-713-946-8252


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East & Africa
Dubai, United Arab Emirates


Tel: 971-4-3438940
Fax: 971-4-3438970


Asia
Singapore


Tel: 65-6512-5200
Fax: 65-6512-5233







Global Solutions


Engineered Coupling Solutions


Global support


With an existing customer base which includes original 


equipment manufacturers, contractors and end-users, 


John Crane places great importance on the provision of 


high-quality customer service which is tailored to meet 


customer specific requirements.


As the only truly global coupling supplier, the company 


can offer unparalleled levels of both technical and 


commercial support, ranging from initial design through 


to commissioning and inventory management over the 


lifetime of the plant. In addition, John Crane’s network of 


over 200 facilities in 55  countries provides customers with 


local access to that global level of support, no matter what


their location and allows them to benefit from specialised


installation, shaft alignment and problem-solving services.


03Engineered Coupling Solutions


John Crane’s Metastream couplings have been providing a rugged and reliable service in the 


world’s industries for over fifty years, helping rotating equipment operate at optimum levels and 


provide maximum availability. As a result, Metastream couplings have now become the first choice 


of many of the world’s leading companies. Today, John Crane’s policy of constant innovation and product


development serves to ensure that Metastream couplings continue to satisfy the changing demands 


of the market while complying fully with the relevant industry specifications.


Red dots indicate John Crane facilities
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Industries served
Oil and Gas
John Crane’s position as one of the leading suppliers to the global


oil and gas industry means that our coupling products are


designed to withstand the harshest process environments - from


the corrosive environment of the North Sea to the sub-zero 


temperatures of Siberia – and still provide solid, reliable service.


The Metastream coupling range can offer solutions for both oil


and gas extraction applications as well as downstream processing


activities, all to the highest standard of API 610.


Applications
• Water injection


• Export and pipeline pumps


• Blowers


• Process pumps


• Fire pumps


• Cooling tower fans


Applications


Metastream high performance T Series couplings are widely 


specified for critical applications on:


• Turbo compressor machinery • Turbine generator sets


• Main marine turbine propulsion systems • Boiler feed pumps


• Development test stands


• Reciprocating compressors


High Performance 
Turbomachinery
Many of the world’s leading turbo-machinery manufacturers and


end-users now specify Metastream couplings as standard,


thanks to their optimised power transmission capabilities, 


minimal weight and reduced moment designs.


John Crane couplings are designed, manufactured and supplied


in accordance with the requirements of API 671 and are backed


by a comprehensive customer service and support capability.


Chemical and Pharmaceutical
Acknowledging the need from this sector to combine increased


levels of reliability and safety with cost-effective solutions, 


John Crane has developed a wide range of appropriate 


coupling products.


Applications


• Compressors


• Mixers, agitators and reactors


• Pumps


• Fans and blowers


Applications


• Turbo generators • Service pumps


• High speed wind turbine shafts • Boiler feed pumps


• Cooling towers • FGD pumps


• Nuclear handling equipment


Power Generation
John Crane couplings are able to satisfy the demands of power


generation applications that range from wind turbines and fossil


fuel power stations through to hydro and nuclear plants. The


result is uninterrupted performance and unrivalled reliability


from all types of rotating equipment.







07Engineered Coupling Solutions


Industries served


Pulp and Paper
A wide variety of couplings that are designed to accommodate


such specific pulp and paper industry requirements as zero


backlash for paper-making machine use and rugged reliability


for pulp mill rotating equipment applications. This range also


features a series of new models which have been specifically


created to provide improved performance in applications where


gear couplings have traditionally been used. 


Typical applications include:


• Roll drives • Process pumps


• Pulpers • Dryers


• Vacuum pumps • Calendars


• Refiners • Winders


Marine 
John Crane has an unrivalled depth of knowledge and 


experience in the supply of couplings for use in the harshest


marine conditions. This has earned the company its current


status as a leading supplier of main propulsion technology to


many of the world’s navies, serving a wide variety of surface 


and submarine vessel applications.


Typical applications include:


• Water jets • Main propulsion systems


• Tanker loading pumps • Bow thrusters


• Submarine ballast pumps • Winch drives


General Industries
John Crane’s range of power transmission couplings provide 


a versatile and flexible solution for virtually any rotating


equipment application where reliability and maintenance-free


operation are necessary. 


Water and Waste Water
The need for maintenance-free operation from unmanned pumps 


in remote locations is one of the key reasons why Metastream 


couplings are well suited to water and waste water industry use.


Their versatility enables them to satisfy many different types of


application and their rugged construction allows them to resist the


effects of the most demanding operating environments.


Refrigeration and
Industrial Compressors
Refrigeration and compressor applications are particularly 


well served by Metastream couplings, as their high reliability 


and low imposed load characteristics ensure that the coupled


machine bearings are subject to minimum stress during operation.


Machine Drives
John Crane’s couplings frequently provide a flexible and reliable


solution for use on machine drives where the specific nature of


the application can vary greatly. Benefits include zero backlash


as well as maintenance free operation.
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Product Range
M Series
M Series couplings can handle a high degree of misalignment and


still provide outstanding levels of reliability which is why many


users now specify them by name. They feature a unique design


that transmits power across a spoke-form membrane pack. This


membrane pack, together with the M Series unique anti-fly


bearing, ensures that in the unlikely event of membrane failure,


the coupling will disconnect the drive from the driven machine


and prevent damage occurring.


Key Benefits


• Unrivalled reliability - 50 years MTBC (mean time between change)


• API 610 as standard


• Pre-assembled cartridge-style membrane units provide easy 


installation and good balance retention


• Composite option for long DBSE applications


Metastream Flexible Couplings
Metastream flexible power transmission couplings are 


designed for applications where the shaft ends are nominally 


‘in line’. They have earned an enviable reputation for their 


ability to accommodate misalignments while still minimising


vibration and imposed loads on the coupled machinery. 


High-speed applications are well served by the couplings’ 


high torsional rigidity and natural balance features.


T Series Spacer Couplings
Designed to satisfy the stringent standards of the process


industries, these couplings are especially appropriate for pump,


turbo alternator and related applications. They are designed to


API 610, but can also be produced to meet the more advanced API


671 requirements.


Key Benefits


• Overload protection of membranes


• Antifly guard ring for safe operation


• API 610 as standard (API 671 optional)


Each Metastream coupling incorporates spacer retention 


anti-fly features, plus an all-metal construction that eliminates


the need for lubrication and maintenance and ensures


minimal downtime.


High Performance Couplings
There are three distinct groups of couplings in the Metastream


high performance range:


• The T-JE group, intended for drives where the coupling 


connects directly to the turbine/gearbox flanges


• The T-GE low-weight design, which is particularly suited to 


compressor drives normally fitted with keyless tapered shafts


• The T-DE version which combines all the features of the T-JE 


and T-GE couplings with the additional benefit of even 


lower overhung moments


Key Benefits


• Meet API 671 requirements – designed for critical unspare


machines


• Pre Assembled membrane pack for ease of assembly


• Low imposed loads on bearings







L Series
Couplings in the L Series are designed for a wide variety of


industrial application which demand all the benefits of a


membrane coupling from a simplified and cost-effective package. 


The L series units deliver a maximum value solution, but 


one which does not compromise on reliability or safety 


and they feature robust membrane units that have been designed


to provide reliable operation in the most demanding applications.


11


Product Range


Other products in the range
• C Series rigid couplings for vertical pumps (API 610)


• A Series urethane wrap-around coupling for demanding


industrial applications


Technology
John Crane employs advanced computer-aided design and finite


element modelling techniques in its quest to continually develop


and improve its range of couplings and combines these with a


comprehensive range of test and evaluation facilities. The


company continues to extend technological and material


boundaries in its efforts to provide bespoke solutions which


satisfy the most demanding of applications.


Engineered Coupling Solutions


Quality
• Compliance with ISO 9001:2000


• Compliance with ISO 14001:1996


• Externally inspected by Lloyds, DNV and other accredited bodies


• All Metastream couplings conform to ATEX 95


Selection Tools
The standard range of couplings can be selected from the 


John Crane website at www.metastreamcouplings.com


• Laser alignment equipment (with precision stainless 


shims for simple alignment – conforms to ATEX 95


for potentially explosive atmospheres)


Key Benefits


• Built in overload protection


• Pre assembled membrane pack for ease of overall assembly


• Low imposed loads on bearings


T Series – Close Coupled 
TSR and TSE
John Crane’s TSR and TSE ranges have been designed specifically


for use on close-coupled applications. They offer three formats –


each featuring variations on hub orientation and position along 


the shaft - to suit a wide range of distances between shaft ends


(DBSE), ranging from 3mm (1/8”) through to the DBSE of a 


standard T Series coupling. A split spacer design allows 


replacement of the membranes without the need to 


move the connected machines.


Key Benefits


• Ideal replacement for gear couplings


• Can be inspected without moving connected machinery


• No maintenance or lubrication is required








Type 5280
Seal Family


8


6


4


0


2


400


300


200


100


S
pe


ed
 [r


pm
]


m
ax


. V
es


se
l P


re
ss


ur
e 


[b
ar


]


dia 160


0.5 1.0


Velocity [m/s]


1.5 2.0


dia
 40


dia 140
dia 125


dia 100


dia 80
dia 50


dia 60


0.5 1.0 1.5 2.0


Double Seal pressurised (Dp 2 bar)


5280 GD, D, W


80


60


40


20


4


5


3


2


1


400


300


200


100


buffer gas pressure


Leakage*
[Standard l/h]  [Standard cm3/min]


S
pe


ed
 [r


pm
]


di
a 


40


di
a 


50


di
a 


60


di
a 


80


di
a 


10
0


di
a 


12
5


di
a 


14
0


di
a 


16
0


20 bar


15 bar


12 bar


9 bar


6 bar


3 bar


Pressure and
Velocity Limits
Data applies to seal
types 5280, 5281


Performance
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Leakage Curves
A guide to maximum gas leakage
rate for dry running contacting 
agitator seals.


* The leakage rate includes both seal
interfaces and secondary seals. During
the run-in period (up to 200 hours)
the leakage rate can be higher.
Under transient conditions leakage
may rise for a short time until the
interface has stabilised. Most of the
time the leakage rate is only a
fraction of the maximum value.


Maximum temperature limit = 200˚C


Material Chart
Item Standard EN code Options EN code


Seat (Wet) Resin impregnated carbon (171) B SiC (277) Q1
(Dry & Gas) Resin impregnated carbon (646) B3 DIA-SiC (Gas Only) (648) Q6


Face SiC (277) Q1 DIA-SiC (Gas Only) (648) Q6


Secondary Seals


Medium side PTFE (138) T


Atmospheric side Fluorocarbon (134) V high-temperature perfluoro elastomer (230) K
perfluoro elastomer (394) K1
EPT (FDA approved) (235) E
perfluoro elastomer (FDA approved) (199) K4
(Chemraz SD-505)


Metal Parts Stainless steel (316SS) (001) G
DIN 1.4571


In contact with the medium Any ‘special’ material which is required for service
Type 5282 only conditions involved (Hastelloy C4, C276, 2000,


Monel, Titanium etc.)


Springs Stainless steel (316SS) (001) G


For the atmospheric side face and seat material will be used vice versa.
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Type 5280 Seal Family – Technical Data


Performance Capabilities


Speed 0 to 400 min-1


Vessel Pressure Vacuum to 6 bar


Seal Pressure Max. 8.5 bar


Temperature -40 oC to + 200 oC


(-100 oC with special 
materials)


Shaft Minimum
Diameter Flange Size


40 110 195 195 65 72


50 120 204 204 65 72


60 130 207 216 65 72


80 155 220 228 65 72


100 175 233 236 65 72


125 210 241 245 65 76


140 230 260 260 70 76


160 255 280 280 70 76


180 280 300 300 70 80


200 300 310 310 70 80


220 320 350 350 70 80


5280 5281 5280


TH


d D 5281


Type 5280 Dimensional Data (mm)


D ±0.5 


d G7/h6
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North America
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


Europe, Africa and Asia
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-861-1288
Fax: 65-862-4117


For the nearest John Crane location, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while 
handling products made from PTFE. Old and new PTFE products must not be incinerated.
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Latin America
São Paulo, Brazil


Tel: 55-11-3049-9979
Fax: 55-11-3849-4511







The Life Sciences Solution


Sterile Vessel and Agitator Mechanical
Seals for Pharmaceutical and Life Sciences


5280 Seal Family







Process demands and product sensitivity in the Life Sciences industry
forces manufacturers to develop innovative solutions to these new unique
process and environmental demands. The 5280 seal family is the first
choice for such critical applications.


The requirements of good manufacturing processes, CIP and SIP have
ensured that the 5280/5281 family of seals include the design features
considered essential for these processes.


All wetted materials of construction conform to FDA requirements, even
the unique PTFE secondary seal, required if truly sterile environments are
to be maintained throughout the full operating envelope, whilst the
flange fitting has been designed for better access, ensuring effective
sterilisation during operation. This requirement differentiates the designs
from these required for standard DIN vessels.


5280W is a liquid lubricated design, used in a traditional wet seal arrangement with a process
compatible liquid between the seals to lubricate and remove generated heat.


5280D is a gas lubricated fully contacting design that uses a specially developed carbon allowing
operation on a dry nitrogen sealant without a humidifier, which is often not process compatible.


5280GD is a gas lubricated non-contacting inboard, contacting outboard design running on a dry
nitrogen sealant. A non-contacting inboard seal ensures high levels of product purity, low heat
generation and reduced power consumption. A dry contacting outboard seal as used in 5280D
reduces sealant gas consumption by up to 50%.


Where an ultra clean process environment exists,
non-contacting outboard seal faces are an option.


Typical ultra sterile top, bottom and side entry
applications include: 


• Genetics


• Fermentation


• Dryers


• Antibiotics


• All ultra clean processes


Sterile Vessel and Agitator Mechanical Seals
5280 Seal Family







Modular Seal Design Ensures Process Compatibility
5280 W – liquid lubricated          
5280 D – dry gas lubricated          
5280 GD – unique gas/dry face combination


Type 5280 Seal Family – Design Features


Optimised Outboard Seal Faces
• Balanced for optimum performance
• Unique material for enhanced dry


running performance
• Dry running material 


conforms to FDA


PRP Ring
• Virgin PTFE is FDA compatible


• Unique reverse pressure design
• Wide chemical compatibility
• Interchangeable with O-ring if required


Special Features
• Thrust bearing ensures control of the seal
• No hidden debris wells
• Glass lined, steel or special equipment can be


accommodated with flange adapter
• Cartridge design for trouble free installation


Pressurised
By Sealant


Reverse
Pressurised


Gas Lubricated Inboard Seal Faces
• Uni-directional or bi-directional designs
• Calibrated for minimum buffer gas consumption
• Diamond coating when 2 hard faces employed


• Protrusion through flange for better CIP/SIP
• Stationary face not limited by 


equipment size


Unique Shaft Sleeve
• Allows for shaft movement 


without upsetting the seal setting
• Secondary sealing device positioned 


for vacuum applications
• Divided sleeve can be made from exotic 


materials to ensure product compatibility







Type 5280 Seal Family – Design Options


Gas Sealant System


5281: Where a flange is required for 
lined vessels:


• Ceramic flange adapter for full compatibility with
glass or ceramic lined vessels


• Enhanced corrosion resistance
• Fully SIP/CIP compliant


5282: Where enhanced corrosion resistance is
required for steel vessels:


• Hastelloy C flange adapter ensures wide corrosion
resistance


• Main seal metal parts fully protected from vessel media
• Alternative materials can be supplied for more specialist


application


OPTION


DGD
DOUBLE SEAL


G 1/2"G 1/2"


PC PI FG


Piping and
Instrumentation


Sealant System Options to Suit All Seal Designs


Wet Seal System








■ Temperature:
-30°C to 205°C/-20°F to 400°F


■ Pressure:
5610D:Dry Running - 0.7 bar g/10 psig max. 


Wet Running- 10.5 bar g/150 psig max.


5620D:Dry Running - 0.7 bar g/10 psig max. 
Containment 24mm - 75mm/1.000" - 3.000" 
- 21 bar g/300 psig max.
Containment 80mm - 100mm/3.125" - 4.000" 
- 14 bar g/200 psig max.


■ Size Range:
For shaft sizes from 24mm - 100mm/1.000" - 4.000"


■ Speed:
Up to 25 m/s / 5000 fpm


■ End Play/Axial Float Allowance:
0.13mm/0.005"


■ Runout/Out of Squareness:
0.05mm/0.002"


Performance Capabi l i t iesProduct  Descript ion
The specially engineered, fully interchangeable wet/dry
running seal head extends the functionality of the 5600
product line for standard ANSI and large bore pumps.
The exact combination of face loading and material 
selection incorporated into this optimized design permits
operation in both wet and dry conditions.
The Type 5610D is a single cartridge using the special 
O-ring pusher wet/dry running seal head.
The Type 5620D is a dual cartridge arrangement having a
standard Type 5600 seal inboard and the special O-ring
pusher dry running containment seal outboard.


Design Features


■ Chemical ■ Light Hydrocarbons
■ Caustics ■ Unloading Pumps
■ Aqueous Solutions ■ Batch Operations
■ Crystallizing Fluids


TYPE 5610D/5620D
Universal Cartridge Wet/Dry Running Seal


Typica l  App l icat ions
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Type 5610D:
■ Wet/dry running capabilities for batch operations and


unloading duties.
■ Retrofits existing 5600 seal heads.


Type 5620D:
■ Provides the safety of dual seal without an external


lubrication system.
■ Retrofits existing liquid lubricated 5600 outboard seal


heads.
■ May be used as a quench seal. 


A – Seat/Mating Ring
B – Face/Primary Ring
C – Spring
D – Retainer


B


A


C


D


5620D shown







Type 5610D


TYPE 5610D/5620D
Universal Cartridge Wet/Dry Running Seal


Materia ls  of  Construct ion


SEAL COMPONENTS MATERIALS


Description Standard Options


Primary Ring Premium Carbon —


Mating Ring Sintered Silicon Carbide —


Spring Alloy C-276 —


Retainer 316 Stainless Steel Alloy 20CB3 SS
Disc Alloy C-276


Titanium


O-Ring Fluoroelastomer Buna-N
Ethylene Propylene Neoprene
Perfluoroelastomer


Wet/Dry Running Seal Head


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.


©2006 John Crane Inc.  Print 05/06 www.johncrane.com ISO 9001, ISO 14001, ISO/TS 16949 Certified S-5610D/5620D


Notes: 1.  Materials of construction pertain to the wet/dry running seal head only. 
2.  Consult the 5610 & 5620 data sheet for material options of other seal components.
3.  For secondary containment arrangement, refer to drawing DSK-11722 for recommended piping schematic.


Type 5620D


A – Primary Ring - Enables Up To 6mm/1/4" Wear
B – Seal Head Interchangeable With Standard 5600 Seal Heads
C – Low Load Coil Springs Accurately Compensate For Up To 


6mm/1/4" Primary Ring Wear


B


A


C


Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove


Tel: 1-847-967-2400
Fax: 1-847-967-3915


Houston


Tel: 1-713-944-6690
Fax: 1-713-946-8252


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East & Africa
Dubai, United Arab Emirates


Tel: 971-4-3438940
Fax: 971-4-3438970


Asia
Singapore


Tel: 65-6512-5200
Fax: 65-6512-5233








5600 Series 


THE SEAL FAMILY THAT CHANGES TO FIT YOUR ENVIRONMENT:


■ O-ring


■ Elastomer Bellows


■ Metal Bellows


John Crane Mechanical Seals
Engineered Sealing Systems 







5600 Series 


MANY APPLICATIONS.  ONE SEAL FAMILY.


Designed for the chemical, petrochemical, 


petroleum and pharmaceutical industries, the


Universal Cartridge can accommodate a full 


range of fluids, including:


■ water ■ caustics


■ hydrocarbons ■ acids


Type 5610/5610Q Single and Type 5620/5620PR Dual O-ring Seals  
Type 5615/5615Q Single and Type 5625/5625PR Dual Metal Bellows Seals


Temperatures -29°C to 205°C / -20°F to 400°F 
Pressures Up to 21 bar g / 300 psig 
Speeds Up to 25 m/s / 5000 fpm 


Type 5611/5611Q Single Elastomer Bellows Seal


Temperatures -29°C to 205°C / -20°F to 400°F  
Pressures Up to 27 bar g / 400 psig 
Speeds Up to 25 m/s / 5000 fpm 


Operating Parameters*


* Contact John Crane Engineering for applications over ratings.


The f i rs t  t ru ly  universa l  car t r idge 


has bui l t - in  modular i ty,  which a l lows 


customizat ion for  spec i f ic  appl icat ions.


O-ring 
Seal Head


Elastomer Bellows
Seal Head


Metal Bellows
Seal Head


Changing the seal head
transforms an O-ring seal
into a metal bellows seal or
into an elastomer bellows
seal with a sleeve change.







THE UNIVERSAL CARTRIDGE MODULAR CONCEPT


The three basic seal configurations can be offered in a variety of arrangements to suit 


specific applications.


■ All configurations share a common


gland plate, mating ring, collar and


spacers.


■ All single seals can be supplied 


with a quench gland.


■ Pumping rings are available to assist barrier fluid circulation 


on dual applications.


The seal heads and mating rings are also completely reversible.


With this capability, the seal can operate with either the seal


head rotating to take advantage of self-cleaning rotational


action, or the mating ring rotating, so maximum seal face


tracking and cooling is achieved.


ENGINEERED TO BE THE PERFORMANCE LEADER


The modularity of these seals does not limit their capabilities. In fact, the seal family introduces 


a number of high-end design features that make the Universal Cartridge the most powerful 


seal of its kind. 


Using John Crane’s proprietary computer analysis programs, CSTEDYSM and CTRANSSM, 


coupled with extensive product testing, we subjected and verified Universal Cartridge designs 


and materials to an array of varying pressures, temperatures and fluids. 


Seal Configuration Single Arrangement Dual Arrangement
(Double or Tandem)


O-ring
Rotating Seat ■ ■


Rotating Head ■ ■


Elastomer Bellows
Rotating Head ■


Metal Bellows
Rotating Seat ■ ■


Rotating Head ■ ■
The O-ring and metal
bellows designs are
available in dual
arrangements.







199. 206. 213. 220. 227. 234. 241. 248. (°F)


Temperature Distribution
Profile of Type 5615 Metal
Bellows Seal Faces.


The unique 5600 Series delivers enhanced performance benefits:


■ Advanced metal bellows front adapter and insert designs provide superior face 


flatness control through full temperature/pressure transients.


■ Computer optimized seal face width and balance provide maximum 


tracking stability with minimum heat generation.


■ Mating ring design accommodates severe O-ring expansion experienced 


in high temperature or corrosive environments.


■ Set screwless John Crane flat drive mechanism provides superior torque


transmission and drive reliability while eliminating sleeve distortion, stripped


set screws and axial misalignment during assembly.


■ Inherent reverse pressure balance capabilities assure process containment in the


event of a pressure reversal.


■ The Universal Cartridge externally pressurized outboard seal arrangement


improves cooling efficiency, allows venting of entrapped air and avoids high


tensile stress levels associated with internal pressurization.


THE ONE SEAL FAMILY FOR GLOBAL APPLICATIONS


The capability of the Universal Cartridge to fit both ANSI and DIN pumps is a result of 


John Crane’s extensive analysis of common pump models and feasibility studies. With a


slightly different rotation of the gland plate, the Universal Cartridge is like no other in that


direct ANSI/DIN interchangeability is achievable. Universal Cartridge is the first seal


family with global application.







THE SEAL THAT CHANGES TO FIT YOUR ENVIRONMENT 
WILL CHANGE THE WAY YOU DO BUSINESS


Modular Family Concept


The modular family concept of John Crane’s Universal Cartridge


will change your approach to sealing. Since the 5600 Series’ 


components are interchangeable, you can apply one seal family


throughout your plant. This gives you the flexibility to cover more


applications with less inventory, which means your maintenance


is simplified, downtime is reduced, plant operating efficiency is


increased, and costs are lowered.


Application-Tailored Arrangements


The Universal Cartridge’s unique design delivers the superior operational capabilities of


a John Crane seal, tailored precisely to fit your application. Whether your conditions


require an O-ring, metal bellows or elastomer bellows seal, the Universal Cartridge is


built from the ground up to meet your specifications. The seal is available 


in single or dual arrangements, with the option of rotating or 


stationary seal heads.


Engineering Leadership


With John Crane’s engineering leadership, the Universal Cartridge


achieves another notable benefit. It represents the first global


cartridge seal designed specifically to fit both ANSI B73.1M and


DIN 24960 pumps. 


Standardizing with the Universal Cartridge family for the multiple applications 


in your plant will 


■ simplify installation and maintenance,


■ standardize piping,


■ increase seal reliability,


■ reduce the possibility of misapplication,


■ cut inventory requirements, 


■ streamline plant operations, and


■ simplify upgrades.


This means ultimate efficiency with minimal 


costs—the most productive way to do business.


short page cut


short page cut







UNIVERSAL CARTRIDGE PROTECTS 
THE ENVIRONMENT AROUND THE WORLD


John Crane Stocking Centers


Available Locally


The Universal Cartridge is available through your local John Crane 


sales/service engineer to meet your specific requirements. Interchangeability 


of parts allows us to keep a full inventory throughout our extensive worldwide 


network. Contact your nearest John Crane stocking center for timely delivery 


of the Universal Cartridge—the world’s first truly universal seal that changes 


to fit your environment. 


North America
Morton Grove, Illinois USA 
Phone: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


ISO 9001 Certifiedwww.johncrane.com


Latin America
Morton Grove, Illinois USA 
Phone: 1-847-967-2400
Fax: 1-847-967-3700


Europe, Middle East, Africa
Slough, UK 
Phone: 44-1753-224000
Fax: 44-1753-224224


John Crane Mechanical Seals
Engineered Sealing Systems 


Bulletin No. B-5600©1998 John Crane     Printed 9/98


Asia Pacific
Singapore 
Phone: 65-222-9161
Fax: 65-223-5035








4620P
Dual


4610 
Single


Compact Cartridge Seals


The Easiest Cartridge Seal Solution...Maximised!


4600 Series
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Optimised Running Face Design
• Premium-grade carbon and silicon carbide 


are standard.
• Robust pin drive gives positive torque


transmission.
• Hydraulically balanced for optimal performance.
• Face design optimised using proprietary 


computer simulation program technology.


4610
The Best Value...Easiest-to-Install
Single O-Ring Cartridge Seal


Nonclogging, 
Crest-to-Crest Wave Spring


• No small, easily clogged, and over-
compressed helical coil springs.


• Less prone to corrosion problems.
• Uniform face loading.


Compact Cartridge Design
• Four-bolt gland for accurate seal setting.
• Precise investment cast gland plate design.
• Large flush connection drilling ensures


optimum flow and allows seal chamber 
venting for horizontal and vertical applications.


• Factory preset and pressure tested assembly.


Unique Centralising Ring
• No setting clips to be removed or lost.
• Accurately sets seal axially & radially.
• Helps prevent component damage from


overcompression during seal installation.
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Dual Seal Arrangement
• Incorporates an elastomer O-ring as the dynamic secondary sealing member.
• Inboard primary and mating ring reverse balance design allows for ID or OD


pressurisation, permitting the dual seal to operate as an unpressurised
tandem or pressurised double seal.


• Positive seal face closing forces are maintained in an upset pressure reversal
situation, providing maximum safety and process containment.


Flow-Optimised Design
• Integral pumping ring arrangement.
• Tangential piping ports.
• Standard configuration provides


increased cooling flow and face
lubrication, greatly extending seal life.


Cartridge Design
• Factory-preset and pressure-tested assembly.
• The only dual cartridge design with centralising


ring eliminating need for external setting clips.
• Eliminates potential assembly and 


installation errors.
• Increases pump reliability and process efficiency.


Pumping Ring — STANDARD
• No extra cost.
• No extra inventory to carry.


4620P
The Best Value...Easiest-to-Install
Dual O-Ring Cartridge Seal with Pumping Ring
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4600 Series
Cartridge Seal Solution


High-quality, innovative design reduces 
installation and maintenance costs for 
general industrial applications


John Crane combines proven technologies for optimal performance.


The 4600 series cartridge seal is the complete affordable solution for liquid sealing 
satisfaction in industrial applications.


Type 4600 series meets key industry pump standards, and is designed to permit use in rotating
shaft equipment including ANSI/DIN pumps, close-coupled pumps, vertical pumps, and similar
rotating shaft equipment.


The 4600 Series outperforms — in every way — all other seals in its class — without exception!


Exceptionally reliable single (4610) or dual (4620P) mechanical seal for traditionally packed
equipment and other applications.


It reduces:
• Wasteful Leakage
• Costly Equipment Damage
• Inefficient Pump Downtime
• Time-Consuming Maintenance Problems


Installation is fast and fool-proof. The 4600 series design allows it to fit the most popular
metric and inch pumps without modification.


Key Markets
• Water & Wastewater
• Pulp & Paper
• Power Generation
• Chemical
• Food & Beverage
• Pharmaceutical
• Mining
• Steel Production
• General Industrial


The 4600 series cartridge seal is the 
most affordable sealing solution
available. Low cost, ease of installation,
and long life are just a few of the
benefits you can expect when you
purchase a 4600 Series seal.


No measuring, no clips, no surprises... just affordable reliability 
from the world's leading seal manufacturer.







Hastelloy C is a registered trademark of Haynes International, Inc.


Materials of Construction
Component Standard Optional
Seat/Mating Ring Silicon Carbide
Face/Primary Ring Carbon Graphite Silicon Carbide (Inboard Only)
O-Ring Fluoroelastomer Ethylene Propylene


Perfluoroelastomer 
Spring Hastelloy C®


Gasket, Centering Ring Glass-filled PTFE
Hardware 316 Stainless steel or better


Double Type 4620P*


Barrier Fluid Inboard Seal
Pressure** Internal Pressure Rating***


15 bar g (220 psig) 1-2 bar g (15 -30 psig) norm.
15 bar g (220 psig) max.


* Barrier fluid pressure relative to seal chamber pressure (API Plan 52 or 53) determines usage of the cartridge. As a tandem, the buffer pressure is lower
than process pressure; or as a double, the barrier pressure is higher than process fluid pressure to be sealed.


** John Crane Engineering recommends barrier fluids having a viscosity less than 14cSt/65 SSU and fluid lubricity that is equal to or better than water at
40˚C.  It is recommended that the barrier temperature be maintained below 65°C.


*** Inboard seal (Process side) internal pressure rating is defined as the Barrier Fluid Pressure minus the Process Pressure.


Single Type 4610 / Tandem Type 4620P*


Process Pressure


Up to 140mm / 5.625" : 15 bar g (220 psig)


15 bar


10 bar


5 bar


100mm25mm 140mm


SiC v SiC Carbon v SiC


1


0.7
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80° 110° 130°


Carbon v Silicon Carbide


Temperature °C
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De-rating line


Example: Water at 130°C
Max stuffing box pressure
0.7 x 15 bar = 10.5 bar


1


0.8


0.9


80° 110° 130°


Silicon Carbide v
Silicon Carbide


Temperature °C
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or


De-rating line


Example: Dirty water at 105°C
Max stuffing box pressure
0.9 x 15 bar = 13.5 bar


Multiplier Factors – SiC on SiC
Calculating the maximum pressure for silicon v silicon
when operating temperature is above 80 DegC


Multiplier Factors – C on SiC
Calculating the maximum pressure for carbon v silicon
when operating temperature is above 110 DegC


Basic Pressure Rating
Pressure rating for 4610 and 4620 inboard seals (graph 1)


Maximum Pressure Limits


Multiply maximum pressure from graph 1 by de-rating factor on
vertical axis to obtain maximum working pressure


Multiply maximum pressure from graph 1 by de-rating factor on
vertical axis to obtain maximum working pressure







Type 4610 Dimensional Data (inches)
D1 D4


Seal Shaft Box Bore D26 L90 L91 N M
Code Size Min. Max. Min. Min. Max.


0254 1.000 1.615 1.940 4.125 1.476 1.260 2.62 3.75 0.437
0285 1.125 1.730 2.060 4.250 1.476 1.260 2.75 3.87 0.437
0317 1.250 1.875 2.190 4.370 1.476 1.260 2.87 4.00 0.437
0349 1.375 2.000 2.310 4.500 1.476 1.260 3.06 4.12 0.437
0381 1.500 2.250 2.500 5.000 1.516 1.299 3.43 4.50 0.563
0412 1.625 2.360 2.500 5.000 1.516 1.299 3.43 4.50 0.563
0444 1.750 2.500 2.625 5.250 1.516 1.299 3.56 4.75 0.563
0476 1.875 2.625 3.000 5.500 1.516 1.299 3.87 5.00 0.563
0508 2.000 2.750 3.000 5.500 1.516 1.299 3.87 5.00 0.563
0539 2.125 2.875 3.310 5.750 1.516 1.299 4.37 5.12 0.563
0571 2.250 3.000 3.310 5.750 1.516 1.299 4.37 5.12 0.689
0603 2.375 3.130 3.560 6.000 1.516 1.299 4.62 5.37 0.689
0635 2.500 3.250 3.875 6.250 1.535 1.417 4.87 5.62 0.689
0666 2.625 3.500 3.875 6.250 1.535 1.417 4.87 5.62 0.689
0698 2.750 3.740 3.875 6.250 1.535 1.417 4.87 5.62 0.689
0730 2.875 4.000 4.500 8.110 1.811 1.673 5.71 6.59 0.811
0762 3.000 4.000 4.500 8.110 1.811 1.673 5.71 6.59 0.811
0793 3.125 4.252 4.748 8.110 1.811 1.673 5.94 6.59 0.811
0825 3.250 4.252 4.748 8.110 1.811 1.673 5.94 6.59 0.811
0857 3.375 4.370 4.874 8.110 1.811 1.673 6.06 6.59 0.811
0889 3.500 4.500 5.000 8.504 1.811 1.673 6.22 6.98 0.811
0920 3.625 4.626 5.118 8.504 1.811 1.673 6.30 6.98 0.811
0952 3.750 4.752 5.252 9.685 1.811 1.673 6.46 8.17 0.811
0984 3.875 4.874 5.374 9.685 1.811 1.673 6.57 8.17 0.811
1016 4.000 5.000 5.512 9.685 1.811 1.673 6.73 8.17 0.811
1047 4.125 5.252 5.906 9.685 2.441 1.732 7.13 8.80 0.811
1079 4.250 5.252 5.906 9.685 2.441 1.732 7.13 8.80 0.811
1111 4.375 5.500 6.102 9.685 2.441 1.732 7.40 8.80 0.811
1143 4.500 5.500 6.102 9.685 2.441 1.732 7.40 8.80 0.811
1174 4.625 5.752 6.378 10.472 2.441 1.732 7.64 8.80 0.811
1206 4.750 5.752 6.378 10.472 2.441 1.732 7.64 8.80 0.811
1238 4.875 6.299 6.929 10.472 2.441 1.732 8.27 9.98 0.811
1270 5.000 6.299 6.929 10.472 2.441 1.732 8.27 9.98 0.811
1301 5.125 6.299 6.929 10.472 2.441 1.732 8.27 9.98 0.811
1333 5.250 6.850 7.480 11.654 2.441 1.732 8.90 10.84 0.937
1365 5.375 6.850 7.480 11.654 2.441 1.732 8.90 10.84 0.937
1397 5.500 6.850 7.480 11.654 2.441 1.732 8.90 10.84 0.937
1428 5.625 6.850 7.480 11.654 2.441 1.732 8.90 10.84 0.937


Type 4610 Dimensional Data (metric)
D1       D4


Seal Shaft    Box Bore D26 L90 L91 N M
Code Size Min. Max. Min. Min. Max.


0240 24 40.0 49.2 104.8 37.5 32.0 66.7 95.3 11.1
0250 25 41.0 49.2 104.8 37.5 32.0 66.7 95.3 11.1
0280 28 44.0 52.4 108.0 37.5 32.0 69.9 98.4 11.1
0300 30 46.0 55.6 111.0 37.5 32.0 73.0 101.6 11.1
0320 32 47.6 55.6 111.0 37.5 32.0 73.0 101.6 11.1
0330 33 49.0 58.7 114.3 37.5 32.0 77.8 104.8 11.1
0350 35 50.8 58.7 114.3 37.5 32.0 77.8 104.8 11.1
0380 38 57.15 63.5 127.0 38.5 33.0 87.3 114.3 14.3
0400 40 60.0 63.5 127.0 38.5 33.0 87.3 114.3 14.3
0430 43 63.0 66.7 133.4 38.5 33.0 90.5 120.7 14.3
0450 45 63.5 66.7 133.4 38.5 33.0 90.5 120.7 14.3
0480 48 66.7 76.2 139.7 38.5 33.0 98.4 127.0 14.3
0500 50 69.8 76.2 139.7 38.5 33.0 98.4 127.0 14.3
0530 53 73.0 84.1 146.0 38.5 33.0 111.1 130.2 17.5
0550 55 73.0 84.1 146.0 38.5 33.0 111.1 130.2 17.5
0580 58 79.4 90.5 152.4 38.5 33.0 117.5 136.5 17.5
0600 60 79.4 90.5 152.4 38.5 33.0 117.5 136.5 17.5
0630 63 82.6 98.4 158.8 39.0 36.0 123.8 142.9 17.5
0650 65 88.9 98.4 158.8 39.0 36.0 123.8 142.9 17.5
0700 70 95.0 98.4 158.8 39.0 36.0 123.8 142.9 17.5
0750 75 101.6 114.3 206 46 42.5 145 167 20.6
0800 80 108.0 120.6 206 46 42.5 151 167 20.6
0850 85 111.0 123.8 206 46 42.5 154 167 20.6
0900 90 117.5 130.0 216 46 42.5 160 177 20.6
0950 95 120.7 133.4 246 46 42.5 164 207 20.6
1000 100 127.0 140.0 246 46 42.5 171 207 20.6
1050 105 133.4 150 246 62 44 181 223 20.6
1100 110 139.7 155 246 62 44 188 223 20.6
1150 115 139.7 155 246 62 44 188 223 20.6
1200 120 146.1 162 266 62 44 194 223 20.6
1250 125 160.0 176 266 62 44 210 253 20.6
1300 130 160.0 176 266 62 44 210 253 20.6
1350 135 174.0 190 296 62 44 226 275 23.8
1400 140 174.0 190 296 62 44 226 275 23.8


Typical Arrangement/Dimensional Data


Contact John Crane if enlarged bore versions are required.


45˚


M


1/4 NPT


N


See Installation Instructions for piping arrangements.


D4
bore


D26
gland


D1
+0.00/


-0.05mm
shaft


32Ra 


L91 min. box depth L90 to nearest obstruction


Type 4610
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Typical Arrangement/Dimensional Data


D4
bore


L91 min. box depth L90 to nearest obstruction


D26
gland


D1
+0.00/


-0.05mm
shaft


32Ra 


Contact John Crane if enlarged bore versions are required.


M


N


3/8 NPT


See Installation Instructions for piping arrangements.


Type 4620P


Type 4620P Dimensional Data (inches)
D1 D4


Shaft       Box Bore D26 L90 L91 N M
Size Min. Max. Min. Min. Max.


*1.000 1.625 1.889 4.000 2.000 1.635 2.80 3.25 0.525
1.125 1.750 2.015 4.125 2.125 1.603 2.93 3.38 0.525
1.250 1.875 2.294 4.250 2.125 1.603 3.21 3.50 0.525
1.375 2.000 2.421 4.375 2.125 1.603 3.34 3.63 0.525
1.500 2.250 2.680 4.875 2.187 1.680 3.60 4.13 0.525
1.625 2.375 2.812 5.000 2.187 1.680 3.77 4.25 0.562
1.750 2.500 2.918 5.250 2.187 1.680 3.87 4.50 0.562
1.875 2.625 2.918 5.250 2.187 1.680 3.87 4.50 0.562
2.000 2.750 3.015 5.500 2.375 1.711 4.00 4.75 0.562
2.125 2.875 3.360 5.859 2.375 1.711 4.47 4.91 0.687
2.250 3.000 3.485 6.500 2.475 1.711 4.57 5.55 0.687
2.375 3.125 3.610 6.500 2.528 1.711 4.72 5.55 0.687
2.500 3.375 3.891 6.750 2.625 1.703 5.00 5.80 0.687
2.625 3.687 4.062 6.750 2.562 1.727 5.17 5.80 0.687
2.750 3.687 4.062 6.750 2.562 1.727 5.17 5.80 0.687


Type 4620P Dimensional Data (metric)
D1 D4


Shaft Box Bore D26 L90 L91 N M
Size Min. Max. Min. Min. Max.


*24 41.0 48.0 101.6 50.8 41.5 71 83 13.3
*25 41.0 48.0 101.6 50.8 41.5 71 83 13.3
28 44.0 51.2 104.8 54.0 40.7 74 86 13.3
30 46.0 58.3 108.0 54.0 40.7 82 89 13.3
32 47.6 58.3 108.0 54.0 40.7 82 89 13.3
33 50.8 61.5 111.1 54.0 40.7 85 92 13.3
35 50.8 61.5 111.1 54.0 40.7 85 92 13.3
38 57.2 68.1 123.8 55.5 42.7 91 105 13.3
40 60.0 71.4 127.0 55.5 42.7 96 108 14.3
43 63.5 74.1 133.4 55.5 42.7 98 114 14.3
45 63.5 74.1 133.4 55.5 42.7 98 114 14.3
48 66.7 74.1 133.4 55.5 42.7 98 114 14.3
50 69.9 76.6 139.7 60.3 43.5 102 121 14.3
53 73.0 85.3 148.8 60.3 43.5 114 125 17.5
55 73.0 85.3 148.8 60.3 43.5 114 125 17.5
58 79.4 91.7 165.1 64.2 43.5 120 141 17.5
60 79.4 91.7 165.1 64.2 43.5 120 141 17.5
63 85.7 98.8 171.5 66.7 43.3 127 147 17.5
65 85.7 98.8 171.5 66.7 43.3 127 147 17.5
70 93.6 103.2 171.5 65.1 43.9 131 147 17.5


*Utilises external holding clips


*Utilises external holding clips







For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling
products made from PTFE. Old and new PTFE products must not be incinerated.
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5600 Series 


THE SEAL FAMILY THAT CHANGES TO FIT YOUR ENVIRONMENT:


■ O-ring


■ Elastomer Bellows


■ Metal Bellows
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5600 Series 


MANY APPLICATIONS.  ONE SEAL FAMILY.


Designed for the chemical, petrochemical, 


petroleum and pharmaceutical industries, the


Universal Cartridge can accommodate a full 


range of fluids, including:


■ water ■ caustics


■ hydrocarbons ■ acids


Type 5610/5610Q Single and Type 5620/5620PR Dual O-ring Seals  
Type 5615/5615Q Single and Type 5625/5625PR Dual Metal Bellows Seals


Temperatures -29°C to 205°C / -20°F to 400°F 
Pressures Up to 21 bar g / 300 psig 
Speeds Up to 25 m/s / 5000 fpm 


Type 5611/5611Q Single Elastomer Bellows Seal


Temperatures -29°C to 205°C / -20°F to 400°F  
Pressures Up to 27 bar g / 400 psig 
Speeds Up to 25 m/s / 5000 fpm 


Operating Parameters*


* Contact John Crane Engineering for applications over ratings.


The f i rs t  t ru ly  universa l  car t r idge 


has bui l t - in  modular i ty,  which a l lows 


customizat ion for  spec i f ic  appl icat ions.


O-ring 
Seal Head


Elastomer Bellows
Seal Head


Metal Bellows
Seal Head


Changing the seal head
transforms an O-ring seal
into a metal bellows seal or
into an elastomer bellows
seal with a sleeve change.







THE UNIVERSAL CARTRIDGE MODULAR CONCEPT


The three basic seal configurations can be offered in a variety of arrangements to suit 


specific applications.


■ All configurations share a common


gland plate, mating ring, collar and


spacers.


■ All single seals can be supplied 


with a quench gland.


■ Pumping rings are available to assist barrier fluid circulation 


on dual applications.


The seal heads and mating rings are also completely reversible.


With this capability, the seal can operate with either the seal


head rotating to take advantage of self-cleaning rotational


action, or the mating ring rotating, so maximum seal face


tracking and cooling is achieved.


ENGINEERED TO BE THE PERFORMANCE LEADER


The modularity of these seals does not limit their capabilities. In fact, the seal family introduces 


a number of high-end design features that make the Universal Cartridge the most powerful 


seal of its kind. 


Using John Crane’s proprietary computer analysis programs, CSTEDYSM and CTRANSSM, 


coupled with extensive product testing, we subjected and verified Universal Cartridge designs 


and materials to an array of varying pressures, temperatures and fluids. 


Seal Configuration Single Arrangement Dual Arrangement
(Double or Tandem)


O-ring
Rotating Seat ■ ■


Rotating Head ■ ■


Elastomer Bellows
Rotating Head ■


Metal Bellows
Rotating Seat ■ ■


Rotating Head ■ ■
The O-ring and metal
bellows designs are
available in dual
arrangements.
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Temperature Distribution
Profile of Type 5615 Metal
Bellows Seal Faces.


The unique 5600 Series delivers enhanced performance benefits:


■ Advanced metal bellows front adapter and insert designs provide superior face 


flatness control through full temperature/pressure transients.


