





TABLE OF CONTENTS

PAGE
WARRANTY & RETURN INFO . . e 2
QUICK GUIDE - How to Design the Right Cylinder for your Application. . ................ 4-6
SERIES ‘TA” (Standard Cylinders) . .. .. ... 7-20
SERIES “TD (TOUGN-DULY) « -+« + v e e e e e e e e e e e e e e 21-24
SERIES ‘FM’ (Flush MouNt). . . . . e e s 25-40
SERIES ‘FM’ (Flush Mount) with ROD LOCK . . . . ... . e 41-59
SERIES ‘Back-To-Back’. . ... ... 60-67
SERIES ‘3-Position’. . . .. 68-73
SERIES ‘Tandem’ . . . ... . 74-80
SERIES “TRA’ (Triple Rod) . . ..o 81-104
SERIES ‘TC’ (Telescoping) . . . ..o it e e e 105-116
SERIES ‘'MSE/MSR” (Multi-Stage). . . ... ..o 117-127
SERIES ‘RS’ (Repairable Stainless Steel) .. ... ... . . 128-138
SERIES ‘SS’ (Stainless Steel) . .. ... . 139-148
SERIES ‘SS-MS’" (Multi-Stage) . . .. .. oo 149-156
SERIES ‘TAS" (NFPA) . . . 157-170
Basic OPLiONS . . . .o 171-187
Special Cylinders & Options . . ... .. ... . 188-190
SERIES IT ABT 2T . o e 191-193
INtENSIfIerS . . . 194-195
SERIES ‘AT (Air/Oil Tanks). . . . ..o 196-197
AN RESEIVOIr . . o 198
SERIES ‘BTP" (Bench Top Press) .. ... ... . .. e 199-208
Accessories: Clevis, Pins & MoUNts . . ... ... .. 209-213
Accessories: Spherical Rod Eyes. . .. ... ... 214
Accessories: Trunnion Blocks. . ... ... 215-217
Accessories: Alignment Couplers . .. ... 218-219
Accessories: Flow Controls. . ... ... .. . 220-221
SWILCNES . . o 223-230
STROKEMASTER . . o e 231-234
Balluff Transducers . ... ... . . 235-236
SERIES ‘PFLF’ (Position Feedback Low Friction) . .. ... ..o .. 237-249
SERIES ‘PCS’ (Position Control System) .. ... ... i 250-258
Technical Data: General HOW tO. . . .. .o 259-261
Technical Data: Force & Torque Charts. .. ... ... i 262-263
Technical Data: Weight Charts . ...... .. ... . i 264-265
Technical Data: Seal Kits. . . ... ... 266-268
Conversion Charts & Common Fluid Power Formulas . .. ......................... 269-270
TRD Application Checklist. . ... ... .. 271-272
DELIVERY SCHEDULE. . . . ... e Back Cover



QUICK GUIDE - Design the Right Cylinder for Your Application

TRD offers a wide range of cylinder customizations and options to provide the best cylinders in the industry for any application.
Here’s a brief overview of common cylinder design and option considerations to assist in choosing the right cylinder for you.
A cylinder that is tailored to a specific application will improve overall performance and lead to increased cylinder life. If you
need help in sizing the cylinder bore or selecting a cylinder mount, refer to pages 260 and 261.

Cylinder Material — Which is best: Aluminum, Steel or Stainless Steel?

Aluminum — Used indoors and outdoors, aluminum is the go-to material since it provides the best overall value for the
dollar. In moist or wet environments (and some food applications), the combination of aluminum heads/caps/tube with
stainless steel hardware (tie rods, fasteners, piston rod, etc.) can provide excellent corrosion resistance and also meet some
food processing safety concerns.

TRD uses 6061 T6 aluminum extrusions whenever possible for aluminum cylinder components, heads and caps. Our MP1
and MS2 extruded aluminum mounts are as strong as steel welded mounts without the added weight.

Steel — Typically, steel cylinders are used in the most heavy-duty, demanding applications due to stress levels within the
mounts or the piston to tube surface. The steel tube also provides additional resistance to denting from flying debris. An
aluminum cylinder with head and cap made from solid 6061 T6 aluminum tool plate will never fail due to load or abuse
but the mount may be the weakest link. For example, MT1/MT2 trunnion mounts are a “bolt-on” design for aluminum
cylinders and cannot take the same stress levels as 1-piece all steel trunnion mounts.

Steel cylinder tubes have hard chrome plated and honed 1.D.s, which are also made to tighter diameter tolerances than
aluminum tubes. In long stroke and unsupported piston rod applications, a steel tube will provide added protection from
internal tube scoring due to the weight of the piston rod and light side loads. They can also outperform aluminum tubes
in air/oil applications due to less piston seal bypass and smoother I.D. surface. This will provide the smoothest operation
possible in ultra-low speed applications.

One drawback to steel tubes is that you cannot use low-cost, magnetic piston type position sensors since the steel tube
itself is a magnetic material. A Balluff end of STROKEMASTER® type sensor or internal type transducers must be used for
cylinder stroke position sensing.

Tip: You can use an aluminum series cylinder with the TMS (steel tube option) to reduce overall weight and cost to
match an all-steel cylinder performance (as long as the cylinder mount isn’t MT1 or MT2).

303/304 Stainless Steel — Is the preferred material for most food processing and corrosive applications due to its
natural resistance to corrosion and sanitizing solutions. The more costly 316 SS is common in cheese processing, battery
manufacturing, paper pulp processing and other very demanding/highly corrosive applications. Since stainless steel cylinder
tubes do not have a hard chrome plated I.D., they do not have the same load carrying ability as a carbon steel tube cylinder.

SS cylinders are compatible with magnetic piston type sensors.

PISTON RODS: Rod Diameters, Rod Thread Size, Type of Thread, Rod Extensions and more...

Each piston rod is made-to-order and typically does not effect our two to three day delivery — so why not get exactly
the rod thread, rod extension and rod end design that you NEED. In-stock rod diameters are listed in each cylinder model
series. All rod diameters come in high alloy carbon steel and also 303/304 SS; with hard chrome plated O.D. Diameters are
nominal with a tolerance of +.000” to —.001"

Piston Rod Diameter — Which is right for my application?
Standard Piston Rods — Used 90% of the time in low to medium stroke length applications with good results.

Oversized Piston Rods — These should always be considered on longer stroke, high load or side load applications. Each
TRD series has a standard rod and OS (oversized) rod diameter listed and both ship within our published delivery schedule.
Larger rod sizes are also available but will add additional cost and a few days to the delivery schedule.

Design Considerations — Keep in mind that the weight of the piston rod is a “mass” that is moved for each cylinder extend
and retract stroke. Applications that require a “hammer” effect, such as driving fasteners into wood, benefit with the
additional weight of an oversized rod. However, higher cylinder velocities may be more difficult to achieve due to the
added weight of the rod and the reduced effective piston area on the rod side (retract stroke).

Undersized Piston Rods — Available but rarely used because of the added cost since all of the associated parts are
non-standard. All undersized rod parts (rod bushings, pistons, etc.) are made-to-order, which require additional time for
engineering and delivery.
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QUICK GUIDE - Design the Right Cylinder for Your Application (Continued)

Piston Rod Thread — How to make the right selection.

All NFPA rod threads are UNF fine, class 2 threads (the catalog standard on all cylinders).

The default rod thread (if no other thread call-out is made) is the KK1, small male; to the catalog “A” dimension length.
Typically, you do not want to use a smaller thread than the KK1 due to the tendency of threads breaking at the rod
shoulder, but smaller threads are possible.

KK2 (Large Male Thread) - Used to match an existing mating size thread or if a side load is expected that may be too
much load for the standard small male rod thread. This option should also be considered for higher speed applications and
higher impact applications.

KK3 (Female Rod Thread) - Same size thread as a KK1, but a female thread. This thread diameter is the largest female
thread that you can order for any given rod size.

KK3S (Female Rod Thread With Rod Stud Installed) - Same physical dimensions as a KK1 thread. But this is truly a
go-to thread choice any time you are breaking rod threads. The hardened stud is permanently attached using anaerobic
adhesives. This is one tough rod thread that rarely fails, even in the toughest applications.

KK4 (Full Male Thread) - The strongest male rod thread possible since it’s the same diameter as the rod. High Impact, high
speed and higher suspected side load applications should use this option. The reason being it that there is no shoulder on
the rod therefore no undercut area that would present itself as an area that could cause failure due to snapping off the rod
threads.

Other Rod Ends - Course “UNC” threads, metric rod threads, plain rod ends (machined flat with no thread), cross drilled
holes to attach tooling, custom rod ends used as shot pins, etc. can all be furnished.

Tip: It is good practice to bottom out the rod thread attachment to the rod shoulder, to minimize thread breakage.
The use of jam nuts to position an attachment on the rod thread should be limited to low stress applications.

Rod “Extensions” also known as “C” Dimensions in the Catalog — What is possible?

Many times the “C=" dimension needs to be altered to provide a drop-in
replacement to an existing cylinder model, or allow for additional cylinder
clearance in an application. The cost adder is minimal because you are only
paying for the additional rod material.

The design possibilities are unlimited. Many times a customer will add length
to the rod to locate the cylinder away from a hostile environment or to provide
easy access to the cylinder. One customer uses a 3.00” stroke cylinder with 36”
of rod extension to make the cylinder easy to service and make adjustments.

In general, the basic “C” dimension also provides the room for the piston rod

wrench flat, so accessories can be tightened to the rod.

Many features can be machined into the rod extension such as a turned down
diameter, an additional shoulder or tapered surface. Sometimes a bullet nose

is provided so the cylinder rod can act as a shot pin.

For close tolerance milled or drilled rod features, TRD has assembled the
cylinders and milled/drilled the rods as a secondary operation.

Just send your local distributor a sketch!

Cylinder Strokes — The long and short on what is possible and what to expect...

Cylinder stroke components are also made to order, so you are not limited to specifying a stroke in full inch increments. It is
also easy to make a cylinder in a metric equivalent stroke length; just specify the required stroke length in inches (Example:
80mm stroke = 3.15"). Strokes up to 120 inches will ship per our delivery schedule (usually in two to three days). Longer
strokes are available but usually require engineering assistance and time to order the special length materials.

In general, NFPA cylinders on the market today are not considered to have close tolerance strokes. Due to the stack-up of
cylinder parts and tolerances, it is common to see stroke lengths vary from —.000” to + .060.” TRD typically holds each
cylinder component to a close tolerance, minimizing the stack-up of tolerance that affect the cylinder stroke.

Many customers will rely on external stroke adjustments or options such as “MA” micro-adjust to provide a precise,
adjustable stroke output. Cylinder strokes can be made to close tolerances down to +/- .005"” for an additional charge.

For the above mentioned reasons, the shortest practical cylinder stroke length is about .125” (3 mm).
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QUICK GUIDE - Design the Right Cylinder for Your Application (Continued)

Port size, Thread Type and Port Locations...

Any port size that can fit in a cylinder and any thread type can be provided. The most common are NPTF but BSPP,
BSPT and SAE are also available (for additional cost). Delivery: two to three days standard!

Many times a smaller port size will be used to limit the air flow and cylinder speed. At the other end of the spectrum,
customers may want the largest possible port size that can be machined into a head and cap for maximum cylinder speed.

Ports can be located on any cylinder side; cap ports can even be located in the end (at position nine). If a cushion is
specified, the port and cushion adjustment can also be provided on the same side (for additional cost).

Cylinder Velocities — Cushions and other available options...

Cushions are the most common option to improve cylinder performance and minimize cylinder end of stroke noise. They
work by trapping the last 1/2” (or so) of exhaust air in the cylinder and the air is then metered out over an adjustable
cushion needle. For a cushion to perform properly, they do typically increase the stroke cycle time. When cycle rates
permit, longer cushions can be used to trap and meter even higher amounts of air, increasing the overall effectiveness of
an air cushion.

For rapid cycle rates, cushions are not always an option. Bumpers or BP bumper piston seals can be used to minimize
cylinder noise and also provide some load deceleration, increasing a cylinder’s life and performance.

For even higher impacts and loads, there are only a few internal cylinder solutions available to consider.
The DC dampening cushion option is very effective but available in only the 2.50, 3.25 and 4.00 bore sizes.

Refer to pages 171-190 for a listing of the most common cylinder performance options.

Temperatures — HIGH, LOW and everything in between...
Standard operating temperature range of products: -20°F to +200°F (-25°C to +90°C)
All cylinder components, seals and lubrication are designed to perform very well within the standard temperature range.

When the application is at either end of the temperature range for extended periods of time, performance seals and
lubrication should be considered for maximum performance.

Low temperature range: -65°F (-65°C) rated seals and lubricant are available. Ideal for freezer applications.
High temperature range: +400°F (+200°C) rated seals and lubricant are available. Ideal for furnace applications.

Refer to page 178 for special temperature lubes and page 183 for special temperature seals.

Dust, dirt and other unfriendly environments...
Standard Rod Wiper: Urethane — Aggressive; heavy-duty; high abrasion resistance; ideal for 95% of all applications.

Since the standard rod wiper is separate from the rod seal, we can use a high performance material such as urethane.

For extreme environments, such as mud, weld splatter, paint, cement dust, concentrated fruit juice syrups, etc., the
standard rod wiper may not provide optimum service. There isn’t enough room to cover all the application possibilities and
solutions; contact your local distributor for more information and for application assistance.

Side load — "The Good, The Bad and the Ugly”...

Everyone knows that an NFPA cylinder can take a certain amount of side load, even though the industry clearly states
that “cylinders are not designed for side load applications.” When you know you have a fair amount of side load, a better
actuator solution in the long run might be a thruster or a slide type actuator.

In general, a long stroke cylinder with an unsupported rod may cause a high enough stress between the piston and tube
to cause tube scoring, even with a piston wear band. There is no published data that can outline all of the safe operating
ranges, side load capabilities of cylinders, etc. to eliminate tube scoring and catastrophic cylinder failure.

If you are experiencing tube scoring, there are some solutions available. Special length pistons can be provided to handle
multiple wear bands or extra-long wear bands. We have also used solid Delrin® pistons to increase the contact surface
between the piston and tube, with excellent results. Special length rod bushings may also be used to increase the bearing
surface and reduce piston rod to bearing stresses to eliminate rod bearing or piston rod scoring.

Contact your local distributor for more details.

There are many more cylinder topics than can be covered in a brief cylinder design overview. If you want to improve the
life of any cylinder in an application, contact your local distributor with the details. Let us show you how to maximize
cylinder life and improve performance!
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SERIES ‘TA” (NFPA) CYLINDER

Floating Rod Bushing

SELF ALIGNMENT FEATURE
Rod Bushing is designed to float .002”
to improve bearing surface alignment.

\ /

ol Al

1

1

1

L T
CUSTOMER CYLINDER CYLINDER
EQUIPMENT ROD BUSHING PISTON

* Reduces cylinder drag and erratic operation
* Reduces cylinder wear

* Provides a minimum of 25% longer life than
fixed rod bushing designs

HEAVY-DUTY DESIGN FOR RELIABLE, CONSISTENT OPERATION

@ FLOATING ROD BUSHING - Precision machined from
150,000 PSI rated graphite-filled cast iron and PTFE
coated to reduce friction and extend cycle life. Bushing
design traps lubrication in effective bearing area.

@HEAD, CAP & RETAINER — Precision machined from
high strength 6061-T6 aluminum alloy. Black anodized
for corrosion resistance.

®CYLINDER TUBE - Precision machined from 6063-
T6832 high tensile aluminum alloy and hard coat to 60
Rc for wear resistance and extended cycle life.

@ PISTON ROD - Precision machined from high yield,
polished and hard chrome plated steel.

®PISTON & ROD SEALS — Heavy lip design Carboxilated
Nitrile construction. Seals are pressure activated
and wear-compensating for long life (self-lubricating
material).

®ROD WIPER - Abrasion resistant urethane provides
aggressive wiping action in all environments. External lip
design prevents debris from entering cylinder.

@ PISTON - Precision machined from 6061-T651 alloy
aluminum, provides an excellent bearing surface for
extended cylinder life.

OPERATING

PRESSURE 250 PSI AIR (17 BAR)

0) 2N L@ Carboxilated Nitrile:-20°F to 200°F (-25°C to 90°C)
10 E\ % H 5 b) i E| Fluorocarbon:0°F to 400°F (-20°C to 200°C)

®TIE RODS - Pre-stressed high carbon steel tie rod
construction eliminates axial loading of cylinder tube
and maintains compression on tube and end seals.

® PERMANENT LUBRICATION - Permanently lubricated
with Magnalube-G PTFE based grease on all internal
components. This is a non-migratory type high
performance grease providing outstanding service life.
No additional lubrication is required.

CUSHIONS - Floating cushion seal designed for
maximum cushion performance, quick return stroke
break-away and extended life (Options H & C).

@ CUSHION ADJUSTMENT NEEDLE - Adjustable
steel needle design has fine thread metering and is
positively captured to prevent needle ejection during
adjustment.

@PISTON WEAR BAND - 90% Virgin PTFE and 10%
Polyphenylene Sulfide-filled wear band; extremely low
wear rate.

®PISTON MAGNET — For TRD magnetically
operated reed and solid state switches

(Option MPR; refer to page 178).

Performance Options:

* ST — Stop tubes are used to reduce rod bearing and piston
stress (refer to page 94 for cylinder design guidance).

* MA — Micro-Adjust provides a precision adjustment on the
cylinder extend stroke, providing quick and accurate cylinder
positioning to reduce set-up time.

* SSA — Stainless steel piston rod, tie rods, nuts and fasteners
provide corrosion resistance in outdoor applications and wet
environments.

* LF — Low friction seals reduce breakaway and running
friction. Effective at all operating pressures.




HOW TO ORDER: SERIES ‘TA’ (STANDARD CYLINDER)

TA B}

!

MF1

- 250 x 10

t

- HC - MPR

A

I SERIES | BORE STROKE CUSHIONS [ OPTIONS
[Ta] 250 PSI AIR ] 1.50 | 2.00 0"to 120" HEAD CUSHION f s ADDS LENGTH TO CYLINDER - SEE “OPTION LENGTH ADDER” CHART BELOW.
250 | 3.25 Made to H POSITION 2 IS STANDARD A = | EXTENDED PISTON ROD THREAD (Example: A = 2”)
NFPA MOUNTS 4.00 | 5.00 Order SPECIFY FOR POSITIONS: 1,3 & 4 AS_| ADJUSTABLE STROKE - RETRACT (SPECIFY LENGTH, Example: AS = 47)
MF1 | FRONT FLANGE (1.50™- 6.00” Bore) 6.00 | 8.00 LONG HEAD CUSHION A/O | AIR/OIL PISTON
MF2 | REAR FLANGE (1.50"- 6.00” Bore) 10.00 | 12.00 LH POSITION 2 1S STANDARD x| B | .250" URETHANE BUMPER BOTH ENDS
ME3 | FRONT MOUNTING HOLES (8.00"- 12.00" Bore) SPECIFY FOR POSITIONS: 1,3 & 4 % | BC | 250" URETHANE BUMPER CAP ONLY
ME4 | REAR MOUNTING HOLES (8.00"- 12.00” Bore) EXTRA LONG HEAD CUSHION Y | BH | 250" URETHANE BUMPER HEAD ONLY
MP1 | REAR PIVOT CLEVIS (1.50’- 12.00" Bore) ELH| _ POSITION21S STANDARD | x BP | BUMPER PISTON SEALS (1.50" - 8” Bore)
MP2 | REAR PIVOT CLEVIS (1.50"- 6.00” Bore) SPECIFY FSR Pss;mgs' 1,384 BSP | BSP PORTS (SPECIFY SIZE, Example: BSP = .250")
MP4 | REAR PIVOT EYE (1.50™- 6.00” Bore) AP CUSHION EXTENDED PISTON ROD
MS1 | FRONT & REAR END ANGLE (1.50- 8.00 Bore) c SPEE%?{'TF'(%‘ PGO';TSIB’,*\‘NS[_)’;R? e C = | (Example: IF C = 050", THEN 1” ROD EXTENSION IS C = 1.50")
MS2 | SIDE LUG (1.50"- 8.00” Bore) > EN_| ELECTROLESS NICKEL PLATED (Refer fo page 176 for
MS4 | BOTTOM TAPPED HOLES (1.50"- 12.00" Bore) LONG CAP CUSHION KK2 | LARGE MALE ROD THREAD
MT1 | FRONT TRUNNION (1.50- 8.00” Bore) Lc SPEE?F?(”F'(?Q‘ g&glflmép’;“? e KK3_| FEMALE ROD THREAD
MT2 | REAR TRUNNION (1.50"- 8.00” Bore) > KK3S_| STUDDED PISTON ROD (KK3 with Stud, Loctite in place)
MT4 | INTERMEDIATE TRUNNION (1.50"- 8.00” Bore) STYLE EXTRA LONG CAP CUSHION KK4 | FULL DIAMETER MALE ROD THREAD
MXO | NO MOUNT (1.50”- 12.00” Bore) SINGLE ROD (LEAVE BLANK) | |ELC SPEE?F?(‘TFI([))I;V golgnslg?\"‘émﬁ? X KK5 | BLANK ROD END (NO THREADS, “A” = 07)
MX1 | EXTENDED TIE RODS - HEAD & CAP (1.50"-12.00” Bore) D = DOUBLE ROD END 5,748 LF__| LOW FRICTION SEALS (Refer (0 page 183 for
Mx2 | EXTENDED TIE RODS (CAP) (1.50"- 12.00" Bore) FIXED CUSHIONS MA_| MICRO-ADJUST (6" MAX. STROKE) Available on Double Rod End Models
MX3 | EXTENDED TIE RODS (HEAD) (1.50"- 12.00” Bore) (E'éﬁnAﬁﬁﬁgﬁést'O&“o MAB_| MICRO-ADJUST WITH SOUND DAMPENING BUMPER (6" MAX_ STROKE)
FCH - : MAGNETIC PISTON FOR REED OR SOLID STATE SWITGHES -
ADJUSTMENT NEEDLE) MPR | TRD MODELS: R10, R10P, RAC, RHT & MSS (Refer to pages 223-230 for selectin)
FIXED CAP CUSHION MS__| METALLIC ROD SCRAPER (BRASS CONSTRUGTION)
FCC (NON-ADJUSTABLE, NO NR__| NON-ROTATING (Refer to page 180 for specifications)
About our Part Number System ADJUSTMENT NEEDLE) 0P | OFTIONAL PORT LOGATION (Example: Forts @ 3 & 7
) FIXED HEAD AND CAP CUSHION 0S_| OVERSIZE ROD DIAMETER (SPECIFY SIZE, Example 0S = 1.375")
* Simple, easy to understand FC|  (NOI-ADIUSTABLE, NO SAE_| SAE PORTS (SPECIFY SIZE, Example: SAE #10)
) X | SE_| SPRING EXTEND (150, 2.00, 2.50 bore)
* No excessive codes! Note: “L” AND "EL” CUSHION SR__| SPRING RETURN (1.50, 2.00, 2.50 bore)
g;;'g'éﬁgﬁgsg ORDERED AS 'SSA_| STAINLESS STEEL PISTON ROD, TIE RODS & NUTS, AND FASTENERS
« Elimin mistakes when orderin SSF_| STAINLESS STEEL FASTENERS
ates mistakes en orde ) Example: FCLH, FCELH SSN_| STAINLESS STEEL TIE ROD NUTS
SSR_| STAINLESS STEEL PISTON ROD
Example: A 2.50” Bore by 10” Stroke NFPA SST_| STAINLESS STEEL TIE RODS
cylinder, Front Flange Mount, STOP TUBE - SPECIFY STOP TUBE LENGTH (in inches)
H d & C C h M . X ST SPECIFY STROKE AS ES (effective stroke)
ea ap Cushions, Magnetic (Example: TA MS4 2 X 24ES-ST=3)
Piston for Switches. TMS_| STEEL CYLINDER TUBE, BLACK EPOXY PAINT FINISH
TH__| 400 PSI HYDRAULIC NON-SHOCK (Refer t0 page 183 for
. VS_| FLUOROCARBON SEALS
Part Number: TA-MF1-2.50 x 10-HC-MPR XX | SPEGIAL VARIATION (SPECIFY)

STANDARD PORT AND CUSHION

ADJUSTMENT POSITIONS
* Ports - Positions 1T and 5

* Cushion Adjustment - Positions 2 and 6
* Specify Non-Standard Positions When

Ordering

NFPA MOUNTS

OPTION LENGTH ADDER

(ADD TO CATALOG BASIC OVERALL LENGTH DIMENSIONS)

OPTION
BORE ST* (STOP TUBE)
B | BC | BH |ELC|ELH | SE | SR Example: ST=2
1.50 [0.5000.2500.250 | 1.000 | 1.000 2
Refer to
2.00 |0.500]0.250|0.250 | 1.000 | 1.000 page 184 2
2.50 |0.500]0.250|0.250 | 1.000 | 1.000 for 2
3.25 |0.500]0.250|0.250]1.250]/1.250]|  length 2
4.00 [0.500]0.250]0.250]1.250[1.250| adders 2
5.00 |0.500]0.250]0.250] 1.250 | 1.250 and 2
available
6.00 |0.500]0.250]0.250]1.500] 1.500 bore 2
8.00 |0.500]0.250]0.250]1.500]1.500|  sizes 2
10.00 |0.500]0.250] 0.250 | 2.000 | 2.000 and 2
12.00 | 0.5000.250 | 0.250 | 2.000 [2.000] Strokes 2

*Note: The desired Stop Tube length adds directly to the overall

cylinder length.

Bores

1.50"-6.00"
Bores

1.50"-8.00"
Bores

1.50"-8.00"
Bores

1.50”-12.00"
Bores

1.50”-12.00"
Bores

1.50”-12.00"
Bores

1.50”-12.00"
Bores
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SERIES ‘TA” DIMENSIONS: BASIC CYLINDER (NO MOUNT)

™

; 2

= 2
b

About Rod End Styles |

% PISTON ROD END STYLES =

= | style 1 Male Rod End is STANDARD 'S
3

£ | Other NFPA Stylesca be speced STYLE1 &2  STYLE3 STYLE 4 STYLE 5 S

| Bee chart: KK1 & KK2 KK3 KK4 KK5 <

f_t. Need a rod end not listed? KK1 MM ROD DIA. KK3 (STYLE 3) MM ROD DIA. MM ROD DIA. >

NO PROBLEM! Each Piston Rod is ErEn ™ hoo [ ™ ™ Q)

KK2 KK4 KK5 ™

made-to-order and does not delay K(STYLE 2) DA T (STYLE 4) — (STYLE 5) -

1| shipment. Coarse (UNC) threads, | ¥ A ____ 4.1 e o

<"1 =1 | Metric threads or just plain rod ends i : 1] - =

[Z=] : J

el | are common. Thread lengths are also | L. = ] =

% 5|| made-to-order (Specify: “A”=Length). || L | m

< E l— A —’I C — C |— [——A —vl C |+— —~| C m

= 5 NEED SOMETHING NOT LISTED? L L b b =

Just send us a sketch. v |<— — v |.— — v |~— v |~— "Zﬂ

In most cases, quotes are turned <—A—-| S

around in one day! ™

=]
=]
ez " STANDARD OPTIONAL
%‘D“E MM ROD Style 1 - Male Style 2 - Male Style 3 - Female Style 4 - Male _|Style 5 - Blank
= g BORE DIAMETER KK1 A KK2 A KK3 A KK4 A KK5 C \%
w3 1.50, 0.625 Standard 7/16 -20 | 0.750 1/2-20 | 0.750 | 7/16-20 | 0.750 | 5/8 -18 | 0.750 No Threads |0.375]0.250
<' 2.00, 2.50| 1.000 Oversize 3/4-16 1.125 7/8 -14 | 1.125 3/4-16 | 1.125 1-14 1.125 No Threads |0.500]/0.500
[ 3.25, 1.000 Standard 3/4-16 1.125 7/8-14 | 1.125 | 3/4-16 | 1.125 1-14 1.125 No Threads |0.500]0.250
4.00, 5.00] 1.375 Oversize 1-14 1.625 |11/4-12] 1.625 1-14 1.625 |13/8-12| 1.625 No Threads |0.625]0.375
6.00 & 1.375 Standard 1-14 1.625 |11/4-12] 1.625 1-14 1.625 |13/8-12| 1.625 No Threads |0.625]0.375
- 8.00 1.750 Oversize |1 1/4-12| 2.000 |1 1/2-12]| 2.000 |1 1/4-12] 2.000 |1 3/4-12] 2.000 | No Threads [0.750]0.500
g 10.00 1.750 Standard 11/4-12] 2.000 [11/2-12{ 2.000 |1 1/4-12] 2.000 |1 3/4-12{ 2.000 No Threads |0.750]0.500
v » ) 2.000 Oversize |1 1/2-12| 2.250 [13/4-12] 2.250 (1 1/2-12] 2.250 2-12 2.250 | No Threads [0.875[0.375
o E 12.00 2.000 Standard 11/2-12( 2.250 |13/4-12| 2.250 |11/2-12] 2.250 2-12 2.250 No Threads |0.875]0.375
g g ) 2.500 Oversize 17/8-12] 3.000 [21/4-12{ 3.000 |1 7/8-12] 3.000 |2 1/2-12{ 3.000 No Threads |1.000{0.500
o3
5 @ EENPT Y P + STROKE
B BUSHING DIA. MM ROD DIA.
[N | KK THDS. 1L jiN
& D) x 0 ]
- w| 6B smifls
S~ # (NO MOUNT)
w D
Q. oo A
5 & & H i
C G 4’{ ‘47,]4»
R V [ — K
Esa. —»| F j——————————1LB + STROKE——————>|
ZB + STROKE:
5 BASIC DIMENSIONS ‘MXO’ STANDARD & OVERSIZE RODS
58 ROD
= o BORE| DIAMETER A B C E EE F G J K KK IB |[MM| P R RM \% Y 7B
o 0.625 Standard 0.750] 1.125]0.375 7/16 -20 0.625 0.250]1.875| 4.875
é 1.50 1000 Oversize 1112511 500 10,500 2.000]0.37510.375]1.5001.000 | 0.250 3216 3.625 1000 2.37511.438( 2.00 SQ. 0500122501 5250
0.625 Standard 0.750| 1.125 ] 0.375 3/4-20 0.625 1.75 HEX 10.250 | 1.875| 4.938
2D 1.000 Oversize |1.125] 1.500 | 0.500 2:50010.37510.37511.50011.00010.313 3/4-16 3.625 1.000 2.375|1.844 2.50 SQ. |0.500]2.250| 5.313
0.625 Standard |0.750| 1.125]0.375 7/16 -20 0.625 1.75 HEX [0.250|1.875| 5.063
250 1.000 Oversize |1.125] 1.500 | 0.500 3.00010.37510.37511.50011.00010.313 3/4-16 3.750 1.000 2.500/2.188 3.00 SQ. |0.500]2.250| 5.438
1.000 Standard |1.125] 1.500 | 0.500 3/4-16 1.000 2.75 DIA. |0.250(2.375 | 6.000
w
i:u 5 £ 1.375 Oversize [1.625] 2.000 | 0.625 3.75010.50010.62511.75011.2501 0.375 1-14 4250 1.375 2.7502.766 3.755Q. |0.375]2.625| 6.250
_8 ) 4.00 1.000 Standard |1.125 1.500 | 0.500 45001 0.50010.6251.750 | 1.250 | 0.375 3/4-16 4.250 1.000 275013320 2.75 DIA. 10.250[2.375] 6.000
§ ED : 1.375 Oversize |1.625]2.0000.625| ) ) ) : ) 1-14 ) 13757 ) 3.50 DIA. |0.375[2.625]| 6.250
) I
5.00 (000 Standard _11.12501.50010.500) & 511 500 [ 0.625 | 1.750 [ 1.250 | 0.438 F2210 1 4 500 29201 5 00 | 4.100 | 2Z2DIA- 1025012.3751 6,313
1.375 Oversize [1.625] 2.000 | 0.625 1-14 1.375 3.50 DIA. |0.375|2.625| 6.563
1.375 Standard  |1.625( 2.000 | 0.625 1-14 1.375 0.375]2.750( 7.063
- 6.00 1750 Oversize 12,0001 2.375 0750 6.500]0.750]0.625]2.0001.5000.438 T 1212 5.000 1750 3.25014.875( 3.50 DIA. 050013.0001 7313
)
< 1.375 Standard  |1.625( 2.000 | 0.625 1-14 1.375 0.37512.750| 7.313
a a 8.00 1750 Oversize 12,0001 2.375 [0.750 8.50010.75010.62512.000(1.500|0.563 /412 5.125 1750 3.37516.438( 3.50 DIA. 050013.0001 7 563
® N 1.750 Standard [2.000] 2.375 [ 0.750 0.625 11/4-12 1.750 3.50 DIA. 10.500|3.063| 8.938
E gﬂ 10.00 2.000 Oversize [2.250] 2.625[0.875 10625/ 1.000 0.750 2:25012.000 1 0.688 11/2-12 6-375 2.000 4.31317.922 5.00 DIA. 10.375]3.188] 9.063
= o 2.000 Standard [2.250| 2.625 | 0.875 11/2-12 2.000 0.375[3.188] 9.563
& 12.00 2.500 Oversize 13.00013.125 11,000 12.750[ 1.000]0.750(2.250]2.000]0.688 17812 6.875 2500 4.81319.400( 5.00 DIA 0500134381 9813

‘TA’ SERIES BASE DIMENSIONS FLIP-OUT (PAGE 10)



SERIES ‘TA” DIMENSIONS: BASIC CYLINDER (NO MOUNT)

y

3

E‘:"

T About Rod End Styles

e PISTON ROD END STYLES

§ Style 1 Male Rod End is STANDARD

o) | Other NFPAStyles can be specified STYLE1 &2  STYLE3 STYLE 4 STYLE 5

o (see chart). KK1 & KK2 KK3 KK4 KK5

L“S Need a rod end not listed? :<SKT‘YLE Y MM ROD DIA. KK OTEY MM ROD DIA. MM ROD DIA.

< NO PROBLEM! Each Piston Rod is o ROD ke ks

SN made-to-order and does not delay K(STYLE 2) DA T (STYLE 4) — (STYLE 5)

'S shipment. Coarse (UNC) threads, | ¥ ¥ 1| e

o) Metric threads or just plain rod ends i 1] -
are common. Thread lengths are also | (oo =L -

& made-to-order (Specify: “A”=Length). |

~ l—— A C —» C : <—A—v| C : —b| C

: NEED SOMETHING NOT LISTED? L L L L

) Just send us a sketch. v |<— — v |.— — v |~— v |~—

'E In most cases, quotes are turned <—A—-|
around in one day!

STANDARD OPTIONAL
MM ROD Style 1 - Male Style 2 - Male Style 3 - Female Style 4 - Male _|Style 5 - Blank
BORE DIAMETER KK1 A KK2 A KK3 A KK4 A KK5 C \%

1.50, 0.625 Standard 7/16 -20 | 0.750 1/2-20 | 0.750 | 7/16-20 | 0.750 | 5/8 -18 | 0.750 | No Threads |0.375]0.250

2.00, 2.50[ 1.000 Oversize 3/4-16 1.125 7/8-14 | 1125 | 3/4-16 | 1.125 1-14 1.125 | No Threads [0.500]0.500

3.25, 1.000 Standard 3/4-16 1.125 7/8-14 | 1125 | 3/4-16 | 1.125 1-14 1.125 | No Threads [0.500]0.250

4.00, 5.00] 1.375 Oversize 1-14 1.625 |1 1/4-12] 1.625 1-14 1.625 |13/8-12| 1.625 No Threads ]0.625[0.375
6.00 & | 1.375 Standard 1-14 1.625 [11/4-12] 1.625 | 1-14 | 1.625 [13/8-12] 1.625 | No Threads [0.625[0.375
8.00 [ 1.750 Oversize |1 1/4-12| 2.000 |1 1/2-12] 2.000 |1 1/4 -12] 2.000 |1 3/4 -12] 2.000 | No Threads ]0.750]0.500
10.00 1.750 Standard 11/4-12] 2.000 |11/2-12| 2.000 |1 1/4-12] 2.000 |1 3/4-12]| 2.000 No Threads [0.750]0.500
) 2.000 Oversize 11/2-12] 2.250 |[13/4-12{ 2.250 |1 1/2-12] 2.250 2-12 2.250 No Threads ]0.875[0.375
12.00 2.000 Standard 11/2-12| 2.250 |13/4-12] 2.250 |11/2-12| 2.250 2-12 2.250 No Threads |0.875[0.375
: 2.500 Oversize |1 7/8-12] 3.000 [2 1/4-12] 3.000 [1 7/8 -12] 3.000 [2 1/2-12] 3.000 | No Threads [1.000][0.500
(2) EE NPT
Y P + STROKE
f B BUSHING DIA. MM ROD DIA.
L @ KK THDS. LH i
& \ s ]
w | 0o 10|
. (NO MOUNT)
A
& @ I ]
c <—G—>{ ‘47.14»
R V [« —»K]|
E sQ. —» F ¢———LB + STROKE———|
ZB + STROKE
BASIC DIMENSIONS ‘MXO’ STANDARD & OVERSIZE RODS
ROD
BORE| DIAMETER A B C E EE F G J K KK LB ( MM P R RM \'% Y 7B
150 2625 Standard_o7s0]1.125 [o.375 T, o oo T h T e T o Toeas] o F T (e Jozsolners [aers
1.000 Oversize |1.125] 1.500 | 0.500 3/4 16 1.000 0.500]2.250] 5.250
5 00 12625 Standard_o.750[1.125 Jo37s [ ¥ T E T T 320 [ Joeas] T 175 Hex Joaso[1.875] 4.938
1.000 Oversize |1.125] 1.500 | 0.500 3/4-16 1.000 2.50 5Q. |0.500]2.250 ] 5.313
0.625 Standard ]0.750] 1.125 | 0.375 7/16 20 0.625 1.75 HEX | 0.250|1.875 | 5.063
250 57500 Oversize [1.125]1.500 [0.500] 5000 | 0375 | 0-375 | 1-500|1.00010.313 =777 3.750 1575651 25001 2188 =70 010 5600 [2.250 | 5.438
1.000 Standard |1.125] 1.500 | 0.500 3/4 16 1.000 2.75 DIA. | 0.250]2.375 ] 6.000
325 97575 Oversize [1.625] 2.000 [0.625 > 20| 0-200[0-625 [1.7501.2501 0.375 7= = 4.250 |70 1 2750 | 22766 155 o0 s 1050015 695 [ 6250
1.000 Standard |1.125 1.500 | 0.500 3/4-16 1.000 2.75 DIA. |0.250 | 2.375 | 6.000
400 m s Oversize [1.625] 2.000 [0.625 | 200 | 0-200| 0625175011250 0.375 =7 m14.250 1772701 2,750 3320 150 s 20 o1 5o 16 250
5 00 000 Standard_[1125[1.500 [0s00[ ¥ A O T A T sate [ Tl o275 DiA J0.as0[2.375 ] 6313
PV [7375 Oversize |1.625] 2.000 [0.625 | : : i : : 14 | 1375 "~ ""[350 DIA. [0.375[2.625] 6.563
6.00 27> Standard 11.62512.00010.625 1 <61 6 750 | 0.625 | 2.000 | 1.500 | 0.438 ——2—1 5 000 H-2221 3 250 | 4.875 | 3.50 DIA, F227212:75017.063
1.750 Oversize |2.000] 2.375 | 0.750 11/4-12 1.750 0.500]3.000] 7.313
8.00 1375 Standard_[1.625[2.000 o625 ] T = A A el 114 3750, 6 s | 550 oia, (23752750 7313
1.750 Oversize |2.000] 2.375 | 0.750 11/4-12 1.750 0.500|3.000| 7.563
1.750 Standard |2.000] 2.375 | 0.750 0.625 11/4-12 1.750 3.50 DIA. | 0.500]3.063 | 8.938
100017500 Oversize [2.250] 2.625 [0.875 ' 027|000 [ 750 2270 | 2000|0688 77 5551 0375 5760014313 | 7922 [5 00 Dia. {0375 3.188 9.063
2.000 Standard |2.250] 2.625 | 0.875 11/2-12 2.000 0.3753.188] 9.563
12.00 1 Oversize |3.000] 3.125 | 1.000] 279 1:000|0.750]2:250]2.0001 0.688 == ;=57 6.875 7771 4.813 | 9400 | 5.00 DIA. 1rcp st

‘TA’ SERIES BASE DIMENSIONS FLIP-OUT (PAGE 10)



SERIES ‘TA” DIMENSIONS: PIVOT MOUNTS

o]
E CD DIA. (PIN INCLUDED) CD DIA. (PIN INCLUDED)
@) N WITH PRESSED IN BEARILN‘GS HEX NUTS WITH PRESSED IN BEARINGS
2 MP1 H|H e
: T MP1
T —'EII 1.50"-2.50" BORES © mils —'ﬂl 3.25"-12.00” BORES @) mlls
< Q:@# ol [I] |® [ s— N @ || [ &
XC + STROKE SOl —owe—lowfe N Slowelowle
i+ cB XC + STROKE AL e o8
g £ EXTRUDED MP1 MOUNT
,;g g (EXTRUDED: 1.50” - 8.00” BORES, WELDMENT: 10.00” & 12.00” BORES)
< E
S e P + STROKE ——| CDon XEE NPT (2)
g MP1 | &)
v & T
— : ‘\ —
E ki
v-) b XC + STROKE f%:cw«
put

IRON CASTING MP1 MOUNT

(OPTIONAL)**

=]
=}
o CD pia.
Er-
=2 S —t I - ol R
5 S 2k Bk ® Hi @ e Hi e
[=}=] 1| ]
< = 1 "
= I L1 ]
@ @ @ ‘ ®
l— L%‘M
FL —HCW [« CW|<—
XD + STROKE cB cB
@D —
S~
S MP2/MP4 MP2 MOUNT MP4 MOUNT
8:?“ (IRON CASTING) (IRON CASTING: 1.50” - 4.00” BORES,
WELDMENT: 5.00” - 6.00” BORES*)
‘MP1’, ‘MP2’ CLEVIS AND ‘MP4’ EYE MOUNT DIMENSIONS ACCESSORIES (SEE PAGES 210-211 FOR DIMENSIONS)
EYE CLEVIS
ROD ROD ROD [ CLEVIS | BRACKET BRKT
" BORE| DIAMETER CB | CD [CW | FL K L M XC XD CLEVIS EYE PIN (FORMP1) | (FOR MP4)
v 0.625 Standard 5.375 | 5.750 | RC437 | RE437 [ CP500
==Nco
é S 1.50 1.000 Oversize 0.750/0.50010.5001.125) NJA 10.7500.625 5.750 [ 6.125 [ RC750 [ RE750 [ CP750
»n g 0.625 Standard 5.375 [ 5.750 [ RC437 [ RE437 [ CP500
d oo
S & 2.00 1,000 Oversize 0.750(0.500(0.500(1.125| N/A {0.750{0.625 5750 16.125 | RC750 | REZ50 | CP750 EB500 CB500
< 0.625 Standard 5.500 [ 5.875 [ RC437 [ RE437 [ CP500
2:50 1.000 Oversize 0.75010.50010.500]1.125| N/A 10.750]0.625 5.875 | 6.250 [ RC750 [ RE750 [ CP750
1.000 Standard 6.875 | 7.500 [ RC750 [ RE750 [ CP750
3:25 1.375 Oversize 1:25010.7500.62511.87510.3751.250 0.875 7.125 | 7.750 | RC1000 | RET000 | CP1000
4.00 [R000standard_J, o 0h 10 750{0.625 |1.875|0.375 | 1.250| 0.875 28221 £:00 L RC750 L REZS0_LEPTS0) s | 750
o e ) 1.375 Oversize ) ) ) ) ) ) ) 7.125 | 7.750 | RC1000 | RET000 |CP1000
S« 1.000 Standard 7.125 | 7.750 | RC750 | RE750 | CP750
@) *
-"g g;D >-00 1.375 Oversize 1.25010.7500.62511.87510.438 | 1.250 0.875 7.375 | 8.000 | RC1000 | RET000 | CP1000
n = +L1.375 Standard 8.125 | 8.875 [ RC1000 [ RET000 [CP1000
6-00 1.750 Oversize 1.500]1.00010.7502.2500.43811.500 1.000 8.375 [ 9.125 [ RC1250 | RE1250 |CP1375 EB1000 | CB1000
1.375 Standard 8.250 RC1000 | RE1000 [CP1000
; 8.00 1750 Oversize 1.500(1.000]0.750| N/A 10.563|1.500|1.000 8.500 N/A RC1250 | RET1250 [CP1375
i 1.750 Standard 10.375 RC1250 | RE1250 |CP1375[ EB1375 [ CB1375
<
8. 10.00 2.000 Oversize 2.000|1.375(1.000| N/A 10.688]2.125|1.375 10.500 N/A RC1500 | RET500 [CP1750
— 5 2.000 Standard 11.125 RC1500 | RE1500 |CP1750f EB1750 [ CB1750
s N
Sy 12.00 2500 Oversize 2.500(1.750|1.250 N/A [0.688]2.250(1.750 1375 N/A RC1875 N/A_[CP2000
_E £ Clevis pins are provided with pivot mounts. **Extruded MP1 mounts are standard (1.50”-8.00" bores). Cast Iron removable
8 *MP4 5.00"-6.00” bores are 5-7 day delivery. mounts are optional, and must be requested when ordering (1.50"-6.00" bores).
= For dimensions not shown, see page 10. Specify “CAST MP1” when ordering.
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SERIES ‘TA” DIMENSIONS: PIVOT MOUNTS

HARD CHROME PLATED O.D.
WEAR SURFACE ON STEEL TRUNNIONS

| | |

o R 7 7 7

S | @] MT1 s MT2 &
@& & | ] ]

Jumg)
I3pi0 0} MOH - V1

TLak——E (8Q)— e TL J
ur | XG XJ + STROKE ——————|
Note: MT1 and MT2 Trunnions are bolt on, non-removable design. .
MT1 / MT2 Optional: One-piece solid steel trunnion available. 3 >
‘MT1” HEAD TRUNNION AND ‘MT2” CAP TRUNNION MOUNT DIMENSIONS ACCESSORIES (SEE PAGES 210-211 FOR DIMENSIONS) ':D UIU
172
ROD ADD STROKE a2
BORE DIAMETER E TD TL uUT XG XJ) ROD CLEVIS ROD EYE CLEVIS PIN a a
0.625 Standard 1.750 4.125 RC437 RE437 CP500
150 ™77600 Oversize | 2900 | 1000 | 1.000 | 4.000 0 4.500 RC750 RE750 CP750
0.625 Standard 1.750 4.125 RC437 RE437 CP500
2.00 1.000 Oversize 2500 1LY 1LY 4500 2.125 4.500 RC750 RE750 CP750 ;
0.625 Standard 1.750 4.250 RC437 RE437 CP500 '
250 1.000 Oversize 3.000 1.000 1.000 >-000 2.125 4.625 RC750 RE750 CP750 %2}
1.000 Standard 2.250 5.000 RC750 RE750 CP750 =
s
— 1.375 Oversize S/ R0y 100 5710 2.500 5.250 RC1000 RET000 CP1000 o
1.000 Standard 2.250 5.000 RC750 RE750 CP750 ~
4.00 1.375 Oversize 4500 1.000 1.000 6.500 2.500 5.250 RC1000 RET1000 CP1000 8_
1.000 Standard 2.250 5.250 RC750 RE750 CP750
- 1.375 Oversize A L L0 7420 2.500 5.500 RC1000 RET000 CP1000
1.375 Standard 2.625 5.875 RC1000 RET000 CP1000 =
6.00 1.750 Oversize 6.500 1.375 1375 9:250 2.875 6.125 RC1250 RE1250 CP1375 >
1.375 Standard 2.625 6.000 RC1000 RET1000 CP1000 '
8.00 1.750 Oversize 8.500 75 175 LA 2.875 6.250 RC1250 RE1250 CP1375 g g
*No oversize rod available on 1.50” bore MT1. § g—
For dimensions not shown, see page 10. -y
=
o
MATERIAL: STEEL o
(BLACK OXIDE PLATED)
- TD DIA. - e
B i 1 T
&8 | = ﬁﬁ\‘F i ill=
cs NN j : 50
Ny | S 52
@ = 33
T T w
e TL } ™ } s Xl
M (Customer to Specify)

E le: TA-MT4 4 X 12
MT4 5"

Note: MT4 Trunnions and Intermediate Section are one-piece steel construction.

80¢ 2S¢
SB!JOSSBDDV

‘MT4’ INTERMEDIATE TRUNNION MOUNT DIMENSIONS
BORE BD EB D L ™ UM XI
1.50 1250 | 2500 | 1000 | 1000 | 25500 | 4.500 >
L
2.00 1500 | 3.000 | 1000 | 1.000 | 3.000 | 5.000 @)
L
o
TV, MT2, MT4 2.50 1500 | 3500 | 1.000 | 1.000 | 3500 | 5.500 73 32
STANDARD CUSHION LOCATIONS 3.25 2000 | 4250 | 1.000 | 1.000 | 4500 | 6.500 o ®E
HEAD CAP . . . . o . . i_ '.\\.;/ g‘
MOUNT | CUSHION | CUSHION 4.00 2.000 5.000 1.000 1.000 5.250 7.250 e -
MT1 3 6 >
5.00 2000 | 6000 | 1.000 | 1.000 | 6250 | 8.250 o
MT2 2 7 =
6.00 2000 | 7000 | 1.375 1.375 7.625 | 10.375 w
MT4 2 6 8
8.00 2500 | 9500 | 1375 | 1375 | 9.750 | 12500

Note: Ports or cushions cannot be on same
side as MT1 & MT2 Trunnions.

65 98ed
eje( [ed1uyday
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SERIES ‘TA” DIMENSIONS: TIE ROD & FLANGE MOUNTS

: e —f MX1 .
o ked Em AR i
=5 MX2 8 MX3
S & o ]
e

e —n— e

-
§ TIE ROD EXTENDED ‘MX1’, ‘MX2’ & ‘MX3’ MOUNT DIMENSIONS TIE ROD EXTENDED ‘MX1’, ‘MX2’ & ‘MX3’ MOUNT DIMENSIONS
P ROD ROD
oY) g BORE DIAMETER AA BB DD FH R BORE DIAMETER AA BB DD FH R
c
= O 0.625 Standard 1.000 Standard
(IIJ b3 1.50 1000 Oversize 2.020 [1.000| 1/4-28 |0.375 | 1.430 5.00 1375 Oversize 5.800 | 1.813 1/2-20 | 0.625 | 4.100
< 0.625 Standard ) 1.375 Standard )
iy 2.00 7000 Oversize 2.600 | 1.125 5/16-24 | 0.375 | 1.840 6.00 1750 Oversize 6.900 | 1.813 1/2-20 | 0.750 | 4.880
0.625 Standard 1.375 Standard - "

2.50 77000 Oversize 3.100 [1.125| 5/16-24 1 0.375 | 2.190 8.00 1750 Oversize 9.100 (**2.313| 5/8-18 0.625 | 6.440
° 1.000 Standard 1.750 Oversize *0.625
Q - *3% -
~ 3.25 1375 Oversize 3.900 (1.375| 3/8-24 |0.625 | 2.760 10.00 2.000 Oversize 11.200 |**2.688| 3/4-16 %0.750 7.920
v »
=E 4.00 1'2(;(5) %ig‘js‘?;‘: 4.700 |1.375| 3/8-24 |0.625 | 3.320 12.00 é‘ggg %ig‘jj;‘: 13.300 |**2.688| 3/4-16 |*0.750| 9.400
= = - .
8 g *MX1 & MX3 have full square bushing retainer on 1.50” - 6.00” bores, round retainers on 8.00” - 12.00” bores.

\ **BB dimension from face of head.
< For dimensions not shown, see page 10.
e
MATERIAL: STEEL MATERIAL: STEEL
(BLACK OXIDE PLATED) (BLACK OXIDE PLATED)
FB HOLES (4) FB HOLES ()

MF2

Lq i —y
1.50” - 6.00” BORES

MF1

[e——m

Options
Page 171

| JeFH

1.50” - 6.00” BORES

FB HOLES (4) FB HOLES (4)

(7] F4| le—
S8 : ¢
? s ME3 ;
7]
< b ME4 e
O a "
é | @1l v
‘ fo—1e—]
ZF + STROKE—| [+—E
8.00” - 12.00” BORES 8.00” - 12.00” BORES
" ‘MF1’, ‘MF2’ FLANGE & ‘ME3’, ‘ME4’ CAP MOUNT DIMENSIONS ‘MF1’, ‘MF2’ FLANGE & ‘ME3’, ‘ME4’ CAP MOUNT DIMENSIONS
)
= m ROD ROD
IZ BORE| DIAMETER E F FB | FH R |RM|TE| TF | UF \\% ZF BORE| DIAMETER E F FB| FH | R |RM| TE TF | UF | W ZF
S = 0.625 Standard 0.625 | 5.000 1.000 Standard 0.750| 6.500
o 1.50 —12.000{0.375{0.313(0.375(1.438| — | — [2.750]3.375 5.00 5.50010.625]0.563]0.62514.100) — — |6.625(7.625
w 1.000 Oversize 1.000 | 5.375 1.375 Oversize 1.000( 6.750
0.625 Standard 0.625 | 5.000 1.375 Standard 0.875] 7.375
2.00 —2.500[0.375(0.375(0.375( 1.848 | — | — |3.375[4.125 6.00 6.500 10.625]0.563]0.75014.875] — — |7.625(8.625
1.000 Oversize 1.000 | 5.375 1.750 Oversize 1.125] 7.625
I 0.625 Standard 0.625 | 5.125 1.375 Standard 1.625] 6.750
- 2.50 —13.000{0.375{0.375(0.375({2.188| — | — [3.875]4.625 8.00 8.500 10.625]0.688] N/A | N/A [3.500] 7.570 | N/A | N/A
[ 1.000 Oversize 1.000 | 5.500 1.750 Oversize 1.875] 7.000
@ g 1.000 Standard 0.750 | 6.250 1.750 Standard 0.625 3.500 1.875] 8.250
Tﬁ N 3.25 —13.750(0.625{0.438(0.625(2.766| — | — [4.688]5.500 10.00 —10.625 0.813] N/A | N/A 9.400 | N/A | N/A
O o 1.375 Oversize 1.000 [ 6.500 2.000 Oversize 0.750 5.000 2.000| 8.375
= 1.000 Standard ] NN | 0.750 | 6.250 2.000 Standard 2.000] 8.875
o 6. [4.00 —4.500(0.625|0.438(0.6253.328| — [ — [5.4386.250 12.00, 12.750{0.750{0.813] N/A | N/A |5.000{11.100] N/A | N/A
() 1.375 Oversize 1.000 | 6.500 2.500 Oversize 2.250] 9.125
(5}
= For dimensions not shown, see page 10.
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SERIES ‘TA” DIMENSIONS: BASE MOUNTS

_i
>
XA + STROKE -
(=]
s
| —
T F <
ST gl S
S
(=L,
(¢”]
MST1 ‘
I AB DIA. HOLES (6)**
AH
@ @ B r AT o
,,,,,,,,,,,,,,,, ‘ 3 >
‘ ‘ ‘ ‘ > = e .
S/2{ ﬂAOHAL{ FH}-— FAL—» \ I 2
MATERIAL: STEEL S %
S SA + STROKE (BLACK OXIDE PLATED) @
‘MS1” ANGLE MOUNT DIMENSIONS
ROD ADD STROKE N
BORE DIAMETER AB AH AL AO AT FH S SA XA .
0.625 Standard 5.625 2
1.50 7000 Oversiz 0.438 1.188 1.000 0.375 0.188 0.375 1.250 6.000 c000 °=i
0.625 Standard 5.625 ¢
2.00 O e 0.438 1.438 1.000 0.375 0.188 0.375 1.750 6.000 00 =
0.625 Standard 5.750 o
2.50 000 Oversize 0.438 1.625 1.000 0.375 0.188 0.375 2.250 6.125 REE
1.000 Standard 6.875
3.25 N 0.563 1.938 1.250 0.500 0.125 0.625 2.750 7.375 EPE ;
400 |—000 Standard 0.563 2.250 1.250 0.500 0.125 0.625 3.500 7.375 6.875 -
1.375 Oversize 7.125
1.000 Standard 7.250 g g
5.00 S O 0.688 2.750 1.375 0.625 0.188 0.625 4.250 7.875 50 EE
1.375 Standard 8.000 F o
6.00 7750 Oversizo 0.813 3.250 1.375 0.625 0.188 0.750 5.250 8.500 5250 o
1.375 Standard " 8.563 (<%
8.00 N 0.813 4.250 1.813 0.688 0.250 0.625 7.125 8.750 NE

*3.50” diameter round retainer on 8.00” bore (MS1 BRACKET BOLTED DIRECTLY TO HEAD).
*%1.50” bore has four (4) AB diameter holes.

oA 0 YR
1\

’
‘ |
|

- MS2— —

1L a8ed
suondQ

b } ‘ SW—fe——SU~ R —

3
-l
US | XS —sf—————— SS + STROKE S
® P
[72]
NS
‘MS2’ SIDE LUG MOUNT DIMENSIONS ® %
ROD ADD STROKE 2]
BORE DIAMETER SB SH ST SU SW SZ TS us XS SS
0.625 Standard 1.375
1.50 1,000 Oversize 0.438 1.000 0.500 1.125 0.375 0.625 2.750 3.500 1750 2.875
0.625 Standard 1.375
2.00 1.000 Oversize 0.438 1.250 0.500 1.125 0.375 0.625 3.250 4.000 1750 2.875 - (sn
0.625 Standard 1.375 o =
m
2.50 1,000 Oversize 0.438 1.500 0.500 1.125 0.375 0.625 3.750 4.500 1750 3.000 ¢ g_
1.000 Standard 1.875 w ®
3.25 1375 Oversize 0.563 1.875 0.750 1.250 0.500 0.750 4.750 5.750 2125 3.250
1.000 Standard 1.875
4.00 1375 Oversize 0.563 2.250 0.750 1.250 0.500 0.750 5.500 6.500 2125 3.250
—(
500 [Q00standard | e S50 | 000 | 1.063 | 0688 | 0563 | 6.875 | 8250 |—2063 3.125 ®
1.375 Oversize 2.313 - %
1.375 Standard 2.313 D 35
UQ =me
6.00 1750 Oversize 0.813 3.250 1.000 1.313 0.688 0.813 7.875 9.250 5563 3.625 E 8
1.375 Standard 2.313 a =
=}
8.00 1750 Oversize 0.813 4.250 1.000 1.313 0.688 0.813 9.875 11.250 5563 3.750 E
For dimensions not shown, see page 10. )
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TA - How to Order

TA - Base
Dimensions

TA - Double Rod

-
=]
3
=
en
=
)
1
<
-

Mounts

Mounts

Switches Accessories Options
Page 171

Technical Data

Page 208

Page 223

Page 259

SERIES ‘TA” DIMENSIONS: BASE MOUNTS

MS4

(4) NT TAPR,

TN ] TK DEEP XT SN + STROKE ———
‘M54’ BOTTOM TAPPED MOUNT DIMENSIONS
ROD ADD STROKE

BORE DIAMETER E/2 NT TK N XT SN
1.50 ?igég gig‘jj;i 1.000 1/4-20 0.375 0.625 ;2?? 2.250
2.00 ?:gég gigfj;z 1.250 5/16-18 0.500 0.875 ;:232 2.250
2.50 ?zgég gigf:i‘;g 1.500 3/8-16 0.625 1.250 ;:2?2 2.375
3.25 1:2(7)(5) gigf:;cel 1.875 1/2-13 0.750 1.500 ;:2;2 2.625
4.00 11 :(3)(7’(5) gjgfj;; 2.250 1/2-13 0.750 2.063 ;222 2.625
5.00 1:232 gigfj;; 2.750 5/8-11 1.000 2.688 ;:222 2.875
6.00 1%8 gig‘jj;i 3.250 3/4-10 1.125 3.250 g:gg 3.125
8.00 1%8 gigfj;z 4.250 3/4-10 1.125 4.500 i:gg 3.250
10.00 12:(7)(5)8 gigf:i‘;g 5.313 1-8 1.500 5.500 g;ég 4125
12.00 ;:(5)88 gigf:;cel 6.375 1-8 1.500 7.250 ;égg 4.625

For dimensions not shown, see page 10.

COMBINATION MOUNTS

Cylinders can be ordered with a combination of mounts for added design flexibility.

How to Order:

Combination mount part numbers can be
constructed by adding a dash (-) in between
the desired mounts in the part number.

Example:

5.00” Bore ‘TA’ Series cylinder with 12.00”
Stroke, Head and Cap Cushions, Magnetic
Piston for Reed Switches and having a MS4
and MF1 Mount:

Part Number:
TA-MS4-MF1-5 x 12-HC-MPR

(FM-MF1-MF2-MT4D)

15




SERIES ‘TA” DIMENSIONS: DOUBLE ROD END

—
>
EE

Benefits :

=]

¢ Standard and Oversize Piston Rods available. o

¢ Full range of Standard Options. o

¢ Durable design. Full Rod Bearing at each end
of cylinder. 25

* Can be provided with Hollow Piston s =
Rods (gun-drilled through to your size 4
requirements).