■ Computer optimized seal face width and balance provide maximum 


tracking stability with minimum heat generation.


■ Mating ring design accommodates severe O-ring expansion experienced 


in high temperature or corrosive environments.


■ Set screwless John Crane flat drive mechanism provides superior torque


transmission and drive reliability while eliminating sleeve distortion, stripped


set screws and axial misalignment during assembly.


■ Inherent reverse pressure balance capabilities assure process containment in the


event of a pressure reversal.


■ The Universal Cartridge externally pressurized outboard seal arrangement


improves cooling efficiency, allows venting of entrapped air and avoids high


tensile stress levels associated with internal pressurization.


THE ONE SEAL FAMILY FOR GLOBAL APPLICATIONS


The capability of the Universal Cartridge to fit both ANSI and DIN pumps is a result of 


John Crane’s extensive analysis of common pump models and feasibility studies. With a


slightly different rotation of the gland plate, the Universal Cartridge is like no other in that


direct ANSI/DIN interchangeability is achievable. Universal Cartridge is the first seal


family with global application.







THE SEAL THAT CHANGES TO FIT YOUR ENVIRONMENT 
WILL CHANGE THE WAY YOU DO BUSINESS


Modular Family Concept


The modular family concept of John Crane’s Universal Cartridge


will change your approach to sealing. Since the 5600 Series’ 


components are interchangeable, you can apply one seal family


throughout your plant. This gives you the flexibility to cover more


applications with less inventory, which means your maintenance


is simplified, downtime is reduced, plant operating efficiency is


increased, and costs are lowered.


Application-Tailored Arrangements


The Universal Cartridge’s unique design delivers the superior operational capabilities of


a John Crane seal, tailored precisely to fit your application. Whether your conditions


require an O-ring, metal bellows or elastomer bellows seal, the Universal Cartridge is


built from the ground up to meet your specifications. The seal is available 


in single or dual arrangements, with the option of rotating or 


stationary seal heads.


Engineering Leadership


With John Crane’s engineering leadership, the Universal Cartridge


achieves another notable benefit. It represents the first global


cartridge seal designed specifically to fit both ANSI B73.1M and


DIN 24960 pumps. 


Standardizing with the Universal Cartridge family for the multiple applications 


in your plant will 


■ simplify installation and maintenance,


■ standardize piping,


■ increase seal reliability,


■ reduce the possibility of misapplication,


■ cut inventory requirements, 


■ streamline plant operations, and


■ simplify upgrades.


This means ultimate efficiency with minimal 


costs—the most productive way to do business.


short page cut
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UNIVERSAL CARTRIDGE PROTECTS 
THE ENVIRONMENT AROUND THE WORLD


John Crane Stocking Centers


Available Locally


The Universal Cartridge is available through your local John Crane 


sales/service engineer to meet your specific requirements. Interchangeability 


of parts allows us to keep a full inventory throughout our extensive worldwide 


network. Contact your nearest John Crane stocking center for timely delivery 


of the Universal Cartridge—the world’s first truly universal seal that changes 


to fit your environment. 


North America
Morton Grove, Illinois USA 
Phone: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


ISO 9001 Certifiedwww.johncrane.com


Latin America
Morton Grove, Illinois USA 
Phone: 1-847-967-2400
Fax: 1-847-967-3700


Europe, Middle East, Africa
Slough, UK 
Phone: 44-1753-224000
Fax: 44-1753-224224
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Asia Pacific
Singapore 
Phone: 65-222-9161
Fax: 65-223-5035








Product Description
The T 8600 High Duty Seal range, available in single and
dual arrangements, is designed for the highest
pressures and speeds.


■ Ideally suited for offshore, pipeline and injection duties


■ Stationary, multi-spring design ensures optimum operation
across the speed range


■ Complies with API 610 and can be supplied to other
international standards such as NACE MR-01-075.


Performance Capabilities
Temperature: -40°C to 300°C


Pressure: Vacuum to 200 bar G


Speed: Up to 50 m/s


Design Features
■ Available in Single, Double, Tandem, Dry Tandem and


Pressurised Tandem seal designs


■ Advanced composite face materials


■ FEA optimised seal faces, with LaserFace Technology as
standard on Double pressurised seals


■ Unique carbon-fibre reinforcement option (ACR) for high
reverse pressure capability


■ Hang-up resistant polymer secondary seals


■ ESR seal face support, used to achieve stable face
presentation
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A – LaserFace 
Mating Ring


B – Armoured
Composite Ring
(ACR)


C – Carrier
D – Elastomeric


Support Ring 
(ESR)


E – Polymer 
Secondary Seal


F – Spring
G – Cranite 


Primary Ring
H – Thrust Ring
I – Pumping Scroll
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TYPE 8600
High Performance Seal


T8600 Double Seal (Style 22)
Core components shown







TYPE 8600
High Performance Seal


8610 - Single Seal - Dimensional Data


Styles 01, 03


Size D1 D2 D3 L1 L3 min
Code mm mm mm mm mm


0412 41.2 81.0 75.0 73.8 35
0444 44.4 84.0 78.0 73.8 35
0476 47.6 87.5 81.0 73.8 35
0508 50.8 90.5 84.6 73.8 35
0539 53.9 93.5 88.0 79.3 35
0571 57.1 97.0 91.0 79.3 35
0603 60.3 100.0 94.6 79.3 35
0635 63.5 103.0 97.6 79.3 35
0666 66.6 106.5 100.6 79.3 35
0698 69.8 115.5 109.0 85.8 35
0762 76.2 122.0 115.6 85.8 35
0825 82.5 128.5 122.0 85.8 35
0889 88.9 135.0 128.0 85.8 35
0952 95.2 141.0 136.0 90.3 45
1016 101.6 147.5 142.6 90.3 45
1079 107.9 154.0 148.6 90.3 45
1143 114.3 160.0 155.0 90.3 45
1206 120.6 178.0 172.0 102.8 45
1270 127.0 184.0 178.6 102.8 45
1333 133.3 190.5 185.0 102.8 45
1397 139.7 197.0 191.6 102.8 45
1460 146.0 203.5 197.6 102.8 45
1524 152.4 209.5 204.0 102.8 45
1587 158.7 216.0 210.6 102.8 45
1619 161.9 226.0 223.6 117.8 55
1682 168.2 232.5 230.0 117.8 55
1746 174.6 239.0 236.6 117.8 55
1809 180.9 245.0 242.6 117.8 55
1873 187.3 251.5 249.0 117.8 55
1936 193.6 258.0 255.6 117.8 55
2000 200.0 264.5 262.0 117.8 55
2063 206.3 270.5 268.0 117.8 55


Styles 02, 04, 05


Size D1 D2 D3 L1 L3 min
Code mm mm mm mm mm


0412 41.2 81.0 75.0 57.8 35
0444 44.4 84.0 78.0 57.8 35
0476 47.6 87.5 81.0 57.8 35
0508 50.8 90.5 84.6 57.8 35
0539 53.9 93.5 88.0 63.3 35
0571 57.1 97.0 91.0 63.3 35
0603 60.3 100.0 94.6 63.3 35
0635 63.5 103.0 97.6 63.3 35
0666 66.6 106.5 100.6 63.3 35
0698 69.8 115.5 109.0 68.8 35
0762 76.2 122.0 115.6 68.8 35
0825 82.5 128.5 122.0 68.8 35
0889 88.9 135.0 128.0 68.8 35
0952 95.2 141.0 136.0 73.3 45
1016 101.6 147.5 142.6 73.3 45
1079 107.9 154.0 148.6 73.3 45
1143 114.3 160.0 155.0 73.3 45
1206 120.6 178.0 172.0 84.8 45
1270 127.0 184.0 178.6 84.8 45
1333 133.3 190.5 185.0 84.8 45
1397 139.7 197.0 191.6 84.8 45
1460 146.0 203.5 197.6 84.8 45
1524 152.4 209.5 204.0 84.8 45
1587 158.7 216.0 210.6 84.8 45
1619 161.9 226.0 223.6 97.8 55
1682 168.2 232.5 230.0 97.8 55
1746 174.6 239.0 236.6 97.8 55
1809 180.9 245.0 242.6 97.8 55
1873 187.3 251.5 249.0 97.8 55
1936 193.6 258.0 255.6 97.8 55
2000 200.0 264.5 262.0 97.8 55
2063 206.3 270.5 268.0 97.8 55


Ø
D1


Ø
D2


L1 L3*


Ø
D3


* L3 is typical length required for gland, bush and drive collar


Ø
D1


Ø
D2


Ø
D3


L1 L3*


See page 4 for style definition







TYPE 8600
High Performance Seal


8620 - Double Seal - Dimensional Data


Styles 11, 21


Size D1 D2 D4 L1 L3 min
Code mm mm mm mm mm


0412 41.2 81.0 94.2 134.6 35
0444 44.4 84.0 97.3 134.6 35
0476 47.6 87.5 100.5 134.6 35
0508 50.8 90.5 103.7 134.6 35
0539 53.9 93.5 107.4 146.6 35
0571 57.1 97.0 110.5 146.6 35
0603 60.3 100.0 113.7 146.6 35
0635 63.5 103.0 116.9 146.6 35
0666 66.6 106.5 120.1 146.6 35
0698 69.8 115.5 129.4 159.6 35
0762 76.2 122.0 135.8 159.6 35
0825 82.5 128.5 142.1 159.6 35
0889 88.9 135.0 148.5 159.6 35
0952 95.2 141.0 154.8 168.6 45
1016 101.6 147.5 161.2 168.6 45
1079 107.9 154.0 167.5 168.6 45
1143 114.3 160.0 173.9 168.6 45
1206 120.6 178.0 193.4 191.6 45
1270 127.0 184.0 199.9 191.6 45
1333 133.3 190.5 206.4 191.6 45
1397 139.7 197.0 212.9 191.6 45
1460 146.0 203.5 218.9 191.6 45
1524 152.4 209.5 225.4 191.6 45
1587 158.7 216.0 231.9 191.6 45
1619 161.9 226.0 244.4 217.6 55
1682 168.2 232.5 250.9 217.6 55
1746 174.6 239.0 257.4 217.6 55
1809 180.9 245.0 263.4 217.6 55
1873 187.3 251.5 269.9 217.6 55
1936 193.6 258.0 276.4 217.6 55
2000 200.0 264.5 282.9 217.6 55
2063 206.3 270.5 288.9 217.6 55


Styles 12, 15, 22


Size D1 D2 D4 L1 L3 min
Code mm mm mm mm mm


0412 41.2 81.0 94.2 118.6 35
0444 44.4 84.0 97.3 118.6 35
0476 47.6 87.5 100.5 118.6 35
0508 50.8 90.5 103.7 118.6 35
0539 53.9 93.5 107.4 130.6 35
0571 57.1 97.0 110.5 130.6 35
0603 60.3 100.0 113.7 130.6 35
0635 63.5 103.0 116.9 130.6 35
0666 66.6 106.5 120.1 130.6 35
0698 69.8 115.5 129.4 142.6 35
0762 76.2 122.0 135.8 142.6 35
0825 82.5 128.5 142.1 142.6 35
0889 88.9 135.0 148.5 142.6 35
0952 95.2 141.0 154.8 151.6 45
1016 101.6 147.5 161.2 151.6 45
1079 107.9 154.0 167.5 151.6 45
1143 114.3 160.0 173.9 151.6 45
1206 120.6 178.0 193.4 173.6 45
1270 127.0 184.0 199.9 173.6 45
1333 133.3 190.5 206.4 173.6 45
1397 139.7 197.0 212.9 173.6 45
1460 146.0 203.5 218.9 173.6 45
1524 152.4 209.5 225.4 173.6 45
1587 158.7 216.0 231.9 173.6 45
1619 161.9 226.0 244.4 197.6 55
1682 168.2 232.5 250.9 197.6 55
1746 174.6 239.0 257.4 197.6 55
1809 180.9 245.0 263.4 197.6 55
1873 187.3 251.5 269.9 197.6 55
1936 193.6 258.0 276.4 197.6 55
2000 200.0 264.5 282.9 197.6 55
2063 206.3 270.5 288.9 197.6 55


Ø
D1


Ø
D2


Ø
D4


L1 L3*


PRODUCT
SIDE


ATMOSPHERIC
SIDE


Ø
D1


Ø
D2


Ø
D4


L1
PRODUCT


SIDE


L3*
ATMOSPHERIC


SIDE


†Note 1:- Size code refers to maximum sleeve OD - column ‘D1’
Sleeves to fit metric and imperial shafts.







Basic Pressure Rating


TYPE 8600
High Performance Seal


Dynamic Pressure limits of T8600 Seals on Hydrocarbons - Metric Units


Multiplier Factors


Temperature Limits
Seal Rings Secondary Seals / Static Seals
Cranite vs. SiC\WC: 300°C Fluorocarbon 200°C (hydrocarbons), 135°C (water)
Carbon vs. SiC: 250°C Polymer Seal 300°C


Selection Considerations Multiplier Factors
Speed Up to 3600 RPM x 1.00


Above 3600 RPM (to a maximum of 50 m/s) x 3600 / Speed (RPM)
Above 50 m/s Consult John Crane


Sealed Fluid Lubricity Petrol / Gasoline, Kerosene or better x 1.00
Flashing Hydrocarbons (sg < 0.65), water x 0.60, x 0.75 (water)


Sealed Fluid Temperature Up to 80°C / 175°F x 1.00
From 80 to 120°C / 175 to 250°F x 0.90
From 120 to 180°C / 250 to 355°F x 0.80
Above 180°C / 355°F x 0.65


Styles – The T8600 Series is a modular
range allowing different combinations 
of inboard and outboard configurations
and materials. Each Style is represented
by a two digit code: The first designates
the inboard configuration, the second -
the outboard.
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Styles: 01; 11; 21


Styles: 03; 12; 22


Styles: 05; 15


Styles: 02


Styles: 04


PRESSURES OUTSIDE ENVELOPE
CONSULT JOHN CRANE


Inboard
0* - Single Seal (see outboard)
1* - Cranite vs. SiC, Carrier Design,


LaserFace
2* - Carbon Fibre Reinforced Cranite


vs SiC / WC, LaserFace


Outboard
*1 - Cranite vs. SiC, Carrier Design,


LaserFace
*2 - Cranite vs. SiC, Thrust Ring


Design, LaserFace
*3 - Cranite vs. SiC, Carrier Design
*4 - Cranite vs. SiC,


Thrust Ring Design
*5 - Carbon vs. SiC,


Thrust Ring Design


The Basic Pressure Rating is for a standard seal, as shown in the typical arrangement, when installed according to the criteria given in this
data sheet and generally accepted industrial practices.


The Basic Pressure Rating assumes stable operation at 3600 rpm in a clean, cool, lubrication, non-volatile liquid with an adequate flush
rate, When used with the multiplier factors, the Basic Pressure Rating can be adjusted to provide a conservative estimate of the dynamic
pressure rating. For process services outside this range or a more accurate assessment of the dynamic pressure rating, contact John Crane
for more information.


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.


©2005 John Crane   Print 01/05            www.johncrane.com ISO 9001, ISO 14001, ISO/TS 16949 Certified. Details available on request. S-8600/Eng


Europe
Slough, UK


Tel: 44-1753-224000
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North America
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1-800-SEALING
Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East, Africa, Asia
Dubai, United Arab Emirates
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5600 Series 


THE SEAL FAMILY THAT CHANGES TO FIT YOUR ENVIRONMENT:


■ O-ring


■ Elastomer Bellows


■ Metal Bellows


John Crane Mechanical Seals
Engineered Sealing Systems 







5600 Series 


MANY APPLICATIONS.  ONE SEAL FAMILY.


Designed for the chemical, petrochemical, 


petroleum and pharmaceutical industries, the


Universal Cartridge can accommodate a full 


range of fluids, including:


■ water ■ caustics


■ hydrocarbons ■ acids


Type 5610/5610Q Single and Type 5620/5620PR Dual O-ring Seals  
Type 5615/5615Q Single and Type 5625/5625PR Dual Metal Bellows Seals


Temperatures -29°C to 205°C / -20°F to 400°F 
Pressures Up to 21 bar g / 300 psig 
Speeds Up to 25 m/s / 5000 fpm 


Type 5611/5611Q Single Elastomer Bellows Seal


Temperatures -29°C to 205°C / -20°F to 400°F  
Pressures Up to 27 bar g / 400 psig 
Speeds Up to 25 m/s / 5000 fpm 


Operating Parameters*


* Contact John Crane Engineering for applications over ratings.


The f i rs t  t ru ly  universa l  car t r idge 


has bui l t - in  modular i ty,  which a l lows 


customizat ion for  spec i f ic  appl icat ions.


O-ring 
Seal Head


Elastomer Bellows
Seal Head


Metal Bellows
Seal Head


Changing the seal head
transforms an O-ring seal
into a metal bellows seal or
into an elastomer bellows
seal with a sleeve change.







THE UNIVERSAL CARTRIDGE MODULAR CONCEPT


The three basic seal configurations can be offered in a variety of arrangements to suit 


specific applications.


■ All configurations share a common


gland plate, mating ring, collar and


spacers.


■ All single seals can be supplied 


with a quench gland.


■ Pumping rings are available to assist barrier fluid circulation 


on dual applications.


The seal heads and mating rings are also completely reversible.


With this capability, the seal can operate with either the seal


head rotating to take advantage of self-cleaning rotational


action, or the mating ring rotating, so maximum seal face


tracking and cooling is achieved.


ENGINEERED TO BE THE PERFORMANCE LEADER


The modularity of these seals does not limit their capabilities. In fact, the seal family introduces 


a number of high-end design features that make the Universal Cartridge the most powerful 


seal of its kind. 


Using John Crane’s proprietary computer analysis programs, CSTEDYSM and CTRANSSM, 


coupled with extensive product testing, we subjected and verified Universal Cartridge designs 


and materials to an array of varying pressures, temperatures and fluids. 


Seal Configuration Single Arrangement Dual Arrangement
(Double or Tandem)


O-ring
Rotating Seat ■ ■


Rotating Head ■ ■


Elastomer Bellows
Rotating Head ■


Metal Bellows
Rotating Seat ■ ■


Rotating Head ■ ■
The O-ring and metal
bellows designs are
available in dual
arrangements.
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Temperature Distribution
Profile of Type 5615 Metal
Bellows Seal Faces.


The unique 5600 Series delivers enhanced performance benefits:


■ Advanced metal bellows front adapter and insert designs provide superior face 


flatness control through full temperature/pressure transients.


■ Computer optimized seal face width and balance provide maximum 


tracking stability with minimum heat generation.


■ Mating ring design accommodates severe O-ring expansion experienced 


in high temperature or corrosive environments.


■ Set screwless John Crane flat drive mechanism provides superior torque


transmission and drive reliability while eliminating sleeve distortion, stripped


set screws and axial misalignment during assembly.


■ Inherent reverse pressure balance capabilities assure process containment in the


event of a pressure reversal.


■ The Universal Cartridge externally pressurized outboard seal arrangement


improves cooling efficiency, allows venting of entrapped air and avoids high


tensile stress levels associated with internal pressurization.


THE ONE SEAL FAMILY FOR GLOBAL APPLICATIONS


The capability of the Universal Cartridge to fit both ANSI and DIN pumps is a result of 


John Crane’s extensive analysis of common pump models and feasibility studies. With a


slightly different rotation of the gland plate, the Universal Cartridge is like no other in that


direct ANSI/DIN interchangeability is achievable. Universal Cartridge is the first seal


family with global application.







THE SEAL THAT CHANGES TO FIT YOUR ENVIRONMENT 
WILL CHANGE THE WAY YOU DO BUSINESS


Modular Family Concept


The modular family concept of John Crane’s Universal Cartridge


will change your approach to sealing. Since the 5600 Series’ 


components are interchangeable, you can apply one seal family


throughout your plant. This gives you the flexibility to cover more


applications with less inventory, which means your maintenance


is simplified, downtime is reduced, plant operating efficiency is


increased, and costs are lowered.


Application-Tailored Arrangements


The Universal Cartridge’s unique design delivers the superior operational capabilities of


a John Crane seal, tailored precisely to fit your application. Whether your conditions


require an O-ring, metal bellows or elastomer bellows seal, the Universal Cartridge is


built from the ground up to meet your specifications. The seal is available 


in single or dual arrangements, with the option of rotating or 


stationary seal heads.


Engineering Leadership


With John Crane’s engineering leadership, the Universal Cartridge


achieves another notable benefit. It represents the first global


cartridge seal designed specifically to fit both ANSI B73.1M and


DIN 24960 pumps. 


Standardizing with the Universal Cartridge family for the multiple applications 


in your plant will 


■ simplify installation and maintenance,


■ standardize piping,


■ increase seal reliability,


■ reduce the possibility of misapplication,


■ cut inventory requirements, 


■ streamline plant operations, and


■ simplify upgrades.


This means ultimate efficiency with minimal 


costs—the most productive way to do business.
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UNIVERSAL CARTRIDGE PROTECTS 
THE ENVIRONMENT AROUND THE WORLD


John Crane Stocking Centers


Available Locally


The Universal Cartridge is available through your local John Crane 


sales/service engineer to meet your specific requirements. Interchangeability 


of parts allows us to keep a full inventory throughout our extensive worldwide 


network. Contact your nearest John Crane stocking center for timely delivery 


of the Universal Cartridge—the world’s first truly universal seal that changes 


to fit your environment. 


North America
Morton Grove, Illinois USA 
Phone: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


ISO 9001 Certifiedwww.johncrane.com


Latin America
Morton Grove, Illinois USA 
Phone: 1-847-967-2400
Fax: 1-847-967-3700


Europe, Middle East, Africa
Slough, UK 
Phone: 44-1753-224000
Fax: 44-1753-224224
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Singapore 
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Vessel and Agitator Mechanical Seals 


CK728/738 Seal Family







One mechanical seal family to suit all vessel and agitator
applications in the following industries:


On-going development has resulted in a family of seals
available in wet lubricated, gas lubricated, contacting or non-
contacting models. Modulisation ensures maximum component
flexibility from this versatile family, whilst the flange design
ensures a standardised fit on all DIN flanged vessels and also allows
for modification on non-standard equipment.


CK728/738W is a liquid lubricated design used in a traditional wet seal arrangement, with a
process compatible liquid between the seals to lubricate and remove generated heat.


CK728/738D is a gas lubricated fully contacting design that uses a specially developed carbon
allowing operation on a dry nitrogen sealant without a humidifier, which is often not process compatible.


CK728/738GD is a gas lubricated non-contacting inboard, contacting outboard design running 
on a dry nitrogen sealant. A non-contacting inboard seal ensures high levels of product purity, low
heat generation and reduced power consumption. A dry contacting outboard seal as used in  
CK728/738D reduces sealant gas consumption by up to 50%.


Where an ultra clean process environment exists, non-contacting outboard seal faces are an option.


Typical top entry vessel and agitator applications include:


The Only Choice for
Vessel and Agitator
Mechanical Seals


• Chemical 
• Pharmaceutical
• Oil and Gas
• Water and Wastewater


• Utilities
• Food and Beverage
• Power Generation
• Mining


Vessel and Agitator Mechanical Seals


• Homogenisation
• Gas Introduction
• Gas Dispersion


• Dispersing
• Flue Gas Desulphurisation


• Suspending
• Heat Transfer


CK728/738 Seal Family







Modular Seal Design Ensures Process Compatibility
CK728/738W – liquid lubricated
CK728/738D – dry gas lubricated without humidification
CK728/738GD – unique gas/dry face combination


All CK728/738 vessel seals are cartridge design for trouble free operation


CK728 for Steel Vessels & CK738 for Glass Lined Vessels


Unique Shaft 
Sleeve


• Allows for shaft movement 
without upsetting the seal setting


• Secondary sealing device positioned for
vacuum applications


• Divided sleeve can be made from exotic materials
to ensure product compatibility (CK738)


Thrust Bearing
• Ensures control of the seal


Pressurised
By Sealant


Reverse
Pressurised


Gas Lubricated Inboard Seal Faces
• Uni-directional or bi-directional designs


• Calibrated for minimum buffer 
gas consumption


• T-bar drive for robust 
face location


• Diamond coating when 
2 hard faces employed


Optimised Outboard Seal Faces
• Balanced for optimum performance
• Unique material for enhanced dry


running performance
• Dry running material conforms 


to FDA
• T-bar drive for robust 


face location


PRP Ring
• Virgin PTFE is FDA compatible
• Unique reverse pressure design
• Wide chemical compatibility
• Interchangeable with O-ring if


required







• Leakage Control
• Flushing Connection


For use on wet designs where leakage
to product is intolerable.


For use when the seal chamber temperature
needs to be isolated from that of the process.


• Cooling Flange
• Heating Flange


Ancillary Equipment
All seals shown in this leaflet can be offered with the following ancillaries, individually or in combination
upon request.


Sealant System Options to Suit All Seal Designs


Speed 0 to 500 min-1


Vessel Pressure Vacuum to 16 bar


Seal Pressure Max. 18 bar


Temperature -40 oC to + 200 oC


(-20 oC with special materials)


Performance Capabilities


Gas Sealant System


OPTION


DGD
DOUBLE SEAL


G 1/2"G 1/2"


PC PI FG


Piping and
Instrumentation


Wet Seal System







Type CK728/738 Performance Limits


Material Chart
Item Standard EN code Options EN code


Face (Wet) Resin impregnated carbon (171) B SiC (277) Q1
(Dry & Gas) Resin impregnated carbon (646) B3


Seat SiC (277) Q1 DIA-SiC (Gas Only) (648) Q6


Secondary Seals
Type CK728 medium side Fluorocarbon (134) V PTFE (138) T


Type CK738 medium side PTFE (138) T


Type CK728/738 Fluorocarbon (134) V high-temperature perfluoro elastomer (230) K
Atmospheric side perfluoro elastomer (394) K1


EPT (FDA approved) (235) E
perfluoro elastomer (FDA approved) (199) K4
(Chemraz SD-505)


Metal Parts Stainless steel (316SS) (001) G
Type CK728/738 DIN 1.4571


In contact with the medium Any ‘special’ material which is required for service
Type CK728 only conditions involved (Hastelloy C4, C276, 2000,


Monel, Titanium etc.)


Springs Stainless steel (316SS) (001) G
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(up to 200 hours) the leakage
rate can be higher. Under transient
conditions leakage may rise for a
short time until the interface has
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CK728 D (Air)
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CK728 W (Water)
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Pressure and Velocity Limits


Maximum temperature
limit = 200˚C


CK738 = CK728







Type CK728/738 – Technical Data


d0
30˚


d4 d9


d7 h6


d3 h6


k
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1
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k2
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d1


Shaft size Bolting Connections


d3 d0 d1 k No. Size d2 d4 d7 H h1 h3 a BSP C M M1


40 91 175 145 4 M16 18 110 38 232 48 34 106 G 3/8 G 1/8 M16 M12


50 107 240 210 8 M16 18 176 48 260 25 51 136 G 3/8 G 1/8 M16 M12


60 120 240 210 8 M16 18 176 58 270 25 55 152 G 3/8 G 1/8 M16 M12


80 149 275 240 8 M20 22 204 78 292 30 61 175 G 1/2 G 1/8 M20 M16


100 174 305 270 8 M20 22 234 98 300 30 60 208 G 1/2 G 1/8 M20 M16


125 199 330 295 8 M20 22 260 120 330 68 53 245 G 1/2 G 1/8 M20 M20


140 218 395 350 12 M20 22 313 135 350 30 60 270 G 1/2 G 1/8 M20 M20


160 237 395 350 12 M20 22 313 150 370 30 60 295 G 1/2 G 1/8 M20 M20


180 263 445 400 12 M20 22 364 170 390 32 60 310 G 1/2 G 1/8 M20 M24


200 288 445 400 12 M20 22 364 190 410 32 60 345 G 1/2 G 1/8 M20 M24


220 326 505 460 16 M20 22 422 210 430 32 60 372 G 1/2 G 1/8 M20 M24


Connections to DIN 28 138 Parts 1&3


Type CK728 Dimensional Data (mm)


Shaft size Bolting Connections


d3 d1 k1 No. Size d2 k2 No. Size d5 d4 d7 d8 d9 h h1 h3 a BSP C M M1


40 175 145 4 M16 18 - - - - 110 38 102 - 243 60 47 105 G 3/8 G 1/8 M16 M12


50 240 210 8 M16 18 - - - - 176 48 138 - 253 25 51 120 G 3/8 G 1/8 M16 M12


60 275 240 8 M20 22 - - - - 204 58 188 - 263 25 55 130 G 3/8 G 1/8 M20 M12


80 305 270 8 M20 22 - - - - 234 78 212 - 285 30 61 170 G 1/2 G 1/8 M20 M16


100 395 350 12 M20 22 - - - - 313 98 268 - 299 30 60 190 G 1/2 G 1/8 M20 M16


125 505 460 4 M20 22 350 12 M20 22 422 120 320 306 330 30 56 215 G 1/2 G 1/8 M20 M20


140 505 460 4 M20 22 350 12 M20 22 422 135 320 306 350 30 60 240 G 1/2 G 1/8 M20 M20


160 505 460 4 M20 22 350 12 M20 22 422 150 320 306 370 30 60 270 G 1/2 G 1/8 M20 M20


161* 565 515 4 M24 26 400 12 M20 22 474 150 370 356 370 30 60 270 G 1/2 G 1/8 M20 M20


* Shaft & size to DIN 28 138 Part 2&3


Type CK738 Dimensional Data (mm)
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For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice.
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Latin America
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Middle East & Africa
Dubai, United Arab Emirates


Tel: 971-4-3438940
Fax: 971-4-3438970


Asia
Singapore


Tel: 65-6512-5200
Fax: 65-6512-5233








5600 Series 


THE SEAL FAMILY THAT CHANGES TO FIT YOUR ENVIRONMENT:


■ O-ring


■ Elastomer Bellows


■ Metal Bellows


John Crane Mechanical Seals
Engineered Sealing Systems 







5600 Series 


MANY APPLICATIONS.  ONE SEAL FAMILY.


Designed for the chemical, petrochemical, 


petroleum and pharmaceutical industries, the


Universal Cartridge can accommodate a full 


range of fluids, including:


■ water ■ caustics


■ hydrocarbons ■ acids


Type 5610/5610Q Single and Type 5620/5620PR Dual O-ring Seals  
Type 5615/5615Q Single and Type 5625/5625PR Dual Metal Bellows Seals


Temperatures -29°C to 205°C / -20°F to 400°F 
Pressures Up to 21 bar g / 300 psig 
Speeds Up to 25 m/s / 5000 fpm 


Type 5611/5611Q Single Elastomer Bellows Seal


Temperatures -29°C to 205°C / -20°F to 400°F  
Pressures Up to 27 bar g / 400 psig 
Speeds Up to 25 m/s / 5000 fpm 


Operating Parameters*


* Contact John Crane Engineering for applications over ratings.


The f i rs t  t ru ly  universa l  car t r idge 


has bui l t - in  modular i ty,  which a l lows 


customizat ion for  spec i f ic  appl icat ions.


O-ring 
Seal Head


Elastomer Bellows
Seal Head


Metal Bellows
Seal Head


Changing the seal head
transforms an O-ring seal
into a metal bellows seal or
into an elastomer bellows
seal with a sleeve change.







THE UNIVERSAL CARTRIDGE MODULAR CONCEPT


The three basic seal configurations can be offered in a variety of arrangements to suit 


specific applications.


■ All configurations share a common


gland plate, mating ring, collar and


spacers.


■ All single seals can be supplied 


with a quench gland.


■ Pumping rings are available to assist barrier fluid circulation 


on dual applications.


The seal heads and mating rings are also completely reversible.


With this capability, the seal can operate with either the seal


head rotating to take advantage of self-cleaning rotational


action, or the mating ring rotating, so maximum seal face


tracking and cooling is achieved.


ENGINEERED TO BE THE PERFORMANCE LEADER


The modularity of these seals does not limit their capabilities. In fact, the seal family introduces 


a number of high-end design features that make the Universal Cartridge the most powerful 


seal of its kind. 


Using John Crane’s proprietary computer analysis programs, CSTEDYSM and CTRANSSM, 


coupled with extensive product testing, we subjected and verified Universal Cartridge designs 


and materials to an array of varying pressures, temperatures and fluids. 


Seal Configuration Single Arrangement Dual Arrangement
(Double or Tandem)


O-ring
Rotating Seat ■ ■


Rotating Head ■ ■


Elastomer Bellows
Rotating Head ■


Metal Bellows
Rotating Seat ■ ■


Rotating Head ■ ■
The O-ring and metal
bellows designs are
available in dual
arrangements.







199. 206. 213. 220. 227. 234. 241. 248. (°F)


Temperature Distribution
Profile of Type 5615 Metal
Bellows Seal Faces.


The unique 5600 Series delivers enhanced performance benefits:


■ Advanced metal bellows front adapter and insert designs provide superior face 


flatness control through full temperature/pressure transients.


■ Computer optimized seal face width and balance provide maximum 


tracking stability with minimum heat generation.


■ Mating ring design accommodates severe O-ring expansion experienced 


in high temperature or corrosive environments.


■ Set screwless John Crane flat drive mechanism provides superior torque


transmission and drive reliability while eliminating sleeve distortion, stripped


set screws and axial misalignment during assembly.


■ Inherent reverse pressure balance capabilities assure process containment in the


event of a pressure reversal.


■ The Universal Cartridge externally pressurized outboard seal arrangement


improves cooling efficiency, allows venting of entrapped air and avoids high


tensile stress levels associated with internal pressurization.


THE ONE SEAL FAMILY FOR GLOBAL APPLICATIONS


The capability of the Universal Cartridge to fit both ANSI and DIN pumps is a result of 


John Crane’s extensive analysis of common pump models and feasibility studies. With a


slightly different rotation of the gland plate, the Universal Cartridge is like no other in that


direct ANSI/DIN interchangeability is achievable. Universal Cartridge is the first seal


family with global application.







THE SEAL THAT CHANGES TO FIT YOUR ENVIRONMENT 
WILL CHANGE THE WAY YOU DO BUSINESS


Modular Family Concept


The modular family concept of John Crane’s Universal Cartridge


will change your approach to sealing. Since the 5600 Series’ 


components are interchangeable, you can apply one seal family


throughout your plant. This gives you the flexibility to cover more


applications with less inventory, which means your maintenance


is simplified, downtime is reduced, plant operating efficiency is


increased, and costs are lowered.


Application-Tailored Arrangements


The Universal Cartridge’s unique design delivers the superior operational capabilities of


a John Crane seal, tailored precisely to fit your application. Whether your conditions


require an O-ring, metal bellows or elastomer bellows seal, the Universal Cartridge is


built from the ground up to meet your specifications. The seal is available 


in single or dual arrangements, with the option of rotating or 


stationary seal heads.


Engineering Leadership


With John Crane’s engineering leadership, the Universal Cartridge


achieves another notable benefit. It represents the first global


cartridge seal designed specifically to fit both ANSI B73.1M and


DIN 24960 pumps. 


Standardizing with the Universal Cartridge family for the multiple applications 


in your plant will 


■ simplify installation and maintenance,


■ standardize piping,


■ increase seal reliability,


■ reduce the possibility of misapplication,


■ cut inventory requirements, 


■ streamline plant operations, and


■ simplify upgrades.


This means ultimate efficiency with minimal 


costs—the most productive way to do business.


short page cut
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UNIVERSAL CARTRIDGE PROTECTS 
THE ENVIRONMENT AROUND THE WORLD


John Crane Stocking Centers


Available Locally


The Universal Cartridge is available through your local John Crane 


sales/service engineer to meet your specific requirements. Interchangeability 


of parts allows us to keep a full inventory throughout our extensive worldwide 


network. Contact your nearest John Crane stocking center for timely delivery 


of the Universal Cartridge—the world’s first truly universal seal that changes 


to fit your environment. 


North America
Morton Grove, Illinois USA 
Phone: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


ISO 9001 Certifiedwww.johncrane.com


Latin America
Morton Grove, Illinois USA 
Phone: 1-847-967-2400
Fax: 1-847-967-3700


Europe, Middle East, Africa
Slough, UK 
Phone: 44-1753-224000
Fax: 44-1753-224224


John Crane Mechanical Seals
Engineered Sealing Systems 


Bulletin No. B-5600©1998 John Crane     Printed 9/98


Asia Pacific
Singapore 
Phone: 65-222-9161
Fax: 65-223-5035








TURBOMACHINERY


Turbomachinery Solutions
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A global leader in turbomachinery solutions


John Crane is a leading global supplier of engineered sealing technology, with an enviable 


reputation for sealing solutions that provide the end-user with outstanding operational reliability


and significantly reduced cost of ownership. The company offers a comprehensive range of 


mechanical seals, mechanical packings and sealing support systems, complemented by a wide 


variety of power transmission couplings.


• An annual global turnover in excess of £500 Million ($900 Million)


• A global network of 20 main manufacturing sites


• A constantly expanding network in over 50 countries


• Over 6000 employees worldwide, including 1100 sales and service engineers


Yo u r  p a r t n e r  i n  p ro d u c t i v i t y







wnstream


03Turbomachinery Solutions


John Crane has over 40 years of gas seal experience on which to draw, and couples this with a unique


blend of knowledge and service plus a passion for innovation and technical excellence.


In addition, John Crane has an intimate understanding of the sectors in which its clients operate, and


the uses to which its gas sealing solutions are applied. Its products and services are now in


widespread use throughout the oil, gas, chemical, power, pipeline and storage industries. Whether


dealing with re-injection, refrigeration or recycling duties involving hydrogen, propane, methane or


other substances, proven solutions for all applications are available.


John Crane Turbomachinery
Solutions - service, technology
and knowledge that our 
customers rely on


• Registered the first gas seal industry patent using
spiral groove technology in1968


• Completed over 200,000,000 hours of successful 
gas seal operation


• Designed both the world’s largest and highest 
pressure operational gas seals


• Seven service centres dedicated to 
turbomachinery


• Five international technology test centres


• Over 300 turbomachinery sales and service
engineers worldwide







TURBOMMBOM28XP P


T28ATATA2


A product range that is second-to-none


A policy of constant development allows John Crane to consistently


push the boundaries of technology. This approach is combined with


an ever-expanding range of proven products enabling John Crane to


offer customers unrivalled product reliability backed by a wealth of


experience and specialist knowledge.


28XP Dry gas compressor seal 
The 28XP offers all the features and benefits of the 28AT, but 


optimised to provide reliable performance on higher pressure duties.


The 28XP’s increased chemical resistance and ability to operate over 


a wider temperature range has established it as an industry 


benchmark for reliability.


28EXP Dry gas compressor seal
The 28EXP is John Crane’s highly effective solution for sealing gas 


installations that involve extreme pressures. It has been proven in use 


in the most challenging and hostile environments, and delivers rugged


and reliable performance around the world.


28AT Dry gas compressor seal  
Designed to excel in low pressure applications the 28AT is today’s


most widely used non-contacting, dry running gas seal. Its design


pedigree stretches back over 30 years and it has been proven in use


on many thousands of installations around the world. The versatility


offered by the 28AT makes it ideal for a very wide variety of gas 


compressor applications.


P ro v e n  p e r f o r m a n c e . . . f ro m  p ro v e n  p ro d u c
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Inovit


BARRIER SEAL


05Turbomachinery Solutions


High performance 
barrier seal 
John Crane’s compact and self-adjusting barrier seal forms part of


a total sealing system that provides a reliable barrier against the


migration of bearing oil into the dry gas seal cartridge.  


28ST Steam turbine gas seal 
The non-contacting, steam lubricated Type 28ST is an effective 


sealing solution for small to medium sized general steam turbine


applications. By combining proven rotating groove technology with 


a high temperature capability that virtually eliminates leakage of


steam along the shaft, it creates an excellent alternative to 


traditional sealing devices such as segmented carbon bushes 


and labyrinths. 


Metastream couplings  
John Crane’s Metastream high performance power transmission


couplings are widely regarded as an industry standard in the 


turbomachinery market. They are optimised to satisfy the rigorous


demands of critical high-speed applications, while still providing a


low weight-to-power transmission capability without compromising


safety or reliability.


t s


Inovit gas monitoring and control
systems
John Crane’s expertise in the design, production and installation of


seals themselves is matched by the company’s ability to provide a


comprehensive array of the gas seal support, monitoring and control


systems which often form the heart of any sealing arrangement.


John Crane can design and install bespoke systems featuring SEPro


and Monobloc technology which meet even the most challenging


reliability demands and which also help customers comply with all


relevant safety and environmental requirements.    







Service and customer support


customers to benefit from dedicated service, rapid turnaround times


and expert advice.


John Crane adopts a partnership approach to its customers. By


remaining flexible, it is able to tailor the support it provides to meet


the specific requirements of each customer, whether the aim is to


improve productivity and reduce costs by implementing new sealing


solutions, or to increase reliability and reduce downtime on existing


installations. 


This unparalleled service is also available at a local level, easily


accessible through John Crane’s international network of facilities.


Expert support and advice is never more than a telephone call away.


John Crane is firmly committed to providing the type of international


customer support that is only available from a genuine market


leader. All customers in all sectors can rely on proven and effective


support from John Crane.


An ongoing programme of investment means impressive resources


are available to provide unparalleled customer support. The world-


wide network of service centres feature state-of-the-art


reconditioning and testing facilities with dynamic test rigs that


accurately reproduce real operating conditions. Combined with John


Crane’s wealth of product and industry experience, this enables


Reliability specialists
Dedicated product reliability specialists work to help customers


reduce the cost-to-quality ratio of their gas sealing equipment,


achieve their own environmental management targets, comply 


with legislation changes and plan innovative solutions to meet 


future requirements. 


John Crane also offers an extensive retrofitting, conversion and


upgrading service which works to help customers meet their own


safety, reliability and efficiency standards.


G e n e r a t i n g  c u s t o m e r  b e n e f i t s . . . b y  a d d i n g  
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Advancing technology through innovation


Research and development
John Crane constantly pushes sealing technology to higher levels. An


established track record of gas seal development has provided the


company with a portfolio of leading-edge analytical tools, bespoke


software and unique patented  designs dedicated to generating


customer benefits. These items are used to help 


select the most appropriate and effective solution for customers 


individual applications.


A belief that successful technology uses the most appropriate 


materials is underlined by John Crane’s investment in materials 


science research. This allows the company to use the most advanced


materials to create products with a genuine performance advantage


to increase customers reliability and productivity. 


Safe and environmentally 
compliant
All turbomachinery products are designed with a firm 


commitment to safety and environmental issues. This allows 


the company to provide unmatched reliability, unbeatable 


operator safety (during both normal and upset conditions) 


and a way of complying with all relevant international 


environmental standards.


Unique advantage
Combining its unrivalled product range with expert knowledge and a


genuinely different value-added service capability allows John Crane


to make a unique offering to gas seal customers which translates


into tangible performance, reliability and financial benefits.


v a l u e Turbomachinery Solutions
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For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice.
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Heavy Duty Mechanical Seal for Slurry Processing Industries


Type 5860 Slurry Seal
Designed Specifically for Slurry Pumps and Equipment







Type 5860 Slurry Seal
Heavy Duty Mechanical Seals


Technology
The Type 5860 heavy duty cartridge slurry seal is available
as a single or double seal. It is designed to thrive in the
harshest abrasive slurry environments. Process fluids such
as ores, limestone, phosphates, kaolin clay, drilling mud,
lime mud, coarse coal, boiler fly ash, rock salt, sludge,
sand and gravel are no problem for the Type 5860. 


Optimized together with slurry pump and mixer designs
to meet your requirement for:


• Environmental Control
• Longest Operating Life
• Fault Free Installation
• Lowest Operating Cost


Unique Design
Unique design features eliminate problems common to sealing slurry process fluids:


• Vortex Formation • Erosion and Drive Mechanism Wear
• Excessive Face Wear • Atmosphere Build-up of Solids
• Product Side Hang-up • Lack of Flush Water Seal Support


Computer optimized seal faces are designed to provide maximum stability with minimum heat
generation under adverse conditions expected when pumping heavy slurries.


New advanced silicon carbide is a controlled density material designed specifically for optimum
performance with maximum seal face life and lubrication; proven to out-perform conventional
carbide materials.


Applications
John Crane Type 5860 Slurry Seals are rugged in construction, designed specifically for use in heavy
duty slurry pumps, mixers and other rotating equipment throughout slurry processing industries:


• Ore Recovery
• Flue Gas Desulfurization (FGD)
• Phosphate Slurry
• Tailings Disposal
• Coal Slurry Transportation
• Wet Cement Processing
• Bauxite & Iron Ore Slurries
• Sand & Gravel
• Dewatering Systems
• Effluent Transport
• Waste Sludge Removal
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Two Piece 
Sleeve Assembly


• Replaceable mating ring 
carrier.


• Designed to outlast 
pump’s wetted parts.


• High erosion / corrosion 
resistant materials.


Engineered to be the Performance Leader for
Slurry Processing Industries


Advanced Seal Face Design
• Utilizing materials for optimum 


performance in slurry applications.


Anti-Rotation Pin with O-Ring
• Protects seal faces from drive 


slot damage. 


Heavy Duty Drive Clamp
• Positive location even on hardened 


pump sleeves.
• High axial loads allowed.


Setting Spacers
• Self centering.
• Independently position the seal 


both axially and radially.
• Not reliant on pump components.


Low Modulus Springs
• Up to 8 mm / 0.315" of axial tolerance.
• Maximum movement allowance.
• Protected from the product.


Unique Quench Adapter
• Intermittent or continuous quenching.
• Provides longer life span.
• Removes solids build-up.


Two Piece Gland Assembly
• Replaceable wear plate.
• Allows for economic reconditioning.
• High erosion / corrosion resistant materials.







Pressure Up to 435 psig / 30 bar g


Temperature Up to 180°F / 80°C or 400°F / 200°C with water quench


Speed Up to 4000 fpm / 20 m/s


Duty Slurry / Abrasive services up to 60% by weight


Seal Size Range 1.125" to 9.250" / 28mm to 235mm


Call your local John Crane branch for duties outside the standard parameters.


Type 5860 Heavy Duty Slurry Seal


Performance Capabilities


Materials of Construction


Component Standard Optional
Primary Ring Silicon Carbide —


Mating Ring Silicon Carbide —


Sleeve Assembly Duplex Stainless Steel/ Alloy C-276 / 316 SS
316 Stainless Steel CD4MCu Duplex SS / 316 SS


Gland Assembly Duplex Stainless Steel/ Alloy C-276 / 316 SS
316 Stainless Steel CD4MCu Duplex SS / 316 SS


Drive Clamp 316 Stainless Steel —
Spacer
Disc Assembly


Springs Alloy C-276 —


O-Rings Fluoroelastomer Ethylene Propylene, Nitrile,


Perfluoroelastomer, TFE Elastomer


Deflector Acetal —


Single Seal Double Seal







Setting The Slurry Sealing Standard


Unique Axial Shaft Movement Tolerance Range


Axial Shaft movement 
allowance of up to 
8mm / 0.315"compensates
for:
• Pump Build Tolerances.
• Bearing Movement.
• Wear/Reconditioning 


Allowance.
• Shock Movements.
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nominal setting


Industry Standard


Type 5860 Tolerance Range


under-compression over-compression
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2mm/ 1mm/ 1.5mm/ 1mm/ 1mm/ 1.5mm/ 
0.078'' 0.039'' 0.059'' 0.039'' 0.039'' 0.059''


Features Benefits
Advanced Seal Face Design Utilizing special materials for optimum 


performance in harsh slurry environments.


Product Protected Low-Modulus Springs Provides maximum movement allowance.


Two Piece Gland and Sleeve Assemblies With replaceable wetted / wear parts made of 
high erosion / corrosion resistant material 
designed to outlast the pump’s wetted parts.


Anti-Rotation Pin with O-Rings Protects seal faces from drive slot damage.


Flushless Operation Typical flush water seal support is not required 
since seal lubrication and cooling are supplied 
from the pumped fluid in most applications.


Internal / External Mounting Design variants allow the seal to be fitted to 
the equipment either from the process side
(Internal Mount) or from the atmospheric side
(External Mount) for ease of installation or space
limitation considerations.







Complete On-Site Maintenance


The John Crane Type 5860 Series of heavy duty slurry
mechanical seals has been developed in conjunction with
global slurry pump and rotating equipment manufacturers
and supported by our stock-holding warehouses and seal
repair facilities in virtually all major industrial areas around the world.


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.


©2002 John Crane Inc.  Print 11/02 www.johncrane.com ISO 9001/QS 9000 Certified B-5860


Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove, Illinois USA


1-800-SEALING
Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East, Africa, Asia
Dubai, United Arab Emirates


Tel: 971-4-3438940
Fax: 971-4-3438970


Quench Option
For single seals utilizing a continuous water quench, or for a
double seal’s barrier water, a John Crane Safeunit® can optimize
and control the water usage. 








High-Performance              ®


Edge-Welded Metal Bellows Seals  


Low-Temperature and High-Temperature Series







Sealol developed the first welded metal bellows seal in 1957 to solve critical and demanding
applications for NASA, and extended this technology to the process industry. Over 40 years of reliable
performance in a broad range of applications, combined with an annual output of over 200,000 
bellows seals, establishes Sealol as the leader in bellows sealing technology.


Leader in Bellows Sealing Technology
Sealol Low-Temperature and High-Temperature bellows seals assure low emissions and optimized
Mean-Time-Between-Planned-Maintenance (MTBPM).


• Superior Bellows Design
These seals are manufactured with a 45º tilt edge at the bellows’ inside
diameter to disperse stresses and maximize operating life.


• Superior Plate Shape
The plate shape used by John Crane Sealol is called a nesting ripple. With a
three-sweep radius, this plate design allows the bellows device to be flexed
repeatedly without the metal being stressed beyond its endurance limit. 


• Self-Cleaning Design
Rotating bellows throw off suspended particles that clog spring-type seals. 
This self-cleaning action eliminates the need for external flushing, filters or 
cyclone separators and their associated costs.


• World-class Bellows Manufacture
Our bellows production facility has an outstanding manufacturing process with state-of-the-art stamping, 
welding and testing technology.


• Application Flexibility
A wide range of metallurgies, face combinations and packing materials are used to seal a variety of 
demanding applications.


• Design Versatility
The Low-Temperature and High-Temperature Series seals are available 
as either single or dual shaft-mounted designs. Combined with a 
secondary containment seal (ECSTM), they will also perform in 
hazardous applications where emission control is required. For easier 
installation and higher reliability, they can be designed in a variety of 
cartridge arrangements.


API-682 Qualified (Type 670, 604 and 609)
The Low-Temperature and High-Temperature Series Sealol Bellows 
Seals are fully qualified and comply with all API-682 technical design
requirements.


Advanced Research and Development
The Sealol bellows incorporate all of the design features resulting
from key engineering competencies, such as metallic thin shell
methodology, tribology and fluid sealing technology, and thin
film/fluid mechanics.


Metastream®


High-Performance                 ® Bellows Seals
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Sealol is a registered trademark of John Crane.


ECS is a trademark of John Crane. 


Scientists at John Crane conduct in-depth research
that points the way to tomorrow’s products.







Type 670
The Type 670 is an all Alloy C-276 rotating bellows seal, providing high strength and


excellent corrosion resistance. It is extremely durable in applications where
temperature and media (fluid) result in an aggressive environment.


The Type 670 has been tested per API-682 Type B seals for low-temperature
refinery services. Other common applications include acids, caustics, amines,
and products with H2S, such as sour water and sour hydrocarbons.


The Type 670 can be designed as a dual seal using a non-pressurized buffer 
or pressurized barrier fluid. A pumping ring recirculates barrier fluid, assuring


cooler operating temperatures and extended reliable performance.  


Type 675/676
The Type 675 and 676 provide the same performance benefits as
the Type 670, but use different materials of construction. The Type
675, with a Titanium bellows, is ideal for chlorine, chlorine
dioxide, and ferric chloride services.  The Type 676, with an
AM350 stainless steel bellows, is well-suited for mild corrosive and
abrasive applications, such as miscellaneous water and paper stock.


Type 680
The Type 680 is the ideal seal for general-purpose applications. Its Alloy-20
bellows provide corrosion resistance in a broad range of services. Its cost-
effective design, combined with a reliable performance history, has made
the Type 680 the standard for many low-temperature applications found in
the chemical, water and wastewater, pulp and paper, and utility industries.


Type GL1B
The Type GL1B is a DOUBLE-PLY Inconel® 625 rolled metal bellows
seal. The open profile of the bellows allows easy cleaning making
it particularly suitable within the Pharmaceuticals and Food
processing industries. The combination of the rolled bellows
design and material of construction also make this suitable for a
variety of abrasive applications. With compliance to DIN 24960, ISO
3069 and ANSI B73 it can be fitted to most process pump designs.


Metastream®


Low-Temperature Series
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Type 670/675/676 Type 680


Performance Capabilities*


Pressure Vacuum to 25 bar / 360 psi for Types 670,675,676,680


Vacuum to 16 bar /230 psi for Types GL1B
(see Basic Pressure Ratings curve on Product Specification sheet)


Speed Up to 25 m/s / 5,000 fpm


Temperature -75°C to +290°C / -100°F to +550°F for Types 670,675,676,680


-40°C to +260°C / -40°F to +500°F for Type GL1B 
(depending on material being used)


*For more detailed information, see product specification sheet reference S-670/676/680, and S-GL1B.


Materials of Construction
Bellows Type 670: Alloy C-276 (UNS N10276) Type 675: Titanium (UNS R52400)


Type 676: AM350 (UNS S35500) Type 680: Alloy 20 (UNS N08020)
Type GL1B: Alloy 625 (UNS N06625)


End-Fittings Type 670: Alloy C-276 (UNS N10276) Type 675: Titanium (UNS R50400) 
Type 676: 316L Stainless Steel (UNS S31603) Type 680: Alloy 20 (UNS N08020)
Type GL1B: CrNiMo Steel (Duplex SS)


Faces Carbon, Tungsten Carbide, Silicon Carbide


Static Seals Fluorocarbon, EPR, PTFE-Encapsulated Fluorocarbon, Perfluoroelastomer, Nitrile


Type GL1B
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Type 604
The Type 604 is the leading seal of choice for demanding, high-
temperature applications. Available in either AM350 or Alloy 718, its
high-strength design provides maximum reliability. The stationary
bellows design accommodates high shaft-to-seal-chamber
misalignment.


Unlike rotating seals that must flex on every revolution to
accommodate shaft-to-seal-chamber misalignment, the stationary
604 adapts to this condition by flexing only once during installation.
This reduces seal movement, resulting in increased seal life.


Type 609
The Type 609 incorporates all of the rugged features of the Type 604, but is intended


for those demanding applications where a dependable, high-strength, rotating
seal is preferred. A narrow cross-section design enables the Type 609 to fit in


the most popular pumps without expensive and time-consuming seal
chamber modifications. This makes it the ideal seal for heat transfer,
hydrocarbon, and other applications that commonly use pumps with
limited seal chamber clearances.


Type 606
The Type 606 is a rotating seal with the same high-strength design features
as the Type 609. In addition, the Type 606 incorporates drive lugs under
the bellows that provide added rotational drive. This reduces torsional
stress on the bellows, and makes the Type 606 the ideal seal for maximum
reliability and extended life in viscous or thermosetting applications.


DOUBLE-PLYfor High-Pressure Applications
The John Crane High-Temperature Series seals also come with DOUBLE-PLY
bellows for high-pressure applications. For more information, contact 
John Crane Engineering.


Metastream®


High-Temperature Series


SINGLE - PLY DOUBLE - PLY







Metastream®


High-Temperature Bellows Assemblies
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Performance Capabilities*


Pressure Vacuum to 25 bar / 360 psi


Vacuum to 69 bar / 1,000 psi with DOUBLE-PLY bellows
(see Basic Pressure Ratings curve on Product Specification sheet) 


Speed Up to 25 m/s / 5,000 fpm for Types 606 and 609


Up to 50 m/s / 10,000 fpm for Type 604


Temperature -75°C to +425°C / -100°F to +800°F with Flexible Graphite static packing


*For more detailed information, see product specification sheet reference S-604/606/609.


Materials of Construction
Bellows Heat-Treated AM350 (UNS S35000), Alloy 718 (UNS N07718)


Shell/Primary Ring Alloy 42 (UNS K94100)


Adapter Alloy 625 (UNS N06625) with Alloy 718 bellows


347 Stainless Steel (UNS S34700) with AM350 bellows


Faces Carbon, Tungsten Carbide, Silicon Carbide


Static Seals Flexible Graphite


Type 604 Type 606


Type 609







For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.
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São Paulo, Brazil
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Engineered Coupling Solutions







Global Solutions


Engineered Coupling Solutions


John Crane’s Metastream couplings have been providing a rugged and reliable service in the 


world’s industries for over fifty years, helping rotating equipment operate at optimum levels and 


provide maximum availability. As a result, Metastream couplings have now become the first choice 


of many of the world’s leading companies. Today, John Crane’s policy of constant innovation and product


development serves to ensure that Metastream couplings continue to satisfy the changing demands 


of the market while complying fully with the relevant industry specifications.







Global support


With an existing customer base which includes original 


equipment manufacturers, contractors and end-users, 


John Crane places great importance on the provision of 


high-quality customer service which is tailored to meet 


customer specific requirements.


As the only truly global coupling supplier, the company 


can offer unparalleled levels of both technical and 


commercial support, ranging from initial design through 


to commissioning and inventory management over the 


lifetime of the plant. In addition, John Crane’s network of 


over 200 facilities in 55  countries provides customers with 


local access to that global level of support, no matter what


their location and allows them to benefit from specialised


installation, shaft alignment and problem-solving services.


03Engineered Coupling SolutionsRed dots indicate John Crane facilities







Industries served
Oil and Gas
John Crane’s position as one of the leading suppliers to the global


oil and gas industry means that our coupling products are


designed to withstand the harshest process environments - from


the corrosive environment of the North Sea to the sub-zero 


temperatures of Siberia – and still provide solid, reliable service.


The Metastream coupling range can offer solutions for both oil


and gas extraction applications as well as downstream processing


activities, all to the highest standard of API 610.


Applications
• Water injection


• Export and pipeline pumps


• Blowers


• Process pumps


• Fire pumps


• Cooling tower fans


Applications


Metastream high performance T Series couplings are widely 


specified for critical applications on:


• Turbo compressor machinery • Turbine generator sets


• Main marine turbine propulsion systems • Boiler feed pumps


• Development test stands


• Reciprocating compressors


High Performance
Turbomachinery
Many of the world’s leading turbo-machinery manufacturers and


end-users now specify Metastream couplings as standard,


thanks to their optimised power transmission capabilities, 


minimal weight and reduced moment designs.


John Crane couplings are designed, manufactured and supplied


in accordance with the requirements of API 671 and are backed


by a comprehensive customer service and support capability.
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Chemical and Pharmaceutical
Acknowledging the need from this sector to combine increased


levels of reliability and safety with cost-effective solutions, 


John Crane has developed a wide range of appropriate 


coupling products.


Applications


• Compressors


• Mixers, agitators and reactors


• Pumps


• Fans and blowers


Applications


• Turbo generators • Service pumps


• High speed wind turbine shafts • Boiler feed pumps


• Cooling towers • FGD pumps


• Nuclear handling equipment


Power Generation
John Crane couplings are able to satisfy the demands of power


generation applications that range from wind turbines and fossil


fuel power stations through to hydro and nuclear plants. The


result is uninterrupted performance and unrivalled reliability


from all types of rotating equipment.







Industries served


Pulp and Paper
A wide variety of couplings that are designed to accommodate


such specific pulp and paper industry requirements as zero


backlash for paper-making machine use and rugged reliability


for pulp mill rotating equipment applications. This range also


features a series of new models which have been specifically


created to provide improved performance in applications where


gear couplings have traditionally been used. 


Typical applications include:


• Roll drives • Process pumps


• Pulpers • Dryers


• Vacuum pumps • Calendars


• Refiners • Winders


Marine 
John Crane has an unrivalled depth of knowledge and 


experience in the supply of couplings for use in the harshest


marine conditions. This has earned the company its current


status as a leading supplier of main propulsion technology to


many of the world’s navies, serving a wide variety of surface 


and submarine vessel applications.


Typical applications include:


• Water jets • Main propulsion systems


• Tanker loading pumps • Bow thrusters


• Submarine ballast pumps • Winch drives
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General Industries
John Crane’s range of power transmission couplings provide 


a versatile and flexible solution for virtually any rotating


equipment application where reliability and maintenance-free


operation are necessary. 


Water and Waste Water
The need for maintenance-free operation from unmanned pumps 


in remote locations is one of the key reasons why Metastream 


couplings are well suited to water and waste water industry use.


Their versatility enables them to satisfy many different types of


application and their rugged construction allows them to resist the


effects of the most demanding operating environments.


Refrigeration and
Industrial Compressors
Refrigeration and compressor applications are particularly 


well served by Metastream couplings, as their high reliability 


and low imposed load characteristics ensure that the coupled


machine bearings are subject to minimum stress during operation.


Machine Drives
John Crane’s couplings frequently provide a flexible and reliable


solution for use on machine drives where the specific nature of


the application can vary greatly. Benefits include zero backlash


as well as maintenance free operation.







Product Range
Metastream Flexible Couplings
Metastream flexible power transmission couplings are 


designed for applications where the shaft ends are nominally 


‘in line’. They have earned an enviable reputation for their 


ability to accommodate misalignments while still minimising


vibration and imposed loads on the coupled machinery. 


High-speed applications are well served by the couplings’ 


high torsional rigidity and natural balance features.


Each Metastream coupling incorporates spacer retention 


anti-fly features, plus an all-metal construction that eliminates


the need for lubrication and maintenance and ensures


minimal downtime.


High Performance Couplings
There are three distinct groups of couplings in the Metastream


high performance range:


• The T-JE group, intended for drives where the coupling 


connects directly to the turbine/gearbox flanges


• The T-GE low-weight design, which is particularly suited to 


compressor drives normally fitted with keyless tapered shafts


• The T-DE version which combines all the features of the T-JE 


and T-GE couplings with the additional benefit of even 


lower overhung moments


Key Benefits


• Meet API 671 requirements – designed for critical unspare


machines


• Pre Assembled membrane pack for ease of assembly


• Low imposed loads on bearings
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M Series
M Series couplings can handle a high degree of misalignment and


still provide outstanding levels of reliability which is why many


users now specify them by name. They feature a unique design


that transmits power across a spoke-form membrane pack. This


membrane pack, together with the M Series unique anti-fly


bearing, ensures that in the unlikely event of membrane failure,


the coupling will disconnect the drive from the driven machine


and prevent damage occurring.


Key Benefits


• Unrivalled reliability - 50 years MTBC (mean time between change)


• API 610 as standard


• Pre-assembled cartridge-style membrane units provide easy 


installation and good balance retention


• Composite option for long DBSE applications


T Series Spacer Couplings
Designed to satisfy the stringent standards of the process


industries, these couplings are especially appropriate for pump,


turbo alternator and related applications. They are designed to


API 610, but can also be produced to meet the more advanced API


671 requirements.


Key Benefits


• Overload protection of membranes


• Antifly guard ring for safe operation


• API 610 as standard (API 671 optional)







L Series
Couplings in the L Series are designed for a wide variety of


industrial application which demand all the benefits of a


membrane coupling from a simplified and cost-effective package. 


The L series units deliver a maximum value solution, but 


one which does not compromise on reliability or safety 


and they feature robust membrane units that have been designed


to provide reliable operation in the most demanding applications.


Product Range


Key Benefits


• Built in overload protection


• Pre assembled membrane pack for ease of overall assembly


• Low imposed loads on bearings


T Series – Close Coupled 
TSR and TSE
John Crane’s TSR and TSE ranges have been designed specifically


for use on close-coupled applications. They offer three formats –


each featuring variations on hub orientation and position along 


the shaft - to suit a wide range of distances between shaft ends


(DBSE), ranging from 3mm (1/8”) through to the DBSE of a 


standard T Series coupling. A split spacer design allows 


replacement of the membranes without the need to 


move the connected machines.


Key Benefits


• Ideal replacement for gear couplings


• Can be inspected without moving connected machinery


• No maintenance or lubrication is required
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Other products in the range
• C Series rigid couplings for vertical pumps (API 610)


• A Series urethane wrap-around coupling for demanding


industrial applications


Technology
John Crane employs advanced computer-aided design and finite


element modelling techniques in its quest to continually develop


and improve its range of couplings and combines these with a


comprehensive range of test and evaluation facilities. The


company continues to extend technological and material


boundaries in its efforts to provide bespoke solutions which


satisfy the most demanding of applications.


Engineered Coupling Solutions


Quality
• Compliance with ISO 9001:2000


• Compliance with ISO 14001:1996


• Externally inspected by Lloyds, DNV and other accredited bodies


• All Metastream couplings conform to ATEX 95


Selection Tools
The standard range of couplings can be selected from the 


John Crane website at www.metastreamcouplings.com


• Laser alignment equipment (with precision stainless 


shims for simple alignment – conforms to ATEX 95


for potentially explosive atmospheres)







For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. 
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High-Performance              ®


Edge-Welded Metal Bellows Seals  


Low-Temperature and High-Temperature Series







Sealol developed the first welded metal bellows seal in 1957 to solve critical and demanding
applications for NASA, and extended this technology to the process industry. Over 40 years of reliable
performance in a broad range of applications, combined with an annual output of over 200,000 
bellows seals, establishes Sealol as the leader in bellows sealing technology.


Leader in Bellows Sealing Technology
Sealol Low-Temperature and High-Temperature bellows seals assure low emissions and optimized
Mean-Time-Between-Planned-Maintenance (MTBPM).


• Superior Bellows Design
These seals are manufactured with a 45º tilt edge at the bellows’ inside
diameter to disperse stresses and maximize operating life.


• Superior Plate Shape
The plate shape used by John Crane Sealol is called a nesting ripple. With a
three-sweep radius, this plate design allows the bellows device to be flexed
repeatedly without the metal being stressed beyond its endurance limit. 


• Self-Cleaning Design
Rotating bellows throw off suspended particles that clog spring-type seals. 
This self-cleaning action eliminates the need for external flushing, filters or 
cyclone separators and their associated costs.


• World-class Bellows Manufacture
Our bellows production facility has an outstanding manufacturing process with state-of-the-art stamping, 
welding and testing technology.


• Application Flexibility
A wide range of metallurgies, face combinations and packing materials are used to seal a variety of 
demanding applications.


• Design Versatility
The Low-Temperature and High-Temperature Series seals are available 
as either single or dual shaft-mounted designs. Combined with a 
secondary containment seal (ECSTM), they will also perform in 
hazardous applications where emission control is required. For easier 
installation and higher reliability, they can be designed in a variety of 
cartridge arrangements.


API-682 Qualified (Type 670, 604 and 609)
The Low-Temperature and High-Temperature Series Sealol Bellows 
Seals are fully qualified and comply with all API-682 technical design
requirements.


Advanced Research and Development
The Sealol bellows incorporate all of the design features resulting
from key engineering competencies, such as metallic thin shell
methodology, tribology and fluid sealing technology, and thin
film/fluid mechanics.
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Type 670
The Type 670 is an all Alloy C-276 rotating bellows seal, providing high strength and


excellent corrosion resistance. It is extremely durable in applications where
temperature and media (fluid) result in an aggressive environment.


The Type 670 has been tested per API-682 Type B seals for low-temperature
refinery services. Other common applications include acids, caustics, amines,
and products with H2S, such as sour water and sour hydrocarbons.


The Type 670 can be designed as a dual seal using a non-pressurized buffer 
or pressurized barrier fluid. A pumping ring recirculates barrier fluid, assuring


cooler operating temperatures and extended reliable performance.  


Type 675/676
The Type 675 and 676 provide the same performance benefits as
the Type 670, but use different materials of construction. The Type
675, with a Titanium bellows, is ideal for chlorine, chlorine
dioxide, and ferric chloride services.  The Type 676, with an
AM350 stainless steel bellows, is well-suited for mild corrosive and
abrasive applications, such as miscellaneous water and paper stock.


Type 680
The Type 680 is the ideal seal for general-purpose applications. Its Alloy-20
bellows provide corrosion resistance in a broad range of services. Its cost-
effective design, combined with a reliable performance history, has made
the Type 680 the standard for many low-temperature applications found in
the chemical, water and wastewater, pulp and paper, and utility industries.


Type GL1B
The Type GL1B is a DOUBLE-PLY Inconel® 625 rolled metal bellows
seal. The open profile of the bellows allows easy cleaning making
it particularly suitable within the Pharmaceuticals and Food
processing industries. The combination of the rolled bellows
design and material of construction also make this suitable for a
variety of abrasive applications. With compliance to DIN 24960, ISO
3069 and ANSI B73 it can be fitted to most process pump designs.


Metastream®
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Type 670/675/676 Type 680


Performance Capabilities*


Pressure Vacuum to 25 bar / 360 psi for Types 670,675,676,680


Vacuum to 16 bar /230 psi for Types GL1B
(see Basic Pressure Ratings curve on Product Specification sheet)


Speed Up to 25 m/s / 5,000 fpm


Temperature -75°C to +290°C / -100°F to +550°F for Types 670,675,676,680


-40°C to +260°C / -40°F to +500°F for Type GL1B 
(depending on material being used)


*For more detailed information, see product specification sheet reference S-670/676/680, and S-GL1B.


Materials of Construction
Bellows Type 670: Alloy C-276 (UNS N10276) Type 675: Titanium (UNS R52400)


Type 676: AM350 (UNS S35500) Type 680: Alloy 20 (UNS N08020)
Type GL1B: Alloy 625 (UNS N06625)


End-Fittings Type 670: Alloy C-276 (UNS N10276) Type 675: Titanium (UNS R50400) 
Type 676: 316L Stainless Steel (UNS S31603) Type 680: Alloy 20 (UNS N08020)
Type GL1B: CrNiMo Steel (Duplex SS)


Faces Carbon, Tungsten Carbide, Silicon Carbide


Static Seals Fluorocarbon, EPR, PTFE-Encapsulated Fluorocarbon, Perfluoroelastomer, Nitrile


Type GL1B
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Type 604
The Type 604 is the leading seal of choice for demanding, high-
temperature applications. Available in either AM350 or Alloy 718, its
high-strength design provides maximum reliability. The stationary
bellows design accommodates high shaft-to-seal-chamber
misalignment.


Unlike rotating seals that must flex on every revolution to
accommodate shaft-to-seal-chamber misalignment, the stationary
604 adapts to this condition by flexing only once during installation.
This reduces seal movement, resulting in increased seal life.


Type 609
The Type 609 incorporates all of the rugged features of the Type 604, but is intended


for those demanding applications where a dependable, high-strength, rotating
seal is preferred. A narrow cross-section design enables the Type 609 to fit in


the most popular pumps without expensive and time-consuming seal
chamber modifications. This makes it the ideal seal for heat transfer,
hydrocarbon, and other applications that commonly use pumps with
limited seal chamber clearances.


Type 606
The Type 606 is a rotating seal with the same high-strength design features
as the Type 609. In addition, the Type 606 incorporates drive lugs under
the bellows that provide added rotational drive. This reduces torsional
stress on the bellows, and makes the Type 606 the ideal seal for maximum
reliability and extended life in viscous or thermosetting applications.


DOUBLE-PLYfor High-Pressure Applications
The John Crane High-Temperature Series seals also come with DOUBLE-PLY
bellows for high-pressure applications. For more information, contact 
John Crane Engineering.


Metastream®


High-Temperature Series


SINGLE - PLY DOUBLE - PLY







Metastream®


High-Temperature Bellows Assemblies
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Performance Capabilities*


Pressure Vacuum to 25 bar / 360 psi


Vacuum to 69 bar / 1,000 psi with DOUBLE-PLY bellows
(see Basic Pressure Ratings curve on Product Specification sheet) 


Speed Up to 25 m/s / 5,000 fpm for Types 606 and 609


Up to 50 m/s / 10,000 fpm for Type 604


Temperature -75°C to +425°C / -100°F to +800°F with Flexible Graphite static packing


*For more detailed information, see product specification sheet reference S-604/606/609.


Materials of Construction
Bellows Heat-Treated AM350 (UNS S35000), Alloy 718 (UNS N07718)


Shell/Primary Ring Alloy 42 (UNS K94100)


Adapter Alloy 625 (UNS N06625) with Alloy 718 bellows


347 Stainless Steel (UNS S34700) with AM350 bellows


Faces Carbon, Tungsten Carbide, Silicon Carbide


Static Seals Flexible Graphite


Type 604 Type 606


Type 609







For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.
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For the nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling
products made from PTFE. Old and new PTFE products must not be incinerated.
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General Purpose
Industrial Seals







Cyclam MLE


Cyclam IFH


Cyclam DR


Cyclam PRR


Cyclam EPR


Type 43


Type 2100


Type 1a/2


Type 502


Industrial Seals
Range







An extremely versatile, high-volume seal


designed for small centrifugal water pumps, with


one-piece construction to enable easy production


line installation. The MLE has a host of applications


from washing machines to dishwashers and from


shower pumps to swimming pool equipment.


° Withstands pressures up to 5 bar g


° Available in sizes 5mm to 16mm


° Smooth outside profile and internal spring


prevents contact with sealed medium 


° Available only with a carbon face


This catalogue provides an introduction to the John Crane range of Industrial Mechanical Seals that provide
a cost-effective solution for high volume requirements. John Crane has applied its world leading technology,
design, materials testing and manufacturing to provide a range of seals to meet every need from shower
pumps to high-pressure boiler circulating pumps. In a competitive, global industrial market it is easy to compare


suppliers on price alone, however the cost of warranty claims and delivery delays can soon eliminate any potential


saving. The John Crane Industrial Seal Centre of Excellence has consistently achieved market-leading performance in


both production quality and delivery reliability. Combine this with after-sales support including over 1,100 sales


engineers and 200 sales/service facilities and you can see why John Crane provides the total solution.


Type MLE
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A very high volume stationary seal for water pumps, known for its excellent reliability. The IFH is


suitable for a wide variety of applications and is used extensively in automotive and


domestic appliance manufacture.


° Withstands pressures up to 1.5 bar g


° Available in sizes 14mm, 18mm and 20.4mm


° Available in a wide range of materials 


° Available as a unitised assembly with seat for automated assembly


Type IFH
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A widely used, multi-purpose unitised seal with many uses across a


variety of industries. The proven, compact design of the PRR makes it


particularly suitable for situations where axial room is at a premium.


° Withstands pressures up to 10 bar g


° Available in sizes 5mm to 150mm


° 316 stainless steel construction


° Wide choice of faces and elastomers


° Supplementary positive drive version


(EPR) available


Type PRR & EPR


A unitised seal suitable for all rotating pumps and


machines, the DR has been designed and developed


to allow for easy, efficient production line assembly.


° Withstands pressures up to 6 bar g 


° Available in sizes 10mm to 25mm


° 316 stainless steel construction allows use in


numerous media 


° Standard carbon face, also available with


hard faces


Type DR
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Highly versatile seal available in a wide range of


standard configurations to fit most pre-established


cavities. The 43 spring design accommodates large


variances in operating and “build-up” tolerances.


° Withstands pressures up to 16 bar g


° Available in a range of imperial and metric sizes


up to 3"/75mm


° 316 stainless steel construction, available with a


wide range of elastomers and face materials


Type 43


A unitised elastomeric bellows seal for medium to high


volumes, particularly suitable for fractional horsepower


motors when used with standard high performance


materials. The 2100’s innovative bellows and drive


band design allows greater tolerance to misalignment.


° Withstands pressures up to 20 bar g


° Available in sizes from 10mm to 75mm


° Available in a wide range of imperial and metric


sizes, and in a range of operating lengths to suit


most equipment


° Drive band and elastomeric bellows design


compensates automatically for shaft end play


and run-out


° Latest FEA modelling for optimum reliability 


° Fully compliant with DIN 24960, ISO 3069 &


ANSI B73.1M-1991


Type 2100
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A classic general purpose seal regarded by many as


representing the industry standard for general duty


equipment. The rugged design of the 1a/2 ensures


maximum reliability, particularly when applied to waste


water treatment and similarly demanding duties.


° Withstands pressures up to 30 bar g


° Balanced version available for higher pressures


° Available in a wide range of imperial and


metric sizes


° Design incorporates open single springs, positive


drive to the face and heavy duty construction


Type 1a/2


The 502 is one of the highest performance elastomeric


bellows seals available, with a wide range of applications.


Its proven design and unitised construction allows ease of


installation, and it is equally suitable for use with light


chemical water, hot water and weak acid solutions.


° Withstands pressures up to 40 bar g


° Available in a range of metric sizes


° 316 stainless steel construction, available with a


wide range of facing materials and elastomers


° Fully compliant with DIN 24960


Type 502








High Performance Low Emission
Pusher Seals


API 682 Type A


Arrangements 1, 2, and 3


Qualification Tested


Type 1648 - Single Seal


Type 2648 - Dual Unpressurized Seal


Type 3648 - Dual Pressurized Seal







Type 1648, 2648 and 3648 seals evolved from the


successful, proven John Crane Type 48 design, the


preferred choice for safe, reliable, single and dual


unpressurized and pressurized seal arrangements in


petroleum services for more than five years. These are


dependable, engineered mechanical seals developed


specifically to attain Maximum Achievable Control


Technology (M.A.C.T.) compliance in hydrocarbons and


other VOCs. Type 1648 single seals typically control


emissions to less than 200 ppm.


Design Features


■ Complies with API 682 technical design requirements


■ Available in single and dual arrangements


■ Standard materials per API 682


■ Fits API 682 Table 1 and 2 seal chambers


■ Computer optimized low emission seal face designs


■ Qualification Tested


■ Distributed flush on single seals optimizes circulation


of liquid at faces and prevents trapped vapor


■ Test proven for optimal circulation flow, dual seals


have standard radial inlet and tangetial outlet


buffer/barrier fluid connections


Maximum Operating Limits


■ Temperatures: - 40˚C to 260˚C / - 40˚F to +500˚F


■ Pressures: Up to 69 bar g / 1000 psig


■ Speeds: Up to 25 m/s / 5000 fpm


Consult John Crane for higher speed and pressure


applications.


Standard Materials of Construction


■ Hardware: 316 SS


■ Springs: Hastelloy™ C


■ Primary Ring: Premium Grade Carbon


■ Mating Ring: Reaction Bonded Silicon Carbide


■ Secondary Seals: Fluoroelastomer


■ Throttle Bushing: Premium Grade Carbon


™ Hastelloy is a trademark of Cabot Corp.







Low Emission Optimized


Face Design


Distributed Flush


Spring Loaded Segmented


Carbon Throttle Bushing


Reaction Bonded Silicon Carbide


Mating Ring


Bolted Auxiliary Gland


Factory Assembled and Tested


Cartridge Seal Design


Type 1648


The Type 1648 is a single cartridge


seal designed to provide low emis-


sions/leakage for most refinery applica-


tions. It is applied in Non-Hydrocarbon,


Non-Flashing Hydrocarbon, and


Flashing Hydrocarbon services.


Process leakage is further contained


with a floating segmented bushing


allowing it to be transported to a suit-


able drain or vapor recovery system. It


is available in single spring and station-


ary seal versions.


Type 2648


The Type 2648 is a dual unpressurized


cartridge seal designed to provide addi-


tional safety for hazardous applications


and those where the sealing environ-


ment needs to be controlled. The


inboard seal design utilizes the same


low emission/leakage technology as


the Type 1648. The outboard seal pro-


vides additional containment in con-


junction with an API Flush Plan 52. 


The 3648


The Type 3648 is a dual pressurized


cartridge seal designed for maximum


containment of hazardous fluids and


light hydrocarbons. The inboard seal is


double balanced to provide a positive


seal with pressure from either direction.


The outboard seal retains the barrier


fluid using either an API Flush Plan 53


or 54. The Type 3648 seal can be uti-


lized as a Type 2648 within specified


limits (consult John Crane).


Type 1648 Single Seal







Type 2648 Dual Unpressurized Seal


Type 3648 Dual Pressurized Seal


Low Emission Optimized


Face Design


Hydraulically Retained


Mating Ring


Tangential Inlet and Outlet


Buffer Fluid Connections


Positive Circulation Device


Factory Assembled and


Tested Cartridge Seal Design


Double Balanced Inboard


Seal


Positive Circulation Device


Reverse Pressure


Hydraulically Balanced


Mating Ring


Low Emission Optimized


Face Design


Tangential Outlet Barrier


Fluid Connections


Factory Assembled and


Tested Cartridge Seal Design







These tests are conducted in John Crane’s state of the


art Technology Testing Center. Emissions during the


flashing hydrocarbon test are measured in accordance


with EPA Method 21. John Crane’s testing facilities


include the ability to test propane, cold oil, hot oil,


water, and caustic.


API 682 Test Qualification


All arrangements of John Crane’s API 682 Type A seals


have been qualification tested on propane in


accordance with API 682 for flashing hydrocarbon


services. Additionally the Type 1648 has been qualifi-


cation tested on water, qualifying it for non-hydrocarbon


services. As required, the test includes a minimum of a


100 hour steady state, 4 hour static, and cyclic portion.


During the cyclic portion, the process liquid is flashed to


vapor a minimum of 5 times. Further, a 50 mm/2 inch


and 100 mm/4 inch seal of each arrangement is tested.
Staffed by knowledgeable and experienced engineers


and research technicians, John Crane test facilities


offer unique test cells that:


■ Provide accurate test data and verify capabilities of


seals and fluid control systems operating under


“real world” conditions.


■ Qualify seals per all testing requirements of API


682.


■ Allows accurate verification testing of seal design


and analytical studies for new product


developments.


■ Test both single seal and dual unpressurized and


dual pressurized arrangements.


2” Type 1648 Single Seal Propane Dynamic Test Results
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John Crane has created and continues to develop


sophisticated, leading edge, computer technologies that


assist with:


■ Design enhancements


■ Product engineering


■ Predictive performance


■ Finite element analysis


■ Application Engineering


Our exclusive CSTEADYSM and CTRANSSM software


programs analyze seal designs under steady state and


transient conditions.  These programs allow accurate


predictive performance of a seal design before an actual


field installation.  John Crane’s integrated computer driven


Finite Element Analysis Program analyzes combined seal


distortion due to pressure, temperature, stress distortion


and face loadings.  The information contained in these


programs is based on actual field experience and in house


test data on seals in a variety of operating conditions.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. In the interest of
continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice.
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John Crane International
Engineered Sealing Systems


Latin America
Mexico City, Mexico 


Tel: 52-5-567-4511
Fax: 52-5-587-2342


North America
Morton Grove, Illinois USA


Tel: 847-967-2400
Fax: 847-967-3915
1-800-SEALING


Europe, Asia, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5035


Engineering Experience


Product Availability


Training


International Support


With over 110 sales and service centers strategically locat-


ed around the world, John Crane offers local support and


long term commitment wherever it’s needed.








High-Performance              ®


Edge-Welded Metal Bellows Seals  


Low-Temperature and High-Temperature Series







Sealol developed the first welded metal bellows seal in 1957 to solve critical and demanding
applications for NASA, and extended this technology to the process industry. Over 40 years of reliable
performance in a broad range of applications, combined with an annual output of over 200,000 
bellows seals, establishes Sealol as the leader in bellows sealing technology.


Leader in Bellows Sealing Technology
Sealol Low-Temperature and High-Temperature bellows seals assure low emissions and optimized
Mean-Time-Between-Planned-Maintenance (MTBPM).


• Superior Bellows Design
These seals are manufactured with a 45º tilt edge at the bellows’ inside
diameter to disperse stresses and maximize operating life.


• Superior Plate Shape
The plate shape used by John Crane Sealol is called a nesting ripple. With a
three-sweep radius, this plate design allows the bellows device to be flexed
repeatedly without the metal being stressed beyond its endurance limit. 


• Self-Cleaning Design
Rotating bellows throw off suspended particles that clog spring-type seals. 
This self-cleaning action eliminates the need for external flushing, filters or 
cyclone separators and their associated costs.


• World-class Bellows Manufacture
Our bellows production facility has an outstanding manufacturing process with state-of-the-art stamping, 
welding and testing technology.


• Application Flexibility
A wide range of metallurgies, face combinations and packing materials are used to seal a variety of 
demanding applications.


• Design Versatility
The Low-Temperature and High-Temperature Series seals are available 
as either single or dual shaft-mounted designs. Combined with a 
secondary containment seal (ECSTM), they will also perform in 
hazardous applications where emission control is required. For easier 
installation and higher reliability, they can be designed in a variety of 
cartridge arrangements.


API-682 Qualified (Type 670, 604 and 609)
The Low-Temperature and High-Temperature Series Sealol Bellows 
Seals are fully qualified and comply with all API-682 technical design
requirements.


Advanced Research and Development
The Sealol bellows incorporate all of the design features resulting
from key engineering competencies, such as metallic thin shell
methodology, tribology and fluid sealing technology, and thin
film/fluid mechanics.


Metastream®


High-Performance                 ® Bellows Seals


2
Sealol is a registered trademark of John Crane.


ECS is a trademark of John Crane. 


Scientists at John Crane conduct in-depth research
that points the way to tomorrow’s products.







Type 670
The Type 670 is an all Alloy C-276 rotating bellows seal, providing high strength and


excellent corrosion resistance. It is extremely durable in applications where
temperature and media (fluid) result in an aggressive environment.


The Type 670 has been tested per API-682 Type B seals for low-temperature
refinery services. Other common applications include acids, caustics, amines,
and products with H2S, such as sour water and sour hydrocarbons.


The Type 670 can be designed as a dual seal using a non-pressurized buffer 
or pressurized barrier fluid. A pumping ring recirculates barrier fluid, assuring


cooler operating temperatures and extended reliable performance.  


Type 675/676
The Type 675 and 676 provide the same performance benefits as
the Type 670, but use different materials of construction. The Type
675, with a Titanium bellows, is ideal for chlorine, chlorine
dioxide, and ferric chloride services.  The Type 676, with an
AM350 stainless steel bellows, is well-suited for mild corrosive and
abrasive applications, such as miscellaneous water and paper stock.


Type 680
The Type 680 is the ideal seal for general-purpose applications. Its Alloy-20
bellows provide corrosion resistance in a broad range of services. Its cost-
effective design, combined with a reliable performance history, has made
the Type 680 the standard for many low-temperature applications found in
the chemical, water and wastewater, pulp and paper, and utility industries.


Type GL1B
The Type GL1B is a DOUBLE-PLY Inconel® 625 rolled metal bellows
seal. The open profile of the bellows allows easy cleaning making
it particularly suitable within the Pharmaceuticals and Food
processing industries. The combination of the rolled bellows
design and material of construction also make this suitable for a
variety of abrasive applications. With compliance to DIN 24960, ISO
3069 and ANSI B73 it can be fitted to most process pump designs.


Metastream®


Low-Temperature Series
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Metastream®


Low-Temperature Bellows Assemblies
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Type 670/675/676 Type 680


Performance Capabilities*


Pressure Vacuum to 25 bar / 360 psi for Types 670,675,676,680


Vacuum to 16 bar /230 psi for Types GL1B
(see Basic Pressure Ratings curve on Product Specification sheet)


Speed Up to 25 m/s / 5,000 fpm


Temperature -75°C to +290°C / -100°F to +550°F for Types 670,675,676,680


-40°C to +260°C / -40°F to +500°F for Type GL1B 
(depending on material being used)


*For more detailed information, see product specification sheet reference S-670/676/680, and S-GL1B.


Materials of Construction
Bellows Type 670: Alloy C-276 (UNS N10276) Type 675: Titanium (UNS R52400)


Type 676: AM350 (UNS S35500) Type 680: Alloy 20 (UNS N08020)
Type GL1B: Alloy 625 (UNS N06625)


End-Fittings Type 670: Alloy C-276 (UNS N10276) Type 675: Titanium (UNS R50400) 
Type 676: 316L Stainless Steel (UNS S31603) Type 680: Alloy 20 (UNS N08020)
Type GL1B: CrNiMo Steel (Duplex SS)


Faces Carbon, Tungsten Carbide, Silicon Carbide


Static Seals Fluorocarbon, EPR, PTFE-Encapsulated Fluorocarbon, Perfluoroelastomer, Nitrile


Type GL1B
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Type 604
The Type 604 is the leading seal of choice for demanding, high-
temperature applications. Available in either AM350 or Alloy 718, its
high-strength design provides maximum reliability. The stationary
bellows design accommodates high shaft-to-seal-chamber
misalignment.


Unlike rotating seals that must flex on every revolution to
accommodate shaft-to-seal-chamber misalignment, the stationary
604 adapts to this condition by flexing only once during installation.
This reduces seal movement, resulting in increased seal life.


Type 609
The Type 609 incorporates all of the rugged features of the Type 604, but is intended


for those demanding applications where a dependable, high-strength, rotating
seal is preferred. A narrow cross-section design enables the Type 609 to fit in


the most popular pumps without expensive and time-consuming seal
chamber modifications. This makes it the ideal seal for heat transfer,
hydrocarbon, and other applications that commonly use pumps with
limited seal chamber clearances.


Type 606
The Type 606 is a rotating seal with the same high-strength design features
as the Type 609. In addition, the Type 606 incorporates drive lugs under
the bellows that provide added rotational drive. This reduces torsional
stress on the bellows, and makes the Type 606 the ideal seal for maximum
reliability and extended life in viscous or thermosetting applications.


DOUBLE-PLYfor High-Pressure Applications
The John Crane High-Temperature Series seals also come with DOUBLE-PLY
bellows for high-pressure applications. For more information, contact 
John Crane Engineering.


Metastream®


High-Temperature Series


SINGLE - PLY DOUBLE - PLY







Metastream®


High-Temperature Bellows Assemblies
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Performance Capabilities*


Pressure Vacuum to 25 bar / 360 psi


Vacuum to 69 bar / 1,000 psi with DOUBLE-PLY bellows
(see Basic Pressure Ratings curve on Product Specification sheet) 


Speed Up to 25 m/s / 5,000 fpm for Types 606 and 609


Up to 50 m/s / 10,000 fpm for Type 604


Temperature -75°C to +425°C / -100°F to +800°F with Flexible Graphite static packing


*For more detailed information, see product specification sheet reference S-604/606/609.