* Can be used in adjustable -
extend stroke applications z
by adding a stop collar on STANDARD PORT AND CUSHION gz
one rod end or option ADJUSTMENT POSITIONS X3

¢ Ports - Positions 1 and 5 g

“MA” (refer to page 179).

¢ Cushion Adjustment - Positions 2 and 6
* Specify Non-Standard Positions When
Ordering

-
>
1
S
£5
cCc
EN=
«w 0
g
o

SERIES ‘TA” DIMENSIONS: DOUBLE ROD END BASE MOUNTS

XAD + STROKE

1L 98ed
suondQ

| -MS1D-— |-

T

/ DIA. HOLES (6)

T

o O]
‘ :17 AT
T

AL —
MATERIAL: STEEL

(BLACK OXIDE PLATED)

-

SAD + STROKE

| SHS J o i prl—

80¢ 93¢ed
SB!JOSSQDDV

‘MS1D’ ANGLE MOUNT DIMENSIONS
ROD ADD STROKE
BORE DIAMETER AB AH AL AO AT FH S SAD XAD
0.625 Standard 6.500
1.50 1.000 Oversize 0.438 1.188 1.000 0.375 0.188 0.375 1.250 6.875 6.875
0.625 Standard 6.500
2.00 1.000 Oversize 0.438 1.438 1.000 0.375 0.188 0.375 1.750 6.875 6.875 ;‘ g,
0.625 Standard 6.625 a9 =
2.50 1,000 Oversize 0.438 1.625 1.000 0.375 0.188 0.375 2.250 7.000 7 000 5 g_
1.000 Standard 8.000 w2
3.25 1375 Oversize 0.563 1.938 1.250 0.500 0.125 0.625 2.750 8.500 8.250
1.000 Standard 8.000
4.00 1375 Oversize 0.563 2.250 1.250 0.500 0.125 0.625 3.500 8.500 8.250
1.000 Standard 8.375 p
o)
5.00 1375 Oversize 0.688 2.750 1.375 0.625 0.188 0.625 4.250 9.000 8.625 . n:r
1.375 Standard 9.250 |
TS mme
6.00 1.750 Oversize 0.813 3.250 1.375 0.625 0.188 0.750 5.250 9.750 9.500 3 8
1.375 Standard N 9.063 e
o
8.00 1.750 Oversize 0.813 4.250 1.813 0.688 0.250 0.625 7.125 9.250 9313 S
*3.50 diameter round retainer on 8.00” bore (MS1 BRACKETS BOLTED DIRECTLY TO HEAD). S"

16



/ / gl
§ SERIES ‘TA” DIMENSIONS: DOUBLE ROD END >
= =
I
About Rod End Styles |
E PISTON ROD END STYLES =
= | style 1 Male Rod End is STANDARD 'S
2
£ | Other NFPA Styles canbe specifed STYLE1 &2  STYLE3 STYLE 4 STE5  [is
: see chary. KK1 & KK2 KK3 KK4 KK5 <
IS Need a rod end not listed? rSKT‘YLE Y MM ROD DIA. KK3 ’éSMTY'-fi) MM ROD DIA. MM ROD DIA. >
NO PROBLEM! Each Piston Rod is . ROD » e Q
made-to-order and does not delay K(SWLE 2) DA Y (STYLE 4) — (STYLE 5) -
- shipment. Coarse (UNC) threads, |  » ¥ .., @)
2 s Metric threads or just plain rod ends | 1] . =S
S are common. Thread lengths are also | Lo........... e I - )
. 5 | made-to-order (Specify: “A”=Length). L || m
< E le—— A —’I (¢} —» C |[— —A —~| C j+— —~| (o} m
5 | NEED SOMETHING NOT LISTED? L L L. L. P
Just send us a sketch. v |._ Sy |._ Sy |._ v |‘_ l'Zn
In most cases, quotes are turned <—A—-| S
around in one day! ™
o
§ STANDARD OPTIONAL
%“D"E MM ROD Style 1 - Male Style 2 - Male Style 3 - Female [ Style 4 - Male |Style 5 - Blank
.(% g BORE DIAMETER KK1 A KK2 A KK3 A KK4 A KK5 C \%
' = 1.50, 0.625 Standard | 7/16-20 | 0.750 1/2-20 0.750 | 7/16-20 | 0.750 | 5/8-18 | 0.750 | No Threads | 0.375 |0.250
IE 2.00, 2.50] 1.000 Oversize | 3/4-16 1.125 7/8-14 1.125 3/4-16 | 1.125 1-14 1.125 | No Threads | 0.500 [0.500

3.25, 1.000 Standard | 3/4-16 1.125 7/8-14 1.125 3/4-16 | 1.125 1-14 1.125 | No Threads | 0.500 | 0.250

4.00, 5.00| 1.375 Oversize 1-14 1.625 | 11/4-12| 1.625 1-14 1.625 |13/8-12] 1.625 | No Threads | 0.625 |0.375
6.00 & | 1.375 Standard 1-14 1.625 | 11/4-12 | 1.625 1-14 1.625 |13/8-12] 1.625 | No Threads | 0.625 |0.375
2 8.00 1.750 Oversize |1 1/4-12] 2.000 [ 11/2-12 | 2.000 | 11/4-12 | 2.000 |1 3/4-12] 2.000 [ No Threads | 0.750 | 0.500
4 1000 L1750 Standard [ 11/4-12| 2.000 [ 11/2-12 | 2.000 | 1 1/4-12 | 2.000 |1 3/4-12| 2.000 | No Threads | 0.750 |0.500
2..2 ’ 2.000 Oversize | 11/2-12 | 2.250 | 13/4-12 | 2.250 | 11/2-12 | 2.250 | 2-12 | 2.250 | No Threads | 0.875 | 0.375
S § 12.00 |L2:000 Standard | 11/2-12 | 2.250 | 13/4-12 | 2.250 | 11/2-12 | 2.250 | 2-12 | 2.250 | No Threads | 0.875 |0.375
== ) 2.500 Oversize | 17/8-12 | 3.000 |2 1/4-12 | 3.000 | 1 7/8-12 | 3.000 |2 1/2-12] 3.000 | No Threads | 1.000 [0.500
Qs
1
= DOUBLE ROD END DIMENSIONS: vxop’ (NnO MOUNT)
(2) EENPT «——Y——»«———P + STROKE a‘K
X B BUSHING DIA. MM ROD DIA.
[ KK THDS. L L
. T@ ) X
S -
= w | €0 0 MXOD P O
z l (NO MOUNT)
o & =
ai\»J»HG—-( ‘4—(3—>
R A\ \Y
E F LD + STROKE F
ZM + 2 X STROKE

8 - DOUBLE ROD END BASIC DIMENSIONS ‘MXOD’ STANDARD & OVERSIZE RODS
-
S S ROD
$ % |BORE[| DIAMETER A B C E EE F G K KK LD { MM P R RM \" Y M
<
O£ 0.625 Standard | 0.750 | 1.125 | 0.375 7/16 20 0.625 0.250 |1.875] 6.125
c ) 2.000|0.375 | 0.375 | 1.500 | 0.250 4125 2.375]1.430 | 2.00 5Q.
< 1-50 ™7500 Oversize | 1.125 | 1.500 | 0.500 3/4-16 1.000 Q 10,500 [2.250] 6.675
5 00 |2:625 Standard [0.750 | 1125 Jo37s ], A T ¥ T76-20], ) Toeas | 175 ex[0.250 [1.875] 6.125
: 1.000 Oversize | 1.125 | 1.500 | 0.500 | < : : : ' 3/4-16 | 1.000 |~ 1250 5Q. [ 0.500 [2.250( 6.875
5 50 |-0:625 Standard 0750 [1125 [0375 [ = F T T 771620 - Toweas T 75 HEx 0250 [1.675] 6250
: 1.000 Oversize | 1.125 | 1.500 | 0.500 |~ : : : : 3416 | 1,000 |~ 1991300 5Q. | 0500 [2.250] 7.000
* 1.000 Standard | 1.125 | 1.500 | 0.500 3/4-16 1.000 2.75 DIA. | 0.250 |2.375] 7.500
o . . 3.750 | 0.500 | 0.625 | 1.750 | 0.375 4.750 2.750 2.760
£ d 325 ™4375 Oversize | 1.625 | 2.000 | 0.625 1-14 1.375 3.75 5Q. | 0.375 |2.625] 8.000
S o 1.000 Standard | 1.125 | 1.500 | 0.500 3/4-16 1.000 2.75 DIA. | 0.250 |2.375] 7.500
S e ) 4.500|0.500 | 0.625 | 1.750 | 0.375 4.750 2.750] 3.320
2& 400 o Oversize | 1.625 | 2.000 | 0.625 114 1375 3.50 DIA. | 0.375 | 2.625] 8.000
5 00 | 1000 Standard [1.125 [1.500 [os00 [ T 1 "o T T U316 [ Trooof o T2.75 Diaf0.250 [2.375] 7.750
: 1.375 Oversize | 1.625 | 2.000 | 0.625 | ' : : : : 114 |~ 1375 | Y [350 DIA. [0.375 |2.625] 8.250
1.375 Standard | 1.625 | 2.000 | 0.625 B 1375 0.375 |2.750] 8.750
6.00 ancar 6.500 | 0.750 | 0.625 | 2.000 | 0.438 =14 5 500 3.250| 4.875 | 3.50 DIA.
s 1.750 Oversize | 2.000 | 2.375 | 0.750 11/4-12 1.750 0.500 |3.000| 9.250
& 1.375 Standard | 1.625 | 2.000 | 0.625 114 1.375 0.375 |2.750] 8.875
! 8.500 | 0.750 | 0.625 | 2.000 | 0.563 5.625 3.375| 6.438 | 3.50 DIA.
E 2 890 750 Oversize | 2.000 | 2.375 | 0.750 11/4-12 1.750 0.500 |3.000| 9.375
o N
5o [10.00[ 1750 stendard [2000 2375 [0750 [ oo Fy oo T062s ) o Ty ceg [ 1/a-12] ) Tazso, ot o)) [3.50 DA o500 [3.060] 10375
[} . versize . . . . - 5 . . . . .
c g 2.000 O 2.250 | 2.625 | 0.875 0.750 11/2-12 2.000 5.00 DIA.| 0.375 |3.188] 10.625
==
= 2.000 Standard | 2.250 | 2.625 | 0.875 11/2-12 2.000 0.375 |3.188| 11.125
: . 12.750 1.000 | 0.750 | 2.250 | 0.688 7.125 4.813]9.400 | 5.00 DIA.
2 12,0015 00 Oversize | 3.000 | 3.125 | 1.000 17/8-12 2.500 0.500 |3.438] 11.625

‘TA’ SERIES DOUBLE ROD END BASE DIMENSIONS FLIP-OUT (PAGE 17)



SERIES ‘TA” DIMENSIONS: DOUBLE ROD END

About Rod End Styles

PISTON ROD END STYLES

Style 1 Male Rod End is STANDARD
Other NFPA Styles can be specified STYLE1 &2  STYLE3 STYLE 4 STYLE 5
(see chart). KK1 & KK2 KK3 KK4 KK5
Need a rod end not listed? KK1 MM ROD DIA. KK3 (STYLE 3) MM ROD DIA. MM ROD DIA.

. . (STYLE 1) ~~~ MM v ~~
NO PROBLEM! Each Piston Rod is ROD

KK2 KK4 KK5

made-to-order and does not delay K(STYLE 2) DA T (STYLE 4) — (STYLE 5)
shipment. Coarse (UNC) threads, | ¥ ¥ 1| e
Metric threads or just plain rod ends i : 1] -
are common. Thread lengths are also | leeee..... = ] -

made-to-order (Specify: “A”=Length).

-

NEED SOMETHING NOT LISTED?
Just send us a sketch.

In most cases, quotes are turned
around in one day!

=

.. =0
Te e .

[—A

8]
>
&
y
g
&
S
<
wy
2
&
~
=)
o)
=
=
>
(0]
3

STANDARD OPTIONAL
MM ROD Style 1 - Male Style 2 - Male Style 3 - Female Style 4 - Male [Style 5 - Blank
BORE DIAMETER KK1 A KK2 A KK3 A KK4 A KK5 C \Y
1.50, 0.625 Standard | 7/16-20 | 0.750 1/2-20 0.750 7/16-20 | 0.750 | 5/8-18 ] 0.750 | No Threads | 0.375 [0.250
2.00, 2.50[ 1.000 Oversize 3/4-16 1.125 7/8-14 1.125 3/4-16 1.125 1-14 1.125 | No Threads | 0.500 [ 0.500
3.25, 1.000 Standard 3/4-16 1.125 7/8-14 1.125 3/4-16 1.125 1-14 1.125 | No Threads | 0.500 | 0.250
4.00, 5.00| 1.375 Oversize 1-14 1.625 | 11/4-12 | 1.625 1-14 1.625 [13/8-12] 1.625 | No Threads | 0.625 [0.375
6.00 & 1.375 Standard 1-14 1.625 | 11/4-12 | 1.625 1-14 1.625 [13/8-12] 1.625 | No Threads | 0.625 | 0.375
8.00 1.750 Oversize [ 11/4-12| 2.000 | 11/2-12  2.000 [ 11/4-12 | 2.000 [13/4-12] 2.000 | No Threads | 0.750 | 0.500
10.00 1.750 Standard | 1 1/4-12] 2.000 | 1 1/2-12] 2.000 | 11/4-12 | 2.000 |1 3/4-12| 2.000 [ No Threads | 0.750 | 0.500
) 2.000 Oversize | 11/2-12 | 2.250 | 13/4-12 | 2.250 | 11/2-12 | 2.250 2-12 2.250 | No Threads | 0.875 |0.375
12.00 2.000 Standard | 11/2-12 | 2.250 | 13/4-12 [ 2.250 [ 11/2-12 | 2.250 2-12 2.250 | No Threads | 0.875 |0.375
i 2.500 Oversize [ 17/8-12 { 3.000 [ 2 1/4-12 | 3.000 | 17/8-12 | 3.000 [2 1/2-12] 3.000 | No Threads [ 1.000 [0.500
DOUBLE ROD END DIMENSIONS: ‘mxop’ (No MOUNT)
@ EENPT P + STROKE WK
B BUSHING DIA. MM ROD DIA.
@ [N @ KK THDS. [
L \ MXOD )
L (NO MOUNT)
‘<—e—>
\
E F LD + STROKE F
ZM + 2 X STROKE
DOUBLE ROD END BASIC DIMENSIONS ‘MXOD’ STANDARD & OVERSIZE RODS
ROD
BORE| DIAMETER A B C E EE F G K KK LD | MM P R RM \" Y M
0.625 Standard [ 0.750 | 1.125 ] 0.375 7/16-20 0.625 0.250|1.875| 6.125
1.50 1.000 Oversize | 1.125 | 1.500 | 0.500 2.00010.37510.375 1 1.500 | 0.250 3/4-16 4125 1.000 2.375]14301 2.005Q. 0.500 |2.250( 6.875
26 0.625 Standard | 0.750 | 1.125 | 0.375 55001 0.375 10375 [ 1500 | 0313 7/16 -20 415 0.625 5375|1844 1.75 HEX [ 0.250 |1.875] 6.125
. 1.000 Oversize | 1.125 | 1.500 | 0.500 | ~ ) ) ) ’ 3/4-16 | 1.000 |~ ’ 2.50 SQ. | 0.500 [2.250] 6.875
0.625 Standard | 0.750 | 1.125 | 0.375 7/16-20 0.625 1.75 HEX'] 0.250 [1.875] 6.250
2.50 1.000 Oversize | 1.125 | 1.500 | 0.500 3.00010.375 1 0.37511.500 | 0.313 3/4-16 4250 1.000 2:5002.188 3.00 SQ. | 0.500 |2.250{ 7.000
325 1.000 Standard | 1.125 [ 1.500 | 0.500 37501 0.500 | 0.625 | 1.750 | 0.375 3/4-16 4.750 1.000 2.750| 2.760 2.75 DIA. | 0.250 |2.375| 7.500
) 1.375 Oversize | 1.625 | 2.000 | 0.625 | ) ) i i 1-14 i 1.375 | ) 3.755Q. | 0.375]2.625| 8.000
4.00 1.000 Stande}rd 1.125 | 1.500 | 0.500 2500 | 0.500 | 0.625 | 1.750 | 0.375 3/4-16 4.750 1.000 275013320 2.75 DIA. [ 0.250 |2.375]| 7.500
1.375 Oversize | 1.625 | 2.000 | 0.625 1-14 1.375 3.50 DIA. [ 0.375 |2.625| 8.000
1.000 Standard | 1.125 | 1.500 | 0.500 3/4-16 1.000 2.75 DIA.10.250 |2.375| 7.750
ST 1.375 Oversize | 1.625 | 2.000 | 0.625 5:50010.5001 0.625 | 1.750 | 0.438 1-14 5:000 1.375 3.0001 4.100 3.50 DIA. | 0.375 |2.625]| 8.250
1.375 Standard | 1.625 | 2.000 | 0.625 1-14 1.375 0.37512.750| 8.750
6.00 1.750 Oversize | 2.000 | 2.375 | 0.750 6-50010.750 1 0.625 | 2.000 | 0.438 11/4-12 5-500 1.750 3.25014.8753.50 DIA. 0.500 |3.000( 9.250
1.375 Standard | 1.625 | 2.000 | 0.625 1-14 1.375 0.37512.750| 8.875
200 1.750 Oversize | 2.000 | 2.375 | 0.750 8.50010.750 1 0.625 | 2.000 | 0.563 11/4-12 5-625 1.750 3.3751 6438 3.50 DIA. 0.500 |3.000| 9.375
10.00 1.750 Standérd 2.000 | 2.375 | 0.750 10.625! 1.000 0.625 2250 0.688 11/4-12 6.625 1.750 4313 7.922 3.50 DIA. | 0.500 [3.060]10.375
2.000 Oversize | 2.250 [ 2.625 ] 0.875 0.750 11/2-12 2.000 5.00 DIA. [ 0.375]3.188] 10.625
2.000 Standard | 2.250 | 2.625 | 0.875 11/2-12 2.000 0.37513.188|11.125
12.00 2500 Oversize |3.000 1 3.125 | 1.000 12.750] 1.000 | 0.750 | 2.250 | 0.688 17/812 7.125 5500 4.81319.400 | 5.00 DIA. 0500 13.438] 11.625

‘TA’ SERIES DOUBLE ROD END BASE DIMENSIONS FLIP-OUT (PAGE 17)



SERIES ‘TA” DIMENSIONS: DOUBLE ROD END BASE MOUNTS

S
(<]
-
o)
° e e
= ik ik
2
o
= SB DIA. (4)
: — = ——|-MS2D- — [/ O]
: | Kel@re | bl
‘ SH
s [T & 1 il
2 1 i | 1 i 1 1 1 1
% K= I ‘ TS g ‘ SW —»‘4—-47 su% F Su a.—.‘ﬁsw
@ 2 XS —— SSD + STROKE
T \ us \
< E
a DOUBLE ROD END ‘MS2D’ SIDE LUG MOUNT DIMENSIONS
ROD ADD STROKE
BORE DIAMETER SB SH ST suU SW TS us XS SSD
=] 0.625 Standard 1.375
S 1.50 1000 Oversize 0.438 1.000 0.500 1.125 0.375 2.750 3.500 0 3.375
TR 0.625 Standard 1.375
=n =
°=°g 2.00 o 0.438 1.250 0.500 1.125 0.375 3.250 4.000 s 3.375
72} 0.625 Standard 1.375
<': > 2.50 1000 Oversize 0.438 1.500 0.500 1.125 0.375 3.750 4.500 5 3.500
1.000 Standard 1.875
'—
3.25 e 0.563 1.875 0.750 1.250 0.500 4.750 5.750 ORI 3.750
4.00 1.000 Standard 0.563 2.250 0.750 1.250 0.500 5.500 6.500 1.875 3.750
= 1.375 Oversize 2.125
& 5.00 LOT0 fpcl e 0.813 2.750 1.000 1.063 0.688 6.875 8.250 2008 3.625
@ G 1.375 Oversize 2.313
= = 1.375 Standard 2.313
= c
53 6.00 1 750 Oversize 0.813 3.250 1.000 1313 0.688 7.875 9.250 X 4.125
as 1.375 Standard 2.313
; 8.00 NG 0.813 4.250 1.000 1.563 0.688 9.875 11.250 e 4.250
TE For dimensions not shown, see page 17.
@
~
s, Trel@ye “hH—-MS4D- | [y dr
2 & N4 (]
o= E/2
(4) NT TAP
TK DEEP ‘ XT SN + STROKE
» DOUBLE ROD END ‘MS4D’ BOTTOM TAPPED MOUNT DIMENSIONS
2w ROD ADD STROKE
=)
Q& BORE DIAMETER E/2 NT TK N XT SN
)
@ % 0.625 Standard ) 1.938
s 1.50 7000 Oversize 1.000 1/4-20 0.375 0.625 3313 2.250
< 0.625 Standard 1.938
2.00 T O 1.250 5/16-18 0.500 0.875 PETE 2.250
0.625 Standard 1.938
2.50 000 Oversize 1.500 3/8-16 0.625 1.250 313 2.375
1.000 Standard 2.438
g 3.25 TG 1.875 1/2-13 0.750 1.500 oNen 2.625
S« 1.000 Standard 2.438
= ] . .
§ :r 4.00 T 37% Oversize 2.250 1/2-13 0.750 2.063 o8 2.625
N >~ 1.000 Standard 2.438
5.00 e G 2.750 5/8-11 1.000 2.688 YR 2.875
1.375 Standard 2.813
6.00 Y T 3.250 3/4-10 1.125 3.250 063 3.125
<
o5 1.375 Standard 2.813
S R 8.00 e O 4.250 3/4-10 1.125 4.500 T 3.250
—_ 1.750 Standard 3.125
c N -
P 10.00 3000 Oversiz 5.313 1-8 1.500 5.500 3550 4125
= 2.000 Standard 3.250
= & -
5 12.00 Ol 6.375 1-8 1.500 7.250 TG 4.625
= For dimensions not shown, see page 17.
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SERIES ‘TA” DIMENSIONS:

DOUBLE ROD END TIE ROD & FIANGE MOUNTS

—i
DD DD ?
7 I
=]
s
MX1D I g
@]
=
o
(¢”)
PBB{ FFH F*BBAJ k— R — -
DD
Ty g -]
":D f
0 7 ™
MX3D Or z2
5 @
w
PR — oo |
TIE ROD EXTENDED ‘MX1D’ & ‘MX3D” MOUNT DIMENSIONS TIE ROD EXTENDED ‘MX1D’ & ‘MX3D’ MOUNT DIMENSIONS ;
ROD ROD z !
BORE DIAMETER AA BB DD FH R BORE DIAMETER AA BB DD FH R 3 v
=)
[=
150 (oozsStandard 1) 000\ g0 | 17408 [0.375| 1438 | | 5.00 000 Standard o0 | 13 | 1220 | 0625 | 4100 | S
1.000 Oversize 1.375 Oversize oo
0.625 Standard 1.375 Standard =
2.00 7000 Oversize 2.600 | 1.125 | 5/16-24 |0.375| 1.844 6.00 1750 Oversize 6.900 | 1.813 1/2-20 | 0.750 | 4.880 8_
0.625 Standard 1.375 Standard - N
2.50 1000 Oversize 3.100 | 1.125 | 5/16-24 |0.375| 2.188 8.00 1750 Oversize 9.100 2.313| 5/8-18 0.625 | 6.440
1.000 Standard 1.750 Oversize - *0.625 —
3.25 1375 Oversize 3.900 | 1.375 | 3/8-24 ]0.625| 2.760 10.00 2,000 Oversize 11.200 |**2.688| 3/4-16 %0750 7.920 .>
1.000 Standard 2.000 Standard x "

4.00 1375 Oversize 4.700 | 1.375 3/8-24 [0.625] 3.320 12.00 2,500 Oversize 13.300 2.688| 3/4-16 0.750 | 9.400 § g
*Full square bushing retainer on 1.50” - 6.00” bores, round retainers on 8.00” - 12.00” bores. g g—
**“BB” dimension from head on 8.00”, 10.00” & 12.00” bores. o

MATERIAL: STEEL ~
[FB HOLES (4) / (BLAGK OXIDE PLATED) 8_
1 R 0 MF1D ) O
1 il 59
{%d @%} = ® =
il T i -5
(PR w l—FH ]
UF
© 1.50” - 6.00” BORES
FB HOLES (4)
3
2 8
E ME3D O % g
e
o =.
(97
w
v
8.00” - 12.00” BORES ONLY
‘MF1D’ FLANGE & ‘ME3D’ CAP MOUNT DIMENSIONS ‘MF1D’ FLANGE & ‘ME3D’ CAP MOUNT DIMENSIONS - g’
ROD ROD % =
BORE| DIAMETER E FB |FH| R |RM|TE| TF | UF | W BORE| DIAMETER E FB|FH | R [RM| TE | TF | UF | W N g_
N

1.50 feo2sStandard |, 0016 313 0.37501.438 | — | — |2.750[3.375[ 2022 | 5 00 000 Standard {0 5010 s63l0.625]4100] — | — [6.625]7.625 22N = &

1.000 Oversize 1.000 1.375 Oversize 1.000

0.625 Standard 0.625 1.375 Standard 0.875

2.00 1000 Oversize 2.50010.375]0.375|1.844| — | — |3.375(4.125 1,000 6.00 1 750 Oversize 6.500(0.563(0.750|4.875| — — |7.62518.625 1125
0.625 Standard 0.625 1.375 Standard 1.625 —]
2.50 7000 Oversize 3.00010.375]10.375{2.188| — | — |3.875(4.625 1000 8.00 1750 Oversizo 8.50010.688[ N/A | N/A |3.500[ 7.570 [ N/A [ N/A 1875 2
1.000 Standard 0.750 1.750 Standard 3.500 1.875| & :T
3.25 1375 Oversize 3.75010.43810.625|2.760| — | — |4.688|5.500 1,000 10.00 2,000 Oversize 10.625(0.813] N/A | N/A = 000 9.400 [ N/A | N/A 2,000 crr% é
1.000 Standard 0.750 2.000 Standard 2.000| &5 =
4.00 1375 Oversize 4.500(0.438(0.625{3.320| — | — [5.438]6.250 1000 12.00 3500 Oversize 12.75010.813] N/A [ N/A 5 [11.100] N/A | N/A 2250 © E
For dimensions not shown, see page 17. )
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SERIES ‘TA” DIMENSIONS: DOUBLE ROD END PIVOT MOUNTS

£

)

T HARD CHROME PLATED O.D.

@) WEAR SURFACE ON STEEL TRUNNIONS

=]

e - . | ;

T TD DIA.

EE -.001

< ) %ﬁ\\ ) l

= \= &% e

fan) fan)
" \Z \\Z

v S

Z -g e TL J‘ E (SQ) } L -
Q@ e XG —

' ut . .
'<_t i= Note: MT1D Trunnions are bolt on, non-removable design.

a DOUBLE ROD END ‘MT1D’” HEAD TRUNNION MOUNT DIMENSIONS
ROD
BORE DIAMETER E D TL uT XG

= 0.625 Standard 1.750
§ 1.50 N/A® 2.000 1.000 1.000 4.000 NA
P 0.625 Standard 1.750
ED g 2.00 1000 Oversize 2.500 1.000 1.000 4.500 2125
= O 0.625 Standard 1.750
wn

L2 250 177000 Oversize 3.000 1.000 1.000 >-000 2.125
< 1.000 Standard 2.250
= 3.25 1375 Oversize 3.750 1.000 1.000 5.750 2500

1.000 Standard 2.250
» 4.00 1375 Oversize 4.500 1.000 1.000 6.500 2500
b=) 1.000 Standard 2.250
I~ 5.00 1375 Oversize 5.500 1.000 1.000 7.500 2500
)
- 1.375 Standard 2.625
.§ 6.00 1 750 Oversize 6.500 1.375 1.375 9.250 2875
1.375 Standard 2.625

D. 8.00 ST Y 8.500 1.375 1.375 11.250 ST
Is *No oversize rod available on 1.50” bore MT1D.

For dimensions not shown, see page 17.

MATERIAL: STEEL

}4* BD —-{/ (BLACK OXIDE PLATED)

TD DIA. | |

000 LT N SRS L

& A + i } ¥ A= = +
\V --001 —[ P N O S

et =e-M1ap-D O

s EEE I R
|

fan)
%)
%)

[}

S~
o~
- v
s ¥
QO

|
©

A
N

[
IR B B S

o)
%)

N
2

kTLgr{ TM;-Ne TL—| Y

(Customer to Specify)

Example: TA-MT4 4 X 12
Xl =6"

Accessories
Page 208

Note: MT4D Trunnions and Intermediate Section are one-piece steel construction.
DOUBLE ROD END ‘MT4D’ INTERMEDIATE TRUNNION MOUNT DIMENSIONS

5.00 2.000 6.000 1.000 1.000 6.250 8.250

MT4D 2 6

6.00 2.000 7.000 1.375 1.375 7.625 10.375

BORE BD EB ™D L ™ UM XI

150 | 1.250 | 2500 | 1.000 | 1.000 | 2500 | 4.500 -

L e e

£ 8 200 | 1500 | 3.000 | 1.000 | 1.000 | 3.000 | 5.000 @)

- U (W]
= oo

o

o< 2550 | 1500 | 3.500 | 1.000 | 1.000 | 3.500 | 5.500 7

‘MT1D’, ‘MT4D’

STANDARD CUSHION LOCATIONS 325 | 2.000 | 4250 | 1.000 | 1.000 | 4500 | 6.500 9

HEAD CAP iy

MOUNT | CUSHION | CUSHION 400 | 2000 | 5000 | 1.000 | 1.000 | 5250 | 7.250 05

MT1D 3 6 %

'_

w

D)

@)

Note: Ports or cushions cannot be on same
side as MT1D Trunnions. 8.00 2.500 9.500 1.375 1.375 9.750 12.500

Technical Data
Page 259
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TD - Base Dimensions & Mounts refer to TA section

Options
Page 171

Switches Accessories
Page 208

Page 223

Technical Data
Page 259

SERIES ‘TD’ TOUGH-DUTY

Floating Rod Bushing

SELF ALIGNMENT FEATURE
Rod Bushing is designed to float .002”
to improve bearing surface alignment.

\ /

ol Al

1

1

1

L T
CUSTOMER CYLINDER CYLINDER
EQUIPMENT ROD BUSHING PISTON

* Reduces cylinder drag and erratic operation
* Reduces cylinder wear

* Provides a minimum of 25% longer life than
fixed rod bushing designs

TOUGH-DUTY DESIGN - Same construction as ‘TA’ Series with
these performance features STANDARD:

* Impact Dampening Piston Seals — “BP” Seals are designed to reduce machine vibration and noise. Higher piston
velocities can be achieved due to the rapid deceleration feature, increasing productivity. Bumper Seals are rated for
tough-duty, yet offer quieter operation than standard cylinder designs (refer to page 173 in options section; “BP” Seals for
performance considerations).

* Fixed Cushions — Head and Cap Cushions are standard. The fixed design utilizes an internal orifice for a predetermined
flow rate, eliminating the need for adjustments. The fixed cushion design provides tamper-free operation and guarantees
a cushion function at each end of full stroke.

* PTFE Piston Wear Band — 90% Virgin PTFE with performance additives to increase Compressive Modulus to 65,000 PSI.
Wear Band material is designed to provide low-friction, long life operation even in the most demanding applications.

Performance options (Refer to pages 172-186 for details):

* H or C - Adjustable Cushions allow the cylinder to be * EN - Electroless Nickel Plated and Stainless Steel Fasteners
adjusted to each application, providing the optimum cushion provide corrosion resistance.

erformance and harmonious motion.
P * BSP or SAE Ports - Special ports are available and do not

* Extended Cushion Lengths - Longer cushions increase the increase delivery time.
capacity of air cushions, eliminating costly hydraulic shock
absorbers in some cases. Choose from three different
cushion lengths for maximum performance.

* Any English or Metric Piston Rod Thread - Non-standard
rod threads are available and do not increase delivery time.

* STEEL TUBE - Hydraulic grade chrome plated I.D. and honed
steel tubing, black epoxy paint finish O.D.

* MPR - Magnetic Piston (for position sensing switches).

SELF-LUBRICATING CYLINDER DESIGN

PTFE coated cast iron bushing, PTFE Wear Band, Hard-Chrome Plated Piston Rod, Hard-Coated
Aluminum Tube and PTFE based grease provide permanent lubrication and long cylinder life.

0] 2N FINL@R Carboxilated Nitrile: -20°F to 200°F (-25°C to 90°C)
TEMPERATURE Fluorocarbon: 0°F to 400°F (-20°C to 200°C)

OPERATING

PRESSURE 250 PSI'AIR (17 BAR)
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HOW TO ORDER: SERIES ‘TD’ (TOUGH-DUTY)

MF1

___-250 x 10

MPR

Example: A 2.50” Bore by 10” Stroke NFPA
cylinder, Front Flange Mount,
(NON-ADJUSTABLE Head & Cap
Cushions), and Magnetic Piston
for Switches.

Part Number: TD-MF1-2.50 x 10-MPR

STANDARD PORT AND CUSHION
ADJUSTMENT POSITIONS

* Ports - Positions 1 and 5

* Fixed Cushions - No Adjustment Needle

Required

* Cushion Adjustment - Positions 2 and 6

* Specify Non-Standard Positions When
Ordering

page 181 for dimensions.

NFPA MOUNTS

(Refer to pages 10-14 for mounting dimensions)

T A A
]
SERIES | BORE STROKE CUSHIONS [ OPTIONS
[ o] 250 PSI AIR | 1.50]2.00 0" to 120" NON-ADJUSTABLE (FIXED) HEAD & CAP ‘ ‘ ADDS LENGTH TO CYLINDER - SEE “OPTION LENGTH ADDER” CHART BELOW.
2.50(3.25 Made to CUSHIONS ARE STANDARD (LEAVE BLANK) A = | EXTENDED PISTON ROD THREAD (Example: A = 27)
NFPA MOUNTS 4.00]5.00 Order OPTIONAL ADJUSTABLE CUSHIONS AS__| ADJUSTABLE STROKE - RETRACT (SPECIFY LENGTH, Example: AS = 47)
MF1 | FRONT FLANGE (1.50’- 6.00” Bore) 6.00]8.00 ADJUSTABLE HEAD CUSHION BSP_| BSP PORTS (SPECIFY SIZE, Example: BSP = .25”)
MF2 | REAR FLANGE (1.50"- 6.00” Bore) H POSITION 2 IS STANDARD _ | exTenpep pisToN ROD
ME3 | FRONT MOUNTING HOLES (8.00” Bore) STROKE SPECIFY FOR POSITIONS: 1, 3 & 4 (Example: IF C = 0.50", THEN 1” ROD EXTENSION IS C = 1.50)
ME4 | REAR MOUNTING HOLES (8.00” Bore) 2 = ADJUSTABLE LONG HEAD CLSHION EN__| ELECTROLESS NICKEL PLATED (Refer to page 176 for
MP1 | REAR PIVOT CLEVIS (1.50- 8.00” Bore) O o 120 WH | Posmon2 s STanpARD KK2_| LARGE MALE ROD THREAD
MP2 | REAR PIVOT CLEVIS (1.50"- 6.00” Bore) Order SPECIFY FOR POSITIONS: 1, 3 & 4 KK3 | FEMALE ROD THREAD
MP4 | REAR PIVOT EYE (1.50"- 4.00” Bore) ADJUSTABLE EXTRA LONG KK3S | STUDDED PISTON ROD (KK3 with Stud, Loctite in place)
MS1 [ FRONT & REAR END ANGLE (1.50’- 8.00” Bore) HEAD CUSHION KK4 | FULL DIAMETER MALE ROD THREAD
MS2 | SIDE LUG (1.50’- 8.00” Bore) ELH|  pOSITION 2 IS STANDARD X KK5_| BLANK ROD END (NO THREADS, “A” = 0”)
MS4 | BOTTOM TAPPED HOLES (1.50"- 8.00” Bore) SPECIFY FOR POSITIONS: 1,3 & 4 MA | MICRO-ADJUST (6” MAX. STROKE) Available on Double Rod End Models
MT1 | FRONT TRUNNION (1.50"- 8.00" Bore) ADJUSTABLE CAP CUSHION MAB_| MICRO-ADJUST WITH SOUND DAMPENING BUMPER (6" MAX. STROKE)
MT2 | REAR TRUNNION (1.50’- 8.00” Bore) c POSITION 6 IS STANDARD MPR | MAGNETIC PISTON FOR REED OR SOLID STATE SWITCHES -
MT4 | INTERMEDIATE TRUNNION (1.50°- 8.00” Bore) SPECIFY FOR POSITIONS: 5, 7 & 8 TRD MODELS: R10, R10P, RAC, RHT & MSS_(Refer to pages 223-230 for selection)
MXO0 | NO MOUNT (1.50"- 8.00” Bore) STYLE ADJUSTABLE LONG CAP GUSHION MS_| METALLIC ROD SCRAPER (BRASS CONSTRUCTION)
EXTENDED TIE RODS - HEAD & CAP (1.50"- 8.00” SINGLE ROD Lc POSITION 6 IS STANDARD OP__| OPTIONAL PORT LOCATION (Example: Ports @ 3 & 7) _
MX1 | Bore) (LEAVE BLANK) SPECIFY FOR POSITIONS: 5, 7 & 8 0S_| OVERSIZE ROD DIAMETER (SPECIFY SIZE, Example: 0S = 1.375")
Mx2 | EXTENDED TIE RODS (CAP) (1.50”- 8.00” Bore) _ ADJUSTABLE EXTRA LONG SAE | SAE PORTS (SPECIFY SIZE, Example: SAE #10)
MX3 | EXTENDED TIE RODS (HEAD) (1.50"- 8.00" Bore) D = DOUBLE ROD END CAP CUSHION SSA_| STAINLESS STEEL PISTON ROD, TIE RODS & NUTS. AND FASTENERS
ELC[  pOSITION 6 IS STANDARD X SSF_| STAINLESS STEEL FASTENERS
b b SPECIFY FOR POSITIONS: 5, 7 & 8 SSN_| STAINLESS STEEL TIE ROD NUTS
About our Part Number System Notes: 1) Ordering oxample for SSR_| STAINLESS STEEL PISTON ROD
adjustable cushions in non- SST_| STAINLESS STEEL TIE RODS
. Simple easy to understand standard locations: H3C7 STOP TUBE - SPECIFY STOP TUBE LENGTH (in inches)
! 2) Refer to page 171 for X ST SPECIFY STROKE AS ES (effective stroke)
* No excessive codes! assistance in cushion length (Example: TD MS4 2 X 24ES-ST=4)
selection. TMS_| STEEL CYLINDER TUBE, BLACK EPOXY PAINT FINISH
* Eliminates mistakes when ordering 3) Cushions can be ordered on VS__| FLUOROCARBON SEALS
same side as ports. Refer to XX__| SPECIAL VARIATION (SPECIFY)

*STEEL TUBES do not work with MPR magnetic pistons. Refer to
pages 231-234 for Balluff end of stroke sensors.

OPTION LENGTH ADDER

(ADD TO CATALOG BASIC OVERALL LENGTH DIMENSIONS)

ST* (STOP TUBE)
BORE ELC ELH ST=2
1.50 1.000 1.000 2
2.00 1.000 1.000 2
2.50 1.000 1.000 2
3.25 1.250 1.250 2
4.00 1.250 1.250 2
5.00 1.250 1.250 2
6.00 1.500 1.500 2
8.00 1,500 1,500 2

*Note: The desired Stop Tube length adds directly to the overall
cylinder length.

Bores

Bores

Bores Bores

Bores

1.50” - 8.00”
Bores

1.50”
Bores

- 8.00”

1.50” - 8.00”
Bores

1.50” - 8.00”
Bores

1.50” - 8.00”
Bores

1.50” - 8.00"
Bores

23
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SERIES ‘FM’: FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION)

o .
o Benefits
3 * Same construction as ‘TA” series with the added
5 benefit of sleeve nut construction.
= * Four tapped holes in Head and Cap-Standard.
Optional four (4) additional tapped holes in base
» (MS4 Mount).
U C
3£ * No exposed tie rods or nuts at head and cap
. g provides a clean design.
=2 | || * Interchanges with many older style NFPA

manufacturers’ cylinders out in the field.

¢ Can easily add a multiple of NFPA Mounts by
simply bolting in place (refer to page 37 for
mount selection).

¢ Available in Single & Double Rod End models.

=
=3
=]
b
>
™

Dimensions

=<
1%
S | Performance options:
°
2 * LF - Low Friction Seals reduce breakaway and running * MA - Micro-Adjust provides a precision adjustment on the
< friction. Effective at all operating pressures. cylinder extend stroke, providing quick and accurate cylinder
E * Extended Cushion Lengths - Longer cushions increase the positioning, reducing set-up time.
: capacity of air cushions, eliminating costly hydraulic shock * AS - Adjustable Retract Stroke allows for accurate adjustment
s ; ) , )
o absorbers in some cases. Choose from three different cushion on the cylinder return stroke.
lengths f i i .
engths for maximum performance * BSP or SAE Ports - Special ports are available and do not
* MPR - Magnetic Piston (for position sensing switches). increase delivery time.
L = * EN - Electroless Nickel Plated and Stainless Steel Fasteners * NR - Non_Rotating option incorporates two (2) internal guide
A= provide corrosion resistance. rods preventing rod rotation (NFPA dimensions).
on
8-55 * SSA - Stainless Steel Piston Rod, Tie Rods, Sleeve Nuts and
Fasteners provide corrosion resistance in outdoor applications
and wet environments.
k) " SELF-LUBRICATING CYLINDER DESIGN
5
2% | PTFE coated cast iron bushing, PTFE Wear Band, Hard-Chrome Plated Piston Rod, Hard-Coated
o0 . . . . . .
©& | Aluminum Tube and PTFE based grease provide permanent lubrication and long cylinder life.
<

STANDARD PORT SIZES (ONE SIZF LESS THAN ‘TA” SERIES)

(Optional Port Sizes Available - Refer to page 27 for ordering instructions)

Switches
Page 223

BORE 1.50 2.00 2.50 3.25 4.00 5.00 6.00

PORT SIZE 0.250 NPT 0.250 NPT 0.250 NPT 0.375 NPT 0.375 NPT 0.375 NPT 0.500 NPT

102N F @ Carboxilated Nitrile: -20°F to 200°F (-25°C to 90°C)
TEMPERATURE Fluorocarbon: 0°F to 400°F (-20°C to 200°C)

OPERATING

PRESSURE 250 PSI AIR (17 BAR)

Technical Data
Page 259
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HOW TO ORDER: SERIES ‘FM’ (FLUSH MOUNT)

FM - M$4

__ -250 x 10 - HC - MPR

T 1 T T +
|
[ SERIES | BORE STROKE CUSHIONS OPTIONS |
[Fm] 250 PSI AIR | 1.50[2.00 ” i HEAD CUSHION fF s ADDS LENGTH TO CYLINDER - SEE “OPTION LENGTH ADDER” CHART BELOW
2.503.25 OM:L;Ztg H POSITION 2 IS STANDARD A - | EXTENDED PISTON ROD THREAD (Example: A = 2°)
NFPA MOUNTS 4.00[5.00 Order SPECIFY FOR POSITIONS: 1,3 & 4 AS | ADJUSTABLE STROKE - RETRACT (SPECIFY LENGTH, Example: AS = 4)
MF1 | FRONT FLANGE (1.50’- 6.00” Bore) 6.008.00 LONG HEAD CUSHION A/O | AIR/OIL PISTON
MF2 | REAR FLANGE (1.50”- 6.00” Bore) LH POSITION 2 IS STANDARD X| B |.25” URETHANE BUMPER BOTH ENDS
MP1 | REAR PIVOT CLEVIS (1.50™- 6.00" Bore) SPECIFY FOR POSITIONS: 1,3 & 4 % | Bc_| 25" URETHANE BUMPER CAP ONLY
MP2 | REAR PIVOT GLEVIS (1.50"- 6.00” Bore) EXTRA LONG HEAD CUSHION ¥ | BH | 25" URETHANE BUMPER HEAD ONLY
MP4 | REAR PIVOT EYE (1.50"- 4.00" Bore) B e e T ARD | BP__| BUMPER PISTON SEALS (1.50" - 6.00" Bore)
MS1 | FRONT & REAR END ANGLE (1.50"- 8.00" Bore) . BSP_| BSP PORTS (SPECIFY SIZE, Example: BSP = .25")
MS2 | SIDE LUG (1.50"- 8.00” Bore) CAP CUSHION [ EXTENDED PISTON ROD
MS4 | BOTTOM TAPPED HOLES (1.50°- 8.00" Bore) c SPEE?F?{F%JI;\‘ FEO';TSIBANNSP/;R? e ~ | (Example: IF C = 0.50”, THEN 1” ROD EXTENSION IS C = 1.50”)
MT1 | FRONT TRUNNION (1.50"- 8.00" Bore) i || EN | ELECTROLESS NICKEL PLATED (Refer to page 176 for specifications)
MT2 | REAR TRUNNION (1.50"- 8.00” Bore) LONG CAP CUSHION KK2 | LARGE MALE ROD THREAD
MXO | NO MOUNT (1.50"- 8.00” Bore) STYLE LC | POSITION 615 STANDARD ks | FEMALE FOD THREAD
BASE| | ON-NFPA (1.50"- 4.00" Bore) SINGLE ROD (LEAVE BLANK) SPECIFY FOR POSITIONS: 5,7 & 8 KK3S | STUDDED PISTON ROD (KK3 with Stud, Loctite in place)
BAR D = DOUBLE ROD END EXTRA LONG CAP CUSHION KK4 | FULL DIAMETER MALE ROD THREAD
ELC SPEE?F%T[())F!(\‘ IE()Igl'?I.([J?\l’\IS[']ASRg sl KK5_| BLANK ROD END (NO THREADS “A” = 0")
— LF LOW FRICTION SEALS (Refer to page 183 for specifications)
FIXED CUSHIONS MA | MICRO-ADJUST (6" MAX. STROKE) Available on Double Rod End Models
FIXED HEAD CUSHION || MAB | MICRO-ADJUST WITH SOUND DAMPENING BUMPER (6" MAX. STROKE)
FCH (NON-ADJUSTABLE, NO MPR | MAGNETIC PISTON FOR REED OR SOLID STATE SWITCHES -
ADJUSTMENT NEEDLE) TRD MODELS: R10, R10P, RAC, RHT & MSS_(Refer to pages 223-230 for selection)
FIXED CAP CUSHION MS | METALLIC ROD SCRAPER (BRASS CONSTRUCTION)
FCC (NON-ADJUSTABLE, NO NR__| NON-ROTATING (Refer to page 180 for specifications)
ADJUSTMENT NEEDLE) OP__| OPTIONAL PORT LOCATION OR SIZE (Example: Ports @ 3 & 7)
About our Part Number System FIXED HEAD AND CAP CUSHION 0S| OVERSIZE ROD DIAMETER (SPECIFY SIZE, Example: 0S = 1.375")
FC QID%TJ?P’;EEI%BELE%LNEO SAE_| SAE PORTS (SPECIFY SIZE, Example: SAE #10)
« Simple. easy to understand ) % | sE | SPRING EXTEND (1.507, 2.00”, 2.50” bore)
ple, Y Note: “L” AND “EL” CUSHION OPTIONS X | SR | SPRING RETURN (1.50", 2.00”, 2.50" bore)
» No excessive codes! S TONGDERED AS FIXED SSA_| STAINLESS STEEL PISTON ROD, TIE RODS & SLEEVE NUTS, AND FASTENERS
: SSF_| STAINLESS STEEL FASTENERS
* Eliminates mistakes when ordering Example: FCLH, FCELH SSN_| STAINLESS STEEL TIE ROD NUTS
SSR_| STAINLESS STEEL PISTON ROD
Example: A 2.50” Bore by 10” Stroke NFPA Notes: 1) Ordering example for non- SST_| STAINLESS STEEL TIE RODS
linder, Bottom Tap Mount standard cushion locations: STOP TUBE - SPECIFY STOP TUBE LENGTH (in inches)
cylinder, Bottom Tap Moun HaC7 y in in
Y ! . p ’ X | ST | SPECIFY STROKE AS ES (effective stroke)
Head & Cap Cushions, and e . Esnpt it it i 5T)
Magnetic Piston for Switches. selection. < TMS | STEEL CYLINDER TUBE, BLACK EPOXY PAINT FINISH
&) Cushions can be ordered on TH__| 400 PSI HYDRAULIC NON-SHOCK (Refer to page 183 for
Part Number: FM-MS4-2.5 x 10-HC-MPR same side as ports. Refer to VS | FLUOROCARBON SEALS
page 176 for dimensions. XX__| SPECIAL VARIATION (SPECIFY)

STANDARD PORT AND CUSHION
ADJUSTMENT POSITIONS

* Ports - Positions 1 and 5

* Cushion Adjustment - Positions 2 and 6

* Specify Non-Standard Positions When
Ordering

*STEEL TUBES do not work with MPR magnetic pistons. Refer to

pages 231

-233 for Balluff end of stroke sensors.

(ADD TO CATALOG BASIC OVERALL LENGTH DIMENSIONS)

OPTION LENGTH ADDER

OPTION
ST* (STOP TUBE)
BORE| B | BC | BH [ ELc | ELH | SE | SR ST=2
1.50 | 0.500]0.250 | 0.250 | 1.000[1.000| Refer to 2
2.00 |0.500]0.250]0.250]1.000]1.000| pPage 92 2
2.50 | 0.500| 0.250 | 0.250] 1.000 | 1.000| 'O length 2
Z a . _ _ _ adders
3.25 |0.5000.250]0.250 | 1.250 | 1.250 and 2
4.00 |0.500]0.250]0.250]1.250 | 1.250| available 2
bore sizes
5.00 |0.5000.250 | 0.250 | 1.250 | 1.250 and 2
6.00 |0.500/0.250 | 0.250 | 1.500 | 1.500 strokes 2

*Note: The desired Stop Tube length adds directly to the overall
cylinder length.

‘FM’ NFPA MOUNTS

Bores

1.50” - 6.00”

1.50” - 6.00”
Bores

1.50” - 8.00”
Bores

1.50” - 8.00”
Bores

1.50” - 8.00"
Bores

1.50” -
Bores

27

a

suoisuswil
aseq - W4

d

suoisuduwil
JUnow - Wi

)07 POy Yyim - Wi

1L 98ed
suondQ

80¢ 9Sed
S9LIOSSI9ID

€ze 9%ed

SaYdIMg

65 98ed
eje [ed1uyday

-
<
5
s
g
o
=
o
o
®

A



SERIES ‘FM’ DIMENSIONS: BASIC CYLINDER (MXO MOUNT)

NEED SOMETHING NOT LISTED?
Just send us a sketch.
In most cases, quotes are turned

T

m
= >
4 )]
'g FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION) <

“

~
§ About Rod End Styles PISTON ROD END STYLES =
3 . @)

Style 1 Male Rod End is STANDARD
T 4 STYLE1 & 2 STYLE 3 -
: Other NFPA Styles can be specified KK1 & KK2 KK3 STYLE 4 STYLE 5 =
s y p KK X

hart). 4 KK5
b (see ¢ KK1 MM ROD DIA. KK3 (STYLE 3) >
(STYLE 1) e MM~ MM ROD DIA. MM ROD DIA. o)
Need a rod end not listed? KK2 Rop ™ M ™
NO PROBLEM! Each Piston Rod is K(STYLE 2 ™ K ey | — - -
»

ve made-to-order and does not delay | B . S @)
2.9 shipment. Coarse (UNC) threads, g _j | =
u? § Metric threads or just plain rod ends | = === il R g L ﬁ
are common. Thread lengths are also e -
Eg made-to-order (Specify: “A”=Length). ‘_A—’I c _ — C «—’M _A_J o 1= _.I . ;
5

+« » | around in one day!
55
§ @ STANDARD OPTIONAL
. @ MM ROD Style 1 - Male Style 2 - Male Style 3 - Female Style 4 - Male | Style 5 - Blank
Eg BORE | DIAMETER KK1 A KK2 A KK3 A KK4 A KK5 c|v
=
| 50, 2.000-625 Standard | 7/16-20 | 0750 | 1/2-20 | 0.750 | 7/16-20 | 0.750 | 5/8-18 | 0.750 | No Threads |0.375|0.625
250" 14,000 Oversize | 3/4-16 | 1.125 | 7/8-14 | 1125 | 3/4-16 | 1125 | 1-14 | 1.125 | No Threads |0.500[0.500
-
(@}
S s, 4.00)1:000 Standard | 3/4-16 | 1.125 | 7/8-14 | 1125 | 3/4-16 | 1125 | 114 | 1125 | NoThreads |0.5000.875
E 200 14375 Oversize | 1-14 | 1.625 |11/4-12| 1.625 | 1-14 | 1.625 |13/8-12| 1.625 | No Threads |0.625[1.000
£ 600 & |1375Standard | 114 | 1625 |11/4-12] 1.625 | 1-14 | 1625 |13/8-12| 1625 | NoThreads |0.625 |1.000
= .
- 800 14,750 Oversize |1 1/4-12| 2.000 | 11/2-12| 2.000 |1 1/4-12 | 2.000 |1 3/4-12 | 2.000 | No Threads |0.7501.125
>
=
BASIC DIMENSIONS: Mxo’ (NO MOUNT) - STANDARD ROD
DD TAPS
(BOTH ENDS) EE NPT (2) Y P + STROKE———|
; B BUSHING DIA.
B - MM ROD DIA.
S~ — —
ST KK THDS. saspnn |41 bofod
SL %ﬁ xxxxxx
kS |
R - MXO
J L (NO MOUNT)
\ Gl fereees
el —>
Q_J © BUSHING RETAINER — A —G —J L—J—»
B a R MATERIAL: STEEL — V LB + STROKE —————— |
2 ESQ. (BLACK OXIDE PLATED) 7B + STROKE
Qg
<8 & “FM’ SERIES BASIC DIMENSIONS ‘MXO’
BORE| A | B | C DD E |eE| G | ] KK B | MM | P R v Y | 78

1.50 |0.750(1.125(0.375| 1/4-28 |2.000 |0.250|1.500|1.000| 7/16-20 | 3.625 | 0.625 | 2.375 | 1.438 | 0.625 | 1.875 | 4.625

2.00 |0.750(1.125]0.375| 5/16-24 | 2.500 |0.250| 1.500 | 1.000| 7/16-20 | 3.625 | 0.625 | 2.375 | 1.843 | 0.625 | 1.875 | 4.625

2.50 |0.750(1.125]0.375| 5/16-24 | 3.000 |0.2501.500 [ 1.000| 7/16-20 | 3.750 | 0.625 | 2.500 | 2.188 | 0.625 | 1.875 | 4.750

Switches
Page 223

3.25 |1.125(1.500|0.500| 3/8-24 |3.750|0.375|1.750(1.250| 3/4-16 | 4.250 | 1.000 | 2.750 | 2.760 | 0.875 | 2.375 | 5.625

4.00 [1.125]1.500|0.500| 3/8-24 |[4.500 [0.375(1.750(1.250| 3/4-16 | 4.250 | 1.000 | 2.750 | 3.320 | 0.875 | 2.375 | 5.625

5.00 |1.125(1.500]0.500| 1/2-20 |5.500|0.375|1.750(1.250| 3/4-16 | 4.500 | 1.000 | 3.000 | 4.100 | 0.875 | 2.375 | 5.875

6.00 |1.625(2.000]0.625( 1/2-20 |6.500 |0.5002.000|1.500 1-14 5.000 | 1.375 [ 3.250 | 4.875 | 1.000 | 2.750 | 6.625

8.00 |1.625(2.000|0.625( 5/8-18 |8.500|0.750|2.000 | 1.500 1-14 5.125 | 1.375 [ 3.375 | 6.438 | 1.000 | 2.750 | 7.313

Technical Data
Page 259

For oversize rod dimensions, see page 32.

‘FM’ SERIES BASE DIMENSIONS FLIP-OUT (PAGE 28)



SERIES ‘FM’ DIMENSIONS: BASIC CYLINDER (MXO MOUNT)
FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION)

About Rod End Styles PISTON ROD END STYLES

Style 1 Male Rod End is STANDARD

NEED SOMETHING NOT LISTED?
Just send us a sketch.

In most cases, quotes are turned
around in one day!

STYLE1 & 2 STYLE 3 STYLE 4 STYLE 5

Other NFPA Styles can be specified KK1 & KK2 KK3 KK4 KK5
(see chart). KK1 MM ROD DIA. KK3 (STYLE 3) MM ROD DIA. MM ROD DIA.

(STYLE 1) o~ MM~ e o~
Need a rod end not listed? KK2 g(z\[’ KKa KK5
NO PROBLEM! Each Piston Rod is K@TYLE 2) ] (STYLE 4) | (STYLE 5)
made-to-order and does notdelay | == [T —
shipment. Coarse (UNC) threads, g —] —
Metric threads or just plain rod ends | === . e
are common. Thread lengths are also _.l L] _J L] _.I
made-to-order (Specify: “A”=Length). A (;l' - C = A C :r

v v

-

Wy
s
&
o
1
>
S
v
Ly
2
N
-
=)
Q
=
=
5
X

STANDARD OPTIONAL
MM ROD Style 1 - Male Style 2 - Male Style 3 - Female Style 4 - Male | Style 5 - Blank

BORE DIAMETER KK1 A KK2 A KK3 A KKa A KK5 c | v
150, 2.00.|0:625 Standard | 7/16-20 | 0.750 | 1/2-20 | 0.750 | 7/16-20 | 0.750 | 5/8-18 | 0.750 | No Threads |0.375|0.625
250 11,000 Oversize | 3/4-16 | 1125 | 7/8-14 | 1125 | 3/4-16 | 1125 | 1-14 | 1125 | No Threads |0.500|0.500
3.25 4.00 1.000 Standard | 3/4-16 | 1.125 | 7/8-14 | 1.125 | 3/4-16 | 1.125 1-14 1.125 No Threads |[0.500]0.875
500 14375 Oversize | 1-14 | 1625 [11/4-12| 1625 | 1-14 | 1.625 |13/8-12| 1.625 | No Threads |0.625 [1.000
600 & |1-375Standard | 114 | 1625 [11/4-12| 1625 | 1-14 | 1.625 |13/8-12| 1.625 | No Threads |0.625|1.000
8.00 |1 750 Oversize |1 1/4-12| 2.000 | 11/2-12| 2.000 |1 1/4-12 | 2.000 |1 3/4-12| 2.000 | No Threads |0.750 |1.125

BASIC DIMENSIONS: Mxo’ (NO MOUNT) - STANDARD ROD
DD TAPS
(BOTH ENDS) EE NPT (2) Y P + STROKE———»
; B BUSHING DIA.
MM ROD DIA.
T KK THDS. sesnns Lpd L
i L]
J L (NO MOUNT)
\ gl freenes
A —
BUSHING RETAINER - — G 4 L—J—»
R MATERIAL: STEEL — V LB + STROKE ————— |
E sQ. (BLACK OXIDE PLATED) ZB + STROKE
“FM’ SERIES BASIC DIMENSIONS ‘MXO’
BORE| A | B | C DD E | eE| G | ) KK B | MM | P R v Yy | zB

1.50 |0.750(1.125(0.375| 1/4-28 |2.000 |0.250|1.500|1.000| 7/16-20 | 3.625 | 0.625 | 2.375 | 1.438 | 0.625 | 1.875 | 4.625

2.00 |0.750(1.125]0.375| 5/16-24 | 2.500 |0.250| 1.500 | 1.000| 7/16-20 | 3.625 | 0.625 | 2.375 | 1.843 | 0.625 | 1.875 | 4.625

2.50 |0.750(1.125]0.375| 5/16-24 | 3.000 |0.2501.500 | 1.000| 7/16-20 | 3.750 | 0.625 | 2.500 | 2.188 | 0.625 | 1.875 | 4.750

3.25 |1.125|1.500|0.500| 3/8-24 |3.750|0.375|1.750(1.250| 3/4-16 | 4.250 | 1.000 | 2.750 | 2.760 | 0.875 | 2.375 | 5.625

4.00 [1.125]1.500|0.500| 3/8-24 |[4.500 [0.375(1.750(1.250| 3/4-16 | 4.250 | 1.000 | 2.750 | 3.320 | 0.875 | 2.375 | 5.625

5.00 |1.125(1.500|0.500| 1/2-20 |5.500|0.375|1.750(1.250| 3/4-16 | 4.500 | 1.000 | 3.000 | 4.100 | 0.875 | 2.375 | 5.875

6.00 |1.625]2.000|0.625( 1/2-20 |6.500 |0.5002.000 [ 1.500 1-14 5.000 | 1.375 [ 3.250 | 4.875 | 1.000 | 2.750 | 6.625

8.00 |1.625]2.000]0.625( 5/8-18 |8.500 |0.750|2.000 [1.500 1-14 5.125 [ 1.375 | 3.375 | 6.438 | 1.000 | 2.750 | 7.313

For oversize rod dimensions, see page 32.