Materials of Construction
Bellows Heat-Treated AM350 (UNS S35000), Alloy 718 (UNS N07718)


Shell/Primary Ring Alloy 42 (UNS K94100)


Adapter Alloy 625 (UNS N06625) with Alloy 718 bellows


347 Stainless Steel (UNS S34700) with AM350 bellows


Faces Carbon, Tungsten Carbide, Silicon Carbide


Static Seals Flexible Graphite


Type 604 Type 606


Type 609







For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.
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Wet/Dry
Single Welded Metal Bellows


Cartridge Seal


TYPE


SEALOL® BellowsSEALOL® Bellows


Wet/Dry
Single Welded Metal Bellows


Cartridge Seal


SEALOL® BellowsSEALOL® Bellows







Application Versatility
The Type 613 is available with a Hastelloy®-C
bellows assembly, an Alloy 20 gland, and a
wide range of elastomers to best suit your
particular application.


Optimized Bellows Design
Assures Superior Performance
Sealol's welded metal bellows design is manufac-
tured with a 45° tilt edge at the bellows inside
diameter to disperse stresses in the individual
bellows plates and to maximize their operating life.


Because of this unique bellows design, the Type
613 is able to handle the demanding requirements
for cycles of both wet and dry running.


Fits the Most Popular Pumps
The Type 613 fits the most popular standard
and enlarged seal chamber ANSI, DIN, and
metric pumps.


Simple Cartridge Design
Designed as a self-contained, preset cartridge seal,
its trouble-free, slide-on-and-tighten design makes
mounting simple, fast, and accurate.


Best Repair Program in the
Business
Regardless of the returned seal's condition, John
Crane will provide you with a completely re-
newed Type 613 in top operating condition for
approximately half the cost of a new one.


Outstanding Warranty
John Crane's warranty provides complete seal
coverage for 90 days.  Should your new Type 613
seal require replacement within the warranty
period, for any reason, it will be repaired or
replaced free of charge.


The Type 613 is a single Sealol bellows
cartridge seal designed to operate reliably
in services where short periods of dry
running conditions occur.


TYPE
613
Wet/Dry Cartridge Seal
SEALOL® Bellows







Proven Dry Sliding Technology
Using the time-tested and proven dry sliding
technology from our Emission Containment Seal
(ECS™), the Type 613 is ideal for processes that
periodically experience dry running conditions.
Applications involving batch processes, tank
farms, loading and unloading platforms, or other
intermittent processes are perfect for the Type 613
cartridge seal.


Precisely controlled, specially designed bellows
and optimal face materials are used in the Type
613 seal.  As a result, the Type 613 is able to
operate effectively during periods of dry running,
and successfully return to sealing liquid when
normal running conditions are restored.


Performance Capabilities*


Pressure: Vacuum to
10 bar/150 psig


Dry running Mode


1 bar/15 psig maximum


Temperature: -75°C/-100°F to
200°C/400°F
(depending on elastomer specified)


Speed: Up to 25 smps/5,000 sfpm


Materials of Construction


Bellows: Hastelloy-C


Gland: Alloy 20


Sleeve: 316SS or Alloy 20 (optional)


Stationary
Seal Face: Carbon


Rotating
Seal Face: Sealide®


Elastomers: Viton®, EPR, Teflon®


Encapsulated Viton,
Chemraz®, and Kalrez®


An expensive pump and seal overhaul of your
conventional wet seals, due to occasional dry
running, is no longer required.


* May vary depending on application requirements.  Specifications subject
to change without notice.  Consult your John Crane representative
for recommendations.







All trademarks or registered trademarks are the property of their respective owners.


For complete technical data contact John Crane or your nearest John Crane representative.
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Phone: 847-967-2400
Fax: 847-967-3915
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If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use.
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Type 285
Non-Contacting Sealol® Metal Bellows Seal


Non-Contacting Bellows Seal for Cryogenic Applications







The Type 285 seal is the first non-contacting welded metal bellows seal to be applied to 


cryogenic applications. John Crane’s expertise in non-contacting technology  (US patent number


4,889,348), combined with a specially designed Sealol bellows, ensures high performance, even in


the toughest cryogenic applications. 


Unique Spiral Groove Technology
As the worldwide leader in spiral groove technology, John Crane is the first to utilize non-contacting


seals in cryogenic applications. The John Crane spiral grooves enable the seal to operate on a gas film


by gathering and compressing the vaporized liquid. As the gas is forced towards the closed groove


ends, the pressure rises, which creates a cushion to separate the sealing faces. Since the seal faces do


not contact, dry-running and face wear problems, which are associated with conventional contacting


seals, are virtually eliminated.


Sealol Bellows Design
Since the 1960s, our metal bellows experience in diverse industries, such as oil and


gas, chemical, pulp and paper, municipalities, utilities, pharmaceutical, and food 


processing, has proven the soundness of Sealol’s welded metal bellows design.


Extensive computer modeling and testing have assured the bellows’ performance


through all operating parameters. Consequently, the metal bellows design enhances 


the Type 285 seal reliability. 


Applications
The Type 285’s compact design fits most popular cryogenic pumps without modification. It is 


available in various seal housing arrangements: flanged and left- or right-hand-threaded.


The design and materials of construction meet the industry


safety requirements, allowing the Type 285 to seal all of the


common industrial liquid gases, including:


• Oxygen,


• Nitrogen, and


• Argon.


Type 285
Non-Contacting Sealol Metal Bellows Seal


Sealol® is a registered trademark of John Crane.







Rotating Parts


Stationary Parts


Housing Versatility
The Type 285 seal is available
with three seal housing designs:
flanged and left- or right-hand-
threaded. To simplify installation,
a fitting tool can be provided to
help thread the seal into the
pump housing.


Antispark Sleeve
The Type 285 sleeve is made of a
special grade of tin bronze with
antisparking characteristics. This
enables you to operate safely in
liquid oxygen service.


Non-Contacting Spiral
Grooved Rotor
The Type 285 operates 
on a cushion of gas 
created at the seal 
interface. The spiral 
groove compresses 
the gas and causes 
the seal faces to 
separate.


Sealol Bellows
The Type 285 seal incorporates a specially designed
welded metal bellows, ensuring dependable 
performance across all operating conditions.


Floating Stator and 
Stationary Bellows
The floating carbon face, combined
with a stationary bellows, provides
for very reliable face alignment,
especially during pump start-up. 
The positive stator drive eliminates
failures associated with torsional
fatigue of the bellows. 
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Performance Capabilities
• Process Pressure: Vacuum to 7 bar g/100 psig


• Process Temperature: -196°C/-320°F to ambient


• Shaft Speed: Up to 10,000 rpm


Materials of Construction
• Stator: Carbon


• Spiral Groove Rotor: Tungsten Carbide


• Metal Bellows: Alloy 718 (Alloy 625 End Fittings)


• Housing: 316L Stainless Steel


• Spring-Energized Seal: Virgin PTFE, Cobalt-Chrome Alloy Spring


• Antispark Sleeve: Tin Bronze


• Retaining Ring: Nickel-Copper Alloy


• Shims: Copper Alloy


Rotating Parts


Stationary Parts







Features and Benefits of the Type 285 Seal
• Increases Mean Time Between Pump Maintenance (MTBPM)


• Lower maintenance costs (see table below)


• Eliminates seal face wear with non-contacting technology


• Compact design fits most standard cryogenic pumps


• Meets liquid oxygen safety requirements


• Antispark sleeve and snap ring


• More tolerant to system upsets


• Reduces power consumption


• Minimizes product loss


Fleet of 25 Trucks Seals Average Failures Cost per Cost
Seal Life per Year Failure† per Year


Liquid Argon 5 40 days 45 $1,500 $67,500
Liquid Nitrogen 10 100 days 35 $1,500 $52,500
Liquid Oxygen 10 175 days 20 $1,500 $30,000


Conventional Contacting Seals 25 100 $150,000


Type 285 Seals 25 365 days†† 1 $2,000 $50,000
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Type 285 Bellows...Optimized Design 
Our unique 45° tilt angle design delivers dependable and reliable ser-


vice by effectively distributing stresses away from the inside diameter


welds of the bellows’ plates. The tilt angle and plate design give the


bellows’ core rigidity and uniform stress distribution. 


Type 285 Seal Value Added


Total Savings for the First Year = $100,000  


†   Does not include truck downtime, product loss, maintenance operators’ time, etc.
†† This is a conservative life expectancy.


Cost comparison between Type 285 and Conventional Contacting Seals:
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High-Performance              ®


Edge-Welded Metal Bellows Seals  


Low-Temperature and High-Temperature Series







Sealol developed the first welded metal bellows seal in 1957 to solve critical and demanding
applications for NASA, and extended this technology to the process industry. Over 40 years of reliable
performance in a broad range of applications, combined with an annual output of over 200,000 
bellows seals, establishes Sealol as the leader in bellows sealing technology.


Leader in Bellows Sealing Technology
Sealol Low-Temperature and High-Temperature bellows seals assure low emissions and optimized
Mean-Time-Between-Planned-Maintenance (MTBPM).


• Superior Bellows Design
These seals are manufactured with a 45º tilt edge at the bellows’ inside
diameter to disperse stresses and maximize operating life.


• Superior Plate Shape
The plate shape used by John Crane Sealol is called a nesting ripple. With a
three-sweep radius, this plate design allows the bellows device to be flexed
repeatedly without the metal being stressed beyond its endurance limit. 


• Self-Cleaning Design
Rotating bellows throw off suspended particles that clog spring-type seals. 
This self-cleaning action eliminates the need for external flushing, filters or 
cyclone separators and their associated costs.


• World-class Bellows Manufacture
Our bellows production facility has an outstanding manufacturing process with state-of-the-art stamping, 
welding and testing technology.


• Application Flexibility
A wide range of metallurgies, face combinations and packing materials are used to seal a variety of 
demanding applications.


• Design Versatility
The Low-Temperature and High-Temperature Series seals are available 
as either single or dual shaft-mounted designs. Combined with a 
secondary containment seal (ECSTM), they will also perform in 
hazardous applications where emission control is required. For easier 
installation and higher reliability, they can be designed in a variety of 
cartridge arrangements.


API-682 Qualified (Type 670, 604 and 609)
The Low-Temperature and High-Temperature Series Sealol Bellows 
Seals are fully qualified and comply with all API-682 technical design
requirements.


Advanced Research and Development
The Sealol bellows incorporate all of the design features resulting
from key engineering competencies, such as metallic thin shell
methodology, tribology and fluid sealing technology, and thin
film/fluid mechanics.


Metastream®


High-Performance                 ® Bellows Seals


2
Sealol is a registered trademark of John Crane.


ECS is a trademark of John Crane. 


Scientists at John Crane conduct in-depth research
that points the way to tomorrow’s products.







Type 670
The Type 670 is an all Alloy C-276 rotating bellows seal, providing high strength and


excellent corrosion resistance. It is extremely durable in applications where
temperature and media (fluid) result in an aggressive environment.


The Type 670 has been tested per API-682 Type B seals for low-temperature
refinery services. Other common applications include acids, caustics, amines,
and products with H2S, such as sour water and sour hydrocarbons.


The Type 670 can be designed as a dual seal using a non-pressurized buffer 
or pressurized barrier fluid. A pumping ring recirculates barrier fluid, assuring


cooler operating temperatures and extended reliable performance.  


Type 675/676
The Type 675 and 676 provide the same performance benefits as
the Type 670, but use different materials of construction. The Type
675, with a Titanium bellows, is ideal for chlorine, chlorine
dioxide, and ferric chloride services.  The Type 676, with an
AM350 stainless steel bellows, is well-suited for mild corrosive and
abrasive applications, such as miscellaneous water and paper stock.


Type 680
The Type 680 is the ideal seal for general-purpose applications. Its Alloy-20
bellows provide corrosion resistance in a broad range of services. Its cost-
effective design, combined with a reliable performance history, has made
the Type 680 the standard for many low-temperature applications found in
the chemical, water and wastewater, pulp and paper, and utility industries.


Type GL1B
The Type GL1B is a DOUBLE-PLY Inconel® 625 rolled metal bellows
seal. The open profile of the bellows allows easy cleaning making
it particularly suitable within the Pharmaceuticals and Food
processing industries. The combination of the rolled bellows
design and material of construction also make this suitable for a
variety of abrasive applications. With compliance to DIN 24960, ISO
3069 and ANSI B73 it can be fitted to most process pump designs.


Metastream®


Low-Temperature Series
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Metastream®


Low-Temperature Bellows Assemblies
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Type 670/675/676 Type 680


Performance Capabilities*


Pressure Vacuum to 25 bar / 360 psi for Types 670,675,676,680


Vacuum to 16 bar /230 psi for Types GL1B
(see Basic Pressure Ratings curve on Product Specification sheet)


Speed Up to 25 m/s / 5,000 fpm


Temperature -75°C to +290°C / -100°F to +550°F for Types 670,675,676,680


-40°C to +260°C / -40°F to +500°F for Type GL1B 
(depending on material being used)


*For more detailed information, see product specification sheet reference S-670/676/680, and S-GL1B.


Materials of Construction
Bellows Type 670: Alloy C-276 (UNS N10276) Type 675: Titanium (UNS R52400)


Type 676: AM350 (UNS S35500) Type 680: Alloy 20 (UNS N08020)
Type GL1B: Alloy 625 (UNS N06625)


End-Fittings Type 670: Alloy C-276 (UNS N10276) Type 675: Titanium (UNS R50400) 
Type 676: 316L Stainless Steel (UNS S31603) Type 680: Alloy 20 (UNS N08020)
Type GL1B: CrNiMo Steel (Duplex SS)


Faces Carbon, Tungsten Carbide, Silicon Carbide


Static Seals Fluorocarbon, EPR, PTFE-Encapsulated Fluorocarbon, Perfluoroelastomer, Nitrile


Type GL1B
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Type 604
The Type 604 is the leading seal of choice for demanding, high-
temperature applications. Available in either AM350 or Alloy 718, its
high-strength design provides maximum reliability. The stationary
bellows design accommodates high shaft-to-seal-chamber
misalignment.


Unlike rotating seals that must flex on every revolution to
accommodate shaft-to-seal-chamber misalignment, the stationary
604 adapts to this condition by flexing only once during installation.
This reduces seal movement, resulting in increased seal life.


Type 609
The Type 609 incorporates all of the rugged features of the Type 604, but is intended


for those demanding applications where a dependable, high-strength, rotating
seal is preferred. A narrow cross-section design enables the Type 609 to fit in


the most popular pumps without expensive and time-consuming seal
chamber modifications. This makes it the ideal seal for heat transfer,
hydrocarbon, and other applications that commonly use pumps with
limited seal chamber clearances.


Type 606
The Type 606 is a rotating seal with the same high-strength design features
as the Type 609. In addition, the Type 606 incorporates drive lugs under
the bellows that provide added rotational drive. This reduces torsional
stress on the bellows, and makes the Type 606 the ideal seal for maximum
reliability and extended life in viscous or thermosetting applications.


DOUBLE-PLYfor High-Pressure Applications
The John Crane High-Temperature Series seals also come with DOUBLE-PLY
bellows for high-pressure applications. For more information, contact 
John Crane Engineering.


Metastream®


High-Temperature Series


SINGLE - PLY DOUBLE - PLY







Metastream®


High-Temperature Bellows Assemblies
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Performance Capabilities*


Pressure Vacuum to 25 bar / 360 psi


Vacuum to 69 bar / 1,000 psi with DOUBLE-PLY bellows
(see Basic Pressure Ratings curve on Product Specification sheet) 


Speed Up to 25 m/s / 5,000 fpm for Types 606 and 609


Up to 50 m/s / 10,000 fpm for Type 604


Temperature -75°C to +425°C / -100°F to +800°F with Flexible Graphite static packing


*For more detailed information, see product specification sheet reference S-604/606/609.


Materials of Construction
Bellows Heat-Treated AM350 (UNS S35000), Alloy 718 (UNS N07718)


Shell/Primary Ring Alloy 42 (UNS K94100)


Adapter Alloy 625 (UNS N06625) with Alloy 718 bellows


347 Stainless Steel (UNS S34700) with AM350 bellows


Faces Carbon, Tungsten Carbide, Silicon Carbide


Static Seals Flexible Graphite


Type 604 Type 606


Type 609







For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.
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High-Performance              ®


Edge-Welded Metal Bellows Seals  


Low-Temperature and High-Temperature Series







Sealol developed the first welded metal bellows seal in 1957 to solve critical and demanding
applications for NASA, and extended this technology to the process industry. Over 40 years of reliable
performance in a broad range of applications, combined with an annual output of over 200,000 
bellows seals, establishes Sealol as the leader in bellows sealing technology.


Leader in Bellows Sealing Technology
Sealol Low-Temperature and High-Temperature bellows seals assure low emissions and optimized
Mean-Time-Between-Planned-Maintenance (MTBPM).


• Superior Bellows Design
These seals are manufactured with a 45º tilt edge at the bellows’ inside
diameter to disperse stresses and maximize operating life.


• Superior Plate Shape
The plate shape used by John Crane Sealol is called a nesting ripple. With a
three-sweep radius, this plate design allows the bellows device to be flexed
repeatedly without the metal being stressed beyond its endurance limit. 


• Self-Cleaning Design
Rotating bellows throw off suspended particles that clog spring-type seals. 
This self-cleaning action eliminates the need for external flushing, filters or 
cyclone separators and their associated costs.


• World-class Bellows Manufacture
Our bellows production facility has an outstanding manufacturing process with state-of-the-art stamping, 
welding and testing technology.


• Application Flexibility
A wide range of metallurgies, face combinations and packing materials are used to seal a variety of 
demanding applications.


• Design Versatility
The Low-Temperature and High-Temperature Series seals are available 
as either single or dual shaft-mounted designs. Combined with a 
secondary containment seal (ECSTM), they will also perform in 
hazardous applications where emission control is required. For easier 
installation and higher reliability, they can be designed in a variety of 
cartridge arrangements.


API-682 Qualified (Type 670, 604 and 609)
The Low-Temperature and High-Temperature Series Sealol Bellows 
Seals are fully qualified and comply with all API-682 technical design
requirements.


Advanced Research and Development
The Sealol bellows incorporate all of the design features resulting
from key engineering competencies, such as metallic thin shell
methodology, tribology and fluid sealing technology, and thin
film/fluid mechanics.


Metastream®


High-Performance                 ® Bellows Seals


2
Sealol is a registered trademark of John Crane.


ECS is a trademark of John Crane. 


Scientists at John Crane conduct in-depth research
that points the way to tomorrow’s products.







Type 670
The Type 670 is an all Alloy C-276 rotating bellows seal, providing high strength and


excellent corrosion resistance. It is extremely durable in applications where
temperature and media (fluid) result in an aggressive environment.


The Type 670 has been tested per API-682 Type B seals for low-temperature
refinery services. Other common applications include acids, caustics, amines,
and products with H2S, such as sour water and sour hydrocarbons.


The Type 670 can be designed as a dual seal using a non-pressurized buffer 
or pressurized barrier fluid. A pumping ring recirculates barrier fluid, assuring


cooler operating temperatures and extended reliable performance.  


Type 675/676
The Type 675 and 676 provide the same performance benefits as
the Type 670, but use different materials of construction. The Type
675, with a Titanium bellows, is ideal for chlorine, chlorine
dioxide, and ferric chloride services.  The Type 676, with an
AM350 stainless steel bellows, is well-suited for mild corrosive and
abrasive applications, such as miscellaneous water and paper stock.


Type 680
The Type 680 is the ideal seal for general-purpose applications. Its Alloy-20
bellows provide corrosion resistance in a broad range of services. Its cost-
effective design, combined with a reliable performance history, has made
the Type 680 the standard for many low-temperature applications found in
the chemical, water and wastewater, pulp and paper, and utility industries.


Type GL1B
The Type GL1B is a DOUBLE-PLY Inconel® 625 rolled metal bellows
seal. The open profile of the bellows allows easy cleaning making
it particularly suitable within the Pharmaceuticals and Food
processing industries. The combination of the rolled bellows
design and material of construction also make this suitable for a
variety of abrasive applications. With compliance to DIN 24960, ISO
3069 and ANSI B73 it can be fitted to most process pump designs.


Metastream®


Low-Temperature Series
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Metastream®


Low-Temperature Bellows Assemblies
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Type 670/675/676 Type 680


Performance Capabilities*


Pressure Vacuum to 25 bar / 360 psi for Types 670,675,676,680


Vacuum to 16 bar /230 psi for Types GL1B
(see Basic Pressure Ratings curve on Product Specification sheet)


Speed Up to 25 m/s / 5,000 fpm


Temperature -75°C to +290°C / -100°F to +550°F for Types 670,675,676,680


-40°C to +260°C / -40°F to +500°F for Type GL1B 
(depending on material being used)


*For more detailed information, see product specification sheet reference S-670/676/680, and S-GL1B.


Materials of Construction
Bellows Type 670: Alloy C-276 (UNS N10276) Type 675: Titanium (UNS R52400)


Type 676: AM350 (UNS S35500) Type 680: Alloy 20 (UNS N08020)
Type GL1B: Alloy 625 (UNS N06625)


End-Fittings Type 670: Alloy C-276 (UNS N10276) Type 675: Titanium (UNS R50400) 
Type 676: 316L Stainless Steel (UNS S31603) Type 680: Alloy 20 (UNS N08020)
Type GL1B: CrNiMo Steel (Duplex SS)


Faces Carbon, Tungsten Carbide, Silicon Carbide


Static Seals Fluorocarbon, EPR, PTFE-Encapsulated Fluorocarbon, Perfluoroelastomer, Nitrile


Type GL1B
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Type 604
The Type 604 is the leading seal of choice for demanding, high-
temperature applications. Available in either AM350 or Alloy 718, its
high-strength design provides maximum reliability. The stationary
bellows design accommodates high shaft-to-seal-chamber
misalignment.


Unlike rotating seals that must flex on every revolution to
accommodate shaft-to-seal-chamber misalignment, the stationary
604 adapts to this condition by flexing only once during installation.
This reduces seal movement, resulting in increased seal life.


Type 609
The Type 609 incorporates all of the rugged features of the Type 604, but is intended


for those demanding applications where a dependable, high-strength, rotating
seal is preferred. A narrow cross-section design enables the Type 609 to fit in


the most popular pumps without expensive and time-consuming seal
chamber modifications. This makes it the ideal seal for heat transfer,
hydrocarbon, and other applications that commonly use pumps with
limited seal chamber clearances.


Type 606
The Type 606 is a rotating seal with the same high-strength design features
as the Type 609. In addition, the Type 606 incorporates drive lugs under
the bellows that provide added rotational drive. This reduces torsional
stress on the bellows, and makes the Type 606 the ideal seal for maximum
reliability and extended life in viscous or thermosetting applications.


DOUBLE-PLYfor High-Pressure Applications
The John Crane High-Temperature Series seals also come with DOUBLE-PLY
bellows for high-pressure applications. For more information, contact 
John Crane Engineering.


Metastream®


High-Temperature Series


SINGLE - PLY DOUBLE - PLY







Metastream®


High-Temperature Bellows Assemblies
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Performance Capabilities*


Pressure Vacuum to 25 bar / 360 psi


Vacuum to 69 bar / 1,000 psi with DOUBLE-PLY bellows
(see Basic Pressure Ratings curve on Product Specification sheet) 


Speed Up to 25 m/s / 5,000 fpm for Types 606 and 609


Up to 50 m/s / 10,000 fpm for Type 604


Temperature -75°C to +425°C / -100°F to +800°F with Flexible Graphite static packing


*For more detailed information, see product specification sheet reference S-604/606/609.


Materials of Construction
Bellows Heat-Treated AM350 (UNS S35000), Alloy 718 (UNS N07718)


Shell/Primary Ring Alloy 42 (UNS K94100)


Adapter Alloy 625 (UNS N06625) with Alloy 718 bellows


347 Stainless Steel (UNS S34700) with AM350 bellows


Faces Carbon, Tungsten Carbide, Silicon Carbide


Static Seals Flexible Graphite


Type 604 Type 606


Type 609







For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.
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SAF SEAL FOR SCREENS
The double acting, balanced and heavy-duty design of SAFESEAL SAF ensures reliable
performance and long lifetime under demanding conditions.


APPLICATIONS
These seals are specially engineered to fit  all various screen types, for example: Ahlstrom,
Valmet, Bird, Sunds Defibrator, Ingersoll-Rand, Noss, Voith, Beloit etc. The double balanced
design allows operation with pressurized or non-pressurized seal water. SAF double acting,
balanced seal ensures longer operating time than a single acting seal.


Mechanical 
Sealing 
Systems
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DESIGN ASPECTS
1. Cartridge design
• easy to install
• no measuring needed
• rigid heavy duty design
• self centering


2. Open seal area
• no product build-up in 
the seal area
• no seal hang-up


3. Product is out side of seal faces
• centrifugal forces will help to move solids
away from the seal faces


4. Only one set of non-rotating springs
is used
• the seal can accomodate up to ± 2 mm
(0,080") axial movement
• no spring pulsation


5. Elastically mounted
thrust rings
• self aligning design


6. Balanced design
• pressurized or non-pressurized 
seal water can be used
• pressure shocks do not open the seal faces


Safematic Inc. 
400 Overlook Business Park
Building 11, Suite B, 
1360 Union Hill Road, 
Alpharetta, GA 30004, USA
Tel.+1 770 667 6311,
fax +1 770 667 6268
http://www.safematicusa.com


Safematic Oy, Box 10, FIN–40951 Muurame. 
Tel. +358 14 600 611; fax +358 14 600 600.


email: safematic@safematic.com


http://www.safematic.com


ISO 9001 CERTIFICATE


SAFESEAL
DOUBLE ACTING CARTRIDGE
SEAL FOR SCREENS.








■ Temperature: -140°C to 315°C/-220°F to 600°F
■ Pressure: Up to 450 BARG/6,500 PSIG across


single stage
■ Speed: Up to 200 m/s / 660 fps
■ Shaft: Up to 350 mm/13.75 in.


Performance Capabi l i t ies


Design Features
■ Shrouded mating ring prevents secondary damage in


the event of a mating ring fracture.
■ Low-level leakage can be vented to a safe area, used as


fuel to drive equipment, or returned to process via a
low-pressure ejector.
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Product  Descript ion
Type 28 compressor dry-running gas seals have been the
industry standard since 1970 for gas-handling 
turbomachinery. Utilizing John Crane's patented spiral
groove pattern, these seals are non-contacting in operation.
■ During dynamic operation, the mating ring/seat and


primary ring/face maintain a sealing gap of approximately
0.0002 in./5 microns, thereby eliminating wear.


■ These seals eliminate seal oil contamination and reduce
maintenance costs and downtime.


■ Single, double opposed, and tandem cartridge seals are
capable of handling a wide variety of gas sealing
applications in the gas collection/transmission, refining,
chemical and petrochemical processing industries.


TYPE 28 Compressor Seals
Dry-Running, Non-Contacting Gas Seals 


Optional Bidirectional Groove DesignStandard Unidirectional Groove Design


*Contact DryGasSeals@johncrane.com for more information about exact application requirements.
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TYPE 28 Compressor Seals
Dry-Running, Non-Contacting Gas Seals


Size  and Speed E f fect  on Leakage


Pressure,  Temperature and Gas E f fect  on Leakage


Gas Seal  Power Consumpt ion


*This information should not be used for specification purposes. Contact DryGasSeals@johncrane.com for more information about exact application requirements.







TYPE 28 Compressor Seals
Dry-Running, Non-Contacting Gas Seals


Typica l  S ing le  Seal  Arrangement  and Seal  Support  System


Typica l  Double  Opposed Seal  Arrangement  and Seal  Support  System


*Single Seal Arrangement for applications not requiring a safety back-up seal.


*Tandem Seal Arrangement for applications requiring a safety back-up seal.


VENTVENT


JOHN CRANE


GAS SEALS


VENTVENT EXTERNAL SUPPLY


JOHN CRANE


GAS SEALS


JOHN CRANE


GAS SEALS


APPROVED VENT APPROVED VENT VENTVENT


*Double Seal Arrangement where hazardous gas is not permissible to leak into atmosphere.


Typica l  Tandem Seal  Arrangement  and Seal  Support  System


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without
prior notice. ISO 9001, ISO 14001, ISO/TS 16949 Certified. Details available on request.


©2008 John Crane   Print 03/08 www.johncrane.com S-28AT/28XP/28EXP/Eng


For your nearest John Crane facility, please contact one of the locations below.


Europe


Slough, UK


Tel: +44-1753-224000
Fax: +44-1753-224224


North America


Morton Grove


Tel: +1-847-967-2400
Fax: +1-847-967-3915


Latin America


São Paulo, Brazil


Tel: +55-11-3371-2500
Fax: +55-11-3371-2599


Middle East & Africa


Dubai, United Arab Emirates


Tel: +97-1488-39510
Fax: +97-1488-37766


Asia Pacific


Singapore


Tel: +65-6512-5200
Fax: +65-6512-5233








■ Temperature: -140°C to 315°C/-220°F to 600°F
■ Pressure: Up to 450 BARG/6,500 PSIG across


single stage
■ Speed: Up to 200 m/s / 660 fps
■ Shaft: Up to 330 mm/13 in.


Performance Capabi l i t ies


Design Features
■ Shrouded mating ring prevents secondary damage in


the event of a mating ring fracture.
■ Low-level leakage can be vented to a safe area, used as


fuel to drive equipment, or returned to process via a
low-pressure ejector.


2
8
A
T/


2
8
X


P
/
2


8
E
X


P


Product  Descript ion
Type 28 compressor dry-running gas seals have been the
industry standard since early 1970 for gas-handling 
turbomachinery. Utilizing John Crane's patented spiral
groove pattern, these seals are non-contacting in operation.
■ During dynamic operation, the mating ring/seat and


primary ring/face maintain a sealing gap of approximately
0.0002 in./5 microns, thereby eliminating wear.


■ These seals eliminate seal oil contamination and reduce
maintenance costs and downtime.


■ Single, double opposed, and tandem cartridge seals are
capable of handling a wide variety of gas sealing
applications in the gas collection/transmission, refining,
chemical and petrochemical processing industries.


TYPE 28 Compressor Seals
Dry-Running, Non-Contacting Gas Seals 


Optional Bidirectional Groove DesignStandard Unidirectional Groove Design


*Contact DryGasSeals@johncrane.com for more information about exact application requirements.
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Conditions: 6.187-inch Diameter Seal, 14,000 rpm
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TYPE 28 Compressor Seals
Dry-Running, Non-Contacting Gas Seals


Size  and Speed E f fect  on Leakage


Pressure,  Temperature and Gas E f fect  on Leakage


Gas Seal  Power Consumpt ion


*This information should not be used for specification purposes. Contact DryGasSeals@johncrane.com for more information about exact application requirements.







TYPE 28 Compressor Seals
Dry-Running, Non-Contacting Gas Seals


Typica l  S ing le  Seal  Arrangement  and Seal  Support  System


Typica l  Double  Opposed Seal  Arrangement  and Seal  Support  System


Typica l  Tandem Seal  Arrangement  and Seal  Support  System


*Single Seal Arrangement for applications not requiring a safety back-up seal.


*Tandem Seal Arrangement for applications requiring a safety back-up seal.


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.


©2002 John Crane Inc.   Print 2/02 www.johncrane.com ISO-Certified QS 9000 S-28AT/28XP/28EXP


*For more information contact DryGasSeals@johncrane.com


Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove, Illinois USA


1-800-SEALING
Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East, Africa, Asia
Dubai, United Arab Emirates


Tel: 971-4-3438940
Fax: 971-4-3438970


VENTVENT


JOHN CRANE GAS SEALS


VENTVENT


JOHN CRANE GAS SEALS


EXTERNAL SUPPLY


APPROVED VENTVENT


JOHN CRANE GAS SEALS


APPROVED VENT VENT


*Double Seal Arrangement where hazardous gas is not permissible to leak into atmosphere.








Heavy Duty Cartridge Seals for 
Eccentric Screw Pumps


SAS, SE2 and SAB







Features & Benefits
1. Cartridge design


- no fitting parts needed
- easy to install
- no measuring required
- self-centering


2. Open seal area
- no product build-up in seal area
- no seal hung-up


3. Pumped product is outside seal faces
- centrifugal forces help moving solids content away from seal faces


4. Only one set of non-rotating springs are used
- no spring pulsation


5. Springs are isolated from the process
- no clogging and corrosion


6. Elastically mounted seal faces especially for latex services
- self-aligning design
- rubber booth seal face attachment
- special shaped seal face geometry


7. Balanced design
- pressurized or non-pressurized seal water can be used with type SE2 seal
- pressure shocks do not open seal faces (latex service requires over-pressurized 


barrier liquid)


Engineering aspects


Type SE2 double-balanced dual cartridge seal
For Latex applications.







Eccentric screw pump seals


John Crane Safematic seals are especially designed for eccentric screw pumps in close
cooperation with well-known companies. This application-focused approach ensures reliable
performance and extended seal life under extremely demanding conditions. John Crane
Safematic seals are used in e.g. Allweiler, Netzsch-Mohno, Mono, Robbins & Meyers, Seepex
and Bornemann pumps.


Typical Applications
Eccentric pump applications can mainly be found in following industries and plants:
- sewage - mining - waste water
- chemistry - paints and varnishes - food and beverage
- pulp and paper - starch factories - sugar refineries


Type SAS 
single-acting cartridge seal


Mainly used in waste water treatment
and sewage pumps. Flush optional.


Type SE2 
double-balanced dual
cartridge seal


For demanding heavy duty applications
where maximum performance is
required.


Type SAB 
double-acting cartridge seal


Used in application where limited
space is available.


Eccentric screw pumps are used for pumping and dosing liquids with features such
as high viscosity, pasty texture, tendency for froth or various demanding contents
(neutral, aggressive, pure, abrasive, gaseous or fibrous) and solids.







Typical seal support systems used with
eccentric screw pumps


Seal Identification Codes
E.g.  SE2-75-QRVG-304779 


XXX-XX-X1X2X3X4-XXXXXX


1  Type of seal SAS: single seal
SAB: double seal
SE2: dual seal


2   Shaft diameter: (mm, in)


3   Material codes


X1 X2 X3 X4


Q-SiC/SiC R-AISI 316/329 M-PTFE O-single seal
G-SiC/carbon T-titanium E-EPDM N-TC/Carbon
T-TC/TC U-UHB 904 L V-FKM G- SiC/Carbon


4   Drawing number


1 2 3 4


Technical Specification


Stuffing box pressure 20 bar (290 psi) max
Seal water pressure 15 bar (215 psi) max
Velocity 20 m/s (65 ft/s) max
Temperature 180 °C (350 °F) max


Materials
Seal faces SiC vs. SiC (product side)


SiC vs. C (atmospheric side)
O-rings FKM against the product


PTFE, EPDM, FFKM optional
Metallurgy AISI 316/329 as standard
Springs Nimonic steel


Safeunit™


Complete monitoring and
control solution for seals
and seal water systems.


Safesifon


Closed seal water system
normally used in critical
applications where process
dilution is not allowed.


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection
and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice.


©2006 John Crane   Print 10/06   www.johncrane.com ISO 9001, ISO 14001, ISO/TS 16949 Certified. Details available on request.   S-CPKT/Eng


Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove


Tel: 1-713-944-6690
Fax: 1-713-946-8252


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East & Africa
Dubai, United Arab Emirates


Tel: 971-4-3438940
Fax: 971-4-3438970


Asia
Singapore


Tel: 65-6512-5200
Fax: 65-6512-5233








Heavy Duty Cartridge Seals


SB1, SBW and SB2







Typical applications


Safeseal SB1 is a single cartridge seal for use with clean 


fluids and lubricants: e.g., water, oil, solvents, and pulp (con-


sistency ≤2%). Generally it is used in pumps in the 


pulp & paper industry, as well as in power plants.


The SB1 cartridge seal fits in various pumps as well as 


in other processing equipment.


The SB1 seal is versatile, easy to install and maintain.


Although the design of the seal is simple, it contains


advanced technical features such as patented seal face


holders and an elastic thrust ring.


Features


The balanced cartridge design makes the SB1 seal applica-


ble for a wide range of demanding conditions.


1. Balanced construction


Sudden changes in pressure do not affect seal function.


2. Springs are located in the stationary part of the seal


Shaft misalignment will not vibrate the springs or wear 


out the O-rings.


3. SiC/carbon faces are standard


Ideal for the high speeds found in condensate and high 


pressure pumps.


4. Cartridge design


Easy to install, reducing possibilities of human error.


No measurements necessary for installation.


5. No drive pins in contact with faces


No face cracking during start-up.


6. Available in different materials


Selection covers all single seal applications.


Technical specifications


Stuffing box pressure max. 15 bar (215 psi)


Speed max. 20 m/s  (65 ft/s)


Temperature max. 120 °C (250 °F)


Materials


Seal faces SiC/Carbon


SiC/SiC


O-rings PTFE


EPDM


Viton®


Metals AISI 329 standard,


Titanium, Hastelloy, UHB


Springs Nimonic steel


Standard seal


SB1-ØD2-GREO


Safeseal SB1


Versatile seal for clean fluids and lubricants







SB1 Dimensions (mm)
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Seal Size







Typical applications


Safeseal SBW is a single seal cartridge used in the quench


(unpressurised) wash. The SBW seal can be used in many


industrial process pumps. The design ensures reliable per-


formance and longevity under demanding conditions.


Typical, applications include pulp pumps in the pulp & paper


industry and in high temperature condensate pumps. 


The SBW cartridge seal fits other processing equipment in


addition to pumps.


Features


Balanced cartridge design makes the SBW seal ideal for a


wide range of applications under demanding conditions.


1. Balanced design


Sudden changes in pressure do not affect seal function.


2. Springs are located in the stationary part of the seal, 


in the seal water


Shaft misalignment will not vibrate the springs or wear 


out the O-rings. The seal water washes the springs.


3. Cartridge design


No measurements necessary for installation, easy to 


install, reducing possibilities of human error.


4. No drive pins in contact with faces


No face cracking during start-up.


5. Available in different materials


Selection covers all single seal applications.


6. Unpressurised water quench


At high temperatures, the seal is cooled with an 


unpressurised (quench) wash. A V-ring prevents wash 


water leakage.


Technical specifications


Stuffing box pressure max. 15 bar (215 psi)


Seal water pressure max.  0.5 bar (7 psi)


Speed max. 20 m/s (65 ft/s)


Temperature max. 150 °C (300 °F)


Materials


Faces SiC/Carbon


SiC/SiC


O-rings PTFE


EPDM


Viton®


Metals AISI 329 standard, 


Titanium, Hastelloy, UHB


Springs Nimonic steel.


Standard seal


SBW-ØD2-QREV


Safeunit™


0 bar


0.5-1.5 l/min


Safeseal SBW


Reliable quench seal







SBW Dimensions (mm)
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Seal Size







Typical applications


Safeseal SB2 is a dual cartridge seal. Its double-balanced


design ensures the reliability and longevity of the seal in the


most demanding conditions. The SB2 seal is ideal for use


with environmentally hazardous and abrasive fluids, most


often used in pumps in pulp mill area for cooking, evapora-


tion and causticising. The SB2 seal is also compatible with


other kinds of pumps and process equipment including agi-


tators.


Features


1. A patented heat process fastens the seal faces 


ensuring correct, distortion-free face


Alignment at all recommended temperatures.


2. The springs are located in the stationary body of the 


seal, in the seal water


The seal water washes the springs, preventing process 


chemical corrosion and reduces chance of the springs 


getting blocked or jammed. Shaft misalignment does not 


vibrate or wear out the O-rings.


3. The piston design permits free axial movement


It allows ± 2 mm axial movement. Impeller adjustments 


do not affect face load or spring force.


4. PTFE slot rings


PTFE slot rings replace the traditional O-rings in places 


where they are exposed to the product, preventing 


sticking.


5. Protected faces


The seal face carriers are driven by machined fits,


preventing metal stress from distorting the face.


6. Patented double-balanced design


Allows the use of both pressurised and unpressurised 


water and prevents face overload.


Technical specifications


Stuffing box pressure max. 15 bar (215 psi)


Seal pressure max. 15 bar (215 psi)


Velocity max. 20 m/s (65 ft/s)


Temperature max. 180 °C (350 °F)


Materials


Faces SiC/Carbon


SiC/SiC


O-rings PTFE


EPDM


Viton®


Metals AISI 329 and 316 standard, 


Titanium, Hastelloy, UHB


Springs Nimonic steel


Standard seal


SB2-ØD2-QRMN


Safeunit™


2-15 bar


0.5-3 l/min


Safeseal SB2 


Double-balanced cartridge seal designed for


the toughest conditions







This seal is the most technically advanced seal on the market.


Combined with the SAFEUNIT™ control and monitoring systems, it guarantees long and trouble-free use.


SB2 Dimensions (mm)
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SB Seal Identification Codes


E.g.  SB2-50-QRMG-302197 
XXX-XX-X 1X 2X 3X 4 -XXXXXX


1 Type of seal SB1: single seal


SBW: single seal with quench


SB2: double seal


2 Shaft diameter: (mm, in)


3 Material codes


X1 X2 X3 X4


Q-SiC/SiC R-AISI 316/329 M-PTFE N-TC/carbon


G-SiC/carbon T-titanium E-EPDM G-SiC/carbon


T-TC/TC U-UHB 904 L V-Viton® V- V-ring


O-single seal


4   Drawing number


Mechanical Sealing Systems


1 2 3 4


With SB seals you can standardise your seal inventory and reduce


the amount of capital.


John Crane has a comprehensive network of highly trained representatives, dis-


tributors and installation and maintenance personnel. Contact your local John


Crane sales office for more information.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without
prior notice. ISO 9001, ISO 14001, ISO/TS 16949 Certified. Details available on request.
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For your nearest John Crane facility, please contact one of the locations below.


Europe


Slough, UK


Tel: +44-1753-224000
Fax: +44-1753-224224


John Crane Safematic Oy


Muurame, Finland


Tel: +358-10-8525-611
Fax: +358-10-8525-600


North America


Morton Grove


Tel: +1-847-967-2400
Fax: +1-847-967-3915


Latin America


São Paulo, Brazil


Tel: +55-11-3371-2500
Fax: +55-11-3371-2599


Middle East & Africa


Dubai, United Arab Emirates


Tel:  +971-481-27800
Fax: +971-488-62830


Asia Pacific


Singapore


Tel: +65-6512-5200
Fax: +65-6512-5233
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Type JCS1 for Andritz Pumps


& Balanced design
& A patented thermal method is used to fasten the  
seal faces ensuring correct distortion free face
& No drive pins at seal faces
& Floating seat ring design


Type JCS1


ONE SINGLE COMPACT UNIT


! Controls and monitors seal water 
flow and pressure.
! Detects internal seal leakage and 


packing wear.
! Reduces and pre determines maximum  


seal water consumption.
! Can back flush and clean with equipment 


running.
! Simplifies pump setup.
! Greatly reduces multi-component 


installation cost.
! Flow indicator and pressure gauge with 


memory pin.  
! Unique non-clog valves
! Available with optional electrical arms.


! A patented thermal method is used to fasten 
the seal faces ensuring correct, distortion-
free face 
! No drive pins at seal faces
! Open seal area
! The piston design permits free axial 
   movement 


Type JCS2


SAFEUNIT SFD-C-08-10-R3/8/S/AC-1


BILL OF MATERIAL
1. Flowmeter 1 pc
2. Back valve 1 pc
3. Hose coupling 1 pc
4. Hose coupling 2 pcs
5. Hose clamp 7 pcs
6. Hose (inside diameter 3/8", 10 mm) 4 pcs
7. Stand 1 pc
8. Alarm device 1 pc (option) *


* Alarm device type: AC-1, DC-1


! Spring is located in the stationary body
  of the seal
! Protected seal faces
! Product outside the seal faces
! Flexible structure


& Product outside the seal faces
& Open seal area
& Stationary springs and o-ring
& Flexible structure
& Protected seal faces


Type JCS2 for Andritz Pumps


Material selection for metal parts
! SS 2343/2324
! SS2562 (UHB 904L)
! Avesta 254 SMO
! SS 2328 (SAF2507)
! Avesta 654 SMO
! Titanium
! Others as an options


Technical specifications
! Stuffing box pressure max. 25 bar (350 psi)
! Seal water pressure max. 15 bar (215 psi)
! Speed max. 20 m/s (65 ft/s)


Material selection for elastomers
! EPDM
! FKM
! PTFE
! Others as an option


Seal Water Connections
! Connections in the pump back plate


Seal ring and seat ring selection
! SiC/ SiC process side
! SIC/ SiC ATM side


Material selection for metal parts
! SS 2343/2324
! Avesta 654 SMO
! SS 2328 (SAF2507)
! Others as an options


Technical specifications
! Stuffing box pressure max. 16 bar (224 psi)
! Speed max. 20 m/s (65 ft/s)
! Temperature max. 120 ºC (250 ºF)


Material selection for elastomers
! EPDM 
! FKM
! PTFE 
! Others as an option


Seal Water Connections
! No


Seal and seat ring selection
! C/SiC, used for pure liquids
! SiC/SiC pH range 0-14
! SiC is used for abrasive and 
chemically aggressive products


Pressure gauge with memory pin


Inductive low-flow alarm 
sensor (optional)


Flow memory pin indicator


Push-clean button


Flow regulating valve


Pressure regulating valve
(for double seal applications)


! Flow 0-8 l/min
! Pressure max 10 bar







Sealing Solutions for 
Andritz pumps


JCS1, JCS2
Safeunit


Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East, Africa, Asia
Dubai, United Arab Emirates


Tel: 971-4-883 9510
Fax: 971-4-883 9550


24hr Emergency Number
071-50-7-24-365-5


North America
Morton Grove, Illinois USA


1-800-SEALING
Tel: 1-847-967-2400
Fax: 1-847-967-3915


John Crane Safematic Oy
Muurame, Finland


Tel. 358-10-8525 611
Fax: 358-10-8525-600


For your nearest John Crane facility, please contact one of the locations above.