‘FM’ SERIES BASE DIMENSIONS FLIP-OUT (PAGE 28)



SERIES ‘FM’” DIMENSIONS: PIVOT MOUNTS

L
)
'OE FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION)
S MATERIAL: GAST IRON MATERIAL: GAST IRON
> (BLACK OXIDE PLATED) (BLACK OXIDE PLATED)
=) . . CDpia. . . - CDia. - -
i T Y ﬂ\ & & Y a2k 3&\ PN AL N T N
= R a1 He =
iy
@ [ 19 @ ] ¥ & ] @
cofuk | ol T o A e oa
7] XC + STROKE —>{CWie-->CW <+ l—FL —>CWie >{CW|<+

Gm.) g XD + STROKE
< .=
(=) 7]

- FM-MP1 FM-MP2 FM-MP4
S E (1.50” - 4.00” bore)
= .=

= ‘FM’ SERIES ‘MP1’ & ‘MP2’ CLEVIS AND ‘MP4’ ROD EYE MOUNT DIMENSIONS
ROD ADD STROKE
BORE DIAMETER CB CD CW FL L LR M XC XD
0.625 Standard 5.375 5.750
= g 1.50 1,000 Oversize 0.750 0.500 0.500 1.125 0.750 0.750 0.625 =750 6.125

20 0.625 Standard 5.375 5.750
g g 2.00 1,000 Oversize 0.750 0.500 0.500 1.125 0.750 0.750 0.625 =750 6.125

@ 0.625 Standard 5.500 5.875
s g 2.50 1,000 Oversize 0.750 0.500 0.500 1.125 0.750 0.750 0.625 - 875 6.250
— 1.000 Standard 6.875 7.500

3.25 1375 Oversize 1.250 0.750 0.625 1.875 1.250 1.250 0.875 2125 750
1.000 Standard 6.875 7.500
4.00 1375 Oversize 1.250 0.750 0.625 1.875 1.250 1.250 0.875 > 125 Z 750
1.000 Standard 7.125 7.750
5.00 1375 Oversize 1.250 0.750 0.625 1.875 1.250 1.250 0.875 7375 5.000
1.375 Standard 8.125 8.875
6.00 1750 Oversize 1.500 1.000 0.750 2.250 1.500 1.500 1.000 8375 9125

For dimensions not shown, see page 28.

Note: MT1 and MT2 Trunnions are bolt on, non-removable design.

-
1%
-]
—
.=
)
>
=
=
3
>
(S5

HARD CHROME PLATED O.D.
WEAR SURFACE ON STEEL TRUNNIONS

TD DIA.
+.000

@ ‘j©@ 17 -.001 T T
= @@ =1 0 @ I @

Options
Page 171

& @ |
TLal——E (5Q)— e TL J
uT XG XJ + STROKE ———»
@ Note: MT1 standard cushion locations at 3 and 6
S § MT?2 standard cushion locations at 2 and 7
5 7S ‘FM’ SERIES ‘MT1” HEAD TRUNNION AND ‘MT2’ CAP TRUNNION MOUNT DIMENSIONS
S& ROD ADD STROKE
< BORE DIAMETER E TD TL UT XG XJ
0.625 Standard 1.750 4.125
1.50 1.000 Oversize 2.000 1.000 1.000 4.000 N/A* 4.500
0.625 Standard 1.750 4.125
2.00 1,000 Oversize 2.500 1.000 1.000 4.500 2125 2500
7. 0.625 Standard 1.750 4.250
% S 2.50 1,000 Oversize 3.000 1.000 1.000 5.000 5125 2,625
= 9 1.000 Standard 2.250 5.000
= &p
(,3-, g 3.25 1375 Oversize 3.750 1.000 1.000 5.750 2500 =250
1.000 Standard 2.250 5.000
4.00 1375 Oversize 4.500 1.000 1.000 6.500 2500 =250
1.000 Standard 2.250 5.250
= S 1.375 Oversize R Y LY 2 2.500 5.500
< 1.375 Standard 2.625 5.875
E 2 6.00 1.750 Oversize 6.500 1.375 1.375 9:250 2.875 6.125
[
S o 8.00 1.375 Standard 8.500 2.625 6.000
= i—f* 1.750 Oversize s e 1250 2.875 6.250
—_—
8 *No oversize rod available on 1.50” bore MT1.
= For dimensions not shown, see page 28.
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SERIES ‘FM’” DIMENSIONS: FLANGE MOUNTS

—-
FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION) =
MATERIAL: STEEL MATERIAL: STEEL XT
[(4) A HOLES / (BLACK OXIDE PLATED) (BLACK OXIDE PLATED)\ (4) FB DIA. HOLES g
Aq) @ 7 ¢<§ = T iE =N Tg? ¢ i ¢§>k g
! ! T T ! ! ©)
| | ae (j@[ en| | | =3
rah e iy °
o Towe| | e Bt by
P et = : :
A—C
L*TF% WE——LFH FH*‘ [ Li TF ———»|
UF ZB + STROKE ZF + STROKE ————— | UF U
=6
FM-MF1 FM-MF2 3%
‘EM’ SERIES ‘MF1’ AND ‘MF2’ FLANGE MOUNT DIMENSIONS 2=
ROD o5
BORE DIAMETER A C E FB FH R TF UF w ZB ZF 20
0.625 Standard 0.750 0.375 0.625 4.625 5.000
1.50 2.000 | 0.313 | 0.375 1.430 | 2.750 | 3.375
1.000 Oversize 1.125 0.500 1.000 5.000 5.375
0.625 Standard 0.750 0.375 0.625 4.625 5.000
2.00 2.500 | 0.375 | 0.375 1.840 | 3.375 | 4.125
1.000 Oversize 1.125 0.500 1.000 5.000 5.375 o 2
0.625 Standard 0.750 0.375 0.625 4.750 5.125 g
2.50 3.000 | 0.375 | 0.375 2188 | 3.875 | 4.625
1.000 Oversize 1.125 0.500 1.000 5.125 5.500 o Z
1.000 Standard 1.125 0.500 0.750 5.625 6.250 2.9
3.25 3.750 | 0.438 | 0.625 | 2.760 | 4.688 | 5.500
1.375 Oversize 1.625 0.625 1.000 5.875 6.500 g §_
1.000 Standard 1.125 0.500 0.750 5.625 6.250
4.00 4500 | 0.438 | 0.625 3.320 | 5.438 | 6.250
1.375 Oversize 1.625 0.625 1.000 5.875 6.500
1.000 Standard 1.125 0.500 0.750 5.875 6.500
5.00 5500 | 0.563 | 0.625 | 4.100 | 6.625 7.625
1.375 Oversize 1.625 0.625 1.000 6.125 6.750
1.375 Standard 1.625 0.625 0.875 6.625 7.375
6.00 6.500 | 0.563 | 0.750 | 4.875 7.625 8.625
1.750 Oversize 2.000 0.750 1.125 6.875 7.625

For dimensions not shown, see page 28.
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SERIES ‘FM’ DIMENSIONS: BASE MOUNTS
FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION)

XA + STROKE
1 1 1
L} T L} T ] 1l
-@ s @— | Wk W
|

@ - z@[ FM-MS1
B/

L£) 9deq
suondQ

1

o | o T

T T T T T T

0
T T Ll_'_l— T r
}—— N ——‘ AO ~—‘ AL >
A
SA + STROKE g @
® 3
‘FM’ SERIES ‘MS1’ ANGLE MOUNT DIMENSIONS § .O,
ROD ADD STROKE é
BORE DIAMETER AB AH AL AO AT FH S SA XA
0.625 Standard 5.625
1.50 1000 Oversize 0.438 1.188 1.000 0.375 0.125 0.375 1.250 6.000 6.000
0.625 Standard 5.625
2.00 1,000 Oversize 0.438 1.438 1.000 0.375 0.125 0.375 1.750 6.000 6.000
0.625 Standard 5.750 5w
2.50 1.000 Oversize 0.438 1.625 1.000 0.375 0.125 0.375 2.250 6.125 6.125 a8 é
1.000 Standard 6.875 J B
=
3.25 1375 Oversize 0.563 1.938 1.250 0.500 0.125 0.625 2.750 7.375 2125 o
1.000 Standard 6.875
4.00 1375 Oversize 0.563 2.250 1.250 0.500 0.125 0.625 3.500 7.375 7125
1.000 Standard 7.250
5.00 1375 Oversize 0.688 2.750 1.375 0.625 0.188 0.625 4.250 7.875 7500 E
1.375 Standard 8.000 - =
6.00 1750 Oversize 0.813 3.250 1.375 0.625 0.188 0.750 5.250 8.500 8.250 % ;
8.00 3715l od 0.813 4.250 1.813 0.688 0.250 0.625* 7.125 8.750 8.563 nE
1.750 Oversize 8.813 ©g
*1.50” bore has four (4) “AB” holes on “S” dimension. o
Note: Flush retainer on 4.00” to 8.00” bore (MS1 bracket bolted directly to head). 5

For dimensions not shown, see page 28.
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SERIES ‘FM’” DIMENSIONS: BASE MOUNTS

L
<]
'OE FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION)
=l
wh—
2 e e
S
: @ © - |
: SB DIA. (4)
z —FM-MS2—| —|—
: & @77 | -
v c n P 0
g = 1 1 i Lol Lol
Q& : ‘
- TS | ‘ SW —h—f—sU—| —| sz
S E US XS ——«— SS + STROKE —SW
LR \
(@)
‘FM’ SERIES ‘MS2’ SIDE LUG MOUNT DIMENSIONS
ROD ADD STROKE
£2 BORE DIAMETER SB E/2 ST SU SW SZ TS US XS SS
= . .
32 1.50 0.625 Standard | 435 | 4 000 | 0500 | 1125 | 0375 | 0625 | 2750 | 3500 2L 2.875
s g 1.000 Oversize 1.750
-] 0.625 Standard 1.375
EE 2.00 1.000 Oversize 0.438 1.250 0.500 1.125 0.375 0.625 3.250 4.000 1750 2.875
L 0.625 Standard 1.375
2.50 1000 Oversize 0.438 1.500 0.500 1.125 0.375 0.625 3.750 4.500 1750 3.000
1.000 Standard 1.875
_5 3.25 1375 Oversize 0.563 1.875 0.750 1.250 0.500 0.750 4.750 5.750 5125 3.250
= 1.000 Standard 1.875
__c.n 4.00 1375 Oversize 0.563 2.250 0.750 1.250 0.500 0.750 5.500 6.500 7125 3.250
o 1.000 Standard 2.063
-;: 5.00 1375 Oversize 0.813 2.750 1.000 1.063 0.688 0.563 6.875 8.250 5313 3.125
= 1.375 Standard 2.313
s 6.00 1750 Oversize 0.813 3.250 1.000 1.313 0.688 0.813 7.875 9.250 5563 3.625
' 1.375 Standard 2.313
E 8.00 1750 Oversize 0.813 4.250 1.000 1.313 0.688 0.813 9.875 11.250 2563 3.750
Note: 1.50” to 3.25” oversized rods have full front retainer.
For dimensions not shown, see page 28.
2~  FM-BASE BAR (Non-NFPA)
[«
- v
S 5b
o< ‘ ‘ ‘

C & W

j i

an\ SH
N l ‘ ‘
3 [ AR B ]
MATERIAL: STEEL/‘ TS ‘ SW»‘ «—su J P su
(BLACK OXIDE PLATED) | us ‘ XS SS + STROKE———————{ |[«-SW

F\\

w
e
=i
ChN
)
@GO
U(’u
Uﬁ.
<

‘FM’” SERIES BASE BAR MOUNT (Non-NFPA) DIMENSIONS

" ROD ADD STROKE
_g:" n BORE DIAMETER SB SH ST SU SW TS uUsS XS SS
S 0.625 Standard 1.375
w— U
§ En 1.50 1.000 Oversize 0.438 1.250 0.250 1.125 0.375 2.750 3.500 1750 2.875
n

0.625 Standard 1.375

2.00 1,000 Oversize 0.438 1.500 0.250 1.125 0.375 3.250 4.000 1750 2.875

0.625 Standard 1.375
- 2.50 1,000 Oversize 0.438 1.875 0.375 1.125 0.375 3.750 4.500 1750 3.000
o
< 1.000 Standard 1.875
o o 3.25 1375 Oversize 0.563 2.375 0.500 1.250 0.500 4.750 5.750 5125 3.250
=
S 4.00 1.000 Standard 0.563 2.750 0.500 1.250 0.500 5.500 6.500 1.875 3.250
= 1.375 Oversize 2.125
ﬁ = Note: 1.50” to 3.25” oversized rods have full front retainer.
)0_-? For dimensions not shown, see page 28.
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SERIES ‘FM’” DIMENSIONS: BASE MOUNTS

—

FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION) <

DD TAPS §

(BOTHENDS)  EE NPT (2) Y P + STROKE————» s

B BUSHING DIA.

l MM ROD DIA. =3

KK THDS. @)

\ ...... 5

| 3

" - FM-MS4
. O
v N oy M RS £ 2 Z
AP A XT{— SN + STROKE——— :\ | 3 .
R TKDEEP (4) -l v ¢ 4’] LB + STROKE4J> g%
ESQ. ZB + STROKE ®

‘FM’ SERIES ‘MS4’ FLUSH MOUNT DIMENSIONS

BORE| MM | A B C DD E EE G J KK LB P R \% Y NT TK | TN | SN | XT | ZB

om
1.50 | 0.625 [0.750(1.125]0.375| 1/4-28 |2.000(0.250(1.500] 1.000 |7/16-20(3.625(2.375|1.425[0.625[1.875| 1/4-20 |0.375(0.6252.250|1.938 [ 4.625 §'Z
m 1
2.00 | 0.625 |0.750|1.125(0.375 | 5/16-24 [2.500|0.250(1.500| 1.000 [7/16-20|3.625|2.375|1.844(0.625|1.875( 5/16-18 [ 0.500 | 0.875 [ 2.250 [ 1.938 | 4.625 a g
2.0
2.50 [0.625 [0.750|1.125[0.357 | 5/16-24 |3.000{0.250| 1.500| 1.000 [7/16-20|3.750(2.500(2.188(0.625(1.875| 3/8-16 [0.625|1.250(2.375(1.938|4.750 g g
@ ~
3.25 | 1.000 [1.125]1.500]0.500| 3/8-24 |3.750(0.375(1.750| 1.250 | 3/4-16 [4.250(2.750(2.760[0.875(2.375| 1/2-13 |0.750( 1.500 | 2.625| 2.438 | 5.625
1.000 |1.125]1.500]0.500 3/4-16 0.87512.375 2.438(5.625
4.00 3/8-24 [4.500]0.375]1.750| 1.250 4.25012.750]3.320 1/2-13 [0.750] 2.063 | 2.625 —
1.375 11.625]2.000]0.625 1-14 1.000]2.625 2.688(5.875 Z
1.000 [1.125]1.5000.500 3/4-16 0.87512.375 2.438|5.875 !
5.00 1/2-20 [5.500{0.375]1.750| 1.250 4.500(3.000(4.100 5/8-11 |1.000|2.688 |2.875 S
1.375 [1.625]2.0000.625 1-14 1.000]2.625 2.688(6.125 —f-:rh
1.375 [1.625]2.0000.625 1-14 1.000]2.750 2.813]6.625 ~
6.00 1/2-20 [6.500{0.500]2.000| 1.500 5.000(3.250|4.875 3/4-10 [1.125(3.250]3.125 g_
1.750 [2.000(2.375]0.750 11/4-12 1.125]3.000 3.0636.875 —
1.375 [1.625]2.0000.625 1-14 1.000]2.750 2.813(7.313 g
8.00 5/8-18 18.500(0.750(2.000| 1.500 5.125]3.375|6.438 3/4-10 [1.125(4.5003.250 ~
1.75012.000]2.375]0.750 11/4-12 1.125]3.000 3.063|7.563
For dimensions not shown, see page 28.
A ®)
£3
. . ’” ’” c =
FM-MS4: Oversize Rod Diameter (1.50” Bore to 3.25” Bore) 28
= ®»
(2) EE NPT Y P + STROKE ———»
; B BUSHING DIA. MM ROD DIA.
@ W KK THDS. P
\ "4 N\ H]

DD TAP BOTH ENDS R _ll
(NOTE: RETAINER \

80¢ 93ed
SG!,IOSSGI)V

HELD ON WITH SOCKET L |
HEAD CAP SCREWS) A -] AA RAC A
, s [] FVI=-ivid4
[ (4) NTTAP e ‘JJH
R TK DEEP -V ‘ ‘
- F LB + STROKE
E SQ. YT J QN 4 QTD{'\KF4J
- N
‘FM’ SERIES OVERSIZE ROD ‘MS4’ FLUSH MOUNT DIMENSIONS % g_
(@)
R =
BORE[MM | A B C DD E EE F G J KK IB| P R \4 Y NT TK | TN | SN | XT | ZB | 2 o
1.50 |1.000]1.125[1.500(0.500| 1/4-28 |2.000]0.250({0.375(1.500|1.000( 3/4-16 (3.625|2.375|1.4380.500 |2.250| 1/4-20 | 0.375|0.625 [2.2502.313 | 5.000
2.00 |1.000]1.125[1.500(0.500| 5/16-24 |2.500]0.250(0.375(1.500|1.000( 3/4-16 (3.625|2.375|1.844 [ 0.500 |2.250|5/16-18| 0.500 | 0.875 [2.250 [ 2.313 [ 5.000
—]
@
2.50 [1.000(1.125{1.500]0.500( 5/16-24 |3.000|0.250{0.375]|1.500]1.000| 3/4-16 [3.750[2.500(2.188|0.500 | 2.250 [ 3/8-16 | 0.625 [ 1.250|2.375(2.313|5.125 — g
]
 =.
3.25 | 1.375]1.625[2.000{0.625| 3/8-24 |3.750]0.375(0.625(1.750|1.250 1-14 [4.250]2.750]2.760 | 0.375 [2.625| 1/2-13 | 0.750 | 1.500 [ 2.625 | 2.688 | 5.875 g 8
o =
For dimensions not shown, see page 28. © E
=L
=)
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SERIES ‘FM’ DIMENSIONS: DOUBLE ROD END (NO MOUNT)

o)

g FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION)

o BASIC DIMENSIONS: pouUBLE ROD END ‘MXOD’ (NO MOUNT)

g DD TAPS (BOTH ENDS)

(=} Y P + STROKE

I. TNPT @ B BUSHING DIA. MM ROD DIA. |

s fpd KK THDS. R

[N,

il o
¢ £ L FM-MXOD
< .=
- el
E —
E [ A —G —J L—G—»
R — V LD + STROKE
E SQ. ZM + 2 X STROKE
‘FM’ SERIES DOUBLE ROD END BASIC DIMENSIONS ‘MXOD’
BORE A B C DD E EE G KK LD MM P R \ Y M

1.50 0.750 | 1.125 | 0.375 | 1/4-28 | 2.000 | 0.250 | 1.500 | 7/16-20 | 4.125| 0.625 | 2.375 1.438 | 0.625 1.875 6.125

2.00 0.750 | 1.125 | 0.375 | 5/16-24 | 2.500 | 0.250 | 1.500 | 7/16-20 | 4.125 | 0.625 | 2.375 1.844 [ 0.625 | 1.875 | 6.125

imensions

.

=
3
=]
>
D=
™

D

2.50 0.750 | 1.125 | 0.375 | 5/16-24 | 3.000 | 0.250 | 1.500 | 7/16-20 | 4.250 | 0.625 | 2.500 | 2.188 | 0.625 | 1.875 | 6.250

3.25 1.125 | 1.500 | 0.500 | 3/8-24 | 3.750 | 0.375 | 1.750 | 3/4-16 |4.750| 1.000 | 2.750 | 2.760 | 0.875 | 2.375 | 7.500

-
8 4.00 1.125 | 1.500 | 0.500 | 3/8-24 | 4.500 | 0.375 | 1.750 | 3/4-16 |4.750| 1.000 | 2.750 3.320 | 0.875 2.375 7.500
—
'8 5.00 1.125 | 1.500 | 0.500 | 1/2-20 | 5.500 | 0.375 | 1.750 | 3/4-16 | 5.000 | 1.000 | 3.000 4.100 | 0.875 2.375 7.750
(=4
= 6.00 1.625 | 2.000 | 0.625 | 1/2-20 | 6.500 | 0.500 | 2.000 1-14 5.500 [ 1.375 3.250 4.875 1.000 | 2.750 8.750
? 8.00 1.625 | 2.000 | 0.625 | 5/8-18 8.500 | 0.750 | 2.000 1-14 5.625 | 1.375 3.375 6.438 1.000 | 2.750 8.875
E For oversize rod dimensions, refer to page 36.
] ’
SERIES ‘FM’ DIMENSIONS: pousLE ROD END PIVOT MOUNT
HARD CHROME PLATED O.D.
WEAR SURFACE ON STEEL TRUNNIONS
£ R » .
2% € 5 N
o= -.001
- FM-MT1D o
A DY
. § | 2
-%g «TL+7 E (SQ) 4+TL»
X XG
5 & ut Note: MT1D standard cushion locations at 3 and 6
o & ‘FM’” SERIES DOUBLE ROD END ‘MT1D’” HEAD TRUNNION MOUNT DIMENSIONS
< ROD
BORE DIAMETER E D TL uT XG
1.50* 0.625 Standard 2.000 1.000 1.000 4.000 1.750
0.625 Standard 1.750
2.00 1000 Oversize 2.500 1.000 1.000 4.500 5125
» 0.625 Standard 1.750
.S_') g 2.50 1000 Oversize 3.000 1.000 1.000 5.000 5125
O
= 1.000 Standard 2.250
Vg) éﬂ 3.25 1375 Oversize 3.750 1.000 1.000 5.750 2500
1.000 Standard 2.250
4.00 1375 Oversize 4.500 1.000 1.000 6.500 2500
1.000 Standard 2.250
5 5.00 1375 Oversize 5.500 1.000 1.000 7.500 2500
< 1.375 Standard 2.625
=) 2 6.00 1750 Oversize 6.500 1.375 1.375 9.250 2875
® 1.375 Standard 2.625
-]
= ;‘_:r 8.00 1 750 Oversize 8.500 1.375 1.375 11.250 5875
-S = *No oversize rod available on 1.50” bore MT1D.
'a_) For dimensions not shown, see chart above.
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SERIES ‘FM’ DIMENSIONS: DOUBLE ROD END FLANGE MOUNT

-
FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION) <
MATERIAL: STEEL o
(4) FB DIA. HOLES / (BLACK OXIDE PLATED) g
4 4 | 4 4 / 1 — —_
: : ' - ©)
1 1 -~
: : 5 =
| | j\E 0 FM-MF1D Or .
— A—> L» =.
© 5%
‘ TF w FH ® .
UF LD + STROKE zg;
ZM + STROKE § @
‘FM’ SERIES DOUBLE ROD END ‘MF1D’ FLANGE MOUNT DIMENSIONS
ROD ADD STROKE
BORE DIAMETER A C E FB FH R TF UF W LD M
0.625 Standard 0.750 0.375 0.625 6.125
1.50 1,000 Oversize 1125 0.500 2.000 0.313 0.375 1.438 2.750 3.375 1,000 4.125 6.875 gg
0.625 Standard 0.750 0.375 0.625 6.125 '
)
2.00 1000 Oversize 1.125 0.500 2.500 0.375 0.375 1.844 3.375 4.125 7.000 4.125 6.875 g z
0.625 Standard 0.750 0.375 0.625 6.250 o =]
c
2.50 1000 Oversize 1125 0.500 3.000 0.375 0.375 2.188 3.875 4.625 1000 4.250 ~ 000 a a
1.000 Standard 1.125 0.500 0.750 7.500
3.25 1375 Oversize 1625 0.625 3.750 0.438 0.625 2.760 4.688 5.500 1,000 4.750 5.000
1.000 Standard 1.125 0.500 0.750 7.500
4.00 1375 Oversize 1625 0.625 4.500 0.438 0.625 3.320 5.438 6.250 1,000 4.750 5.000
1.000 Standard 1.125 0.500 0.750 7.750
5.00 1375 Oversize 1625 0.625 5.500 0.563 0.625 4.100 6.625 7.625 1,000 5.000 8.250
1.375 Standard 1.625 0.625 0.875 8.750
6.00 1750 Oversize 2,000 0.750 6.500 0.563 0.750 4.875 7.625 8.625 1125 5.500 9250

Note: 1.50” to 3.25” oversized rods use full retainers.
For dimensions not shown, see page 33.

SERIES ‘FM’ DIMENSIONS: DOUBLE ROD END BASE MOUNTS
FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION)

XAD + STROKE

-
<
2
=
=
=
8

=%
—
o

@,
~

L£) 9deq
suondQ

- FM-MS1D ]3

T (6) ABDIA.*
AH [( D / HOLES
AT
i I T \i

—|AO AL~ AL~ >
SAD + STROKE MATERIAL: STEEL =R
(BLACK OXIDE PLATED) % B
74
‘FM” SERIES DOUBLE ROD END ‘MS1D’ ANGLE MOUNT DIMENSIONS 8 =
ROD ADD STROKE =
BORE DIAMETER AB AH AL AO AT S SAD XAD @

0.625 Standard 6.500

1.50 1.000 Oversize 0.438 1.188 1.000 0.375 0.125 1.250 6.875 6.875

0.625 Standard 6.500

2.00 1.000 Oversize 0.438 1.438 1.000 0.375 0.125 1.750 6.875 6.875
0.625 Standard 6.625 <
2.50 1.000 Oversize 0.438 1.625 1.000 0.375 0.125 2.250 7.000 ~ 000 o3 g_
1.000 Standard 8.000 9B
3.25 1375 Oversize 0.563 1.938 1.250 0.500 0.125 2.750 8.500 8.250 Hiet g

1.000 Standard 8.000

4.00 1375 Oversize 0.563 2.250 1.250 0.500 0.125 3.500 8.500 8250

1.000 Standard 8.375
5.00 1375 Oversize 0.688 2.750 1.375 0.625 0.188 4.250 9.000 8.625 (?
1.375 Standard 9.250 -
6.00 1750 Oversize 0.813 3.250 1.375 0.625 0.188 5.250 9.750 9,500 % ;
1.375 Standard 9.063 o &
8.00 1750 Oversize 0.813 4.250 1.813 0.688 0.250 7.125 9.250 9313 < 5
*1.50” bore has four (4) “AB” holes on “S” dimension. 8
Note: Flush retainer on 8.00” bore (MS1 bracket bolted directly to head). o

For dimensions not shown, see page 33.
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SERIES ‘FM’ DIMENSIONS: DOUBLE ROD END BASE MOUNTS

';'ﬁ FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION)

=)

g

I , 4

: + % E

SB DIA. (4) (@) ©)
i HOLES T FM-MS2D | — - I
25 O 10 e ‘ ‘
i s (19 i i i
£5 | 7S i W —f—fe s SU—{e—f—sw
[ |

Us XS— SSD + STROKE
‘FM’ SERIES DOUBLE ROD END ‘MS2D’ SIDE LUG MOUNT DIMENSIONS
€2 ROD ADD STROKE
é 2 BORE DIAMETER SB E/2 ST sU SW TS us Xs SSD
c 0.625 Standard 1.375
) 1. : 4 1. . 1.1 37 7 . 37
z. z 50 e 0.438 000 0.500 25 0.375 2.750 3.500 e 3.375
) 0.625 Standard 1.375
2. : 4 1.2 . 1.12 37 2 4, 37
00 o e 0.438 50 0.500 5 0.375 3.250 000 e 3.375
0.625 Standard 1.375
— 2.50 e 0.438 1.500 0.500 1125 0.375 3.750 4.500 e 3.500
(@}
S 3.25 B00L b o 0.563 1.875 0.750 1.250 0.500 4.750 5.750 1.875 3.750
- 1.375 Oversize 2.125
2 4.00 1.000 Standard 0.563 2.250 0.750 1.250 0.500 5.500 6.500 1.875 3.750
= 1.375 Oversize 2.125
= 1.000 Standard 2.063
= 5.00 . 0.813 2.750 1.000 1.063 0.688 6.875 8.250 ETE 3.625
s 1.375 Standard 2.313
> 6.00 Y. 0.813 3.250 1.000 1.313 0.688 7.875 9.250 = 4.125
1.375 Standard 2.313
8.00 . 0.813 4.250 1.000 1.563 0.688 9.875 11.250 = 4.250

Note: 1.50” to 3.25” oversized rods use full retainers.
For dimensions not shown, see page 33.

Options
Page 171

a U A | il
\v N\
A FM-BASE BAR
(4) SB DIA. I T /
, el (Non-NFPA)
e a @ s
2 . \e% \e%
o P ST D T T 7:| ™ T MATERIAL: STEEL
2 = i ‘ . T ™ (BLACK OXIDE
‘ TS ‘ sw»‘ —su 4 ‘H SU—» PLATED)
f us | XS— SS + STROKE «— SW
‘FM’ SERIES DOUBLE ROD END BASE BAR MOUNT (Non-NFPA) DIMENSIONS
e ROD ADD STROKE
= o BORE DIAMETER SB SH SS ST SuU SW TS Us XS
S oo 0.625 Standard 1.375
] - z
(,3) & 1.50 1,000 Oversize 0.438 1.250 3.375 0.250 1.125 0.375 2.750 3.500 1750
0.625 Standard 1.375
. ; 1. . ! 1. . . .
2.00 1,000 Oversize 0.438 500 3.375 0.250 125 0.375 3.250 4.000 1750
0.625 Standard 1.375
S
g 2.50 1,000 Ovorsize 0.438 1.875 3.500 0.375 1.125 0.357 3.750 4.500 1750
= 1.000 Standard 1.875
— L
8 ?: 3.25 1375 Oversize 0.563 2.375 3.750 0.500 1.250 0.500 4.750 5.750 2125
-
c 1.000 Standard 1.875
Q.
_§ 4.00 1375 Oversize 0.563 2.750 3.750 0.500 1.250 0.500 5.500 6.500 2125
= For dimensions not shown, see page 33.
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SERIES ‘FM’ DIMENSIONS: DOUBLE ROD END BASE MOUNT

FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION) g
FM-MS4D: Standard Rod Diameter g
DD TAPS (BOTH ENDS) | v P 4 STROKE ==
XETNPT @ B BUSHING DIA. MM ROD DIA. ST 5
KKTHDS.\ | [ R &
)
B FM-MS4D -:'- O
...... 3=
I ‘ 2 @
A XT{— 4’1 SN + STROKE iE\ NT TAP g%
R — V LD + STROKE TKDEEP (4) @
E SQ. ZM + 2 X STROKE ‘

‘FM’ SERIES DOUBLE ROD END ‘MS4D’” FLUSH MOUNT DIMENSIONS
BORE | A B C DD E EE G KK ID |MM | P R \ Y NT TK | TN | SN | XT | ZM

1.50 [0.750(1.125(0.375| 1/4-28 |2.000{0.250|1.500]7/16-20|4.125|0.625]2.375(1.438(0.625|1.875| 1/4-20 [0.375]0.625]2.250(1.938(6.125

a

JUnow - Wi

2.00 |0.750(1.125(0.375| 5/16-24 |2.5000.250|1.500|7/16 -20(4.125]0.625|2.375|1.844|0.625[1.875| 5/16 -18 | 0.500 | 0.875 | 2.250 | 1.938 ] 6.125

.

=
o
=
=2
5
5
(72

2.50 |0.750]1.125(0.375| 5/16-24 |3.000|0.250 [ 1.500|7/16 -20|4.250]0.625 [2.500|2.188[0.625(1.875| 3/8-16 |0.625|1.250|2.375]1.9386.250

3.25 |1.125]1.500(0.500( 3/8-24 |3.750|0.375(1.750| 3/4-16 |4.750]1.000(2.750(2.760(0.875(2.375| 1/2-13 |0.750|1.500|2.625|2.438|7.500

4.00 [1.125[1.500|0.500| 3/8-24 [4.500(0.375|1.750| 3/4-16 |4.750(1.000|2.750|3.320|0.875|2.375| 1/2-13 |0.750(2.063|2.625 [2.438|7.500

5.00 |1.125]1.500(0.500( 1/2-20 |5.500|0.375(1.750| 3/4-16 |5.000]1.000 |3.000(4.100(0.875(2.375| 5/8-11 |1.000|2.688|2.875|2.4387.750

6.00 [1.6252.000(0.625| 1/2-20 |6.500{0.500]2.000| 1-14 |[5.500|1.375]3.250(4.875[1.000(2.750| 3/4-10 [1.125]3.250|3.125(2.813(8.750

8.00 |1.625(2.000(0.625| 5/8-18 |8.500/0.750|2.000| 1-14 |[5.625|1.375|3.375]6.438(1.000(2.750( 3/4-10 |1.125|4.500(3.250|2.813]8.875

207 POY Yim - Wi

FM-MS4D: Oversize Rod Diameter

(2) EENPT Y P + STROKE ——— |
\ B BUSHING DIA. MM ROD DIA.

(NOTE: RETAINER
7 7 % HELD ON WITH SOCKET
C) ] C ) KK THDS. H] R S SR HEAD CAP SCREWS
T ON BOTH ENDS)

X i LH ﬂi;; FM-MS4D

DD TAP BOTH ENDS

1L a8ed
suondo

iy
N

[ (4) NT TAP
TK DEEP -

F ‘ LD

XT T SN + STROKE

ZM + 2 X STROKE
‘FM” SERIES DOUBLE ROD END OVERSIZE ROD ‘MS4D’ FLUSH MOUNT DIMENSIONS

BORE| A B C DD E EE F G KK ID |MM | P R \% Y NT TK [ TN | SN [ XT | ZM

1.50 [1.125[1.500(0.500| 1/4-28 [2.000|0.250]/0.375]/1.500| 3/4-16 |4.125(1.000(2.375|1.438]|0.500(2.250( 1/4-20 |0.375]0.625(2.250(2.313(6.875

80¢ 95eqg
SB!JOSSBDDV

2.00 [1.125]1.500{0.500| 5/16-24 {2.500]/0.250(0.375|1.500| 3/4-16 |4.125|1.000|2.375(1.845]|0.500(2.250|5/16-18{0.500(0.875(2.250|2.313|6.875 > LE,’
JQ =

m ~

2.50 [1.125]1.500{0.500| 5/16-24 {3.000]/0.250(0.375|1.500| 3/4-16 |4.250(1.000]2.500(2.188]|0.500(2.250| 3/8-16 [0.625|1.250(2.375|2.313]7.000 N 9—
Ne

»

3.25 |1.625(2.000(0.625| 3/8-24 |3.750|0.375/0.625(1.750| 1-14 [4.750(1.375|2.750|2.760(0.375|2.625| 1/2-13 |0.750|1.500|2.625|2.688 [8.000

4.00 [1.625(2.000]0.625| 3/8-24 [4.500(0.375[0.625]|1.750| 1-14 |4.750]1.375|2.750(3.320(0.375(2.625| 1/2-13 |0.750(2.063|2.625(2.688|8.000

5.00 |1.625]2.000(0.625| 1/2-20 |5.500(0.375]0.625|1.750 1-14 |[5.000|1.375(3.000{4.100|0.375|2.625| 5/8-11 [1.000|2.688|2.875|2.688|8.250

6.00 |2.000(2.375(0.750| 1/2-20 |6.500]/0.5000.750{2.000| 1 1/4-12{5.500(1.750|3.250|4.875|0.500|3.125| 3/4-10 |1.125|3.250|3.125(3.063[9.250

8.00 |2.000(2.375(0.750| 5/8-18 |8.500]0.750(0.625[2.000|1 1/4-12[5.625[1.750{3.375|6.438|1.125|3.000( 3/4-10 |1.125]|4.500|3.250(3.063[9.375

65T 95ed
ejeq [ea1uydad]

Note: Flush retainer on 4.00” to 8.00” bore.
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FM - How to Order

FM - Base
Dimensions

=
=
=]
=
=
T

Switches Accessories Options

Technical Data

Dimensions

FM - with Rod Lock

Page 208 Page 171

Page 223

Page 259

SERIES ‘FM’ FLUSH MOUNT: MOUNTING KITS

Most ‘FM’ cylinders are shipped ready to accept any ‘FM’ Series mounting kits. ‘FM’" cylinders can be
used in different applications simply by changing the mount. In addition, the ‘FM’ Flush Mount feature
can be used for mounting—just use the four (4) tapped holes in head or cap to mount cylinder. The
‘FM’ Series is one of the most versatile cylinders on the market. Choose from six (6) mounting kits. Each
kit comes complete with fasteners; pins are ordered separately.

MP1

MP2

MP4

MF2

MF1

MS1

BASE BAR

(Note: MS4 mount required)

SERIES

‘FM” MOUNTING KITS

BORE

MP1

MP2

MP4

MF1

MF1 OS ROD

MF2

Ms1

Base Bar

Part Number

Part Number

Part Number

Part Number

Part Number

Part Number

Part Number

Part Number

1.50

FM-MP1-15-KIT

FM-MP2-15-KIT

FM-MP4-15-KIT

FM-MF1-15-KIT

FM-MF1-15-OS-KIT

FM-MF2-15-KIT

FM-MS1-15-KIT

FM-BASEBAR-15-KIT

2.00

FM-MP1-20-KIT

FM-MP2-20-KIT

FM-MP4-20-KIT

FM-MF1-20-KIT

FM-MF1-20-OS-KIT

FM-MF2-20-KIT

FM-MS1-20-KIT

FM-BASEBAR-20-KIT

2.50

FM-MP1-25-KIT

FM-MP2-25-KIT

FM-MP4-25-KIT

FM-MF1-25-KIT

FM-MF1-25-OS-KIT

FM-MF2-25-KIT

FM-MS1-25-KIT

FM-BASEBAR-25-KIT

3.25

FM-MP1-32-KIT

FM-MP2-32-KIT

FM-MP4-32-KIT

FM-MF1-32-KIT

FM-MF1-32-OS-KIT

FM-MF2-32-KIT

FM-MS1-32-KIT

FM-BASEBAR-32-KIT

4.00

FM-MP1-40-KIT

FM-MP2-40-KIT

FM-MP4-40-KIT

FM-MF1-40-KIT

FM-MF1-40-OS-KIT

FM-MF2-40-KIT

FM-MS1-40-KIT

FM-BASEBAR-40-KIT

5.00

FM-MP1-50-KIT

FM-MP2-50-KIT

N/A

FM-MF1-50-KIT

FM-MF1-50-OS-KIT

FM-MF2-50-KIT

FM-MS1-50-KIT

N/A

6.00

FM-MP1-60-KIT

FM-MP2-60-KIT

N/A

FM-MF1-60-KIT

FM-MF1-60-OS-KIT

FM-MF2-60-KIT

FM-MS1-60-KIT

N/A

*Base Bar “SH” dimension is not NFPA. Refer to pages 31 & 35.
All other dimensions are NFPA.
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SERIES ‘FM’ (NFPA) CYLINDER WITH ROD LOCK

Floating Rod Bushing

SELF ALIGNMENT FEATURE
Rod Bushing is designed to float .002”
to improve bearing surface alignment.

e
T 1 1%%'83“

CUSTOMER ~ ROD CYLINDER
EQUIPMENT LOCK ROD BUSHING

* Reduces cylinder drag and erratic operation
* Reduces cylinder wear

* Provides a minimum of 25% longer life than
fixed Rod Bushing designs

HEAVY-DUTY DESIGN FOR RELIABLE, CONSISTENT OPERATION

® LOCKING COLIAR — Hardened specialized tool steel,
precision ground, multi-split collar design provides

4,000,000-5,000,000 cycles without fatigue or fracture.

PISTON-OUTER LOCK HOUSING - Hardened tool
steel, precision ground design also serves as a spring
guide for uniform clamp force distribution with virtually
no wear.

SPRING — Oversized for maximum power, heavy-
duty coil spring (low fatigue) will provide millions of
consistent rod lock actuations at full rated load.

BALL BEARINGS - Hardened, precision ground (high
grade) steel ball bearings provide total transfer of spring
force to locking collar.

ROD LOCK GUIDE (Steel) — Centers Rod Lock to
cylinder rod bushing and maintains perfect alignment
eliminating binding or rod scraping or reduced locking
force due to misalignment.

PISTON GUIDE — Hardened and ground steel guide
that centers the piston-outer lock housing and provides
bearing surface for piston/spring assembly

@ ROD GUIDE BEARING - High-load wear strip (PTFE
based), self lubricating.

PISTON SEAL — Heavy lip  design Carboxylated
Nitrile  construction. Seal is pressure activated and
wear compensating for extended life (self lubricating
material).

® ROD WIPER - Urethane

RETAINER RING (Steel) — Retains coil spring

compression (under very high spring force) and internal

lock components (NOTE: Do not remove).

HOUSING - Precision machined from 6061-T6

aluminum, black anodized for corrosion resistance.

@ SLEEVE NUT (Steel) — Provides four (4) tapped holes for
mounting unit or MF1 flange.

® FM SERIES CYLINDER — Refer to TRD catalog pages
28-36 for specifications and options.

@ CYLINDER PISTON ROD — Hard chrome plated steel.

PERMANENT LUBRICATION — Permanently lubricated
with Magnalube-G PTFE based grease on all internal
components. No additional lubrication is required.

@

100% Fill Ball Bearing Design

The cavity between the Locking Collar and Outer Lock
Housing is 100% filled with ball bearings, providing
UNIFORM distribution of Locking (Clamp/Holding) Force.

DESIGN ADVANTAGES:
* LOW METAL FATIGUE — On all clamping components.

¢ SUPERIOR LOCKING FORCES -
HIGHEST LOCKING FORCES IN THE INDUSTRY.

* NON WEARING - Low component fatigue eliminates
wear and extends life to 4,000,000 - 5,000,000 cycles at
full rated load.
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The TRD difference...
TRD'’s floating rod bushing design and ‘RL" Series Rod Lock =

OPTIMIZED RESULTS and SUPERIOR PERFORMANCE.

For rod locks to achieve the rated holding force and maximize
cycle life, good alignment must be maintained between the
locking mechanism and cylinder rod. With TRD’s Floating
Rod Bushing design and accurate rod lock alignment to assure
superior performance and trouble-free operation.

OPERATING PRINCIPAL

Air Pressure Exhausted CIAMPING (locked) CONDITION:
* When air pressure is exhausted from rod lock, high spring

force is applied to the piston/outer lock housing which
utilizes an ultra-fine tapered wedge mechanism. Ball
<€ bearings transfer the spring force directly to the locking
o e ﬂ collar. The locking collar is designed to flex and securely

grip the rod. Clamping action does not move or disturb

\ the rod, maintaining rod position during actuation.
Locking

ﬁ Collar

CRCRT]
- { HIGH SPRING FORCE
LOCKS PISTON ROD
IN PLACE
Ball
Piston/Outer Lock Bearings

Housing
60-150 PSI Air Pressure

overcomes the spring force, moving Piston/Outer Locking
Housing. This movement provides clearance in the
tapered mechanism allowing the Locking Collar to relax
and provide free rod movement.

Air pressure moves piston,l
compressing spring, which
eliminates locking force

UNCIAMPED CONDITION
(Free Moving Piston Rod):
When air pressure is applied to rod lock, the air pressure

OPERATING PRESSURE OPERATING TEMPERATURE

Cylinder 0 TO 250 PSI AIR Standard Seals 10°F to 180°F (-12°C to 82°C)
Rod Lock 60 TO 150 PSI AIR Fluorocarbon Seals 0°F to 400°F (-18°C to 204°C)
Standard .000” to .008” Diameter +.000” to -.002” Nominal Diameter
Close Tol. (Optional) .000” to .002” - .003” Hardened Shaft .0005” Minimum hard chrome
*Represents clearance within the rod lock unit, Unhardened Shaft .001” Minimum hard chrome
.000” movement due to actuation. Finish 6 to 10 micro-inch




APPLICATION & RATED HOLDING FORCE z
<
I
Rod Locks are used to hold linear cylinder loads stationary in any mounting orientation. Units will lock in e
both directions to rated holding force. They are not designed to withstand rotational loads or to “brake” the g
load in dynamic applications. Units are commonly used in work holding applications and for locking tools or )
fixtures in the event of air pressure loss. They are very common in positioning systems since they will hold 3
. ey .« . . . . . =
the cylinder position very rigidly. Units are also common in emergency stop (E-Stop) applications.
Refer to safety information on page 59 for proper application. O
3=
@
COMMON APPLICATIONS 2.3
Cw
= 0
7]
om
5=
37
23
© c
535
@\ -
M
<
z.
=
-
g
o
=
)
(@)
5
50
o
EFFECTIVE POUNDS OF FORCE AT: =
ROD | STROKE | PISTON RODLOCK | HOLDING | = 2
BORE | DIA. TYPE AREA 60 PSI 80PSI_| 100 PSI BORE ROD DIA. MODEL FORCE * -
150 ALL EUSH 1.767 106 142 177 1.50 0.625 RL-063150 200
0.625 ULL 1.460 88 117 146 IBE 063200 00
ALL PUSH 3.142 188 251 314 2.00 T 000 RL100200 250
200 | 0625 | PULL 2.835 170 227 284 : -
0.625 RL-063250 650
1.000 | PULL 2357 141 189 236 2.50
1.000 RL-100250 650 >
ALL PUSH 4.909 295 393 491 T 000 T TTERE 1500 2
250 [ 0.625 | PULL 4.602 276 368 460 3.25 ‘ e
1.375 RL-138325 1000 @ B
1.000 | PULL 4124 247 330 412 000 RL 100100 550 A
ALL PUSH 8.296 498 664 830 4.00 ’ S8
1.375 RL-138400 1550 & 3.
325 [ 1.000 | PULL 7.511 451 601 751 2
1.000 RL-100500 2150 @
1375 | PULL 6.811 409 545 681 5.00 355 RL 138200 20
ALL PUSH 12.566 754 1005 1257 :
6.00 1.375 RL-138600 2850
400 [ 1.000 | PULL 11.781 707 942 1178 : 750 RL175600 3850
1375 | PULL 11.081 665 886 1108
ALL PUSH 19.635 1178 1571 1964 -
5.00 | 1.000 PULL 18.850 1131 1508 1885 *Holding force is the minimum rating on clean Sz
1A3L7LS EBEL ;2;;2 1(6)22 ;;‘Z; ;g;; and dry rods over the entire life of the unit. Add ¥ &
. . o N
600 1375 PULL 26789 1607 144 2679 thg load weight to the basic cylinder force when & 2
1.750 PULL 25.869 1552 2070 2587 sizing rod lock.

ROD LOCKS ARE 100% TESTED to assure that each unit exceeds the
published rated holding force. When properly applied, rod locks will
maintain the published holding force over the life of the unit.
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HOW TO ORDER: CYLINDER WITH ROD LOCK

E S
5
= :
o) F - M$S4 -250x10-HGC:- RL - 063250 -: MPR
S T A T T A T T T A
2 . : 1
° [ SERIES | BORE STROKE ;[ rob E S e B [ CYLINDER OPTIONS
I [ ] 250 PSI AIR | 1.50{2.00 ‘| _Lock : ‘— ADDS LENGTH TO CYLINDER - SEE “OPTION LENGTH ADDER” CHART BELOW.
1 250|3.25| |07to 120" AL 063 |0.625”| | 150 [150"|: A = | EXTENDED PISTON ROD THREAD (Example: A = 27)
E NFPA MOUNTS +00l500| |MADETO : 100 [1.0007| [200 |2.00 : As | ADJUSTABLE STROKE - RETRACT (SPECIFY LENGTH, Example:
s MF1] FRONT FLANGE (1.50"- 6.00" Bore) —= ORDER : 138 |1.375"| [ 250 |2.507]. AS =47)
MF2 | REAR FLANGE (1.50’- 6.00” Bore) E- : 175 |1.750”| | 325 |3.25"|: A/O | AIR/OIL PISTON
MP1] REAR PIVOT GLEVIS (1.50"- 6.00” Bora) : 700 [4.007|: [ x| B | 25" URETHANE BUMPER BOTH ENDS
MP2 | REAR PIVOT CLEVIS (1.50"- 6.00” Bore) 500 |5.00” X BC .25” URETHANE BUMPER CAP ONLY
MP4 | REAR PIVOT EYE (1.50’- 4.00” Bore : 600 |6.00" |: | x| BH | 25" URETHANE BUMPER HEAD ONLY
7 )
@ ¢  |[MS1|FRONT&REAREND ANGLE (1506.00"Bore) | [ | feeeeiiii T BP__| BUMPER PISTON SEALS (1.50” - 6.00" Bore)
£ ©  [us2] SIDE LUG (1.50° 6.00 Bore) o BSP_| BSP PORTS (SPECIFY SIZE, Example: BSP = 1/4")
ea »  |Ms4] BOTTOM TAPPED HOLES (1.50"- 6.00" Bore) e C‘EB? égg“\”ﬁm EN | ELECTROLESS NICKEL PLATED
, 5 MT1 | FRONT TRUNNION (1.50"- 6.00” Bore) STEETo EOSHIANS ORTION LENGTH KK2_| LARGE MALE ROD THREAD
£ MT2 | REAR TRUNNION (1.50"- 6.00” Bore) E')N_"E il %LL::VESLS'\‘“Q HEAD CUSHION ADDER” CHART KK3 | FEMALE ROD THREAD
> .= [mxo] NO MOUNT (1.50"- 6.00" Bore) = DOUBLE RO H POSITION 2 IS STANDARD BELOW. KK3S | STUDDED PISTON ROD (KK3 with Stud, Loctite in place)
= SPECIFY FOR POSITIONS: 1, 3 & 4
O [easH yonnrea (150" 4.00" Bore) . KK4 | FULL DIAMETER MALE ROD THREAD
BAR : : LONG HEAD CUSHION KK5_| BLANK ROD END (NO THREADS, ‘A" = 07)
" ey Fon posimons: 134 LF_ Low FRICTION SEALS
il MA | MICRO-ADJUST (6" MAX. STROKE) Available on Double Rod End
EXTRA LONG HEAD CUSHION Models
STANDARD PORT AND CUSHION ELH|  POSITION 2 IS STANDARD X wag | MICRO-ADJUST WITH SOUND DAMPENING BUMPER (67 MAX.
o o SPECIFY FOR POSITIONS: 1, 3 & 4 STROKE)
g = ADJUSTMENT POSITIONS CAP CUSHION MPR | MAGNETIC PISTON FOR REED OR SOLID STATE SWITCHES -
= = B c POSITION 6 1S STANDARD TRD MODELS: R10, R10P, RAC, RHT & MSS
z 7] * Ports - Positions 1 and 5 SPECIFY FOR POSITIONS: 5,7 & 8 NR__| NON-ROTATING
5 LONG CAP GUSHION OP__| OPTIONAL PORT LOCATION OR SIZE (Example: Ports @ 3 & 7)
L g * Cushion Ad]ustment - Positions 2 and 6 c POSITION 6 1S STANDARD 0S_| OVERSIZE ROD DIAMETER (SPECIFY SIZE, Example: OS = 1.38")
S.= S itV N Standard Positi Wh SPECIFY FOR POSITIONS: 5, 7 & 8 EXTENDED PISTON ROD
. - RLC = | (Example: IF RLC = 0,50, THEN 1” ROD EXTENSION IS RLC =
w0 peci y on andar ositons en EXTRA LONG CAP CUSHION g.;g?;l)e
Ordering ELC SPEZ%”F'SQ‘ EO‘SITS‘B%'\'SPQRE es | SAE_| SAE PORTS (SPECIFY SIZE, Example: SAE #10)
. ssa | STAINLESS STEEL PISTON ROD, TIE RODS & SLEEVE NUTS, AND|
FIXED CUSHIONS FASTENERS
= FIXED HEAD CUSHION SSF_| STAINLESS STEEL FASTENERS
8 FCH (NON-ADJUSTABLE, NO SSN_| STAINLESS STEEL TIE ROD NUTS
it ADJUSTMENT NEEDLE) SSR_| STAINLESS STEEL PISTON ROD
= FIXED CAP CUSHION SST_| STAINLESS STEEL TIE RODS
<) FCC (NON-ADJUSTABLE, NO STOP TUBE - SPECIFY STOP TUBE LENGTH (in inches)
o2 ADJUSTMENT NEEDLE) X | ST | SPECIFY STROKE AS ES (effective stroke)
= FIXED HEAD AND CAP CUSHION (Example: FM MS4 2 X 24ES-ST=3)
= FC (NON-ADJUSTABLE, NO TMS- | STEEL CYLINDER TUBE, BLACK EPOXY PAINT FINISH
2 ADJUSTMENT NEEDLE) TH__| 400 PSI HYDRAULIC NON-SHOCK
' Note: “L” AND “EL” CUSHION OPTIONS YV__{ FLUOROCARBON ROD LOCK SEALS
s CAN BE ORDERED AS FIXED VS_| FLUOROCARBON CYLINDER SEALS
z CUSHIONS. XX_| SPECIAL VARIATION (SPECIFY)
Example: FCLH, FCELH *STEEL TUBES do not work with MPR magnetic pistons. Refer to
pages 231-233 of TRD master catalog for Balluff end of stroke
Notes: 1) Ordering example for non- sensors.
standard cushion locations:
» - H3C7
g '; 2) Refer to page 176 for assistance OPTION LENGTH ADDER
= o in cushion length selection. (ADD TO CATALOG BASIC OVERALL LENGTH DIMENSIONS)
Q. %0 3) Cushions can be ordered on OPTION
O = same side as ports. ST* (STOP TUBE)
BORE [ B BC | BH | ELC | ELH Example: ST=2
150 | 0500 | 0.250 | 0.250 | 1.000 | 1.000 2.000
2.00 | 0500 [ 0.250 [ 0.250 | 1.000 [ 1.000 2.000
SPECIAL ROD LOCK MODIFICATIONS 250 | 0500 | 0.250 [ 0.250 | 1.000 | 1.000 2.000
3.25 | 0500 [ 0.250 [ 0.250 | 1.250 [ 1.250 2.000
Common rod lock modifications include metallic rod scraper, close tolerance axial 4.00 | 0500 | 0250 | 0.250 | 1.250 | 1.250 2.000
» movement, fluorocarbon seals, electroless nickel plating or stainless steel housing. 0D _|| @50 || OFF0 || OZED || 120 || 150 2000
2L . 6.00 | 0500 | 0.250 [ 0.250 | 1.500 | 1.500 2.000
1S
g« Consult your local distributor or TRD for more information and delivery. *Note: The desired Stop Tube length adds directly to the overall
» 9 cylinder length.
Q oo
o (]
o -
<
‘FM’ NFPA MOUNTS
MF1 MF2 MP1 MP2 MP4 MS1
wn
L Q
= N
S o
. § S'f
172) Q.
1.50" to 1.50" to 1.50" to 1.50" to 1.50" to 1.50" to
6.00” Bores 6.00” Bores 6.00” Bores 6.00” Bores 4.00” Bores 6.00” Bores

1.50” to 1.50” to 1.50” to 1.50” to 1.50” to $
6.00” Bores 6.00” Bores 6.00” Bores 6.00” Bores 6.00” Bores 4.00” Bores

Technical Data
Page 259
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HOW TO ORDER: CYLINDER & ROD LOCK REPLACEMENT PARTS

-

<

REPLACEMENT CYLINDERS g:

FM - MS4 -2.50 x 10 - HC -RBRL- MPR =

f o

| SERIES | [BORE| [STROKE] a'

NFPA MOUNTS | | CYLINDER “READY” FOR ROD LOCK |

[_STYLE (DOUBLE ROD) | [ cushions ] §'§

Note: Cylinders will ship with standard rod end (KK1) and standard rod extension (RLC dimension) unless otherwise noted by Y
customer. 2.5
S w

30

ROD LOCK PART LIST

U M
5%

2
22
se
2=

=
<
1

z.
=
=
g
o
=
=4

e

=}

RATED
ROD HOLDING
BORE DIAMETER ROD LOCK MODEL FORCE (LBS) ROD LOCK ONLY MOUNTING KIT q%’_g
1.50 0.625 RL-063150 200 RL-063150-1 MK-063150 =
500 0.625 RL-063200 500 RL-063200-1 MK-063200 =3
1.000 RL-100200 350 RL-100200-1 MK-100200
)50 0.625 RL-063250 650 RL-063250-1 MK-063250
1.000 RL-100250 650 RL-100250-1 MK-100250
105 1.000 RL-100325 1000 RL-100325-1 MK-100325 >
’ 1.375 RL-138325 1000 RL-138325-1 MK-138325 > §
400 1.000 RL-100400 1550 RL-100400-1 MK-100400 E é
1.375 RL-138400 1550 RL-138400-1 MK-138400 & =2
1.000 RL-100500 2150 RL-100500-1 MK-100500 -
>00 1.375 RL-138500 2150 RL-138500-1 MK-138500
1.375 RL-138600 2850 RL-138600-1 MK-138600
0.00 1.750 RL-175600 2850 RL-175600-1 MK-175600

Notes:

€ze 9%ed
SIUOHUMS

Holding Force - The minimum rating over the entire life of the rod lock.
Initial actual holding forces are higher.
DO NOT disassemble rod lock - UNIT CONTAINS HIGH SPRING FORCE. Return to TRD Mfg. for service.

Replacement Rod Locks are shipped with a steel shaft. DO NOT remove 60-150 PSI supply air to Rod Lock
without steel shaft or cylinder rod in place - permanent damage to Rod Lock may occur.

65 98ed
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SERIES ‘FM’ DIMENSIONS: BASIC CYLINDER (MXO MOUNT)

Y
%
'g FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION)
S
=
§ | About Rod End Styles PISTON ROD END STYLES
' Style 1 Male Rod End is STANDARD
b3 STYLE1 & 2 STYLE 3 STYLE 4 STYLE 5
= Other NFPA Styles can be specified KK1 & KK2 KK3 KK4 KK5
(see chart). K1 MM ROD DIA. KK3 (STYLE 3) MM ROD DIA. MM ROD DIA.
(STYLE 1) v MM~ o~ ~
- Need a rod end not listed? K2 ROD Kia s
Y < NO PROBLEM! Each Piston Rod is K(STVLE 2) 5 DlA-| 5 (STYLE 4) — 5 (STYLE 5) 5
Iy g made-to-order and does not delay | X x o) Q o) o)
r:la c shipment. Coarse (UNC) threads, i - HE— _j — | -
s QE" Metric threads or just plain rod ends | (... (=) e L] (=) =)
c.= are common. Thread lengths are also Q | @) Q Q
a made-to-order (Specify: “A”=Length). e A _,l RLC e | RLC fe—]| & |, _,I RLG || & _,I RLC &
NEED SOMETHING NOT LISTED? — T - o
Just send us a sketch. ! |‘_ <_AV_|:|_ -1y |‘_ ! |‘_
In most cases, quotes are turned
- N .
g = around in one day!
3
25
EI £ ROD STANDARD OPTIONAL
=0 DIAMETER Style 1 - Male Style 2 - Male Style 3 - Female Style 4 - Male Style 5 - Blank
BORE (MM) KK1 A KK2 A KK3 A KK4 A KK5 RLC \
1'5(2)’52600’ 0.625 7/16 -20 0.750 1/2-20 0.750 7/16 -20 0.750 5/8-18 0.750 No Threads 0.375 | 0.250
~ .
= [3.25,4.00
3 ’ 5’00' " 1.000 3/4-16 1.125 7/8-14 1.125 3/4-16 1.125 1-14 1.125 No Threads 0.500 | 0.250
= .
§ 6.00 1.375 1-14 1.625 11/4-12 1.625 1-14 1.625 13/8-12 1.625 No Threads 0.625 | 0.250
=
5=
3
o / 4
s STANDARD ROD: ‘MXO’ (NO MOUNT)
T
WITH ROD LOCK MOUNTED
DD TAPS RLEE (NPT) RLY RLP P + STROKE
LOTHENDS) \ RLEE (NPT) EE NPT EE NPT
er N ‘ MM ROD DIA. a vl N\ _
— i T ¥ T ¥
S5 HH @ KK THDS. ! b
L B N
o< \ N
R MXO
\ J ' i (NO MOUNT)
Vany an R T e O N P
. \W NP2 Rkl Ll
<% B BUSHING DIA. —
o= A
S § -V RL G ‘<—J—>
) R LB + STROKE
g ——— RLESQ. —— ‘ RLZB + STROKE
o -9
<
‘FM’ SERIES BASIC DIMENSIONS ‘MXO’ (STANDARD ROD) ROD LOCK BASIC DIMENSIONS
BORE| A B DD E EE G J KK LB | MM P R RL [ RLC | RLE RLEE RLP | RLY | V [RLZB
I 1.50 10.750 [ 1.125| 1/4-28 [2.000| 1/4 NPT |1.5001.000 | 7/16-20 | 3.625 [ 0.625 | 2.375|1.430( 3.000 | 0.375 [ 1.980 [ 1/8 NPT |3.563]0.940]0.250|7.250
o
L=
S ?_, 2.00 [0.750(1.125|5/16-24|2.500 [ 1/4NPT [1.500]1.000 | 7/16-20 [3.625] 0.625 | 2.375[1.840 3.000 | 0.375 | 2.480 | 1/8 NPT |3.563[0.940 [ 0.250|7.250
= o
s
i 2.50 |0.7501.125| 5/16-24 | 3.000 [ 1/4 NPT [1.500]1.000 | 7/16-20 |3.750| 0.625 |2.500]2.190| 3.250 | 0.375|2.980 | 1/8 NPT |3.750 | 1.000 | 0.250 | 7.625

3.25 |1.125]1.500| 3/8-24 |3.750( 3/8NPT [1.750]1.250| 3/4-16 |[4.250| 1.000 |2.750]2.760 | 4.000 | 0.500 | 3.730 | 1/4 NPT |4.438(1.313]0.250|9.000

4.00 |1.125[1.500 | 3/8-24 [4.500| 3/8NPT |1.750(1.250| 3/4-16 |4.250| 1.000 | 2.750 | 3.320 [ 4.000 | 0.500 | 4.480 | 1/4 NPT [4.438]1.313[0.250]9.000

5.00 |1.125]1.500| 1/2-20 |5.500 | 3/8 NPT [1.750]1.250| 3/4-16 [4.500 | 1.000 |3.000|4.100 | 4.000 | 0.500 | 5.480 | 1/4 NPT |4.438(1.313]0.250(9.250

6.00 |1.625]2.000| 1/2-20 |6.500 | 1/2NPT [2.000]1.500 1-14 5.000 [ 1.375 [3.2504.880 | 4.500 [ 0.625 | 6.480 | 1/4 NPT [5.060]1.440]0.250 [10.375

<
+—
<
Qo
— 2]
s N
Sy
cC s
-~ o
19}
<P
=
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SERIES ‘FM’ DIMENSIONS: BASIC CYLINDER (MXO MOUNT)
FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION)

PISTON ROD END STYLES
Style 1 Male Rod End is STANDARD
STYLE1 & 2 STYLE 3 STYLE 4 STYLE 5
Other NFPA Styles can be specified
(see chart).
KK1 MM ROD DIA. KK3 (STYLE 3) MM ROD DIA. MM ROD DIA.
Need a rod end not listed? (ST:::” ™ roo [ Kia ™ ™
NO PROBLEM! Each Piston Rod is K(STYLE 2) 5 DiA._| 5 Y (STYLE 4) — 5 (STYLEKSS) 5
made-to-order and does not delay | A A o) 1.l O o) o)
shipment. Coarse (UNC) threads, | - " NN - |
Metric threads or just plainrod ends | (| () l () N () ()
are common. Thread lengths are also o 1 Q [remesmess o o
made-to-order (Specify: “A”=Length). A RLC & — ric ] e A RLC el & _J RLC &~
NEED SOMETHING NOT LISTED? - N . T
Just send us a sketch. v |'_ _’AV_|:|_ -V |'_ v |'_
In most cases, quotes are turned '_
around in one day!
ROD STANDARD OPTIONAL
DIAMETER Style 1 - Male Style 2 - Male Style 3 - Female Style 4 - Male Style 5 - Blank
BORE (MM) KK1 A KK2 A KK3 A KK4 A KK5 RLC \%
2.00, 2.50| 1.000 3/4-16 1.125 7/8-14 1.125 3/4-16 1.125 1-14 1.125 No Threads 0.500 | 0.250
3.25, 4.00,
5 00 1.375 1-14 1.625 11/4-12 1.625 1-14 1.625 13/8 -12 1.625 No Threads 0.625 | 0.250
6.00 1.750 11/4-12 2.000 11/2-12 2.000 11/4-12 2.000 13/4-12 2.000 No Threads 0.750 | 0.250
/ /
MXO’ (NO MOUNT): OVERSIZED ROD
D(BDO-'ll—'ﬁF:ESI\IDS) RLEE (NPT) [~ RLY RLP P + STROKE ————
; RLEE (NPT) EE (NPT, EE (NPT)
N MM ROD DIA. / f FD N\ o
N A W HH
N\ N\ T KKT{)‘S. ‘ a
) ] MXO o
\ rrrrrrrrrrr ] (NO MOUNT)
I
D) 7N
A= S B BUSHING DIA. R -
A —»
-V RL FHe—G —J ‘%JH
R LB + STROKE
——— RLESQ. ——» RLZB + STROKE
‘FM” SERIES BASIC DIMENSIONS ‘MXO’ (OVERSIZED ROD) ROD LOCK BASIC DIMENSIONS
BORE| A B DD E EE FH | G J KK IB |[MM| P R RL | RLC| RLE | RLEE | RLP |RLY | V |RLZB
2.00 [1.125(1.500 5/16 -24 | 2.500 | 1/4 NPT {0.375]1.500|1.000| 3/4-16 |3.625]1.000]2.3751.840(3.750]0.500(2.480( 1/8 NPT | 4.500 | 1.250]0.250 | 8.500
2.50 [1.125(1.500| 5/16 -24 | 3.000 | 1/4 NPT [0.375]1.500|1.000| 3/4-16 |3.750]1.000]2.500(2.190(3.750]0.500(2.980( 1/8 NPT | 4.500 | 1.250]0.250 | 8.625
3.25[1.625(2.000( 3/8-24 |3.750 | 3/8 NPT [0.625]1.750|1.250| 1-14 [4.250]1.375]2.750(2.760{4.000]0.625|3.730( 1/4 NPT | 5.063 | 1.438]0.250 | 9.750
4.00 (1.625]2.000| 3/8-24 |4.500 | 3/8 NPT |0.625]|1.750(1.250| 1-14 |4.250(1.375(2.750(3.320]4.000 [0.625(4.480| 1/4 NPT | 5.063 |1.4380.250 | 9.750
5.00 |1.625]|2.000| 1/2-20 |[5.500 | 3/8 NPT [0.625(1.750(1.250 1-14 [4.500(1.375]3.000]4.100(4.125]0.625|5.480| 1/4 NPT | 5.188 [1.438(0.250 [10.125
6.00 [2.000(2.375( 1/2-20 | 6.500 | 1/2 NPT [0.750]2.000]1.500|1 1/4-12{5.000|1.750]3.250|4.875(4.500]0.750|6.480| 1/4 NPT | 5.820 [1.563(0.250 [11.250
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‘MS1’ (HEAD & CAP END ANGLE): STANDARD ROD

S
)
=
S WITH ROD LOCK MOUNTED
=
‘; ‘ RLXA + STROKE
|
o Vany VY (] Lo L
a= \ e w N\
= ©
O [ I
(6) AB DIA.*
VN I N g / HOLES
»  MATERIAL: N4 % l AT
&J g ALUMINUM _E ] [ T 11T [T
c-2 f——S— —|AO [« AL -] [+ AL~
@z RLSA + STROKE
)
S E
L3
‘FM’ SERIES ‘MS1’ ANGLE MOUNT DIMENSIONS
ROD ADD STROKE
BORE DIAMETER AB AH AL AO AT S RLSA RLXA
= 1.50 0.625 0.438 1.188 1.000 0.375 0.125 1.250 8.625 8.250
cc
g = 2.00 0.625 0.438 1.438 1.000 0.375 0.125 1.750 8.625 8.250
wn
= 5 2.50 0.625 0.438 1.625 1.000 0.375 0.125 2.250 9.000 8.625
_E
E 5 3.25 1.000 0.563 1.938 1.250 0.500 0.125 2.750 10.750 10.250
4.00 1.000 0.563 2.250 1.250 0.500 0.125 3.500 10.750 10.250
5.00 1.000 0.688 2.750 1.375 0.625 0.188 4.250 11.250 10.625
6.00 1.375 0.813 3.250 1.375 0.625 0.188 5.250 12.250 11.750

*Note: 1.50” bore has four (4) “AB” holes on “S” dimension.
For dimensions not shown, see page 44.
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‘MS1’ (HEAD & CAP END ANGLE): OVERSIZED ROD
WITH ROD LOCK MOUNTED

g ~ ‘ RLXA + STROKE
- I -
=1
% iy D = =
SE N s \\w
B i
P - . (6) ABDIA.*
o T A HOLES
\u N\ l [ AT
$  Awnow — et T Ry
L s —|A0 [+ AL |+ AL |
55 RLSA + STROKE
2 (%)
g &
¢s
é = ‘FM’ SERIES ‘MS1’ ANGLE MOUNT DIMENSIONS
ROD ADD STROKE

BORE DIAMETER AB AH AL AO AT S RLSA RLXA

2.00 1.000 0.438 1.438 1.000 0.375 0.125 1.750 9.750 9.500
" 2.50 1.000 0.438 1.625 1.000 0.375 0.125 2.250 9.875 9.625
(5} on
SU & 3.25 1.375 0.563 1.938 1.250 0.500 0.125 2.750 11.375 11.000
w-— D
¥ 4.00 1.375 0.563 2.250 1.250 0.500 0.125 3.500 11.375 11.000
@n

5.00 1.375 0.688 2.750 1.375 0.625 0.188 4.250 12.000 11.500

6.00 1.750 0.813 3.250 1.375 0.625 0.188 5.250 13.000 12.625

*Note: 1.50” bore has four (4) “AB” holes on “S” dimension.
For dimensions not shown, see page 44.

Technical Data
Page 259
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‘MS2’ (SIDE LUG): STANDARD ROD

-
WITH ROD LOCK MOUNTED :
T
[ ; =
a s
iy = 2
(=]
SBDIA. (4)
(&) 0 2
N2 g
o
p . ER ‘ ‘
] (R T
st | 1D @’;3} ! H
‘ | Is | ‘ st‘—-’e su—| — sz O
US RLXS ‘ SS + STROKE sw 2=
‘ ‘ m 1
2.3
=3
a ¢}
“EM’ SERIES ‘MS2’ SIDE LUG MOUNT DIMENSIONS
ROD ADD STROKE
BORE |DIAMETER|  SB E/2 ST su sw sz TS Us RLXS sS
1.50 0.625 0438 | 1000 | 0500 | 1125 | 0375 | 0625 | 2750 | 3.500 | 4.000 2.875 .
2.00 0.625 0438 | 1250 | 0500 | 1125 | 0375 | 0625 | 3.250 | 4.000 | 4.000 2.875 3=
@
2.50 0.625 0438 | 1.500 | 0500 | 1125 | 0375 | 0625 | 3.750 | 4500 | 4.250 3.000 Sl
3.25 1000 | 0563 | 1.875 | 0750 | 1.250 | 0500 | 0750 | 4750 | 5750 | 5.250 3.250 S5
3
4.00 1.000 | 0563 | 2250 | 0750 | 1.250 | 0500 | 0750 | 5500 | 6500 | 5.250 3.250
5.00 1000 | 0813 | 2750 | 1000 | 1063 | 068 | 0563 | 6875 | 8250 | 5.438 3.125
6.00 1375 | 0813 | 3250 | 1000 | 1313 | 068 | 0813 | 7875 | 9250 | 6.070 3.625

For dimensions not shown, see page 44.
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‘MS2’ (SIDE LUG): OVERSIZED ROD
WITH ROD LOCK MOUNTED

1

@y
24

121 23ed
suondQ

I

D
SBDIA. (4) %

ST\% 7 @Tﬂl
T

F

M
2

sw%—r SU— % sz

|
T
'
i

_
|

us e——— RLXS T SS + STROKE ———— [« SW (Jﬁ>
Al e)
)
3
(=
‘FM’ SERIES ‘MS2’ SIDE LUG MOUNT DIMENSIONS *® ;—;-
ROD ADD STROKE »
BORE DIAMETER SB E/2 ST SU SW SZ TS us RLXS SS
2.00 1.000 0.438 1.250 0.500 1.125 0.375 0.625 3.250 4.000 5.250 2.875
2.50 1.000 0.438 1.500 0.500 1.125 0.375 0.625 3.750 4.500 5.250 3.000
wn
3.25 1.375 0.563 1.875 0.750 1.250 0.500 0.750 4.750 5.750 6.000 3.250 q;": §
m r~
(@]
4.00 1.375 0.563 2.250 0.750 1.250 0.500 0.750 5.500 6.500 6.000 3.250 N g‘
w
7
5.00 1.375 0.813 2.750 1.000 1.063 0.688 0.531 6.875 8.250 6.313 3.125
6.00 1.750 0.813 3.250 1.000 1.313 0.688 0.813 7.875 9.250 6.938 3.625

For dimensions not shown, see page 45.
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‘MS4’” (BOTTOM TAPPED HOLES): STANDARD ROD

L
@
o
S WITH ROD LOCK MOUNTED
L |:(>BDO'%§F§\‘DS) RLEE NPT B BUSHING DIA RLY RLP P + STROKE
g RLEE NPT EE NPT EE NPT
§ — //\ MM ROD DIA. { iVa N
[ KK THDS. S8 Lofed §
' \% N\
> |
(55
: i
v g
& D)
<2 N\ —RLC
@2 . v
' 4 ™ ‘F T~ (4) NTTAP A — ”V‘“
E i= R TK DEEP RLXT SN+ STROKE
Q k—— RLESQ. ——» RLZB + STROKE
‘FM” SERIES ‘MS4” FLUSH MOUNT DIMENSIONS ROD LOCK BASIC DIMENSIONS
- BORE| A B DD E EE KK MM NT P R SN | TK | TN | RLC | RLE | RLEE | RLP |RLXT| RLY |RLZB| V
=
= g 1.50 |0.7501.125| 1/4-28 | 2.000 IJH/;‘T 7/16-20 1 0.625 | 1/4-20 [2.375|1.438(2.250(0.375]0.625|0.375|1.984 I\K’ST 3.56314.570(0.938]7.250(0.250
3t
, @ 2.00 [0.750(1.125|5/16-24| 2.500 ljlgT 7/16-20 | 0.625 | 5/16-18 [ 2.375 | 1.844 (2.250( 0.500 | 0.875|0.375 | 2.484 I\K’ST 3.56314.570]0.938(7.250]0.250
=
ED 2.50 |0.7501.125 | 5/16-24 | 3.000 ergT 7/16-20 [ 0.625 | 3/4-16 | 2.500 (2.188 [2.375] 0.625 | 1.250|0.375 [ 2.984 '\]“/:,BT 3.750[4.8201.000 | 7.625 | 0.250
3.25 |1.125]1.500| 3/8-24 |3.750 lfll/gl' 3/4-16 [ 1.000 | 1/2-13 |2.750]2.7602.625 [ 0.750 | 1.500| 0.500 | 3.734 l;]l{:}r 4.43815.82011.3139.000|0.250
=< 3/8 1/4
8 4.00 |1.125]1.500 | 3/8-24 |4.500 NPT 3/4-16 [ 1.000 | 1/2-13 |2.750(3.3202.625| 0.750 | 2.063| 0.500 | 4.484 NPT 4.43815.820]1.313(9.000]0.250
-
'8 5.00 [1.125(1.500| 1/2-20 | 5.500 l\3H/:’8T 3/4-16 [ 1.000 | 5/8-11 |3.000 |4.100 |2.875 | 1.000 | 2.688|0.500 | 5.484 ,3”/;,4T 4.438(5.820(1.313 (9.250( 0.250
& 1/2 1/4
< 6.00 [1.625]2.000| 1/2-20 | 6.500 | | or 114 | 1.375 | 3/4-10 |3.250 [4.875|3.125| 1.1253.250|0.625|6.484 | | .o |5.063 [6.560 | 1.438 [10.375) 0.250
H For dimensions not shown, see page 44.
1
=

‘MS4” (BOTTOM TAPPED HOLES): OVERSIZED ROD
WITH ROD LOCK MOUNTED

12} el
S5 DD TARS o N RLEENPT o HING DA - RLY RLP P + STROKE
= - MMROD DIA. RLEE NPT EE NPT EE NPT
28 l /- e N
\\w \\5 \ \
R EsQ.
o
‘T8 /AN R A\
S N R I\ —{RLCl |
gg;n 4.‘ N ‘P A — 4VF
2 = R RLXT SN + STROKE
—— RLESQ. — RLZB + STROKE
‘FM’ SERIES OVERSIZE ROD ‘MS4’ FLUSH MOUNT DIMENSIONS ROD LOCK BASIC DIMENSIONS
® . BORE| A B DD E EE KK | MM NT P R SN TK TN | RLC | RLE | RLEE [ RLP [RLXT| RLY | RLZB | V
v
o
S5 | 200 [1.125]1.500|5/16-242.500 ,l{fT 3/4-16 [ 1.000 | 0.313-18 | 2.375 | 1.844 | 2.250| 0.500 | 0.875 | 0.500 | 2.484 ,L/ET 4.500 [5.813]1.250| 8.500 | 0.250
E o
S s
% | 2.50 |1.125[1.500 |5/16-243.000 ,l'/fT 3/4-16 [ 1.000 | 0.375-16 | 2.500 | 2.188 | 2.375 | 0.625 | 1.250 | 0.500 | 2.984 L/ST 4500 [5.813]1.250| 8.625 |0.250
3.25 [1.625[2.000 | 3/8-24 |3.750 I\3!I/38T 1-14 [1.375[0.500-13 | 2.750 | 2.760 | 2.625 | 0.750 | 1.500 | 0.625 | 3.734 ,lgT 5.063 [6.570[1.438] 9.750 [0.250
<
=
= 4.00 |1.625|2.000 | 3/8-24 |4.500 SLBT 1-14 |1.375|0.500-13 [ 2.750  3.320 | 2.625 | 0.750 | 2.063 | 0.625 | 4.484 ;L“T 5.063 |6.570(1.438| 9.750 |0.250
[=2)
—]
(o]
S . | 5.00 |1.625]2.000| 1/2-20 |5.500 S{JST 1-14 |1.375|0.636-11 [ 3.000 | 4.100 | 2.875 | 1.000 | 2.688 | 0.625 | 5.484 Q{)“T 5.188 |6.688|1.438 | 10.125 | 0.250
=
9 6.00 [2.000(2.375 | 1/2-20 |6.500 llfT 11/4-121.750 | 0.750-10 | 3.250 | 4.875 | 3.125 | 1.125 | 3.250 | 0.750 | 6.484 rl{ﬁr 5.820 [7.438[1.563[11.250 [ 0.250
|—

For dimensions not shown, see page 45.
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‘BASEBAR’ (NON-NFPA): STANDARD ROD
WITH ROD LOCK MOUNTED

I

o
N\

@)

Jany
N
I3pi0 0} MOH - WA

&5

(4) SB DIA.
HOLES\

anY /Y SH
¢ \uv/ i
ST 2 : | o,
MATERIAL: /‘ TS ‘ SW—f—re— sU—| [—su—  f-sw 52
ALUMINUM ‘ Us | RLXS SS + STROKE 2.
«
=
S0
7]
‘FM’ SERIES BASE BAR MOUNT (Non-NFPA) DIMENSIONS
ROD ADD STROKE
BORE DIAMETER SB SH ST SU SW TS uUsS RLXS SS -
-
1.50 0.625 0.438 1.250 0.250 1.125 0.375 2.750 3.500 4.000 2.875 § Z
m 1
2.00 0.625 0.438 1.500 0.250 1.125 0.375 3.250 4.000 4.000 2.875 a g
e c
2.50 0.625 0.438 1.875 0.375 1.125 0.375 3.750 4.500 4.250 3.000 a =
325 1.000 0.563 2.375 0.500 1.250 0.500 4.750 5.750 5.250 3.250
4.00 1.000 0.563 2.750 0.500 1.250 0.500 5.500 6.500 5.250 3.250

For dimensions not shown, see page 44.
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‘BASEBAR’ (NON-NFPA): OVERSIZED ROD

FO
& T & J r r B
\e > 38
7]
(4) SBDIA %$
HOLES &% T
Vany Van SH
\ew/ \uw/ i
sTT [ R ‘ [ ] >
(@)
MATERIAL: /‘ TS ‘ SW—fe—re— sU | [—su—| f-sw e
ALUMINUM ‘ us | RLXS SS + STROKE ® @
= e
= =h
o
w
‘FM’ SERIES BASE BAR MOUNT (Non-NFPA) DIMENSIONS
ROD ADD STROKE
BORE DIAMETER SB SH ST SU SW TS UsS RLXS SS -
-l
2.00 1.000 0.438 1.500 0.250 1.125 0.375 3.250 4.000 5.250 2.875 UE g_
(@)
NS
2.50 1.000 0.438 1.875 0.375 1.125 0.375 3.750 4.500 5.250 3.000 & 8
3.25 1.375 0.563 2.375 0.500 1.250 0.500 4.750 5.750 6.000 3.250
4.00 1.375 0.563 2.750 0.500 1.250 0.500 5.500 6.500 6.000 3.250

For dimensions not shown, see page 45.
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FM - Base
Dimensions

FM - Mount
Dimensions

Options

Switches Accessories

Page 223

Technical Data

~
3]
=]
—
-
Q
ez
=
5=
H
1
>
e

FM - How to Order

Page 171

Page 208

Page 259

‘MF1’ (HEAD FLANGE): STANDARD ROD

WITH ROD LOCK MOUNTED
7 (4) FB DIA. HOLES / (BLACK GXIDE PLATED)

i

RLW—fe——{ "
T T T T

‘ A «—J»FH
— TF

N RLZG + STROKE

‘FM” SERIES ‘MF1” FLANGE MOUNT DIMENSIONS

ROD
BORE DIAMETER A E FB FH R RLW TF UF RLZG
1.50 0.625 0.750 2.000 0.313 0.375 1.438 0.625 2.750 3.375 7.625
2.00 0.625 0.750 2.500 0.375 0.375 1.844 0.625 3.375 4.125 7.625
2.50 0.625 0.750 3.000 0.375 0.375 2.188 0.625 3.875 4.625 8.000
3.25 1.000 1.125 3.750 0.438 0.625 2.760 0.750 4.688 5.500 9.625
4.00 1.000 1.125 4.500 0.438 0.625 3.320 0.750 5.438 6.250 9.625
5.00 1.000 1.125 5.500 0.563 0.625 4.100 0.750 6.625 7.625 9.875
6.00 1.375 1.625 6.500 0.563 0.750 4.875 0.875 7.625 8.625 11.125
For dimensions not shown, see page 44.
/ / °
MF1’ (HEAD FLANGE): OVERSIZED ROD
MATERIAL: STEEL
/ (4) FB DIA. HOLES / (BLACK OXIDE PLATED)
i I i I LL I i b= T "
J i
N i 3 é 3 J RLW. _7‘
| | | H_ v A ‘
<« FH - FH
‘47 TF
le UF RLZG + STROKE
‘FM’ SERIES ‘MF2’ FLANGE MOUNT DIMENSIONS
ROD
BORE DIAMETER A E FB FH R RLW TF UF RLZG
2.00 1.000 1.125 2.500 0.375 0.375 1.844 1.000 3.375 4.125 9.125
2.50 1.000 1.125 3.000 0.375 0.375 2.188 1.000 3.875 4.625 9.250
3.25 1.375 1.625 3.750 0.438 0.625 2.760 1.000 4.688 5.500 10.500
4.00 1.375 1.625 4.500 0.438 0.625 3.320 1.000 5.438 6.250 10.500
5.00 1.375 1.625 5.500 0.563 0.625 4.100 1.000 6.625 7.625 10.875
6.00 1.750 2.000 6.500 0.563 0.750 4.875 1.125 7.625 8.625 12.125

For dimensions not shown, see page 45.
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‘MF2’ (CAP FLIANGE): STANDARD ROD
WITH ROD LOCK MOUNTED

MATERIAL: STEEL
(BLACK OXIDE PLATED\

(4) FB DIA. HOLES

RLZH + STROKE 1

‘FM’ SERIES ‘MF2’” FLANGE MOUNT DIMENSIONS

ROD
BORE DIAMETER E FB FH R TF UF RLZH
1.50 0.625 2.000 0.313 0.375 1.438 2.750 3.375 7.625
2.00 0.625 2.500 0.375 0.375 1.844 3.375 4.125 7.625
2.50 0.625 3.000 0.375 0.375 2.188 3.875 4.625 8.000
3.25 1.000 3.750 0.438 0.625 2.760 4.688 5.500 9.625
4.00 1.000 4.500 0.438 0.625 3.320 5.438 6.250 9.625
5.00 1.000 5.500 0.563 0.625 4.100 6.625 7.625 9.875
6.00 1.375 6.500 0.563 0.750 4.875 7.625 8.625 11.125

For dimensions not shown, see page 44.

10

‘MF2’ (CAP FLIANGE): OVERSIZED ROD

WITH ROD LOCK MOUNTED

MATERIAL: STEEL

(BLACK OXIDE PLATE[N‘

(4) FB DIA. HOLES

el |
RLZH + STROKE | TF

—————— UF ——— >

‘FM” SERIES ‘MF2” FLANGE MOUNT DIMENSIONS

ROD
BORE DIAMETER E FB FH R TF UF RLZH
2.00 1.000 2.500 0.375 0.375 1.844 3.375 4.125 8.875
2.50 1.000 3.000 0.375 0.375 2.188 3.875 4.625 9.000
3.25 1.375 3.750 0.438 0.625 2.760 4.688 5.500 10.375
4.00 1.375 4.500 0.438 0.625 3.320 5.438 6.250 10.375
5.00 1.375 5.500 0.563 0.625 4.100 6.625 7.625 10.750
6.00 1.750 6.500 0.563 0.750 4.875 7.625 8.625 12.000

For dimensions not shown, see page 45.
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‘MT1’ (HEAD TRUNNION): STANDARD ROD

o
)
©
o WITH ROD LOCK MOUNTED
(=) HARD CHROME PLATED O.D.
'; WEAR SURFAGE ON STEEL TRUNNIONS Note: MT1 Trunnions are bolt on, non-removable design.
— A L] & TD DIA. = T T
' N2 N> [ +.000
s -.001
: (©) i
&
® ) i@
Hs N2 N2
© o=
@ g < TLofle—(ROPLOCK) —pfla i RLXG
1 w -
S § (CYLINDER)
=R EsQ.
uT Note: MT1 standard cushion locations at 3 and 6
‘FM” SERIES ‘MT1’ HEAD TRUNNION AND ‘MT2" CAP TRUNNION MOUNT DIMENSIONS
- ROD
g g BORE DIAMETER E RLE TD TL uUT RLXG
o -
p 2 1.50 0.625 2.000 1.984 1.000 1.000 4.000 4.375
, 9
s g 2.00 0.625 2.500 2.484 1.000 1.000 4.500 4.375
w
2.50 0.625 3.000 2.984 1.000 1.000 5.000 4.625
3.25 1.000 3.750 3.734 1.000 1.000 5.750 5.625
>
§ 4.00 1.000 4.500 4.484 1.000 1.000 6.500 5.625
-8 5.00 1.000 5.500 5.484 1.000 1.000 7.500 5.625
5
< 6.00 1.375 6.500 6.484 1.375 1.375 9.250 6.375
E
1
>3
™

For dimensions not shown, see page 44.

‘MT1’ (HEAD TRUNNION): OVERSIZED ROD
WITH ROD LOCK MOUNTED

HARD CHROME PLATED O.D.

51

@0~ . .
=5 WEAR SURFACE ON STEEL TRUNNIONS Note: MT1 Trunnions are bolt on, non-removable design.
=1
S-:e:f TD DIA. ]
[ +.000
T -.001
Jan\ I
g ) &
=
SS [ TL->| F(RQEELSSK)—J [« TL->| RLXG
7 :
80
;tg s — (CYIélglé)FR) Note: MT1 standard cushion locations at 3 and 6
< uT >
‘FM’ SERIES ‘MT1’ HEAD TRUNNION AND ‘MT2’ CAP TRUNNION MOUNT DIMENSIONS
ROD

BORE DIAMETER E RLE D TL UT RLXG
7]
é’ g 2.00 1.000 2.500 2.484 1.000 1.000 4.500 5.625
S %]
'-§ = 2.50 1.000 3.000 2.984 1.000 1.000 5.000 5.625
N -9

3.25 1.375 3.750 3.734 1.000 1.000 5.750 6.375

4.00 1.375 4.500 4.484 1.000 1.000 6.500 6.375
<
g 5.00 1.375 5.500 5.484 1.000 1.000 7.500 6.500

N

= 6.00 1.750 6.500 6.484 1.375 1.375 9.250 7.250
O o
‘E 2 For dimensions not shown, see page 45.
-
3]
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‘MT2’ (CAP TRUNNION): STANDARD ROD

For dimensions not shown, see page 44.

—
WITH ROD LOCK MOUNTED =
HARD CHROME PLATED O.D. g
WEAR SURFAGE ON STEEL TRUNNIONS Note: MT2 Trunnions are bolt on, non-removable design. =
=
A T A TD DIA. 1 1 T =
82 W T +.000 Q
v -.001 =
o
©) - & *
@) @) o
N2 N2 52
e T/« (RgEELgC():K)A‘TL* RLXJ + STROKE g
’ »
(CYLINDER) 2.2
E sQ. S o
uT Note: MT2 standard cushion locations at 2 and 7 @
‘FM” SERIES ‘MT1” HEAD TRUNNION AND ‘MT2" CAP TRUNNION MOUNT DIMENSIONS
ROD ADD STROKE .
BORE DIAMETER E RLE TD TL uUT RLX) g Z
1.50 0.625 2.000 1.984 1.000 1.000 4.000 6.750 g IZ
w
2.00 0.625 2.500 2.484 1.000 1.000 4.500 6.750 g g
=
w
2.50 0.625 3.000 2.984 1.000 1.000 5.000 7.125 -
3.25 1.000 3.750 3.734 1.000 1.000 5.750 8.375
=
4.00 1.000 4.500 4.484 1.000 1.000 6.500 8.375 <
1
5.00 1.000 5.500 5.484 1.000 1.000 7.500 8.625 §
=
=
6.00 1.375 6.500 6.484 1.375 1.375 9.250 9.625 =
=]
<%
=
=]
A
@

‘MT2’ (CAP TRUNNION): OVERSIZED ROD
WITH ROD LOCK MOUNTED

HARD CHROME PLATED O.D.

WEAR SURFACE ON STEEL TRUNNIONS Note: MT2 Trunnions are bolt on, non-removable design. ;?-9
® o
A T A DDA, [ T [ 38
> > [+.000 =@
-.001
(D) 7
N N
IR oY
@ @ -
)
ROD LOCK
*TL*F( RLE SQ. )A*TL* ‘ RLXJ + STROKE 3:: &
_____(CYLINDER) - 8
“ E sQ. > & 2.
. uT R Note: MT2 standard cushion locations at 2 and 7 D
‘FM’ SERIES ‘MT1” HEAD TRUNNION AND ‘MT2’ CAP TRUNNION MOUNT DIMENSIONS
ROD ADD STROKE
BORE DIAMETER E RLE D TL Ut RLX]
W
2.00 1.000 2.500 2.484 1.000 1.000 4.500 8.000 q;.:: s
m =
2.50 1.000 3.000 2.984 1.000 1.000 5.000 8.125 3 %
w
2]
3.25 1.375 3.750 3.734 1.000 1.000 5.750 9.125
4.00 1.375 4.500 4.484 1.000 1.000 6.500 9.125
—]
5.00 1.375 5.500 5.484 1.000 1.000 7.500 9.375 e
w =5
6.00 1.750 6.500 6.484 1.375 1.375 9.250 10.500 d =.
o 0
For dimensions not shown, see page 45. b =
© O
]
=L
)

52



‘MP1’ (Detachable Cap Pivot Clevis): STANDARD ROD

For dimensions not shown, see page 44.

L
L
=)
o) WITH ROD LOCK MOUNTED
=] MATERIAL: CAST IRON
‘; (BLACK OXIDE PLATED)\
=] ;
T 7 [ o CD DIA: $ Wl $
) T
v |LR
\
(77} N\ —
2 o [ &
2.
CIQ q:) ‘47 L— M |« 2| CB v
s = RLXC + STROKE —+{CW|+ -»|CW[~
S
‘FM’ SERIES ‘MP1’ CLEVIS MOUNT DIMENSIONS
ROD ADD STROKE
"g e BORE DIAMETER CB CD CcwW L LR M RLXC
=]
§ @ 1.50 0.625 0.750 0.500 0.500 0.750 0.750 0.625 8.000
v
EI e 2.00 0.625 0.750 0.500 0.500 0.750 0.750 0.625 8.000
Q
- 2.50 0.625 0.750 0.500 0.500 0.750 0.750 0.625 8.375
3.25 1.000 1.250 0.750 0.625 1.250 1.250 0.875 10.250
=<
§ 4.00 1.000 1.250 0.750 0.625 1.250 1.250 0.875 10.250
-8 5.00 1.000 1.250 0.750 0.625 1.250 1.250 0.875 10.500
ez
= 6.00 1.375 1.500 1.000 0.750 1.500 1.500 1.000 11.875
E
1
>3
[T

‘MP1’ (Detachable Cap Pivot Clevis): OVERSIZED ROD

For dimensions not shown, see page 45.

@ WITH ROD LOCK MOUNTED
skt MATERIAL: CAST IRON
= (BLACK OXIDE PLATED)
Q. %0 \
Ce - (. (. CD DIA: _@ 7 $
I A e R
TR
w
o 3
g, | @ ] 9]
+
o & L e eBr
oL RLXC + STROKE ~lcwle ~{cwl-
9
<
‘FM’ SERIES ‘MP1’ CLEVIS MOUNT DIMENSIONS
ROD ADD STROKE

L o BORE DIAMETER CB CD (8% L LR M RLXC

N
S ‘; 2.00 1.000 0.750 0.500 0.500 0.750 0.750 0.625 9.250
E o
VB) & 2.50 1.000 0.750 0.500 0.500 0.750 0.750 0.625 9.375

3.25 1.375 1.250 0.750 0.625 1.250 1.250 0.875 11.000

] 4.00 1.375 1.250 0.750 0.625 1.250 1.250 0.875 11.000
wh—
<
a 2 5.00 1.375 1.250 0.750 0.625 1.250 1.250 0.875 11.375
G
DNy 6.00 1.750 1.500 1.000 0.750 1.500 1.500 1.000 12.750
£&
]
]
=
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‘MP2’ (Detachable Cap Pivot Clevis): STANDARD ROD

For dimensions not shown, see page 44.

B
WITH ROD LOCK MOUNTED 5
MATERIAL: CAST IRON =
- =)
(BLACK OXIDE PLATED)\ -
2
,,,,,, I CD DIA: § B ©
@ = @ o
c
oL
,,,,,,,,,,,, ®
M &
NV
T @ e O
=Z
Lo 2 o
—>{CW /e »{CW/|<— @,
«— FL—»| z8
|< RLXD + STROKE » a [¢")
‘FM’ SERIES ‘MP2’ CLEVIS MOUNT DIMENSIONS
ROD ADD STROKE
BORE DIAMETER CB CD CW FL L M RLXD 9 -zn
1.50 0.625 0.750 0.500 0.500 1.125 0.750 0.625 8.375 f'ED’ IZ
-
2.00 0.625 0.750 0.500 0.500 1.125 0.750 0.625 8.375 g g
= 3
2.50 0.625 0.750 0.500 0.500 1.125 0.750 0.625 8.750 oo
3.25 1.000 1.250 0.750 0.625 1.875 1.250 0.875 10.875
-
4.00 1.000 1.250 0.750 0.625 1.875 1.250 0.875 10.875 Z
1
5.00 1.000 1.250 0.750 0.625 1.875 1.250 0.875 11.125 g:
-
6.00 1.375 1.500 1.000 0.750 2.250 1.500 1.000 12.625 —)
(=)
o
—
(=)
a
3

‘MP2’ (Detachable Cap Pivot Clevis): OVERSIZED ROD

©)
MATERIAL: CAST IRON ]
(BLACK OXIDE PLATED)\ o g.
NS
i i CD DIA: _@ oW @
il &
(NUPZ)/ R O
|| e e z
-
& 3
> CB [« ® &
FFLL% M —»CW(< »CW|e— § g
@
l« RLXD + STROKE > @
‘FM’ SERIES ‘MP2’ CLEVIS MOUNT DIMENSIONS
ROD ADD STROKE
BORE DIAMETER CB CD CcwW FL L M RLXD - lsﬂ
Y
2.00 1.000 0.750 0.500 0.500 1.125 0.750 0.625 9.625 ®F
N ==
N
2.50 1.000 0.750 0.500 0.500 1.125 0.750 0.625 9.750 <9 3
3.25 1.375 1.250 0.750 0.625 1.875 1.250 0.875 11.625
4.00 1.375 1.250 0.750 0.625 1.875 1.250 0.875 11.625 =
(@]
5.00 1.375 1.250 0.750 0.625 1.875 1.250 0.875 12.000 > 3:7
UQ mme
[N @}
6.00 1.750 1.500 1.000 0.750 2.250 1.500 1.000 13.500 N =R
=}
For dimensions not shown, see page 45. g
1Y)
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- ‘MP4’ (Detachable Cap Pivot Eye): STANDARD ROD
=)
S WITH ROD LOCK MOUNTED
(=) MATERIAL: CAST IRON
'; (BLACK OXIDE PLATED)\
- = (= [ CD DIA: @ @
z j\g -----
0] OF T 1
: | —
£ © ©
.2
= § e L—»l Ml > CB [«
s E «— FL—»
(T 5 [« RLXD + STROKE >
“FM’ SERIES ‘MP4 ROD EYE MOUNT DIMENSIONS
. ROD ADD STROKE
s BORE DIAMETER CB cD cw FL L M RLXD
§ 2 1.50 0.625 0.750 0.500 0.500 1125 0.750 0.625 8.375
. («F]
sE 2.00 0.625 0.750 0.500 0.500 1.125 0.750 0.625 8.375
w0
2.50 0.625 0.750 0.500 0.500 1.125 0.750 0.625 8.750
3.25 1.000 1.250 0.750 0.625 1.878 1.250 0.875 10.875
4.00 1.000 1.250 0.750 0.625 1.878 1.250 0.875 10.875

For dimensions not shown, see page 44.

=
]
(=]
—
-]
=]
ez
i=
5=
H
)
>
bl

‘MP4’ (Detachable Cap Pivot Eye): OVERSIZED ROD
WITH ROD LOCK MOUNTED

MATERIAL: CAST IRON
(BLACK OXIDE PLATED)\

T [ [ DQAZ _@_ E _@_
(NN T

-lﬂ Y
sl & 1 $

Options
Page 171

o
£z
[a\]
5 g'}; Lﬁ L— M« > CB |«
o< <«— FL—»|
< RLXD + STROKE >
‘FM” SERIES ‘MP4’ ROD EYE MOUNT DIMENSIONS
ROD ADD STROKE
- BORE DIAMETER CB CD CW FL L M RLXD
(5} o
45 8 2.00 1.000 0.750 0.500 0.500 1.125 0.750 0.625 9.625
w— D
E éb 2.50 1.000 0.750 0.500 0.500 1.125 0.750 0.625 9.750
3.25 1.375 1.250 0.750 0.625 1.875 1.250 0.875 11.625
4.00 1.375 1.250 0.750 0.625 1.875 1.250 0.875 11.625

For dimensions not shown, see page 45.

Technical Data
Page 259
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TECHNICAL DATA: ROD LOCK AIR CONTROLS :
Rod Locks can be used in a wide range of general purpose applications. They are designed to mechanically lock the -
cylinder piston rod when the air supply (60 - 150 PSI) is removed. Rod Locks are designed for millions of trouble-free 2
actuations if properly applied. Avoid designs or situations where the rod lock is frequently engaged while the piston rod g
is in motion. Since Rod Locks have a high degree of rigidity, they can be used in positioning systems. Total Rod Lock o
play (under loaded conditions) is very low (.000” to .008"). E%
Cylinder Control - Use a 5/3 valve to extend and retract ~ Manual Override - A three-way valve can be added to
cylinder with rod lock. A four-way valve or closed center  the control circuits below to act as a manual override for O
valve can cause the cylinder to lunge before the rod lock  tooling set-up or adjustments. 52
is fully released, causing damage to the rod lock or pis- g
ton rod. CONSULT YOUR LOCAL DISTRIBUTOR (OR FLUID g.g";
POWER SPECIALIST) FOR PROPER AIR CIRCUIT DESIGN. 3 3
Rod Lock Control - Use a four-way NC valve to supply AVOID SITUATIONS WHERE THE CYLINDER CAN LUNGE
60 - 150 PSI to engage and disengage the rod lock. ON POWER UP OR CYCLING.
Check Valve - Can be used to isolate three-way valve = E
from drop in supply air during cylinder operation. POSITION CONTROL APPLICATION (-55 :
e
Air Regulator - Can be used in vertical applications to gg
@\ -

offset the cylinder displacement differential between
the rod end and cap end. They can also be used to help
balance or counter the effects of gravity on the load.

Quick Exhaust Valve - Can be used to accelerate the rod
lock response time for maximum performance. Typical
rod lock response time is 200ms.

E-Stop - Rod locks can be used in E-Stop applications
provided the design calls for infrequent actuation of rod
lock while the cylinder rods are in motion.

=
<
1

z.
=
=
g
o
=
=4

e

=}

Manual Override - A three-way valve can be added to
the control circuits below to act as a manual override for
tooling set-up or adjustments.

REFER TO PAGE 59 FOR SAFETY PRECAUTIONS
BEFORE USING ROD LOCK.

1L 98ed
suondQ

VERTICAL APPLICATION HORIZONTAL APPLICATION

80¢ 9Sed
SB!.IOSSGZ)DV

€ze 9%ed
SIUOHUMS

65 98ed
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ROD LOCK DIMENSIONS

FM - How to Order

FM - Base
Dimensions

FM - Mount
Dimensions

4x @ FB THRU
@ D C'BORE
FL DEEP

+.003

O i1
o0 T,
B

1 010
R 44 25| kX Jck 005 (TYP)

~
=}
(=]
—
-]
=]
ez
=
5=
H
)
>
(5™

T A

Options
Page 171

E SQ. ¢ L/2
L
ROD LOCK DIMENSIONS
PART NO. AXIAL
$ ROD ROD LOCK | HOLDING WEIGHT
=8 BORE DIAMETER* ONLY FORCE B C D FL E FB L P R X Y (LBS.)
=R
5 & 1.50 | 0.625 Standard RL-063150-1 200 1.125]0.375]0.422[0.896 (1.975]0.281 | 3.000 | 1/8 NPT | 1.430{0.310| 0.250 3.0
8 I~ 0.625 Standard RL-063200-1 400 1.125(0.375 3.000 0.310 4.0
< 2.00 - 0.515(1.031(2.475(0.343 1/8 NPT | 1.840 0.380
1.000 Oversize RL-100200-1 300 1.500 [ 0.563 3.750 0.500 3.5
0.625 Standard RL-063250-1 650 1.125(0.375 3.250 0.380 5.0
2.50 - 0.515(1.031(2.975(0.343 1/8 NPT | 2.190 0.500
1.000 Oversize RL-100250-1 450 1.500 [ 0.563 3.750 0.500 5.0
1.000 Standard RL-100325-1 950 1.500 | 0.563 4.000 0.560 8.0
D e 3.25 - 0.719(1.281 [ 3.725 [ 0.406 1/4 NPT | 2.760 0.000
4= & 1.375 Oversize RL-138325-1 950 2.000 | 0.625 4.000 0.560 9.0
O
2% 1.000 Standard RL-100400-1 1550 1.500 | 0.563 4.000 0.560 14.0
2 S 4.00 - 0.71911.281|4.47510.406 1/4 NPT | 3.320 0.000
wn 1.375 Oversize RL-138400-1 1550 2.000|0.625 4.000 0.560 13.0
1.000 Standard RL-100500-1 2150 1.500 | 0.563 4.000 0.560 18.0
5.00 - 0.844[1.500(5.475(0.531 1/4 NPT | 4.100 0.000
1.375 Oversize RL-138500-1 1950 2.000|0.625 4.125 0.560 19.0
1.375 Standard RL-138600-1 2650 2.000 | 0.625 4.500 0.560 16.0
6.00 - 0.844(1.500(6.475(0.531 1/4 NPT | 4.880 0.000
1.750 Oversize RL-175600-1 2450 2.37510.750 4.500 0.560 14.0

*Required Rod Diameter: Nominal size +000/-.002.

Technical Data
Page 259
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ROD LOCK INSTALLATION INSTRUCTIONS 2
T
=]
=

1) Apply constant air supply to rod lock port (60 - 150 OO
PSI) =3

C

2) Remove shipping arbor from inside rod lock. Save

for future use. T
3 <

3) Remove excess grease and dirt from cylinder piston 2.
rod. Slide rod lock onto piston rod, using care not S8
to damage seals or bearings.

4) Align rod lock to cylinder so that unit is square and o
flush. Make sure that the cylinder is at least 1/2” %Z
extended. 2.5

e

5) Remove 60 - 150 PSI air supply to rod lock.

6) Fasten rod lock to cylinder using four (4) sleeve z
nuts & rods. Tighten sleeve nuts a little at a time, ez N e o 3
in a clockwise rotation, finishing with the proper =
torque specification. Bore Torque (FT/LBS) Z

1.50 5-7 =
. (=]

7) Cycle Rod Lock by applying 60 - 150 PSI to rod lock 2.00 12 - 14 &
port, then removing 60 - 150 PSI pressure; cycle 5 50 12 - 14
several times in this manner. -

3.25 30 -0

8) Apply constant 60 - 150 PSI air supply to rod lock, 4.00 35 Ui-%
then hand-cycle the cylinder piston rod to check for 500 45 -2
proper alignment. 6.00 =0

9) If cylinder piston rod does not move freely, remove

rod lock and repeat Installation Instructions. If the >
piston rod still “drags” or is difficult to move, check A ARN I NG g3
the squareness of the Rod Lock to the cylinder. 23
UNIT CONTAINS HIGH -
Note: Faulty alignment will cause rod damage and SPRING FORCE
may drastically reduce holding force. DO NOT DISASSEMBLE -
INJURY MAY OCCUR
Return to TRD Mfg. for service <
WARNING - DO NOT DISASSEMBLE ROD LOCK - Refer to Rod Lock Catalog aﬁ ;;
UNIT CONTAINS HIGH SPRING FORCE. or visit www.trdmfg.com for Oy

complete instructions on
proper use of rod lock

Return to TRD Mfg. for service.

CAUTION - DO NOT REMOVE 60 - 150 PSI AIR SUPPLY NSRRI

TO ROD LOCK UNIT WITHOUT SHIPPING ARBOR DIS-ASSEMBLED FROM CYLINDER.
OR CYLINDER PISTON ROD IN PLACE - PERMANENT DAMAGE | PERMANENT DAMAGE MAY OCCUR.
MAY OCCUR

65T 9Sed
eje( [edIUYdd |
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FM - How to Order

FM - Base
Dimensions

FM - Mount
Dimensions

=
[
S
—
=}
S
[~
=
=
2
1
>
bl

Options
Page 171

Accessories
Page 223 Page 208

Switches

Technical Data
Page 259

SAFETY INFORMATION

g IF PERSONAL SAFETY IS REQUIRED, AN UNRELATED, REDUNDANT
DAN G E SAFETY SYSTEM IS REQUIRED TO PREVENT BODILY INJURY

ﬁ WARN I NG DO NOT DISASSEMBLE ROD LOCK - UNIT CONTAINS
HIGH SPRING FORCE. Return to TRD Mfg. for service.

A Rod locks should be installed, operated and maintained by qualified personnel
WARN l NG only. Units should be checked periodically for proper holding force.

GENERAL INFORMATION

One (or more rod locks) can be used on the same
shaft or cylinder. Two units when combined will
double the holding force. Steel cylinders should be
considered in all high-load applications.

Rod locks are designed for static applications (rod

not moving while engaging rod lock) and are suitable for infrequent dynamic braking (E-Stop) when
used with proper shafting materials. Repeated dynamic stops may cause rod and seal damage and/or
rod lock wear resulting in reduced life or holding force.

Filtered and dry air is important for proper rod lock functioning. Debris or moisture inside the rod lock
may inhibit performance and/or shorten the life of the unit. Rod locks are pre-lubricated for life, no
additional air lubrication is required.

The rod which the rod lock engages (clamps) must be kept clean and dry for optimum holding force.
The rod lock requires a minimum of 60 PSI to fully release. A low PSI condition (below 60 PSI) may

cause the rod lock to drag on the rod, causing damage to the rod. Care should be taken to eliminate
low PSI conditions.

Rod locks are intended for use with industrial compressed air systems within the operation specifications.

OPERATING PRESSURE OPERATING TEMPERATURE

Cylinder 0 TO 250 PSI AIR Standard Seals 10°F to 180°F (-12°C to 82°C)
Rod Lock 60 TO 150 PSI AIR Fluorocarbon Seals 0°F to 400°F (-18°C to 204°C)
Standard .000” to .008” Diameter +.000” to -.002” Nominal Diameter
Close Tol. (Optional) [ .000” to .002” - .003"” Hardened Shaft .0005” Minimum hard chrome
* Represents clearance within the rod lock unit, Unhardened Shaft .001” Minimum hard chrome
.000” movement due to actuation. Finish 6 to 10 micro-inch







Cylinders
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3-POSITION
Cylinders

TANDEM
Cylinders

Options
Page 171

Accessories
Page 223 Page 208

Switches

Technical Data
Page 259

BACK-TO-BACK CYLINDERS:

You can back-to-back any series of cylinder together - mixed or matched, to provide unlimited design
possibilities.

Back-to-back cylinders consist of two (2) individual cylinders having common bore sizes, built as one
unit utilizing common tie-rods. Mounts include a full range of base, tie-rod and head or cap trunnions
for pivot mounting.

(Tip: You can use a rod clevis on each piston rod to create additional pivot mounting styles. Refer to page
185 for stop tube considerations in combined strokes over 40 inches.)

BACK-TO-BACK BENEFITS:

* MULTIPLE POSITION CYLINDER - The back-to-back design creates a true four-position cylinder. By
varying stroke lengths, a multitude of positions can be created.
(Example: CYL 1 has a 1” stroke; CYL 2 has a 2” stroke. The stroke positions would be:
0”7, 1", 2" and 3” depending on how the cylinder is cycled).

* HARD POSITION STOPS - Unlike a three-position cylinder, a back-to-back cylinder provides hard
stop positioning (Note: Three-position cylinders rely on the back piston rod to push against the front
piston rod to create the intermediate position. Care must be used to prevent the front piston rod from
“extending” in the intermediate position).

* ECONOMICAL DESIGN - The back-to-back design uses standard parts, reducing overall costs.

Special - Long Cap & Common Cap Port (‘FM’ Series)

Standard BTB Design
(“TA” Series)

Special - One Cap &
Common Cap Port

(‘TRA’ Series)

Standard BTB Design (‘'TA” Series)

61



HOW TO ORDER: BACK-TO-BACK CYLINDERS

I CYL. #1 | I CYL. #2 |
BTB - TA -MS4 - 2 x 10-HC WITH TA-MXO-2X5-MPR-HC
T A A T f
[ BORE STROKE CUSHIONS OPTIONS |
1.50 (CYL. #1) HEAD CUSHION ‘r ‘r ADDS LENGTH TO CYLINDER - SEE “OPTION LENGTH ADDER” CHART, PAGE 9
SERIES 2.00 0" t0 50” POSITION 2 1S STANDARD ~ .
—Ts0rs An S Mado o H | 'SPeCIFY FOR POSITIONS: A = | EXTENDED PISTON ROD THREAD (Example: A = 27)
TD [ 250 PSI AIR, TOUGH-DUTY 325 Order — r]élfn&ct — A/O[AR/OILPISTON
SS | STAINLESS STEEL ‘s‘r-gg POSITION 2 1S STANDARD x| B |.25" URETHANE BUMPER BOTH ENDS
. LH .
FM | FLUSH MOUNT (Add-A-Mount) T 00 SPECIFY FOR POSITIONS: x| BC | 25" URETHANE BUMPER CAP ONLY
TRA | TRIPLE ROD 500 1,384
- EXTRA LONG HEAD CUSHION X | BH |.25” URETHANE BUMPER HEAD ONLY
guy| POSITION2 1S STANDARD |
NFPA MOUNTS SPECIFY FOR POSITIONS: BP | BUMPER PISTON SEALS (1.50” - 8.00” Bore)
MXO | NO MOUNT 1,384
MT1 | FRONT TRUNNION CAP CUSHION BSP | BSP PORTS (SPECIFY SIZE, Example: BSP = .257)
MT2 | REAR TRUNNION POSITION 6 IS STANDARD
c ’ EXTENDED PISTON ROD
MX1 | EXTENDED TIE RODS - HEAD & CAP A SPECIFY FOR POSITIONS: C = | (Example: IF C = 0.50", THEN 1" ROD EXTENSION IS
MX3 | EXTENDED TIE RODS - HEAD Not available 5.76&8 C = 1.50")
MF1 | FRONT FLANGE (1.50"-6.00” Bore) on ‘TRA’ Series o L?T’}‘GNCAT CUTiHN'(DJQRD EN_ | ELECTROLESS NICKEL PLATED (Refer to page 176 for spec-
ME3 | FRONT MOUNTING HOLES (8.00" Bore) Lc| POSITIONGIS § ifications)
MS1 | FRONT & REAR END ANGLE SPECIFY FOR POSITIONS:
SIDE LUG (1.507-4.00 Std., 5.00” and ab 5,788 KK2 | LARGE MALE ROD THREAD
MS2 i t( oY » 2007 and above EXTRA LONG CAP CUSHION
consult factory) POSITION 6 IS STANDARD KK3 | FEMALE ROD THREAD
MS4 | BOTTOM TAPPED HOLES, ELC| SPEGIFY FOR POSITIONS: | X : —
FORm : kkas | STUDDED PISTON ROD (K3 with Stud, Locite in
place)
ED CUSHIONS
STANDARD PORT AND CUSHION FF'&(ED HEAD CUSHION KK4 | FULL DIAMETER MALE ROD THREAD
ADJUSTMENT POSITIONS FCH|  (NON-ADJUSTABLE, NO
ADJUSTMENT NEEGLE) KK5 | BLANK ROD END (NO THREADS, “A” = 07)
. _ it FIXED CAP CUSHION LOW FRICTION SEALS (Refer to page 183 for spec-
Ports - Positions 1 and 5 A Fcc|  (NON-ADJUSTABLE, NO LF ifications)
* Cushion Adjustment - Positions 2 and 6 ADJUSTMENT NEEDLE) MAGNETIC PISTON FOR REED OR SOLID STATE
on both cylinders (opposite sides from FIXED HEAD AND CAP SWITCHES -
hy (opp CUSHION MPR | TRD MODELS: R10, R10P, RAC, RHT & MSS (Refer to pages 223-230
one another) FC [ (NON-ADJUSTABLE, NO for selection)
* Specify Non-Standard Positions When ADJUSTMENT NEEDLE) MS | METALLIC ROD SCRAPER (BRASS CONSTRUCTION)
Orderin Note: “L” SELY
ote: L7 AND 'EL" CUSHION NR | NON-ROTATING (Refer to page 180 for specifications)
8 OPTIONS CAN BE
ORDERED AS FIXED OPTIONAL PORT LOCATION (Example: Ports @ 3
CUSHIONS. OP a7
About our Part Number System Example: FCLH, FCELH 0S| OVERSIZE ROD DIAMETER (SPECIFY SIZE, Example: S
* Simple, easy to understand = 1.3757)
. SAE | SAE PORTS (SPECIFY SIZE, Example: SAE #10)
* No excessive codes!
. . . %| SE | SPRING EXTEND (CONSULT FACTORY)
* Eliminates mistakes when ordering
x| SP | SPACER PLATE (Refer to page 63
Example: Back-To-Back i page 65)
Cyl. 1is a ‘TA’ series, MS4 mount, 2.00” X | SR | SPRING RETURN (CONSULT FACTORY)
bore X 10" stroke. ssA | STAINLESS STEEL PISTON ROD, TIE RODS & NUTS, AND
Cyl. 2 is a ‘TA’ series, MXO (no mount), FASTENERS
2.00” bore X 5” stroke, with a magnet SSF | STAINLESS STEEL FASTENERS
(for Reed Switches), and Head & Cap SSN | STAINLESS STEEL TIE ROD NUTS
cushions.
SSR | STAINLESS STEEL PISTON ROD
Part Number:
BTB-TA-MS4-2 x 10 with SST | STAINLESS STEEL TIE RODS
TA-MXO-2 x 5-MPR-HC SPACER PLATE STOP TUBE - SPECIFY STOP TUBE LENGTH (in inch-
(SP OPTION) 4 X| ST |es) SPECIFY STROKE AS ES (effective stroke)
(Example: TA MS4 2 X 24ES-ST=3)
Tms | STEEL CYLINDER TUBE, BLACK EPOXY PAINT
FINISH
TH | 400 PSIHYDRAULIC NON-SHOCK (Refer to page 183 for
specifications)
! VS | FLUOROCARBON SEALS
XX | SPECIAL VARIATION (SPECIFY)

A Ports are in-line when using standard port locations.
To add space between ports (for larger air fittings),
a spacer plate can be added as an option (SPECIFY
“SP” OPTION).
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“SP” OPTION WILL INCREASE OVERALL LENGTH
BY “FH” DIMENSION (See Back-to-Back Flip-Out
for “FH” dimensions).

Tip: If overall length is tight, specify rotating the ports
on one of the cylinders in lieu of a spacer plate.
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BACK-TO-BACK DIMENSIONS: BASIC CYLINDER (NO MOUNT)

m
>
)
<
About Rod End Styles .
” PISTON ROD END STYLES S
5| | Style 1 Male Rod End is STANDARD o
=]
|| Other NFPA Styles can be specified STYLE1 &2  STYLE3 STYLE 4 STYLE 5 S
g | (see chard. KK1 & KK2 KK3 KK4 KK5 -~
Need a rod end not listed? KK1 MM ROD DIA. KK3 (STYLE 3) MM ROD DIA. MM ROD DIA. %
. . STYLE ~~ ~~ ~~ o~
NO PROBLEM! Each Piston Rod is ETED ROD R
KK2 DIA. KK4 KK5
made-to-order and does not delay K(STYLE 2) = (STYLE 4) — (STYLE 5) — -
shipment. Coarse (UNC) threads, | ¥ % I Y (@)
Metric threads or just plain rod ends _ 1] =
are common. Thread lengths are also | (oo =L - Y
made-to-order (Specify: “A”=Length). || L | L | l'_n
Z +—A—»| c —{ C |— —a C p— C |— m
&« | NEED SOMETHING NOT LISTED? L L L. L. §
= 3 | Just send us a sketch. v|<— — v|.— — v|.— — v|~— 2
2 S | In most cases t t d —-|
F £ , quotes are turne [—A (@)
© | around in one day! ™
& o
5] STANDARD OPTIONAL
MM ROD Style 1 - Male Style 2 - Male Style 3 - Female | Style 4 - Male |Style 5 - Blank
BORE DIAMETER KK1 A KK2 A KK3 A KK4 A KK5 C \%
1.50, 2.00, 0.625 Standard | 7/16-20 | 0.750 1/2-20 0.750 | 7/16-20 | 0.750 | 5/8-18 | 0.750 No Threads |0.375 | 0.250
2.50 1.000 Oversize 3/4-16 1.125 7/8-14 1.125 3/4-16 | 1.125 1-14 1.125 No Threads | 0.500 | 0.500
3.25, 4.00, 1.000 Standard 3/4-16 1.125 7/8-14 1.125 3/4-16 | 1.125 1-14 1.125 No Threads | 0.500 | 0.250
Ss2 5.00 1.375 Oversize 1-14 1.625 [ 11/4-12 | 1.625 1-14 1.625 | 1 3/8-12| 1.625 No Threads [0.625 | 0.375
E -g 6.00 & 8.00 1.375 Standard 1-14 1.625 [ 11/4-12 | 1.625 1-14 1.625 | 13/8-12| 1.625 No Threads |[0.625|0.375
<Zt§ ) ) 1.750 Oversize | 11/4-12 | 2.000 | 11/2-12 | 2.000 | 1 1/4-12 | 2.000 | 1 3/4-12 | 2.000 | No Threads | 0.750 | 0.500
>~
=0
/ OPTION “SP” SPACER PLATE (DETAIL)
(NO MOUNT)
e I
CYL. #1 CYL. #2
(4) EE NPT
e B BUSHING DIA. Y ——s———— P + STROKE PO P + STROKE ——sf——
= > _ [ MM ROD DIA: ‘ _ ‘ > jek MM ROD DIA.
j=3- @ W @ KK THDS. A R RN KK THDS.
O= T
v | © © i CYL. #1 CYL. #2 ]
l » ]
& @
[ f—G— [ J—rfe—J— ft—G— c
72} R >V Y
2. £sa Fl———————— LB + STROKE LB + STROKE ———— | F
£
8 g ZMB + STROKE OF CYLINDER 1 & 2
g%
g = BACK-TO-BACK BASIC DIMENSIONS ‘MXO’ STANDARD & OVERSIZE RODS
ROD
BORE| DIAMETER | A B C E EE F [FH| G ] K KK LB ([MM| P |PO| R RM \% Y |ZMB*
0.625 Standard [ 0.750 | 1.125 [ 0.375 7/16-20 0.625 0.250 | 1.875 | 9.250
1.50 . 2.000 | 0.375 | 0.3750.375 [ 1.5001.000{0.250 3.625 2375 |0.750| 1.438| 2.00 SQ.
1.000 Oversize | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.500 | 2.250 [ 10.000
0.625 Standard [ 0.750 | 1.125 [ 0.375 7/16-20 0.625 1.75 HEX | 0.250 | 1.875 | 9.250
2.00 : 2.500 {0375 | 0.3750.375 [ 1.5001.000{0.313 3.625 2375 |0.750| 1.844
D 1.000 Oversize |1.125 [ 1.500 | 0.500 3/4-16 1.000 2.50 5Q. | 0.500 [ 2.250 | 10.000
=8 0.625 Standard | 0.750 | 1.125 [ 0.375 7/16-20 0.625 1.75 HEX. | 0.250 | 1.875 | 9.500
o 2.50 - 3.000 [ 0.375 | 0.375 [0.3751.500{1.000|0.313 3.750 2.500 |0.750| 2.188
=9 1.000 Oversize [ 1.125]1.500 | 0.500 3/4-16 1.000 3.00 5Q. | 0.500 [ 2.250 | 10.250
= 1.000 Standard | 1.125 | 1.500 | 0.500 3/4-16 1.000 2.75 DIA. | 0.250 | 2.375 [ 11.250
) 3.25 : 3.750 [ 0.500 | 0.625 | 0.625 [ 1.7501.250{0.375 4.250 2.750 |1.000( 2.760
1.375 Oversize [ 1.625 [ 2.000 [ 0.625 1-14 1.375 3.755Q. | 0.375 [ 2.625 | 11.750
1.000 Standard | 1.125 | 1.500 | 0.500 3/4-16 1.000 2.75 DIA. | 0.250 | 2.375 [ 11.250
4.00 : 4.500 | 0.500 | 0.625 | 0.625 | 1.750[1.250|0.375 4.250 2.750 |1.000| 3.320
1.375 Oversize [ 1.625 | 2.000 [ 0.625 1-14 1.375 3.50 DIA. | 0.375 | 2.625 [ 11.750
< 1.000 Standard | 1.125 | 1.500 | 0.500 3/4-16 1.000 2.75 DIA. | 0.250 | 2.375 [11.750
= 5.00 : 5.500 | 0.500 [ 0.625 | 0.625 [ 1.750|1.250{0.438 4.500 3.000 |1.000| 4.100
8 1.375 Oversize | 1.625 | 2.000 | 0.625 1-14 1.375 3.50 DIA. | 0.375 | 2.625 [ 12.250
2 1.375 Standard | 1.625 | 2.000 | 0.625 1-14 1.375 0.375 | 2.750 [ 13.250
= & | 6.00 . 6.500  0.750 | 0.625 | 0.750 | 2.000 | 1.500{0.438 5.000 3.250 |1.250|4.875 | 3.50 DIA.
S 1.750 Oversize | 2.000 | 2.375 | 0.750 11/4-12 1.750 0.500 | 3.000 [ 13.750
= 1.375 Standard | 1.625 | 2.000 | 0.625 1-14 1.375 0.375 | 2.750 [ 13.500
- 8.00 - 8.500 [ 0.750 [ 0.625| — [2.000(1.500]0.563 5.125 3.375 |1.250] 6.438 3.50 DIA.
=} 1.750 Oversize | 2.000 [ 2.375 | 0.750 11/4-12 1.750 0.500 | 3.000 [ 14.000
7}
= *Overall length of “ZMB” will increase by “FH” dimension when using spacer plate option “SP.”