Mechanical Sealing Systems


Type JCS seal identification System


E.g. JCS2 50 QRMQ 307645
X1X2X3X4


Type of seal: JCS1 = single seal
JCS2 = double seal


Shaft diameter: (mm)


Material codes:


X1 X2 X3 X4
Q=SiC/SiC R=EN 1.4436/1.4460 M=PTFE Q=SiC/SiC
G=SiC/carbon (SS 2343/2324) E=EPDM G=SiC/carbon


®(AISI 316/329) V=Viton O=single seal
X=other


Assembly drawing number


John Crane has a comprehensive network of highly trained representatives, distributors, and installation 
and maintenance personnel. Contact your local John Crane sales office for more information.
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www.johncrane.com
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Product Description
The Metastream™ L Series range of membrane couplings
has been specifically designed to provide a cost
effective solution for demanding industrial applications.
The couplings are selected by their torque capacity,
with the scalloped hub providing the right size 
for the shaft.


� Easy to install


� Operates in either direction


� Hubs supplied either finish machined or solid


� Coated carbon steel hardware for corrosion protection


� Choice of hub configuration to suit the shaft diameter


� Complies with ATEX 95 for use in hazardous
environments on Group II Category 2 Equipment


Design Features
� Fit and Forget: The L series coupling is designed for


infinite life, and with correct machinery alignment often
outlasting the machines it is connected to


� Overload Protection: The coupling is fitted with
overload collars to protect the membranes in the
event of severe torsional overload


� Low Imposed Loads: The membranes have been
designed to optimise their torque capability, whilst
minimising the reaction forces due to misalignment
so reducing machinery vibration and maximising
bearing life


� Zero Maintenance: The coupling has no relative
moving parts, and hence requires no lubrication 
or maintenance


� No Backlash: The coupling design, with fitted bolts,
and torsionally stiff membranes ensures that there is
zero backlash. This makes the coupling ideal for
drives such as machine tool indexers, printing
processes, packaging, and all applications where
constant speed without fluctuations is crucial
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A – Stainless Steel
Flexible
Membranes


B – Overload & Anti-
fly Protection
Collars


C – Anti-Corrosion
Treatment


D – Membrane Unit
Assembly for Ease
of Fitting


E – Fitted Bolts for
Balance Integrity


F – Scalloped hubs to
maximise bore
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L Series


Membrane Couplings


Metric Dimensional Data (mm)


Typical Arrangement


l1S1l1


d6 db d4


Coupling Rating Max. Peak Max. Max. Weight Coupling Kg Weight
Size Continuous Overload Unbalanced Balanced Min. Std. Extra Unbored


kW/1000 Torque Torque Speed Speed DBSE DBSE Hub
rpm kNm kNm rpm rpm Kg Kg/m Kg


0007 7 0.07 0.14 7,000 22,000 1.82 7.14 0.42
0014 14 0.13 0.26 6,500 20,000 2.00 2.31 0.66
0028 28 0.27 0.55 6,000 18,000 3.90 4.80 1.35
0045 45 0.43 0.90 6,000 18,000 4.40 4.80 1.58
0090 90 0.86 1.70 5,200 15,000 8.6 7.00 3.17
0175 175 1.65 3.30 4,800 12,300 15.0 11.3 5.50
0265 265 2.50 5.00 4,400 10,800 25.2 14.2 9.60
0525 525 5.00 10.0 4,200 9,000 39.7 24.8 14.7
0810 810 7.70 15.5 4,000 7,800 55.8 34.3 20.6
1150 1,150 11.0 22.0 3,800 7,000 77.0 44.0 29.0
1560 1,560 15.0 30.0 3,700 6,000 106 54.0 39.0
1850 1,850 17.6 35.0 2,500 5,500 104 45.0 36.0
3000 3,000 28.6 57.0 2,250 5,200 165 62.0 60.0
4200 4,200 40.0 80.0 2,100 4,700 235 71.0 87.0
6000 6,000 57.0 115 2,000 4,200 342 95.0 121
9000 9,000 86.0 170 1,750 3,600 515 149 187
9012 12,000 115 230 1,600 3,200 675 183 245
9015 15,000 140 280 1,500 3,000 840 225 318
9025 25,000 235 470 1,400 2,600 1,430 230 555


Technical Data (Metric)


Coupling d6 db d4 l1 Absolute Preferred Standard DBSE mm S1*
Size mm mm mm mm Min (mm) Min (mm) (Min) 100 140 180


0007 63 41 30 33 40 40 * * *
0014 74 49 35 38 40 50 * * * *
0028 95 67 48 42 43 65 * * * *
0045 95 66 47 52 43 65 * * * *
0090 120 86 62 62 54 75 * * * *
0175 145 103 74 75 64 100 * * * *
0265 172 125 90 90 74 100 * * *
0525 197 143 103 105 85 140 * *
0810 222 161 115 116 97 140 * *
1150 247 180 129 130 107 140 * *
1560 272 198 142 145 121 180 *
1850 292 192 137 137 139 180
3000 341 229 163 163 155 180
4200 384 260 185 186 170 180
6000 429 289 206 206 197 250
9000 486 336 240 240 218 250
9012 535 367 262 262 238 250
9015 571 403 287 288 248 250
9025 683 486 347 347 276 300


Dimensions should not be used for construction. Certified dimensions furnished upon request.
* These Distance Between Shaft End (DBSE) sizes are more readily available. Other lengths to suit specific shaft separations are available.
Maximum bore d4 are based on standard DIN/BS rectangular keys. See standard Bore & Key Option for hubs normally held in stock







L Series
Membrane Couplings


Coupling Standard DBSE C inches**
Size Max Bore* A B Min (inch) 3.50 4.38 5.00 7.00 9.00 D


0007 1.188 1.30 2.44 1.57 * * * 1.61
0014 1.312 1.50 2.91 1.57 * * * 1.89
0028 1.813 1.65 3.74 1.69 * * * * 2.64
0045 1.750 2.05 3.74 1.69 * * * * 2.60
0090 2.250 2.44 4.72 2.13 * * * * 3.38
0175 2.750 2.95 5.71 2.52 * * 4.05
0265 3.375 3.54 6.77 2.91 * * 4.92
0525 3.688 4.13 7.75 3.35 * * 5.63
0810 3.938 4.57 8.74 3.82 * * 6.34
1150 4.500 5.12 9.72 4.21 * * 7.09
1560 4.813 5.71 10.71 4.76 * 7.79
1850 4.500 5.39 11.50 7.09 * 7.56
3000 5.500 6.42 13.43 7.09 * 9.02
4200 6.313 7.32 15.11 7.09 10.24
6000 6.750 8.11 16.89 7.87 11.38
9000 8.188 9.45 19.13 7.87 13.23
9012 8.938 10.31 21.06 9.84 14.45
9015 9.938 11.34 22.48 9.84 15.87
9025 12.250 13.66 26.89 11.81 19.13


Imperial Dimensional Data (inches)


Typical Arrangement
ACA


B D
Max
Bore


Coupling Rating Max. Peak Max. Max. Weight Coupling Weight
Size Continuous Overload Unbalanced Balanced Min. Std. Extra Unbored


HP/100 Torque Torque Speed Speed DBSE DBSE Hub
rpm lb.in. lb.in. rpm rpm lb. lb./in. lb.


0007 0.9 620 1,239 7,000 22,000 1.82 0.11 0.93
0014 1.9 1,150 2,301 6,500 20,000 2.00 0.13 1.45
0028 3.7 2,390 4,868 6,000 18,000 3.90 0.27 2.98
0045 6.0 3,806 7,965 6,000 18,000 4.40 0.27 3.48
0090 12 7,611 15,045 5,200 15,000 8.6 0.39 6.99
0175 23 14,602 29,205 4,800 12,300 15.0 0.63 12.1
0265 35 22,125 44,250 4,400 10,800 25.2 0.79 21.2
0525 70 44,250 88,500 4,200 9,000 39.7 1.4 32.4.
0810 109 68,145 137,175 4,000 7,800 55.8 1.9 45.4
1150 154 97,350 194,700 3,800 7,000 77.0 2.5 63.9
1560 209 132,750 26,550 3,700 6,000 106 3.0 86.0
1850 248 155,760 309,750 2,500 5,500 104 2.5 79.4
3000 402 253,110 504,450 2,250 5,200 165 3.5 132
4200 563 354,000 708,000 2,100 4,700 235 4.0 192
6000 805 504,450 1,017,750 2,000 4,200 342 5.3 267
9000 1,207 761,100 1,504,550 1,750 3,600 515 8.3 412
9012 1,609 1,017,750 2,035,500 1,600 3,200 675 10.2 540
9015 2,012 1,239,000 2,478,000 1,500 3,000 840 12.6 701
9025 3,353 2,079,750 4,159,500 1,400 2,600 1,430 12.9 1,224


Technical Data (Imperial)
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Dimensions should not be used for construction. Certified dimensions furnished upon request.
* Maximum bore shown are based on standard ANSI/AGMA square key dimensions for size 0007 through 3000 and rectangular key dimensions for size 4206
through 9025. ** These Distance Between Shaft End (DBSE) sizes are more readily available. Other lengths to suit specific shaft separations are available.







L Series
Membrane Couplings


Selection Procedure (Metric)


1. Select appropriate load factor from table SF1.


2. Select appropriate service factor from table SF2.


3. Calculate coupling torque TN from


TN = PN x 9.55 x SF2


n


Where:


PN = rated power for driven equipment (kW)


n  = speed (rpm).


4. Select a coupling with the same or higher rating.


5. Check the hub bore capacity is suitable, if not select 


a larger size coupling.


6. Check peak torque capability is suitable 


for application.


7. Check speed capability.


8. Check whether additional dynamic balancing is required.


9. Specify Distance Between Shaft Ends (DBSE).


Example:


185 kW electric motor to a 160 kW to a paper mill calender 


at 1450 rpm.


SF1 = H    SF2 = 2.00


TN = 185 x 9.55 x 2.00


1450


TN = 2.45 kNm


Selection: LSES - 0265


Maximum bore capacity:  90 mm.


Coupling is capable of operating up to 4400 rpm.


Additional dynamic balancing is not required.


Selection Procedure (Imperial)


1. Select appropriate load factor from table SF1.


2. Select appropriate service factor from table SF2.


3. Calculate coupling torque TN from


R = HP x 100 x SF2


N


Where:


HP = rated power for driven equipment (HP)


N  = speed (rpm).


4. Select a coupling with the same or higher rating.


5. Check the hub bore capacity is suitable, if not select 


a larger size coupling.


6. Check peak torque capability is suitable 


for application.


7. Check speed capability.


8. Check whether additional dynamic balancing 


is required.


9. Specify Distance Between Shaft Ends (DBSE).


Example:


250 HP electric motor to a paper mill calender at 1800


rpm.


SF1 = H    SF2 = 2.00


R = 250 x 100 x 2.00


1800


R = 27.8 HP per 100 rpm


Selection: LSES - 0265


Maximum bore capacity: 3.375 inches.


Coupling is capable of operating up to 4400 rpm.


Additional dynamic balancing is not required.







Service Factor SF2


PRIME MOVER LOAD FACTOR FOR DRIVEN MACHINE
U A H


Electric, Hydraulic Motors & Turbines 1.00 1.50 2.00
Piston Engines: 4 cylinders & above 1.50 1.75 2.50
Piston Engines: 1 - 3 cylinders 1.75 2.25 3.00


AGITATORS
Pure Liquids U
Liquids & Solids A
Liquids - variable density A


BLOWERS
Centrifugal U
Lobe A
Vane U


CLAY & STONE 
WORKING MACHINERY H


COMPRESSORS
Centrifugal U
Lobe A
Reciprocating - Multi-Cylinder H


CONVEYORS
Light Duty Uniformly Fed
Apron, Bucket, Chain, Flight, Screw U
Belt U
Oven A


CONVEYORS
Heavy Duty Not Uniformly Fed
Apron, Bucket, Chain, Flight, Oven A
Belt U
Reciprocating, Shaker H


CRANES AND HOISTS (Note 1)
Main Hoists, Reversing H
Skip Hoists, Trolley & Bridge Drives A
Slope A


CRUSHERS
Ore Stone H


ELEVATORS (Note 1)
Bucket A
Centrifugal & Gravity Discharge U
Escalators U
Freight H


FANS
Centrifugal U
Cooling Towers A


Forced Draft A
Induced Draft without 
Damper Control H


FEEDERS
Apron, Belt, Disc, Screw U
Reciprocating H


HAMMER MILLS A


LUMBER INDUSTRY
Barkers - Drum Type H
Edger Feed H
Live Rolls H
Log Haul - Incline H
Log Haul - Well Type H
Off Bearing Rolls H
Planer Feed Chains A
Planer Floor Chains A
Planer Tilting Hoist A
Slab Conveyor U
Sorting Table U
Trimmer Feed A


METAL MILLS
Draw Bench - Carriage H
Draw Bench - Main Drive H
Forming Machines H
Slitters A
Table Conveyors


Non - Reversing H
Reversing H


Wire Drawing & Flattening Machine A
Wire Winding Machine A


METAL ROLLING MILLS
Coilers, Hot Mill A
Coilers, Cold Mill U
Cold Mills A
Cooling Beds A
Door Openers A
Draw Benches A
Edger Drives A
Feed Rolls, Reversing Mills H
Furnace Pushers A


Hot Mills H
Ingot Cars A
Kick-outs A
Manipulators H
Merchant Mills H
Pusher Rams A
Reel Drives A
Reel Drums A
Reelers H
Rod & Bar Mills H
Roughing Mill Delivery Table H
Runout Tables A
Saws, Hot & Cold A
Screwdown Drives H
Slitters H
Slab Mills H
Soaking Pit Cover Drives H
Straighteners A
Tables, Transfer & Runout A
Thrust Block H
Traction Drive H
Tube Conveyor Rolls A
Wire Drawing A


MILLS, ROTARY TYPE
Ball H
Dryers & Coolers H
Hammer H
Kilns H
Pebble & Rod H
Pug H
Tumbling Barrels H


MIXERS
Concrete A
Drum Type A


PAPER MILLS
Barker, Auxiliaries, Hydraulic H
Barker, Mechanical H
Barking Drum Spur Gear Only H
Beater & Pulper A
Bleacher U
Calenders H
Chippers A


Coaters U
Couch Roll A
Cutter, Platers H
Cylinders A
Disc Refiners A
Dryers A
Felt Stretcher U
Felt Whipper H
Line Shaft U
Log Haul H
Pulp Grinder A
Press Roll H
Reel A
Stock Chests A
Suction Roll A
Washers & Thickeners A
Winders A


PUMPS
Centrifugal U
Reciprocating Single Acting


1 or 2 Cylinders H
Double Acting H
Rotary, Gear, Lobe, Vane A


RUBBER INDUSTRY
Mixed - Banbury H
Rubber Calendar H
Rubber Mill (2 or more) H
Sheeter H
Tyre Building Machines H
Tyre & Tube Press Openers U
Tubers & Strainers H


SEWAGE DISPOSAL EQUIPMENT
Bar Screens U
Chemical Feeders U
Dewatering Screens U
Grit Collectors U
Scum Breakers U
Slow or Rapid Mixers U
Sludge Collectors U
Thickeners U
Vacuum Filters U


Note 1 : Consult Local Safety Codes


Load Factor SF1


L Series
Membrane Couplings







L Series
Membrane Couplings


Available Options


Spark resistant Electrically insulated


Flanged (Standard SAE) Torque limiting


Vertical supported from lower shaft Non Spacer


Monel Overload collar
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Close
coupled with
2 reverse
hubs L*EC


Long DBSE Steel (Carden shaft)


Long DBSE Steel


Long DBSE Composite


Short DBSE with
1 Reverse Hub
L*EH
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L Series
Membrane Couplings


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice.


©2006 John Crane   Print 10/06            www.johncrane.com ISO 9001, ISO 14001, ISO/TS 16949 Certified. Details available on request. S-L Series/Eng


L SERIES MISALIGNMENT CAPABILITIES


Coupling Max. Axial Max. Max. Parallel
Size Angular* **


± mm Degrees mm


0007 1.5 1.0 0.5
0014 1.5 1.0 0.7
0028 1.8 1.0 0.9
0045 1.2 0.8 0.7
0090 1.5 0.8 0.9
0175 2.0 0.8 1.2
0265 2.5 0.8 1.2
0525 2.7 0.8 1.6
0810 3.2 0.8 1.6
1150 3.7 0.8 1.6
1560 4.2 0.8 2.0
1850 3.0 0.5 1.4
3000 4.0 0.5 1.4
4200 4.4 0.5 1.4
6000 5.0 0.5 1.5
9000 6.0 0.5 1.5
9012 6.8 0.5 1.9
9015 7.5 0.5 1.9
9025 8.8 0.5 2.3


Bore Coupling Size
Size 0007 0014 0028 0045 0090 0175 0265 0525
16 X
19 X
20 X
22 X X
24 X X
25 X X
28 X X X X
30 X X X X
32 X X X X
35 X X X X
38 X X X
40 X X X X
42 X X X X


Coupling Alignment


Standard Bore & Key Options


Correct installation and alignment of couplings is essential for reliable machinery performance.
John Crane supplies a variety of shaft alignment equipment and offers alignment training courses.


To assist in rapid order processing, a selection of standard bored hubs to H7 tolerance with keyways to DIN 6885
are held in stock, as listed below.


Unless otherwise specified, parallel bores will be machined to an H7 tolerance, with Js9 keyways to DIN 6885, ISO R773 or BS 46 Pt1 (inch).


L SERIES MISALIGNMENT CAPABILITIES


Coupling Max. Axial Max. Max. Parallel
Size Angular* **


± inch Degrees inch


0007 0.059 1.0 0.020
0014 0.059 1.0 0.027
0028 0.071 1.0 0.035
0045 0.047 0.8 0.027
0090 0.059 0.8 0.035
0175 0.079 0.8 0.047
0265 0.098 0.8 0.047
0525 0.106 0.8 0.063
0810 0.126 0.8 0.063
1150 0.146 0.8 0.063
1560 0.165 0.8 0.078
1850 0.118 0.5 0.055
3000 0.157 0.5 0.055
4200 0.173 0.5 0.055
6000 0.197 0.5 0.059
9000 0.236 0.5 0.059
9012 0.268 0.5 0.075
9015 0.295 0.5 0.075
9025 0.346 0.5 0.090


These values are maximums for each type of misalignment. It is recommended that the coupling is initially aligned to 10% of these values to
allow for inevitable movements during the life of the machines.
*  The values given are for each membrane bank. ** These values are based on the standard minimum distance between shaft ends. (Min).


Bore Coupling Size
Size 0007 0014 0028 0045 0090 0175 0265 0525
45 X X X X
48 X X X X
50 X X X
55 X X X
60 X X X
65 X X X
70 X X X
75 X X X
80 X X
85 X X
90 X X
95 X


100 X


Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Houston


Tel: 1-713-944-6690
Fax: 1-713-946-8252


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East & Africa
Dubai, United Arab Emirates


Tel: 971-4-3438940
Fax: 971-4-3438970


Asia
Singapore


Tel: 65-6512-5200
Fax: 65-6512-5233
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    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice
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Product Description
Metastream® M Series Couplings, pioneered by
Flexibox®, incorporate a radial spoke, stainless steel,
flexible membrane design. This design gives the most
reliable and safe solution available, and has the added
advantage of allowing the machines to disconnect if
severe torsional overload occurs.


■ Easy to fit cartridge membrane units.


■ Meets API 610 8th edition. Can be supplied to 
meet API 671.


■ Intrinsic balance meets AGMA class 9.


■ Ideally suited for electric motors and turbine drives in critical
process industry, marine, and power generation applications.


Design Features
■ Excellent power-to-weight ratio.


■ High misalignment capability.


■ Low imposed forces on machinery leading to:
- reduced machinery vibration
- maximised bearing life.


■ Stainless steel flexible membranes for maximum life.


■ Cartridge membrane design reduces stock inventory.
The replaceable membrane units can be fitted to any
length spacer to maximise the use of inventory held.


■ A bearing is fitted between the guard rings so that in the
very unlikely event of membrane failure the spacer will
freely rotate giving no flow indication on the pump
permitting the operators to shut down the machinery safely.


■ Anti-fly retention of the spacer in the unlikely event of
membrane failure.


■ Standard API puller holes incorporated into hubs.


A – Stainless Steel 
Flexible Membranes


B – Cartridge 
Membrane Unit


C – Anti-Fly Bearing


D – Anti-Corrosion
Treatment


E – Hubs with Standard
Puller Holes


F – Robust Hub Bolts


G – Removable Spacer


Metastream and Flexibox are registered trademarks of John Crane
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Weight Kg Moment of Inertia Kgm2 Torsional Stiffness MNm/rad
Transmission Unit Unbored Transmission Unit Unbored Transmission Unit


Coupling Non Spacer Extra / m Hub Non Spacer Extra / m Hub Non Spacer Extra / m
Size Spacer Min DBSE DBSE kg Spacer Min DBSE DBSE kg Spacer Min DBSE DBSE


0003 0.60 1.00 1.40 0.40 0.0004 0.0006 0.00018 0.0002 0.05 0.02 0.0018
0006 1.00 1.60 1.95 0.90 0.0013 0.0020 0.00048 0.0008 0.17 0.05 0.0049
0015 1.70 2.60 3.00 1.90 0.0034 0.0051 0.00190 0.0023 0.30 0.12 0.0179
0030 3.10 5.10 3.90 3.70 0.010 0.015 0.0028 0.0069 0.29 0.12 0.026
0060 4.40 7.00 5.00 6.00 0.018 0.026 0.0056 0.0145 0.64 0.26 0.054
0100 5.70 8.80 6.80 8.50 0.029 0.043 0.0105 0.0245 0.68 0.30 0.100
0200 8.60 14.0 11.3 15.5 0.060 0.092 0.029 0.062 1.40 0.63 0.280
0450 13.0 22.0 20.0 25.0 0.131 0.198 0.089 0.141 2.30 1.10 0.860
0600 16.0 26.0 25.0 28.0 0.175 0.285 0.127 0.183 3.40 1.60 1.210
0900 18.0 32.0 35.5 36.0 0.220 0.386 0.224 0.261 5.30 2.50 2.140
1200 25.0 44.0 32.5 46.0 0.360 0.597 0.218 0.387 6.40 2.90 2.090
1500 36.0 60.0 39.0 61.0 0.685 1.04 0.298 0.642 6.60 3.10 2.860
2000 55.0 84.0 48.0 75.0 1.19 1.83 0.451 0.937 11.7 5.30 4.320
3000 68.0 110 61.0 93.0 2.20 2.75 0.65 1.34 8.80 4.20 6.210
4500 105 162 81.0 155 5.56 6.77 1.49 3.61 14.3 6.80 14.27
6800 142 217 107 229 9.65 11.6 2.58 6.87 15.8 7.70 24.68
9010 200 319 131 332 16.1 20.4 3.59 11.9 23.1 11.1 34.33


Duty Limits Dimensions
Coupling Max. Peak Max. C - Distance Between Shaft Ends (DBSE)


Size Rating Kw Contiuous Overload Speed Minimum Preferred Sizes Max
1000rpm Torque kNmTorque kNm rpm A B MHSO MHSS mm inch mm inch mm mm D Bore**


0003 3 0.03 0.08 24000 25 73 26.2 70 100 5 140 7 180 250 44 25
0006 6 0.06 0.15 20000 32 98 26.2 75 100 5 140 7 180 250 55 38
0015 15 0.14 0.35 16000 40 123 27.0 80 100 5 140 7 180 250 76 50
0030 30 0.29 0.90 14000 40 148 35.7 110 - 5 140 7 180 250 105 70
0060 60 0.57 1.70 12000 55 170 37.7 114 - 5 140 7 180 250 130 90
0100 100 0.96 2.90 11000 65 189 38.5 121 - 5 140 7 180 250 144 100
0200 200 1.90 5.70 10000 80 218 47.6 143 - - - 7 180 250 172 120
0450 450 4.30 13.0 8800 92 262 52.4 170 - - - 7 180 250 200 140
0600 600 5.70 17.0 8200 95 281 52.4 170 - - - 7 180 250 215 150
0900 900 8.60 26.0 7800 105 297 54.8 175 - - - 7 180 250 228 160
1200 1200 11.5 35.0 7500 115 316 62.7 203 - - - - - 250 242 170
1500 1500 14.3 43.0 7300 125 354 76.2 229 - - - - - 250 260 180
2000 2000 19.0 57.0 6600 130 392 92.0 242 - - - - - 250 280 195
3000 3000 29.0 87.0 6000 145 431 96.8 280 - - - - - - 320 215
4500 4500 43.0 130 4900 160 532 108 292 - - - - - - 370 250
6800 6800 65.0 200 4300 190 608 111 323 - - - - - - 420 280
9010 10000 96.0 290 3900 200 659 127 363 - - - - - - 470 300


Technical Data


Duty Limits and Dimensional Data


All Dimensions in mm unless otherwise stated, and should not be used for construction. Certified dimensions furnished upon request.
The standard parallel bore machining tolerance is grade IT7, to give a light interference on the shaft.
NOTES: *  These Distance Between Shaft Ends (DBSE) sizes are more readily available. Other lengths to suit specific shaft separations are available.


** Maximum bores shown are based on standard ISO/BS rectangular keys. Keyways will be cut to DIN 6885, BS 4235 Pt 1 (metric) or BS46 Pt. 1 (inch).


Typical Arrangement


A A C ACA


Ø DØ B MAX.
BORE


Ø B MAX.
BORE


Ø D


M SERIES
Diaphragm Couplings


For a complete coupling, weights of two hubs plus a transmission unit are required.


MHSS SPACER
COUPLING


MHSO NON SPACER
COUPLING







Selection Procedure


1. Select appropriate service factor SF.


2. Calculate coupling rating R from
R = kW x 1000 x SF


N
where:
kW = driver rated power
N = speed (rpm)


3. Select a coupling with the same or higher rating.


4. Check that the hub bore capacity is suitable.


5. Check peak torque capability is suitable for application.


6. Check speed capability.


7. Check whether additional dynamic balancing is required.


8. Specify Distance Between Shaft Ends (DBSE).


Service Factor SF


Suggested service factors for electric motor, steam turbine,
and gas turbine drivers are given below.


Available Options


■ Spark-resistant couplings for hazardous zone operation.


■ Special materials for low temperature applications and/or
higher corrosion resistance.


■ Overload protection.


■ Limited end float and axially adjustable designs.


■ Torsional tuning.


■ Coupling type MODO is a short DBSE double bank
membrane which accepts radial misalignment.


■ Electrical insulation can be incorporated without changing
the couplings characteristics.


■ The ZMC coupling can be fitted with a composite spacer,
which with the cartridge design membrane unit, makes it
ideal for cooling tower fans, and long vertical shafts.


Consult John Crane for any other special requirements.
Metastream couplings can be adapted to suit virtually all
power transmission coupling needs.


The examples given are for typical machines and are
empirically based guidelines. Knowledge of actual torque
characteristics may indicate a different service factor. For
example, variable-speed electric motors may exhibit a
fluctuating torque characteristic.


Consult John Crane for advice.


* Use a minimum service factor of 1.25 on electric motor
drives through a gearbox.


Example:
600 kW electric motor to centrifugal
pump at 1500 rpm


SF = 1.0


R = 600 x 1000 x 1.0
1500


R = 400 kW per 1000 rpm


Selection: MHSS - 0450


Hub bore up to 140mm


Peak torque capability - 11 kNm


Max Speed Capability - 8,800 rpm


Additional dynamic balancing should not be required


Minimum DBSE 170mm


Torque Variation Service Factor


Constant Torque Centrifugal Pump 1.0*
Centrifugal Compressor
Axial Compressor
Centrifugal Blower


Slight Torque Screw Compressor 1.5
Fluctuation Gear, Lobe and


Vane Pumps
Forced Draft Fan
Medium Duty Mixer
Lobe Blower


Substantial Torque Reciprocating Pumps 2.0
Fluctuations Heavy Duty Mixers


Induced Draft Fans
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MHSS MISALIGNMENT*


Max. Axial Max. Parallel
Misalignment** Misalignment***


Coupling Equivalent Restoring
Size ± mm Thrust kN mm Moment Nm


0003 0.8 0.3 0.5 5
0006 1.2 0.5 0.5 7
0015 1.2 0.8 0.6 23
0030 2.0 0.7 0.8 16
0060 2.2 1.0 0.8 26
0100 2.2 1.3 0.9 30
0200 2.2 1.7 1.0 37
0450 2.6 2.5 1.2 86
0600 2.6 3.5 1.2 100
0900 2.6 4.7 1.2 220
1200 2.8 5.0 1.4 225
1500 3.6 6.0 1.6 240
2000 4.0 6.8 1.6 280
3000 4.8 7.5 1.9 250
4500 5.6 12.0 2.0 410
6800 6.6 12.5 2.3 580
9010 6.8 18.0 2.5 780


M SERIES
Diaphragm Couplings


Coupling Alignment


Correct installation and alignment of couplings is essential
for reliable machinery performance.


John Crane supplies a variety of shaft alignment equipment
and offers alignment training courses.


The angular and axial restoring forces in the table below
left are given at maximum deflections. The chart can be
used to determine forces across the full deflection range.
The nonlinear characteristics can detune a system to
prevent high amplitude axial vibration.


Balance Recommendations


The inherent balance of the M Series range meets AGMA
standard 9000-C90 class 9. The adjacent chart relates the
M Series sizes to operating speeds on the basis of this
AGMA class 9 characteristic to provide a general guide to
determine if dynamic balance improvement is necessary.


When balancing improvement is requested, John Crane 
will dynamically balance the transmission unit. Hubs may
also be dynamically balanced, and this will usually be
carried out after machining the bore but before cutting
single keyways.
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For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.
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Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove, Illinois USA


1-800-SEALING
Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East, Africa, Asia
Dubai, United Arab Emirates


Tel: 971-4-3438940
Fax: 971-4-3438970


NOTES: * Misalignment data provided is given for an MHSS spacer coupling. The MHSO non spacer coupling will have half the axial displacement shown,
and no parallel misalignment capability.


** Meets NEMA end float specification without modification.
*** Values based on angular deflection of 1/2° per end and minimum DBSE. Greater misalignment accommodation is possible by increasing


dimension C.








SE1, SE1F, SEG, SEW and SE2C


Mechanical Seals for ABS Scanpump







Safeseal SE2C
Double-balanced design, ultimate reliability


Safeseal SE1 and SE1F
Simple design, good technical solutions
Typical applications


Safeseal SE1 is a special seal designed for clean and
lubricating fluids such as water, different types of oils,
solvents, and stock (consistency up to 2%) and other
slurries. SE1F is equipped with flush connection and a
throttle bushing. These seals are typically used in
pumps in paper and board mills as well as other
slurry services.


The SE1 seal is easy to install and maintain. In spite of
its simple design, SE1 is very advanced in its technical
capabilities, including, for example, a patented
thermal method for seal face holding and an elastic
thrust ring.


Features:


1. Balanced design
Undisturbed operation even with sudden pressure
shocks.
2. Heat shrunk seal faces
Ensures correct face alignment at all temperatures 
recommended for this seal.


3. Spring located in the stationary body of the seal
Shaft misalignment does not pump up the spring or
wear out the O-ring. Spring is not in contact with
process liquid.
4. SiC/Carbon a standard option for seal faces
SiC/Carbon holds up well under high speeds found in,
for example, condensate pumps and other high 
temperature pumps.
5. Installation against the shaft shoulders
Easy installation reduces risk of human error.
No measurements required for installation.
6. No drive pins 
Seal faces do not crack at start-up.
7. Front pull-out design 
Removable from the impeller side.
8. Available in different materials
Selection covers all possible single seal applications.
9. Available as a cartridge seal
By using an ABS cartridge tool the seal becomes a
true cartridge seal.


Typical applications


The double-balanced design of Safeseal SE2C ensures
reliable and long-lasting operation under the most
demanding conditions. This seal is typically used in
pumps for abrasive and environmentally hazardous 
liquids in cooking, evaporation, and causticising
facilities in pulp mills.


Features


1. Heat shrunk seal faces.


Ensures correct face alignment at all temperatures 
recommended for this seal.
2. Stationary set of springs
The springs are located in the stationary body of the
seal outside of the seal water preventing clogging of
springs. Shaft misalignment does not pump up
springs or wear out O-rings.


3. The piston-type design 
Enables free axial movement, that does not have any
impact on seal face loading.
4. PTFE slot rings as standard 
Used in positions where they are exposed to the
process. The PTFE seal advantage is that it does 
not jam even in process conditions involving a lot of 
solid material.
5. No drive pins
Milled anti-rotation slots prevent rolling of the 
body ring that protects the seal face. This eliminates
tension peaks that would distort or break the 
seal face.
6. Special double-balanced design
Allows the use of both pressurised and non-
pressurised seal water.


Safeseal SEW and SEG
A reliable, long-lasting quench or grease quench seal for demanding conditions
Typical applications


SEW is a seal operating on a non-pressurised water 
rinsing (quench) principle, and it is designed for the
most demanding applications in the paper industry,
where reliable and long-lasting operation is required
from a seal. Typical applications include stock pumps 
at pulp mill washing and screening facilities, as well 
as high temperature condensate pumps.


Features:


1. Balanced design
Undisturbed operation even with sudden pressure
shocks.
2. Heat shrunk seal faces
Ensures correct face alignment at all temperatures 
recommended for this seal.
3. Spring located in a stationary body
Shaft misalignment does not pump up the spring or
wear out the O-ring. Spring is not in contact with
process liquid.


4. Installation against the shaft shoulders
Easy installation reduces risk of human error.
No measurements required for installation.
5. No drive pins at seals
Seal face does not crack at start-up.
6. Available in different materials
Selection covers all possible single seal applications.
7. Front pull-out design
Removable from the impeller side.
8. Non-pressurised seal water rinsing (quench)
Possible to cool seal with non-pressurised seal water
at high temperatures. V-ring prevents water
leakage from the seal.
9. Available as a cartridge seal
By using an ABS cartridge tool the seal
becomes a true cartridge seal.
10. Available with grease lubrication
Safeseal SEG can be used with grease quench to 
eliminate seal water.







Technical specifications


Stuffing box pressure max 15 bar (215 psi)
Speed max 20 m/s /65 ft/s)
Temperature max 120ºC (250ºF)


Materials


Seal faces SiC/Carbon or SiC/SiC
O-rings EPDM, PTFE, Viton®


Metal parts Standard material AISI 329
(Titanium, UHB)


Springs Nimonic steel


Technical specifications


Stuffing box pressure max 15 bar (215 psi)
Speed max 20 m/s /65 ft/s)
Temperature max 150ºC (300ºF)


Materials


Seal faces SiC/Carbon or SiC/SiC
O-rings EPDM, PTFE, Viton®


Metal parts Standard material AISI 329
(Titanium, UHB)


Springs Nimonic steel


Technical specifications


Stuffing box pressure max 20 bar (290 psi)
Seal water pressure max 15 bar (215 psi)
Speed max 30 m/s (90 ft/s)
Temperature max 180ºC (350ºF)


Materials


Seal faces SiC/SiC (product side)
SiC/Carbon (atmosphere side)


O-rings PTFE (product side)
Alternatives: EPDM, Viton® etc.
Metal parts Standard material AISI 329


(Titanium, UHB)
Springs Nimonic steel


SE1 SE1F
Flush in


SE2C


Safeunit™


2-15 bar
0.5 - 3 l/min


SEW                             Quench


Grease quench


Safeunit™


0 bar
0.5 - 1.5 l/min


SEG







SE Seal Identification Codes


E.g.  SE2C-70-QRMG-304568 


XXX-XX-X1-X2-X3-X4-XXXXXX


1   Type of seal SE1; single seal
SE1F; single seal with flush
SEW; quench seal
SE2C; double seal, cartridge


2   Shaft diameter; (mm, in)


3   Material codes


X1 X2 X3 X4


Q-SiC/SiC R-AISI 316/329 M-PTFE O-single seal
G-SiC/carbon T-titanium E-EPDM G-SiC/carbon
T-TC/TC U-UHB 904 L V-Viton® V-V-ring (quench)


4   Drawing number


1 2 3 4


Mechanical Seals for ABS Pumps


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to
their selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without
prior notice. ISO 9001, ISO 14001, ISO/TS 16949 Certified. Details available on request.
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For your nearest John Crane facility, please contact one of the locations below.


Europe


Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


John Crane Safematic Oy


Muurame, Finland


Tel: 358-10-8525-611
Fax: 358-10-8525-600


North America


Morton Grove


Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America


São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East & Africa


Dubai, United Arab Emirates


Tel:  971-4-8839510
Fax: 971-4-8837766


Asia Pacific


Singapore


Tel: 65-6512-5200
Fax: 65-6512-5233








High-Performance              ®


Edge-Welded Metal Bellows Seals  


Low-Temperature and High-Temperature Series







Sealol developed the first welded metal bellows seal in 1957 to solve critical and demanding
applications for NASA, and extended this technology to the process industry. Over 40 years of reliable
performance in a broad range of applications, combined with an annual output of over 200,000 
bellows seals, establishes Sealol as the leader in bellows sealing technology.


Leader in Bellows Sealing Technology
Sealol Low-Temperature and High-Temperature bellows seals assure low emissions and optimized
Mean-Time-Between-Planned-Maintenance (MTBPM).


• Superior Bellows Design
These seals are manufactured with a 45º tilt edge at the bellows’ inside
diameter to disperse stresses and maximize operating life.


• Superior Plate Shape
The plate shape used by John Crane Sealol is called a nesting ripple. With a
three-sweep radius, this plate design allows the bellows device to be flexed
repeatedly without the metal being stressed beyond its endurance limit. 


• Self-Cleaning Design
Rotating bellows throw off suspended particles that clog spring-type seals. 
This self-cleaning action eliminates the need for external flushing, filters or 
cyclone separators and their associated costs.


• World-class Bellows Manufacture
Our bellows production facility has an outstanding manufacturing process with state-of-the-art stamping, 
welding and testing technology.


• Application Flexibility
A wide range of metallurgies, face combinations and packing materials are used to seal a variety of 
demanding applications.


• Design Versatility
The Low-Temperature and High-Temperature Series seals are available 
as either single or dual shaft-mounted designs. Combined with a 
secondary containment seal (ECSTM), they will also perform in 
hazardous applications where emission control is required. For easier 
installation and higher reliability, they can be designed in a variety of 
cartridge arrangements.


API-682 Qualified (Type 670, 604 and 609)
The Low-Temperature and High-Temperature Series Sealol Bellows 
Seals are fully qualified and comply with all API-682 technical design
requirements.


Advanced Research and Development
The Sealol bellows incorporate all of the design features resulting
from key engineering competencies, such as metallic thin shell
methodology, tribology and fluid sealing technology, and thin
film/fluid mechanics.


Metastream®


High-Performance                 ® Bellows Seals
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Sealol is a registered trademark of John Crane.


ECS is a trademark of John Crane. 


Scientists at John Crane conduct in-depth research
that points the way to tomorrow’s products.







Type 670
The Type 670 is an all Alloy C-276 rotating bellows seal, providing high strength and


excellent corrosion resistance. It is extremely durable in applications where
temperature and media (fluid) result in an aggressive environment.


The Type 670 has been tested per API-682 Type B seals for low-temperature
refinery services. Other common applications include acids, caustics, amines,
and products with H2S, such as sour water and sour hydrocarbons.


The Type 670 can be designed as a dual seal using a non-pressurized buffer 
or pressurized barrier fluid. A pumping ring recirculates barrier fluid, assuring


cooler operating temperatures and extended reliable performance.  


Type 675/676
The Type 675 and 676 provide the same performance benefits as
the Type 670, but use different materials of construction. The Type
675, with a Titanium bellows, is ideal for chlorine, chlorine
dioxide, and ferric chloride services.  The Type 676, with an
AM350 stainless steel bellows, is well-suited for mild corrosive and
abrasive applications, such as miscellaneous water and paper stock.


Type 680
The Type 680 is the ideal seal for general-purpose applications. Its Alloy-20
bellows provide corrosion resistance in a broad range of services. Its cost-
effective design, combined with a reliable performance history, has made
the Type 680 the standard for many low-temperature applications found in
the chemical, water and wastewater, pulp and paper, and utility industries.


Type GL1B
The Type GL1B is a DOUBLE-PLY Inconel® 625 rolled metal bellows
seal. The open profile of the bellows allows easy cleaning making
it particularly suitable within the Pharmaceuticals and Food
processing industries. The combination of the rolled bellows
design and material of construction also make this suitable for a
variety of abrasive applications. With compliance to DIN 24960, ISO
3069 and ANSI B73 it can be fitted to most process pump designs.


Metastream®


Low-Temperature Series
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Metastream®


Low-Temperature Bellows Assemblies
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Type 670/675/676 Type 680


Performance Capabilities*


Pressure Vacuum to 25 bar / 360 psi for Types 670,675,676,680


Vacuum to 16 bar /230 psi for Types GL1B
(see Basic Pressure Ratings curve on Product Specification sheet)


Speed Up to 25 m/s / 5,000 fpm


Temperature -75°C to +290°C / -100°F to +550°F for Types 670,675,676,680


-40°C to +260°C / -40°F to +500°F for Type GL1B 
(depending on material being used)


*For more detailed information, see product specification sheet reference S-670/676/680, and S-GL1B.


Materials of Construction
Bellows Type 670: Alloy C-276 (UNS N10276) Type 675: Titanium (UNS R52400)


Type 676: AM350 (UNS S35500) Type 680: Alloy 20 (UNS N08020)
Type GL1B: Alloy 625 (UNS N06625)


End-Fittings Type 670: Alloy C-276 (UNS N10276) Type 675: Titanium (UNS R50400) 
Type 676: 316L Stainless Steel (UNS S31603) Type 680: Alloy 20 (UNS N08020)
Type GL1B: CrNiMo Steel (Duplex SS)


Faces Carbon, Tungsten Carbide, Silicon Carbide


Static Seals Fluorocarbon, EPR, PTFE-Encapsulated Fluorocarbon, Perfluoroelastomer, Nitrile


Type GL1B
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Type 604
The Type 604 is the leading seal of choice for demanding, high-
temperature applications. Available in either AM350 or Alloy 718, its
high-strength design provides maximum reliability. The stationary
bellows design accommodates high shaft-to-seal-chamber
misalignment.


Unlike rotating seals that must flex on every revolution to
accommodate shaft-to-seal-chamber misalignment, the stationary
604 adapts to this condition by flexing only once during installation.
This reduces seal movement, resulting in increased seal life.


Type 609
The Type 609 incorporates all of the rugged features of the Type 604, but is intended


for those demanding applications where a dependable, high-strength, rotating
seal is preferred. A narrow cross-section design enables the Type 609 to fit in


the most popular pumps without expensive and time-consuming seal
chamber modifications. This makes it the ideal seal for heat transfer,
hydrocarbon, and other applications that commonly use pumps with
limited seal chamber clearances.


Type 606
The Type 606 is a rotating seal with the same high-strength design features
as the Type 609. In addition, the Type 606 incorporates drive lugs under
the bellows that provide added rotational drive. This reduces torsional
stress on the bellows, and makes the Type 606 the ideal seal for maximum
reliability and extended life in viscous or thermosetting applications.


DOUBLE-PLYfor High-Pressure Applications
The John Crane High-Temperature Series seals also come with DOUBLE-PLY
bellows for high-pressure applications. For more information, contact 
John Crane Engineering.


Metastream®


High-Temperature Series


SINGLE - PLY DOUBLE - PLY
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Performance Capabilities*


Pressure Vacuum to 25 bar / 360 psi


Vacuum to 69 bar / 1,000 psi with DOUBLE-PLY bellows
(see Basic Pressure Ratings curve on Product Specification sheet) 


Speed Up to 25 m/s / 5,000 fpm for Types 606 and 609


Up to 50 m/s / 10,000 fpm for Type 604


Temperature -75°C to +425°C / -100°F to +800°F with Flexible Graphite static packing


*For more detailed information, see product specification sheet reference S-604/606/609.


Materials of Construction
Bellows Heat-Treated AM350 (UNS S35000), Alloy 718 (UNS N07718)


Shell/Primary Ring Alloy 42 (UNS K94100)


Adapter Alloy 625 (UNS N06625) with Alloy 718 bellows


347 Stainless Steel (UNS S34700) with AM350 bellows


Faces Carbon, Tungsten Carbide, Silicon Carbide


Static Seals Flexible Graphite


Type 604 Type 606


Type 609







For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
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technology made clear


THE SOLUTION


A range of seals combining:-


● Advanced composite face materials
● Non contacting seal face technology
● Leading edge analytical tools
● Unique seal ring support technology


THE RESULT


High performance seal technology for the most
demanding environments giving:-


● Exceptional reliability
● Ultra low hysteresis
● Maximum tolerance to process changes
● High tolerance to reverse pressure running
● High pressure dry running for remote locations


understanding the problem
The strategy for the research and development programme was based on a clear understanding of
the problems faced by the Offshore Oil & Gas industry in new deep water developments and the
demand for increased pipeline pressures.


Seal reliability on critical systems is directly related to the assets profit. The challenge was to
deliver exceptional seal performance and reliability for operating duties in excess of 200 bar.