BACK-TO-BACK SERIES BASE DIMENSIONS FLIP-OUT (PAGE 63)
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Other NFPA Styles can be specified

Need a rod end not listed?
NO PROBLEM! Each Piston Rod is
made-to-order and does not delay
shipment. Coarse (UNC) threads,
Metric threads or just plain rod ends
are common. Thread lengths are also
made-to-order (Specify: “A”=Length).

NEED SOMETHING NOT LISTED?
Just send us a sketch.
In most cases, quotes are turned
around in one day!

PISTON ROD END STYLES

KK2
(STYLE 2)

ROD
DIA._|

STYLE1 & 2 STYLE 3
KK1 & KK2 KK3

KK1 MM ROD DIA. KK3 (STYLE 3)

(STYLE 1) ~~ MM

BACK-TO-BACK DIMENSIONS: BASIC CYLINDER (NO MOUNT)

About Rod End Styles
Style 1 Male Rod End is STANDARD

STYLE 4 STYLE 5
KK4 KK5
MM ROD DIA. MM ROD DIA.
KK4 KK5
(STYLE 4) ] (STYLE 5)

-

T

STANDARD OPTIONAL
MM ROD Style 1 - Male Style 2 - Male Style 3 - Female | Style 4 - Male |Style 5 - Blank
BORE DIAMETER KK1 A KK2 A KK3 A KK4 A KK5 C \Y
1.50, 2.00, 0.625 Standard 7/16-20 | 0.750 1/2-20 0.750 | 7/16-20 | 0.750 | 5/8-18 | 0.750 No Threads [0.375]0.250
2.50 1.000 Oversize 3/4-16 1.125 7/8-14 1.125 3/4-16 1.125 1-14 1.125 No Threads |0.500 [ 0.500
3.25, 4.00, 1.000 Standard 3/4-16 1.125 7/8-14 1.125 3/4-16 1.125 1-14 1.125 No Threads |[0.500]0.250
5.00 1.375 Oversize 1-14 1.625 | 11/4-12 | 1.625 1-14 1.625 [ 1 3/8-12] 1.625 No Threads |0.625 [0.375
6.00 & 8.00 1.375 Standard 1-14 1.625 | 11/4-12 | 1.625 1-14 1.625 |1 3/8-12]1.625 No Threads |0.625 [0.375
) ) 1.750 Oversize | 1 1/4-12 | 2.000 | 1 1/2-12 | 2.000 | 1 1/4-12 | 2.000 | 1 3/4-12 | 2.000 No Threads |[0.750]0.500
/ OPTION “SP” SPACER PLATE (DETAIL)
(NO MOUNT)
CYL. #1 CYL. #2
(4) EE NPT
/ B BUSHING DIA. Y P + STROKE PO P + STROKE ————
. MM ROD DIA: > fex MM ROD DIA.
@ HH @ KK THDS. L R L KK THDS.
e é 9 | CYL. #1 CYL. #2 1
l - N
&7 ©
(o] f— G —f fe—d—e—J—] fe—G— C
R >V V|«
i, Fl————— 1B + STROKE LB + STROKE —— | F
ZMB + STROKE OF CYLINDER 1 & 2
BACK-TO-BACK BASIC DIMENSIONS ‘MXO’ STANDARD & OVERSIZE RODS
ROD
BORE| DIAMETER | A B C E EE F |FH| G ] K KK LB ([MM| P |[PO| R RM \Y Y_|ZMB*
0.625 Standard | 0.750 [ 1.125] 0.375 7/16-20 0.625 0.250 | 1.875 | 9.250
1.50 : 2.000 | 0.375 [ 0.375 [0.375 | 1.500 | 1.000 | 0.250 3.625 2375 [0.750| 1.438| 2.00 5Q.
1.000 Oversize | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.500 | 2.250 [ 10.000
0.625 Standard | 0.750 [ 1.125 ] 0.375 7/16-20 0.625 1.75 HEX | 0.250 | 1.875 | 9.250
2.00 : 2.500 | 0.375 | 0.375 [0.375 | 1.500 [ 1.000{0.313 3.625 2375 [0.750| 1.844
1.000 Oversize | 1.125 | 1.500 | 0.500 3/4-16 1.000 2.505Q. | 0.500 | 2.250 | 10.000
0.625 Standard | 0.750 [ 1.125] 0.375 7/16-20 0.625 1.75 HEX. | 0.250 | 1.875 | 9.500
2.50 : 3.000 | 0.375 [0.375 | 0.375]1.500]1.000| 0.313 3.750 2500 [0.750| 2.188
1.000 Oversize | 1.125 | 1.500 | 0.500 3/4-16 1.000 3.00 5Q. | 0.500 | 2.250 [ 10.250
1.000 Standard | 1.125[1.500 [ 0.500 3/4-16 1.000 2.75 DIA. | 0.250 [ 2.375 [11.250
3.25 - 3.750 | 0.500 [ 0.625 | 0.625 | 1.750]1.250| 0.375 4.250 2.750 [1.000| 2.760
1.375 Oversize | 1.625 | 2.000 | 0.625 1-14 1375 3.755Q. | 0.375 | 2.625 [11.750
1.000 Standard | 1.125[1.500 | 0.500 3/4-16 1.000 2.75 DIA. | 0.250 | 2.375 | 11.250
4.00 : 4.500 | 0.500 | 0.625 [0.625|1.750 [1.250{0.375 4.250 2.750 [1.000| 3.320
1.375 Oversize | 1.625 | 2.000 | 0.625 114 1.375 3.50 DIA. | 0.375 | 2.625 [11.750
1.000 Standard | 1.125 [1.500 | 0.500 3/4-16 1.000 2.75 DIA. | 0.250 | 2.375 | 11.750
5.00 : 5.500 | 0.500 [ 0.625 |0.625|1.750]1.250] 0.438 4.500 3.000 [1.0004.100
1.375 Oversize | 1.625 | 2.000 [ 0.625 1-14 1375 3.50 DIA. | 0.375 [ 2.625 [12.250
1.375 Standard | 1.625 [ 2.000 | 0.625 114 1.375 0.375 | 2.750 [ 13.250
6.00 : 6.500 | 0.750 | 0.625 [ 0.750| 2.000 | 1.500{ 0.438 5.000 3.250 [1.250] 4.875| 3.50 DIA.
1.750 Oversize | 2.000 | 2.375 ] 0.750 11/4-12 1.750 0.500 | 3.000 [13.750
1.375 Standard | 1.625 [ 2.000 | 0.625 114 1375 0.375 | 2.750 [ 13.500
8.00 - 8.500 0.750 [ 0.625 | — |2.000(1.500{0.563 5.125 3.375 [1.250] 6.438| 3.50 DIA.
1.750 Oversize | 2.000 | 2.375 | 0.750 11/4-12 1.750 0.500 | 3.000 | 14.000

*Overall length of “ZMB” will increase by “FH” dimension when using spacer plate option “SP.”

BACK-TO-BACK SERIES BASE DIMENSIONS FLIP-OUT (PAGE 63)




BACK-TO-BACK DIMENSIONS: PIVOT MOUNTS

HARD CHROME PLATED O.D.

<
@
é 2 WEAR SURFACE ON STEEL TRUNNIONS
) ‘ . . ‘ N ‘
2 &S [ R HEE 1 ! 2HE !
e -.001
aa [@m] ogHe | MT Mxo| o ol |MT2@ MXO|  |{[i
< .
2 @ T & |
TLal——E (SQ) —leTL] LXGJ L e STAOKE
UT———>
Note: MT1 and MT2 Trunnions are bolt on, non-removable design.
MT1 / MT2 Optional: One-piece solid steel trunnion available.
. ‘MT1” HEAD TRUNNION AND ‘MT2” CAP TRUNNION MOUNT DIMENSIONS
8§ o ROD ADD STROKE
=5 BORE DIAMETER E D TL Ut XG X1
@ S 0.625 Standard 1.750 4.125
5= 1.50 oo o 2.000 1.000 1.000 4.000 7S R
%O 0.625 Standard 1.750 4.125
oA 2.00 oot O 2.500 1.000 1.000 4.500 CRBE 500
0.625 Standard 1.750 4.250
2.50 oo 3.000 1.000 1.000 5.000 CRBE WBE
1.000 Standard 2.250 5.000
3.25 1.375 Oversize 3.750 1.000 1.000 5750 2.500 5.250
1.000 Standard 2.250 5.000
4.00 e 4.500 1.000 1.000 6.500 = 205
1.000 Standard 2.250 5.250
s v >00 1.375 Oversize >-200 1000 1000 7200 2.500 5.500
o O 1.375 Standard 2.625 5.875
0% 600 1.750 Oversize 6-500 1375 1375 9250 2.875 6.125
= 1.375 Standard 2.625 6.000
< >
<> 8.00 o 8.500 1.375 1.375 11.250 N e
*No oversize rod available on 1.50” bore MT1.
BACK-TO-BACK CYLINDERS: SCHEMATICS
@ \w
S~
275 The following schematic is commonly used
£y 8 e ! Y SCHEMATIC
o<  for back-to-back applications.
Cylinder strokes can be the same or ACTUATION SEQUENCE:
different. PRESSURE TO PORT ‘B’ EXTENDS CYLINDER #1,
PRESSURE TO PORT ‘A’ RETRACTS CYLINDER #1,
. Back-to-Back cylinders are designed and PRESSURE TO PORT ‘C’ EXTENDS CYLINDER #2,
2 o o . PRESSURE TO PORT ‘D’ RETRACTS CYLINDER #2.
e built with two (2) separate piston rods.
2 . .
¢ &  Cylinders operate independently of one
o
2% another.
AIR AIR
Tip: Before ordering, check the air fitting SUPP'-Y SUPPLY
sizes to be sure you have adequate room at
» . the ports “B” and “C” to install fittings. Ports [ VA"VE‘ [ vaLve |
v .
=& can be rotated on one cylinder or a spacer
- v .
8 plate can be added (between cylinder caps) FLow 5k (< >) N
(70] . e
to provide clearance for fittings. CONTROL— Ja o
- EXAMPLE: CYL. 1 CYL.2
o= . . .
5. Shown is a back-to-back cylinder with each
%< cylinder operated with an independent
& .
EF air valve & two (2) flow controls used to
ks regulate cylinder speed.
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BACK-TO-BACK DIMENSIONS:

MX1

MX3/MXO

TIE ROD & FIANGE MOUNTS

=~}
2
Q=
-oq
20
s ¥
0
~

23
5 @¥
o
L e =
S s O
‘ Z
T Sy
TIE ROD EX(T)ENDED ‘MX1’ & ‘MX3” MOUNT DIMENSIONS TIE ROD E)gENDED ‘MX1’ & ‘MX3” MOUNT DIMENSIONS
ROD ROD
BORE|  DIAMETER AA | BB DD FH R BORE|  DIAMETER AA | BB DD FH R
0.625 Standard 1.000 Standard
150 [ oo 2802020 1.000 | 1/4-28 | 0.375 | 1438 4.00 oo SR 4700 | 1.375 | 3/8-24 | 0.625 | 3.320
2,00 025 Standard |, o014 1551 51604 | 0375 | 1.844 5.00 000 Standard | o o | 4 g15 | 17220 | 0.625 | 4.100
1.000 Oversize 1.375 Oversize A =
0.625 Standard 1.375 Standard < >
250 o2 RET—3.100| 1,125 | 5/16-24 | 0.375 | 2.188 6.00 2222 6,900 | 1.813 | 1/2-20 | 0750 | 4.875 S %
1.000 Standard 1.375 Standard o " o m
325 5y araee 3900 1.375 | 3/8-24 | 0.625 | 2.760 8.00 2T T 9.100 [*2.313| 5/8-18 [*0.625| 6.438 | & =

*Round retainer used to retain bushing, not a full front plate as other bores.
**“BB” dimension from head on 8" bore.

OPTION “SP” SPACER PLATE (DETAIL)

MF1/MXO Rl

1.50” - 6.00” BORES s b

CYL. #2

MATERIAL: STEEL

(BLACK OXIDE PLATED) \
,

[FB HOLES (4)

1L 98ed
suondQ

3
Fa
@ 3
8.00” BORE ONLY 3
R mme
FB HOLES (4) g
,,,,, 3 HE =)
= w
LW» 2 2
O‘(% =k
o
‘MF1’ FLANGE & ‘ME3’ CAP. MOUNT DIMENSIONS ‘MF1’ FLANGE & ‘ME3’ CAP MOUNT DIMENSIONS 3 g
ROD ROD “ @
BORE| DIAMETER E FB [FH| R |IRM|TE| TF [ UF | W BORE| DIAMETER E FB|FH| R |RM|TE | TF | UF | W
0.625 Standard 0.625 1.000 Standard 0.750
1.50 - 2.000]0.3130.357|1.438| — | — | 2.750 |3.375 4.00 - 4.500]/0.43810.625|3.320f — | — |5.438]6.250
1.000 Oversize 1.000 1.375 Oversize 1.000
0.625 Standard 0.625 1,000 Standard 0.750 =
2.00 - 2.500]0.3750.375]|1.844| — | — | 3.375 |4.125 5.00 - 5.500(0.563(0.625|4.100| — | — |6.625(7.625 K
1.000 Oversize 1.000 1.375 Oversize 1.000 - =
0.625 Standard 0.625 1.375 Standard 0.875| 5 =.
2.50 - 3.000[0.3750.375/2.188| — | — | 3.875 |4.625 6.00 - 6.500(0.56310.750|4.875| — | — |7.625(8.625 T -
1.000 Oversize 1.000 1.750 Oversize 1.125 o o
1.000 Standard 0.750 1.375 Standard 1625 2 —
3.25 andar? 14750 | 0.438 |0.625[2.760| — | — | 4.688 [5.500 8.00 fandar? 1 s00(0.688| NA | A |#3.500(7.570] NA | A © g
1.375 Oversize 1.000 1.750 Oversize 1.875 'Q_J'_
1<%

*Round retainer used to retain bushing.
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BACK-TO-BACK DIMENSIONS: BASE MOUNTS

@ ‘MS1’ ANGLE MOUNT DIMENSIONS
o ADD
< () ROD STROKE
g % BORE| DIAMETER AB | AH | AL | AO | AT FH S SAB
0.625 Standard
== | 150 2 ManQae | 435|1.188(1.000 (0375 0.125 | 0.375 |1.250] 10.000 VATERIAL: STEEL T
L= 1.000 Oversize g
hY- (BLACK OXIDE PLATED) AH
Q© 0.625 Standard N
< 2.00 - 0.4381.438(1.0000.375/0.125| 0.375 |1.750| 10.000 l
= 1.000 Oversize
0.625 Standard
2.50 - 0.4381.625(1.0000.375]0.125( 0.375 |2.250| 10.250
1.000 Oversize
1.000 Standard MS1
3.25 - 0.563(1.938(1.250(0.500{ 0.125] 0.625 [{2.750( 12.250
1.375 Oversize
—|FHl— —»|FHje
4.00 1.000 Standard 0.563{2.250|1.250[0.500] 0.125 | 0.625 |3.500| 12.250 & l l l l 5
' 1.375 Oversize | ’ ' ’ ’ ’ ’ ) ) )
Z » 1.000 Standard
9 3 5.00 o) - 0.68812.750(1.3750.625|0.188 | 0.625 [4.250| 13.000 o) AB DIA
: = 1.375 Oversize 16) AB DIA.
& E |00 pu3oStandard | 515 950]1.375 |0.625| 0.188 | 0.750 [5.250 | 14.250 / AT
2 >~ ’ 1.750 Oversize | ’ ’ ’ ' ' ' ’ fanu o
r O —{aopeas] SAB + STROKE OF fast T
o) 1.375 Standard -
8.00 - 0.813(4.250(1.813(0.688] 0.250|0.625*[7.125| 13.875 CYLINDER 1 &2
1.750 Oversize
*3.50” diameter round retainer on 8.00” bore.
‘MS2’ SIDE LUG MOUNT DIMENSIONS
ADD (4) SBDIA.
ROD STROKE HOLES
BORE| DIAMETER SB | E/2 | ST | SU | SW [ SZ | TS | US XS SS
w
E 5 | 1.50 poo2ostandard), ooty 000 0.500(1.125[0.375 |0.625(2.750| 3.500 222 2,875 o
QT 1.000 Oversize 1.750
z.S 0.625 Standard 1.375
< >~ 2.00 —0.438(1.2500.500]1.125{0.375]0.625|3.250| 4.000 2.875
=0 1.000 Oversize 1.750
0.625 Standard 1.375
2.50 —0.438|1.500(0.500{1.12510.37510.625|3.750| 4.500 3.000
1.000 Oversize 1.750 ‘
1.000 Standard 1.875 i
3.25 —10.5631.875]0.750{1.25010.50010.750{4.750| 5.750 3.250
1.375 Oversize 2.125
1.000 Standard 1.875 IE'—
4.00 —0.563(2.25010.750]1.250{0.500]0.750|5.500| 6.500 3.250
1.375 Oversize 2.125 : ‘
1.000 Standard 2.063 L LT T
5.00 —0.813(2.750|1.000{1.063]|0.68810.563|6.875| 8.250 3.125 SW{ (4= SU SW e sz [ SU= [esw
1.375 Oversize 2.313 XS —>| > Jesw
(TYP) | SS+STROKE __ | | SS+STROKE |
7,) — 1.375 Standard 2.313 OF CYLINDER 1 OF CYLINDER 2
S~ 6.00 —0.813(3.250(1.000{1.31310.68810.813|7.875]9.250 3.625
o 1.750 Oversize 2.563
-
=3 1.375 Standard 2.313
(@)™ 8.00 —10.81314.250(1.000{1.31310.68810.81319.875{11.250 3.750
1.750 Oversize 2.563
Note: The option not to have side lugs on center two (2) caps is available. Use the “XX”
option in the “How To Order” section (specify).
Example: BTB-TA-MS2-4 X 5-MPR with TA-MS2-4 X 3-BP-"XX"
“XX" = No side lugs on center two (2) caps
‘MS4’ BOTTOM TAPPED MOUNT DIMENSIONS
5 ADD
=R ROD STROKE
= 2 BORE DIAMETER E/2 NT TK TN XT SNB SN
a & 1.50 0.625 Standard 1.000 | 1/4-20 | 0.375 | 0.625 1.938 0.875 2.250
g = | "9 [1.000 Oversize | ’ ‘ 02 7315 ‘ ©, U O
2.00 0.625 Standard 1.250 | 5/16-18 | 0.500 | 0.875 1.938 0.875 2.250 E
: 1.000 Oversize | . : ' 2313 | : EL
2.50 0:625 Standard 1.500 | 3/8-16 | 0.625 | 1.250 1938 0.875| 2.375 L @
: 1.000 Oversize | ) ) ) 2313 | ] TR
8 Q 3.25 1.000 Standard 1.875 | 1/2-13 | 0.750 | 1.500 2438 1.125 2.625
SU ﬁ ' 1.375 Oversize | ) ' ’ 2.688 | - ’ MS4
:§ gn 4.00 1.000 Standard 2.250| 1/2-13 | 0.750 | 2.063 2438 1.125 2.62
n & ' 1.375 Oversize | ™ ) 75 ’ 2.688 | 625 i
5.00 1.000 Standard 2.750 | 5/8-11 1.000 | 2.688 2438 1.125 2.875 ‘J
) 1.375 Oversize | ) : : 2,688 | :
6.00 1.375 Standard 3.250 | 3/4-10 | 1.125 | 3.250 28D 1, 375| 3.12
’ 1.750 Oversize | ™ > ) 125 13.25 3.063 | > 125 L
8.00 22 Standard |, ) 3/4-10 | 1.125 [ 4.500 2813 1, 5375|3250 oy Tl TR
1.750 Oversize 3.063

Note: The option not to have ‘MS4’ taps on center two (2) caps is available. Use the
“XX" option in the “How To Order” section (specify).

Technical Data
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Example: BTB-TA-MS4-6 X 7-H with TA-MS4-6 X 4-C-"XX"
“XX” = No ‘MS4’ taps on center two (2) caps
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3-POSITION CYLINDERS:

You can create a 3-Position cylinder from any single _
stage series of cylinder (Note: not available on multi-stage 3-POSITION CYLINDERS
products). HOW THEY WORK

[]= PRESSURE

3-Position cylinders consist of multiple cylinders built as
one unit having ONE exposed working rod end, capable

BACK-TO-BACK
Cylinders

POSITION 1 (RETRACT)

of delivering three rod positions. Pressure to port A fully
retracts cylinder. Z
3-POSITION BENEFITS: (RETRACT)
* 3-POSITIONS IN ONE CYLINDER — One cylinder POSITION 2 (MID.STROKE) x onm B
produces three different rod end positions. By varying Pressure to port ‘D’ advances .m}//’z%/}}z
. .. . . . = =72 Z
z stroke lengths, a multitude of positions can be created. cylinder to mid-stroke position. Z =
@ L L]
g 5| ° SIMPLIFIES MACHINE DESIGNS — Eliminates the (MID-STROKE)
== .. . .
Z £ nee.d. for an addltlopgl cylm.der to create a third POSITION 3 (EXTEND) N ovL#1_®_ ovi#z D
- position. Three-Position cylinders reduce space and the | Pressure to port ‘8’ fully S~ oy -]
Ge) cost to mount multiple cylinders. extends cylinder. iZ

(EXTEND)

DESIGN TIPS & SCHEMATIC

Design Tips 3-POSITION CYLINDER SCHEMATIC

ACTUATION SEQUENCE:

> Order CYL 1 with “MPR” (magnetic piston option) PRESSURE TO PORT ‘A’ RETRACTS THE CYLINDER TO POSITION 1
al- and use three (3) switches to sense each stroke PRESSURE TO PORT ‘D’ EXTENDS THE CYLINDER TO POSITION 2
Zz £ - . . PRESSURE TO PORT ‘B’ EXTENDS THE CYLINDER TO POSITION 3
<> position. See pages 223-230 for switch ordering

information.

* You can use “MA” (micro-adjust option) on CYL 2 to suBLY

create an adjustable mid-stroke position cylinder.
I
AIR VALVE [ ARvAE | [ ARvAWE |

; * During the mid-stroke position, the piston rod Fow
SR on CYL 1 is held in place by seal friction and CONTROL @KA B>’}
=&  can “extend” in vertical applications when the ] ] 2 I
O= cylinder rod end is mounted down. To prevent ezl v

this from happening, a lower air pressure can be L | L

applied to cylinder port “A” to offset cylinder rod — POSITION 1 (RETRACT)

POSITION 2 (MiID-STROKE) PISTON RODS ARE
NOT CONNECTED

or tooling weight. See your local TRD distributor for
help in designing on air circuit that’s right for your

POSITION 3 (EXTEND)

70}

v . .

s 2 application.

2 & ) o ., , The above basic schematic demonstrates how three-way air

S £ e For non-rotating appllcatlons, you can use a NR solenoid valves and flow controls can operate a three-position

< (non-rotating) or “TR” (triple rod) Series cylinder as cylinder. See your local TRD distributor for help in designing an
CYL 1 and a standard “TA” Series as CYL 2. air circuit that’s right for your application.

Application Possibilities:

7]
L8
N
'qg g)n POSITION 1: POSITION 2: POSITION 3:
3 = RETRACT: FILL FIRST LANE MID-STROKE: FILL SECOND LANE EXTEND: FILL THIRD LANE
a.
w

LANE DIVERTER

(7]
o)
Z
<
-
')
o
ez
I
=
I
=
H
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HOW TO ORDER: 3-POSITION CYLINDERS

I CYL. #1 | — CYL. #2 I o
P-TA -MS4 - 2 x 10-H-MPR WITH TA-MXO-2x5-MPR n%
4 A A =7
, [ MID-STROKE = 3
1
3-POSITION BORE TOTAL CUSHIONS [ OPTIONS | &0
S 1.50 STROKE ‘ ‘ ADDS LENGTH TO CYLINDER - SEE “OPTION LENGTH ADDER” CHART, PAGE 9. ; g
2.00 EXTEND HEAD CUSHION : ”
A 1250 PSI AR 5 (©YL. #1) 9y B ZCIlSJSS TAONDAHD A= | EXTENDED PISTON ROD THREAD (Example: A = 27) Q
TD | 250 PSI AIR, TOUGH- 325 0” to 50 SPECIFY FOR POSITIONS: 1, 3 &4 ADJUSTABLE STROKE - RETRACT (SPECIFY LENGTH,
DUTY AS he 4
4.00 Made to Example: AS = 4”)
SS | STAINLESS STEEL
5.00 Order LONG HEAD CUSHION A70 | AR/ OIL PISTON
M mﬁg MOUNT (Add-A- 6.00 LH POSITION 2 IS STANDARD
TRIPLE ROD (CYL. #1 8.00 SPECIFY FOR POSITIONS: 1,3 & 4 x| B |.25" URETHANE BUMPER BOTH ENDS
TRA | Only) ) EXTRA LONG HEAD CUSHION
ELH POSITION 2 IS STANDARD x| | x| BC |.25" URETHANE BUMPER CAP ONLY
NFPA MOUNTS SPECIFY FOR POSITIONS: 1,3 & 4
MXO | NO MOUNT CAP CUSHION x| BH |.25” URETHANE BUMPER HEAD ONLY w
MP1 | REAR PIVOT CLEVIS (CYL. 2 ONLY) c POSITION 6 IS STANDARD , ) Q=
wip2 | REAR PIVOT CLEVIS (1.50"-6.00" Bore) (CYL. SPECIFY FOR POSITIONS: 5,7 & 8 BP | BUMPER PISTON SEALS (1.50" - 8.00" Bore) =
2 ONLY) LONG CAP CUSHION BSP | BSP PORTS (SPECIFY SIZE, Example: BSP = .25” 3 £
\ipa | REAR PIVOT EYE (150" - 4.00" Bore) (CYL. Lc POSITION 6 IS STANDARD ( , Example: =25 % -
2 ONLY) SPECIFY FOR POSITIONS: 5, 7 & 8 EXTENDED PISTON ROD = 5
MT1_| FRONT TRUNNION (SPECIFY CYL. 1 OR 2) EXTRA LONG CAP CUSHION C = | (Example: IF C = 0.50” @ Z
MT2 | REAR TRUNNION (SPECIFY CYL. 1 OR 2) ELc|  POSITION 6 IS STANDARD X THEN 1” ROD EXTENSION IS C = 1.50")
Mx1 | EXTENDED TIE RODS (HEAD & CAP) SPECIFY FOR POSITIONS: 5,7 & 8 ELECTROLESS NICKEL PLATED
Mx2 | EXTENDED TIE RODS (CAP END) FIXED CUSHIONS EN | (Refer to page 176 for specifications)
MX3 | EXTENDED TIE RODS (HEAD END) FIXED HEAD CUSHION «k2 | LARGE MALE ROD THREAD
MF1 | FRONT FLANGE (1.50"-6.007) (CYL. 1 ONLY) FCH Q‘D%TJ?P'VJI[EJE%BELEE[SLNE?
MF2 | REAR FLANGE (1.507-6.00") (CYL. 2 ONLY) FED CAP CUSHION ki3 | FEMALE ROD THREAD
FRONT MOUNTING HOLES (8.00”) (CVYL. 1
ME3 FCC (NON-ADJUSTABLE, NO } o
ONLY) ADJUSTMENT NEEDLE) KK3S | STUDDED PISTON ROD (KK3 with Stud, Loctite in place)
W4 | REAR MOUNTING HOLES (8.00°) (CYL. 2 T ED HEAD AND CAP CUSHION
ONLY) . (NON-ADJUSTABLE. NO KK4 | FULL DIAMETER MALE ROD THREAD
MS1 | FRONT & REAR END FOOT ADJUSTMENT NEEDLE) A =
Ms2 | SIDE LUG (1.50"-8.00") KK5 | BLANK ROD END (NO THREADS, “A” = 0”) L3
Note: “L” AND “EL” CUSHION OPTIONS =
BOTTOM TAPPED HOLE =
M4 | BOTTO OLES CAN BE ORDERED AS FIXED LF |LOWFRICTION SEALS 5Z
CUSHIONS. (Refer to page 183 for specifications) % E
About our Part Number System Example: FOLH, FOELH M | MICRO-ADJUST (6" MAX. STROKE) Avaabie on Double Rod | & =
* Simple, easy to understand f/lnlgéwt)o ‘Z\e[ﬁUST WITH SOUND DAMPENING BUMPER (6” MAX
. | - :
° NO gxcessweI codes. ] MAB STROKE)
* Eliminates mistakes when ordering MAGNETIC PISTON FOR REED OR SOLID STATE
. . MPR | SWITCHES - TRD MODELS: R10, R10P, RAC, RHT & MSS (Refer
Example: 3-Position to pages 223-230 for selection)
Application calls for a 2'09 k’,ore Cy]‘”,der MS | METALLIC ROD SCRAPER (BRASS CONSTRUCTION)
with stroke positions of 0”, 5” and 10”
base mount on rod end cylinder only, with NR | NON-ROTATING (Refer to page 180 for specifications)
magnetic piston for position (switch) sensors. OP | OPTIONAL PORT LOGATION (Example: Ports @ 3 & 7) -0
. &
Part Number: . s | OVERSIZE ROD DIAMETER (SPECIFY SIZE, Example: 05 = o T
3P-TA-MS4-2 x 10-H-MPR with 1.375") -0
N
TA-MXO-2 x 5-MPR SAE | SAE PORTS (SPECIFY SIZE, Example: SAE #10) =z
HOW TO ORDER: x| SE | SPRING EXTEND (1.50”, 2.00, 2.50” bore)
3 Position Cylinder: X | SR | SPRING RETURN (1.50”, 2.00, 2.50” bore)
Position 1 (Full Retract) - This position is always 0.00” ssa | STAINLESS STEEL PISTON ROD, TIE RODS & NUTS, AND
Position 2 (Mid-Stroke) - Total stroke of Cyl. #2 D
Position 3 (Full-Extend) - Total stroke of Cyl. #1 SSF_| STAINLESS STEEL FASTENERS - (:?
Multi-Position Model Available SSN | STAINLESS STEEL TIE ROD NUTS ] 8
e o @
* 3 Position (Model 3P) SSR | STAINLESS STEEL PISTON ROD o &
¢ 4 Position (Model 4P) 5 ==
« 5 Position (Model 5P) & 8 SST | STAINLESS STEEL TIE RODS 2
; ; STOP TUBE - SPECIFY STOP TUBE LENGTH (in inches)
(Consult factory for dimensions on 4P & 5P) x| ST | SPECIFY STROKE AS ES (eftective stroke)
(Example: TA MS4 2 X 24ES-ST=3)
6 TMS | STEEL CYLINDER TUBE, BLACK EPOXY PAINT FINISH
TH | 400 PSI HYDRAULIC NON-SHOCK -
(Refer to page 183 for specifications) cr;: s
VS | FLUOROCARBON SEALS 6 =
NS
XX | SPECIAL VARIATION (SPECIFY) b ]

STANDARD PORT AND CUSHION 3 A Note: The “Head” port of CYL. 2 can be used as a
ADJUSTMENT POSITIONS vent (Single Acting) or powered (Double Acting).
* Ports - Positions 1 and 5

* Cushion Adjustment - Positions 2 and 6
(Cushions not available on CYL. 1 Cap)

* Specify Non-Standard Positions When Ordering

65T 29ed
ele [e21uydd |

69



3-POSITION DIMENSIONS: BASIC CYLINDER (NO MOUNT)

™

>

(%)

<

o About Rod End Styles =

g . PISTON ROD END STYLES e

£2 3 | Style 1 Male Rod End is STANDARD o

=)

= £ | Other NFPA Syl can e speciied STYLE1 &2  STYLE3 STYLE 4 STYLE 5 S

& O | (e chart. KK1 & KK2 KK3 KK4 KK5 <

é Need a rod end not listed? KK1 MM ROD DIA. KK3 (STYLE 3) MM ROD DIA. MM ROD DIA. %

NO PROBLEM! Each Piston Rod is ey ™ ho [~ » ™ . ™ 2

made-to-order and does not delay K(STYLE 2) DA T (STYLE 4) — (STYLE 5) — by

shipment. Coarse (UNC) threads, | ¥ % 1., @)

Metric threads or just plain rod ends _ 1] =

are common. Thread lengths are also | (oo =L - =

made-to-order (Specify: “A”=Length). L || _J || m

l——A c —» C |+ —A C |+ C |e— ™

% 7\ | NEED SOMETHING NOT LISTED? L L L L §

= g Just send us a sketch. v|<— ) v|~— ) v|~— ) v|~— Z

7 £ In most cases, quotes are turned <—A—-| (@)

‘@) = | around in one day! m

)
= STANDARD OPTIONAL
MM ROD Style 1 - Male Style 2 - Male Style 3 - Female | Style 4 - Male |Style 5 - Blank
BORE DIAMETER KK1 A KK2 A KK3 A KK4 A KK5 C \%

1.50, 2.00, |0.625 Standard | 7/16-20| 0.750 | 1/2-20 | 0.750 |7/16-20| 0.750 | 5/8-18 | 0.750 | No Threads [0.375]0.250
2.50 1.000 Oversize | 3/4-16 | 1.125 7/8-14 | 1.125 3/4-16 | 1.125 1-14 1.125 | No Threads [0.500]0.500

sS? 3.25, 4.00, | 1.000 Standard | 3/4-16 1.125 7/8-14 1.125 3/4-16 | 1.125 1-14 1.125 No Threads |0.500(0.250
E-g 5.00 1.375 Oversize 1-14 1.625 |1 1/4-12| 1.625 1-14 1.625 |1 3/8-12| 1.625 No Threads [0.625]0.375
z Li 6.00 & 800|375 Standard | 114 | 1625 [11/4-12] 1625 | 1-14 | 1625 |13/8-12] 1625 | No Threads |0.625|0.375
=0 1.750 Oversize |1 1/4-12] 2.000 |1 1/2-12| 2.000 |1 1/4-12] 2.000 |1 3/4-12| 2.000 No Threads [0.750[0.500

MXO/MXO

(NO MOUNT)
(4) EE NPT
é E //— B BUSHING DIA. [ P+ STROKE Fo P+ STROKE ——
5 o A8 i o
T é é CYL. #1 CYL. #2

R @

E SQ.

c f—G— f—G——G— je—J—|

F j¢————— LD + STROKE LB + STROKE

K|«

ZBO + STROKE OF CYLINDER 1 & 2

Accessories
Page 208

3-POSITION BASIC DIMENSIONS ‘MX0O’ STANDARD & OVERSIZE RODS
BORE[ ROD DIA. A B C E EE F G ] K KK IB| LD (MM| P |PO| R RM \' Y ZBO
0.625 Standard [0.750]1.125]0.375 7/16 20 0.625 0.250 |1.875] 9.000
1.50 ancar 2.000[0.3750.3751.500[1.000] 0.250 22 3.625(4.125 2.375(1.750/1.438| 2.00 5Q.
1.000 Oversize |1.125]1.500|0.500 3/4-16 1.000 0.500 |2.250] 9.375
0.625 Standard |0.750[1.125]0.375 7/16-20 0.625 1.75 HEX| 0.250 | 1.875| 9.063
] 2.500/0.375[0.3751.5001.000{ 0.313 3.625/4.125 2.375[1.7501.844
D o 200 7060 Oversize [1.125[1.500(0.500 3/4-16 1.000 2.50 5Q. | 0.500 [2.250] 9.438
N
< g 0.625 Standard [0.750[1.125]0.375 7/16-20 0.625 1.75 HEX| 0.250 [1.875| 9.313
) . : 3.000{0.375|0.375]1.500[1.000]0.313 3.750[4.250 2.500{1.7502.188
:§ & | 229 [77000 Oversize [1.125]1.500]0.500 3/416 1.000 3.00 5Q. | 0.500 [2.250] 9.688
<
& 1.000 Standard [1.125]1.500]0.500 3/4-16 1.000 2.75 DIA.| 0.250|2.375] 10.750
n ; 3.750{0.500|0.625|1.750/1.250|0.375 4.250[4.750 2.750[2.000[2.760
3-25 177375 Oversize |1.625/2.000[0.625 114 1.375 3.75 5Q. | 0.375 [ 2.625] 11.000
400 12000 Standard 1-125]1.500J0.500[ 1 "1 O T Tsace [ ool E T 275 Diaf 0250|2375 10750
PV 17375 Oversize [1.625/2.000]0.625] S ol B iy A 14 |0 s7s 0 PP 350 DIA 0.375 | 2.625] 11.000
o 1.000 Standard [1.125(1.500]0.500 3/4-16 1.000 2.75 DIA.| 0.250 |2.375] 11.313
= . : 5.500{0.500/0.625|1.7501.250/ 0.438 4.500{5.000 3.000[2.0004.100
S 200 57575 Oversize |1.625[2.000[0.625 114 1375 3.50 DIA.| 0.375 |2.625| 11.563
D
1.375 Standard |1.6252.000]0.625 114 1375 0.375 |2.750] 12.563
=4 |6.00 ancar 6.500{0.750(0.625[2.000/1.500| 0.438 5.000{5.500 3.250|2.250(4.875(3.50 DIA.
5% 1.750 Oversize |2.000|2.375]0.750 11/4-12 1.750 0.500 |3.000] 12.813
o= B0
£ & 1.375 Standard |1.625|2.000]0.625 114 1375 0.375 [2.750] 12.813
= |8 8.500/0.750[0.625|2.0001.500{ 0.563 5.125(5.625 3.375[2.250(6.438(3.50 DIA.
f.j 800 57550 Oversize [2.000]2.375]0.750 11/4-12 1.750 0.500 |3.000] 13.188
=
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3-POSITION DIMENSIONS: BASIC CYLINDER (NO MOUNT)
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About Rod End Styles
PISTON ROD END STYLES
Style 1 Male Rod End is STANDARD
Other NFPA Styles can be specified STYLE1 &2 STYLE 3 STYLE 4 STYLE 5
(see chart). KK1 & KK2 KK3 KK4 KK5
Need a rod end not listed? KK1 MM ROD DIA. KK3 (STYLE 3) MM ROD DIA. MM ROD DIA.
STYLE % % A~ -
NO PROBLEM! Each Piston Rod is STYHED HoD
KK2 KK4 KK5
made-to-order and does not delay K(STYLE 2) DA Y (STYLE 4) — (STYLE 5)
shipment. Coarse (UNC) threads, | ¥ % ..,
Metric threads or just plain rod ends | : 1] -
are common. Thread lengths are also | leeeeeee. =L -
made-to-order (Specify: “A”=Length). || L |
<——-A—b| C —» C |« <—A—’| C |+ —'I (¢}
NEED SOMETHING NOT LISTED? L L L L.
Just send us a sketch. v |.— — v |.— — v |~— v |~—
In most cases, quotes are turned <—A—-|
around in one day!
STANDARD OPTIONAL
MM ROD Style 1 - Male Style 2 - Male Style 3 - Female | Style 4 - Male [Style 5 - Blank
BORE DIAMETER KK1 A KK2 A KK3 A KK4 A KK5 C \Y
1.50, 2.00, |0.625 Standard | 7/16-20| 0.750 | 1/2-20 | 0.750 |7/16-20| 0.750 | 5/8-18 | 0.750 | No Threads [0.375]0.250
2.50 1.000 Oversize | 3/4-16 1.125 7/8-14 1.125 3/4-16 | 1.125 1-14 1.125 No Threads [0.500]0.500
3.25, 4.00, | 1.000 Standard | 3/4-16 | 1.125 | 7/8-14 | 1.125 | 3/4-16 | 1.125 1-14 1.125 | No Threads |0.500]0.250
5.00 1.375 Oversize 1-14 1.625 |1 1/4-12] 1.625 1-14 1.625 [13/8-12| 1.625 No Threads [0.625]0.375
6.00 & 8.00 1.375 Standard 1-14 1.625 |1 1/4-12] 1.625 1-14 1.625 |13/8-12| 1.625 No Threads |0.625(0.375
) "] 1.750 Oversize |1 1/4-12| 2.000 |1 1/2-12| 2.000 |1 1/4-12| 2.000 |1 3/4-12| 2.000 | No Threads [0.750|0.500
(NO MOUNT)
(4) EE NPT
B BUSHING DIA. Y —l«————— P + STROKE PO P + STROKE ————»|
@ 8] @ [N AN 11 LI i
T é é CYL. #1 CYL. #2
& 3
C ’i‘ <—G—ﬁ P—G—»%G—-( }47\]4»
\Y - K<
c ga Fl————— LD+ STROKE LB + STROKE
ZBO + STROKE OF CYLINDER 1 & 2
3-POSITION BASIC DIMENSIONS ‘MXO’ STANDARD & OVERSIZE RODS
BORE| ROD DIA. A B E EE F G J K KK LB | LD |[MM| P [PO| R RM \ Y ZBO
1.50 (2025 Standard 075011.125103751, 101, 3750 375]1.500[1.000] 0.250 L2225 69514.1251282205 3751 750[1.438] 2.00 5. F2:220 {18751 9.000
1.000 Oversize |1.125|1.500(0.500 3/4-16 1.000 0.500 [2.250| 9.375
0.625 Standard [0.750[1.125]0.375 7/16 -20 0.625 1.75 HEX] 0.250 [1.875| 9.063
2.00 1,000 Oversize 1112517 50010500 2.500(0.375(0.375]1.500(1.000{ 0.313 3416 3.625]4.125 1000 2.375]1.750]1.844 2.50 5Q.] 0,500 |2.250] 9.438
0.625 Standard [0.750[1.125]0.375 7/16 -20 0.625 1.75 HEX| 0.250 |1.875] 9.313
250 1.000 Oversize [1.125]1.500(0.500 3.00010.37510.3751.500(1.0000.313 3/4-16 3.7504.250 1.000 2:500]1.750/2.188 3.00 SQ. [ 0.500 |2.250| 9.688
1.000 Standard |1.125]1.500{0.500 3/4-16 1.000 2.75 DIA.] 0.250 |2.375| 10.750
3.25 1375 Oversize 11.62512.00010.625 3.750{0.500(0.625|1.750(1.250{0.375 T2 4.25014.750 1375 2.750]2.000(2.760 3.75 5Q.| 0.375 |2.625] 11.000
4.00 1.000 Standard |1.125]1.500(0.500 4.50010.50010.62511.7501 250 0.375 3/4-16 4.250l4.750 1.000 2.750]2.00013.320 2.75 DIA.] 0.250 |2.375| 10.750
: 1.375 Oversize [1.625[2.000(0.625] ) ) ) ) ) 1-14 ) ) 1.375] ) : 3.50 DIA.] 0.375|2.625| 11.000
1.000 Standard |1.125]1.500{0.500 3/4-16 1.000 2.75 DIA.] 0.250 |2.375| 11.313
5.00 1375 Oversize |1.62512.00010.625 5.500(0.500(0.625]1.750(1.250{ 0.438 114 4.500(5.000 1375 3.000{2.000(4.100 350 DIA L0375 12.625] 11,563
6.00 372 Standard 11.62512.00010.6251 111 750 |0.625]2.000]1.500{0.438 F———1{5.000|5.500 2223 250|2.250[4.875|3.50 DA f2e2L 227501 12.563
1.750 Oversize |2.000|2.375(0.750 11/4-12 1.750 0.500 [3.000| 12.813
1.375 Standard [1.625]2.000(0.625 1-14 1.375 0.375(2.750( 12.813
8.00 1750 Oversize |2.0001237510.750 8.500(0.750(0.625]2.000(1.500] 0.563 /412 5.125]5.625 = 3.375|2.250(6.438{3.50 DIA. 050013.0000 13188
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3-POSITION DIMENSIONS: TIE ROD & FLANGE MOUNTS
MX1

—I:|I

R

MXO/MX2

)

-

MX3/MXO

A\
TV R R e
TIE ROD EXTENDED ‘MX1’, ‘MX2” & ‘MX3’ MOUNT DIMENSIONS TIE ROD EXTENDED ‘MX1’, ‘MX2’ & ‘MX3’ MOUNT DIMENSIONS
ROD ROD
BORE DIAMETER AA | BB DD FH R BORE DIAMETER AA | BB DD FH | R
0.625 Standard 1.000 Standard
150 o tte 2,020 | 1.000| 1/4-28 | 0.375 | 1.438 400 oo Te T —4.700| 1.375 | 3/8-24 0.625 |3.320
2.00 ?.g(z)g %?/2‘:5?;‘: 2.600 |1.125| 5/16-24 | 0.375 | 1.844 5.00 1'232 %?/Z‘:S?;‘: 5.800| 1.813 | 1/2-20 |0.625|4.100
S £ - .
83 2.50 ?'gég %?/2?;;‘2 3.100 |1.125] 5/16-24 | 0.375 | 2.188 6.00 113;;5) %?/2?;;‘: 6.900| 1.813 | 1/2-20 [0.750|4.875
: . .
74 o=
=3 3.25 11'(;(;2 Séi’;f;;g 3.900 |1.375| 3/8-24 | 0.625 | 2.766 8.00 1137;5) %i’;f;;g 9.100 [**2.313| 5/8-18 [%0.625|6.438
*MX1 & MX3 have full square bushing retainer on 1.50” - 6.00” bores, round retainers on 8.00” bores.
q g
**BB dimension from head on 8.00” bore.
1.50” - 6 40” BORES ”XO/” F2
. - 0. 1.50” - 6.00” BORES
[ FB HOLES (4) [MATERIAL: STEEL (BLACK OXIDE PLATED) MATERIAL: STEEL (BLACK OXIDE PLATED)X FB HOLES (4)

Options
Page 171

FH-]
B

ZFO + STROKE OF
CYLINDER 1 &2

MXO/ME4

g ME3/MXO
'g 8 8.00” BORE ONLY 8.00” BORE ONLY
e [a\]
0 :“"1; FB HOLES (4) FB HOLES (4)
& ‘ /. ‘
= [EERN IR b |
< i I % e T
TE £ C[:] TE E
LW* (W ZFO + STROKE OF JEJ
7)) - CYLINDER 1 & 2
3}
ﬁ & ‘MF1’, ‘MF2’ FLANGE & ‘ME3’, ‘ME4’ CAP MOUNT DIMENSIONS ‘MF1’ FLANGE & ‘ME3” CAP MOUNT DIMENSIONS
‘g & ROD ROD
n = BORE| DIAMETER | E [ FB | FH| R [RMITE| TF [ UF | W _[ZFO | |IBORE| DIAMETER | E [ FB |[FH| R [RM| TE | TF | UF | W | ZFO
0.625 Standard 0.625 | 9.125 1.000 Standard 0.750 | 11.000
1.50 2.000(0.313]0.375|1.438( — | — |2.750(3.375 4.00 4.500(0.438(0.625/3.320| — | — |5.438]6.250
1.000 Oversize 1.000 | 9.500 1.375 Oversize 1.000 | 11.250
0.625 Standard 0.625 | 9.125 1.000 Standard 0.750 | 11.500
o] 2.00 —12.500|0.375]0.375 (1.844| — [ — [3.375(4.125 5.00 5.500(0.5630.625/4.100f — | — [6.625|7.625
= 1.000 Oversize 1.000 | 9.500 1.375 Oversize 1.000 | 11.750
(e 0.625 Standard 0.625 | 9.375 1.375 Standard 0.87512.875
—_In 2.50 3.000/0.375(0.375 [2.188| — | — [3.875(4.625 6.00 6.500/0.5630.750|4.875| — | — |7.625|8.625
8 Q| 1.000 Oversize 1.000 | 9.750 1.750 Oversize 1.125|13.125
%)
= 1.000 Standard 0.750 | 11.000 1.375 Standard 1.625(12.375
& 3.25 3.750(0.4380.625 |2.766 | — | — |4.6885.500 8.00 8.500(0.688( N/A | N/A |*3.500(7.570| N/A | N/A
o 1.375 Oversize 1.000 | 11.250 1.750 Oversize 1.875]12.625
7}
[

*Round retainer used to retain bushing.
For dimensions not shown, see page 70.
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3-POSITION DIMENSIONS: BASE MOUNTS

™
‘MS1” ANGLE MOUNT DIMENSIONS A %
ROD ADD STROKE <=
BORE| DIAMETER | AB [ AH | AL | AO | AT FH S SAO | XAO = 8
2
1.50 2025 Standard} )\ 11 188(1.000[0.375(0.125] 0.375 [1.250[10.125 2220 o &
1.000 Oversize 10.125 » >
0.625 Standard 9.750 0
2,00 S50 0.438 (1.438(1.000/0.375[0.125| 0375 1.750[10.125 === =
0.625 Standard 10.000
438 |1.6251. . N . 250|10.
2.50 ISR 0.438 (1.625(1.0000.375(0.125] 0375 |2.250(10.375 0=
1.000 Standard 11.625
. 563 [1.938/1.250]0. 25| 0.625 |2.750[12.12
3.25 [T - 10563 [1.938(1.250|0.500/0.125| 0625 [2.750 5MTer XAO + STROKE
1 1 1
1.000 Standard 11.625 0 T T
4.00 Fooamt 0,563 (2.250(1.250(0.500(0.125| 0,625 (3.500(12.125 (<222 ]
w
1.000 Standard 12.250
5.00 A9 0.688 |2.750(1.375/0.6250.188| 0.625 |4.250[12.875 0w
1.375 Oversize 12.500 (6) AB DIA. =0
HOLES —
. . I I (2]
6.00 (27> Standardy o313 550(1.375[0.625[0.188] 0.750 [5.250{14.000 2220 ar 3 =
1.750 Oversize 13.750 — ¥ v ) "_'l
1.375 Standard 14.188 | —|aojeAL+] J« AL > i @ O
. 1 0.813 |4.250{1.8130.688/0.250| 0.625* |7.125(14.375 A sho+smRokeoF ALY
B0 1.750 Oversize 14.438 CYLINDER 1 & 2 Zz
*Round retainer on 8.00” bore.
For dimensions not shown, see page 70.
‘MS2’ SIDE LUG MOUNT DIMENSIONS @ [l @ fibies
ROD ADD STROKE
BORE| DIAMETER SB | E2| ST [ SU [ SW SZ TS us XS | SSO [ SS
0.625 Standard 1375
1.50 AN 1 0.438 |1.000{0.500 | 1.125| 0.375 | 0.625 | 2.750 | 3.500 3.375 [ 2.875
1.000 Oversize 1.750 o [
0.625 Standard 1.375 0=
2.00 06478 1 0.438 [1.250( 0.500 | 1.125| 0.375 | 0.625 | 3.250 | 4.000 3.375 [ 2.875 < >
1.000 Oversize 1.750 =5 Z
0.625 Standard 1375
2.50 AN 1,438 |1.500{ 0.500 [1.125] 0.375 | 0.625 | 3.750 | 4.500 3.500 | 3.000 29
1.000 Oversize 1.750 4 Z
w
1.000 Standard 1.875
; 563 [1.875]0.750|1.250] 0. 750 [ 4.7 7 750 (3.2 ‘
3.25 55 e oerec ] 0:563 [1.875(0.750 1.250{ 0.500 [ 0.750 [ 4.750 | 5.750 [5*2=13.750 | 3.250 -
4,00 000 Standard 1 215 250[0.750 [1.250{ 0.500 | 0.750 | 5.500 | 6.500 12221 3 750 | 3.250
Y T1375 Oversize | : : : : : : : 2125 |~ :
1.000 Standard 2.063
5.00 ot 0.813 [2.750/1.000|1.063| 0.688 | 0.563 | 6.875 | 8.250 [ 3.625 | 3.125 |
1.375 Standard 2.313 i }
. 0.813 [3.250{ 1.000 [ 1.313| 0.688 | 0.813 | 7.875 | 9.250 4125 [3.625
6.00 1.750 Oversize 2.563 SW-»| SUA SW [« - Sz
1.375 Standard 2313 e SSO + STROKE, ~ Svés STROKE s
8.00 [5o2-20 =0 0.813 [4.250( 1.000 [ 1.313| 0.688 | 0.813 | 9.875 [11.250 [ = 4.250 | 3.750 $50.4 STROKE 554 STROKE.

Note: The option not to have side lugs on center two (2) caps is available. Use the “XX”
option in the “How To Order” section (specify).

121 93ed
suondQ

Example: 3P-TA-MS2-4 X 5-MPR with TA-MS2-4 X 3-BP-“XX"
“XX” = No side lugs on center two (2) caps

For dimensions not shown, see page 70.

‘MS4’ BOTTOM TAPPED MOUNT DIMENSIONS @ T @ ():
ROD ADD STROKE A
BORE| DIAMETER E/2 NT TK TN XT | SNO SN ,@f@} S o g
1.50 ?:gég gigi?zrz 1.000| 1/4-20 | 0375 |0.625 ;2?2 1875 | 2250 I@’U\/\:@ 5%
2.00 ?:géggﬁgiﬁg 1.250 | 5/16-18 | 0.500 | 0.875 12?2 1.875 2.250 i ST ’
2.50 ?Zgéggﬁiz 1.500 | 3/8-16 | 0.625 |1.250 ;2?2 1.875 2375
3.25 12(7)23321?;: 1.875| 1/2-13 | 0.750 | 1.500 ;:z;z 2.125 2.625 MS4 .
4.00 1232221?2 2.250| 1/2-13 | 0.750 | 2.063 ;2;2 2125 2.625 Ug;;
5.00 1232?;?/21?;2 2.750 | 5/8-11 | 1.000 | 2.688 i::;g 2125 2.875 <&
6.00 13;33?/21?2 3.250| 3/4-10 | 1.125 |3.250 ;:gli 2375 3.125
8.00 1%3 gigi?zr: 4.250| 3/4-10 | 1.125 | 4.500 §gl§ 2.375 3.250 XTHkSNCESL%%};ﬁOF#SNO#SN&(SLFE)C;};{EQOF

Note: The option not to have ‘MS4’ taps on center two (2) caps is available. Use the
“XX" option in the “How To Order” section (specify).

Example: 3P-TA-MS4-6 X 7-H with TA-MS4-6 X 4-C-“XX"
“XX” = No ‘MS4’ taps on center two (2) caps
For dimensions not shown, see page 70.

6S¢ 93ed
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3-POSITION DIMENSIONS:

PIVOT MOUNTS

5 CD pIA. PIN (INCLUDED)
I - WITH PRESSED IN BEARINGS7 CD DIA
8 5 EREAF B 17 EARAR K
23 o T 3t HEE 6 A d & A9
= .S N ) | | A%
2 >~ C) P
o<
< N 1 #
= |
XCO + STROKE OF kLsem ﬂCW CW‘* L Ml lowle slowl«
CYLINDER 1 &2 XDO + STROKE OF L el
CB CYLINDER 1 & 2 B
(Extruded, 1.50” - 8.00” bores) MP2 M P 4
(Casting, (Casting,
% ” 1.50” - 6.00” bore) 1.50” - 4.00” bore)
I: dh.) ‘MP1’ & ‘MP2’ CLEVIS AND ‘MP4’ ROD EYE MOUNT DIMENSIONS
Z e ROD ADD STROKE
2 : BORE DIAMETER CB CD CW FL L M XCO XDO
T 0.625 Standard 9.500 9.875
on 1.50 1000 Oversize 0.750 0.500 0.500 1.125 0.750 0.625 9875 10.250
0.625 Standard 9.500 9.875
2.00 1,000 Oversize 0.750 0.500 0.500 1.125 0.750 0.625 9875 10.250
0.625 Standard 9.750 10.125
2.50 1,000 Oversize 0.750 0.500 0.500 1.125 0.750 0.625 10125 10.500
1.000 Standard 11.625 12.250
- . 3.25 1375 Oversize 1.250 0.750 0.625 1.875 1.250 0.875 11.875 12.500
e
w3 4.00 11222 S(;i’;‘js?;‘ei 1.250 0.750 0.625 1.875 1.250 0.875 Hgig E'égg
= . . .
Z40= 1.000 Standard 12.125 12.750
|<_t 5\ 5.00 1375 Oversize 1.250 0.750 0.625 1.875 1.250 0.875 12375 13.000
1.375 Standard 13.625 14.500
6.00 1750 Oversize 1.500 1.000 0.750 2.250 1.500 1.000 13.875 12,750
1.375 Standard 13.875
8.00 1750 Oversize 1.500 1.000 0.750 N/A 1.500 1.000 14125 N/A

Clevis pins are provided with pivot mounts.
*MP4 mount not available as standard on 5.00” bores and above.
Note: Extruded MP1 mounts are standard (1.50” - 8.00” bores).
Cast iron removable mounts are optional and must be requested when ordering (1.50” - 6.00” bores).
For dimensions not shown, see page 70.

HARD CHROME PLATED O.D.
WEAR SURFACE ON STEEL TRUNNIONS

2]

S~
o~
- v
8 &
(@N-»

& T @ ﬂ[_)ogg\- o7 e ap T 7 i
-.001
[Fe@e1 © MT1 MXO| | il  |MXO| | |[MT2&
& 1 & | ]
TLok—E (8Q)— e TL - J XJO + STROKE OF
5 | uT | CYLINDER 1 &2
e ) . ) .
70 MT1/MT2 T anals e pioct ol stewl tramaions svailahie
§ = "‘MT1’ HEAD TRUNNION AND ‘MT2’ CAP TRUNNION MOUNT DIMENSIONS
E BORE Dl/fl\(zEl?l'ER E D TL Ut XG ADDXSJI)ROKE
E . 2.00 3:§§§ Z(%?’Zz;% 2.500 1.000 1.000 4.500 %Egg g:égg
= ?C 250 ™5 000 O?/er?;e 3.000 1.000 1.000 >-000 2.125 8.875
G< 3.25 11:2(;(; %i’;f;;g 3.750 1.000 1.000 5.750 ;:Egg 196.705000
4.00 11'2(;2 %?/2?5?;2 4.500 1.000 1.000 6.500 ;538 196.705000

§ i 5.00 111(3;2(5; zotizzj% 5.500 1.000 1.000 7.500 gégg Lgégg
s “': 6-00 750 O?/er?;e 6-500 1.375 1.375 9-250 2.875 11.625
|d_) *No oversize rod available on 1.50” bore MT1.