Over the last two years, engineers at John Crane have analysed existing high duty mechanical
seals to gain a clearer understanding of the technology required to significantly improve
reliability and performance. As a result of this intensive research, new technological processes
have been developed and applied. These new technologies deliver quantifiable improvements -
reducing service interruptions and increasing profitability.







solutions
“ By harnessing the benefits of aerospace materials, non contacting seal face technology 


and leading edge analytical tools, John Crane has driven seal technology to a higher level.”


t e c h n o l o g y  


Total life cycle reliability


/ / / The use of specially developed polymer
seals reduce the potential for seal hang
up, a major contributor to plant down time.


/ / / Unique seal ring support technology
ensures maximum tolerance to 
process changes.


Sustained uptime


/ / / Using LaserFace, a unique patented
John Crane technology, seal performance
has been enhanced.


/ / / LaserFace provides a previously
unobtainable tolerance to reverse
pressure running, enabling seals to
survive where others would fail.


/ / / Carbon fibre composite seal components
eliminates reverse pressure failures
caused by unstable process conditions.







m a d e  c l e a r


Meeting future needs


/ / / Ever increasing process demands
require mechanical seals that meet 
both existing and future requirements.


/ / / High pressure dry running technology
delivers a robust and cost effective
solution to increasingly remote
installations.


/ / / Upstream Pumping technology
pioneered by John Crane provides 
a reliable solution in extreme and 
hostile environments.


Peace of mind


/ / / John Crane advanced seal technology 
uses the most advanced composite
face materials to achieve the ultimate in
seal performance.


/ / / Seal performance is optimised with 
class leading analysis, design and
development tools.


/ / / John Crane high technology seals are 
the cumulative result of 30 years
experience in the global high
performance pump environment.







● No associated increase in operational
expenditure


● No associated increase in capital expenditure


● Reward mechanism financed purely through
exceptional performance


● Minimum 200% improvement in MTBF 
over life of the agreement


● 300% improvement in MTBF recorded in 
several locations


● Increased overall plant reliability


● Increased overall production forecasting


● Significantly improved Health & Safety
standards


Historically, upgrading to the latest technology was expensive and the traditional
transactional purchase has not always guaranteed success.


customer financial benefits


A 300% improvement has been achieved in several locations
the minimum improvement achieved has been at least 200%


Performance related payments are not requested until a 75% increase in reliability is achieved.


John Crane’s innovative “Integrated Solutions” approach, now introduced in many locations around
the world, makes it possible to realise the benefits of advanced technology with the following results:


simple performance related reward mechanism


examples of performance achieved
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GL1H Hygienic Seal


SAFLEX H
A Truly Hygienic Seal







SAFLEX H
A Truly Hygienic Seal


The transmission of contaminants into the product due to the growth of


bacteria in small cavities within conventional seal designs can result in


equipment shutdown and costly interruptions in production cycles. 


The Saflex H seal incorporates numerous unique features which have


been designed to eliminate the cause of these shutdowns specifically


in applications where hygiene is important and risks cannot be taken.


Designed around a formed twin


ply bellows, the Saflex H seal has


been specifically engineered to


maximise the cleaning effects


of the product flow. It has no moving secondary


elastomers  which can assist in the introduction of bacteria and the


open convolutions enhance its ability to self-clean especially when used


in viscous and abrasive media such as sugar, starch and chocolate.


The Saflex range has been proven over many years and this latest


addition builds on this experience. The excellent EHEDG test results confirm that this is an outstanding


solution for  industries  requiring mechanical seals for sterile environments and has also set new standards


in hygienic equipment design.


Typical food, beverage and pharmaceutical applications include: -


• Dairy


• Sugar beet


• Confectionery


• Starch


• Distillery


• Soft drinks


• Oils and fats


• Pharmaceutical products


Tested and certified under the European Hygienic Equipment Design
Group (EHEDG), Saflex H will reduce downtime related to process
contamination in food, drink and pharmaceutical applications.


In fact, any part of a process where optimum sterile conditions are essential







Features and Benefits


Simplicity and Cleanliness
• Formed bellows design


• Smooth self cleaning profile


• Optimum clean-in-place (CIP) and
sterilise-in-place (SIP) cycles


• Increased performance on viscous and
abrasive duties


• No dynamic elastomer:


• Reduces contamination risk, less 
bug traps and dead areas


• Reduces hang-up


Meets stringent processing standards
• Tested and certified with zero contamination


under the European Hygienic Equipment
Design Group


• Materials used comply to FDA and
other standards


Cartridge design
• Easier to fit


• No measuring required


• Fits most equipment, pumps and mixers


• Reduces inventory


Variety of options – to meet all needs
• Cartridge construction


• Component format


• Stationary or rotating bellows







Type GL1H Typical Arrangement/Dimensional Data


Type GL1H Hygienic Bellows Seal


Classification Hygienic Equipment Class 1 (CIP)


Performance Capabilities (applies to all sizes)


Size Range 25 - 80mm


Pressure 10 bar


Speed 3,600 rpm


Temperature 150 ºC


Hygienic Seal Dimensional Data (mm)


Seal Size D1 Shaft D3 D7 L1  
(mm) (max) (mm) (max)


0250 25 44 45 50


0300 30 49 50 50


0350 35 56 58 55


0400 40 61 63 55


0450 45 66 70 60


0500 50 71 73 60


0550 55 80 78 70


0600 60 85 83 70


0650 65 90 90 80


0700 70 99 97 80


0750 75 104 105 80


0800 80 109 110 90


Materials of Construction


Component Standard Optional


1  Seat/Mating Ring Silicon Carbide SiC/Graphite composite


2  Face/Primary Ring Carbon Graphite SiC/Graphite composite


3  Bellows Core Alloy 625


4  Bellows End Fittings 316 stainless steel Inconel 625


5  Seat Gasket Fluoroelastomer Ethylene-Propylene
Nitrile


6  Bellows Gasket Fluoroelastomer Ethylene-Propylene
Nitrile


Materials meet FDA regulations


For your nearest John Crane facility, please contact one of the locations above.
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Mechanical Sealing Systems


SB2B, SB2S


Technical specification
Stuffing Box Pressure 290 Psi (20 bar) max 
Velocity 65 ft/s (20 m/s) max 
Barrier Fluid Pressure 215 Psi (15 bar) max 
Temperature 350 °F (180 °C) max


Materials
Seal faces SiC vs. SiC


SiC vs. Carbon
O-rings PTFE against the product


EPDM optional
VITON optional


Metallurgy AISI 329 standard
Titanium, Alloy 20,
Hastelloy available


Springs Nimonic steel 


Criteria for installation for all types


Shaft / Sleeve Limits
Surface Finish 63 µ inch/1.6 µm Ra
Ovality / Out of Roundness (shaft) 0.002 inch/0.05 mm
End Play / Axial Float Allowance ±0.06 inch/±2.0 mm
Runout / Out of Squareness ±0.02 inch/±0.5 mm
Shaft Squareness to Housing 0.005 inch/0.13 mm


Typical applications
The SB2B is a specially designed double cartridge seal to


be used with big bore and standard bore pumps in


cooking, evaporation and causticising plants and toxic,


environmentally hazardous, abrasive and effluent liquids.


The SB2S is a special variation, tailor-made seal for


special applications. A wide variety of engineered


designs are available.


• Fits into big bore and standard bore backheads


• Reduced inventories


• Easy to install


• Proven technology


Safeseal SB2S


Safeseal SB2B


SB1A


Technical specifications 
Stuffing Box Pressure 290 Psi (20 Bar) max
Velocity 65 ft/s (20 m/s) max 
Temperature 250 °F (120 °C) max


Materials
Seal faces SiC vs. SiC


SiC vs. Carbon
O-rings PTFE 


EPDM
VITON


Metallurgy AISI 329 standard
Springs Nimonic steel


SB2A


Technical specifications
Stuffing Box Pressure 290 Psi (20 bar) max
Barrier Fluid Pressure 215 Psi (15 bar) max
Velocity 65 ft/s (20 m/s) max 
Temperature 350 F° (180 C°) max


Materials
Seal faces SiC vs. SiC (product side)


SiC vs. Carbon (atm.side)
O-rings PTFE against the product


EPDM optional
Viton optional, etc.


Metallurgy AISI 329 standard
Titanium, Alloy 20, 
Hastelloy available


Springs Nimonic steel


SB1A and SB2A


Heavy Duty Cartridge Seals for ANSI Pumps


North America
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915


1-800-SEALING


Europe, Africa and Asia
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5035


For the nearest John Crane location, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while 
handling products made from PTFE. Old and new PTFE products must not be incinerated.
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SB2A
A B C C D E F K H G G
Seal min max J=3/8 J=1/2
size
1.000 3.811 1.625 1.940 2.394 1.772 2.087 1.339 0.55 2.769 2.894
1.125 3.937 1.750 2.087 2.520 1.772 2.087 1.339 0.55 2.895 3.020
1.250 4.134 1.875 2.244 2.657 1.772 2.087 1.339 0.55 3.032 3.157
1.375 4.331 2.000 2.362 2.795 1.772 2.087 1.339 0.55 3.170 3.295
1.500 4.488 2.125 2.500 2.933 1.772 2.126 1.339 0.55 3.308 3.433
1.625 4.961 2.375 2.625 3.071 1.772 2.126 1.339 0.55 3.446 3.571
1.750 5.472 2.500 2.874 3.228 1.772 2.126 1.339 0.55 3.603 3.728
1.875 5.472 2.625 2.953 3.327 1.772 2.126 1.339 0.55 3.702 3.827
2.000 5.500 2.750 3.189 3.465 1.772 2.126 1.339 0.55 3.860 3.980
2.125 5.984 2.875 3.425 3.900 1.772 2.126 1.339 0.70 4.275 4.400
2.250 5.984 3.000 3.560 4.016 1.772 2.126 1.339 0.70 4.391 4.660
2.375 6.299 3.125 3.681 4.134 1.772 2.126 1.339 0.70 4.528 4.646
2.500 6.378 3.250 3.819 4.291 1.890 2.126 1.339 0.70 4.667 4.791
2.625 6.378 3.375 3.937 4.409 1.890 2.126 1.339 0.70 4.785 4.909
2.750 7.953 3.750 4.449 4.921 2.008 2.362 1.421 0.70 5.300 5.421
2.875 7.953 3.875 4.567 5.039 2.008 2.362 1.421 0.70 5.414 5.539
3.000 7.953 4.000 4.685 5.197 2.008 2.362 1.421 0.70 5.572 5.697
3.125 8.250 4.125 4.822 5.322 2.008 2.362 1.421 0.70 5.697 5.822
3.250 8.250 4.250 4.937 5.394 2.008 2.362 1.421 0.70 5.769 5.894
3.375 8.374 4.375 5.062 5.512 2.008 2.362 1.421 0.70 5.887 6.012
3.500 8.465 4.500 5.181 5.630 2.008 2.362 1.421 0.70 6.005 6.130
3.625 8.583 4.625 5.306 5.752 2.008 2.362 1.421 0.90 6.127 6.252
3.750 8.740 4.750 5.433 5.984 2.008 2.362 1.421 0.90 6.359 6.484
3.875 8.858 4.875 5.556 6.102 2.008 2.362 1.421 0.90 6.477 6.602
4.000 9.000 5.000 5.687 6.181 2.126 2.362 1.421 0.90 6.572 6.697
4.125 9.016 5.125 5.716 6.311 2.126 2.362 1.421 0.90 6.686 6.811
4.250 9.228 5.250 5.921 6.433 2.126 2.362 1.421 0.90 6.808 6.933
4.375 9.331 5.375 6.056 6.559 2.126 2.362 1.421 0.90 6.934 7.059
4.500 9.500 5.500 6.170 6.700 2.126 2.362 1.421 0.90 7.075 7.200
4.625 9.606 5.625 6.300 6.811 2.126 2.362 1.421 0.90 7.186 7.311
4.750 9.606 5.750 6.417 6.969 2.126 2.362 1.421 0.90 7.344 7.469
4.875 9.843 5.875 6.550 7.087 2.126 2.362 1.421 0.90 7.462 7.587
5.000 10.00 6.000 6.687 7.182 2.126 2.362 1.421 0.90 7.560 7.685


Typical applications
The SB2A is a specially designed double
cartridge seal for severe applications.
Typical applications include those found in
cooking, evaporation and causticising
plants, toxic, environmentally hazardous,
abrasive and effluent liquids. This seal can
be used in major process equipment
including pumps, agitators, mixers, etc.


Unique features of the SB2A
1. A patented technique is used for


fastening the seal faces which assures
correct face alignment. This process
allows for major temperature
fluctuations without face distortion.


2. Only one set of non-rotating springs 
are used. The springs are isolated 
from the product to prevent clogging
and corrosion.


3. The seal has a piston design which
allows it to float with the shaft during
axial movement such as during an
impeller adjustment.


4. A patented PTFE slot
ring is used in place
of a traditional o-ring
where exposed to the
product. The slot ring
design prevents o-ring
hang up and rolling.


5. The seal face carriers are
driven by machined fits to
prevent seal face distortion.


6. A patented double balanced design is
used to allow operation with pressurised
or non-pressurised barrier fluid.


7. This seal allows a maximum of 
± 0.08" (2 mm) axial movement 
and 0.02" runout.


This is technically the most advanced seal
available today. In combination with the
seal water control device SAFEUNIT™, the
seal is a reliable and long-lasting solution.


Typical applications


The Safeseal SB1A is suitable for various media,
e.g. water, oils, solvents and pulp (consistency
up to 2%). Typical applications for this seal are
pumps in paper and board mills, power plants
and other process equipment. 


The SB1A is a versatile seal which is easy to
install and service. Although the design of the
seal is simple, it contains advanced technical
features like patented seal face holders and
elastic thrust ring.


Features


• The balanced cartridge construction makes
the Safeseal SB1A suitable for a wide range
of demanding applications.


• Due to the cartridge construction the seal can
be easily installed. 


• The seal allows a maximum of + 0.08” 
(2 mm) axial movement and 0.02" runout.


• The springs of the seal are located in the
stationary housing outside of the product.


• A flush connection is incorporated for 
higher consistencies.


1. Balanced design
Pressure shocks do not affect 
seal operation.
2. Springs in the stationary part
Shaft misalignment will not pulsate the
springs and wear out o-rings.


3. SiC/Carbon faces as standard
Excellent pv-rating for condensate service
and high speed pumps.


4. Cartridge design
Easy installation, less human errors.


5. No drive pins
No face cracking during start-up.


6. Available in different materials
Covers all single seal applications.


Safeseal SB1A


40-80 Psi (3-6 bar)
1⁄4-1 GPM (0.5-2.5 l/min) 28-215 Psi (2-15 bar)


1⁄4-1 GPM (0.5-3 l/min)


Safeseal SB2A


SB1A
A B C C D E F K H G G
Seal  min max     J=3/8      J=1/2
size
1.000 3.78 1.625 2.00 2.39 1.25 1.84 1.27 0.55 2.77 2.90 
1.125 3.94 1.750 2.09 2.52 1.25 1.84 1.27 0.55 2.91 3.03
1.250 4.13 1.875 2.24 2.63 1.28 1.84 1.27 0.55 3.01 3.13
1.375 4.33 2.000 2.32 2.76 1.28 1.84 1.27 0.55 3.15 3.27
1.500 4.49 2.125 2.45 2.88 1.28 1.84 1.27 0.55 3.26 3.38
1.625 4.96 2.375 2.68 3.11 1.33 1.84 1.27 0.55 3.49 3.61
1.750 5.47 2.500 2.87 3.23 1.33 1.84 1.31 0.55 3.60 3.73
1.875 5.47 2.625 2.91 3.35 1.33 1.84 1.31 0.55 3.73 3.85
2.000 5.51 2.750 3.19 3.46 1.33 1.84 1.31 0.55 3.86 3.98
2.125 5.98 2.875 3.27 3.58 1.33 1.84 1.31 0.71 3.96 4.09
2.250 6.10 3.000 3.40 3.71 1.33 1.84 1.31 0.71 4.09 4.21
2.375 6.30 3.125 3.50 3.90 1.33 1.84 1.33 0.71 4.28 4.40
2.500 6.38 3.250 3.69 4.01 1.33 1.84 1.33 0.71 4.41 4.52
2.625 6.38 3.375 3.75 4.13 1.33 1.84 1.33 0.71 4.51 4.65
2.750 7.95 3.750 4.14 4.84 1.33 1.84 1.33 0.71 5.30 5.42
2.875 7.95 3.875 4.25 4.61 1.33 1.84 1.33 0.71 4.99 5.11
3.000 7.95 4.000 4.41 4.73 1.13 1.84 1.33 0.71 5.11 5.23
3.125 8.25 4.125 4.50 4.84 1.13 1.84 1.33 0.71 5.22 5.34
3.250 8.27 4.250 4.68 4.98 1.13 1.84 1.33 0.71 5.36 5.48
3.375 8.46 4.375 4.76 5.08 1.13 1.84 1.33 0.71 5.46 5.58
3.500 8.47 4.500 4.85 5.24 1.13 1.84 1.33 0.71 5.62 5.74
3.625 8.61 4.625 4.96 5.35 1.13 1.84 1.33 0.90 5.73 5.85
3.750 8.74 4.750 5.14 5.46 1.13 1.84 1.33 0.90 5.84 5.96
3.875 8.87 4.875 5.21 5.60 1.13 1.84 1.33 0.90 5.98 6.10
4.000 9.00 5.000 5.58 5.98 1.23 2.17 1.53 0.90 6.36 6.48
4.125 9.00 5.125 5.71 6.10 1.23 2.17 1.53 0.90 6.48 6.60
4.250 9.10 5.250 5.83 6.22 1.23 2.17 1.53 0.90 6.60 6.72
4.375 9.23 5.375 5.97 6.36 1.23 2.17 1.53 0.90 6.74 6.86
4.500 9.50 5.500 6.09 6.48 1.23 2.17 1.53 0.90 6.86 6.98
4.625 9.50 5.625 6.22 6.61 1.23 2.17 1.53 0.90 6.99 7.11
4.750 9.61 5.750 6.30 6.73 1.23 2.17 1.53 0.90 7.11 7.23
4.875 9.74 5.875 6.47 6.86 1.23 2.17 1.53 0.90 7.24 7.36
5.000 10.00 6.000 6.59 6.98 1.23 2.17 1.53 0.90 7.36 7.48


Safeunit™ Safeunit™








Mechanical Sealing Systems


SB2B, SB2S


Technical specification
Stuffing Box Pressure 290 Psi (20 bar) max 
Velocity 65 ft/s (20 m/s) max 
Barrier Fluid Pressure 215 Psi (15 bar) max 
Temperature 350 °F (180 °C) max


Materials
Seal faces SiC vs. SiC


SiC vs. Carbon
O-rings PTFE against the product


EPDM optional
VITON optional


Metallurgy AISI 329 standard
Titanium, Alloy 20,
Hastelloy available


Springs Nimonic steel 


Criteria for installation for all types


Shaft / Sleeve Limits
Surface Finish 63 µ inch/1.6 µm Ra
Ovality / Out of Roundness (shaft) 0.002 inch/0.05 mm
End Play / Axial Float Allowance ±0.06 inch/±2.0 mm
Runout / Out of Squareness ±0.02 inch/±0.5 mm
Shaft Squareness to Housing 0.005 inch/0.13 mm


Typical applications
The SB2B is a specially designed double cartridge seal to


be used with big bore and standard bore pumps in


cooking, evaporation and causticising plants and toxic,


environmentally hazardous, abrasive and effluent liquids.


The SB2S is a special variation, tailor-made seal for


special applications. A wide variety of engineered


designs are available.


• Fits into big bore and standard bore backheads


• Reduced inventories


• Easy to install


• Proven technology


Safeseal SB2S


Safeseal SB2B


SB1A


Technical specifications 
Stuffing Box Pressure 290 Psi (20 Bar) max
Velocity 65 ft/s (20 m/s) max 
Temperature 250 °F (120 °C) max


Materials
Seal faces SiC vs. SiC


SiC vs. Carbon
O-rings PTFE 


EPDM
VITON


Metallurgy AISI 329 standard
Springs Nimonic steel


SB2A


Technical specifications
Stuffing Box Pressure 290 Psi (20 bar) max
Barrier Fluid Pressure 215 Psi (15 bar) max
Velocity 65 ft/s (20 m/s) max 
Temperature 350 F° (180 C°) max


Materials
Seal faces SiC vs. SiC (product side)


SiC vs. Carbon (atm.side)
O-rings PTFE against the product


EPDM optional
Viton optional, etc.


Metallurgy AISI 329 standard
Titanium, Alloy 20, 
Hastelloy available


Springs Nimonic steel


SB1A and SB2A


Heavy Duty Cartridge Seals for ANSI Pumps


North America
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915


1-800-SEALING


Europe, Africa and Asia
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5035


For the nearest John Crane location, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while 
handling products made from PTFE. Old and new PTFE products must not be incinerated.
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SB2A
A B C C D E F K H G G
Seal min max J=3/8 J=1/2
size
1.000 3.811 1.625 1.940 2.394 1.772 2.087 1.339 0.55 2.769 2.894
1.125 3.937 1.750 2.087 2.520 1.772 2.087 1.339 0.55 2.895 3.020
1.250 4.134 1.875 2.244 2.657 1.772 2.087 1.339 0.55 3.032 3.157
1.375 4.331 2.000 2.362 2.795 1.772 2.087 1.339 0.55 3.170 3.295
1.500 4.488 2.125 2.500 2.933 1.772 2.126 1.339 0.55 3.308 3.433
1.625 4.961 2.375 2.625 3.071 1.772 2.126 1.339 0.55 3.446 3.571
1.750 5.472 2.500 2.874 3.228 1.772 2.126 1.339 0.55 3.603 3.728
1.875 5.472 2.625 2.953 3.327 1.772 2.126 1.339 0.55 3.702 3.827
2.000 5.500 2.750 3.189 3.465 1.772 2.126 1.339 0.55 3.860 3.980
2.125 5.984 2.875 3.425 3.900 1.772 2.126 1.339 0.70 4.275 4.400
2.250 5.984 3.000 3.560 4.016 1.772 2.126 1.339 0.70 4.391 4.660
2.375 6.299 3.125 3.681 4.134 1.772 2.126 1.339 0.70 4.528 4.646
2.500 6.378 3.250 3.819 4.291 1.890 2.126 1.339 0.70 4.667 4.791
2.625 6.378 3.375 3.937 4.409 1.890 2.126 1.339 0.70 4.785 4.909
2.750 7.953 3.750 4.449 4.921 2.008 2.362 1.421 0.70 5.300 5.421
2.875 7.953 3.875 4.567 5.039 2.008 2.362 1.421 0.70 5.414 5.539
3.000 7.953 4.000 4.685 5.197 2.008 2.362 1.421 0.70 5.572 5.697
3.125 8.250 4.125 4.822 5.322 2.008 2.362 1.421 0.70 5.697 5.822
3.250 8.250 4.250 4.937 5.394 2.008 2.362 1.421 0.70 5.769 5.894
3.375 8.374 4.375 5.062 5.512 2.008 2.362 1.421 0.70 5.887 6.012
3.500 8.465 4.500 5.181 5.630 2.008 2.362 1.421 0.70 6.005 6.130
3.625 8.583 4.625 5.306 5.752 2.008 2.362 1.421 0.90 6.127 6.252
3.750 8.740 4.750 5.433 5.984 2.008 2.362 1.421 0.90 6.359 6.484
3.875 8.858 4.875 5.556 6.102 2.008 2.362 1.421 0.90 6.477 6.602
4.000 9.000 5.000 5.687 6.181 2.126 2.362 1.421 0.90 6.572 6.697
4.125 9.016 5.125 5.716 6.311 2.126 2.362 1.421 0.90 6.686 6.811
4.250 9.228 5.250 5.921 6.433 2.126 2.362 1.421 0.90 6.808 6.933
4.375 9.331 5.375 6.056 6.559 2.126 2.362 1.421 0.90 6.934 7.059
4.500 9.500 5.500 6.170 6.700 2.126 2.362 1.421 0.90 7.075 7.200
4.625 9.606 5.625 6.300 6.811 2.126 2.362 1.421 0.90 7.186 7.311
4.750 9.606 5.750 6.417 6.969 2.126 2.362 1.421 0.90 7.344 7.469
4.875 9.843 5.875 6.550 7.087 2.126 2.362 1.421 0.90 7.462 7.587
5.000 10.00 6.000 6.687 7.182 2.126 2.362 1.421 0.90 7.560 7.685


Typical applications
The SB2A is a specially designed double
cartridge seal for severe applications.
Typical applications include those found in
cooking, evaporation and causticising
plants, toxic, environmentally hazardous,
abrasive and effluent liquids. This seal can
be used in major process equipment
including pumps, agitators, mixers, etc.


Unique features of the SB2A
1. A patented technique is used for


fastening the seal faces which assures
correct face alignment. This process
allows for major temperature
fluctuations without face distortion.


2. Only one set of non-rotating springs 
are used. The springs are isolated 
from the product to prevent clogging
and corrosion.


3. The seal has a piston design which
allows it to float with the shaft during
axial movement such as during an
impeller adjustment.


4. A patented PTFE slot
ring is used in place
of a traditional o-ring
where exposed to the
product. The slot ring
design prevents o-ring
hang up and rolling.


5. The seal face carriers are
driven by machined fits to
prevent seal face distortion.


6. A patented double balanced design is
used to allow operation with pressurised
or non-pressurised barrier fluid.


7. This seal allows a maximum of 
± 0.08" (2 mm) axial movement 
and 0.02" runout.


This is technically the most advanced seal
available today. In combination with the
seal water control device SAFEUNIT™, the
seal is a reliable and long-lasting solution.


Typical applications


The Safeseal SB1A is suitable for various media,
e.g. water, oils, solvents and pulp (consistency
up to 2%). Typical applications for this seal are
pumps in paper and board mills, power plants
and other process equipment. 


The SB1A is a versatile seal which is easy to
install and service. Although the design of the
seal is simple, it contains advanced technical
features like patented seal face holders and
elastic thrust ring.


Features


• The balanced cartridge construction makes
the Safeseal SB1A suitable for a wide range
of demanding applications.


• Due to the cartridge construction the seal can
be easily installed. 


• The seal allows a maximum of + 0.08” 
(2 mm) axial movement and 0.02" runout.


• The springs of the seal are located in the
stationary housing outside of the product.


• A flush connection is incorporated for 
higher consistencies.


1. Balanced design
Pressure shocks do not affect 
seal operation.
2. Springs in the stationary part
Shaft misalignment will not pulsate the
springs and wear out o-rings.


3. SiC/Carbon faces as standard
Excellent pv-rating for condensate service
and high speed pumps.


4. Cartridge design
Easy installation, less human errors.


5. No drive pins
No face cracking during start-up.


6. Available in different materials
Covers all single seal applications.


Safeseal SB1A


40-80 Psi (3-6 bar)
1⁄4-1 GPM (0.5-2.5 l/min) 28-215 Psi (2-15 bar)


1⁄4-1 GPM (0.5-3 l/min)


Safeseal SB2A


SB1A
A B C C D E F K H G G
Seal  min max     J=3/8      J=1/2
size
1.000 3.78 1.625 2.00 2.39 1.25 1.84 1.27 0.55 2.77 2.90 
1.125 3.94 1.750 2.09 2.52 1.25 1.84 1.27 0.55 2.91 3.03
1.250 4.13 1.875 2.24 2.63 1.28 1.84 1.27 0.55 3.01 3.13
1.375 4.33 2.000 2.32 2.76 1.28 1.84 1.27 0.55 3.15 3.27
1.500 4.49 2.125 2.45 2.88 1.28 1.84 1.27 0.55 3.26 3.38
1.625 4.96 2.375 2.68 3.11 1.33 1.84 1.27 0.55 3.49 3.61
1.750 5.47 2.500 2.87 3.23 1.33 1.84 1.31 0.55 3.60 3.73
1.875 5.47 2.625 2.91 3.35 1.33 1.84 1.31 0.55 3.73 3.85
2.000 5.51 2.750 3.19 3.46 1.33 1.84 1.31 0.55 3.86 3.98
2.125 5.98 2.875 3.27 3.58 1.33 1.84 1.31 0.71 3.96 4.09
2.250 6.10 3.000 3.40 3.71 1.33 1.84 1.31 0.71 4.09 4.21
2.375 6.30 3.125 3.50 3.90 1.33 1.84 1.33 0.71 4.28 4.40
2.500 6.38 3.250 3.69 4.01 1.33 1.84 1.33 0.71 4.41 4.52
2.625 6.38 3.375 3.75 4.13 1.33 1.84 1.33 0.71 4.51 4.65
2.750 7.95 3.750 4.14 4.84 1.33 1.84 1.33 0.71 5.30 5.42
2.875 7.95 3.875 4.25 4.61 1.33 1.84 1.33 0.71 4.99 5.11
3.000 7.95 4.000 4.41 4.73 1.13 1.84 1.33 0.71 5.11 5.23
3.125 8.25 4.125 4.50 4.84 1.13 1.84 1.33 0.71 5.22 5.34
3.250 8.27 4.250 4.68 4.98 1.13 1.84 1.33 0.71 5.36 5.48
3.375 8.46 4.375 4.76 5.08 1.13 1.84 1.33 0.71 5.46 5.58
3.500 8.47 4.500 4.85 5.24 1.13 1.84 1.33 0.71 5.62 5.74
3.625 8.61 4.625 4.96 5.35 1.13 1.84 1.33 0.90 5.73 5.85
3.750 8.74 4.750 5.14 5.46 1.13 1.84 1.33 0.90 5.84 5.96
3.875 8.87 4.875 5.21 5.60 1.13 1.84 1.33 0.90 5.98 6.10
4.000 9.00 5.000 5.58 5.98 1.23 2.17 1.53 0.90 6.36 6.48
4.125 9.00 5.125 5.71 6.10 1.23 2.17 1.53 0.90 6.48 6.60
4.250 9.10 5.250 5.83 6.22 1.23 2.17 1.53 0.90 6.60 6.72
4.375 9.23 5.375 5.97 6.36 1.23 2.17 1.53 0.90 6.74 6.86
4.500 9.50 5.500 6.09 6.48 1.23 2.17 1.53 0.90 6.86 6.98
4.625 9.50 5.625 6.22 6.61 1.23 2.17 1.53 0.90 6.99 7.11
4.750 9.61 5.750 6.30 6.73 1.23 2.17 1.53 0.90 7.11 7.23
4.875 9.74 5.875 6.47 6.86 1.23 2.17 1.53 0.90 7.24 7.36
5.000 10.00 6.000 6.59 6.98 1.23 2.17 1.53 0.90 7.36 7.48


Safeunit™ Safeunit™








A – Inner Bellows
Assembly 


B – Insert
C – Inner Mating 


Ring
D – Packing
E – Flow Guide
F – Inner Gland
G – Spiral Wound 


Gasket
H – Pumping Ring
I – Outer Bellows 


Assembly
J – Packing Follower
K – Sleeve
L – Outer Gland
M – Outer Mating


Ring
N – Setting Spacer


K


■ Temperature:
-280°C to 425°C/-330°F to 800°F 


■ Pressure:
Vacuum to 25 bar/360 psi


■ Speed:
Type 1604: up to 50 m/s / 10,000 fpm
Type 2609/3609: up to 25 m/s / 5,000 fpm


■ Shaft Size:
30mm to 120mm/1.5" to 4.5"


Performance Capabi l i t ies
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Product  Descript ion
■ Type 1604 - Single stationary bellows cartridge seal


Type C, Arrangement 1.
■ Type 2609 - Dual unpressurized rotating bellows


cartridge seal Type C, Arrangement 2.
■ Type 3609 - Dual pressurized rotating bellows


cartridge seal Type C, Arrangement 3.


TYPE 1604/2609/3609
First Edition API 682 Type C Sealol® Metal 
Bellows Seals


Sealol Welded Metal Bellows


L


J


I


N


M


H


G


F


E


Sealol is a registered trademark of John Crane.


D


C
B


A


Design Features
■ API 682 First Edition Qualification Tested
■ Sealol Edge-Welded Metal Bellows
■ Easy-To-Install Cartridge Design with Registered Fit
■ Elastomer-Free Design
■ Standard Components
■ Withstands Reverse Pressurization (Type 2609/3609)
■ Pumping Ring Standard (Type 2609/3609)
■ Segmented Spring-Loaded Carbon Throttle Bushing for


Effective Containment (Type 1604)
■ Retained Mating Ring Available for Vacuum Service


(Type 1604)


■ Hydrocarbons
■ Aromatic Fractionation Products (Benzene, Toluene,


Solvents, etc.)
■ Crude Oil Fractionation Products (Fuel Oil, Lubricating


Oil, Gasoline, etc.)
■ Chemicals, Caustics, Some Acids, Aqueous Solutions,


Lubricating Liquids


Typica l  App l icat ions


Type 2609/3609







Retained Mating Ring
for Vacuum Service


Retained Drive  
Collar Standard


Type 1604 API  Type C Arrangement  1  -  S ing le  Cartr idge
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TYPE 1604/2609/3609
First Edition API 682 Type C Sealol® Metal 
Bellows Seals


Type 2609 -  API  Type C Arrangement  2  -  Dua l  Unpressurized Cartr idge and
Type 3609 -  API  Type C Arrangement  3  -  Dua l  Pressurized Cartr idge







Mult ip l ier  Factors
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Seal Size


Pressure (bar g) Pressure (psig)


(inches)


(mm)


500


435


360


290


220


150


70


0


25 50 75 180150125100


1.0 2.0 3.0 4.0 7.06.05.0


Carbon (Standard), Tungsten Carbide or Silicon Carbide


(Balanced for High Pressure)


Maximum Pressure Limit


Tungsten Carbide or Silicon Carbide (Standard)


Contact John Crane  
Engineering for  
applications in this area.


Basic  Pressure Rat ing


TYPE 1604/2609/3609
First Edition API 682 Type C Sealol® Metal 
Bellows Seals


NOTES:
1. Basic Pressure Rating Curve based on Single-Ply Bellows.
2. Basic Pressure Rating Curve is differential pressure applied to seal outside diameter.
3. For arrangement 3 seals, use differential pressure limits recommended in API 682,


1st Edition, Section 2.1.6.


4. Consult John Crane Engineering for applications outside these limits.
5. Consult John Crane engineering for inside diameter differential pressure


vs. temperature limits for dual seals with pressurized barrier.


Multiplier Factors


Carbon vs. SiC
SiC vs. SiC


Selection Considerations T/C vs. SiC


Speed Up to 3600 rpm x 1.00 x 1.00
Above 3600 rpm x (3600/speed) x (3600/speed)


Sealed Fluid Petrol/Gasoline, Kerosene, or Better x 1.00 x 1.00
Lubricity Water and Aqueous Solutions x 0.75 x 0.75


(<80°C/176°F)
Flashing Hydrocarbons* (see note 1) x 0.60 (see note 2)


Sealed Fluid Up to 80°C/175°F x 1.00 x 1.00
Temperature Up to 120°C/250°F x 0.90 x 1.00


Up to 205°C/400°F x 0.80 x 1.00
Up to 315°C/600°F x 0.65 x 1.00


(see note 3) Above 315°C/600°F x 0.65 (see note 4)


The Basic Pressure Rating is for a 
standard seal as shown in the typical
arrangement, when installed according to
the criteria given in this data sheet and 
generally accepted industrial practices.


The Basic Pressure Rating assumes 
stable operation at 3600 rpm in a clean,
cool, lubricating, non-volatile liquid with 
an adequate flush rate. When used with 
the Multiplier Factors, the Basic Pressure
Rating can be adjusted to provide a 
conservative estimate of the dynamic 
pressure rating. 


For process services outside this range for
a more specific assessment of the dynamic
pressure rating, contact John Crane for
more information.


Example for Determining Dynamic Pressure Rating Limits


Seal: 3.5" (89mm) diameter Type 1604


Product: High Viscosity Gas Oil (HVGO)


Face Material: Carbon vs. Silicon Carbide 


Temperature: 325°C/620°F


Shaft Speed: 3600 rpm


Example for Determining Dynamic Pressure Rating:


The maximum pressure for a particular application is the lesser of the
maximum pressure limit curve or the pressure calculated when the
multiplier factors are applied to the specific seal face material curve.


Maximum Pressure Limit Curve:  19.5 bar g/283 psig max pressure


Carbon Limit Curve: 29.3 bar g/425 psig


Calculated Limit: 29.3 bar g/425 psig x 1.00 x 1.00 x 0.65 = 
19.0 bar g/276 psig


At 3600 rpm with the service conditions noted, a 3.5" (89mm) 
seal Type 1604 has a maximum operating pressure limit of 
19.0 bar g/276psig.


* The ratio of sealed pressure to vapor
pressure must be greater than 1.5, 
otherwise consult John Crane. If the
specific gravity is less than 0.60, 
consult John Crane.


NOTES:
1.Specific gravity ≥ 0.6 and ratio of sealed


pressure to vapor pressure > 1.5.


2.More details regarding the fluid and
the operating conditions are required.


3.Temperature at the seal faces includes
effects of flush, quench and cooling.


4.Contact John Crane Engineering for
more information.







Materia ls  of  Construct ion 


SEAL COMPONENTS MATERIALS


Description Standard Options


Seat/Mating Ring Silicon Carbide Reaction Bonded —


Insert/Primary Ring Premium Grade Carbon Tungsten Carbide Nickel Bound


Shell/Primary Ring Adapter Alloy 42 (UNS K94100) —


Adapter Alloy 625 (UNS NO6625) —


Bellows Alloy 718 (UNS NO7718) —


Adaptive Hardware 316 Stainless Steel —


Static Seals Flexible Graphite —


Sealo l  Welded Meta l  Be l lows


Design Features
■ Optimum 45° Tilt Angle
■ Three-Sweep Radius
■ Nesting Ripple Plate Design
■ Static Secondary Seal
■ Light Spring Loads


Sealol Bellows Benefits
■ Uniform Plate Rigidity and Stress Distribution
■ Enhanced Fatigue Strength
■ Pressure-Balanced by Design
■ Less Heat
■ Lower Power Consumption


TYPE 1604/2609/3609
First Edition API 682 Type C Sealol® Metal 
Bellows Seals


Angular and Radia l  Movement


Excessive runout will have a detrimental effect on seal performance in the form of component wear or 
excessive leakage. API 682 limits runout as follows:
■ Centering of the seal is to be by a register fit. The register fit surface shall be concentric to the shaft and have a total


indicated runout (FIM) of not more than 0.005"/125 micrometers.
■ Squareness of the seal chamber face to the shaft shall not exceed 0.0005" per inch of seal chamber bore (15 microme-


ters per cm).
■ Runout of the sleeve outer diameter to the inner diameter shall be 0.001"/25 micrometers FIM.
■ Shaft-to-sleeve diametrical clearance shall be 0.001" to 0.003"/25 to 75 micrometers.


Recommendat ions for Viscous F lu ids 
0 - 1,000 cSt: Standard Seal


1,000 - 3,500 cSt: Hard Face Material
3,500 - 7,500 cSt: Drive Lugs


7,500 - 10,500 cSt: Consult John Crane Engineering


NOTE: SSU (Saybolt Universal Seconds) approximately equals cSt (centistoke) x 4.6347
cP (centipoise) = cSt (centistoke) x specific gravity.







Pip ing P lan Recommended with  the Type 1604
API Plan 11


Recirculation from pump case through orifice to seal.


V


F Q/D


TYPE 1604/2609/3609
First Edition API 682 Type C Sealol® Metal 
Bellows Seals


API Plan 62


External fluid quench (steam, gas, water, etc.) 
typically used with throttle bushing.


V
F Q/D


Pip ing P lan Recommended with  the Type 2609
API Plan 52


Non-pressurized external fluid reservoir with forced circulation (typically used with dual seal arrangement 2).


Pip ing P lan Recommended with  the Type 3609
API Plan 53


Pressurized external fluid reservoir with forced circulation
(typically used with dual seal arrangement 3).


Reservoir


To External 
Pressure Source


BOBI
F


Reservoir


Vent


BOBI
F


When
Specified


PS PI


FI


Vent


Normally  
Open


BI


BO


Reservoir


PS PI Normally  
Open


Reservoir


External
Pressure
Source


BI


BO


API Plan 54


Circulation of clean fluid from external system (typically 
used with dual seal arrangement 3).


External Source


F BI BO


BI


BO







TYPE 1604/2609/3609
First Edition API 682 Type C Sealol® Metal 
Bellows Seals


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.


©2002 John Crane Inc.   Print 7/02 www.johncrane.com ISO-Certified QS 9000 S-1604/2609/3609


Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove, Illinois USA


1-800-SEALING
Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East, Africa, Asia
Dubai, United Arab Emirates


Tel: 971-4-3438940
Fax: 971-4-3438970








A – Seat/Mating Ring
B – Face/Primary Ring
C – Sleeve
D – Segmented


Bushing Assembly
E – Distributed Flush


■ Temperature:
-40°C to 260°C/-40°F to 500°F


■ Pressure:
Up to 69 bar g/1000 psig max.


■ Speed:
Up to 25 m/s/5000 fpm


Performance Capabi l i t ies


Design Features
■ Cartridge Seal Design
■ Computer Optimized Low Emission Seal Faces
■ API 682 Test Qualification
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Product  Descript ion


Type 1648/2648/3648 seals evolved from the successful,
proven John Crane Type 48 design, the preferred choice
for safe, reliable, single, and dual unpressurized and 
pressurized seal arrangements in petroleum services.
These dependable, engineered mechanical seals were
developed specifically to attain MACT (Maximum
Achievable Controlled Technology) compliance in hydro-
carbons and other volatile organic compounds (VOCs).
Type 1648 single seals typically control emissions to less
than 200 ppm.
■ Fully meets the needs of the oil and gas industry for


hydrocarbon and other services as defined by API 682
for Type A seal duties. This includes: heavy and light
hydrocarbons, lubricating liquids, aqueous solutions,
chemicals, and some acids.


■ Industrial applications involved in the processing 
of VOCs and similar hazardous products.


TYPE 1648/2648/3648
API 682 Type A Pusher Seals
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Type 1648 -  API  Type A Arrangement  1  -  S ing le  Cartr idge


Type 2648 -  API  Type A Arrangement  2  -  Dua l  Unpressurized Cartr idge


Type 3648 -  API  Type A Arrangement  3  -  Dua l  Pressurized Cartr idge


TYPE 1648/2648/3648
API 682 Type A Pusher Seals







TYPE 1648/2648/3648
API 682 Type A Pusher Seals


The Type 48 Seal  Fami ly


The primary default seal selection per API 682 is the 
Type A, multiple-spring pusher seal that is supplied in 
single, dual unpressurized and dual pressurized arrange-
ments.The John Crane Type 48 is the seal on which our
API 682 offering is based. The Type 48 family includes 
the following seals:
■ Type 48LP


Balanced pusher seal with plain-face design for lower 
pressure applications. Used as a single inboard seal on
dual unpressurized arrangements and as an outboard seal
on either dual pressurized or unpressurized arrangements.


■ Type 48MP
Balanced pusher seal with plain-face design that incorpo-
rates a hammerhead to increase primary ring stiffness for
medium  to high pressure applications. Used as a single
inboard seal on dual unpressurized arrangements and as
an outboard seal on either dual pressurized or unpressur-
ized arrangements.


■ Type 48HP
Balanced pusher seal with hammerhead geometry that
incorporates hydropads to increase face lubrication 
stiffness for high pressure applications. Used as a 
single inboard seal on dual unpressurized arrangements,
and occasionally as an outboard seal on dual pressurized
arrangements.


■ Type 48RP
Double balanced pusher seal primarily designed for 
ID pressure applications. Commonly referred to as a
reverse pressure design. Used as an inboard seal on 
dual pressurized arrangements and occasionally as an
inboard seal on dual unpressurized arrangements.


■ Type S48
Shorter balanced seal designed for OD pressures only.
Used as an outboard seal on either dual unpressurized 
or dual pressurized arrangements.


Mult ip l ier  Factors


Selection Considerations Multiplier
Factor


Sealed Fluid Below 80˚C/175˚F x 1.00
Temperature Above 80˚C to 125˚C/175˚F to 250˚F x 0.90


Above 125˚C to 180˚C/250˚F to 350˚F x 0.80
Above 180˚C/350˚F x 0.65


Materials Tungsten Carbide vs. Silicon Carbide x 0.50


Example for Determining Pressure Rating Limits:


Seal: 75mm/3" Diameter Type 48LP
Product: Lube Oil
Temperature: 82˚C/180˚F
Speed: 3600 rpm


Using the Type 48LP Pressure Ratings Limit graph, the
pressure limit is 37 bar g/535 psig. From the Multiplier
Factors chart, apply the appropriate value, in this case
0.90. For this service condition, the maximum operating
pressure is:  


535 psig x 0.90 = 33 bar g/481 psig
Notes:


1. The above temperature derating factors apply to seals with Carbon
primary rings only, not hard face vs. hard face combinations.


2. The temperatures noted are product temperatures for single seals or
the expected average temperature of the product and buffer/barrier
fluid for dual seals.