For dimensions not shown, see page 70.
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TANDEM CYLINDERS:

You can tandem any series of cylinder together to provide unlimited design possibilities. - ?;
The “air over oil” design is the most common use of tandem cylinders today. Choose from different designs to ;— :
gain maximum benefit for your application. e g

AIR OVER OIL BENEFITS: ‘i

* Air typically provides the force to extend and retract the cylinder. Oil provides the precise control of the
stroke.

* CONSTANT VELOCITY — By metering the flow of the oil cylinder, a constant velocity is achieved throughout
the stroke - even at very slow velocities that air cylinders typically chatter.

* SMOOTH OPERATION IN PIVOT APPLICATIONS — Pivot applications usually have varying loads w
throughout the stroke. Typically, you are supporting a load till it reaches top center, and then the load tends o "5
to run away with the influence of gravity. Air-oil cylinders minimize the effect of gravity, providing a smooth 5 <
stroke. e (:3|

. z

Three basic designs to choose from to satisfy most applications:

* Dual tank design for maximum flexibility and speed

* Single tank design for slower cycle rates, reducing component cost
* Air/QOil piston with single tank provides force multiplication

(2:1 ratio minimum depending on bore and rod sizes)

HOW TO ORDER: TANDEM CYLINDERS

IiCYL. #1—| I—CYL. #2—|
™ - TA -MF1 - 2 x 10-TH WITH TA-MXO-2x10-MPR - HC

)
=
=
oL
o
I
7]

WIANV.L

\ A T T A A
1
TANDEM BORE STROKE COMMON OPTIONS FOR ‘OIL’ (CYL. 1)*
150 (CYL. #1) “A” = | EXTENDED PISTON ROD THREAD (SPECIFY)
2.00 0" 10 50" «g» _ | EXTENDED PISTON ROD
250 Made to Order ~ | (Example: IF C = 0.50", THEN 1" ROD EXTENSION IS C = 1.50%)
SERIES 325 H HEAD CUSHION
7 NOTE: CYL.
TA | 250 PSIAIR 4.00 #1 and OYL. C | GAP CUSHION (CYL. 2 ONLY)
SS | STAINLESS STEEL 5.00 #2 strokes EN ELECTROLESS NICKEL PLATED (Refer to page 176 for specifications)
FM | FLUSH MOUNT (Add-A-Mount) 6.00 ﬂf:;u:;r:z KK2 | LARGE MALE ROD THREAD
TRA | TRIPLE ROD (CYL. #1 Only) 8.00 (PISTON AK9 | PEVALS HOD THREAD . — o)
RODS ARE KK3S | STUDDED PISTON ROD (KK3 with Stud, Loctite in place) ;U
<
CONNECTED) KK4 | FULL DIAMETER MALE ROD THREAD Urg =
KK5 | BLANK ROD END (NO THREADS, “A” = 07) . 5'
MS METALLIC ROD SCRAPER (BRASS CONSTRUCTION) :l =
OP OPTIONAL PORT LOCATION (SPECIFY, Example: Ports @ 3 & 7) | 2

NFPA MOUNTS 0s OVERSIZE ROD DIAMETER (SPECIFY SIZE, Example: OS = 1.375")
MXO | NO MOUNT TH 400 PSI HYDRAULIC, NON-SHOCK (Refer to page 183 for specifications)
MP1_| REAR PIVOT CLEVIS (CYL. 2 ONLY) XX SPECIAL VARIATION (SPECIFY)
MP2_| REAR PIVOT CLEVIS (1.50"-6.00" Bore) (CYL. 2 ONLY) BSP__| BSP PORTS (SPECIFY SIZE, Example: BSP = .25")
MP4 | REAR PIVOT EYE (1.50” - 4.00” Bore) (CYL. 2 ONLY) SAE | SAE PORTS (SPECIFY SIZE, Example: SAE #10)
MT1 | FRONT TRUNNION (SPECIFY CYL. 1 OR 2) SSA_| STAINLESS STEEL PISTON ROD, TIE RODS & NUTS, AND FASTENERS
MT2 | REAR TRUNNION (SPECIFY CYL. 1 OR 2) SSF__| STAINLESS STEEL FASTENERS
MX1 | EXTENDED TIE RODS (HEAD & CAP) SSN | STAINLESS STEEL TIE ROD NUTS
MX2 | EXTENDED TIE RODS (CAP END) SSR_| STAINLESS STEEL PISTON ROD
MX3 | EXTENDED TIE RODS (HEAD END) SST | STAINLESS STEEL TIE RODS

MF1_| FRONT FLANGE (1.50"-6.00” Bore) (CYL. 1 ONLY)

*Refer to series ‘TA,” ‘'SS,” ‘FM,” or ‘TRA’ for complete list of

MF2 | REAR FLANGE (1.50"-6.00” Bore) (CYL. 2 ONLY)

options.

80¢ a3ed
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ME3 | FRONT MOUNTING HOLES (8.00” Bore) (CYL. 1 ONLY)
ME4 | REAR MOUNTING HOLES (8.00” Bore) (CYL. 2 ONLY)
MS1 | FRONT & REAR END FOOT

[ OPTIONS*
ADDS LENGTH TO CYLINDER - SEE “OPTION LENGTH ADDER” CHART, PAGE 9

Ms2 | SIDE LUG (1.50"- 8.00")
MS4 | BOTTOM TAPPED HOLES

COMMON OPTIONS FOR ‘AIR’ (CYL. 2)

B .25” URETHANE BUMPER BOTH ENDS
BC .25” URETHANE BUMPER CAP ONLY
BH .25” URETHANE BUMPER HEAD ONLY

BP BUMPER PISTON SEAL - wn

H HEAD CUSHION CINQ g.

About our Part Number System C | CAP CUSHION (CYL. 2 ONLY) o =

.S | t derstand EN ELECTROLESS NICKEL PLATED (Refer to page 176 for B -
fmpie, casy fo understan MPR MAGNETIC PISTON FOR REED OR SOLID STATE SWITCHES - w g

TRD MODELS: R10, R10P, RAC, RHT & MSS (Refer to pages 223-230 for selection,
MA | MICRO-ADJUST (6” MAX. STROKE) Available on Double Rod End Models

TH 400 PSI HYDRAULIC, NON-SHOCK (Refer to page 183 for specifications)

oP OPTIONAL PORT LOCATION (Example: Ports @ 3 & 7)

* No excessive codes!

* Eliminates mistakes when ordering

Example: Air/Oil Tandem

Gyl 1 is a ‘TA” series, MF1 mount, 2.00" bore x 3 0S| OVERSIZE ROD DIAMETER (SPECIFY SIZE, Example: 0S = 1.375”)
107 stroke, 400 PS1 tydratie STANDARD PORT AND CUSHION V5 FLUOROGARBON SEALS

SroKe, o ol Hyeraute: " XX__| SPECIAL VARIATION (SPECIFY)
Gyl. 2is 8 A series, MXO (no mount), 2.00" bore ADJUSTMENT POSITIONS BSP | BSP PORTS (SPECIFY SIZE, Example: BSP = 25")

X107 stroke, with a magnet (for Reed Switches), SAE_| SAE PORTS (SPECIFY SIZE, Example: SAE #10)

65T 95ed
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and Head & Cap cushions. * Ports - Positions 1 and 5 SSA_| STAINLESS STEEL PISTON ROD, TIE RODS & NUTS, AND FASTENERS
Part Number: * Cushion Adjustment - Positions 2 and 6 SSF_} STAINLESS STEEL FASTENERS
TM-TA-MF1-2 x 10-TH with ) - SSN_| STAINLESS STEEL TIE ROD NUTS
TA-MXO-2 x 10-MPR-HC * Specify Non-Standard Positions When SSR_| STAINLESS STEEL PISTON ROD
Ordering SST_| STAINLESS STEEL TIE RODS
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TANDEM DIMENSIONS: BASIC CYLINDER (NO MOUNT)

m
>
(5]
<
< About Rod End Styles o
~
2 . PISTON ROD END STYLES =
&2 % | Style 1 Male Rod End is STANDARD ~
R (CYL. #1) ©)
= .E
= = | Other NFPA Styles can be specified STYLE1 & 2 STYLE 3 STYLE 4 STYLE 5 S
O Y| (see chart). KK1 & KK2 KK3 KK4 KK5 ~
g KK1 MM ROD DIA. KK3 (STYLE 3) MM ROD DIA. MM ROD DIA. >
Need a rod end not listed? (STYLE 1) v~ MM e o~ o)
NO PROBLEM! Each Piston Rod is Kk \ P | KKa | KKs ™
made-to-order and does not delay K(STYLE 2 T(STYLE 4) EMLES) iy
shipment. Coarse (UNC) threads, | [ TT4 ] O
Metric threads or just plain rod ends A 1T — =
are common. Thread lengths are also | | e R §
- made-to-order (Specify: “A”=Length). R R N e R ¢ = _.I o m
© £ | NEED SOMETHING NOT LISTED? el T el N =
= ..g Just send us a sketch. v |‘_ — V_|:|_ -V |‘_ v |‘_ E
@ .= | In most cases, quotes are turned A (@)
2 :>\ around in one day! m
oA
STANDARD OPTIONAL
MM ROD Style 1 - Male Style 2 - Male [ Style 3 - Female | Style 4 - Male [Style 5 - Blank
BORE DIAMETER KK1 A KK2 A KK3 A KK4 A KK5 C \
1.50, 2.00, 0.625 Standard | 7/16-20 | 0.750 | 1/2-20 | 0.750 | 7/16-20 | 0.750 | 5/8-18 | 0.750 | No Threads |0.375 ] 0.250
2.50 1.000 Oversize 3/4-16 [ 1.125 ] 7/8-14 | 1.125 | 3/4-16 | 1.125 1-14 1.125 | No Threads |0.500 | 0.500
3.25, 4.00, 1.000 Standard 3/4-16 | 1.125| 7/8-14 [ 1.125 | 3/4-16 | 1.125 1-14 1.125 | No Threads |0.500 | 0.250
s " 5.00 1.375 Oversize 1-14 1.625 |1 1/4-12] 1.625 1-14 1.625 |1 3/8-12| 1.625 | No Threads [0.625 [ 0.375
[T _E 6.00 & 8.00 1.375 Standard 1-14 1.625 |1 1/4-12] 1.625 1-14 1.625|13/8-12( 1.625 | No Threads [0.625 | 0.375
% £ ' ' 1.750 Oversize |1 1/4-12] 2.000 | 1 1/2-12 | 2.000 | 1 1/4-12] 2.000 | 1 3/4-12] 2.000 | No Threads |0.750| 0.500
=
= 0O
(NO MOUNT)
(4) EENPT
" - / B BUSHING DIA. Y ——se———— P + STROKE PO P + STROKE ———|
g S MM ROD DIA: . . -
8 i [N i o
=4 g;b @ @ KK THDS. i
o< ||
ml oo L CYL. #1 CYL. #2
| »
& O ]
c %G—-( "* G—bdiG—b( F—Ja
\ > Ki
c go. Fle—————— LD + STROKE LB + STROKE

ZBO + STROKE OF CYLINDER 1 & 2

7]
2.
1S
S &
S
8m
uﬂ.
<

BASIC DIMENSIONS ‘MXO’ STANDARD & OVERSIZE RODS
BORE| ROD DIA. A B C E EE | F G ] K KK IB [ ID (MM| P [PO| R RM \Y% Y | ZBO
0.625 Standard [0.750{1.125[0.375 7/16-20 0.625 0.250 |1.875] 9.000
1.50 - 2.000{0.375{0.375( 1.500 | 1.000 {0.250 3.625|4.125 2.375/1.750(1.438| 2.00 SQ.
1.000 Oversize [1.125[1.500]0.500 3/4-16 1.000 0.500 [2.250] 9.375
0.625 Standard [0.750]1.125]0.375 7/16-20 0.625 1.75 HEX | 0.250 |1.875] 9.063
2.00 - 2.500{0.375(0.375(1.500 | 1.000{0.313 3.625|4.125 2.375/1.750(1.844
g o~ 1.000 Oversize [1.125[1.500]0.500 3/4-16 1.000 2.50 SQ. [ 0.500 |2.250] 9.438
= g 0.625 Standard [0.750]1.125]0.375 7/16-20 0.625 1.75 HEX| 0.250 |1.875] 9.313
Y o |2.50 - 3.000{0.375{0.375(1.500 | 1.000{0.313 3.75014.250 2.50011.750(2.188
0 1.000 Oversize [1.125[1.500]0.500 3/4-16 1.000 3.00 SQ. | 0.500 |2.250] 9.688
E £ 1.000 Standard |1.125[1.500 [ 0.500 3/4-16 1.000 2.75 DIA.| 0.250 |2.375| 10.750
3.25 - 3.750{0.500{0.625(1.750( 1.25010.375 4.250 [ 4.750 2.750]2.000]2.766
1.375 Oversize [1.625[2.0000.625 1-14 1.375 3.75 SQ. [ 0.375]2.625] 11.000
1.000 Standard |1.125]1.5000.500 3/4-16 1.000 2.75 DIA.| 0.250 |2.375| 10.750
4.00 - 4.50010.50010.62511.7501 1.25010.375 4.250 [ 4.750 2.750]2.00013.320
1.375 Oversize [1.625[2.0000.625 1-14 1.375 3.50 DIA.| 0.375 |2.625| 11.000
E 1.000 Standard |1.125]1.5000.500 3/4-16 1.000 2.75 DIA.]0.250 |12.375| 11.313
= 5.00 - 5.500{0.500(0.625(1.750 | 1.25010.438 4.500 | 5.000 3.000]2.000|4.100
a 1.375 Oversize [1.625[2.000]0.625 1-14 1.375 3.50 DIA.| 0.375 |2.625| 11.563
— % 1.375 Standard |1.625]2.0000.625 1-14 1.375 0.375]2.750] 12.563
= o |1 6.00 - 6.500(0.7500.625|2.000] 1.500 {0.438 5.000 | 5.500 3.250]2.25014.875] 3.50 DIA.
O o 1.750 Oversize [2.000(2.375]0.750 11/4-12 1.750 0.500 |3.000| 12.813
c %D 1.375 Standard |1.6252.000]0.625 1-14 1.375 0.375(2.750[ 12.938
= o |8.00 - 8.500{0.750{0.625(2.000 | 1.5000.563 5.125]5.625 3.375{2.250(6.438] 3.50 DIA.
8 1.750 Oversize [2.000{2.375]0.750 11/4-12 1.750 0.500 |3.000| 13.188
=
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(CYL. #1)

(see chart).

Just send us a sketch.
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around in one day!

Other NFPA Styles can be specified

Need a rod end not listed?
NO PROBLEM! Each Piston Rod is
made-to-order and does not delay
shipment. Coarse (UNC) threads,
Metric threads or just plain rod ends
are common. Thread lengths are also
made-to-order (Specify: “A”=Length).

NEED SOMETHING NOT LISTED?

In most cases, quotes are turned

PISTON ROD END STYLES
STYLE1 & 2 STYLE 3 STYLE 4
KK1 & KK2 KK3 KK4
(KSK]]\(LE N MM RolszJA, KK3’\5|?V|TYLE\£) MM HODPJ/S.
K;(SK'I?YLE 2) XjA'— Y :(S}<T4YLE 4) —
____________ _ =l T
............. L o
*F I e —vk-

TANDEM DIMENSIONS: BASIC CYLINDER (NO MOUNT)

About Rod End Styles
Style 1 Male Rod End is STANDARD

STYLE 5
KK5

MM ROD DIA.

KKS
(STYLE 5)

1.
i

A~

-

STANDARD OPTIONAL
MM ROD Style 1 - Male Style 2 - Male | Style 3 - Female | Style 4 - Male |Style 5 - Blank
BORE DIAMETER KK1 A KK2 A KK3 A KK4 A KK5 C \%
1.50, 2.00, 0.625 Standard | 7/16-20 | 0.750 | 1/2-20 | 0.750 | 7/16-20 | 0.750 | 5/8-18 | 0.750 | No Threads |0.375| 0.250
2.50 1.000 Oversize | 3/4-16 | 1.125 | 7/8-14 | 1.125 | 3/4-16 | 1.125| 1-14 | 1.125 | No Threads [0.500 | 0.500
3.25, 4.00, 1.000 Standard | 3/4-16 [ 1.125| 7/8-14 [ 1.125 | 3/4-16 | 1.125 1-14 1.125 [ No Threads | 0.500 | 0.250
5.00 1.375 Oversize 1-14 1.625 |1 1/4-12] 1.625 1-14 1.625 |1 3/8-12| 1.625 | No Threads |0.625| 0.375
6.00 & 8.00 1.375 Standard 1-14 1.625 |1 1/4-12] 1.625 1-14 1.625 |1 3/8-12| 1.625 | No Threads [0.625]0.375
’ ’ 1.750 Oversize |1 1/4-12]2.000 [ 1 1/2-12 | 2.000 |1 1/4-12]2.000 | 1 3/4-12] 2.000 | No Threads |0.750| 0.500
(NO MOUNT)
(4) EE NPT
B BUSHING DIA. Y P + STROKE PO P + STROKE ——— |
@ [N @ [N} (AN (R i
rv | O O CYL. #1 CYL. #2
C %G—-( "764,47(34,( ‘%J—b
R >V K
E SQ. F j&———— LD + STROKE LB + STROKE ———
ZBO + STROKE OF CYLINDER 1 & 2
BASIC DIMENSIONS ‘MXO’ STANDARD & OVERSIZE RODS
BORE| ROD DIA. A B C E | EE[ F G ] K KK LB | LD IMM| P |PO | R RM \% Y | ZBO
0.625 Standard |0.750(1.125]0.375 7/16-20 0.625 0.250 |1.875| 9.000
1.50 - 2.000/0.375]0.375| 1.500 | 1.000|0.250 3.625(4.125 2.375{1.750(1.438 2.00 SQ.
1.000 Oversize |1.125[1.500]0.500 3/4-16 1.000 0.500 |2.250| 9.375
0.625 Standard |0.750|1.125]0.375 7/16-20 0.625 1.75 HEX | 0.250 |1.875| 9.063
2.00 : 2.500/0.375]0.375| 1.500 | 1.000|0.313 3.625 [4.125 2.375(1.750 (1.844
1.000 Oversize |1.1251.500]0.500 3/4-16 1.000 2.50 SQ. | 0.500 [2.250| 9.438
0.625 Standard |0.750|1.125]0.375 7/16-20 0.625 1.75 HEX | 0.250 [1.875] 9.313
2.50 - 3.000(0.375[0.375/1.500 [ 1.000 {0.313 3.750 | 4.250 2.500/1.750[2.188
1.000 Oversize |1.125[1.500]0.500 3/4-16 1.000 3.00 SQ. | 0.500 [2.250| 9.688
1.000 Standard |1.125]1.500{0.500 3/4-16 1.000 2.75 DIA. | 0.250 [2.375[10.750
3.25 - 3.750{0.500(0.625| 1.750{ 1.250 | 0.375 4.250  4.750 2.750(2.0002.766
1.375 Oversize |1.625[2.000]0.625 1-14 1.375 3.75 SQ. | 0.375 |2.625[ 11.000
1.000 Standard [1.125]1.500{0.500 3/4-16 1.000 2.75 DIA. | 0.250 [2.375] 10.750
4.00 - 4.500{0.500{0.625[1.750{1.250]0.375 4.250 | 4.750 2.750/2.000(3.320
1.375 Oversize [1.625[2.000]0.625 1-14 1.375 3.50 DIA. [ 0.375 |2.625| 11.000
1.000 Standard [1.125]1.5000.500 3/4-16 1.000 2.75 DIA. | 0.250 |2.375]| 11.313
5.00 : 5.500/0.500]0.625| 1.750 | 1.250|0.438 4.500 | 5.000 3.000{2.000 [4.100
1.375 Oversize [1.6252.000]0.625 1-14 1.375 3.50 DIA. [ 0.375 |2.625 11.563
1.375 Standard [1.625]2.000(0.625 1-14 1.375 0.375|2.750]12.563
6.00 - 6.500/0.750]0.625| 2.000 | 1.500|0.438 5.000 | 5.500 3.250{2.250 [4.875( 3.50 DIA.
1.750 Oversize |2.000(2.375]0.750 11/4-12 1.750 0.500 |3.000]12.813
1.375 Standard |1.625]2.0000.625 1-14 1.375 0.375 |2.750[12.938
8.00 : 8.500/0.750]0.625| 2.000 | 1.500|0.563 5.125(5.625 3.375{2.250 [6.438( 3.50 DIA.
1.750 Oversize |2.000(2.375]0.750 11/4-12 1.750 0.500 |3.000]13.188
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TANDEM DIMENSIONS: PIVOT MOUNTS

CD pIA. PIN (INCLUDED)

¥ CD DIA.
U WITH PRESSED IN BEAR|NGS7 :
< o SR RAK: 7 7 Iy I 7 i3 T
2, R I i e e St
= £ = s @ = g S
O = BlE E ==
g0 J i 4 e
-] XCO + STROKE OF kstem —CWe+CW <+ L Ml lowleslowle 2

CYLINDER 1 &2 XDO + STROKE OF R

2 CYLINDER 1 & 2 e

MXO/MP1 MOUNT MXO/  MXO/
(Extruded, 1.50” - 8.00” bores) M Pz M P 4

(Casting, (Casting,
1.50” - 6.00” bore) 1.50” - 4.00” bore)

5 & ‘MP1’ & ‘MP2’ CLEVIS AND ‘MP4’ ROD EYE MOUNT DIMENSIONS

E< ROD ADD STROKE

8 f; BORE DIAMETER CB cD cw FL L M XCO XDO

i o 1.50 ?Zg‘ég %?/2?;;2 0.750 0.500 0.500 1.125 0.750 0.625 3:222 190?27550
2.00 ?:ggg %?/2‘:5?;2 0.750 0.500 0.500 1.125 0.750 0.625 2}53(7)(5) 19(5?27550
2.50 ?:gég %igf;i‘;‘i 0.750 0.500 0.500 1.125 0.750 0.625 195252% 18:;(2)(5)
3.25 11'.2(;2 %?/21?;2 1.250 0.750 0.625 1.875 1.250 0.875 1}:2% Eégg
4.00 11'.2(;(5) Scflre‘f;;‘i 1.250 0.750 0.625 1.875 1.250 0.875 11:2% E:ggg

w

§ g 5.00 11"(3)(7)2 %avzzj% 1.250 0.750 0.625 1.875 1.250 0.875 1;;?2 E:ggg

I<Z£ S 6.00 113723 %?/erai;e 1.500 1.000 0.750 2.250 1.500 1.000 B:gig 11:??8
8.00 137;5) chig‘j;;; 1.500 1.000 0.750 N/A 1.500 1.000 3?;? N/A

Clevis pins are provided with pivot mounts.
*MP4 mount not available as standard on 5.00” bores and above.
Note: Extruded MP1 mounts are standard (1.50” - 8.00” bores).
Cast iron removable mounts are optional and must be requested when ordering (1.50” - 6.00” bores).
For dimensions not shown, see page 75.

HARD CHROME PLATED O.D.
WEAR SURFACE ON STEEL TRUNNIONS

7 TD DIA.
I 17 +.000

—_t
i
—_t
i

Options
Page 171

-.001

{ s ‘ {
& MT1 MXO |m|= MXO MT2&

| f i
XJO + STROKE OF
CYLINDER 1 & 2

TLaf——E (SQ) ——sfeTL J
ut xa
Note: MT1 and MT2 Trunnions are bolt on, non-removable design.

MT1 / MT2 Optional: One-piece solid steel trunnion available.

Accessories
Page 208

‘MT1’ HEAD TRUNNION AND ‘MT2’ CAP TRUNNION MOUNT DIMENSIONS
ROD ADD STROKE
BORE DIAMETER E D TL uT XG XJO
0.625 Standard 1.750 8.250
1.50 1000 Oversize 2.000 1.000 1.000 4.000 N/A® 8625
0.625 Standard 1.750 8.250
D en i 1.000 Oversize 2y o8t 1LY S 2.125 8.625
= 5 0.625 Standard 1.750 8.500
,~§ o 2:50 1.000 Oversize 3.000 1.000 1.000 >-000 2.125 8.875
2 g 1.000 Standard 2.250 9.750
& . . .
3.25 1375 Oversize 3.750 1.000 1.000 5.750 2500 10.000
1.000 Standard 2.250 9.750
4.00 1.375 Oversize 4500 1.000 1.000 6-500 2.500 10.000
< 1.000 Standard 2.250 10.250
g 5.00 1375 Oversize 5.500 1.000 1.000 7.500 2500 10.500
2 1.375 Standard 2.625 11.375
T,
5 2 6.00 1.750 Oversize 6-500 1.375 1.375 9-250 2.875 11.625
= b
= 1.375 Standard 2.625 11.625
J:u - S 1.750 Oversize S 1875 Ueg7/9 U250 2.875 11.875
g *No oversize rod available on 1.50” bore MT1.

For dimensions not shown, see page 75.
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TANDEM DIMENSIONS: TIE ROD & FLANGE MOUNTS

MX1 T
3
DD
@ 13 mﬁ i @ | 2 5o
/ & & % IO
AA @ §
=t B 5
5 @ [ i & @ o
. N . A
/ ) /
, - e f 7 w
! L B S a J 7R 0%
. S 2
235
Omm 48 %\ g @S
U e R o lew
TIE ROD EXTENDED ‘MX1’, ‘MX2" & ‘MX3’ MOUNT DIMENSIONS TIE ROD EXTENDED ‘MXT’, ‘MX2’ & ‘MX3” MOUNT DIMENSIONS
ROD ROD
BORE DIAMETER AA BB DD FH R BORE DIAMETER AA BB DD FH R
0.625 Standard 1.000 Standard
1.50 1,000 Oversize 2.020 | 1.000 | 1/4-28 | 0.375 | 1.438 4.00 1375 Oversize 4.700 | 1.375 | 3/8-24 | 0.625 |3.320
200 [oo2sandard 1) 000 | 905 | 5/16-24 | 0375 | 1.844 500 |000Standard 15 g0, | 613 | 1220 |0.625 |4.100
1.000 Oversize 1.375 Oversize o=
0.625 Standard 1.375 Standard < >
2.50 1000 Oversize 3.100 | 1.125 | 5/16-24 | 0.375 | 2.188 6.00 1750 Oversize 6.900 | 1.813 | 1/2-20 | 0.750 [4.875 g-%
1.000 Standard 1.375 Standard - " o m
3.25 1375 Oversize 3.900 | 1.375 | 3/8-24 | 0.625 | 2.766 8.00 1 750 Oversize 9.100 2.313| 5/8-18 |*0.625(6.438 22
*MXT & MX3 have full square bushing retainer on 1.50” - 6.00” bores, round retainers on 8.00" bores.
**“BB” dimension from head on 8.00” bore.
For dimensions not shown, see page 75.
1.50” - 6.00” BORES 1.50” - 6.00” BORES

[ FB HOLES (4) [MATERIAL: STEEL (BLACK OXIDE PLATED)
T t——+ 7
i

e Tl

Wt

FB HOLES (4)

- ? %
Sl e nlilie -2ac)
ok e

MATERIAL: STEEL (BLACK OXIDE PLATED)\‘

29
T =
-5
=

i
I

fe——m —»

ZFO + STROKE OF
CYLINDER 1 & 2

>
S0
ME3/MXO MXO/ME4 -
@
8.00” BORE ONLY 8.00” BORE ONLY ® @
)
FB HOLES (4) FB HOLES (4) g g
- . A o \ o
TE E
ZFO + STROKE OF ‘47TEE4‘, w
CYLINDER 1 &2 S s
% =
‘ME1’, ‘MF2’ FLANGE & ‘ME3’, ‘ME4” CAP MOUNT DIMENSIONS ‘MF1’ FLANGE & ‘ME3’ CAP MOUNT DIMENSIONS N 9
ROD ROD < 2
BORE| DIAMETER | E | FB [FH| R [RM[TE[ TF | UF | W | ZFO | [BORE[DIAMETER| E | FB [FH| R [RM | TE | TF |UF| W | ZFO
0.625 Standard 0.625 | 9.125 1.000 Standard 0.750 | 11.000
1.50 —2.000]0.313{0.375|1.438| — | — |2.750 3.375 4.00 —14.500/0.4380.625|3.320| — — 15.438(6.250
1.000 Oversize| 1.000 | 9.500 1.375 Oversize| 1.000 | 11.250
0.625 Standard 0.625 | 9.125 1.000 Standard 0.750 | 11.500 =
2.00 —2.500{0.375{0.375|1.844| — | — [3.375]4.125 5.00 —15.500/0.5630.62514.100| — — 16.625(7.625 (9]
1.000 Oversize| 1.000 | 9.500 1.375 Oversize| 1.000 | 11.750 g_
0.625 Standard 0.625 | 9.375 1.375 Standard 0.875 | 12.875 ’3 =
2.50 —3.000{0.375{0.375|2.188] — | — |3.875] 4.625 6.00 —16.500{0.563(0.750{4.875| — — |7.625]8.625 g9 =
1.000 Oversize| 1.000 | 9.750 1.750 Oversize| 1.125 | 13.125 ‘:} 8
1.000 Standard 0.750 | 11.000 1.375 Standard 1.625 | 12.375 [
3.25 —13.750]0.438|0.625|2.766| — | — |4.688| 5.500 8.00 —18.500(0.688| N/A | N/A |*3.500|7.570 N/A | N/A = w)
1.375 Oversize| 1.000 |11.250 1.750 Oversize| 1.875 | 12.625 P
=
=Y)

*Round retainer used to retain bushing.
For dimensions not shown, see page 75.
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TANDEM DIMENSIONS: BASE MOUNTS

5 ‘MS1” ANGLE MOUNT DIMENSIONS @ \LU @_
5 2 ROD ADD STROKE
O‘ .g BORE DIAMETER AB | AH | AL [ AO | AT FH S SAO | XAO
c 0.625 Standard 9.750 .
== . . 0.43811.188(1.00010.375]10.125| 0.375 [1.250| 10.125 MATERIAL: STEEL
™ L>)\ 1.50 1.000 Oversize 10.125 | (BLACKOXIDE PLATED)\ & AH
E:) 2.00 |-2:625 Standard| ) 201y 43514 0000375 |0.125| 0375 [1.750| 10.125 2222 N
) ) 1.000 Oversize| ) ) ) ) ) ) ) 10.125 s
0.625 Standard 10.000
2.50 1.000 Oversize 0.43811.625(1.00010.37510.125| 0.375 |{2.250| 10.375 10375 MS1
1.000 Standard 11.625
3.25 1.375 Oversize 0.56311.938(1.25010.5000.125| 0.625 |[2.705| 12.125 1875 XAO + STROKE
1.000 Standard 11.625 17 17
4.00 1375 Oversize 0.56312.250{1.25010.5000.125| 0.625 |{3.500| 12.125 11875 i 1 ‘—L
% . | 500 11'2(;(; %?/2?5?;2 0.688 | 2.750|1.375 [ 0.625 [0.188 | 0.625 |4.250| 12.875 Eégg
e = - (6) AB DIA.
-_— Q) HOLES
E S |00 L3z5standard] oo ts 0] 1375 0.625 | 0.188 | 0.750 [5.250| 14.000 1220
w»n S 1.750 Oversize 13750 |4 AT
2 S | 800 |3z Standardl oty 55011613 0.688 | 0.250| 0.625% | 7.125 | 14.375 2188 Laoleacs $A0 + STROKE OF s T
A 1.750 Oversize 14.438 CYLINDER 1 & 2
*Round retainer on 8.00” bore.
For dimensions not shown, see page 75.
‘MS2’ SIDE LUG MOUNT DIMENSIONS T (4) SBDIA.
ROD ADD STROKE © il
BORE[ DIAMETER SB E/2 | ST | SU | SW | SZ TS uUsS XS SSO SS (%\
0.625 Standard 1.375 I
1.50 1.000 Oversize 0.4381 1.000 {0.500( 1.1250.375]10.625| 2.750 | 3.500 1750 3.375 | 2.875 - ‘ @ 4 .
T [i e
2,00 [2:625 Standard |, 014 506 [0.500] 1.125 |0.375] 0.625 | 3.250 | 4.000 2221 3375 | 2875 7 L :
s @ 1.000 Oversize 1.750 ‘
w o 0.625 Standard 1.375 *
% .'g 2.50 1.000 Oversize 0.4381 1.500 {0.500( 1.1250.375]10.625| 3.750 | 4.500 1750 3.500 | 3.000
<> 1.000 Standard ’ . Az ; 1.875
) 3.25 1.375 Oversize 0.56311.875 [0.750( 1.250 10.5001 0.750 | 4.750 | 5.750 5125 3.750 | 3.250 j
1.000 Standard 1.875
4.00 - 0.56312.250 {0.750( 1.25010.500] 0.750 | 5.500 | 6.500 3.750 | 3.250
1.375 Oversize 2.125 IiII
5.00 [1-000 Standard | 015 556 |1.000] 1.063 [0.688 | 0.563 | 6.675 | 8.250 F2222 5625 | 3.125 .
1.375 Oversize 2313 ,1 - |
1.375 Standard 2.313 1k : :
. - .81 2 1. 1.31 . .81 7.87 2 4.12 .62 e -
6.00 1750 Oversize 0.81313.250 (1.000( 1.313 10.688)0.813 875 9.250 3563 51 3.625 s - ol e e
2~ | oo HL3zoStandard | oo 000 11.000[ 1313 [0.688] 0.813 | 9.875 | 11.250 F222 4250 | 3.750 ¥ _ssorsmoe " [Clsismoe | o
S~ 1.750 Oversize 2.563 OF CYLINDER 1 OF CYLINDER 2
.*3_ % Note: The option not to have side lugs on center two (2) caps is available. Use the “XX”
@) s option in the “How To Order” section (specify).
Example: TM-TA-MS2-4 X 5-TH with TA-MS2-4 X 5-BP-"XX"
"XX"” = No side lugs on center two (2) caps
For dimensions not shown, see page 75.
‘MS4’ BOTTOM TAPPED MOUNT DIMENSIONS
" @ (] @
3 ROD ADD STROKE
= 2 |BORE IAMETER E/2 NT TK | TN [ XT |SN N
2 § 1050 0‘2’)25 Standard |, (joo 1/4-20 | 0.375 |0.625 238 188;)5 25250 il \O{@%
i "~ [ 1.000 Oversize | ' C7l2313 ] ' j/i
o 0.625 Standard 1.938 "@'
2.00 1.000 Oversize 1.250| 5/16-18 | 0.500 [0.875 2313 1.875 2.250 AN (4)$;gézp
0.625 Standard 1.938
2.50 1.000 Oversize 1.500| 3/8-16 |0.625 |1.250 2313 1.875 2.375
1.000 Standard 2.438
. 3.25 1375 Oversize 1.875| 1/2-13 |0.750 |1.500 2,688 2.125 2.625 MS4
Qg 1.000 Standard 2.438
§ 2 4.00 1375 Oversize 2.250| 1/2-13 ]0.750 (2.063 2,688 2.125 2.625 LL
s ¥ . Standard 2.438
S & 1.000 ]
A = 5.00 1375 Oversize 2.750| 5/8-11 |1.000 (2.688 2688 2.125 2.875
1.375 Standard 2.813
6.00 1750 Oversize 3.250| 3/4-10 |1.125|3.250 3.063 2.375 3.125
1.375 Standard 2.813
% 8.00 15750 OV 4.250 3/4 -10 1.125 14.500 3.063 2.375 3.250 XT ‘*SNC*-YSLFE)OE};{E-‘OF SNO SN(;(SLF[‘)OEEEOF
Qs Note: The option not to have ‘MS4’ taps on center two (2) caps is available. Use the
= Q “XX" option in the “How To Order” section (specify).
E géﬁ Example: TM-TA-MS4-6 X 7-TH with TA-MS4-6 X 7-C-"XX"
;u e “XX” = No ‘MS4’ taps on center two (2) caps
ﬁ For dimensions not shown, see page 75.
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TANDEM CYLINDERS: SCHEMATICS

The following schematics are commonly used for air/oil applications.

In each application, a ‘TA” Series (with “TH” option - 400 max. PSI Hyd.) is used in tandem with a ‘TA’
Series (250 max* PSI air) cylinder. CYL. #1 represents the ‘TH’ Option and CYL. #2 represents the ‘TA’

Series.

*Tandem cylinders are designed and built with piston rods connected. Cylinders operate as one unit.
Refer to page 80 for maximum air inlet pressures!

SCHEMATIC “A”

SCHEMATIC “B”

SCHEMATIC “C”

ACTUATION SEQUENCE:
PRESSURE TO PORTS ‘B’ & ‘D’ EXTENDS CYLINDER
PRESSURE TO PORTS ‘A’ & ‘C’ RETRACTS CYLINDER

AIR
SUPPLY

AIR VALVE

AIR/OIL AIR/OIL
TANK TANK
FLOW K K
CONTROL— 1A Bg c D
HH Ui B
CYL.1 CYL. 2

ACTUATION SEQUENCE:
PRESSURE TO PORT ‘D’ EXTENDS CYLINDER
PRESSURE TO PORT ‘C’ RETRACTS CYLINDER

20 Psl AIR
AIR SUPPLY
SUPPLY
AIR/OIL
TANK

CYL.2

ACTUATION SEQUENCE:
PRESSURE TO PORTS ‘B’ & ‘D’ EXTENDS CYLINDER
PRESSURE TO PORT ‘A’ RETRACTS CYLINDER

AR
SUPPLY

AIR VALVE

AIR/OIL
TANK

FLOW
CONTROL—

HOA

CYL.1

AIR TO OIL RATIO
Extend: 1.8:1 or greater (standard rod)
1.4:1 or greater (oversize rod)

Retract: 2:1 (for both standard and
oversize rods)
(Refer to charts on page 80 for more details)

CYCLE RATES
Extend: Moderate to high speed
Retract: Moderate to high speed

NUMBER OF AIR/OIL TANKS: 2

RECOMMENDED TANK SIZE:
130% - 150% of CYL. #1 total volume,
filled approximately 80% full.

(Refer to page 74 for ordering information)

DESIGN BENEFITS

* Highest cycle rates per minute in both
extend and retract strokes.

* Higher cylinder output force in both
extend and retract strokes.

* Offers greatest range of speed control.

* Can handle higher loads in extend and
retract strokes.

AIR TO OIL RATIO
Extend: 1:1 (for both standard and
oversize rods)

Retract: 2:1 (for both standard and
oversize rods)
(Refer to charts on page 80 for more details)

CYCLE RATES
Extend: Slow to moderate speed
Retract: Slow to moderate speed

NUMBER OF AIR/OIL TANKS: 1

RECOMMENDED TANK SIZE:
130% - 150% of CYL. #1 total volume,
filled approximately 50% full.

(Refer to page 74 for ordering information)

DESIGN BENEFITS

* Air to Oil extend ratio is 1:1.

» Compact design (uses one small Air/Oil
tank).

* Creater range of speed control at slow
speed.

* More economical design.

AIR TO OIL RATIO
Extend: 1.8:1 or greater (standard rod)
1.4:1 or greater (oversize rod)

Retract: 1:1 (for both standard and
oversize rods)
(Refer to charts on page 80 for more details)

CYCLE RATES
Extend: Moderate to high speed
Retract: Slow to moderate speed

NUMBER OF AIR/OIL TANKS: 1

RECOMMENDED TANK SIZE:
130% - 150% of CYL. #1 total volume,
filled approximately 80% full.

(Refer to page 74 for ordering information)

DESIGN BENEFITS

* Highest cylinder force in extend stroke,
moderate cylinder force in retract stroke.

» Compact design (uses one full size Air/Oil
tank).

* Economical design.

Note: Air directional control valves, flow controls, fittings and tubing not provided. Order separately from your local distributor.
Refer to page 196 to order Air/Oil tanks (A/T).
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TANDEM CYLINDERS: TECHNICAL DATA

FORCE CHARTS

SCHEMATIC “A” - TANDEM CYLINDER THEORETICAL* FORCE CHART

SCHEMATIC “A”

EXTEND RETRACT | EXTEND FORCE [RETRACT FORCE|,,sumum| EXTEND [RETRACT
EFFECTIVE PISTON | EFFECTIVE PISTON AT 100 PSI AT 100 PSI AIR INLET | OIL/AIR | OIL/AIR ACTUATION SEQUENGE -
BORE | ROD | AREA (IN/5Q) AREA (IN/5Q.) (IN POUNDS) (N POUNDS) [ PRESSURE | RATIO | RATIO PRESSURE TO PORTS ‘B & ‘D’ EXTENDS GYLINDER
0.625 3.227 2.920 323 292 181 1.83 2.00 PRESSURE TO PORTS ‘A’ & ‘C’ RETRACTS CYLINDER
1:50 1.000 2.749 1.964 275 196 143 | 1.56 | 2.00
2.00 0.625 5.977 5.670 598 567 190 | 1.90 | 2.00 summLy
1.000 5.499 4.714 550 471 171 1.75 | 2.00
250 0.625 9.511 9.204 951 920 194 | 1.94 | 2.00 AIR VALVE
) 1.000 9.033 8.248 903 825 183 | 1.84 | 2.00
325 1.000 15.807 15.022 1581 1502 190 | 1.91 | 2.00
1.375 15.107 13.622 1511 1362 180 | 1.82 | 2.00 [
4.00 1.000 24.347 23.562 2435 2356 194 | 1.94 | 2.00 AROIL AROIL
1.375 23.647 22.162 2365 2216 187 | 1.88 | 2.00 TANK TANK
5.00 1.000 38.485 37.700 3849 3770 196 | 1.96 | 2.00
) 1.375 37.785 36.300 3779 3630 192 | 1.92 | 2.00
6.00 1.375 55.063 53.578 5506 5358 195 | 1.95 | 2.00
1.750 54.143 51.738 5414 5174 191 1.91 | 2.00 <
8.00 1.375 99.045 97.560 9905 9756 197 | 1.97 | 2.00 ) oYL 2
1.750 98.125 95.720 9813 9572 195 1 1.95 | 2.00
*Theoretical force only. Actual net force will be reduced by seal friction.
SCHEMATIC “B” - TANDEM CYLINDER THEORETICAL* FORCE CHART “HD "
EXTEND RETRACT | EXTEND FORCE [RETRACT FORCE|,,sumum| EXTEND [RETRACT SCHEMATIC “B
EFFECTIVE PISTON | EFFECTIVE PISTON AT 100 PSI AT 100 PSI AIR INLET | OIL/AIR | OIL/AIR ACTUATION SEQUENCE-
BORE | ROD | AREA (IN/SQ) AREA (IN/5Q.) (IN POUNDS) (IN POUNDS) [ PRESSURE| RATIO | RATIO PRESSURE TO PORT D’ EXTENDS CYLINDER
0.625 1.767 1.460 177 146 250 1.00 1.00 PRESSURE TO PORT ‘C’ RETRACTS CYLINDER
1:50 1.000 1.767 0.982 177 98 222 | 1.00 | 1.00
2.00 0.625 3.142 2.835 314 284 250 | 1.00 | 1.00
1.000 3.142 2.357 314 236 250 | 1.00 | 1.00
250 0.625 4.909 4.602 491 460 250 | 1.00 | 1.00 200t supLy
1.000 4.909 4.124 491 412 250 | 1.00 | 1.00 SUPPLY
395 1000 8.296 7.511 830 751 250 | 1.00 | 1.00
: 1.375 8.296 6.811 830 681 250 | 1.00 | 1.00
4.00 1.000 12.566 11.781 1257 1178 250 | 1.00 | 1.00 AR/OIL
1.375 12.566 11.081 1257 1108 250 | 1.00 | 1.00 TANK
500 1.000 19.635 18.850 1964 1885 250 | 1.00 | 1.00
) 1.375 19.635 18.150 1964 1815 250 | 1.00 | 1.00
6.00 1.375 28.274 26.789 2827 2679 250 | 1.00 | 1.00 row <
) 1.750 28.274 25.869 2827 2587 250 | 1.00 | 1.00 CONTROL T
8.00 1.375 50.265 48.780 5027 4878 250 | 1.00 | 1.00 oYL 1
) 1.750 50.265 47.860 5027 4786 250 | 1.00 | 1.00
*Theoretical force only. Actual net force will be reduced by seal friction.
SCHEMATIC “C” - TANDEM CYLINDER THEORETICAL* FORCE CHART ’
EXTEND RETRACT EXTEND FORCE [RETRACT FORCE(,,s;mum| EXTEND |RETRACT SCHEMATIC ”C’
EFFECTIVE PISTON | EFFECTIVE PISTON AT 100 PSI AT 100 PSI AR INLET | OIL/AIR [ OIL/AIR ACTUATION SEQUENCE:
BORE | ROD | AREA (IN/SQ) AREA (IN/SQ.) (IN POUNDS) (N POUNDS) | PRESSURE | RATIO | RATIO PRESSURE TO PORTS ‘B’ & ‘D’ EXTENDS CYLINDER
0.625 3.227 1.460 323 146 181 1.83 | 1.00 PRESSURE TO PORT ‘A’ RETRACTS CYLINDER
1.50 1.000 2.749 0.982 275 98 143 | 1.56 | 1.00
2.00 0.625 5.977 2.835 598 284 190 | 1.90 | 1.00
1.000 5.499 2.357 550 236 171 1.75 | 1.00
250 0.625 9.511 4.602 951 460 194 | 1.94 | 1.00
) 1.000 9.033 4.124 903 412 183 | 1.84 | 1.00
325 1.000 15.807 7.511 1581 751 190 | 1.91 | 1.00 sumny
1.375 15.107 6.811 1511 681 180 | 1.82 | 1.00
4.00 1.000 24.347 11.781 2435 1178 194 | 1.94 | 1.00 AR/OIL
) 1.375 23.647 11.081 2365 1108 187 | 1.88 | 1.00 TANK
500 1.000 38.485 18.850 3849 1885 196 | 1.96 | 1.00
1.375 37.785 18.150 3779 1815 192 ] 1.92 | 1.00
6.00 1.375 55.063 26.789 5506 2679 195 | 1.95 | 1.00 row &k
) 1.750 54.143 25.869 5414 2587 191 1.91 | 1.00 CONTROL B AL
8.00 1.375 99.045 48.780 9905 4878 197 1 1.97 | 1.00 oYL 1
1.750 98.125 47.860 9813 4786 195 | 1.95 | 1.00

*Theoretical force only. Actual net force will be reduced by seal friction.
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SERIES ‘TRA’ TRIPLE ROD

‘HEAVY-DUTY’ TRIPLE ROD DESIGN

TRD’s ‘TR’ Series has been
redesigned. The new series,
‘TRA’ is a Heavy-Duty
version of the ‘TR’ Series.
The new series is a drop-in
replacement of the previous
model. Overall dimensions
are not affected.

. Universal mount, sleeve nut design
Be ne f’ ts Same overall materials as ‘TA” & ‘FM’ Series

* Extended Heavy-Duty Rod Bearings — Cast iron material is rated at 150,000 PSI compressive
strength. Extended bearing design maximizes load handling abilities without compromising design.

* Piston Wear Band Standard — PTFE material rated for high loads and non-lube service.

* Non Lube Service — PTFE coated bushings, Carboxilated Nitrile Seal material and PTFE based lube
provide permanent lubrication for long life.

* Longer Strokes Available — The heavy-duty design allows for longer strokes (see page 94 for details).
* Load and End Play Charts Available — Refer to pages 95-99 for charts.

* 'TRA’ Series is a Drop-In Replacement to ‘TR’ Series — New design does not require a redesign by
customers since the overall dimensions are not affected.

* Existing ‘TR’ Series units can be upgraded to the ‘TRA’ Series — Replacement parts can be
ordered to field upgrade an existing ‘TR” model to the new ‘TRA’ Series (see page 103 for details).

‘TR’ Series — Design Upgrade

‘TR’ Series (250 PSI Air) is obsolete and super-ceded by ‘TRA’ Series (effective 5-12-03).

‘TR-TH’ Series (400 PSI Hyd.) is obsolete and super-ceded by ‘TRA’ Series with ‘TH’ option
(effective 5-12-03).

Other Models Available:

‘TRA’ with ‘EN’ Option ‘SS-TRA’ ‘MA’ Option
Electroless Nickel Plated 303/304 or 316 Stainless Steel | (Micro-Adjust)
with Stainless Steel fasteners, (Consult factory for details and

Available on all
“D1” Double Rod
End models.

Tie-Rods and Sleeve Nuts delivery)

Allows for extended
stroke adjustment in
.001” increments.

(Optional Delrin® (Note: up to 6” strokes)
ptional Delrin

Rod Bushings Shown)
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HOW TO ORDER: SERIES ‘TRA’ (TRIPLE PISTON ROD)

TRA - MF1 -325 x 10 - HC - MPR
I [ A ! t
]
SERIES BORE STROKE CUSHIONS [ OPTIONS |
TRA |250 PSI AIR 1.50/2.00 SEE HEAD CUSHION ‘ ADDS LENGTH TO CYLINDER - SEE “OPTION LENGTH ADDER” CHART BELOW.
2.50|3.25 STROKE POSITION 2 IS STANDARD
+.00l5.00] | OPTIONS SPECIFY FOR POSITIONS: A/O LAIR/OIL PISTON o
500l6.00l | ONPAGE [ [H 184 x| B |.25” URETHANE BUMPER BOTH ENDS ~ =
NEANGIGS " %4 CAP CUSHION x| BC | .25” URETHANE BUMPER CAP ONLY g §
ade to POSITION 6 IS STANDARD . .
0 NG MOUNT Order SPECIFY FOR POSITIONS: x| BH | .25” URETHANE BUMPER HEAD ONLY 3 .
BOTTOM TAPPED HOLES C 57&8 BSP | BSP PORTS (SPECIFY SIZE, Example: BSP = .25") 5 ()
MS4 a0 EXTENDED PISTON ROD 52
(1.50"-8.00” Bore) 4 STYLE C = | Example; IF C'= 050", THEN 1" ROD EXTENSION IS @®
Ms2_| SIDE LUG (1.507-8.00” Bore) SINGLE END (LEAVE BLANK) = 1.50)
BASE D3 [DOUBLE END - 3 RODS EN EHLIIEC;I'ROLE1S7% fNICKE!F P:,ATED
erer 10 page or specirications,
DR SIDELUG 11,50 4.0 Bore) 3 &%%‘}iﬁggé; :83 END MA I(VIICRO ZDgJUST 6 f/IAX STR(;KE §
MP1_| REAR PIVOT CLEVIS (EXTRUDED) A - ( - )
SEE OPTIONS FOR OTHER MICRO-ADJUST WITH SOUND DAMPENING BUMPER '
REAR PIVOT CLEVIS (CASTING) ROD END STYLES) MAB | <
MP2 | 4 50"-6.00" Bore) (6" MAX. STROKE) 2w
MAGNETIC PISTON FOR REED OR SOLID STATE €3
Mpa | REAR PIVOT EYE (CASTING) R | SWITCHES - S
(1.50"-4.00” Bore) TRD MODELS: R10, R10P, RAC, RHT & MSS «n ®
WEL_ PROMT PLAGE 1.90-6.00 Bore) MPR ggi:lrBalNaA:'sléﬁfxg;;eﬁccno;fSTON & WEAR-BAND éa
MF2 giﬁg ;ngﬁ_ﬁ'\ig:ofg Bore) *] we | (SPECIFY ON 1.50"-2 .50° BORES ONLY) o
ME4 (8.00” Bore) OP | OPTIONAL PORT LOCATION (Example: Ports @ 2 & 6)
FRONT MOUNTING HOLES SAE | SAE PORTS (SPECIFY SIZE, Example: SAE #10) ;
MES (8.00” Bore) SSA STAINLESS STEEL PISTON ROD, TIE RODS & NUTS, AND >
FASTENERS g 1
SSF_| STAINLESS STEEL FASTENERS 3 g
About our Part Number System SSN | STAINLESS STEEL TIE ROD NUTS g g_
SSR | STAINLESS STEEL PISTON ROD o =
* Simple, easy to understand SST | STAINLESS STEEL TIE RODS =
) STOP TUBE - SPECIFY STOP TUBE LENGTH (in (=)
* No excessive codes! x| st [inches) =3
SPECIFY STROKE AS ES (effective stroke)
* Eliminates mistakes when ordering (Example: TA MS4 2 X 24ES-ST=3) ;
TMS | STEEL CYLINDER TUBE, BLACK EPOXY PAINT FINISH s
Example: A Triple Rod Cylinder with a 3.25” TH | 400 PSI HYDRAULIC NON-SHOCK f
Bore, 10” Stroke, Front Flange (Refer to page 183 for specifications) S r_u|
Mount, Head & Cap Cushions, VS | FLUOROCARBON SEALS = S
Magnetic Piston for TRD Reed or Ag | ADJUSTABLE STROKE (RETRACT) (SPECIFY LENGTH, =
Solid State Switches. Example: AS = 3") 8
XX SPECIAL VARIATION (SPECIFY) -
Part Number: TRA-MF1-3.25 x 10-HC-MPR *STEEL TUBES do not work with MPR magnetic pistons. Refer to
pages 231-234 for Balluff end of stroke sensors.
OPERATING OPTIONS FOR “D1” DOUBLE ROD END ;?-9
B Hrilae. o o _ o o ')
Carboxilated Nlctrlle. 20 fto 2000 F (-25 gto 90°C) MODEL - SINGLE ROD 5 e
TEMPERATURE Fluorocarbon:0°F to 400°F (-20 C to 200 C) KK2 | LARGE MALE ROD THREAD NS
KK3 | FEMALE ROD THREAD 2z

STUDDED PISTON ROD (KK3 with Stud, Loctite in
KK3S | place)

PORT & CUSHION POSITIONS KK4 | FULL DIAMETER MALE ROD THREAD

KK5 | BLANK ROD END (NO THREADS, “A” = 0")

*If “MPR” option is ordered on 1.50”-2.50” bore models, the wear-

band is eliminated and must be ordered separately if needed (see
“MPR-WB” option).

STANDARD PORT AND CUSHION
ADJUSTMENT POSITIONS

* Ports - Positions 1 and 5
(Ports not available at position 3)

OPTION LENGTH ADDER
(ADD TO CATALOG BASIC OVERALL LENGTH DIMENSIONS)
OPTION

MPR &
(WITHOUT| MPR-WB | (STOP TUBE)

“WB” |(MAGNET&| Example:
BORE| B | BC | BH [WEARBAND)| WEARBAND) ST=2
1.50 ]0.500{0.250(0.250] 0 0.500
2.00 |0.500]0.250]0.250 0 0.500
2.50 [0.500{0.250]0.250

2
2

] 2

Note: Ports or Cushions 3.25 10.50010.250 10250 J¥Ye} /15 ST IR z
2

2

80¢ 25ed
SQ!JOSSBI)V

* Cushion Adjustment - Positions 2 and 6
(Cushions not available at position 3)

* Specify Non-Standard Positions When
Ordering

_ N 4.00 [0.500]0.250 |0.250 [N kg
NOT available at position 3 XA RIS MPR Option and

6.00 |0.500]0.250|0.250 MULEI@=ET T lel )

STAI N I_ESS STE E I_ ITRA’ *z:tt: 0 R WY -25” - 8.00” Bore. >

: Thg desired Stop Tube length adds directly to the overall
Consult factory for available models and delivery. evlinder lengih-

Note: If a stop tube is used on 1.50” - 2.50” bore, there is no
length adder for “MPR-WB” option other than the stop

‘TRA-MSE’ & ‘TRA-MSR'’ s
Triple Rod Cylinders can be furnished in multi-stage designs.
(Consult factory for available models and delivery)

gze 98ed
saqawv\g

65¢ 95ed
ejeq |93!uq39_|_
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SERIES ‘TRA” HEAVY-DUTY: TRIPLE PISTON ROD

MXO (NO MOUNT)

1.50” - 8.00” BORES

S
2.
=)
TP
)
=
=

MATERIAL: STEEL
(BLACK OXIDE PLATED)

T
()
-<
=
)
O
c
~
2
m
“
Q
=
z
-
=
2
m

% 2 QQ TAP ON MM ROD DIA. ON BC BOLT CIRCLE
2 BC BOLT CIRCLE DD TAP
-] - (Note: Tapped holes in end of P** + STROKE —————— | EE NPT (2) BB DEEP
[==] g piston rods to secure tool plate) 4 PLAGES

:

: o b b val \l B8 7
=z £ NP NP
e

I
K | | MXO
2 N

v » [ Sl
— I PN

Y= 1 71N Fan!
£ 3 N N
w e ‘ Vi

3 RSQ. —— H—] sa
§ ESQ. <—A—-‘<Ct‘ [« Fre—— G —>| [ J —>
= LB** + STROKE

7B** + STROKE
=)

=)

e ‘TRA’ SERIES BASIC DIMENSIONS ‘MXO’

%)
= 42 BORE| A B |BB| BC| C DD E EE F G H J LB MM P QQ R \Y Y 7B

g g 1.50 0.750]0.563]0.500] 0.891 | 0.500 [ 1/4-28 | 2.000 | 0.250 | 0.375 [ 1.500 | 1.100 | 1.000 | 3.625** | 0.313 | 2.375** | 10-32 |1.438] 0.250 | 2.750 | 5.500**
D E 2.00 |0.750]0.813]10.500| 1.195 | 0.500 | 5/16-24 | 2.500 | 0.250 | 0.375 | 1.500 | 1.100 | 1.000 | 3.625** | 0.500 | 2.375** | 1/4-28 |1.844| 0.250 | 2.750 | 5.500**

'

é 2.50 |1.000]1.016]0.500| 1.500 | 0.500 | 5/16-24 | 3.000 | 0.250 | 0.375 | 1.500 | 1.350 | 1.000 | 3.750** | 0.625 | 2.500** [ 5/16-24 |2.188| 0.250 | 3.000 | 5.875**
= 3.25 ]1.000 (1.125[0.625] 2.075 | 0.500 3/8-24 3.750 | 0.375 | 0.625 | 1.750 | 1.100 | 1.250 | 4.250 0.625 2.750 3/8-24 |2.766| 0.250 | 3.375 6.625
4.00 [1.000]1.125]0.625( 2.825 | 0.500 3/8-24 4.500 | 0.375 | 0.625 | 1.750 | 1.100 [ 1.250 | 4.250 0.625 2.750 3/8-24 13.320| 0.250 | 3.375 6.625

8 5.00 |1.000 |1.500]0.625]3.375| 1.000 [ 1/2-20 | 5.500 | 0.375 | 0.625 | 1.750 | 1.844 | 1.250| 4.500 | 1.000 | 3.000 1/2-20 [4.100| 0.250 | 3.875 7.375
;c 6.00 [1.000]1.500]0.750( 3.938 | 1.000 1/2-20 6.500 [ 0.500 | 0.750 | 2.000 | 1.844 | 1.500| 5.000 1.000 | 3.250 1/2-20 [4.8750.250 | 4.125 8.000

<

8 "a‘ 8.00 [1.000]1.500] — |5.750| 1.375 — 8.500 | 0.750 — 2.000 | 2.844 | 1.500 | 5.125 1.000 | 3.375 1/2-20 [6.438| 0.250 | 4.375 8.375*
=

. a *“ZB"” does not include “K” hex nut dimension (see below for dimensions).
§ **QOption “MPR-WB” will add 0.500” to overall cylinder length - 1.50”, 2.00” & 2.50"” bores only.