Pressure L imits


TYPE 1648/2648/3648
API 682 Type A Pusher Seals


Carbon vs. Reaction Bonded Silicon Carbide
(Other application-specific limits may apply. Contact John Crane Engineering for application assistance.)
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TYPE 1648/2648/3648
API 682 Type A Pusher Seals


Type 48 Series Hydrostat ic /Stat ic  Pressure L imits
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NOTE: The hydrostatic and static limits are based upon O-ring extrusion limits, not component stresses. 
Therefore, hydrostatic and static limits are the same.
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The L-shaped mating ring used for dual seal arrangements is designed to be hydraulically balanced when used with
the proper seal size. The pressure limit of the mating ring should be considered along with the seal head pressure limit
when selecting dual seal arrangements.
The pressure limit with OD pressure is 57.2 bar g/830 psig for Silicon Carbide. This chart shows the ID pressure limit
for the Silicon Carbide mating ring.







TYPE 1648/2648/3648
API 682 Type A Pusher Seals


Angular and Radia l  Movement


Excessive runout will have a detrimental effect on seal 
performance in the form of component wear or excessive
leakage. API 682 limits runout as follows:
■ Centering of the seal is to be by a register fit. The 


register fit surface shall be concentric to the shaft and 
have a total indicated runout (TIR) of not more than 
125 micrometers/0.005".


■ Squareness of the seal chamber face to the shaft shall 
not exceed 0.0005" per inch of seal chamber bore 
(15 micrometers/3cm).


■ Runout of the sleeve outer diameter to the inner diameter
shall be 0.001"/25 micrometers TIR.


■ Shaft-to-sleeve diametrical clearance shall be to Tolerance
Grade G7/h6.


North and Latin Americas
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


Europe, Middle East, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5035


For your nearest John Crane facility, please contact one of the locations above. 


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling
products made from PTFE. Old and new PTFE products must not be incinerated.
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SEAL COMPONENTS MATERIALS


Description Standard Options


Face/Primary Ring Antimony Carbon Nickel Binder Tungsten Carbide
Alpha Sintered Silicon Carbide
Resin Carbon


Seat/Mating Ring Reaction Bonded Alpha Sintered Silicon Carbide
Silicon Carbide


Retainer 316 Stainless Steel —
Spring
Disc
Snap Screw
Set Screw
Sleeve
Collar
Segmented Bushing
Gland Plate
Auxiliary Gland


Spring Alloy C-276 316 Stainless Steel
(UNS N10276) (Single Spring Only)


O-Ring Fluoroelastomer Amine-Resistant Perfluoroelastomer
Low Temp Buna-N
Perfluoroelastomer


Materia ls  of  Construct ion 








A – Bellows Assembly 
B – Insert/Primary


Ring
C – Mating Ring/Seat
D – O-Ring
E – Sleeve
F – Gland
G – Gland O-Ring
H – Segmented


Bushing
Assembly


I – Distributed Flush
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TYPE 1670-2/1670-3
Second Edition API 682 Category II and III
Type B Sealol® Metal Bellows Seals


Sealol® Welded Metal Bellows


G


F


E


D


C


B


A


Type 1670-2/1670-3
(Category II or III with segmented Bushing and Distributed Flush Shown)


I


H


■ Temperature:
-75°C to 260°C/-100°F to 500°F 
(depending on material used)


■ Pressure:
Vacuum to 20 bar/300 psi


■ Speed:
up to 25 m/s / 5000 fpm


■ Shaft Size:
19mm to 95.25mm/0.750" to 3.750"


Performance Capabi l i t iesProduct  Descript ion
■ Type 1670-2 - Category II, Type B, Arrangement 1


single rotating Alloy  C-276 (UNS N10276) bellows
cartridge seal. This seal is available with either a fixed,
floating, or segmented bushing option with either a
single point or distributed flush arrangement.


■ Type 1670-3 - Category III, Type B, Arrangement 1
single rotating Alloy  C-276 bellows cartridge seal with
segmented bushing and distributed flush arrangement
standard. Category III seals come with the appropriate
documentation in accordance with the API 682
specification.


Sealol is a registered trademark of John Crane Inc.


Design Features
■ API 682 Second Edition Qualification Tested
■ Sealol Edge-Welded Metal Bellows
■ Easy-To-Install Cartridge Design with Registered Fit
■ Static Secondary Seals
■ Standard Components
■ Segmented Spring-Loaded Carbon Throttle Bushing for


Effective Containment (Optional)
■ Distributed flush optimizes circulation of liquid at faces


and prevents trapped vapor.
■ Available with a pumping ring when utilizing an API


Plan 23.


■ Hydrocarbons.
■ Aromatic Fractionation Products (Benzene, Toluene,


Solvents, etc.).
■ Crude Oil Fractionation Products (Fuel Oil, Lubricating


Oil, Gasoline, etc.).
■ Chemicals, Caustics, Some Acids, Aqueous Solutions,


Lubricating Liquids.


Typica l  App l icat ions







Type 1670 API  Type B Arrangement  1  -  S ing le  Cartr idge
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TYPE 1670-2/1670-3
Second Edition API 682 Category II and III
Type B Sealol® Metal Bellows Seals


Optional Bushing Arrangements


Floating Bushing


OR


Optional Flush
Arrangement


Type 1670 Standard Arrangement Shown (Category II Seal)


Pumping Ring


Segmental Bushing







TYPE 1670-2/1670-3
Second Edition API 682 Category II and III
Type B Sealol® Metal Bellows Seals


Mult ip l ier  Factors
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Carbon (Standard), Tungsten Carbide or Silicon Carbide


(Balanced for High Pressure)


Maximum Pressure Limit


Tungsten Carbide or Silicon Carbide (Standard)


Contact John Crane  
Engineering for  
applications in this area.


NOTES:
1. Basic Pressure Rating Curve based on Single-Ply Bellows.
2. Basic Pressure Rating Curve is differential pressure applied to seal outside diameter.
3. Consult John Crane Engineering for applications outside these limits.


Multiplier Factors


Carbon vs. SiC T/C vs. SiCSelection Considerations


Speed Up to 3600 rpm x 1.00 x 1.00
Above 3600 rpm x (3600/speed) x (3600/speed)


Sealed Fluid Petrol/Gasoline, Kerosene, or Better x 1.00 x 1.00
Lubricity Water and Aqueous Solutions x 0.75 x 0.75


(<80°C/176°F)
Flashing Hydrocarbons* (see note 1) x 0.60 (see note 2)


Sealed Fluid Up to 80°C/175°F x 1.00 x 1.00
Temperature Up to 120°C/250°F x 0.90 x 1.00
(see note 3) Up to 205°C/400°F x 0.80 x 1.00


The Basic Pressure Rating is for a 
standard seal as shown in the typical
arrangement, when installed according to
the criteria given in this data sheet and
generally accepted industrial practices.


The Basic Pressure Rating assumes 
stable operation at 3600 rpm in a clean,
cool, lubricating, non-volatile liquid with
an adequate flush rate. When used with
the Multiplier Factors, the Basic Pressure
Rating can be adjusted to provide a 
conservative estimate of the dynamic
pressure rating. 


For process services outside this range 
or for a more specific assessment of the
dynamic pressure rating, contact 
John Crane Engineering.


* The ratio of sealed pressure to vapor pressure must be greater than 1.5, otherwise consult John Crane.
If the specific gravity is less than 0.6, consult John Crane.


NOTES:
1. Specific gravity ≥ 0.6 and ratio of sealed pressure to vapor pressure > 1.5.
2. More details regarding the fluid and the operating conditions are required.
3. Temperature at the seal faces includes effects of flush, quench and cooling.


Example for Determining Pressure
Rating Limits:
Seal: Type 1670
Size: 50mm/2"
Product: 50/50 Glycol and Water
Face Material: Carbon vs. Silicon Carbide
Operating Temperature: 95°C/200°F
Operating Speed: 3600 rpm


Example for Determining Dynamic
Pressure Rating:
The maximum pressure for a particular
application is the lesser of the maximum
pressure limit curve or the pressure 
calculated when the multiplier factors
are applied to the specific seal face
material curve.


Maximum Pressure Limit Curve:
21 bar g/300 psig max pressure
Carbon Limit Curve: 32 bar g/460 psig


Calculated Limit: 32 bar g/460 psig x
1.00 x 0.75 x 0.90 = 20 bar g/310 psig


At 3600 rpm with the service conditions
noted, a 50mm/2" (Seal Size) Type 1670 
has a maximum operating pressure limit
of 20 bar g/310 psig.


Basic  Pressure Rat ing
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TYPE 1670-2/1670-3
Second Edition API 682 Category II and III
Type B Sealol® Metal Bellows Seals


Sealo l  Welded Meta l  Be l lows


Design Features
■ Optimum 45° Tilt Angle
■ Three-Sweep Radius
■ Nesting Ripple Plate Design
■ Static Secondary Seal
■ Light Spring Loads


Sealol Bellows Benefits
■ Uniform Plate Rigidity and Stress Distribution
■ Enhanced Fatigue Strength
■ Pressure-Balanced by Design
■ Less Heat
■ Lower Power Consumption


Angular and Radia l  Movement


Excessive runout will have a detrimental effect on seal performance in the form of component wear or excessive leakage. 
API 682 limits runout as follows:
■ Centering of the seal is to be by a register fit. The register fit surface shall be concentric to the shaft and have a total indicated


runout (FIM) of not more than 0.005"/125 micrometers.
■ Squareness of the seal chamber face to the shaft shall not exceed 0.0005" per inch of seal chamber bore (15 micrometers per cm).
■ Runout of the sleeve outer diameter to the inner diameter shall be 0.001"/25 micrometers FIM.
■ Shaft-to-sleeve diametrical clearance shall be to Tolerance Grade F7/h6.


Recommendat ions for Viscous F lu ids 
0 - 1,000 cSt: Standard Seal


1,000 - 3,500 cSt: Hard Face Material
3,500 - 10,500 cSt: Consult John Crane Engineering


NOTE: SSU (Saybolt Universal Seconds) approximately equals cSt (centistoke) x 4.6347
cP (centipoise) = cSt (centistoke) x specific gravity.


Materia ls  of  Construct ion 


SEAL COMPONENTS MATERIALS


Description Standard Options


Seat/Mating Ring Silicon Carbide Reaction Bonded —


Insert/Primary Ring Premium Grade Carbon Tungsten Carbide Nickel Bound


End Fittings Alloy C-276 (UNS N10276) —


Bellows Alloy C-276 (UNS N10276) —


Adaptive Hardware 316 Stainless Steel (UNS 31600) —


Static Seals Fluorocarbon Amine Resistant Perfluoroelastomer
Low-Temp Buna-N
Perfluoroelastomer
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Pip ing P lans Recommended with  the Type 1670-2/1670-3


TYPE 1670-2/1670-3
Second Edition API 682 Category II and III
Type B Sealol® Metal Bellows Seals


API Plan 11


Recirculation from pump case through orifice to seal.


V


F Q/D


API Plan 62


External fluid quench (steam, gas, water, etc.) 
typically used with throttle bushing.


API Plan 21


Recirculation from pump case through orifice and cooler or
heat exchanger to seal.


API Plan 32


Injection to seal from external source of clean cool fluid.


By
Vendor


By
Purchaser


TI


PI
FI


When
Specified


From External Source


API Plan 23


Recirculation from seal with pumping ring through heat exchanger
and back to seal.


TI


Q/DFO FI


V


F Q/D


From Pump
Discharge


TITI


V
F Q/D







TYPE 1670-2/1670-3
Second Edition API 682 Category II and III
Type B Sealol® Metal Bellows Seals


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.
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Latin America
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Middle East, Africa, Asia
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Tel: 971-4-3438940
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Mechanical Seals for Sulzer Ahlstar Pumps


SE1, SEW and SE2







Safeseal SE1


Simple design, good technical solutions


Safeseal SEW


A reliable, long-lasting seal for demanding conditions


Safeseal SE2


Double-balanced design, ultimate reliability


Typical applications
Safeseal SE1 is a special seal designed for clean and
lubricating fluids such as water, different types of oils,
solvents, and stock (consistency ≤ 2%). It is typically
used in pumps in paper and board mills as well as in
power plants. The SE1 seal is designed especially for the
Sulzer APP and APT pump series.


The SE1 seal is easy to install and maintain. In spite of
its simple design, SE1 is very advanced in its technical
capabilities including, for example, a patented thermal
method for seal face holding and an elastic thrust ring.


Features:
1. Balanced design
Undisturbed operation even with sudden pressure shocks.


2. Spring located in the stationary body of the seal
Shaft misalignment does not pump up the spring or
wear out the O-ring.


3. SiC/Carbon a standard option for seal faces
SiC/Carbon holds up well under high speeds
found in, for example, condensate pumps
and other high temperature pumps.


4. Installation against the shaft shoulder
Easy installation reduces risk of human error.
No measurements required for installation.


5. No drive pins at seals
Seal face does not crack at start-up.


6. Available in different materials
Selection covers all possible single seal applications.


Typical applications
SEW is a seal operating on a non-pressurised water rinsing
(quench) principle, and it is designed for the most
demanding applications in the pulp industry, where reliable
and long-lasting operation is required from a seal. Typical
applications include stock pumps at pulp mill washing and
screening facilities as well as high temperature condensate
pumps. The SEW seal is especially designed for the Sulzer
APP and APT pump series.


Features
1. Balanced design
Undisturbed operation even with sudden pressure shocks.


2. Spring located in a stationary body
Shaft misalignment does not pump up the spring or
wear out the O-ring.


3. Installation against the shaft shoulder
Easy installation reduces risk of human error.
No measurements required for installation.


4. No drive pins at seals
Seal face does not crack at start-up.


5. Available in different materials
Selection covers all possible single 
seal applications.


6. Non-pressurised seal water rinsing (quench)
Possible to cool seal with non-pressurised seal water at
high temperatures.
V-ring prevents water leakage from the seal.


Typical applications
The double-balanced design of Safeseal SE2 ensures
reliable and long-lasting operation under the most
demanding conditions. This seal is typically used in
pumps for abrasive and environmentally hazardous
liquids in cooking, evaporation and causticising facilities
in pulp mills. The SE2 seal is especially designed for the
Sulzer APP and APT pump series.


Special features
1. Seal faces are fastened by a patented thermal heat


shrink method, which ensures correct face alignment
at all temperatures recommended for this seal.


2. The springs are located in the stationary body of the
seal in the seal water. This allows the seal water to
rinse the springs continuously, preventing corrosion
by process chemicals. In addition, spring jams
decrease. Shaft misalignment does not pump up
springs or wear out O-rings.


3. The piston-type design of the seal enables free axial
movement, therefore axial movement does not have
any impact on seal face loading.


4. Even in standard models, PTFE slot rings in positions
where they are exposed to the product have replaced
traditional O-rings. The PTFE seal advantage is
that it does not jam even in process
conditions involving a lot of solid material.


5. Milled slots prevent rolling of the body
ring that protects the seal face. This
eliminates tension peaks that would distort
the seal face.


6. The special double-balanced design allows the use
of both pressurised and non-pressurised seal water.







Technical specifications
Stuffing box pressure max. 15 bar (215 psi)
Speed max. 20 m/s (65 ft/s)
Temperature max. 120 °C (250 °F)


Materials
Seal faces SiC/Carbon or SiC/SiC
O-rings EPDM


PTFE
Viton®


Metal parts Standard material AISI 329
(Titanium, UHB)


Springs Nimonic steel


Technical specifications
Stuffing box pressure max. 15 bar (215 psi)
Speed max. 20 m/s (65 ft/s)
Temperature max. 150 °C (300 °F)


Materials
Seal faces SiC/Carbon or


SiC/SiC
O-rings EPDM


PTFE
Viton®


Metal parts Standard material AISI 329
(Titanium, UHB)


Springs Nimonic steel


Technical specifications
Stuffing box pressure max. 20 bar (290 psi)
Seal water pressure max. 15 bar (215 psi)
Speed max. 30 m/s (65 ft/s)
Temperature max. 180 °C (350 °F)


Materials
Seal faces SiC/SiC (product side)


SiC/Carbon (atmosphere side)
O-rings PTFE (product side)


Alternatives: EPDM,
Viton® etc.


Metal parts Standard material AISI 329
(Titanium, UHB)


Springs Nimonic steel


This is technically the most advanced seal
available today. In combination with the seal
water control device SAFEUNIT™, the seal is
a reliable and long-lasting solution.


0 bar
0.5–1.5 l/min


2–15 bar
0.5–3 l/min


Safeunit™


Safeunit™







SE Seal Identification Codes


E.g. SE2-P1-QRMG-301169 
XXX-XX-X1-X2-X3-X4-XXXXXX


1   Type of seal SE1: single seal
SEW: quench wash seal
SE2: double seal


2   Shaft diameter: (mm, in)


3   Material codes


X1 X2 X3 X4


Q-SiC/SiC R-AISI 316/329 M-PTFE O- single seal
G-SiC/carbon T-titanium E-EPDM N-TC/carbon
T-TC/TC U-UHB 904 L V-Viton® G-SiC/carbon


V- V-ring (quench)


4   Design number


P1= tailor made for APP pumps with four bolts
AP= new seal version 


1 2 3 4


John Crane has a comprehensive network of highly trained
representatives, distributors, and installation and maintenance
personnel. Contact your local John Crane sales office for 
more information.


Mechanical Sealing Systems


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while han-
dling products made from PTFE. Old and new PTFE products must not be incinerated.
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Latin America
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Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East, Africa, Asia
Dubai, United Arab Emirates


Tel: 971-4-3438940
Fax: 971-4-3438970
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TYPE 285
Non-Contacting Sealol® Metal Bellows Seal


A – Spiral Grooved 
Rotor


B – Stator
C – Metal Bellows
D – Antispark Sleeve
E – Spring-Energized 


Seal
F – Retaining Ring
G – Housing
H – Shims A


E


■ Temperature:
-196˚C/-320˚F to Ambient


■ Pressure:
Up to 7 bar g/100 psig


■ Speed:
Up to 10,000 rpm


■ End Play/Axial Float Allowance:
0.13mm/0.005" F.I.M. max.


■ Shaft Runout:
0.001mm per mm/0.001"per Inch of Shaft Diameter
F.I.M. max.


Performance Capabi l i t iesProduct  Descript ion
■ The Type 285 is a non-contacting welded metal bellows


seal for cryogenic applications.  


■ Thanks to its design and materials of construction, the
Type 285 can safely seal the most common industrial
liquid gases. It fits the most popular cryogenic pumps:
site-based or road tanker pumps.


Design Features/Benef i ts
Industrial Liquid Gases, Including:


■  Oxygen,


■  Nitrogen, and


■  Argon.


Appl icat ions
■ No Face Wear
■ Specially Designed Stationary Bellows
■ Floating Stator
■ Compact Design
■ Meets Liquid Oxygen (LOX) Safety Standards
■ Antispark Sleeve and Retaining Ring
■ Reduced Power Consumption
■ Minimal Product Loss


G


Sealol Welded Metal Bellows


DH


B


F


C







SEAL COMPONENTS STANDARD MATERIALS


Rotor Tungsten Carbide


Stator Carbon


Spring-Energized Seal Virgin PTFE, Cobalt-Chrome Alloy Spring


Antispark Sleeve Tin Bronze


Metal Bellows Alloy 718 (Alloy 625 End Fittings)


Retaining Ring Nickel-Copper Alloy


Shims Copper Alloy


Other Metal Parts 316L Stainless Steel
2
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Type 285 Typica l  Arrangement


TYPE 285
Non-Contacting Sealol Metal Bellows Seal


Materia ls  of  Construct ion 


Sealo l  Welded Meta l  Be l lows


Sealol Design Features
■ Optimum 45° Tilt Angle
■ Three-Sweep Radius
■ Nesting Ripple Plate Design
■ Light Spring Loads


Sealol Bellows Benefits
■ Uniform Plate Rigidity and Stress Distribution
■ Enhanced Fatigue Strength
■ Self-Cleaning Through Flexing/Slicing Action
■ Pressure-Balanced by Design







Shaft rotation is counterclockwise,
facing spiral groove pattern.


At atmospheric pressure ˚C ˚F


Oxygen -183 -297


Nitrogen -196 -320


Argon -186 -303


Character ist ics of  Cryogenic  F lu ids


TYPE 285
Non-Contacting Sealol Metal Bellows Seal


Vapor Pressure Curve for NitrogenBoiling Points
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John Crane Non-contact ing Technology


John Crane Design Features
■ Uni-Directional Pattern


John Crane Spiral Groove Technology Benefits
■ Eliminates Face Wear
■ Increases Mean Time Between Planned Maintenance (MTBPM)
■ Minimizes Product Loss
■ Reduces Power Consumption
■ Eliminates Lubrication Support Systems Required with Labyrinth Seals


Shaft rotation is clockwise, facing
spiral groove pattern.


Pressure (bar g) Pressure (psig)
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North and Latin Americas
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


Europe, Middle East, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5035


For your nearest John Crane facility, please contact one of the locations above. 


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. In
the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling
products made from PTFE. Old and new PTFE products must not be incinerated.
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TYPE 37FS
Fully Split Seal


3
7


FS


n Temperatures:
82˚C/180˚F max.


n Pressures:
5.5 barg/80 psig max. 


n Speeds:
1800 rpm max.


For other operating conditions, consult John Crane Engineering.


Performance Capabi l i t ies


Product  Descript ion
The Type 37FS fully split seals contribute to
significantly reduced maintenance on larger, difficult-
to-seal equipment. They are recommended for use on
heavy duty, packed equipment that previously could not
accommodate mechanical seals because of severe
shaft runout and vibration, difficulty to disassemble,
worn out equipment, and similar problems. Type 37FS
seals are outside mounted and can be used on vertical
and horizontal applications.


n For use on large, heavy duty rotating shaft equipment
such as mixers, agitators, pumps.


n For pulp and paper, power generation, food processing,
wastewater treatment, mining and other demanding
industries.


Design Features
n Maximum Flexibility — compression ring provides


extreme flexibility. Shaft deflections, angular misalign-
ments, and run outs are “tracked” by the seal without
diminishing performance.


n No Springs — compression ring acts as the spring
eliminating clogging problems seen in fibrous or abra-
sive services.


n Slotted Gland Plates — long slots on gland plates allow
the seals to be fitted to numerous pumps and other
rotating equipment without adaptors.


n Any Shaft Size Possible — the rotating assembly can
be machined to fit any size shaft whether it is inch,
metric, or special.


n No O-rings — wide sealing surface of the sealing ring
prevents leaks even on the most worn, pitted shafts.


n Self-Aligning — the rotating assembly self-aligns itself
square with the shaft for true running.


n Easy Installation — fewer parts and simple design
allow for easy installation. Seal can be readily mounted
on worn shafts and on out-of-square stuffing boxes. 
No modification of equipment is needed.


n Retaining ring ensures perfect face halves alignment
and trouble-free startup.


A – Primary Ring
B – Mating Ring
C – Compression Ring
D – Sealing Ring
E – Gland Plate
F – Clamp Ring
G – Drive Ring
H – Fasteners
I – Retaining Ring
J – Cord Segment
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Shaft/Sleeve 
Size/D1 L39
(inches) D2 D3 D4 D74 M SIC/SIC* CAR/SIC** L90
1.375 3.750-5.000 3.642 2.406 3.000 .562 1.968 2.000 2.500
1.500 3.875-5.125 3.767 2.531 3.125 .562 1.968 2.000 2.500
1.625 4.000-5.250 3.892 2.656 3.250 .562 1.968 2.000 2.500
1.687 4.062-5.312 3.955 2.718 3.312 .562 1.968 2.000 2.500
1.750 4.125-5.375 4.017 2.781 3.375 .562 1.968 2.000 2.500
1.875 4.250-5.500 4.142 2.906 3.500 .562 1.968 2.000 2.500
1.937 4.312-5.562 4.205 2.968 3.562 .562 1.968 2.000 2.500
2.000 4.375-5.625 4.268 3.031 3.625 .562 1.968 2.000 2.500
2.125 4.500-5.750 4.393 3.156 3.750 .562 1.968 2.000 2.500
2.250 4.625-5.875 4.518 3.281 3.875 .562 1.968 2.000 2.500
2.375 4.750-6.000 4.643 3.406 4.000 .562 1.968 2.000 2.500
2.437 4.812-6.062 4.705 3.468 4.062 .562 1.968 2.000 2.500
2.500 4.875-6.125 4.768 3.531 4.125 .562 1.968 2.000 2.500
2.625 5.000-6.250 4.893 3.656 4.250 .562 1.968 2.000 2.500
2.750 5.125-6.375 5.018 3.781 4.375 .562 1.968 2.000 2.500
2.937 5.312-6.562 5.205 3.968 4.562 .562 1.968 2.000 2.500


3.000-3.250 6.500-8.500 5.450 4.812 5.375 .562 2.600 2.665 3.000
3.250-3.437 6.750-8.750 5.700 5.062 5.625 .562 2.600 2.665 3.000
3.437-3.812 7.625-10.125 6.137 5.500 6.062 .687 2.600 2.665 3.000
3.812-4.187 8.000-10.500 6.512 5.875 6.437 .687 2.600 2.665 3.000
4.187-4.562 8.375-10.875 6.887 6.250 6.812 .687 2.600 2.665 3.000
4.562-4.937 8.750-11.250 7.262 6.625 7.187 .687 2.600 2.665 3.000
4.937-5.312 9.125-11.625 7.637 7.000 7.562 .687 2.600 2.665 3.000
5.312-5.687 10.000-12.500 8.012 7.375 7.937 .812 2.600 2.665 3.000
5.687-6.062 10.375-12.875 8.387 7.750 8.312 .812 2.600 2.665 3.000
6.062-6.437 10.750-13.250 8.762 8.125 8.687 .812 2.600 2.665 3.000
6.437-6.812 11.125-13.625 9.137 8.500 9.062 .812 2.600 2.665 3.000
6.812-7.187 11.500-14.000 9.512 8.875 9.437 .812 2.600 2.665 3.000
7.187-7.562 11.625-14.625 10.137 9.250 9.812 .812 2.710 2.770 3.125
7.562-7.937 12.000-15.000 10.512 9.625 10.187 .812 2.710 2.770 3.125
7.937-8.312 12.375-15.375 10.887 10.000 10.562 .812 2.710 2.770 3.125
8.312-8.687 12.750-15.750 11.262 10.375 10.937 .812 2.710 2.770 3.125
8.687-9.062 13.500-16.500 11.637 10.750 11.312 .812 2.710 2.770 3.125
9.062-9.437 13.875-16.875 12.012 11.125 11.687 .812 2.710 2.770 3.125
9.437-9.812 14.250-17.250 12.387 11.500 12.062 .812 2.710 2.770 3.125
9.812-10.187 14.625-17.625 12.762 11.875 12.437 .812 2.710 2.770 3.125


*SIC/SIC = Silicon Carbide vs. Silicon Carbide **CAR/SIC = Carbon vs. Silicon Carbide


L90 MIN. TO NEAREST  OBSTRUCTION


L39


D2† DBC
2X 180˚CC


†


D74†


MIN. OD
D4†


MAX. BORE


D1 ±.005"
SHAFT OR 
SLEEVE DIA.


D3
SEAL OD


125-500


M
SLOT 
WIDTH


Adaptive hardware designed for
different arrangements.


Type 37FS D imensiona l  Data  ( inches)


Type 37FS Typ ica l  Arrangement/D imensiona l  Data
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Basic  Pressure Rat ing


TYPE 37FS
Fully Split Seal


The Basic Pressure Rating is for a standard Type 37FS seal, as shown in the typical arrangement, when installed according to the criteria 
given in this data sheet and generally accepted industrial practices.


The Basic Pressure Rating assumes stable operation in a clean, cool, lubricating, nonvolatile liquid, with an adequate flush rate. For process
services outside this range or a more precise assessment of the dynamic pressure rating, contact John Crane for more information.


Materia ls  o f  Construct ion


SEAL COMPONENTS MATERIALS


Description Standard Options


Primary Ring Carbon —
Silicon Carbide 


Mating Ring Silicon Carbide —


Secondary Sealing Buna-N Fluoroelastomer
Element Ethylene Propylene TFE Propylene


Cord Segment TFE Propylene —


Retaining Ring Inconel® —


Clamp Ring 316 Stainless Steel —
Drive Ring
Gland Plate
Fasteners


Inconel is a registered trademark of the Special Metals Corporation Group of Companies


A Silicon Carbide vs. Silicon Carbide
1800 rpm


B Silicon Carbide vs. Silicon Carbide
1200 rpm


C Silicon Carbide vs. Silicon Carbide
1800 rpm (Dissimilar Materials)


D Carbon vs. Silicon Carbide 
1800 rpm


E Silicon Carbide vs. Silicon Carbide
800 rpm


0
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TYPE 37FS
Fully Split Seal


Criter ia  for Insta l lat ion


Shaft/Sleeve Limits


Shaft Surface Finish 125-500 RMS


Ovality/Out of Roundness 0.13 mm/0.005"
(Shaft)


End Play/ +--0.76 mm/0.030"
Axial Float Allowance


Axial Runout/ 2.54 mm/0.100" TIR (Silicon Carbide vs. Silicon Carbide)
Out of Squareness 1.27 mm/0.050" TIR (Carbon vs. Silicon)







C
U


T
LIN


E
FO


R
S


H
O


R
T


PA
G


E


TYPE 37FS
Fully Split Seal


F lex ib i l i ty  Speci f icat ions


32-500


125-500


SHAFT OR
SLEEVE OD


BORE


± .005"


MOUNT
DIAL INDICATOR
ON SHAFT


MOVE SHAFT IN AXIAL DIRECTION BY HAND. NOTE 
MEASUREMENT ON DIAL INDICATOR OR CONSULT 
EQUIPMENT MANUAL FOR MAXIMUM AXIAL MOVEMENT.


MOUNT
DIAL INDICATOR
ON SHAFT


TURN SHAFT BY HAND AND NOTE
MEASUREMENT ON DIAL INDICATOR.


MOUNT
DIAL INDICATOR
ON SEAL CHAMBER


TURN SHAFT BY HAND AND NOTE
MEASUREMENT ON DIAL INDICATOR.


MOUNT
DIAL INDICATOR
ON SEAL CHAMBER


MOVE SHAFT IN AXIAL DIRECTION BY HAND. NOTE
MEASUREMENT ON DIAL INDICATOR OR CONSULT
EQUIPMENT MANUAL FOR MAXIMUM RADIAL MOVEMENT.


.030" MAX.


1. Seal chamber dimensions and finishes 2. Axial end play
Seal sizes 1.375" to 3.000" - 0.020" TIR max.
Seal sizes 3.000" to 10.000" - 0.060" TIR max.


5. Stuffing box face waviness 6. Radial shaft movement 
(0.030" TIR max.) (0.125" TIR max.)


3. Squareness of seal chamber face to shaft 4. Shaft runout (0.020" TIR max.)
Carbon vs. Silicon = 0.050" TIR max.
Silicon vs. Silicon = 0.100" TIR max.


 







TYPE 37FS
Fully Split Seal


Appl icat ion  In format ion


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.


©2006 John Crane Inc.   Print 6/06 www.johncrane.com ISO 9001, ISO 14001, ISO/TS 16949 Certified S-37FS


Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove, Illinois USA


1-800-SEALING
Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East, Africa, Asia
Dubai, United Arab Emirates


Tel: 971-4-3438940
Fax: 971-4-3438970


The Type 37FS Seal is custom-tailored to the application required. Applications must be reviewed by John Crane Engineering. 
The following data is necessary to evaluate the proposed application.


Customer’s Name: ______________________________________ Location: _____________________________________


John Crane Salesman: __________________________________ Phone # ______________________________________


1. Equipment:


Type:  _________________________________________________ Manufacturer__________________________________


Model: ________________________________________________ Installation:  Horizontal ________  Vertical: ________


__________________________________________ If Vertical:   o Top Entering  or   o Bottom Entering
2. Application:


Process Fluid: __________________________________________ Specific Gravity: _______________________________


Viscosity: __________________________________________ Vapor Pressure: _______________________________


Injection Fluid:__________________________________________ Available Pressure: ____________________________


Max. Allowable Pressure: ______________________________ Max. Allowable Flow Rate:______________________


3. Operation:


Speed: __________________  Temperature:_________________ Stuffing Box Pressure:__________________________


Suction Pressure:_______________________________________ Discharge Pressure:____________________________


4. Dimensions:


Sleeve OD (A) (if applicable): _____________________________


Sleeve Extension (B) (if applicable): _______________________


Shaft/Sleeve Surface Finish: _____________________________


Shaft OD (C): __________________________________________


Stuffing Box Bore (D): ___________________________________


Stuffing Box OD (E):_____________


Bolt Circle Diameter (F): _________________________________


Number & Size of Bolts (G, H): ___________________________


Type of Bolts: (Circle Appropriate):


Swing Bolts: o


Studs: o Removable?  Yes o No o


Tapped Holes: o


Bolt Extension (I): ______________________________________


Nearest Obstruction (J): _________________________________


B
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F
I


J


G and H








A – Inner Bellows
Assembly 


B – Insert
C – Inner Mating 


Ring
D – Packing
E – Flow Guide
F – Inner Gland
G – Spiral Wound 


Gasket
H – Pumping Ring
I – Outer Bellows 


Assembly
J – Packing Follower
K – Sleeve
L – Outer Gland
M – Outer Mating


Ring
N – Setting Spacer


K


■ Temperature:
-280°C to 425°C/-330°F to 800°F 


■ Pressure:
Vacuum to 25 bar/360 psi


■ Speed:
Type 1604: up to 50 m/s / 10,000 fpm
Type 2609/3609: up to 25 m/s / 5,000 fpm


■ Shaft Size:
30mm to 120mm/1.5" to 4.5"


Performance Capabi l i t ies
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Product  Descript ion
■ Type 1604 - Single stationary bellows cartridge seal


Type C, Arrangement 1.
■ Type 2609 - Dual unpressurized rotating bellows


cartridge seal Type C, Arrangement 2.
■ Type 3609 - Dual pressurized rotating bellows


cartridge seal Type C, Arrangement 3.


TYPE 1604/2609/3609
First Edition API 682 Type C Sealol® Metal 
Bellows Seals


Sealol Welded Metal Bellows
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Sealol is a registered trademark of John Crane.
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Design Features
■ API 682 First Edition Qualification Tested
■ Sealol Edge-Welded Metal Bellows
■ Easy-To-Install Cartridge Design with Registered Fit
■ Elastomer-Free Design
■ Standard Components
■ Withstands Reverse Pressurization (Type 2609/3609)
■ Pumping Ring Standard (Type 2609/3609)
■ Segmented Spring-Loaded Carbon Throttle Bushing for


Effective Containment (Type 1604)
■ Retained Mating Ring Available for Vacuum Service


(Type 1604)


■ Hydrocarbons
■ Aromatic Fractionation Products (Benzene, Toluene,


Solvents, etc.)
■ Crude Oil Fractionation Products (Fuel Oil, Lubricating


Oil, Gasoline, etc.)
■ Chemicals, Caustics, Some Acids, Aqueous Solutions,


Lubricating Liquids


Typica l  App l icat ions


Type 2609/3609







Retained Mating Ring
for Vacuum Service


Retained Drive  
Collar Standard


Type 1604 API  Type C Arrangement  1  -  S ing le  Cartr idge
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TYPE 1604/2609/3609
First Edition API 682 Type C Sealol® Metal 
Bellows Seals


Type 2609 -  API  Type C Arrangement  2  -  Dua l  Unpressurized Cartr idge and
Type 3609 -  API  Type C Arrangement  3  -  Dua l  Pressurized Cartr idge







Mult ip l ier  Factors
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Carbon (Standard), Tungsten Carbide or Silicon Carbide


(Balanced for High Pressure)


Maximum Pressure Limit


Tungsten Carbide or Silicon Carbide (Standard)


Contact John Crane  
Engineering for  
applications in this area.


Basic  Pressure Rat ing


TYPE 1604/2609/3609
First Edition API 682 Type C Sealol® Metal 
Bellows Seals


NOTES:
1. Basic Pressure Rating Curve based on Single-Ply Bellows.
2. Basic Pressure Rating Curve is differential pressure applied to seal outside diameter.
3. For arrangement 3 seals, use differential pressure limits recommended in API 682,


1st Edition, Section 2.1.6.


4. Consult John Crane Engineering for applications outside these limits.
5. Consult John Crane engineering for inside diameter differential pressure


vs. temperature limits for dual seals with pressurized barrier.


Multiplier Factors


Carbon vs. SiC
SiC vs. SiC


Selection Considerations T/C vs. SiC


Speed Up to 3600 rpm x 1.00 x 1.00
Above 3600 rpm x (3600/speed) x (3600/speed)


Sealed Fluid Petrol/Gasoline, Kerosene, or Better x 1.00 x 1.00
Lubricity Water and Aqueous Solutions x 0.75 x 0.75


(<80°C/176°F)
Flashing Hydrocarbons* (see note 1) x 0.60 (see note 2)


Sealed Fluid Up to 80°C/175°F x 1.00 x 1.00
Temperature Up to 120°C/250°F x 0.90 x 1.00


Up to 205°C/400°F x 0.80 x 1.00
Up to 315°C/600°F x 0.65 x 1.00


(see note 3) Above 315°C/600°F x 0.65 (see note 4)


The Basic Pressure Rating is for a 
standard seal as shown in the typical
arrangement, when installed according to
the criteria given in this data sheet and 
generally accepted industrial practices.


The Basic Pressure Rating assumes 
stable operation at 3600 rpm in a clean,
cool, lubricating, non-volatile liquid with 
an adequate flush rate. When used with 
the Multiplier Factors, the Basic Pressure
Rating can be adjusted to provide a 
conservative estimate of the dynamic 
pressure rating. 


For process services outside this range for
a more specific assessment of the dynamic
pressure rating, contact John Crane for
more information.


Example for Determining Dynamic Pressure Rating Limits


Seal: 3.5" (89mm) diameter Type 1604


Product: High Viscosity Gas Oil (HVGO)


Face Material: Carbon vs. Silicon Carbide 


Temperature: 325°C/620°F


Shaft Speed: 3600 rpm


Example for Determining Dynamic Pressure Rating:


The maximum pressure for a particular application is the lesser of the
maximum pressure limit curve or the pressure calculated when the
multiplier factors are applied to the specific seal face material curve.


Maximum Pressure Limit Curve:  19.5 bar g/283 psig max pressure


Carbon Limit Curve: 29.3 bar g/425 psig


Calculated Limit: 29.3 bar g/425 psig x 1.00 x 1.00 x 0.65 = 
19.0 bar g/276 psig


At 3600 rpm with the service conditions noted, a 3.5" (89mm) 
seal Type 1604 has a maximum operating pressure limit of 
19.0 bar g/276psig.


* The ratio of sealed pressure to vapor
pressure must be greater than 1.5, 
otherwise consult John Crane. If the
specific gravity is less than 0.60, 
consult John Crane.


NOTES:
1.Specific gravity ≥ 0.6 and ratio of sealed


pressure to vapor pressure > 1.5.


2.More details regarding the fluid and
the operating conditions are required.


3.Temperature at the seal faces includes
effects of flush, quench and cooling.


4.Contact John Crane Engineering for
more information.







Materia ls  of  Construct ion 


SEAL COMPONENTS MATERIALS


Description Standard Options


Seat/Mating Ring Silicon Carbide Reaction Bonded —


Insert/Primary Ring Premium Grade Carbon Tungsten Carbide Nickel Bound


Shell/Primary Ring Adapter Alloy 42 (UNS K94100) —


Adapter Alloy 625 (UNS NO6625) —


Bellows Alloy 718 (UNS NO7718) —


Adaptive Hardware 316 Stainless Steel —


Static Seals Flexible Graphite —


Sealo l  Welded Meta l  Be l lows


Design Features
■ Optimum 45° Tilt Angle
■ Three-Sweep Radius
■ Nesting Ripple Plate Design
■ Static Secondary Seal
■ Light Spring Loads


Sealol Bellows Benefits
■ Uniform Plate Rigidity and Stress Distribution
■ Enhanced Fatigue Strength
■ Pressure-Balanced by Design
■ Less Heat
■ Lower Power Consumption


TYPE 1604/2609/3609
First Edition API 682 Type C Sealol® Metal 
Bellows Seals


Angular and Radia l  Movement


Excessive runout will have a detrimental effect on seal performance in the form of component wear or 
excessive leakage. API 682 limits runout as follows:
■ Centering of the seal is to be by a register fit. The register fit surface shall be concentric to the shaft and have a total


indicated runout (FIM) of not more than 0.005"/125 micrometers.
■ Squareness of the seal chamber face to the shaft shall not exceed 0.0005" per inch of seal chamber bore (15 microme-


ters per cm).
■ Runout of the sleeve outer diameter to the inner diameter shall be 0.001"/25 micrometers FIM.
■ Shaft-to-sleeve diametrical clearance shall be 0.001" to 0.003"/25 to 75 micrometers.


Recommendat ions for Viscous F lu ids 
0 - 1,000 cSt: Standard Seal


1,000 - 3,500 cSt: Hard Face Material
3,500 - 7,500 cSt: Drive Lugs


7,500 - 10,500 cSt: Consult John Crane Engineering


NOTE: SSU (Saybolt Universal Seconds) approximately equals cSt (centistoke) x 4.6347
cP (centipoise) = cSt (centistoke) x specific gravity.







Pip ing P lan Recommended with  the Type 1604
API Plan 11


Recirculation from pump case through orifice to seal.


V


F Q/D


TYPE 1604/2609/3609
First Edition API 682 Type C Sealol® Metal 
Bellows Seals


API Plan 62


External fluid quench (steam, gas, water, etc.) 
typically used with throttle bushing.


V
F Q/D


Pip ing P lan Recommended with  the Type 2609
API Plan 52


Non-pressurized external fluid reservoir with forced circulation (typically used with dual seal arrangement 2).


Pip ing P lan Recommended with  the Type 3609
API Plan 53


Pressurized external fluid reservoir with forced circulation
(typically used with dual seal arrangement 3).


Reservoir


To External 
Pressure Source


BOBI
F


Reservoir


Vent


BOBI
F


When
Specified


PS PI


FI


Vent


Normally  
Open


BI


BO


Reservoir


PS PI Normally  
Open


Reservoir


External
Pressure
Source


BI


BO


API Plan 54


Circulation of clean fluid from external system (typically 
used with dual seal arrangement 3).


External Source


F BI BO


BI


BO







TYPE 1604/2609/3609
First Edition API 682 Type C Sealol® Metal 
Bellows Seals


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.


©2002 John Crane Inc.   Print 7/02 www.johncrane.com ISO-Certified QS 9000 S-1604/2609/3609


Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove, Illinois USA


1-800-SEALING
Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East, Africa, Asia
Dubai, United Arab Emirates


Tel: 971-4-3438940
Fax: 971-4-3438970
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Balanced Fully Split Seal
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n Temperature:
82˚C/180˚F max.


n Pressure:
14 barg/200 psig max.


n Speed:
1800 rpm max.


For other operating conditions, consult John Crane Engineering.


Performance Capabi l i t ies


Product  Descript ion
The Type 37FSB fully split seals contribute to
significantly reduced maintenance on larger, difficult-
to-seal equipment. They are recommended for use on
heavy duty, packed equipment that previously could not
accommodate mechanical seals because of severe shaft
runout and vibration, difficulty to disassemble, worn out
equipment, and similar problems. Type 37FSB seals are
outside mounted and can be used on vertical and
horizontal applications.


n For use on large, heavy duty rotating shaft equipment
such as mixers, agitators, pumps.


n For pulp and paper, power generation, food processing,
wastewater treatment, mining, and other demanding
industries.


Design Features
n Maximum Flexibility — compression ring provides


extreme flexibility. Shaft deflections, angular misalign-
ments, and run outs are “tracked” by the seal without
diminishing performance.


n No Springs — compression ring acts as the spring
eliminating clogging problems seen in fibrous or abra-
sive services.


n Slotted Gland Plates — long slots on gland plates allow
the seals to be fitted to numerous pumps and other
rotating equipment without adaptors.


n Any Shaft Size Possible — the rotating assembly can
be machined to fit any size shaft whether it is inch,
metric, or special.


n No O-rings — wide sealing surface of the sealing ring
prevents leaks even on the most worn, pitted shafts.


n Self-Aligning — the rotating assembly self-aligns itself
square with the shaft for true running.


n Easy Installation — fewer parts and simple design
allow for easy installation. Seal can be readily mounted
on worn shafts and on out-of-square stuffing boxes. 
No modification of equipment is needed.


n Retaining ring ensures perfect face halves alignment
and trouble-free startup.