E=
MXO (NO MOUN li I

25 ( ) Tooling Plate

e - ” . .
=) 8.00” BORE Material: Steel (Black Oxide Plated)

© . .
O= e W Note: Standard Tool Plate includes (2) dowel pin holes
included with cylinder (dowel pins not included)
|
|

—_ i (+.0000/-.0005)

ﬁ KK TAP ————————|
— [——- D DEEP
} (4 PLACES)
! ! DP@ HOLES ——]
\ 2 PLACES T
RM 1 — YP
! I — (+.002)
»‘ Fle L

Accessories
Page 208

- wr f—a—

XP
a n H»l (+.0005)
§ o ‘TRA’ SERIES BASIC DIMENSIONS ‘MXO’ ‘TRA’ SERIES TOOLING PLATE DIMENSIONS
'S & [ _BORE F H K RM WE STANDARD DOWEL PIN DIMENSIONS
7 8.00 | 0625 [ 2.844 | 0563 | 2.750 | 2250 | [gorel A | D KK | TB | TP |BORE| DP G | xp YP

*8.00” bore has three (3) round retainers, 0.625” thick, 2.75” dia. and

uses hex nuts on both ends for MXO mount. 1.50 10.750]0.750 10-32 [1.125]1.500) 1.50 | 0.125 1.125 0.750

2.00 | 0.750 [0.750 | 1/4-28 |1.438]2.000] 2.00 | 0.125 1.375 1.000
2.50 | 1.000 [ 1.000 | 5/16-24 | 1.844]2.500 | 2.50 | 0.188 1.750 1.250
3.25 | 1.000|1.000| 3/8-24 [2.188(3.250| 3.25 [ 0.250 | 2.250 1.625
4.00 | 1.000|1.000| 3/8-24 [2.766[4.000 | 4.00 | 0.250 | 2.750 2.000
5.00 | 1.000|1.000| 1/2-20 [3.313[5.000| 5.00 | 0.313 3.250 2.500
6.00 | 1.000 [ 1.000| 1/2-20 |4.100]6.000] 6.00 | 0.313 4.000 3.000
8.00 | 1.000 [1.000| 1/2-20 |4.875]8.000] 8.00 | 0.375 4.875 4.000

Technical Data
Page 259
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SERIES ‘TRA’ HEAVY-DUTY: TRIPLE PISTON ROD

MXO (NO MOUNT)

1.50” - 8.00” BORES
MATERIAL: STEEL
(BLACK OXIDE PLATED)

QQ TAP ON MM ROD DIA. ON BC BOLT CIRCLE

BC BOLT CIRCLE DD TAP

(Note: Tapped holes in end of P** + STROKE ——————————»| EENPT (2) BB DEEP

piston rods to secure tool plate) 4 PLACES

L }
.. [ L 1 il

VAR VAR
N N

MXO

a5
N
Fan
N

W
>
=
y
i
&
S
v
Wy
g
N
~
=)
o
=
=
>
(0]
5

[ FPe—— G — [ J —>
LB** + STROKE
ZB** + STROKE

‘TRA’ SERIES BASIC DIMENSIONS ‘MXO’

BORE| A | B [BB| BC | C DD E EE F G H J LB | MM P QQ R \ Y 7B

1.50 10.750]0.563]0.500 0.891 | 0.500 | 1/4-28 | 2.000 | 0.250 | 0.375 | 1.500 [ 1.100 | 1.000 [ 3.625** | 0.313 [2.375** | 10-32 [1.438 0.250 | 2.750 [ 5.500%*

2.00 [0.750]0.813[0.500] 1.195 | 0.500 | 5/16-24 | 2.500 | 0.250 | 0.375 | 1.500 | 1.100 [ 1.000 | 3.625** | 0.500 |2.375** [ 1/4-28 |[1.844| 0.250 | 2.750 | 5.500**

2.50 [1.000|1.016(0.500] 1.500 [ 0.500 | 5/16-24 | 3.000 | 0.250 [ 0.375 | 1.500 | 1.350 [ 1.000 [ 3.750** | 0.625 | 2.500** [ 5/16-24 [2.188 | 0.250 | 3.000 | 5.875**

3.25 [1.000|1.125(0.625] 2.075 | 0.500 | 3/8-24 | 3.750 | 0.375 | 0.625 | 1.750 | 1.100 [ 1.250 | 4.250 | 0.625 | 2.750 3/8-24 2.766| 0.250 | 3.375 6.625

4.00 |1.000]1.125]0.625] 2.825 | 0.500 | 3/8-24 | 4.500 [ 0.375 | 0.625 | 1.750 | 1.100 | 1.250 | 4.250 | 0.625 | 2.750 3/8-24 13.320] 0.250 | 3.375 6.625

5.00 |1.000[1.500]0.625]|3.375| 1.000 [ 1/2-20 | 5.500 | 0.375 | 0.625 | 1.750 | 1.844 | 1.250| 4.500 | 1.000 | 3.000 1/2-20 [4.100| 0.250 | 3.875 7.375

6.00 [1.000(1.500(0.750] 3.938 | 1.000 | 1/2-20 | 6.500 | 0.500 | 0.750 | 2.000 | 1.844 [1.500 | 5.000 | 1.000 | 3.250 1/2-20 [4.8750.250 | 4.125 8.000

8.00 |1.000(1.500| — |5.750| 1.375 — 8.500 | 0.750 — 2.000 | 2.844 | 1.500  5.125 1.000 | 3.375 1/2-20 |6.438] 0.250 | 4.375 | 8.375*

*7ZB” does not include “K” hex nut dimension (see below for dimensions).
**Option “MPR-WB” will add .50” to overall cylinder length - 1.50”, 2.00” & 2.50” bores only.

MXO (NO MOUNT) Tooling Plate

8.00” BORE Material: Steel (Black Oxide Plated)
e ‘ Note: Standard Tool Plate includes (2) dowel pin holes
T T T included with cylinder (dowel pins not included)

ﬁ KK TAP A A
——-—- D DEEP 7

! (4 PLACES)

! ! DP@ HOLES ———]

| T

=T B (+.0000/-.0005) B TP
2 PLACES
RM 1 — YP
! I — (+.002) )
»%« s i
L wr e a —]
XP
H] (+.0005)
‘TRA’ SERIES BASIC DIMENSIONS ‘MXQ’ “TRA’ SERIES TOOLING PLATE DIMENSIONS

BORE F H K RM WE STANDARD DOWEL PIN DIMENSIONS
8.00 0.625 | 2.844 | 0.563 | 2.750 | 2.250 BOREl A | D KK | T8 | TP |[BORE|DP G | xp YP

*8.00” bore has three (3) round retainers, 0.625" thick, 2.750” dia. and

uses hex nuts on both ends for MXO mount. 1.50 [0.750]0.750 10-32 [1.125]1.500) 1.50 [ 0.125 1.125 0.750

2.00 |0.750]0.750| 1/4-28 [1.438]2.000| 2.00 | 0.125 1.375 1.000

2.50 [1.000 [1.000 | 5/16-24 |1.844]2.500] 2.50 | 0.188 1.750 1.250

3.25 | 1.000 | 1.000| 3/8-24 [2.188|3.250| 3.25 | 0.250 | 2.250 1.625

4.00 |1.000|1.000| 3/8-24 |2.766]4.000| 4.00 | 0.250 | 2.750 | 2.000

5.00 | 1.000|1.000| 1/2-20 [3.313[5.000| 5.00 | 0.313 3.250 | 2.500

6.00 | 1.000|1.000| 1/2-20 [4.100(6.000| 6.00 | 0.313 4.000 | 3.000

8.00 [1.000 [1.000| 1/2-20 |4.875]8.000] 8.00 | 0.375 4.875 4.000

‘TRA’ SERIES HEAVY-DUTY BASE DIMENSIONS FLIP-OUT (PAGE 84)



SERIES ‘TRA’ DIMENSIONS: BASE & PIVOT MOUNTS

BASE MOUNTS (1.50” - 8.00” BORE)

TRA - How to
Order

MS2 ‘TRA’ SERIES ‘MS2’ DIMENSIONS

1.50 [0.438{1.000] 2.875** 10.500]1.125]0.375]0.625|2.750]3.500|2.250

2.00 [0.438[1.250(2.875** ]0.500{1.125]0.375]0.625|3.250{4.000{2.250

BORE[ SB [ E/2] SS | ST [SU [SW[SZ | TS [US[ XS
/ Hotes

g e
<.8
0 v
LS
<

= £
i)

3.25 |0.563]1.875] 3.250 [0.750]1.250]0.500{0.750{4.750]5.750]2.875

—
— MS2 2.50 [0.438[1.500[3.000**[0.500]1.125[0.375]0.625[3.750[4.500]2.500
—
1

4.00 ]0.563]2.250] 3.250 [0.7501.250]0.500]0.750{5.500]6.500{2.875

5.00 |0.813)2.750] 3.125 [1.000]1.063]0.688(0.563(6.875]8.250]|3.563

sw-f fo-su- sz fosw 6.00 [0.813]3.250| 3.625 [1.000[1.313]0.688]0.813|7.875]|9.250[3.688

Xs SS** + STROKE
8.00 0.813]4.250] 3.750 [1.000{1.313]0.688|0.813{9.875|11.250{3.938

**Option “MPR-WB” will add 0.500” to overall cylinder length -
1.50”, 2.00” & 2.50” bores only.

For dimensions not shown, see page 84.

TRA - Double Rod RGO

72}
c
=
§ MS4 ‘TRA’ SERIES ‘MS4’ DIMENSIONS
86 bEEP BORE[ E2 [ NT [ TK | 1N XT SN
‘ ‘ L N VAl 1.50 | 1.000 [ 1/4-20 | 0375 | 0.625 | 2.813 | 2.250**
"N i nyk ,,,,,,,, ‘4"' ‘4"' ﬁ; H 4#% 2.00 | 1.250 [516-18| 0.500 | 0.875 | 2.813 | 2.250**
e o= - 2.50 | 1.500 [ 3/8-16 | 0.625 | 1.250 | 3.063 | 2.375**
Tg ¢ "¢ —4 MS4 325 | 1.875 [1/2-13 | 0750 | 1.500 | 3.438 | 2.625
= @ ||t — 4.00 | 2.250 | 1/2-13 | 0.750 | 2.063 | 3.438 | 2.625
S U R i bfj/i — ¢ ; ;‘5 ;\: ¢ | [ 500 | 2750 | 5/8-11 | 1.000 | 2.688 | 3.938 | 2.875
2 S i kT —F—=1J | 600 | 3250 |3/4-10 | 1125 | 3.250 | 4.188 | 3.125
-0 \ 8.00 | 4.250 [ 3/4-10 | 1.125 | 4500 | 4.438 | 3.250
XT SN** + STROKE ————»|
< T DEeP ' **QOption “MPR-WB” will add 0.500” to overall cylinder length -
E 4PLACES 1.50”, 2.00" & 2.50” bores only.
For dimensions not shown, see page 84.
2} —
c~
L=
v
2.5
(@N-»
. BASE BAR (Non-NFPA) ‘TRA’ SERIES BASE BAR (Non-NFPA) DIMENSIONS
2 [ SBHOLES 4) BORE| SB | SH | SS ST | SU | SW [ TS | US | XS
= = 71 TIT 17
g« & &l [ b H 1.50 [0.438|1.250|2.875 **| 0.250{1.125]0.375|2.750|3.500 | 2.250
n @ pEr B
g @) @) =|
S RN $ﬁj 2.00 |0.438[1.500|2.875 **|0.250|1.125]0.375|3.250| 4.000 | 2.250
< , [l
| & " & I ] 2.50 [0.438[1.875[3.000%*|0.375(1.125]|0.3753.750| 4.500 | 2.500
ST Fi ] N 1 \L:
T‘ R\ T %SW*SU{ FS“ SWF 3.25 0.563[2.375| 3.250 |0.500|1.250|0.500|4.750|5.750 | 2.875
7)) [ — US | XS S§S** + STROKE
éq WATERIAL: STEEL 4.00 [0.563|2.750| 3.250 [0.500]1.250{0.500|5.500(6.500 |2.875
a (BLACK OXIDE PLATED)
-g & **Option “MPR-WB” will add 0.500” to overall cylinder length -
= N 1.50”, 2.00” & 2.50” bores only.
0]

For dimensions not shown, see page 84.

Technical Data
Page 259
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SERIES ‘TRA’ DIMENSIONS: BASE & PIVOT MOUNTS

-
g
9 1
o T
® o
PIVOT MOUNTS (1.50” - 8.00” BORE) g
)
MP1 (EXTRUDED MOUNT) oo
- 1 CD DIA. PIN (INCLUDED) o ==
l l WITH PRESSED IN l % >
......... BEARINGS | e,
:{ i | e = g';
@D MP1 Se
—] i ‘ T @»
_____________________ | L
| —~
|<-|_-><— M—> —>| CB [+ §
XC** + STROKE —»{CW [« > CW |« (ln
MATERIAL: CAST IRON 0%
MP2 & MP4 CD DIAMETER /(BLACK OXIDE PLATED)_\ =
2 T ST &) (e z
""""" —1
— A s f g =
i T =
—1 >
.......... _‘L 5
........... A2 \J A2 L/ § U
<)
Ec
—L— M > CB [ 2T
le——FL —»|CW [« —»{CW [«— —>»| CB |e— o
XD** + STROKE | §
MP2 MP4 a
Clevis Pin included with MP1, MP2 & MP4 mounts §
o
e
3.
‘TRA’ SERIES ‘MP1’-’"MP2’-"MP4’ DIMENSIONS A s(:)_l

BORE CB CD CW FL L M XC XD

1.50 0.750 0.500 0.500 1.125 0.750 0.625 6.250 ** | 6.625 ** o)
&
L=

2.00 0.750 0.500 0.500 1.125 0.750 0.625 6.250 ** | 6.625%* 2 g
S| =
= »

2.50 0.750 0.500 0.500 1.125 0.750 0.625 6.625** [ 7.000**

3.25 1.250 0.750 0.625 1.875 1.250 0.875 7.875 8.500

4.00 1.250 0.750 0.625 1.875 1.250 0.875 7.875 8.500

5.00 1.250 0.750 0.625 1.875 1.250 0.875 8.625 9.250

6.00 1.500 1.000 0.750 2.250 1.500 1.000 9.500 10.250

80¢ 95ed
SQ!JOSSQ.’)DV

8.00 1.500 1.000 0.750 N/A 1.500 1.000 9.875 N/A

**Option “MPR-WB” will add 0.500" to overall cylinder length - 1.50”, 2.00” & 2.50" bores only.

Note: 8.00” bore is a welded mount with through holes and tie rod nuts.

A MP4 available as specials in 5.00”, 6.00” & 8.00” bores. I %’
Note: Extruded MP1 mounts are standard (1.50” - 8.00” bores) Cast Iron removable mounts are optional and ® =
must be requested when ordering (1.50” - 6.00” bores). 5 @

. . N =

For dimensions not shown, see page 84. < R

65¢ 98¢
ejeq |ED!Ul|f)9_]_
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SERIES ‘TRA” DIMENSIONS: FLANGE MOUNTS

o
=
3
23
T3
<O FLANGE MOUNTS
= (1.50” - 6.00” BORE)
_ MF1
3 g FB HOLES (4) [MATERIAL: STEEL (BLACK OXIDE PLATED)
.= - 3 -
Qs § %}} ,,,,,,,,,, IZ W “TRA’ SERIES ‘MF1’ & ‘MF2’ DIMENSIONS
'O : T """"" = BORE| E F FB LB R [ TF | UF| W | ZF
< :
= E C RE — MF1 1.50 [2.000{0.375|0.313 | 3.625** | 1.430|2.750(3.375{1.500|5.875**
'@' """"" T=T 2.00 |2.500(0.375| 0.375 | 3.625** | 1.844|3.375|4.125[1.500|5.875**
=1
= l 2.50(3.000|0.375| 0.375 | 3.750** | 2.1883.875|4.6251.750(6.250**
O fe— W —» F e——————— LB** + STROKE—————>|
B0 3.25(3.750(0.6250.438 | 4.250 |2.760|4.688|5.500(1.750( 7.250
=
& ©
",’z 4.00 |4.500(0.625[0.438| 4.250 |3.320(5.438|6.250(1.750| 7.250
< MF2
5.00 |5.500(0.6250.563 | 4.500 |4.100/6.625|7.625[2.250( 8.000
| MATERIAL: STEEL (BLACK OXIDE PLATED) FB HOLES (4)
,,,,,,, 2 B @ -@ HH @ 6.00 [6.500(0.750{0.563 | 5.000 |4.875|7.625(8.625/2.250| 8.750
2 o - : 1 N
’g = - MF2 £ g Option “MPR-WB" will add 0.500” to overall cylinder length -
S 3 — : 1.50”, 2.00” & 2.50" bores only.
o E """"" —1 1= l _@ @ @. _@ l For dimensions not shown, see ‘TRA" SERIES HEAVY-DUTY FLIP-OUT.
<73 : :
E ez —»‘ F le— l TE l
¢———————7F** + STROKE UF
=
2
£
o5
U«
=A
<
[~
=
. FLANGE MOUNTS
s§& (8.00” BORE)
- v
oo
o<
ME4 ME5
2 Ho (Non-NFPA)
e=NcO
é S oy /FB HOLES (4)
s % RM DIA. H—
S b —- ~ ~ s ‘ & FB HOLES (4) s (3) PLACES SRy
Z L ‘ -
‘ iall T
- -——- TE E | CHF —
e A T N
(7] | 1 —
0 Q Lgﬂ S
=8 ¥ — - | — @ ‘ © l\—{"g{, |
£ 1 ® ® ==+
25 ~{Fj27- f—f1 s
& 17 l—-WF Fl-
ZJ + STROKE 17— WF
UF ZC + STROKE
s
g ‘TRA’ SERIES ‘ME4’ & ‘ME5’ DIMENSIONS
-~ BORE E F FB H R RM TE TF UF \% WEF ZC Z)
8 C: 8.00 8.500 0.625 0.688 2.844 6.438 2.750 7.570 10.250 [ 12.000 0.250 2.250 8.938 8.375
;C ED Note: Three (3) 1.00” diameter rods on 5.750 B.C.
lq_‘-j For dimensions not shown, see page 84.
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TRA - How to
Order

DOUBLE ROD END

/e
o

MODELS

SERIES ‘TRA

TRA - Base
Dimensions

TRA - Single Rod RIGENMLILIGGLE TRA - Technical
Mounts Models Data

Options
Page 171

Accessories
Page 208

Switches
Page 223

Technical Data
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SERIES ‘TRA’ DIMENSIONS: DOUBLE ROD END
BASE MOUNTS

= T
% —H *@ (4) SB DIA. ) L il
HOLES '

TRA - How to
Order

| [t
‘ @ @ \
e ek MS2D3 o
\ @ | [t
v 2 LI +_ E2 . 4 ==
3 2 AL o i ‘
R — ; ;
nla 2 TS swo| | su—] - SU—| |e-sw
o uUs Xs SSD** + STROKE ————»|
é g ZM** + 2 X STROKE
= ‘TRA” SERIES ‘MS2D’ DIMENSIONS
BORE SB E/2 SSD ST SU SW TS uUsS XS M
1.50 0.438 1.000 3.375%* 0.500 1.125 0.375 2.750 3.500 2.250 7.875**
2.00 0.438 1.250 3.375** 0.500 1.125 0.375 3.250 4.000 2.250 7.875**
'*2 2.50 0.438 1.500 3.500** 0.500 1.125 0.375 3.750 4.500 2.500 8.500**
g 3.25 0.563 1.875 3.750 0.750 1.250 0.500 4.750 5.750 2.875 9.500
p 4.00 0.563 2.250 3.750 0.750 1.250 0.500 5.500 6.500 2.875 9.500
5.00 0.813 2.750 3.625 1.000 1.063 0.688 6.875 8.250 3.563 10.750
6.00 0.813 3.250 4.125 1.000 1.313 0.688 7.875 9.250 3.688 11.500
8.00 0.813 4.250 4.250 1.000 1.313 0.688 9.875 11.250 3.938 12.125

**QOption “MPR-WB” will add 0.500” to overall cylinder length - 1.50”, 2.00” & 2.50” bores only.

For dimensions not shown, see page 84.

LGN  TRA - Single Rod

MS4D3 e
=

@
[0
gl

(e =

T

e ' :I;TN»:I\
=
c NT TAP XT SN** + STROKE ———»/¢—XT + STROKE—|
ﬁ © TK DEEP (REF. ONLY)
= 4 PLACES
'_, a ‘TRA’ SERIES ‘MS4D1’ DIMENSIONS
§ BORE E/2 NT TK N XT SN
= 1.50 1.000 1/4-20 0.375 0.625 2.813 2.250**
2.00 1.250 5/16-18 0.500 0.875 2.813 2.250**
2.50 1.500 3/8-16 0.625 1.250 3.063 2.375**
£ = 3.25 1.875 1/2-13 0.750 1.500 3.438 2.625
K= - 4.00 2.250 1/2-13 0.750 2.063 3.438 2.625
)
= 20 5.00 2.750 5/8-11 1.000 2.688 3.938 2.875
o= 6.00 3.250 3/4-10 1.125 3.250 4.188 3.125
8.00 4.250 3/4-10 1.125 4.500 4.438 3.250
**Option “MPR-WB” will add 0.500” to overall cylinder length - 1.50”, 2.00” & 2.50" bores only.
For dimensions not shown, see page 84.
4
.g ©
w» - e — - — fff L e
2y T a4 T o
2% BASEBAR-D3 1® @, = =
(Non-NFPA) SBHOLES(a)—l | @ | i
ST > ) s I
- 4 - s
- MATERIAL: STEEL T‘ s } ‘ %kasuﬁ Fsujsw%
0 Q (BLACK OXIDE PLATED) ‘ us ‘ Xs SSD** + STROKE
el ZM** + 2 X STROKE
)
'§ :e—:? ‘TRA’ SERIES BASEBAR-D3 (Non-NFPA) DIMENSIONS
n

BORE SB SH SSD ST SU SW TS US XS M
1.50 0.438 1.250 3.375%* 0.250 1.125 0.375 2.750 3.500 2.250 7.875%*
2.00 0.438 1.500 3.375%* 0.250 1.125 0.375 3.250 4.000 2.250 7.875%*
2.50 0.438 1.875 3.500** 0.375 1.125 0.375 3.750 4.500 2.500 8.500**
3.25 0.563 2.375 3.750 0.500 1.250 0.500 4.750 5.750 2.875 9.500
4.00 0.563 2.750 3.750 0.500 1.250 0.500 5.500 6.500 2.875 9.500
**Option “MPR-WB” will add 0.500” to overall cylinder length - 1.50”, 2.00” & 2.50” bores only.

For dimensions not shown, see page 84.

Technical Data
Page 259
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SERIES ‘TRA’ DIMENSIONS: DOUBLE ROD END

3
9 1
FLANGE MOUNTS &g
® o
(1.50” - 6.00” BORE) 2
o
MATERIAL: STEEL
FB HOLES (4) / (BLACK OXIDE PLATED) g §
: AN T =
{}} < & | %} T . 2 @
: : = =
@ & | = it 25
AN 4 MF1D3
& @ @ 4 & | i i 3
N ] 3
c S
TF k— W —— F fe——————— LD** + STROKE ————| S a9
\ ! &0
UF ZM** + 2 X STROKE =
=)
o.
‘TRA’ SERIES ‘MF1D3” DIMENSIONS E
BORE E F FB LD R TF UF w M 1
1.50 2.000 0.375 0.313 4.125%* 1.438 2.750 3.375 1.500 7.875%* o
2.00 2.500 0.375 0.375 4.125%* 1.844 3.375 4.125 1.500 7.875%* =]
2.50 3.000 0.375 0.375 4.250%* 2.188 3.875 4.625 1.750 8.500** g—
3.25 3.750 0.625 0.438 4.750 2.760 4.688 5.500 1.750 9.500 o
4.00 4.500 0.625 0.438 4.750 3.320 5.438 6.250 1.750 9.500 g
5.00 5.500 0.625 0.563 5.000 4.100 6.625 7.625 2.250 10.750 o
6.00 6.500 0.750 0.563 5.500 4.875 7.625 8.625 2.250 11.500
**Option “MPR-WB” will add 0.500” to overall cylinder length - 1.50”, 2.00” & 2.50" bores only. ;
For dimensions not shown, see page 84. :.>
O
-5
S
=
0
=
N )
FLANGE MOUNTS g9
(8.00” BORE) -
NS
2]
(4) FB HOLES H ok
“tV
3
=
—— § £
Lo :: A
——1| 8=
| MEsD3 | |[—| ¢
R E AL Lo C o
[
- — 1t
® @ ® ®|— — - w
& =
[¢°] -
el N g
<2
TF LD + STROKE ——
UF ZM + 2 X STROKE
—
8
‘TRA’ SERIES ‘ME5D3” DIMENSIONS & 37
BORE E F FB G H K LD R RM TE TF UF \ WEF M ®Ra
8.00 | 8.500 | 0.625 | 0.688 | 2.000 | 2.844 | 0.563 | 5.625 | 6.438 | 2.750 | 7.563 |10.250]| 12.000 [ .250 | 2.250 | 12.125 S
Note: Three (3) 1.00” diameter rods on 5.750 B.C. © S
For dimensions not shown, see page 84. E;
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SERIES ‘TRA’ DIMENSIONS: DOUBLE ROD END

m
g 2
25 =
D .
=% Benefits S
=  * Durable Design. Full rod bearing(s) at each end of cylinder. * Reduces Tool Plate “End Play” o
= .
* Single Rod (D1) and Triple Rod (D3) models available. * Increases Load Ratings. S
2 g * Full range of options available. N
(5}
=7 9)
S ::
ég MXOD3 (TRIPLE ROD BOTH ENDS) BASIC DIMENSIONS Q
(NO MOUNT) =
m
3 R e v v srone ———f e _mrooonon W
oo @R —-H - — HH — =
E0E  (3)BDIA N4 \S ! ! ‘ w
== TN \ ! \ Z
@2 @) @) = = @)
= | & | =] [ M
\ \ -
é | @ | = B[j
iy iy B g ]
- o e | -
S} le—— | H—>]
ﬁ R HA—P:‘C* 4—@.—»‘ L—G—»
= E SQ. V= e
= — F LD** + STROKE
=<4 TOOL PLATES INCLUDED - ZM** + 2 X STROKE
a REFER TO ‘TRA’ SERIES HEAVY DUTY FLIP-OUT FOR
J TOOL PLATE DETAIL
= ‘TRA” SERIES TWIN TOOLING PLATE BASIC DIMENSIONS ‘MXOD3’
= [BORE] A [ B [BC [ C [ E [ EE ] F [ G [ H [ID[MM] P [ QQ [R[VI]Y[zm

1.50 | 0.750 | 0.563 | 0.891 | 0.500 | 2.000 | 0.250 | 0.375 | 1.500 | 1.100 |4.125**| 0.313 |2.375**| 10-32 |1.430]0.250 | 2.750 |7.875**
2.00 [ 0.750 | 0.813 [ 1.195 | 0.500 | 2.500 | 0.250 | 0.375 [ 1.500 | 1.100 [4.125**] 0.500 | 2.375** [ 1/4-28 |1.844|0.250 [ 2.750 |7.875**
2.50 | 1.000 | 1.016 [ 1.500 | 0.500 [ 3.000 | 0.250 | 0.375 | 1.500 | 1.350 |4.250**| 0.625 |2.500** | 5/16-24 [2.188] 0.250 | 3.000 |8.500**
3.25 | 1.000 | 1.125 | 2.075 | 0.500 | 3.750 [ 0.375 | 0.625 [ 1.750 | 1.100 | 4.750 | 0.625 | 2.750 | 3/8-24 |2.760] 0.250 | 3.375 | 9.500
4.00 | 1.000 | 1.125 | 2.825 | 0.500 | 4.500 | 0.375 | 0.625 | 1.750 | 1.100 | 4.750 | 0.625 | 2.750 3/8-24 |3.320| 0.250 | 3.375 | 9.500
5.00 | 1.000 | 1.500 | 3.375 | 1.000 [ 5.500 | 0.375 | 0.625 | 1.750 | 1.844 | 5.000 | 1.000 | 3.000 | 1/2-20 [4.100]0.250 | 3.875 | 10.750
6.00 | 1.000 | 1.500 | 3.937 | 1.000 | 6.500 | 0.500 | 0.750 | 2.000 | 1.844 | 5.500 | 1.000 | 3.250 1/2-20 |4.875/0.250 [ 4.125 | 11.500
8.00 [ 1.000 | 1.500 | 5.750 | 1.375 | 8.500 | 0.750 | 0.625* [ 2.000 | 2.844 [ 5.625 | 1.000 | 3.375 1/2-20 16.438(0.250 | 4.375 [ 12.125

*8.00” bore has three (3) round retainers, 0.625"” thick, 2.750” dia. and uses hex nuts on ends (see ‘TRA” SERIES HEAVY DUTY FLIP-OUT).
**Option “MPR-WB” will add 0.500” to overall cylinder length - 1.50”, 2.00” & 2.50” bores only.

TRA - Technical
Data

é% MXOD1 (TRIPLE ROD WITH SINGLE ROD) BASIC DIMENSIONS
&F (NO MOUNT)

MM ROD DIA. ON

QQ TAP ON BC BOLT CIRCLE EENPT (2)
BC BOLT CIRCLE i W e p*+ 4 STROKE *K‘V B1DIA.
e - - MM1 ROD DIA. —
@ —H—Al = H O+
o @ B DIA—{ N4 KK THRD. \
£ ™ @ | ] N
2 | | UL} et@ren
Q o0 ‘ vl = { J
oS ' | J
S iy & = A
= N o — © O
Y
R le— A —>leC 4—6—»‘ FGH [«———C1 + STROKE
EsQ. Vv fe— —> Flje—
- F LD** + STROKE
7 TOOL PLATE INCLUDED - ZM1** + 2 X STROKE
v n REFER TO PAGE 82 FOR
= o TOOL PLATE DETAIL
'§ o0 ‘TRA” SERIES TWIN TOOLING PLATE BASIC DIMENSIONS ‘MXOD1’
a.
n

BORE| A |A1| B |[BT|BC| C |C1| E [EE| F [F1| G[H [KlI| KK | ID MMMM1| P [QQ | R |RM | V |V1]| Y |ZM1
1.50 ]0.750{0.750[0.563[1.125[0.891]0.500]0.375]2.000] 0.250 | 0.3750.375[1.500{1.100[0.250| 7/16-20 [4.125*%| 0.313] 0.625 [2.375** 10 | 1.438{2.00 Sq.| 0.250 |0.250| 2.750 | 7.000**
2.00 |0.750{0.750[0.816[1.125]1.195/0.5000.3752.500{ 0.250 [ 0.375 [0.375] 1.500{1.100]0.313| 7/16-20 [4.125**[ 0.500| 0.625 |2.375**| 1/4-28 | 1.844 | 175 Hex.| 0.250 [0.250 | 2.750 | 7.000**
2.50 |1.000{0.750{1.016[1.125/1.500/0.500]0.375]3.000{ 0.250 [ 0.375 [0.375]1.500{1.350]0.313| 7/16-20 |4.250**[ 0.625 | 0.625 |2.500**| 5/16-24 | 2.188 | 1.75 Hex. | 0.250 [0.250 | 3.000 | 7375**
3.25 |1.000{1.125[1.125[1.500[2.075]0.500]0.500|3.750] 0.375 | 0.625|0.625[1.750{1.100[0.375| 3/4-16 | 4.750 |0.625] 1.000 | 2.750 | 3/8-24 | 2.760|2.75 Dia.[ 0.250 |0.250| 3.375 | 8.500
4.00 [1.000]1.125]1.125)1.500]2.825[0.500{0.500{4.500] 0.375 | 0.6250.625|1.750]1.100[0.375| 3/4-16 | 4.750 |0.625| 1.000 | 2.750 | 3/8-24 |3.320|2.75 Dia.| 0.250|0.250|3.375 | 8.500
5.00 |1.000{1.125{1.5001.500[3.375]1.000]0.500|5.500] 0.375 | 0.6250.625[1.750{1.844[0.438| 3/4-16 | 5.000 | 1.000| 1.000 | 3.000 | 1/2-20 | 4.100 |2.75 Dia. | 0.250 | 0.250| 3.875 | 9.250
6.00 |1.000{1.625]1.500[2.000[3.937|1.000]0.6256.500{ 0.500 [ 0.750 [0.625]|2.000{1.844]0.438| 1-14 | 5.500 [1.000[ 1.375 | 3.250 | 1/2-20 [4.875]3.50 Dia.| 0.250 [0.375 [ 4.125 | 10.125
8.00 |1.000{1.625|1.500[2.000[5.750] 1.3750.625|8.500{ 0.750 [0.625*[0.625]| 2.000|2.844]0.563| 1-14 | 5.625 [1.000[ 1.375 | 3.375 | 1/2-20 | 6.438 |3.50 Dia. | 0.250 [0.375 [ 4.375 | 10.500

*8.00” bore has three (3) round retainers, 0.625"” thick, 2.750” dia. and uses hex nuts on ends (see ‘TRA” SERIES HEAVY DUTY FLIP-OUT).
**QOption “MPR-WB” will add 0.500” to overall cylinder length - 1.50”, 2.00” & 2.50” bores only.

‘TRA’ SERIES DOUBLE ROD END DIMENSIONS FLIP-OUT (PAGE 91)

Technical Data
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SERIES ‘TRA’ DIMENSIONS: DOUBLE ROD END

Benefits
* Durable Design. Full rod bearing(s) at each end of cylinder. * Reduces Tool Plate “End Play”
* Single Rod (D1) and Triple Rod (D3) models available. * Increases Load Ratings.

* Full range of options available.

MXOD?3 (TRIPLE ROD BOTH ENDS) BASIC DIMENSIONS

(NO MOUNT)
QQ TAP ON (9 EENPT ___ MM ROD DIA. ON
| BCBOLT CIRCLE Y P** + STROKE BC BOLT CIRCLE

@y~
&

\u¥;

(3) B DIA.—

R
it

|

i

\
},

] ]

LD** + STROKE
TOOL PLATES INCLUDED - ZM** + 2 X STROKE

REFER TO ‘TRA’ SERIES HEAVY-DUTY
FLIP-OUT FOR TOOL PLATE DETAIL

‘TRA’” SERIES TWIN TOOLING PLATE BASIC DIMENSIONS ‘MXOD3’

BORE| A B BC C E EE F G H LD [ MM P QQ R \ Y M

1.50 | 0.750 | 0.563 | 0.891 | 0.500 | 2.000 | 0.250 | 0.375 | 1.500 | 1.100 |4.125**| 0.313 |2.375**| 10-32 |1.430]0.250 | 2.750 [7.875**
2.00 [ 0.750 | 0.813 [ 1.195 | 0.500 | 2.500 | 0.250 | 0.375 | 1.500 | 1.100 |4.125**| 0.500 | 2.375**| 1/4-28 |1.844|0.250 | 2.750 |7.875**
2.50 | 1.000 | 1.016 | 1.500 | 0.500 [ 3.000 | 0.250 [ 0.375 | 1.500 [ 1.350 |4.250**| 0.625 |2.500** | 5/16-24 [2.188] 0.250 | 3.000 |8.500**
3.25 [ 1.000 | 1.125 [ 2.075 | 0.500 | 3.750 | 0.375 | 0.625 | 1.750 | 1.100 | 4.750 | 0.625 | 2.750 | 3/8-24 [2.7600.250 | 3.375 | 9.500
4.00 | 1.000 | 1.125 | 2.825 | 0.500 | 4.500 | 0.375 | 0.625 | 1.750 | 1.100 | 4.750 | 0.625 | 2.750 | 3/8-24 [3.320]0.250 | 3.375 | 9.500
5.00 | 1.000 | 1.500 | 3.375 [ 1.000 | 5.500 | 0.375 ] 0.625 | 1.750 | 1.844 | 5.000 [ 1.000 | 3.000 1/2-20 |4.100{ 0.250 | 3.875 [ 10.750
6.00 [ 1.000 | 1.500 | 3.937 | 1.000 | 6.500 | 0.500 | 0.750 | 2.000 | 1.844 | 5.500 [ 1.000 | 3.250 | 1/2-20 |4.875]|0.250) 4.125]11.500
8.00 [ 1.000 | 1.500 | 5.750 | 1.375 | 8.500 | 0.750 | 0.625* | 2.000 | 2.844 | 5.625 [ 1.000 | 3.375 1/2-20 16.438[0.250 | 4.375 [ 12.125

*8.00” bore has three (3) round retainers, .625" thick, 2.75” dia. and uses hex nuts on ends (see ‘TRA” SERIES HEAVY-DUTY FLIP-OUT).
**QOption “MPR-WB” will add .500” to overall cylinder length - 1.50”, 2.00” & 2.50"” bores only.

MXOD1 (TRIPLE ROD WITH SINGLE ROD) BASIC DIMENSIONS

(NO MOUNT)

E sQ.

MM ROD DIA. ON

QQ TAP ON BC BOLT CIRCLE EENPT (2)
BCBOLT CIRCLE | i N p** + STROKE %m% B1DIA.
e | —n - MM1 ROD DIA. —t
- H—a tH O+
@ BDIA— 7 24 ‘ KK THRD. \
® © == =
| ‘ 0™ Kel@rer »
. © | = ]
Py A — ) 7z
W —-—-—- v -
S v
R [— A —»«C 4—6—»‘ L—G—» [«——>—C1 + STROKE
ESQ. V [— —> F1je—
> F LD** + STROKE

TOOL PLATES INCLUDED - ZM1** + 2 X STROKE
REFER TO ‘TRA’ SERIES HEAVY-DUTY
FLIP-OUT FOR TOOL PLATE DETAIL

‘TRA’ SERIES TWIN TOOLING PLATE BASIC DIMENSIONS ‘MXOD1’

BORE| A |A1| B |B1|BC| C |C1| E[EE| F [F1[G[H |[KI|[ KK | ID MMMM1| P |QQ | R [RM [ V |V1]| Y |ZM1
1.50 [0.750]0.750]0.563]1.125/0.891]0.500{0.375|2.000] 0.250 0.375|0.375[1.500]1.100[0.250| 7/16-20 |4.125**| 0.313] 0.625 [2.375**[ 10 | 1.438 [2.00 Sq.[0.250 [0.250| 2.750 | 7.000**

2.00 [0.750]0.750]0.8161.125|1.195|0.500]0.375(2.500] 0.250 | 0.375]0.375[1.500|1.100{0.313| 7/16-20 [4.125**[ 0.500 | 0.625 [2.375**| 1/4-28 |[1.844 [1.75 Hex.|0.250 | 0.250] 2.750 | 7.000**

2.50 [1.000{0.7501.016]1.125[1.500|0.500]0.375|3.000| 0.250 | 0.375|0.375|1.500(1.350{0.313| 7/16-20 [4.250**| 0.625 | 0.625 |2.500**| 5/16-24 | 2.188 |1.75 Hex. | 0.250 | 0.250| 3.000 | 7.375**

3.25 [1.0001.125|1.125]1.500{2.075[0.500{0.500|3.750{ 0.375 [ 0.625 [0.625[1.750{1.100[0.375| 3/4-16 | 4.750 |0.625] 1.000 | 2.750 | 3/8-24 |2.760 |2.75 Dia. [ 0.250 [0.2503.375 | 8.500

4.00 |1.000]1.125[1.1251.500|2.825|0.500{0.500{4.500] 0.375 | 0.625 [0.625[1.750]1.100|0.375| 3/4-16 | 4.750 [0.625| 1.000 | 2.750 | 3/8-24 |3.320|2.75 Dia.| 0.250 [0.2503.375| 8.500

5.00 [1.000{1.125|1.500]1.500|3.375[1.000{0.500|5.500{ 0.375 [ 0.625 [0.625|1.750(1.844|0.438| 3/4-16 | 5.000 |1.000| 1.000 | 3.000 | 1/2-20 |4.100 |2.75 Dia. [ 0.250 [0.2503.875 | 9.250

6.00 [1.000{1.625[1.500/2.000[3.937|1.000]0.625]6.500| 0.500 | 0.750 |0.625|2.000(1.844(0.438] 1-14 5.500 [1.000| 1.375 | 3.250 | 1/2-20 | 4.875]3.50 Dia.|0.250 0.375[4.125 | 10.125

8.00 [1.000{1.625|1.500/2.0005.750|1.375]0.625|8.500| 0.750 |0.625%|0.625]| 2.000(2.844(0.563| 1-14 5.625 |1.000| 1.375 | 3.375 | 1/2-20 |6.438 [3.50 Dia. [ 0.250 | 0.375|4.375 | 10.500

*8.00” bore has three (3) round retainers, 0.625” thick, 2.750” dia. and uses hex nuts on ends (see ‘TRA’ SERIES HEAVY-DUTY FLIP-OUT).
**Option “MPR-WB” will add 0.500” to overall cylinder length - 1.50”, 2.00” & 2.50" bores only.

‘TRA’ SERIES DOUBLE ROD END DIMENSIONS FLIP-OUT (PAGE 91)



SERIES ‘TRA’ DIMENSIONS: DOUBLE ROD END
(WITH SINGLE ROD) BASE MOUNTS

TRA - How to
Order

|

MS2D1 (TRIPLE ROD WITH SINGLE ROD)

o & % -TH- @‘ @sBDIA. [ il @ @
2 i HOLES [
SO == 7o)
0 : T U%@U
: e @ of =
< £ y N = =iemy ‘
S E sTEmée S T i oo
Fa i s SW-{ f«-SU-]
us [——— XS ——»le—————SSD** + STROKE
ZM1** + 2 X STROKE
=]
§ ‘TRA’ SERIES ‘MS2D1” DIMENSIONS
o0 BORE SB E/2 SSD ST SU SW TS uUs XS M1
gﬂ g 1.50 0.438 1.000 3.375%* 0.500 1.125 0.375 2.750 3.500 2.250 7.000**
wn ° 2.00 0.438 1.250 3.375%* 0.500 1.125 0.375 3.250 4.000 2.250 7.000**
3 2.50 0.438 1.500 3.500** 0.500 1.125 0.375 3.750 4.500 2.500 7.375%*
§ 3.25 0.563 1.875 3.750 0.750 1.250 0.500 4.750 5.750 2.875 8.500
~ 4.00 0.563 2.250 3.750 0.750 1.250 0.500 5.500 6.500 2.875 8.500
5.00 0.813 2.750 3.625 1.000 1.063 0.688 6.875 8.250 3.563 9.250
'8 6.00 0.813 3.250 4.125 1.000 1.313 0.688 7.875 9.250 3.688 10.125
[ 8.00 0.813 4.250 4.250 1.000 1.313 0.688 9.875 11.250 3.938 10.500
<2 **Option “MPR-WB” will add 0.500” to overall cylinder length - 1.50”, 2.00” & 2.50” bores only.
'§ For single rod end dimensions not shown, see page 91 or page 94.
=]
o
1
= I ( 55} ! )
%, =y —— TfT
5 i Yo E=2
f ot 5 Rl
s @@# |er =
g < Hi— -+
(o) ! I«TN»I\'
< NT TAP XT SN** + STROKE ——»i- XT1 + STROKE
o2 TK DEEP (REF. ONLY)
E 4 PLACES
‘TRA’ SERIES ‘MS4D1’ DIMENSIONS
BORE E/2 NT TK TN XT SN XT1
" 1.50 1.000 1/4-20 0.375 0.625 2.813 2.250** 1.938
S~ 2.00 1.250 5/16-18 0.500 0.875 2.813 2.250** 1.938
-_g o 2.50 1.500 3/8-16 0.625 1.250 3.063 2.375** 1.938
8—;{ 3.25 1.875 1/2-13 0.750 1.500 3.438 2.625 2.438
4.00 2.250 1/2-13 0.750 2.063 3.438 2.625 2.438
5.00 2.750 5/8-11 1.000 2.688 3.938 2.875 2.438
6.00 3.250 3/4-10 1.125 3.250 4.188 3.125 2.813
8.00 4.250 3/4-10 1.125 4.500 4.438 3.250 2.813

**Option “MPR-WB” will add 0.500"” to overall cylinder length - 1.50”, 2.00” & 2.50” bores only.

For single rod end dimensions not shown, see page 91 or page 94.

BASEBAR-D1 (TRIPLE ROD WITH SINGLE ROD) (Non-NFPA)

=1 [uN} N [
1 N s L A
® @, =
SB HOLES (4) ' i =t
i @ ol

Accessories
Page 208

i

$Q STlE —— - :lT 777777777 E: = @ © —
= & T ; i o
Sy f ‘ TS ‘ AD‘SW suﬁ Fsu sw% T MATERIAL: STEEL
= S ‘ s | - s SSD** + STROKE (BLACK OXIDE PLATED)
wn = ZM1** + 2 X STROKE
‘TRA’ SERIES BASEBAR-D1 (Non-NFPA) DIMENSIONS

BORE SB SH SSD ST SuU SW TS uUs XS M1
S 1.50 0.438 1.250 3.375** 0.250 1.125 0.375 2.750 3.500 2.250 7.000**
< 2.00 0.438 1.500 3.375** 0.250 1.125 0.375 3.250 4.000 2.250 7.000**
E o 2.50 0.438 1.875 3.500** 0.375 1.125 0.375 3.750 4.500 2.500 7.375%*
s (: 3.25 0.563 2.375 3.750 0.500 1.250 0.500 4.750 5.750 2.875 8.500
= 4.00 0.563 2.750 3.750 0.500 1.250 0.500 5.500 6.500 2.875 8.500
{:) = **Option “MPR-WB” will add 0.500” to overall cylinder length - 1.50”, 2.00” & 2.50” bores only.
Ii) For single rod end dimensions not shown, see page 91 or page 94.
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SERIES ‘TRA’ DIMENSIONS: DOUBLE ROD END
(WITH SINGLE ROD) BASE MOUNTS

13pIO
0} MOH - Vi1

MF1D1 (TRIPLE ROD WITH SINGLE ROD)

MAT(SE{/L%LI;%;%E @ e . o & ﬂ R = s o H s Q@ gg
PLATED) : @ § == 2>
P @

B le®elol| EE 0 3%

FB HOLES (4) /] FTF e— w# F Liw** + STROKE4>‘

UF ZM1** + 2 X STROKE
‘TRA’ SERIES ‘MF1D1’ DIMENSIONS
BORE E F FB LD R TF UF w M1 Z
1.50 2.000 0.375 0.313 4.125%** 1.438 2.750 3.375 1.500 7.000** =
2.00 2.500 0.375 0.375 4.125** 1.844 3.375 4.125 1.500 7.000** §
2.50 3.000 0.375 0.375 4.250%** 2.188 3.875 4.625 1.750 7.375%* @
3.25 3.750 0.625 0.438 4.750 2.760 4.688 5.500 1.750 8.500
4.00 4.500 0.625 0.438 4.750 3.320 5.438 6.250 1.750 8.500
5.00 5.500 0.625 0.563 5.000 4.100 6.625 7.625 2.250 9.250
6.00 6.500 0.750 0.563 5.500 4.875 7.625 8.625 2.250 10.125

**QOption “MPR-WB” will add 0.500” to overall cylinder length - 1.50”, 2.00” & 2.50"” bores only.

For single rod end dimensions not shown, see page 91 or page 94.

MF2D1 (TRIPLE ROD WITH SINGLE ROD)

MATERIAL: STEEL (BLACK OXIDE PLATED)X /FB HOLES (4)

(e o J H H ul RS T Rt ﬂ
s B e R e e eI
ﬁwq F L*LD** + STROKE4>‘ Fle— }‘7“4"

ejeq
[eoruya] - vl BECUMOERPIN  poy 3[Suls - Vil

¢—XF1** + STROKE —W1 + STROKE UF
‘TRA’ SERIES ‘MF2D1’ DIMENSIONS

BORE E F FB LD R TF UF W XF1 Wi

1.50 2.000 0.375 0.313 4.125%** 1.438 2.750 3.375 1.500 6.375%* 0.625 U;:g
2.00 2.500 0.375 0.375 4.125** 1.844 3.375 4.125 1.500 6.375** 0.625 Ch=2
2.50 3.000 0.375 0.375 4.250%* 2.188 3.875 4.625 1.750 6.750** 0.625 3 8
3.25 3.750 0.625 0.438 4.750 2.760 4.688 5.500 1.750 7.750 0.750 &
4.00 4.500 0.625 0.438 4.750 3.320 5.438 6.250 1.750 7.750 0.750

5.00 5.500 0.625 0.563 5.000 4.100 6.625 7.625 2.250 8.500 0.750

6.00 6.500 0.750 0.563 5.500 4.875 7.625 8.625 2.250 9.250 0.875

**QOption “MPR-WB” will add 0.500” to overall cylinder length - 1.50”, 2.00” & 2.50” bores only.

For single rod end dimensions not shown, see page 91 or page 94.

ME5D1 (TRIPLE ROD WITH SINGLE ROD)

(4) FB HOLES H
RMﬂ q;r%v
r—-""—71" I 3 1 |
*&y I T &1 ®

80¢ 95¢ed
SS!JOSSQJDV

I\ o : HH % o |lo T - w
Tt TRE \Tﬁk — I:&@i] @) 3%" RMDIA) £ =
I ! i o

! | - oo N
0 | l i N =
Lo 08 oo = © 1 ® 53

‘ F —t2 ]
— 1> W

T — LD + STROKE — -
UF ZM1 + 2 X STROKE I
(@)
‘TRA” SERIES ‘ME5D1’ DIMENSIONS > g-
BORE E F FB H R RM TF UF Vv WEF LD M1 ®a
8.00 8.500 0.625 0.688 2.844 6.438 2.750 10.250 12.000 0.250 2.250 5.625 10.500 e

o
Note: Three (3) 1.00” diameter rods on 5.750 B.C. S
For single rod end dimensions not shown, see page 91 or page 94. s
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TRA - How to
Order

TRA - Double Rod TRA - Single Rod  TRA - Base

Switches Accessories Options TRA - Technical

Technical Data

Dimensions

Page 223 Page 208 Page 171 Data Mounts Mounts
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SERIES ‘TRA’: OPTIONS

YA RIS Stop Tubes Lok ~f 2 stz

Stop Tubes are designed to reduce the piston rod bushing

stress to within the designed range of the bearing material. ST=2
This will insure proper cylinder performance, in any given

application. Stop Tubes lower cylinder bearing stress by

adding length to the piston, which increases the overall

length of the cylinder. LOALD ) f— & 4+7ST=L
- [N T T

Ordering Example: TRA MS4 2.00 x TOES-ST=2- ST—4 i::i:ii___—_____________________:

The effective stroke (ES) must be included when ordering. T feseenaaeed 3

\I{0) (= Recommended Maximum* Stroke Lengths

SINGLE ROD END MODELS | DOUBLE ROD END MODELS
TRA TRA TRA “D” | TRA “D”
BORE TRA ST=2" | ST=4" |TRA“D”| ST=2" | ST=4"
1.50 10 12 14 12 14 16
2.00 14 18 24 18 24 30
2.50 20 24 30 30 38 40
3.25 24 28 36 34 42 46
4.00 24 30 38 36 44 48
5.00 26 34 42 40 52 56
6.00 28 36 44 42 54 58
8.00 30 38 46 42 54 60

*MAXIMUM STROKE FOR HORIZONTAL APPLICATIONS.

“D1” ROD END OPTIONS

STYLE1 & 2 STYLE 3 STYLE 4 STYLE 5
KK1 is standard (leave blank). KK (BLANK ROD END)
Specify at end of part (STYLE 1)
number for -KK2, -KK3, -KK4

KK2
or -KK5. (STYLE 2)

T =

MM1 ROD DIA. MM1 ROD DIA. MM1 ROD DIA. MM1 ROD DIA.
E ] KK4
KK3 K
(STYLES) (STYLE4) '\

Piston rod end styles apply
to single rod end of cylinder

only. LA i‘

“fak o s Jal“ -

STANDARD OPTIONAL
MM1 ROD Style 1 - Male Style 2 - Male | Style 3 - Female Style 4 - Male  [Style 5 - Blank
BORE DIAMETER KK1 A KK2 A KK3 A KK4 A KK5 C1* Vi
1'5(2)’520'00’ 0.625 Standard | 7/16-20 | 0.750 | 1/2-20 | 0.750 | 7/16-20 | 0.750 5/8-18 0.750 | No Threads |0.375(0.250
3.25, 4.00,
5 00 1.000 Standard 3/4-16 | 1.125 | 7/8-14 | 1.125 | 3/4-16 | 1.125 1-14 1.125 | No Threads |0.500]0.250

6.00 & 8.00| 1.375 Standard 1-14 1.625 |1 1/4-12 | 1.625 1-14 1.625 | 13/8-12 [ 1.625| No Threads |0.625|0.375

*Dimension is with single rod fully retracted.

CUSTOM SOLUTIONS

Still don’t see what you need? No Problem! With our extensive machining abilities, our
engineering staff can assist with the design of a cylinder for your application. Call, fax or e-mail
your specifications for a quick response! When it comes to delivery, TRD has the reputation as
being one of the fastest. No more long waits for your customized products!
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SERIES ‘TRA’: TECHNICAL DATA

—

~

LOAD CHARTS: 1.50” - 4.00” BORE ) ‘.’

How to use LOAD CHARTS: S
1.) Determine weight of LOAD (pounds) O+
2.) Refer to Load Charts for model selection EXAMPLE1 g S
: 1

“Triple Rod” mounting to LOAD: l | §' §
1 i 70

I I
LOlAD LOlAD i R -
(2) RODS FACE LOAD | | =
Lo /OLAD ' 5 SIDE VIEW
././ £l
+ I | .
[ ) £

FND VIFW

SJUNoWy

SINGLE ROD END: 1.50” - 4.00” Bore MAXIMUM RECOMMENDED LOAD

SJUNOW
LSIUUETIRRIE poy 9|qnod - Vil  poy 3[3uls - vyl

LOAD (POUNDS)

LOAD (POUNDS)

(NO STOP TUBE) ST=2 (2" STOP TUBE)
60.00 80.00
™\ 70.00
50.00
60.00 ¥
40.00 \ @ \
' A S 50.00 N
\ 8 \ -4
30.00 S 40.00 N 3.250
\ —32s5 2 3000 >~ ]
20.00 \\ 25 H © O 1.5
2 |
\ 15 20.00 6‘? _g
[’}
10.00 10.00 T— -]
35
w
0.00 ~—————+—+—+—+—+—+—+—+++++++++ 0.00 F~—————————————
0 5 10 15 20 25 0 5 10 15 20 25 30
STROKE (INCHES) STROKE (INCHES)
2
88
A
ST=4 (4" STOP TUBE) § S
90.00 T 2
80.00 $ \
70.00 \
i N
60.00 : \ o%-? g
: e =
50.00 E N = N :;
40.00 + N 3.25H “»
i \\ 2,5
30.00 ¥ 2 H
: Y 1.5
20.00 T+ -
g 8
10.00 E E 5—
0.00 F o B
0 5 10 15 20 25 30 35 40 )
STROKE (INCHES) =
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SERIES ‘TRA’: TECHNICAL DATA
LOAD CHARTS: 5.00” - 8.00” BORE

TRA - How to
Order

How to use LOAD CHARTS:
y § 1.) Determine weight of LOAD (pounds)
a3 2.) Refer to Load Charts for model selection EXAMPLE 1
, =
(<F]
= E “Triple Rod” mounting to LOAD:
a8 l l
I I
E /(2) RODS FACE LOAD [ '-O:AD } '-O:AD :: i }
7)) LOAD LOAD 5 5
'%:n“g ; g { END VIEW SIDE VIEW
= e o 0 =z [ L
=
[
=
S
&
[«P]
S = SINGLE ROD END: 5.00” - 8.00” Bore MAXIMUM RECOMMENDED LOAD
° =
o2
é (NO STOP TUBE) ST=2 (2" STOP TUBE)
160.00 200.00 1
E 140.00 180.00 _\
£ 160.00 ¥
5] — 120.00 - : \
2 ‘8 : \ (6) 140.00 } \
' = 100.00 Z 120.00 § N
= g 80.00 N O 100.00 N
2 60.00 \ —8]] g soo00f N —s L
<L \ 6 < s 6
S N O 60.00 f |
@ = 40.00 N SH A a000 1 L 5
S - .00 ¥
= % 20.00 20.00 & — —
O= T —
0.00 F+——+——4———H+++————+ \ 0.00 -+
0 5 10 15 20 25 30 0 5 10 15 20 25 30 35 40
STROKE (INCHES) STROKE (INCHES)
&
e
R
2 %
o ST=4 (4" STOP TUBE)
o 200.00
- E\
180.00 \
_ 160.00 ¥ \
O 140.
- @' 140.00 \
< &l % 120.00 N\
=) o N
38 & 100.00 \
O 80.00 =8
< 6
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SERIES ‘TRA’: TECHNICAL DATA (D3 MODELS)

—
” ” g
LOAD CHARTS: 1.50” - 4.00” BORE — DOUBLE ROD END o
o T
ok
-
How to use LOAD CHARTS: E
) ) ﬁLOAD (REFER TO “NO STOP TUBE” CHART)ﬁ ) Q'PSOT(OE VOUNT
1.) Determine weight of LOAD (pounds) I, O <
2.) Refer to Load Charts for model i i I'E | = 2 g
selection oo ::| e——- - IEE LoD 7 o
i ; | o'p
. . * ! 5 @
“Triple Rod” mounting to LOAD: END VIEW SR VIE 1 > ®
|
LOAD i
|
(2) RODS FACE LOAD | |
s LOAD (REFER TO “ST=2" OR “ST=4" CHART) | : Z
'-OlAD LOAD LOAD (REFER TO "NO STOP TUBE" CHART) ! g
7 | ~|31gE [ } 2
d
.:. E o e — - E: Lo:AD i
SIDE VIEW MOUNT

DOUBLE ROD END: 1.50” - 4.00” Bore MAXIMUM RECOMMENDED LOAD

SJUNOW
LaITREYIERY T poy d|qnod - Vi1 Poy 3j3uls - vil

LOAD (POUNDS)

LOAD (POUNDS)

(NO STOP TUBE) ST=2 (2" STOP TUBE)
120.00 120.00 T
100.00 100.00 +
7 —\
80.00 QO 80.00
=z -\
\ 3 AN
60.00 60.00
\ -4 < I \ -4
\ 3.25 a] i \ 3.25
40.00 N g.s H g 40.00 + — g.s H
\ 1.5 - : \ 1.5 >0
20.00 e — 20.00 § —— 3=
Sk S ————— [ W\‘\ 3 g
0.00 A—————————— 0.00 A ’
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40 45 48
STROKE (INCHES) STROKE (INCHES)
3
© w
N
ST=4 (4" STOP TUBE) S S
140.00 @
120.00 _\
100.00
\ W
! \ v S
80.00 d =
Y il sE
60.00 3.95] © &
R 25
40.00 2
1.5
20.00 —
. \V\V\
0.00 -

0 5 10 15 20 25 30 35 40 45 50
STROKE (INCHES)

65¢ 98ed
ejeq IEZ)!IJ[IZ)B_L
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SERIES ‘TRA’: TECHNICAL DATA (D3 MODELS)
LOAD CHARTS: 5.00” - 8.00” BORE — DOUBLE ROD END

TRA - How to
Order

How to use LOAD CHARTS:
hLOAD (REFER TO “NO STOP TUBE” CHART)ﬁ ) Q'PIQOLOE OUNT
g g 1.) Determine weight of LOAD (pounds) WY,
Sz 2.) Refer to Load Charts for model i i I'E i MM
é E selection LO:AD ::| H-—-—- - I=E Lopo |
= “Triple Rod” mounting to LOAD: END VIEW SPEVIE 7
|
-g LOAD i
e (2) RODS FACE LOAD | |
QL n ¢ LOAD (REFER TO "ST=2" OR *ST=4” CHART) i '
%Dg LOAD%J LOAD (REFER TO “NO STOP TUBE” CHART)j !
»8 ¢ | S | l
P = . j j :
g o, 0 R e S 1 2 o [ ERE
= e - i I-E ! Y,
H /)
SIDE VIEW MOUNT
-
S
&
2 o
2
o =)
o<  DOUBLE ROD END: 5.00” - 8.00” Bore MAXIMUM RECOMMENDED LOAD
- (NO STOP TUBE) ST=2 (2" STOP TUBE)
= 250.00 300.00
L
=
£ _\ 250.00
9 __ 20000 \ _ '\
= n [72] [
' 2 \ Q20000 +Y
é S 150.00 \ 3 \
g \ p— g 150.00 N —8 [
2 100.00 N 6 H 2 6
. g \ 5 g 10000 5 H
c~ | - \
L 50.00 P
=) — 50.00
@) & ’\jr\v\ F\V\V\~r
0.00 H+HHHHHHHHHHAHHH AR 0.00 F+HHHHHHHHHHHHHHHHHAHHAHHHHHHHRHAHHHHHHHH A
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50 55 60
STROKE (INCHES) STROKE (INCHES)
7]
2.
==
8 %
s ST=4 (4" STOP TUBE)
P 300.00
250.00 _\\
0
» 0O  200.00 \
] P
£ ™I\
S Q150,00 N —38 [
u;a = = \ 6
[a] \
g 100.00 5 [
-l \
50.00 —
’\‘NN
0.00 FHHHHHHHHHHHHHHRHHHRHAHHHAHHAHAHHR R

0 5 10 15 20 25 30 35 40 45 50 55 60 65
STROKE (INCHES)

<
=
<
Qo
— )
s N
Sy
cC s
-5
o
v
=
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SERIES ‘TRA’: TECHNICAL DATA

—*
g
TORQUE CHARTS Q"
i
T s
How to use TORQUE CHARTS: S
1.) Determine weight of LOAD (pounds) §§
2.) Determine DISTANCE (inches) of ‘ ':(’l'ﬁgﬁ"l‘zgf ‘ g .
LOAD off center of Cylinder ‘ ‘ W 1 S'2
| N | +
3.) Multiply: ! ‘ ]
LOAD (in pounds) X DISTANCE [ N — ﬁ@ @‘hﬁ N =
. _ LOAD w @ = z
(inches) = Inch-Pounds of TORQUE | eg ¥ 4 — 'T— < >
4.) Refer to Torque Charts for model | EE
selection T
=
S
=3
=
g
TORQUE (INCH-POUNDS) £ o
(FOR NO STOP TUBE, ST=2" & ST=4" MODELS) §_ g.
S
=
e
=S
SINGLE ROD END TORQUE ( 1.50”- 4") SINGLE ROD END TORQUE (5"-8") -
250 1000 z
900 \ '
\ 7
200 800 g
\ 700 \ E_:
150 \ =

600 +

500
aas| 400
25 \
—38
\ )5 300 \ :
\

\ v | | o \ °
15 100 ~——

TORQUE - (IN LBS)
g
L
|
IS
TORQUE - (IN LBS)