A – Primary Ring
B – Mating Ring
C – Compression Ring
D – Sealing Ring
E – Gland Plate
F – Clamp Ring
G – Drive Ring
H – Fasteners
I – Retaining Ring
J – Cord Segment
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Shaft/
Sleeve Size L39


D1 D2 D4 D26 D28 D74 SIC/SIC* CAR/SIC **


3.437-3.811 8.250-10.750 5.375 11.750 .750 6.182 3.42 3.48


3.812-4.186 8.625-11.125 5.750 12.125 .750 6.557 3.42 3.48


4.187-4.561 9.000-11.500 6.125 12.500 .750 6.932 3.42 3.48


4.562-4.936 9.375-11.875 6.500 12.875 .750 7.307 3.42 3.48


4.937-5.311 9.750-12.250 6.875 13.250 .750 7.682 3.42 3.48


5.312-5.686 10.125-12.625 7.250 13.625 .750 8.057 3.42 3.48


5.687-6.061 10.500-13.000 7.625 14.000 .750 8.432 3.42 3.48


6.062-6.436 10.875-13.375 8.000 14.375 1.000 8.807 3.63 3.69


6.437-6.811 11.250-13.750 8.375 14.750 1.000 9.182 3.63 3.69


6.812-7.186 11.625-14.125 8.750 15.125 1.000 9.557 3.63 3.69


7.187-7.561 12.000-14.500 9.125 15.500 1.000 9.932 3.63 3.69


7.562-7.936 12.375-14.875 9.500 15.875 1.000 10.307 3.63 3.69


7.937-8.311 12.750-15.250 9.875 16.250 1.000 10.682 3.63 3.69


8.312-8.686 13.125-15.625 10.250 16.625 1.000 11.057 3.63 3.69


8.687-9.061 13.500-16.000 10.625 17.000 1.000 11.432 3.63 3.69


9.062-9.436 13.875-16.375 11.000 17.375 1.000 11.807 3.63 3.69


9.437-9.811 14.250-16.750 11.375 17.750 1.000 12.182 3.63 3.69


9.812-10.187 14.625-17.125 11.750 18.125 1.000 12.557 3.63 3.69


D1 ± .005"
SHAFT OR


SLEEVE


D4
MAX. BORE


L39


D2 (2) BOLTS
180˚CC DBC
D28
BOLT DIA.


D74
MIN.
OD


D26
GLAND


OD


Type 37FSB D imensiona l  Data  ( inches)


Type 37FSB Typ ica l  Arrangement/D imensiona l  Data


TYPE 37FSB
Balanced Fully Split Seal


3
7


FS
B


* SIC/SIC = Silicon Carbide vs. Silicon Carbide
** CAR/SIC = Carbon vs. Silicon Carbide







Basic  Pressure Rat ing


TYPE 37FSB
Balanced Fully Split Seal


The Basic Pressure Rating is for a standard Type 37FSB seal, as shown in the typical arrangement, when installed according to the
criteria given in this data sheet and generally accepted industrial practices.


The Basic Pressure Rating assumes stable operation in a clean, cool, lubricating, nonvolatile liquid, with an adequate flush rate. For process
services outside this range or a more precise assessment of the dynamic pressure rating, contact John Crane for more information.


A. Silicon Carbide vs. Silicon Carbide 
(Similar) 1800 rpm


B. Silicon Carbide vs. Silicon Carbide 
(Similar) 1200 rpm


C. Silicon Carbide vs. Silicon Carbide 
(Similar) 800 rpm


D. Silicon Carbide vs. Silicon Carbide 
(Dissimilar) 1800 rpm


E. Carbon vs. Silicon Carbide 1800 rpm
F. Silicon Carbide vs. Silicon Carbide 


(Dissimilar) 1200 rpm
G. Carbon vs. Silicon Carbide 1200 rpm
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Materia ls  o f  Construct ion


SEAL COMPONENTS MATERIALS


Description Standard Options


Primary Ring Carbon —
Silicon Carbide


Mating Ring Silicon Carbide —


Secondary Sealing Buna-N Fluoroelastomer
Element Ethylene Propylene TFE Propylene


Cord Segment TFE Propylene —


Retaining Ring Inconel® —


Clamp Ring 316 Stainless Steel —
Drive Ring Monel® (bolts only)
Gland Plate
Fasteners


Inconel and Monel are registered trademarks of the Special Metals Corporation Group of Companies.
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TYPE 37FSB
Balanced Fully Split Seal


Criter ia  for Insta l lat ion


Shaft/Sleeve Limits


Shaft Surface Finish 125-500 Ra


Ovality/Out of Roundness (Shaft) 0.13mm/0.005"


End Play/Axial Float Allowance +--0.76mm/0.030"


Axial Runout/Out of Squareness 2.54mm/0.100" TIR (Silicon Carbide vs. Silicon Carbide)
1.27mm/0.050" TIR (Carbon vs. Silicon Carbide) 
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TYPE 37FSB
Balanced Fully Split Seal


1. Seal chamber dimensions and finishes: 2. Axial end play
Seal sizes 3.625" to 10.000" - 0.060" TIR max.


3. Squareness of seal chamber face to shaft
Carbon vs. Silicon = 0.050" TIR max.
Silicon vs. Silicon = 0.100" TIR max.


4. Shaft runout (0.020" TIR max.)


32-500


125-500


SHAFT OR
SLEEVE OD


±.005"


BORE


TURN SHAFT BY HAND AND NOTE
MEASUREMENT ON DIAL INDICATOR.


MOUNT
DIAL INDICATOR
ON SHAFT


TURN SHAFT BY HAND AND NOTE
MEASUREMENT ON DIAL INDICATOR.


MOUNT
DIAL INDICATOR
ON SEAL CHAMBER


MOVE SHAFT IN AXIAL DIRECTION BY HAND
NOTE MEASUREMENT ON DIAL INDICATOR OR
CONSULT EQUIPMENT MANUAL FOR MAXIMUM
AXIAL MOVEMENT.


MOUNT
DIAL INDICATOR
ON SHAFT


.030" MAX.


PART #11 GLAND
PLATE ASSEMBLY


MOVE SHAFT IN RADIAL DIRECTION BY HAND.
NOTE MEASUREMENT ON DIAL INDICATOR OR
CONSULT EQUIPMENT MANUAL FOR MAXIMUM
RADIAL MOVEMENT.


MOUNT
DIAL INDICATOR
ON SEAL CHAMBER


5. Stuffing box face waviness
(0.030" TIR max.)


6. Radial shaft movement
(0.125" TIR max.)


F lex ib i l i ty  Speci f icat ions


 







TYPE 37FSB
Balanced Fully Split Seal


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling 
products made from PTFE. Old and new PTFE products must not be incinerated.


©2006 John Crane Inc.   Print 6/06 www.johncrane.com ISO 9001, ISO 14001, ISO/TS 16949 Certified. S-37FSB


Europe
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove, Illinois USA


1-800-SEALING
Tel: 1-847-967-2400
Fax: 1-847-967-3915


Latin America
São Paulo, Brazil


Tel: 55-11-3371-2500
Fax: 55-11-3371-2599


Middle East, Africa, Asia
Dubai, United Arab Emirates


Tel: 971-4-3438940
Fax: 971-4-3438970


Appl icat ion  In format ion


The Type 37FSB Seal is custom-tailored to the application required. Applications must be reviewed by John Crane Engineering.
The following data is necessary to evaluate the proposed application.


Customer’s Name: ______________________________________ Location: _____________________________________


John Crane Salesman: __________________________________ Phone # ______________________________________


1. Equipment:


Type:  _________________________________________________ Manufacturer__________________________________


Model: ________________________________________________ Installation:  Horizontal ________  Vertical: ________


__________________________________________ If Vertical:   o Top Entering  or   o Bottom Entering
2. Application:


Process Fluid: __________________________________________ Specific Gravity: _______________________________


Viscosity: __________________________________________ Vapor Pressure: _______________________________


Injection Fluid:__________________________________________ Available Pressure: ____________________________


Max. Allowable Pressure: ______________________________ Max. Allowable Flow Rate:______________________


3. Operation:


Speed: __________________  Temperature:_________________ Stuffing Box Pressure:__________________________


Suction Pressure:_______________________________________ Discharge Pressure:____________________________


4. Dimensions:


Sleeve OD (A) (if applicable): _____________________________


Sleeve Extension (B) (if applicable): _______________________


Shaft/Sleeve Surface Finish: _____________________________


Shaft OD (C): __________________________________________


Stuffing Box Bore (D): ___________________________________


Stuffing Box OD (E):_____________


Bolt Circle Diameter (F): _________________________________


Number & Size of Bolts (G, H): ___________________________


Type of Bolts: (Circle Appropriate):


Swing Bolts: o


Studs: o Removable?  Yes o No o


Tapped Holes: o


Bolt Extension (I): ______________________________________


Nearest Obstruction (J): _________________________________


B
CA


D


E


F
I


J


G and H








A – Seat/Mating Ring
B – Face/Primary Ring
C – Sleeve
D – Segmented


Bushing Assembly
E – Distributed Flush


■ Temperature:
-40°C to 260°C/-40°F to 500°F


■ Pressure:
Up to 69 bar g/1000 psig max.


■ Speed:
Up to 25 m/s/5000 fpm


Performance Capabi l i t ies


Design Features
■ Cartridge Seal Design
■ Computer Optimized Low Emission Seal Faces
■ API 682 Test Qualification


1
6


4
8


/
2


6
4


8
/
3


6
4


8


Product  Descript ion


Type 1648/2648/3648 seals evolved from the successful,
proven John Crane Type 48 design, the preferred choice
for safe, reliable, single, and dual unpressurized and 
pressurized seal arrangements in petroleum services.
These dependable, engineered mechanical seals were
developed specifically to attain MACT (Maximum
Achievable Controlled Technology) compliance in hydro-
carbons and other volatile organic compounds (VOCs).
Type 1648 single seals typically control emissions to less
than 200 ppm.
■ Fully meets the needs of the oil and gas industry for


hydrocarbon and other services as defined by API 682
for Type A seal duties. This includes: heavy and light
hydrocarbons, lubricating liquids, aqueous solutions,
chemicals, and some acids.


■ Industrial applications involved in the processing 
of VOCs and similar hazardous products.


TYPE 1648/2648/3648
API 682 Type A Pusher Seals
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Type 1648 -  API  Type A Arrangement  1  -  S ing le  Cartr idge


Type 2648 -  API  Type A Arrangement  2  -  Dua l  Unpressurized Cartr idge


Type 3648 -  API  Type A Arrangement  3  -  Dua l  Pressurized Cartr idge


TYPE 1648/2648/3648
API 682 Type A Pusher Seals







TYPE 1648/2648/3648
API 682 Type A Pusher Seals


The Type 48 Seal  Fami ly


The primary default seal selection per API 682 is the 
Type A, multiple-spring pusher seal that is supplied in 
single, dual unpressurized and dual pressurized arrange-
ments.The John Crane Type 48 is the seal on which our
API 682 offering is based. The Type 48 family includes 
the following seals:
■ Type 48LP


Balanced pusher seal with plain-face design for lower 
pressure applications. Used as a single inboard seal on
dual unpressurized arrangements and as an outboard seal
on either dual pressurized or unpressurized arrangements.


■ Type 48MP
Balanced pusher seal with plain-face design that incorpo-
rates a hammerhead to increase primary ring stiffness for
medium  to high pressure applications. Used as a single
inboard seal on dual unpressurized arrangements and as
an outboard seal on either dual pressurized or unpressur-
ized arrangements.


■ Type 48HP
Balanced pusher seal with hammerhead geometry that
incorporates hydropads to increase face lubrication 
stiffness for high pressure applications. Used as a 
single inboard seal on dual unpressurized arrangements,
and occasionally as an outboard seal on dual pressurized
arrangements.


■ Type 48RP
Double balanced pusher seal primarily designed for 
ID pressure applications. Commonly referred to as a
reverse pressure design. Used as an inboard seal on 
dual pressurized arrangements and occasionally as an
inboard seal on dual unpressurized arrangements.


■ Type S48
Shorter balanced seal designed for OD pressures only.
Used as an outboard seal on either dual unpressurized 
or dual pressurized arrangements.


Mult ip l ier  Factors


Selection Considerations Multiplier
Factor


Sealed Fluid Below 80˚C/175˚F x 1.00
Temperature Above 80˚C to 125˚C/175˚F to 250˚F x 0.90


Above 125˚C to 180˚C/250˚F to 350˚F x 0.80
Above 180˚C/350˚F x 0.65


Materials Tungsten Carbide vs. Silicon Carbide x 0.50


Example for Determining Pressure Rating Limits:


Seal: 75mm/3" Diameter Type 48LP
Product: Lube Oil
Temperature: 82˚C/180˚F
Speed: 3600 rpm


Using the Type 48LP Pressure Ratings Limit graph, the
pressure limit is 37 bar g/535 psig. From the Multiplier
Factors chart, apply the appropriate value, in this case
0.90. For this service condition, the maximum operating
pressure is:  


535 psig x 0.90 = 33 bar g/481 psig
Notes:


1. The above temperature derating factors apply to seals with Carbon
primary rings only, not hard face vs. hard face combinations.


2. The temperatures noted are product temperatures for single seals or
the expected average temperature of the product and buffer/barrier
fluid for dual seals.







Pressure L imits


TYPE 1648/2648/3648
API 682 Type A Pusher Seals


Carbon vs. Reaction Bonded Silicon Carbide
(Other application-specific limits may apply. Contact John Crane Engineering for application assistance.)
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TYPE 1648/2648/3648
API 682 Type A Pusher Seals


Type 48 Series Hydrostat ic /Stat ic  Pressure L imits
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OD Pressure Limits for LP, MP, HP, RP, S48


Carbon vs. Silicon Carbide


Tungsten vs. Silicon Carbide


48RP ID Pressure Carbon vs. Silicon Carbide
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NOTE: The hydrostatic and static limits are based upon O-ring extrusion limits, not component stresses. 
Therefore, hydrostatic and static limits are the same.


L-Shaped Mat ing R ing Internal  Pressure L imits
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The L-shaped mating ring used for dual seal arrangements is designed to be hydraulically balanced when used with
the proper seal size. The pressure limit of the mating ring should be considered along with the seal head pressure limit
when selecting dual seal arrangements.
The pressure limit with OD pressure is 57.2 bar g/830 psig for Silicon Carbide. This chart shows the ID pressure limit
for the Silicon Carbide mating ring.







TYPE 1648/2648/3648
API 682 Type A Pusher Seals


Angular and Radia l  Movement


Excessive runout will have a detrimental effect on seal 
performance in the form of component wear or excessive
leakage. API 682 limits runout as follows:
■ Centering of the seal is to be by a register fit. The 


register fit surface shall be concentric to the shaft and 
have a total indicated runout (TIR) of not more than 
125 micrometers/0.005".


■ Squareness of the seal chamber face to the shaft shall 
not exceed 0.0005" per inch of seal chamber bore 
(15 micrometers/3cm).


■ Runout of the sleeve outer diameter to the inner diameter
shall be 0.001"/25 micrometers TIR.


■ Shaft-to-sleeve diametrical clearance shall be to Tolerance
Grade G7/h6.


North and Latin Americas
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


Europe, Middle East, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5035


For your nearest John Crane facility, please contact one of the locations above. 


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling
products made from PTFE. Old and new PTFE products must not be incinerated.


©1999 John Crane   Print 5/99 www.johncrane.com ISO Certified S-1648/2648/3648


John Crane


SEAL COMPONENTS MATERIALS


Description Standard Options


Face/Primary Ring Antimony Carbon Nickel Binder Tungsten Carbide
Alpha Sintered Silicon Carbide
Resin Carbon


Seat/Mating Ring Reaction Bonded Alpha Sintered Silicon Carbide
Silicon Carbide


Retainer 316 Stainless Steel —
Spring
Disc
Snap Screw
Set Screw
Sleeve
Collar
Segmented Bushing
Gland Plate
Auxiliary Gland


Spring Alloy C-276 316 Stainless Steel
(UNS N10276) (Single Spring Only)


O-Ring Fluoroelastomer Amine-Resistant Perfluoroelastomer
Low Temp Buna-N
Perfluoroelastomer


Materia ls  of  Construct ion 








A
-S


eries
A-Series


Elastomer Couplings


A – Retaining Ring
with Locking 
Feature


B – Wrap-Around 
Elastic Insert


C – Hubs (Blank or
Bored)


D – Anti-Corrosion 
Treatment


Product  Descript ion


Now there’s a new solution to one of the most persistent
and troublesome problems facing maintenance personnel -
periodic coupling failure and the downtime and expense
that goes with it. If a new insert is needed, a low-cost
replacement can be installed in minutes, without moving
either the prime mover or the driven equipment.


n There are only four moving parts to Powerstream®


couplings. The two identical hubs are made of high
strength cast iron, ductile iron or steel, each with six or
eight teeth, depending on size. The split insert, which is
made of specially compounded Urethane, fits over the
hub teeth. The retaining ring is made of Urethane or
steel, with two setscrews. The coupling requires no nuts
or bolts.


n The overall design is compact and can be supplied as a
close-coupled or drop-out design.


n Hubs can be supplied either finish machined or with
blank bores.


n Ideally suited for a vast range of applications in a wide
variety of industries.


A


B


®


Design Features
n Easy to install.
n Changeout of coupling insert is faster than any other 


coupling.
n Custom compounded Urethane inserts can be provided


in a variety of durometers. This allows for both high
damping and high torque use.


n Urethane insert is resistant to chemicals and oils. 
Standard Insert: – 40° to 180° F.


n High-Temperature Inserts: up to 300° F.
n No lubrication or maintenance.
n Can rotate hubs independently for motor test.
n No metal-to-metal contact.
n Large bore and torque capacity.
n Horizontal and vertical operations, in either direction,


using standard inserts and retaining rings.
n Retaining ring supplied with setscrews (standard).
n Drop-out design interchangeable with grid-type couplings


and other style elastomeric drop-outs.
n Excellent power-to-weight ratio.
n High misalignment capability.


Powerstream is a registered trademark of John Crane Inc.
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A-Series Technica l  Data


Coupling Browning Maximum QD Maximum Taper Lock Maximum
Size Size Bore Size Bore Size Bore


A00# G 1.000 — — 1008* 1.000
A01# H 1.500 JA 1.188 1108 1.125
A02# P1 1.750 SH 1.625 1310 1.438
A03# B 2.438 SD 1.938 2012* 2.125
A04# Q2 2.625 SK 2.500 2525* 2.500
A05# R1 3.750 SF 2.938 3030 3.250
A06# S1 4.250 F 3.938 3535 3.938
A07# U0 5.500 J 4.500 4545* 4.500
A08# U1 5.500 M 5.500 5050 5.000


Notes:
1.  Taper lock bushings, except for those marked *, can be installed from the shaft end side of the hub.


All other bushings are designed to be installed from the back side of the hub only.
2.  Bushing sizes are based upon steel hubs.


Bushing Opt ions


Close-Coupled D imensiona l  Data  ( Inch)


Standard Insert High Torque Insert Misalignment
Max. Max. Max. Max. Radial/


Couplings Rating Continuous Rating Continuous rpm- rpm- Weight Inertia Axial Parallel Angular Angular


Size HP/100 rpm Torque lb-in. HP/100 rpm Torque lb-in. Unbal Balanced lb (Ib-in2) Inch Inch Degrees TIR Inch


A00# 0.8 504 1.1 690 9600 16000 2.6 1.5 0.02 0.02 2.0 0.071
A01# 1.5 945 2.0 1260 7800 13000 5.0 4.5 0.04 0.04 2.0 0.089
A02# 4.0 2525 5.3 3340 5900 9900 9.2 13.2 0.04 0.04 2.0 0.118
A03# 8.0 5040 10.4 6550 4400 7400 20.4 49.2 0.06 0.04 2.0 0.159
A04# 16.0 10080 21.7 13680 3400 5700 38.1 144 0.06 0.06 1.3 0.134
A05# 40.4 25460 53.0 33400 2700 4500 75.5 446 0.08 0.06 1.3 0.169
A06# 64.6 40700 87.7 55300 2200 3600 128 1080 0.08 0.06 1.3 0.208
A07# 129 81300 156 98300 1900 3200 207 2373 0.08 0.06 1.0 0.183
A08# 242 152500 294 185300 1600 2600 340 5508 0.08 0.06 1.0 0.223


Notes:
1. # is 0 for close-coupled and a number for half or full drop-out couplings.
2.  Standard insert with Urethane ring will be supplied unless specified.
3.  Weight and inertia information for close-coupled design and solid hubs.
4.  Hubs will be supplied unbored unless specified. Consult your local sales office regarding standard bore and keyway tolerances.
5.  Steel ring must be used with high-temperature inserts.
6.  Maximum speeds are based on steel or ductile iron hubs. For cast iron hubs maximum speed is 63% of speed listed.


C-DBSE Steel Cast


Coupling Max. Max. Max.


Size A B Std. Min.* D E F G H I Bore Bore* Bore


A00# 1.12 2.60 0.65 0.06 2.07 0.63 1.26 2.07 — — 1.375 0.938 1.312
A01# 1.38 3.27 0.85 0.06 2.56 0.83 1.73 2.56 — — 1.750 1.375 1.750
A02# 1.69 4.37 1.25 0.06 3.00 1.22 2.13 3.39 1.63 1.50 2.125 1.688 1.812
A03# 2.19 5.63 1.65 0.12 3.88 1.61 2.44 4.59 2.15 1.94 2.875 1.875 2.500
A04# 2.81 7.21 2.05 0.12 4.76 2.01 3.35 5.93 2.67 2.50 3.750 2.688 3.000
A05# 3.62 9.09 2.37 0.12 6.07 2.32 4.37 7.48 3.25 3.18 4.500 3.438 3.689
A06# 4.31 10.67 2.69 0.12 7.31 2.64 5.28 9.17 3.69 3.81 5.375 4.250 4.500
A07# 5.12 12.28 3.01 0.12 8.75 2.95 6.46 10.51 4.25 4.50 6.375 5.188 5.312
A08# 6.00 14.53 3.40 0.12 10.35 3.35 7.64 12.84 4.90 5.25 7.500 6.125 5.625


Notes:
* Maximum bore for DBSE less than standard.


1.  # is 0 for closed coupled and a number for half or full drop-out couplings.
2.  Maximum bores shown are based on standard AGMA square dimensions.
3.  Standard DBSE based on the shafts mating flush with the end of the hub face.


A-Series
Elastomer Couplings®
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Fu l l  and Ha l f  Drop-Out  D imensiona l  Data  ( inch)


MAX MAX MAX FULL DROP-OUT           HALF DROP-OUT
BORE BORE BORE C-DBSE                            C-DBSE


Coupling Standard Large For Min.
Size Hub Hub DBSE J K L M Std. Min. Max. Std. Min. Max.


A021 1.000 1.813 1.438 3.12 1.88 1.12 0.55 3.50 2.96 3.75 2.38 1.77 2.84


A021 1.000 1.813 1.438 3.12 1.88 1.12 0.55 4.25 3.71 4.50 — — —


A021 1.000 1.813 1.438 3.12 1.88 1.12 0.55 5.00 4.46 5.25 3.13 2.52 3.59


A022 1.375 1.875 1.500 3.37 2.11 1.25 0.67 3.50 2.96 3.75 2.38 1.77 2.84


A022 1.375 1.875 1.500 3.37 2.11 1.25 0.67 4.25 3.71 4.50 — — —


A022 1.375 1.875 1.500 3.37 2.11 1.25 0.67 5.00 4.46 5.25 3.13 2.52 3.59


A023 1.625 2.125 1.750 3.68 2.34 1.50 0.67 3.50 2.96 3.88 2.38 1.77 2.90


A023 1.625 2.125 1.750 3.68 2.34 1.50 0.67 4.25 3.71 4.62 — — —


A023 1.625 2.125 1.750 3.68 2.34 1.50 0.67 5.00 4.46 5.38 3.13 2.52 3.65


A034 2.250 2.813 2.250 4.43 3.09 2.00 0.67 3.50 2.25 4.00 2.58 1.77 3.64


A034 2.250 2.813 2.250 4.43 3.09 2.00 0.67 4.25 3.50 4.75 — — —


A034 2.250 2.813 2.250 4.43 3.09 2.00 0.67 5.00 4.25 5.50 3.33 2.52 4.39


A035 2.500 3.188 2.563 4.93 3.44 2.25 0.72 3.50 2.25 4.00 2.58 1.77 3.64


A035 2.500 3.188 2.563 4.93 3.44 2.25 0.72 4.25 3.50 4.75 — — —


A035 2.500 3.188 2.563 4.93 3.44 2.25 0.72 5.00 4.25 5.50 3.33 2.52 4.39


A035 2.500 3.188 2.562 4.93 3.44 2.25 0.72 6.25 5.50 6.75 — — —


A035 2.500 3.188 2.562 4.93 3.44 2.25 0.72 7.50 6.75 8.00 — — —


A035 2.500 3.188 2.562 4.93 3.44 2.25 0.72 10.00 9.25 10.50 5.83 5.01 6.89


A046 2.875 3.750 3.000 5.68 4.06 2.50 0.76 5.00 4.08 5.75 3.51 2.52 4.55


A046 2.875 3.750 3.000 5.68 4.06 2.50 0.76 6.12 5.20 6.88 — — —


A046 2.875 3.750 3.000 5.68 4.06 2.50 0.76 7.25 6.31 8.00 4.63 3.64 5.67


A046 2.875 3.750 3.000 5.68 4.06 2.50 0.76 7.50 6.58 8.25 — — —


A046 2.875 3.750 3.000 5.68 4.06 2.50 0.76 8.62 7.70 9.38 — — —


A046 2.875 3.750 3.000 5.68 4.06 2.50 0.76 10.00 9.08 10.75 6.01 5.01 7.05


A047 3.250 4.063 3.250 6.00 4.31 3.00 0.76 5.00 4.08 5.75 3.51 2.52 4.55


A047 3.250 4.063 3.250 6.00 4.31 3.00 0.76 7.50 6.58 8.25 — — —


A047 3.250 4.063 3.250 6.00 4.31 3.00 0.76 10.00 9.08 10.75 6.01 5.01 7.05


A058 3.438 4.563 3.688 7.00 4.88 3.50 1.34 7.25 6.19 8.25 4.77 3.64 6.27


A058 3.438 4.563 3.688 7.00 4.88 3.50 1.34 9.75 8.69 10.75 — — —


A058 3.438 4.563 3.688 7.00 4.88 3.50 1.34 12.25 11.19 13.25 7.27 6.14 8.77


A069 4.000 5.188 4.188 8.25 5.69 4.00 1.41 7.25 6.05 8.50 4.92 3.64 6.58


A069 4.000 5.188 4.188 8.25 5.69 4.00 1.41 9.75 8.55 11.00 — — —


A069 4.000 5.188 4.188 8.25 5.69 4.00 1.41 12.25 11.05 13.50 7.42 6.14 9.08


Notes:
1.  Refer to page 2, ‘Close Coupled Dimensional Data (inch)’ for additional dimensional information.
2.  John Crane will make the appropriate coupling selection based on DBSE and shaft sizes specified.
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Select ion Procedure


Assembly  and D isassembly


After hubs (1) and (2) and retaining ring (4) are installed


on shafts, the teeth are aligned parallel to each other,


spaced apart according to the table below.


Once installed, the hubs never need to be moved


again. The Urethane insert (3) can then be installed in


the slots formed by the parallel teeth.


When the insert is in position, align the pin in the


retaining ring with the slot in the insert, slide the 


retaining ring (4) onto the Urethane insert and tighten


the setscrews into the counterbores in the insert.


Centrifugal force will expand the elastic insert to fit


tightly to the inside of the retaining ring, improving 


system integrity.


To disassemble, loosen the setscrews in the retaining


ring and remove the ring. The insert can then be 


quickly and easily removed and replaced. No special


tools, screws, bolts or other fasteners are needed.
4


3


2


1


Coupling Size Gap Between Teeth


A000-A02# 0.016 in.


A03#-A080 0.12 in.


A-Series
Elastomer Couplings®


METHOD


1.  Select appropriate load factor from table SF1.


2.  Select appropriate service factor from table SF2.


3.  Calculate coupling rating from:
R = HP x 100 x SF2


N
Where:
HP = Driver rated power (horsepower)
N = speed (rpm).


4.  Select a coupling with the same or higher rating.


5.  Confirm that the hub bore capacity is suitable.


6.  Confirm that the peak torque capability is suitable 
for the application.


7.  Check speed capability.


8.  Ensure that the ambient temperature is between 
-40° to + 180°F.


9.  Specify distance between shaft ends (DBSE).


EXAMPLE


50 HP electric motor connected to a centrifugal pump
at 1800 rpm. (less than 25 starts/hour).
R = 50 x 100 x 1.00


1800
R = 2.8 HP/100 RPM


Selection: A020


Maximum bore capacity: 2.125"


Coupling is capable of operating up to 5900 rpm,
unbalanced.
Ambient temperature is acceptable.DBSE is close-coupled.


 







Load Factor SF1
AGITATORS


Pure Liquids  . . . . . . . . . . . . . U
Liquids & Solids . . . . . . . . . . .A
Liquid - Variable Density . . . . A


BLOWERS
Centrifugal  . . . . . . . . . . . . . U
Lobe  . . . . . . . . . . . . . . . . . . .A
Vane  . . . . . . . . . . . . . . . . . . U


CLAY & STONE WORKING
MACHINERY  . . . . . . . . . . . . .H


COMPRESSORS
Centrifugal  . . . . . . . . . . . . . U
Lobe  . . . . . . . . . . . . . . . . . . A
Reciprocating-Multi-Cylinder  .H


CONVEYORS–Light Duty Uniformly Fed


Apron, Bucket, Chain, Flight, 
Screw  . . . . . . . . . . . . . . . . . U
Assembly Belt  . . . . . . . . . . . U
Oven  . . . . . . . . . . . . . . . . . . A


CONVEYORS–Heavy Duty Not Uniformly Fed


Apron, Bucket, Chain, Flight, 
Oven  . . . . . . . . . . . . . . . . . . A
Assembly Belt  . . . . . . . . . . . U
Reciprocating, Shaker  . . . . . H


CRANES AND HOISTS (Note)


Main Hoists, Reversing . . . . . H
Skip Hoists, Trolley & Bridge Drives  .A
Slope  . . . . . . . . . . . . . . . . . . A


CRUSHERS
Ore Stone  . . . . . . . . . . . . . . H


ELEVATORS (Note)


Bucket  . . . . . . . . . . . . . . . . . A
Centrifugal & Gravity Discharge .U
Escalators . . . . . . . . . . . . . . . U
Freight  . . . . . . . . . . . . . . . . . H


FANS
Centrifugal  . . . . . . . . . . . . . U
Cooling Towers  . . . . . . . . . . A
Forced Draft . . . . . . . . . . . . . A


Induced Draft without Damper
Control  . . . . . . . . . . . . . . . . .H


FEEDERS
Apron, Belt, Disc, Screw . . . . U
Reciprocating . . . . . . . . . . . . H


HAMMER MILLS . . . . . . . . . . . . A


LUMBER INDUSTRY
Barkers - Drum Type . . . . . . . H
Edger Feed  . . . . . . . . . . . . . H
Live Rolls  . . . . . . . . . . . . . . . H
Log Haul - Incline . . . . . . . . . H
Log Haul - Well Type  . . . . . . H
Off Bearing Rolls  . . . . . . . . . H
Planer Feed Chains  . . . . . . . A
Planer Floor Chains  . . . . . . . .A
Planer Tilting Hoist  . . . . . . . .A
Slab Conveyor . . . . . . . . . . . .U
Sorting Table . . . . . . . . . . . . .U
Trimmer Feed  . . . . . . . . . . . .A


METAL MILLS
Draw Bench - Carriage  . . . . H
Draw Bench - Main Drive  . . H
Forming Machines  . . . . . . . . H
Slitters . . . . . . . . . . . . . . . . . .H
Table Conveyors 


Non-Reversing  . . . . . . . . . H
Reversing . . . . . . . . . . . . . H


Wire Drawing & Flattening
Machine . . . . . . . . . . . . . . . . A
Wire Winding Machine  . . . . .A


METAL ROLLING MILLS
Coilers, Hot Mill  . . . . . . . . . . A
Coilers, Cold Mill  . . . . . . . . U
Cold Mills  . . . . . . . . . . . . . . A
Cooling Beds  . . . . . . . . . . . A
Door Openers  . . . . . . . . . . . A
Draw Benches . . . . . . . . . . . H
Edger Drives  . . . . . . . . . . . . A
Feed Rolls, Reversing Mills  . H
Furnace Pushers  . . . . . . . . . A
Hot Mills . . . . . . . . . . . . . . . H


Ingot Cars . . . . . . . . . . . . . . A
Kick-outs  . . . . . . . . . . . . . . A
Manipulators  . . . . . . . . . . . . H
Merchant Mills  . . . . . . . . . . H
Pusher Rams  . . . . . . . . . . . . A
Reel Drives  . . . . . . . . . . . . . A
Reel Drums  . . . . . . . . . . . . . A
Reelers  . . . . . . . . . . . . . . . . H
Rod and Bar Mills  . . . . . . . . H
Roughing Mill Delivery Table  . H
Runout Tables  . . . . . . . . . . . A
Saws, Hot & Cold  . . . . . . . . A
Screwdown Drives  . . . . . . . . H
Slitters  . . . . . . . . . . . . . . . . H
Slab Mills  . . . . . . . . . . . . . . . H
Soaking Pit Cover Drives  . . . H
Straighteners  . . . . . . . . . . . A
Tables, Transfer & Runout  . . A
Thrust Block  . . . . . . . . . . . . H
Traction Drive  . . . . . . . . . . . H
Tube Conveyor Rolls . . . . . . . A
Wire Drawing  . . . . . . . . . . . A


MIXERS
Concrete  . . . . . . . . . . . . . . . A
Drum Type  . . . . . . . . . . . . . A


PAPER MILLS
Barker Auxiliaries, Hydraulic  . H
Barker, Mechanical  . . . . . . . H
Barking Drum Spur Gear OnlyH
Beater & Pulper  . . . . . . . . . A
Bleacher . . . . . . . . . . . . . . . . U
Calenders  . . . . . . . . . . . . . . H
Chippers  . . . . . . . . . . . . . . . A
Coaters . . . . . . . . . . . . . . . . U
Couch Roll  . . . . . . . . . . . . . A
Cutter, Platers  . . . . . . . . . . . H
Cylinders  . . . . . . . . . . . . . . A
Disc Refiners  . . . . . . . . . . . . A
Dryers  . . . . . . . . . . . . . . . . . A
Felt Stretcher  . . . . . . . . . . . . U
Felt Whipper  . . . . . . . . . . . . H
Line Shaft  . . . . . . . . . . . . . . U


Log Haul  . . . . . . . . . . . . . . . H
Pulp Grinder  . . . . . . . . . . . . A
Press Roll  . . . . . . . . . . . . . . . H
Reel  . . . . . . . . . . . . . . . . . . . A
Stock Chests . . . . . . . . . . . . A
Suction Roll  . . . . . . . . . . . . . A
Washers & Thickeners  . . . . . A
Winders  . . . . . . . . . . . . . . . A


PUMPS
Centrifugal  . . . . . . . . . . . . . U
Reciprocating Single Acting


1 or 2 Cylinders . . . . . . . . H
Double Acting . . . . . . . . . . . .H
Rotary, Gear, Lobe, Vane . . . .A


ROTARY MILLS
Ball  . . . . . . . . . . . . . . . . . . . H
Dryers & Coolers . . . . . . . . . H
Hammer  . . . . . . . . . . . . . . . H
Kilns  . . . . . . . . . . . . . . . . . . H
Pebble & Rod  . . . . . . . . . . . H
Pug . . . . . . . . . . . . . . . . . . . H
Tumbling Barrels  . . . . . . . . . H


RUBBER INDUSTRY
Mixer - Banbury . . . . . . . . . . H
Rubber Calendar . . . . . . . . . H
Rubber Mill (2 or more)  . . . . H
Sheeter  . . . . . . . . . . . . . . . . H
Tire Building Machines  . . . . H
Tire & Tube Press Openers  . . U
Tubers & Strainers  . . . . . . . . H


SEWAGE DISPOSAL EQUIPMENT
Bar Screens  . . . . . . . . . . . . . U
Chemical Feeders  . . . . . . . . U
Dewatering Screens  . . . . . . . U
Grit Collectors  . . . . . . . . . . . U
Scum Breakers  . . . . . . . . . . U
Slow or Rapid Mixers  . . . . . . U
Sludge Collectors  . . . . . . . . U
Thickeners  . . . . . . . . . . . . . . U
Vacuum Filters  . . . . . . . . . . U


Service Factor SF2


Note: Consult local safety codes.


PRIME MOVER


ELECTRIC, HYDRAULIC MOTORS & TURBINES


PISTON ENGINES: 4 CYLINDERS & ABOVE


PISTON ENGINES: 1 - 3 CYLINDERS


LOAD FACTOR FOR DRIVEN MACHINE
U A H


1.00 1.25 1.75
1.50 1.75 2.25
2.00 2.25 2.75


Note: If the coupling is subject to more than
25 starts per hour, add 0.75 to SF2.
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For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice.
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North America
Houston


Tel: 1-713-944-6690
Fax: 1-713-946-8252








A – Seat/Mating Ring
B – Face/Primary Ring
C – Spring
D – Sleeve
E – Retainer


B


D


Low Emission Single Seal — Designed to satisfy U.S.A.
federal, state, and local regulatory requirements. Type 48
assures emission control with a single seal arrangement in
VOC services. Years of low emission sealing are provided.
Available with fixed, floating, and segmented type throttle
bushings that can be suited to fit the application needs.
Type 48 Sealing Package — Type 48 Seals are application-
specific with the proper selection of primary ring, mating
ring materials, and flush arrangement. Each seal has the
built-in capability to offset the combined effects of pressure
distortion, thermal distortion, and heat generation on leakage
and wear. Specific seal head application is based on seal
size, shaft speed, and other variables. Type 48 Seals also 
can be provided in an unpressurized/pressurized dual seal.
Computer Optimized Seal Faces — Computer modeling
minimizes thermal and pressure caused distortion. For 
optimal performance, face materials are specified antimony
filled carbon graphite versus silicon carbide as standard. 
For higher duty applications, the 48HP uses a special
hydropadded face geometry. O-ring drag is reduced by 
tighter tolerances and smoother sliding surfaces.
Flush Maximizes Cooling — Available with an extended
flush with single point injection and a large percentage of
the mating ring exposed to the process fluid for cooler 
running. For higher heat loads, a distributed flush with
improved heat transfer characteristics is recommended.
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Product  Descript ion


TYPE 48LP/48MP/48HP
Low Emission Elastomer O-Ring Seals


E


C


Performance Capabi l i t ies
! Temperature:  -40°C to 260°C/-40°F to 500°F
! Pressure:  69 bar g/1000 psig
! Speed:  Up to 25 m/s/5000 fpm


Consult John Crane Engineering for higher speed and 
pressure applications.


A


Type 48 Seals evolved from the successful, proven 
John Crane Type 8B1 design, the preferred choice for
safe, reliable, unpressurized tandem and pressurized
dual seal arrangements in petroleum services for more
than four decades. The Type 48 is a dependable, 
engineered mechanical seal developed specifically for
single seal installations to attain M.A.C.T. (Maximum
Achievable Controllable Technology) compliance in
light hydro-carbons and other VOCs (volatile organic
compounds). Type 48 Single Seals control emissions 
to less than 500 ppm. Available in cartridge or optional
shaft-mounted seal arrangement.
! Industrial applications involved in the processing of 


VOCs and similar hazardous materials.
! Lubrication liquids, aqueous solutions, chemicals, 


light hydrocarbons, and water services.







Type 48LP (Low Pressure)  Typ ica l  Arrangement
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TYPE 48LP/48MP/48HP
Low Emission Elastomer O-Ring Seals


L


D4 
RECOMMENDED  


MIN. BORE


D3 
SEAL OD


D2
1/8"  
MIN.


L3


SHAFT  
DIAMETER D1


L65


Optional Fixed Throttle Bushing


Type 48MP (Moderate Pressure) / 48HP (H igh Pressure)  Typ ica l  Arrangement


L


D3 
SEAL OD


D2 
1/8"  
MIN.


L3


SHAFT  
DIAMETER D1


L65


D4 
RECOMMENDED  


MIN. BORE


Optional Fixed Throttle Bushing







TYPE 48LP/48MP/48HP
Low Emission Elastomer O-Ring Seals


Type 48 D imensiona l  Data ( inches)
Shaft Dia.
(inches) D1 D2 D3 D4 L3 L65 L
1.000 1.250 1.500 2.125 2.375 1.437 0.343 3.812
1.125 1.375 1.625 2.375 2.625 1.750 0.437 4.125
1.250 1.500 1.750 2.500 2.750 1.750 0.437 4.125
1.375 1.625 1.875 2.625 2.875 1.750 0.437 4.125
1.500 1.750 2.000 2.750 3.000 1.750 0.437 4.125
1.625 1.875 2.125 3.000 3.250 2.062 0.500 4.437
1.750 2.000 2.250 3.125 3.375 2.062 0.500 4.437
1.875 2.125 2.375 3.250 3.500 2.062 0.500 4.437
2.000 2.250 2.500 3.375 3.625 2.062 0.500 4.437
2.125 2.375 2.625 3.500 3.750 2.062 0.500 4.437
2.250 2.500 2.750 3.625 3.875 2.062 0.500 4.437
2.375 2.625 2.875 3.750 4.000 2.062 0.500 4.500
2.500 2.750 3.000 3.812 4.062 2.062 0.500 4.500
2.625 2.875 3.125 3.937 4.187 2.062 0.562 4.500
2.750 3.000 3.250 4.125 4.375 2.062 0.562 4.500
2.875 3.125 3.375 4.250 4.500 2.062 0.562 4.656
3.000 3.250 3.500 4.375 4.625 2.062 0.562 4.656
3.125 3.375 3.625 4.500 4.750 2.062 0.562 4.656
3.250 3.500 3.750 4.625 4.875 2.062 0.562 4.656
3.375 3.625 3.875 4.750 5.000 2.062 0.562 4.656
3.500 3.750 4.000 4.875 5.125 2.062 0.562 4.656
3.625 3.875 4.125 5.125 5.375 2.062 0.562 4.656
3.750 4.000 4.250 5.250 5.500 2.062 0.562 4.656
3.875 4.125 4.375 5.375 5.625 2.062 0.562 4.656
4.000 4.250 4.500 5.500 5.750 2.062 0.562 4.656


Can be fitted to metric shaft sizes in cartridge form. Contact John Crane engineering.


Primary R ing Geometry


HAMMERHEAD


HYDROPAD


LP
(Low Pressure)


MP
(Moderate pressure)


HP
(High Pressure)


F lush Arrangements


EXTENDED FLUSH


DISTRIBUTED FLUSH


This is a single point injection,  
providing maximum exposure  
of the mating ring surface.


This has a mating ring annulus  
around the OD and is used in  
conjunction with a chamfered  
mating ring to direct flow at  
the sealing faces.







Pressure Rat ings


TYPE 48LP/48MP/48HP
Low Emission Elastomer O-Ring Seals


Selection Considerations Pressure
Factor


Sealed Fluid Below 80°C/175°F x  1.00
Temperature Above 80°C to 120°C/175°F to 250°F x  0.90


Above 120°C to 180°C/250°F to 350°F x  0.80
Above 180°C to 260°C/350°F to 500°F x  0.65


Sealed Fluid Aqueous Solutions x  0.75
Lubricity*


Example for Determining Pressure Rating Limits:


Seal: 75mm/3" diameter Type 48LP


Product: Lube Oil


Temperature: 82°C/180°F


Speed: 3600 rpm


Using Chart 1 Type 48LP, the pressure limit is
535psig/37 bar g. From the table of modifiers apply
the appropriate value, in this case 0.9. For this 
service condition, the maximum operating 
pressure is:


535 psig x 0.9 = 481 psig/33 bar g


Pressure L imit  Modi f iers


*For aqueous solutions, apply 0.75 multiplier factor to the Lubricating Fluid Curve.


NOTES:
1. The above temperature derating factors apply to seals with carbon primary rings 


only not hard face vs. hard face combinations.


2. The temperatures noted are product temperatures for single seals or the expected
average temperature of the product and buffer/barrier fluid for dual seals.
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1800 RPM Lubricating Fluid


3600 RPM Lubricating Fluid


1800 RPM Light Hydrocarbon


3600 RPM Light Hydrocarbon







TYPE 48LP/48MP/48HP
Low Emission Elastomer O-Ring Seals


Materia ls  of  Construct ion


SEAL COMPONENTS MATERIALS


Description Standard Options


Face/Primary Ring Antimony Impregnated Carbon Graphite Resin Carbon
Nickel Binder Tungsten Carbide
Reaction Bonded Silicon Carbide
Alpha Sintered Silicon Carbide


Seat/Mating Ring Alpha Sintered Silicon Carbide Nickel Binder Tungsten Carbide
Reaction Bonded Silicon Carbide


Drive Collar 316 Stainless Steel —
Gland Plate
Sleeve
Retainer Disc
Set Screws
Snap Ring


Spring Alloy C-276 (UNS N10276) —


O-Ring Fluoroelastomer Perfluoroelastomer
Nitrile
Low Temperature Nitrile







Hydrostat ic  Pressure L imits


TYPE 48LP/48MP/48HP
Low Emission Elastomer O-Ring Seals
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Criter ia  for Insta l lat ion


Shaft/Sleeve Limits


Surface Finish 0.40µmRa/16"Ra


Ovality/Out of Roundness (Shaft) 0.051mm/0.002"


End Play/Axial Float Allowance ±0.13mm/0.005"


NOTE: The hydrostatic and static limits are based upon o-ring extrusion limits, not component stresses. Therefore, hydrostatic and 
static limits are the same.


Asia Pacific
Singapore


Tel: 65-222-9161
Fax: 65-223-5085


Europe, Middle East, Africa
Slough, UK


Tel: 44-1753-224000
Fax: 44-1753-224224


North America
Morton Grove, Illinois USA


Tel: 1-847-967-2400
Fax: 1-847-967-3915
1-800-SEALING


For your nearest John Crane facility, please contact one of the locations above.


If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their selection and use. 
In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It is dangerous to smoke while handling
products made from PTFE. Old and new PTFE products must not be incinerated.
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