F9
B =
-5
23

(2
o

0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
STROKE (INCHES) STROKE (INCHES) . 5
% 2
8¢
O e
DOUBLE ROD END TORQUE (1.50” - 4") DOUBLE ROD END TORQUE (5"-8") g
300 1400
7 \ n \ - @
9 200 g 1000 \ % =
£ \ Z 800 N %
o 150 o \ “ ®»
—4
3 \ 3.25 3 600 \

& 100 25 — §F \ —8
o 2 O 400 6 -
- \‘ 15 [= . z
200 - =
\\ - \ UE ;
0 + 0 NS
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40 =0
STROKE (INCHES) STROKE (INCHES) =
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TOOLING PLATE END PLAY

LOAD

SERIES ‘TRA’: TECHNICAL DATA
TOOLING PIATE “END PILAY” CHARTS

(Note: Tooling Plate “End Play” values include rod deflection due to weight of rods and tool plate, parts
clearance and maximum manufacturing tolerances)

SINGLE ROD END CYLINDERS - NO STOP TUBE

©
o
3 .
=N
T3
<O
oZ
-

1.50” - 8.00” BORE SINGLE ROD END CYLINDERS - NO STOP TUBE
” STROKE 1.50 2.00 2.50 3.25 4.00 5.00 6.00 8.00
= 0 0.006 0.006 0.006 0.006 0.009 0.010 0.010 0.007
S .g 2 0.015 0.017 0.013 0.013 0.022 0.024 0.023 0.018
S = 4 0.024 0.027 0.021 0.021 0.034 0.038 0.037 0.030
< SE’ 6 0.033 0.037 0.029 0.028 0.047 0.051 0.051 0.042
.2 8 0.042 0.047 0.037 0.036 0.059 0.065 0.065 0.053
a 10 0.051 0.058 0.044 0.044 0.071 0.079 0.079 0.065
12 — 0.068 0.052 0.051 0.084 0.092 0.093 0.077
< 14 — 0.078 0.060 0.059 0.096 0.106 0.106 0.088
£ 16 — — 0.067 0.066 0.109 0.120 0.120 0.100
O 0 18 — — 0.075 0.074 0.121 0.133 0.134 0.112
ToE 20 — — 0.083 0.081 0.134 0.147 0.148 0.123
= 22 — — — 0.089 0.146 0.161 0.162 0.135
" s 24 — — — 0.097 0.158 0.174 0.176 0.147
< 26 — — — — — 0.188 0.190 0.158
= 28 — — — — — — 0.203 0.170
30 — — — — — — — 0.182
=]
=}
f SINGLE ROD END CYLINDERS - 2”7 STOP TUBE
= g 1.50” - 8.00” BORE SINGLE ROD END CYLINDERS - 2.00” STOP TUBE
235 STROKE 1.50 2.00 2.50 3.25 4.00 5.00 6.00 8.00
a § 0 0.006 0.004 0.004 0.004 0.007 0.008 0.008 0.007
' 2 0.009 0.011 0.009 0.009 0.016 0.019 0.019 0.016
< 4 0.014 0.017 0.014 0.015 0.026 0.030 0.031 0.026
= 6 0.019 0.024 0.019 0.020 0.035 0.041 0.042 0.036
8 0.024 0.030 0.024 0.026 0.044 0.052 0.054 0.047
= 10 0.030 0.037 0.029 0.031 0.054 0.063 0.065 0.057
9Q 12 0.035 0.043 0.035 0.036 0.063 0.074 0.076 0.067
= 14 — 0.049 0.040 0.042 0.072 0.084 0.088 0.077
g 16 — 0.056 0.045 0.047 0.082 0.095 0.099 0.088
fid 18 — 0.062 0.050 0.053 0.091 0.106 0.111 0.098
' 20 — — 0.055 0.058 0.100 0.117 0.122 0.108
§ 22 — — 0.060 0.064 0.110 0.128 0.134 0.118
= 24 — — 0.065 0.069 0.119 0.139 0.145 0.129
26 — — — 0.074 0.128 0.150 0.156 0.139
28 — — — 0.080 0.138 0.161 0.168 0.149
30 — — — — 0.147 0.172 0.179 0.159
2 - 32 — — — — — 0.183 0.191 0.170
S~ 34 — — — — — 0.193 0.202 0.180
= & 36 — — — — — — 0.214 0.190
) 38 — — — — — — — 0.200
SINGLE ROD END CYLINDERS - 4” STOP TUBE
1.50” - 8.00” BORE SINGLE ROD END CYLINDERS - 4.00” STOP TUBE
o STROKE 1.50 2.00 2.50 3.25 4.00 5.00 6.00 8.00
= 0 0.002 0.003 0.003 0.003 0.005 0.006 0.008 0.005
g« 2 0.006 0.007 0.006 0.007 0.012 0.015 0.015 0.014
S & 4 0.009 0.012 0.010 0.011 0.019 0.023 0.025 0.022
o™ 6 0.013 0.016 0.014 0.015 0.026 0.032 0.034 0.031
< 8 0.016 0.021 0.017 0.019 0.033 0.040 0.043 0.039
10 0.020 0.025 0.021 0.023 0.040 0.049 0.052 0.048
12 0.024 0.030 0.024 0.027 0.047 0.057 0.061 0.057
14 0.027 0.035 0.028 0.031 0.054 0.066 0.070 0.065
16 — 0.039 0.032 0.035 0.061 0.074 0.080 0.074
D e 18 — 0.044 0.035 0.039 0.068 0.083 0.089 0.083
= & 20 — 0.048 0.039 0.043 0.075 0.091 0.098 0.091
=g 22 — 0.053 0.043 0.047 0.082 0.100 0.107 0.100
=& 24 — 0.057 0.046 0.050 0.089 0.108 0.116 0.109
L 26 — — 0.050 0.054 0.096 0.117 0.125 0.117
28 — — 0.053 0.058 0.103 0.125 0.135 0.126
30 — — 0.057 0.062 0.110 0.134 0.144 0.135
- 32 — — — 0.066 0.117 0.142 0.153 0.143
= 34 — — — 0.070 0.124 0.151 0.162 0.152
Qo 36 — — — 0.074 0.131 0.159 0.171 0.161
=a 38 — — — — 0.138 0.168 0.180 0.169
L g 40 — — — — — 0.176 0.190 0.178
= 42 — — — — — 0.185 0.199 0.187
o 44 — — — — — — 0.208 0.195
= 46 — — — — — — — 0.204




SERIES ‘TRA’: TECHNICAL DATA TOOLING PLATE END PLAY

-]
// ,, LOAD z
TOOLING PLATE “END PLAY” CHARTS (D3 MODELS) ora or
(Note: Tooling Plate “End Play” values include rod deflection due to weight of rods and tool plate, parts o 8T
clearance and maximum manufacturing tolerances) ] g
DOUBLE ROD END CYLINDERS - NO STOP TUBE g
1.50” - 8.00” BORE DOUBLE ROD END CYLINDERS - NO STOP TUBE
STROKE 1.50 2.00 250 3.25 4.00 5.00 6.00 8.00
0 0.003 0.003 0.003 0.003 0.004 0.005 0.005 0.004 O —
2 0.007 0.008 0.006 0.006 0.011 0.012 0.011 0.009 ==
4 0.012 0.013 0.010 0.010 0.017 0.019 0.018 0.015 5%
6 0.017 0.018 0.014 0.014 0.023 0.025 0.025 0.021 e,
8 0.021 0.023 0.018 0.018 0.029 0.032 0.032 0.026 *
10 0.026 0.029 0.022 0.022 0.035 0.039 0.039 0.032 o
12 0.031 0.034 0.026 0.025 0.042 0.046 0.046 0.038 = A
14 — 0.038 0.030 0.029 0.048 0.053 0.053 0.044 @
16 — 0.044 0.033 0.033 0.054 0.060 0.060 0.050
18 — 0.050 0.037 0.037 0.060 0.066 0.067 0.056
20 — — 0.041 0.040 0.067 0.073 0.074 0.061
22 — — 0.045 0.044 0.073 0.080 0.081 0.067
24 — — 0.049 0.048 0.079 0.087 0.088 0.073 z
26 = = 0.053 0.052 0.085 0.094 0.095 0.079
28 — — 0.057 0.056 0.091 0.100 0.101 0.085 =
30 = = 0.060 0.059 0.098 0.107 0.108 0.091 5
32 — — — 0.063 0.104 0.114 0.115 0.096 7
34 = = = = 0.110 0.121 0.122 0.102
36 — — — — 0.116 0.128 0.129 0.108
38 — — — — — 0.135 0.136 0.114
40 — — — — — — 0.143 0.120
42 — 0.150 0.126

DOUBLE ROD END CYLINDERS - 2” STOP TUBE

1.50” - 8.00” BORE DOUBLE ROD END CYLINDERS - 2.00” STOP TUBE

(LITITRETIERYY Il poy 9|qnoQ - Vil  Poy djSuls - vyl

STROKE 1.50 2.00 2.50 3.25 4.00 5.00 6.00 8.00 Z
0 0.003 0.003 0.003 0.003 0.004 0.004 0.004 0.003 =
2 0.005 0.005 0.005 0.005 0.008 0.009 0.009 0.008 g
4 0.007 0.009 0.007 0.008 0.013 0.015 0.015 0.013 7
6 0.009 0.012 0.009 0.010 0.017 0.020 0.021 0.018
8 0.012 0.015 0.012 0.013 0.022 0.026 0.027 0.023
10 0.015 0.018 0.014 0.015 0.027 0.031 0.032 0.028
12 0.018 0.021 0.017 0.018 0.031 0.037 0.038 0.033
14 0.020 0.025 0.020 0.021 0.036 0.042 0.044 0.038
16 — 0.028 0.022 0.023 0.041 0.047 0.049 0.044
18 — 0.031 0.025 0.026 0.045 0.053 0.055 0.049
20 — 0.034 0.027 0.029 0.050 0.058 0.061 0.054
22 — 0.037 0.030 0.032 0.055 0.064 0.067 0.059
24 — 0.041 0.032 0.034 0.059 0.069 0.072 0.064
26 — — 0.035 0.037 0.064 0.075 0.078 0.069
28 — — 0.037 0.040 0.069 0.080 0.084 0.074
30 = = 0.040 0.042 0.073 0.086 0.089 0.079
32 — — 0.043 0.045 0.078 0.091 0.095 0.085
34 = = 0.045 0.048 0.083 0.096 0.101 0.090
36 — — 0.048 0.050 0.088 0.102 0.107 0.095
38 — — 0.051 0.053 0.092 0.107 0.112 0.100
40 — — — 0.056 0.097 0.113 0.118 0.105
42 — — — 0.059 0.101 0.118 0.124 0.110
44 — — — — 0.106 0.124 0.129 0.115 i o
46 — — — — — 0.129 0.135 0.120 =]
48 — — — — — 0.135 0.141 0.126 : g~
50 — — — — — 0.140 0.147 0.131 NS
52 — — — — — 0.145 0.152 0.136 )
54 = 0.158 0.141

DOUBLE ROD END CYLINDERS - 4” STOP TUBE

1.50” - 8.00” BORE DOUBLE ROD END CYLINDERS - 4.00” STOP TUBE

STROKE 1.50 2.00 2.50 3.25 4.00 5.00 6.00 8.00
0 0.002 0.003 0.003 0.003 0.004 0.004 0.004 0.003 >
2 0.003 0.004 0.004 0.004 0.006 0.007 0.007 0.007 =8
4 0.004 0.006 0.005 0.005 0.009 0.011 0.012 0.011 v 9
6 0.006 0.008 0.007 0.007 0.013 0.016 0.017 0.015 6 @
8 0.008 0.010 0.008 0.009 0.016 0.020 0.021 0.019 NS
10 0.010 0.012 0.010 0.011 0.020 0.024 0.026 0.024 =2 =
12 0.012 0.015 0.012 0.013 0.023 0.028 0.030 0.028 ®
14 0.014 0.017 0.014 0.015 0.027 0.033 0.035 0.032 @
16 0.016 0.020 0.016 0.017 0.030 0.037 0.040 0.037
18 = 0.022 0.017 0.019 0.034 0.041 0.044 0.041
20 — 0.024 0.019 0.021 0.038 0.045 0.049 0.045
22 = 0.026 0.021 0.023 0.041 0.050 0.053 0.050
24 — 0.028 0.023 0.025 0.044 0.054 0.058 0.054
26 = 0.031 0.025 0.027 0.048 0.058 0.062 0.058 A
28 — 0.033 0.026 0.029 0.051 0.062 0.067 0.063 = s
30 — 0.035 0.028 0.031 0.055 0.067 0.072 0.067 o =
32 — — 0.030 0.033 0.058 0.071 0.076 0.071 NS
34 — — 0.032 0.035 0.062 0.075 0.081 0.076 w ®
36 — — 0.034 0.037 0.065 0.079 0.085 0.080
38 — = 0.036 0.039 0.069 0.084 0.090 0.084
40 — — 0.038 0.041 0.072 0.088 0.095 0.089
42 = = = 0.043 0.076 0.092 0.099 0.093
44 — — — 0.045 0.079 0.096 0.104 0.097 =
46 = = = 0.047 0.083 0.101 0.108 0.102 o
48 — — — — 0.086 0.105 0.113 0.106 Q
=R
50 = = = = = 0.109 0.117 0.110 N
52 — — — — — 0.113 0.122 0.115 % &
54 — — — — — 0.117 0.127 0.119 oo
56 — — — — — 0.122 0.131 0.123 N —
58 — — — — — — 0.136 0.128 O
60 — — — — — — — 0.132 =)
]



SERIES ‘TRA’: TECHNICAL DATA

TRA - How to
Order

WEIGHT CHART - TRIPLE ROD BASIC CYLINDERS WEIGHT CHART - TRIPLE ROD DOUBLE END
(WEIGHT IN POUNDS) (WEICHT IN POUNDS) (D3 MODELS)
MsS2 MS2D
BASE[ * * * ADD PER INCH BASE MF1D ADD PER INCH
v 2 BOREMXO|MS4 | BAR |[MP1|MP2(MP4| MF1 ME4 |MF2|ME5[ OF STROKE BORE/MXOD|MS4D | BAR ME4D OF STROKE
< S 1.5012222(25]27]28/|28 2.8 2.9 [N/A 0.19 1.50| 4.3 4.3 4.6 4.9 0.30
c.a § 2.00(3.7(3.7]40|45(46]4.6 4.5 4.7 | N/A 0.34 2.00| 6.2 6.2 6.5 7 0.55
§§ 250160160([65]70|72|7.2 7.1 7.4 | N/A 0.45 250 11.2 [ 11.2 | 11.7 12.3 0.75
s 3.25(10.1(10.1({11.0(12.8|13.7|13.7 13.1 13.5[ N/A 0.52 3.25| 18,5 [ 18.5 | 19.4 21.5 0.82
4.00|15.0(15.0{16.2|18.3(19.5|19.5 19.3 19.7| N/A 0.55 4.00( 26.4 | 26.4 | 27.6 30.7 0.85
5.00(24.0|24.0|25.3|28.6(30.7 | N/A 30.5 3T.T{N/A 1.10 5.00| 429 | 429 | 443 49.4 1.83
“E 6.00 |35.2]35.2(36.6|43.4(45.9| N/A 45.8 46.7 | N/A 1.15 6.00| 59.8 | 59.8 | 61.4 70.4 1.95
g 8.00(50.8|50.8| N/A[58.9 N/A [ N/A| 50.8 (ME4) | N/A[56.7 1.50 8.00| 75.8 | 75.8 | N/A |75.0 (ME4D) 2.45
= All weights are in pounds & include tooling plate. All weights are in pounds & include tooling plate.

*Weight includes clevis pins.

WEIGHT CHART - TOOLING PIATE

=
=)
ez
=
on
£
w
1
<
-4
-
=
=)
ez
=
£
=
=)
a
<
e
=

*2 (WEIGHT IN POUNDS)
=
§ BORE WEIGHT BORE WEIGHT BORE WEIGHT BORE WEIGHT
1.50 0.45 2.50 1.5 4.00 4.16 6.00 9.30
2.00 0.70 3.25 2.7 5.00 6.25 8.00 17.0
e
.{:cj TORQUE CHART - CYLINDER TIE RODS TORQUE CHART - RETAINER SCREWS
'SI'J BORE TIE ROD THREAD SIZE TORQUE IN FT. - LBS. BORE RETAINER SCREW THREAD SIZE| TORQUE IN FT. - LBS.
s 1.50 1/4-28 7 1.50 1/4-28 7
= 2.00 5/16 -24 12 2.00 5/16 -24 12
2.50 5/16 -24 14 2.50 5/16-24 12
3.25 3/8-24 30 3.25 3/8-24 22
é R 4.00 3/8-24 35 4.00 3/8-24 22
-g_ & 5.00 1/2-20 45 5.00 1/2-20 35
o< 6.00 1/2-20 50 6.00 1/2-20 35
8.00 5/8-18 125 8.00 1/4-28 7
Tighten cylinders using an “X” tightening pattern on tie rods. 1.50” - 6.00” bore have full square retainer plate, 8.00” bore has three (3) separate

round retainer plates.

TRIPLE ROD FORCE/VOLUME CHART

Accessories
Page 208

BORE STROKE EFFECTIVE POUNDS OF FORCE AT PSI DISPCLAPE?EI;IENT

TYPE PISTON AREA 60 80 100 200 250 400 PER IN. OF STROKE
150 PUSH 1.767 106 142 177 353 442 706 .00102
PULL 1.536 92 123 154 308 384 614 .00089
2.00 PUSH 3.142 188 251 314 628 785 1256 .00182
g - PULL 2.553 153 204 255 510 638 1021 .00147
-S & 250 PUSH 4.909 295 393 491 982 1227 1962 .00284
'§ g;o PULL 3.989 239 319 399 798 997 1595 .00231
n & 3.25 PUSH 8.296 498 664 830 1660 2074 3318 .00480
) PULL 7.376 442 590 738 1476 1844 2950 .00427
4.00 PUSH 12.566 754 1005 1257 2514 3141 5026 .00727
- PULL 11.646 699 932 1165 2330 2911 4658 .00674
= PUSH 19.635 1178 1571 1964 3928 4908 7854 .01136
Q a Y PULL 17.279 1037 1382 1728 3456 4320 6911 .00999
8 2 6.00 PUSH 28.274 1696 2262 2827 5654 7068 11310 .01636
= PULL 25.918 1555 2073 2592 5184 6479 10367 .01499
f) - 8.00 PUSH 50.265 3016 4021 5026 10052 12566 20106 .02908
|2 ' PULL 47.909 2874 3832 4791 9582 11977 19163 .02773
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‘TR’ SERIES: DESIGN ENHANCEMENT

TR’ Series (250 PSI Air) is super-ceded by ‘TRA’ Series (effective 5/01/03).
‘TR-TH’ (400 PSI Hyd.) Series is super-ceded by ‘TRA’ Series with ‘TH’ option (effective
5/01/03).

TRD’s ‘TR’ Series has been redesigned. The new ‘TRA’ Series is a Heavy-Duty version of the obsoleted ‘TR’
Series. The new series is a drop-in replacement of the previous model. Overall dimensions are not affected*.
The affected service parts are listed below for reference. Any existing ‘TR’ Series in service can be fitted with

the new ‘TRA’ Series Heavy-Duty Bushing design. A new set of three (3) Bushings, three (3 sets) Seals and one

(1) Retainer are required.

(Note: A “TR” model fitted with the heavy-duty bushings will not be rated for the same load capacity as the ‘TRA’ Series.
A new Piston & Rod assembly with wear band is required to receive the same load capacity rating as the ‘TRA" Series).
*Option “MPR-WB” will add 0.500” to overall cylinder length - 1.50”, 2.00” & 2.50” bores only.

‘TR’ Series

RETAINER

ROD SEAL

>

BUSHING

O-RING

‘TRA’ Series

ROD SEAL

ROD WIPER

RETAINER
BUSHING
O-RING

‘TR’ SERIES PARTS

‘TRA’ SERIES PARTS

5oRe| BUSHING | O-RING [ROD SEAL[ RETAINER | [ o TBUSHING | O-RING [ROD SEALIROD WIPER| RETAINER [RETAINER KIT (RK
(3Req'd) | 3Req’d) | (3Req’d) | (1Req'd) (3Req'd) | B Req’'d) |(3Req’d)| 3Req'd | (1Req'd) & (1) Retainer Plate
150 | TR-B-30-1 |TR/BO-312|TR/RW-312| TR-36-15 | | 1.50 |TRHD-30-1|TR-BO-312| RS-312 | RW-312 |TRHD-36-15| TRA-15-RK
2.00| TR-B-30-2 |TR/BO-500|TR/RW-500| TR-36-20 | | 2.00 |TRHD-30-2|TR-BO-500| RS-500 | RW-500 |TRHD-36-20| TRA-20-RK
2.50| TRB-30-3 |TR/BO-625|TR/RW-625| TR-36-25 | | 2.50 [TRHD-30-3| TR-BO-625| RS-625 | RW-625 |TRHD-36-25| TRA-25-RK
3.25| TRB-30-3 |TR/BO-625|TR/RW-625| TR-36-32 | | 3.25 [TRHD-30-4| TR-BO-625| RS-625 | RW-625 |TRHD-36-32| TRA-32-RK
4.00| TR-B-30-3 |TR/BO-625 |TRIRW-625| TR-36-40 | | 4.00 | TRHD-30-4|TR-BO-625| RS-625 | RW-625 |TRHD-36-40| TRA-40-RK
5.00| TR-B-30-4 [TR/BO-1000{TRRW-1000| TR-36-50 | | 5.00 [TRHD-30-5|TR-BO-1000| RS-1000 | RW-1000 |TRHD-36-50| TRA-50-RK
6.00 | TR-B-30-4 [TR/BO-1000{TRRW-1000 TR-36-60 | | 6.00 [TRHD-30-6 [TR-BO-1000| RS-1000 | RW-1000 |TRHD-36-60| TRA-60-RK
8.00| TRB30-87 | BO2 | Y| A ;’;ij) 800 A302 | BO2 |RS-1000 | RW-1000 (?E’; o N/A
“TR-TH’ SERIES PARTS “TRA’ SERIES - WITH ‘TH’ OPTION - PARTS
soRe| BUSHING | O-RING [ROD SEAL|RETAINER | [ o TBUSHING [ O-RING [ROD SEALROD WIPER| RETAINER [RETAINER KIT (RO
(3 Req’d) (3 Reg’d) | (3 Req’d) | (1 Req'd) (3 Reg’d) | (3 Req’d) [ (3 Reqg’'d)| (3 Req’d) (1 Req'd) % (1) Retainer Plate
1.50 | TH/TR-B-30-1 | TR/BO-312 | TR/TH-312 | TR-36-15 | | 1.50 | TRHD-30-1|TR-BO-312| RS-312 | RW-312 |TRHD-36-15| TRH-15-RK
2.00 | TH/TR-B-30-2 | TR/BO-500 | TR/TH-500 | TR-36-20 | | 2.00 | TRHD-30-2| TR-BO-500| RS-500 | RW-500 |TRHD-36-20| TRH-20-RK
2.50 | TH/TR-B-30-3 | TR/BO-625 | TRITH-625 | TR-36-25 | | 2.50 [TRHD-30-3| TR-BO-625| RS-625 | RW-625 |TRHD-36-25| TRH-25-RK
3.25 | TH/TR-B-30-3 | TR/BO-625 | TRITH-625 | TR-36-32 | | 3.25 [TRHD-30-4 | TR-BO-625| RS-625 | RW-625 [TRHD-36-32| TRH-32-RK
4.00 | TH/TR-B-30-3 | TR/BO-625 | TRITH-625 | TR-36-40 | | 4.00 |[TRHD-30-4 | TR-BO-625| RS-625 | RW-625 |TRHD-36-40| TRH-40-RK
5.00 | TH/TR-B-30-4 [TR/BO-1000{TR/TH-1000| TR-36-50 | | 5.00 |TRHD-30-5|TR-BO-1000| RS-1000 | RW-1000 |TRHD-36-50| TRH-50-RK
6.00 | TH/TR-B-30-4 [TR/BO-1000|TR/TH-1000| TR-36-60 | | 6.00 [TRHD-30-6 [TR-BO-1000| RS-1000 | RW-1000 [TRHD-36-60| TRH-60-RK
8.00| TH-30-2 Bo-2 | 1000 (fgsq'?d) 8.00| TH-302 | BO-2 | RS-1000 | RW-1000 (3/*;{365(1',2(1) N/A
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SERIES ‘TC’ 2-STAGE TELESCOPING CYLINDER

CONSTRUCTION

I
%]
T
o
=]
—
E
[=]
o5
O
[t

.75” Bore

Dimensions

TC -

TC - 1.50” Bore
Dimensions

TC - 2.50” Bore
Dimensions

Options
Page 171

SPACE SAVING DESIGN

FEATURES

STROKE EXAMPLES FOR 1.50” BORE
. , , . NOTE: CYLINDERS ARE MADE TO ANY STROKE
g . » 3 Bore Sizes: 0.75”, 1.50” and 2.50
2 § , CYLINDER | STANDARD NFPA | TELESCOPING SPACE
§ o * Strokes up to 60 STROKE CYLINDER CYLINDER SAVINGS
.
%]
= * 2-Stage Telescoping 127 16.625" 10.750" 35.34%
- Space Saving Design 18” 22.625" 13.750" 39.23%
) 24" 28.625" 16.750” 41.48%
E @ * 100% Double Action
o E',D 30" 34.625" 19.750” 42.96%
2 S * Heavy-Duty Construction
b 36" 40.625" 22.750" 44.00%
* Rated for Non-Lube Service 427 46.625" 25 7507 44.77%
<
cg + Standard NFPA Mounting 48" 52.625" 28.750" 45.37%
=]
= 3 " " ” 0,
£'% | * Internal Bumpers at Each Stage >4 >8.625 31.750 45.84%
C &
== 60" 64.625" 34.750" 46.23%
%)
o
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SERIES ‘TC’: HOW TO ORDER

TC - MS4 - 150 x 10 x 2SS - KK2-SSA
SERIES BORE STROKE STAGES OPTIONS
TC [ 125 PSI AR 0.75" 0"to60" | [2s] Two STAGE A= | EXTENDED PISTON ROD THREAD (EXAMPLE: A=2)
1.50" M(?RDE')EETRO - | EXTENDED PISTON ROD (EXAMPLE C=3)
250" KK2 | LARGE MALE ROD THREAD
NEEAIMOUNTS KK3 | FEMALE ROD THREAD -~
MF1_| FRONT FLANGE STUDDED PISTON ROD (KK3 WITH STUD, LOCTITE IN o0
MF2 | REAR FLANGE KK3S | PLACE) § !
MP1 [ REAR PIVOT CLEVIS KK4 | FULL DIAMETER MALE ROD THREAD o
MP2 | REAR PIVOT CLEVIS 7
MP2 | REAR PIVOT EYE MAGNETIC PISTON FOR REED OR SOLID STATE =
SWITCHES S g
MS1 | FRONT & REAR ANGLES TRD MODELS R10, RAC, AND MSS. » =
MS4 | BOTTOM TAPPED HOLES NOTE: MAGNET IS ONLY ON 1ST STAGE AND WILL ONLY o
A2 Seen SJUN N MPR '?HE-lE—EF?OTSITION OF ONE STAGE
Basebar | SIDE LUG MOUNT (Non-NFPA) -
0S | 0S = 1” PISTON ROD (AVAILABLE ON 2.50” BORE ONLY -
MX0 | NO MOUNT
OP | OPTIONAL PORT LOCATION (EXAMPLE: OP=3 AND 7) o0
STAINLESS STEEL PISTON ROD, TIE RODS & NUTS, AND 3L
SSA | FASTENERS o
SSF | STAINLESS STEEL FASTENERS 2 L
SSN | STAINLESS STEEL TIE ROD NUTS s 3
SSR | STAINLESS STEEL PISTON ROD 2
SST | STAINLESS STEEL TIE RODS o
XX | SPECIAL VARIATION (SPECIFY: XX=)
Design Tips: - =
* Cylinders are designed to support the unit’s weight only, and not intended for side-load applications. All loads 3
should be guided and supported. 23
* For proper speed control, use “meter-in” type flow control devices. Sw
. . . 2 o
* In high cycle speed applications, external shock absorbers should be used at end of strokes. 3
OPERATING OPERATING . . . .
125 PSI AIR -20°F to 200°F (-25°C to 90°C)
PRESSURE TEMPERATURE

1£1 93ed
suondQ

80¢ 95ed
S9110SSIDY

€7 3ed
SAYDUMG

6S¢ 99¢ed
eje( [B21UYDd]
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SERIES ‘TC’ 0.750” BORE: CONSTRUCTION

o

=

o @\%% 9) (100 () (19 (13 @ (e

o

3 -

:

O TR

F .............. E\
N ——y N

%) I j

s e

\\\\

) ”

R g | Ty

 E

O)=)

=

D Loo5s b

1.500” TUBE SEALS (2) @® TIE ROD (4)

v ® 0.375” ROD PISTON
2 £ @ ROD SEAL ® 1.500” TUBE ALUMINUM CAP
=z ® ROD BUSHING 1.500” HEAD BUMPER @ 0.750” HEAD BUMPER
o .'Dé @ 0.750” 1.D. TUBE ® 1.500” PISTON 0.750” PISTON SEAL (2)
2 ® ROD SEAL @ 1.500” PISTON SEAL (2) PTFE WEAR BAND

® ALUMINUM HEAD ® PTFE WEAR BAND @ 0.750” PISTON
o @ PTFE WEAR BANDS (2) 1.500” CAP BUMPER @ 0.750” CAP BUMPER
@ £ @ SLEEVE NUT (4)
2
o~ E
)L_', a

TYPE STROKE | 1ST STAGE | 2ND STAGE
é N 2-Stage Push 176 lbs 44 |bs
= Telescoping Pull 98 lbs 33 Ibs
o< Standard Push 44 lbs N/A
0.75” Bore Pull 33 lbs N/A
MS4 MOUNT

2 1.00
(Ist STAGE RODY
4> 1/4-28 TAPS

¢BOTH ENDS>
¢2nd STAGE ROD)
@ 1/8° NPT
4—1.90—-1—73.23 + (/2 TOTAL STROKE 4-|

Lo Al

/EA 63 |ea— 38— |- | |

1.43 ——n] 62 1.50 —= les— 1.00 —o

Accessories
Page 208

Switches
Page 223

jatt————————— 450 + 1/2 TOTAL STROKE ————————

1.94 —I—

2.00 SO.

312 + 1/2 TOTAL STROKE

<4> {/4-20 TAPS X 3/8 DEEP

550 + 172 STROKE

Technical Data
Page 259
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SERIES ‘TC’ DIMENSIONS: BASE MOUNTS (STROKES 0” to 36”)

-
Q
a5
MF1 MOUNT g
—
S
o100 91.13 HOLE THRU FLANGE g
{st STAGE RI:ID\ /_(4) 231 THRU o
r.@ @K @ R pE >
i @]
200 143 o i =
‘.‘.‘.‘.E.'. : U‘I
@ ® fot 2. s
1 = g
37 —  |— » =
2.75 )
25— |-—
3.37 — .37 -
@) (@)
ft————— 550 + 1/2 TOTAL STROKE ——— 34
® &
2.2
2T
w
MF2 MOUNT /(4) ®.31 THRU @
e R ré@ ® @ -
w)
—B 200 143 R
B R e i ® i
 f r® ©) 2 <
S
=~
2
=)
e 275 —m ]
l«—————— 550 + 1/2 TOTAL STROKE ————— = f=— 37
e 587 + 1/2 TOTAL STROKE ——— 337
)
=]
=1
MS1 MOUNT 38
)

6.50 + 1/2 TOTAL STROKE —————————— =

©
©
|

.\\ -l
L—

&@f i.“:.i?s‘f‘ / N ‘2 L i"
.62- .37——| <——I— 1.00 1.00 —L——-L—-f.la

1.25 jt———————— 6.5 + 1/2 TOTAL STROKE ————————— ==

=

119

19~

=

i

80¢ 95eq
SQ!JOSSBI)V

BASEBAR MOUNT

<4) ©.44 HOLES

€7 ey
SBqJ}!MS

[ o——
* | ———
25 1.25 ?
l . . . o
= il s|_t I ] 3 ==7
; : : ; g =.
F &
! 2.75 I .37——I <——l— 112 112 —l——— l—— .37 0 =8
)
3.50 1 1.37 — 3.75 + 1/2 TOTAL STROKE — g
o
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SERIES ‘TC’ DIMENSIONS: PIVOT MOUNTS (STROKES 0” to 24”)

3
S
o
S
2 MT2 MOUNT
T
O
= 1.00
: 2 w g ®
<)
52 =} +
82 S
) /
g & @
 E
[O)a)
= 50 + 1/2 TOTAL STROKE ————»= 1.00 —r=e 2.00 SQ. =1 1.00
[«9]
S »
@5
o
L"
- ¢
8]=)
=
MP1 MOUNT
3. TH
v ) /— 50 THRU
=)
& < R.75
)
5% ] B
C\i g f ................
= LB 5720 S I I I A N
2° 8} @
|
— 62 — 75 |e-—
| | 50
. 37 == — (TYP)
.5 = — 75 |——
2 & ft—————————— 625 + {72 TOTAL STROKE ——————=
QO

MP2 & MP4 (CAST BOLT ON) MOUNT

©.50 THRU
(PIN INCLUDED>

Accessories
Page 208

N T B— g g )

—H ld

$ - | E— 1 AN 5
= —’
£ 5 9119
UB) & — 62 — .75 <—| — 75 |fw—
37 = |e— — I—— ('i'sY(I)’)
112 MP2 MP4
ft————————— 6.62 + 1/2 TOTAL STROKE ———————

Technical Data
Page 259
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SERIES ‘TC’ 1.500” BORE: CONSTRUCTION

-
=
OO O WW®B GWE (19 :
S
=
© 5
e 7 % ; @)
© "’ : / \\\\\\\x\\\\\\;?g}\\\'sxfgq\ \NAANNANRANN ;’.
V222200 im0, ) :
p"'bwl\\\\\\\\\\\ ANV AR LML VERRITRTRINNNS ’
Y %4
-_d- ’ =
, 2 ( o0
: 3.
o N
-
\ / 1
..... ) : i ¥ i (¢
S | W /
\ i 1 \ /
-
b & -
2=
® 0.625” PISTON ROD ALUMINUM HEAD ® 2.500” PISTON SEAL (2) 3 3
@ ROD WIPER @ PTFE WEAR BAND (2) 2.500” TUBE S céG
(2]
® ROD SEAL 1.500” BUMPER PISTON SEALS (2) @ TUBE SEALS (2) @
@® ROD BUSHING ® 1.500” O.D. PISTON ALUMINUM CAP
® BUMPER RETAINER @ PTFE WEAR BAND TIE RODS (4) H
® 1.750” O.D. TUBE ® 2.500” O.D. PISTON SLEEVE NUT (4) g"\)
@ ROD WIPER/SEAL PTFE WEAR BAND @ 2.500” CAP BUMPER S
@ 2.500” HEAD BUMPER S
o
"3
CYLINDER FORCE COMPARISON CHART (at 100 PSI) ;?_CUD
® =
Type Stroke 1st Stage | 2nd Stage e
2-Stage Push 490 Ibs 176 Ibs -
Telescoping Pull 250 Ibs 146 Ibs
Standard Push 176 Ibs N/A
1.50” Bore Pull 146 |bs N/A
1
MS4 MOUNT s 9
B @
175 o = e
& =.
@

@ 1/74° NPT (st STAGE ROD>
4> 5/16 TAPS 625 o_\
¢BOTH ENDS> \ (2nd STAGE an\-—l.ss——l 2.75 + 1/2 TOTAL STROKE |-—

@ 7/16-20 THD.

€ze 9%ed
Sal{)}!MS

.75

38— [ | |

38— |—150— -~ 100 = ?

o)

\_ 55

=

3.00 SQ. 4> 3/8-16 TAPS X le——4.00 + 1/2 TOTAL STROKE — o =
1/2 DEEP S

l—1.69 263 + 1/2 TOTAL STROKE & 5

4.75 + 1/2 TOTAL STROKE =

(FULLY RETRACTED POSITIONY &
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SERIES ‘TC’ DIMENSIONS: BASE MOUNTS (STROKES 0” to 36”)

Y
9]
=
@) MF1 MOUNT
) 1.750
'; (Ist STAGE ROD)
= (4) 380 HOLES 200 HOLE THRU FLANGE
I
1
S e
3 o e
o /f_) 219 ~H
52 Q J —
0 o
N7 : : : frs
- 0) @ @ ®
I\. QEJ 3 3
08 Sy
= 388 I
475 + 1/2 TOTAL STROKE
463 " (FULLY RETRACTED POSITION

)
S
25
= MF2 MOUNT
e
L] (4> 380 HIOLES
0 o=
ol _
; 50 7 ®
| ] 249 3.00
E —
wn . .
2 § 00 009
< .2 bk 7 Y
O 2]
c
: 2 475 + 1/2 TOTAL STRIKE
754 1/ L STRIK "
] g " (FULLY RETRACTED POSITIDNG 1 [*38 388
@)
= S12 + 172 TOTAL STROKE 463
(FULLY RETRACTED POSITIONS :
%) MS1 MOUNT
S~
L 5.75 + 1/2 TOTAL STROKE ——
- D
2
(@N-" | [
i p i
Gﬁ EJ
\/ ] -
163 (6 440 HILES !
P @X'/@_ i E [
@ T : T T T T : T I T
= s T
=R
9o - 113 100 | -~ 100 f—
v
9 =~ 225 38 -~ |38
<
60 + 1/2 TOTAL STROKE —— |
BASEBAR MOUNT
wn
Qg
-s ~
S o ERE R
-§ :?D Yerke¥ ER
2
4> 440 HOLES /_ \ _—[
7} i
/| l
= 3y \ ; e
= - — l . -
= L i L
P | 375 - 113 113
=& 450 38—~ |- - 38
(@}
& 113 =325 + 1/2 TOTAL STROKE —=]




SERIES ‘TC” DIMENSIONS: PIVOT MOUNTS (STROKES 0” to 36”)

MT2 MOUNT

13pi0 0} MOH -D1

~1.00 @
+.000
-.001

-0l

=1

suoisuawi(

olog G/

425 + {/2 TOTAL STROKE
(FULLY RETRACTED POSITION)

-~ 1.00 3.00 S@. 1.00 =

5.00

-
Un
- I
=
®
22
o

=
)

)
(¢’

MP1 ( CAST BOLT ON ) MOUNT

506 THRU

R.75

T

suoisuawi(
2109 ,09°C - DL

.63

50

475 + 1/2 TOTAL STROKE e -
CTYP)

(FULLY RETRACTED POSITION

[=—.38 .75

.75

1L 98ed
suondQ

5.50 + 1,2 TOTAL STROKE
(FULLY RETRACTED POSITIONY

MP2 & MP4 ( CAST BOLT ON ) MOUNT

500 THRU
(PIN INCLUDED)

80¢ 9Sed
SS!,IOSSGI)V

=]

©®
€ze 9%ed
SIUOHUMS

50
73 = ¢TYP> 73

4.75 + 1/2 TOTAL STROKE
CFULLY RETRACTED POSITIONY L3

5.88 + 1/2 TOTAL STROKE
CFULLY RETRACTED POSITIOND

65 98ed
ejeq [ed1uyday
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SERIES ‘TC’ 2.500” BORE: CONSTRUCTION

o
=
g 5 (8 (9 12)(13) (14 15)(16) (17
: ;
e 3 7 F T
U H
= ! 2
%
@ 7/
5 R
)
n C
M
LI) =) e Y /]
a5 : \ — f
gm &0
=5 ® 0.625” PISTON ROD PTFE WEAR BAND (2) ® 4.00” O.D. TUBE
)
RS @ ROD WIPER ® 2.500” BUMPER PISTON SEALS (2) 4.00” TUBE SEALS (2)
:-)g ® ROD SEAL 2.500” PISTON @ ALUMINUM CAP
= ® ROD BUSHING @ PTFE WEAR BAND TIE RODS (4)
® 2.500” O.D. TUBE @ 4.00” PISTON SLEEVE NUT (4)
ot . ® ROD WIPER/SEAL @ PTFE WEAR BAND @ BUMPER PISTON SEAL
5]
S 5 @ ALUMINUM HEAD 4.00” PISTON SEAL (2) @ BUMPER PISTON SEAL
RE @ BUMPER RETAINER
g
ol
=
CYLINDER FORCE COMPARISON CHART (at 100 PSI)
2x Type Stroke 1st Stage | 2nd Stage Other Models in Development
Sh YP g 8
28 2-Stage Push 1256 Ibs | 490 Ibs Stainless Steel for Food Applications
C= Telescoping Pull (0.625” rod) | 662 lbs | 460 lbs (Note: Rod Orifices are replaced with NPT Port for
Pull (1.000” rod) | 662 1bs | 412 Ibs “sealed” System - Contact TRD with your application).
Standard Push 490 lbs N/A
2.50” Bore Pull 460 Ibs N/A
g, MS4 MOUNT
=l
wn
g9 DS it s1ac 3
) f— 1.7 30 + 1/2 TOTAL STRIKE
< @ 3/8° NPT
/ o T T
(2nd STAGE ROD) : A _
: E & R5E L
g IR
(o) a
§ 3 3.32 @
(75]
} i H 75 [e— 5 :
“g / I-—?.OS——I 37 —= I
O % 332 37 e ——1.77—— —i= lels e
=G
:_:’ % 450 S0. t—————— 450 + 1/2 TOTAL STROKE —————=
_S =2 fest— .81 287 + 1/2 TOTAL STRIOKE
Ii) <4 172-13 TAPS X 5/8 DEEP =28 + 1/2 TOTAL STRINE
e (FULLY RETRACTED POSITIONY -
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SERIES ‘TC’ DIMENSIONS: BASE MOUNTS (STROKES 0” to 36”)

-

)

MF1 MOUNT g

s

1st STAGE ROD> 2300 HOLE THRU FLANGE =

(4) 944 THRU

[ o

=

; S

Ty I H (¢°]
Genire .. il -
450 3.32 fa —
g_ﬁ

5.
("IN |
= U1
2, 3
o w

=)

5.44 l—— 63 ° 3

625 525 + {/2 TOTAL STROKE

(FULLY RETRACTED POSITIOND

MF2 MOUNT

/— 4) .44 THRU

é @ Lii ®

suoisudwiq
aiog ,0S°L - DL

4.50 3.32

=

-—
o
©
©
o)
d

-
@}
1
=
o1
=
=
©
=
(¢]

525 + {/2 TOTAL STROKE

=
)
=
=
)
=
(72}

™ (FULLY RETRACTED POSITIONS 63 544 :
6.25
|« 587 + /2 TOTAL STROKE
(FULLY RETRACTED POSITION
MS1 MOUNT

650 + 1/2 TOTAL STROKE O]
CFULLY RETRACTED POSITION &S
o o
T3 :‘l =]
33

(o) ,,J |
AR

HIIILES i ) b | I 13
_f

[ i

7.00 + 1/2 TOTAL STROKE ——=

r‘“ﬁﬂ
¥
K

80¢ 93¢
SB!JOSSE)Z)I)V

BASEBAR MOUNT

4> 9.56 HOLES

€T 98eq
S9YDJIMS

o
kJ

.50 ——I .50
1.25 fee— 1.25

35 + {/2 TOTAL STROKE

[
| | 5.50
' 6.50

65T 98ed
ejeq [I?D!ULII)B_I_



SERIES ‘TC’ DIMENSIONS: PIVOT MOUNTS (STROKES 0” to 36”)

o
=
o
i)
2 MT2 MOUNT
S
n
O
= : :
o100
i £ +000
2 -001
S g I
05 = &/
E b
v
v 1.00 —== I—— 450 SQ. ——I r=— 1,00
o 172}
= 462 + 1/2 TOTAL STROKE
S —— —  ——————— I—
L g (FULLY RETRACTED POSITIONO 6.0
" g
T E
@) (=)
ot
MP1 MOUNT
2 17,]
g2 _ .75 THRU
Eg T ) 4 T1: N
c Sl W v b
a2 R1.25 i
- L ]
h ------------
.......
- 2
. 88
c N~
o —e = 63 —o={ .25 [==—
B o |
@) o —| { PS5 |-— — ('i'e;:li)
. 6.50 + 1/2 TOTAL STROKE
(FULLY RETRACTED POSITION>
&
s § MP2 & MP4 (CAST BOLT ON) MOUNT
A @
o X
o & .75 THRU
< (PIN INCLUDED>
Y T 1z r
® T @ (€] ®

7}
28 N>,
2 %
5z ® ) ) ®
- 88 N A A
—i= L—.63 —e] .25 femt— —e] .25 fem—
63
188 — CTYP)
712 + 172 TOTAL STROKE .
(FULLY RETRACTED POSITION) MP2 MP4

Technical Data
Page 259
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MS - Base MS - How to Order

Dimensions

Mounts

3
=2
=
on
=
»n
1
2
b3

MS - Piston Area
Force Chart

Options
Page 171

Accessories
Page 223 Page 208

Switches

Technical Data
Page 259

SERIES ‘MS’: MULTI-STAGE

FORCE MULTIPLYING
CYLINDERS

The TRD MSE and MSR Series

are double acting, single rod end
cylinders that multiply the force
output by supplying air to multiple
pistons.

The MSE multiplies the force on the
extend stroke, the MSR multiplies
the force on the retract stroke. Both
models use only one piston on the
opposite stroke, saving air volume
and operating costs.

Benefits
* Rated for 125 PSI Air, or Hydraulic

(non-shock)

* Eliminates the need for high pressure systems Heavy Duty construction

* Bore size vs. output force saves space

* Optional Double Rod End Models available

* Optional force multiplying in both extend and
retract strokes available

How They Work

* 2 Stage, 3 Stage, 4 Stage & 5
Stage models
Note: Models MSR & MSED are not field
repairable — units must be returned to
factory for service or repair.

Model MSE

Extension-air
supplied to
multiple
pistons

Retraction-air

4 Stage Shown

INLET

EXHAUST

EXHAUST  EXHAUST EXHAUST

o 2ma 7 BN
B

7/

N ea

X

Force multiplying in both Extend
and Retract strokes

(Note: Overall lengths are increased-
consult factory for details)

To Order, specify:
“MSE-MSR” as model number.

Extension AND Retraction-air supplied
to multiple pistons

EXTENDING STROKE
INLET

Retraction-air
supplied to
multiple
pistons

Extension-air
supplied to
one piston

supplied to
one piston

RETRACTING
Model MSR 4 Stage Shown

EXHAUST EXHAUST EXHAUST EXHAUST

INLET

RETRACTING

AIR DRAWN IN
|

EXTENDING

il
v
EXHAUST

EXHAUST

RETRACTING STROKE

EXHAUST EXHAUST

INLET

Model MSE-MSR
2 Stage Shown




HOW TO ORDER: SERIES ‘MS’ (MULTI-STAGE)

5

° Multi-Stage NFPA Mount lI
Cylinders ° Extend 2, 3, 4 or 5 Stages through ° Exposed Tie Rod and Nut g

* Force Multiplier Air and Non- 5.00” Bores Construction (similar to ‘TA’) g
Shock Hydraulic Cylinders 125 PSI . fxtend or Retract 2, 3 or 4 Stages * ‘FM’ Flush Mount construction 0

* Eight Bore Sizes 1.50” - 8.00” through 8.00” Bores available as an option %
=

MSE - MF1 - - 2 x 83 x 45 - MPR

bt + t t t ot

BASIC MODEL INFPA MOUNTS| MODEL VARIATIONS BORE STROKE STAGES | OPTIONS | g Z
MULTI-STAGE MXO | MXx1 LEAVE BLANK IF NONE|[1.50] 2.00] [1"t0 12" || 25 | TWO ‘, ADDS LENGTH TO CYLINDER - SEE “OPTION LENGTH ADDER” CHART BELOW. ER7)
MSE | exTeND MX2 | MX3 D DOUBLE ROD 2.50]3.25 | |CONSULT| | 3S | THREE A = | EXTENDED PISTON ROD THREAD (Example: A = 2°) g '
MULTI-STAGE MF1 | MF2 END 4.00] 5.00 | |FACTORY | [4s | FOUR AS_| ADJUSTABLE STROKE - RETRACT (SPECIFY LENGTH, Example: AS = 47) Tz
MSR| RETRACT ME3 | ME4 6.00] 8.00 FOR 55 | FIVE* | [X| B | .25” URETHANE BUMPER BOTH ENDS o 2
MULTI-STAGE MP1 | MP2 OTHER x| Bc | .25" URETHANE BUMPER CAP ONLY Z®
'\ICISSI}ER EXTEND AND MS2 | Msa STROKES 150" - 5,00 |X]—BH | 25" URETHANE BUMPER HEAD ONLY
RETRACT B ORE S M SE BSP_| BSP PORTS (SPECIFY SIZE, Example: BSP = .25")
ONLY EXTENDED PISTON ROD
ORDERING EXAMPLES: C = | (Example: IF C = 0.50", THEN 1" ROD EXTENSION IS C = 1.50")
C CAP CUSHION (Available on MSR only) Z
EXAMPLE 1: MF1 3.25” Bore, 2.00” Stroke, 3 Stage | | EN | ELECTROLESS NICKEL PLATED (Refer to page 176 for specifications; 72}
Force Multiplied in EXTEND is: FM_| FLUSH MOUNT HEAD AND CAP (Refer to factory for dimensions '
MSE MF1 3.25” x 2 x 3S H HEAD CUSHION (Available on MSE only) g wn
KK2 | LARGE MALE ROD THREAD =] s’
EXAMPLE 2: Double Rod End MS4 Mount, 2 KK3 | FEMALE ROD THREAD g Qe
Stage, 6.00” Bore, 3.00” Stroke, Force KK3S | STUDDED PISTON ROD (KK3 with Stud, Loctite in place) S o
Multiplied in RETRACT with Magnetic Eﬁ; ;LL’:;E'QggTEiRD“’(':;ETigg;:ET = §
Piston for REED Switches is: || MA | MICRO-ADJUST (6 MAX. STROKE) Available on Double Rod End Models e
MSR MS4D 6 x 3 x 25 - MPR [ | MAB | MICRO-ADJUST WITH SOUND DAMPENING BUMPER (6" MAX_STROKE) |
(Note: MPR Option adds 0.750” to MAGNETIC PISTON FOR REED OR SOLID STATE SWITCHES -
Cy|]nder Length) | X | MPR | TRD MODELS: R10, R10P, RAC, RHT & MSS (Refer to pages 223-230 for selection)
MS | METALLIC ROD SCRAPER (BRASS CONSTRUCTION) Z
OPTION LENGTH ADDER X NR NON-ROTATING (Refer to page 180 for specifications) [72)
(ADD TO CATALOG BASIC OVERALL LENGTH DIMENSIONS) OP__| OPTIONAL PORT LOCATION (Example: Ports @ 3 & 7) | -OH .\
OPTION 0S| OVERSIZE ROD DIAMETER (SPECIFY SIZE, Example: 0S = 1.375") =
MPR SAE_| SAE PORTS (SPECIFY SIZE, Example: SAE #10 o7
- ST* (STOP TUBE) SSA | STAINLESS STEEL PISTON ROD, TIE RODS & NUTS, AND FASTENERS AS
BORE| B | BC | BH [MPH| NR | Example: ST=2 SSP_| STAINLESS STEEL PASTENERS ==
.50 [050010.250]0.2500.6250.625 > SSN_| STAINLESS STEEL TIE ROD NUTS o >
- - - - - - SSR_| STAINLESS STEEL PISTON ROD 2h =
2.00 |0.500]0.250]0.250|0.625|0.625 2 SST | STAINLESS STEEL TIE RODS I
2.50 10.500]0.25010.25010.75010.750 2 STOP TUBE - SPECIFY STOP TUBE LENGTH (in inches) =
3.25 |10.500]0.250]0.250]|0.625|0.625 2 SPECIFY STROKE AS ES (effective stroke)
4.00 [0.500]0.250{0.250(0.625|0.625 2 X | ST | (Example: MSE-MS4 2 X 12ES - 25 - ST=3)
5.00 |0.500]0.250|0.25010.8750.875 > TMS | STEEL CYLINDER TUBE, BLACK EPOXY PAINT FINISH*
6.00 |0.500/0.250]0.250[0.750]0.750 5 '\I;: éli%z)s;g;zlz\élgz :{él:\-f:ncK (Refer to page 183 for specifications,
8.00 |0.500]0.25010.250/0.875]0.875 2 XX__| SPECIAL VARIATION (SPECIFY) -0
*Note: The desired stop tube length adds directly to the . ] . RS
overall cylinder length. Specify stop tube location. 2§IE§rLBZ1LIJISflfzin(ijoor;osttr‘g&reksz:zg\rﬂsppt pistons. Refer to page 231- ® =
. -5
Example: Stop tube on rear stage only. N a
‘MS’ CYLINDERS:
SERIES : NFPA MOUNTS
MXO MX1
>
A
g o
® &
s
3=
1.50”-8.00" g
Bores

1.50”-8.00" 1.50”-6.00" 1.50”-6.00"
Bores Bores Bores

€ze 9%ed
SIUYIHUMS

1.50”-8.00"
Bores

8.00” Bores
(Consult factory)

8.00” Bores
(Consult factory)

65¢ 98ed
eje [ed1uyday
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SERIES ‘MS’ DIMENSIONS: 2 STAGE EXTEND OR RETRACT

3
< STANDARD ROD DIAMETER BASIC DIMENSIONS ‘MXO’ (NO MOUNT)
o
=)
'; EENPT (2) BDIA. Y PE + 2 X STROKE———————|
2 MM ROD DIA.
I. flan) b G KK THDS. E L = L j
\"> 7,
s / \ |
A {?ﬁ\\m A _l. L STAGE STAGE
uk\& %ju 1 2
9 & B
22 o] } B
(7] qé — V [ ‘47 G —»{ ‘4— J K |«
= 3 A - F LE +2X STROKE
ZE + 2 X STROKE \
Esa
BORE| A B C E EE F G J K KK LE MM PE R RM \% Y ZE

1.50 [0.750(1.125]0.375]2.000|0.375|0.375| 1.500 [1.000| 0.250 | 7/16-20 | 4.000 | 0.625|2.750 | 1.438 [2.00 SQ.| 0.250 | 1.875 | 5.250

2.00 [0.750|1.1250.375 |2.500|0.375|0.375 [ 1.500 [1.000( 0.313 | 7/16-20 | 4.000 | 0.625 | 2.750 | 1.844 [1.75 HEX| 0.250 | 1.875 [ 5.313

Mounts

2.50 [0.750|1.1250.375 |3.000|0.375|0.375 | 1.500 [1.000| 0.313 | 7/16-20 | 4.000 | 0.625 | 2.750 | 2.188 [1.75 HEX| 0.250 | 1.875 [ 5.313

2
==
2
on
=
»n
1
n
=

3.25 [1.125]1.500 | 0.500 | 3.750|0.500] 0.625 [ 1.750 [1.250( 0.388 | 3/4-16 | 4.875 | 1.000 | 3.375 | 2.760 [2.75 DIA.| 0.250 | 2.375 [ 6.625

4.00 [1.125(1.500 | 0.500 [4.500]0.500{0.625 | 1.750 1.250|0.388 | 3/4-16 | 4.875 |1.000 | 3.375|3.320 [2.75 DIA.| 0.250 | 2.375 | 6.625

8 5.00 [1.1251.500 | 0.500 | 5.500(0.500(0.625 | 1.750 [1.250]0.438 | 3/4-16 | 4.875 | 1.000 | 3.375 | 4.100 |2.75 DIA.| 0.250 | 2.375 | 6.688
A

<z 6.00 [1.625]2.0000.625]6.500|0.750(0.625]2.000 [1.500(0.438| 1-14 5.750 | 1.375|4.000 | 4.875 [3.50 DIA.[ 0.375 | 2.750 | 7.813
c.c

=39 8.00 [1.625]2.000|0.625|8.500|0.750(0.625]2.000 [1.500(0.563 [ 1-14 5.750 | 1.375 | 4.000 | 6.438 |3.50 DIA.| 0.375 | 2.750 | 7.938
29

e 2

1 O

ml-l-

>3

3 STAGE EXTEND OR RETRACT
STANDARD ROD DIAMETER BASIC DIMENSIONS ‘MXO’ (NO MOUNT)

% s
B w EENPT @) BDIA. Y PG + 3 X STROKE —————»]
8&‘3 MM ROD DIA.
N [ G KK THDS. L - - A
N2 \SZ
Y |
m//?%\\m RM _l. STAGE STAGE STAGE
U&%ﬂ\/ 1 2 3
[7,]
2 —
==
:: e g
2y \SZ/ \SZ
Q 2‘9 TT T
8 e — V| ‘47 G 4% ‘4—\] K |«
< S F LG + 3X STROKE
R ZG + 3 X STROKE |
E sQ.
7] o
g 3 BORE A B C E EE F G ] K KK LG MM PG R RM \% Y G
< <
.‘§ gb 1.50 10.750|1.125]0.375]2.000 |0.375[0.375|1.500(1.000{0.250[7/16 -20| 5.000 |0.625]3.750 | 1.438[2.00 SQ.| 0.250 | 1.875 | 6.250
»n = 2.00 |0.750|1.125(0.375 [ 2.500 [0.375[0.375|1.500|1.000]0.313 7/16 -20| 5.000 |0.625]|3.750 | 1.844 |1.75 HEX| 0.250 | 1.875 | 6.313

2.50 |0.750 | 1.125]0.375 | 3.000 {0.375[0.375|1.500{1.000{0.313|7/16 -20{ 5.000 |0.625|3.750|2.188|1.75 HEX| 0.250 | 1.875 | 6.313

3.25 [1.125]1.500 [ 0.500 | 3.750 [0.500(0.625|1.750(1.250(0.375 | 3/4-16 | 6.125 [1.000|4.625|2.760 (2.75 DIA.| 0.250 | 2.375 | 7.875

4.00 | 1.125 | 1.500 | 0.500 | 4.500 [0.500{0.625|1.750{1.250{0.375| 3/4-16 | 6.125 |1.000 | 4.625 |3.320|2.75 DIA.| 0.250 | 2.375 | 7.875

5.00 | 1.125]1.500 [ 0.500 | 5.500 [0.500(0.625|1.750{1.250(0.438| 3/4-16 | 6.125 [1.000|4.625 |4.100 (2.75 DIA.| 0.250 | 2.375 | 7.938

6.00 |1.625]2.000|0.625]6.500|0.750(0.6252.000(1.500{0.438 | 1-14 | 7.250 |1.375|5.500|4.875 (3.50 DIA.| 0.375 [ 2.750 | 9.313

8.00 | 1.625]2.000|0.625|8.500|0.750(0.6252.000(1.500{0.563 [ 1-14 | 7.250 |1.375]5.500 |6.438 [3.50 DIA.| 0.375 [ 2.750 | 9.438

Technical Data
Page 259
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‘MS’ SERIES CYLINDERS: 4 STAGE EXTEND OR RETRACT
STANDARD ROD DIAMETER BASIC DIMENSIONS ‘MX0O’ (NO MOUNT)

EE NPT ) BDIA Y PH + 4 X STROKE
MM ROD DIA.
) L ) KK THDS. AR i I o AR
\>) \%)
4 |
m%ﬁ\\m A _ll STAGE STAGE STAGE STAGE
U\\&%U 1 2 3 4
flan flan
% % AT E o o o j
— \/ | «— G 4>{ ‘4— J K |+
- F ‘ LH + 4 X STROKE ﬂq
R ZH + 4 X STROKE |
E sQ.
BORE| A B C E EE F G ] K KK LH MM PH R RM \'% Y ZH
1.50 [0.750(1.125{0.375]2.000{0.375| 0.375 | 1.500 |1.000| 0.250 | 7/16-20 {6.000 | 0.625 | 4.750 | 1.4382.00 SQ. | 0.250 | 1.875 | 7.250
2.00 [0.750(1.125[0.375(2.500]0.375( 0.375 | 1.500 |1.000] 0.313 | 7/16-20 |6.000] 0.625 | 4.750 [ 1.844 1.75 HEX| 0.250 | 1.875 | 7.313
2.50 [0.750(1.125[0.375(3.000]0.375( 0.375 | 1.500 |[1.000] 0.313 | 7/16-20 [6.000] 0.625 | 4.750 [ 2.188 1.75 HEX| 0.250 | 1.875 | 7.313
3.25 |1.125(1.500] 0.500 | 3.750(0.500| 0.625 [ 1.750|1.250( 0.375 | 3/4-16 |7.375(1.000| 5.87512.760(2.75 DIA.| 0.250 | 2.375 | 9.125
4.00 [1.125(1.500{0.500|4.500]0.500 0.625 | 1.750 |1.250] 0.375 | 3/4-16 |7.375]1.000 | 5.875 [3.320(2.75 DIA.| 0.250 | 2.375 | 9.125
5.00 |1.125(1.500] 0.500 [ 5.500{0.500| 0.625 [ 1.750|1.250( 0.438 | 3/4-16 (7.375|1.000| 5.875|4.100(2.75 DIA.| 0.250 | 2.375 | 9.188
6.00 [1.625(2.000]0.62516.500]0.750| 0.625 | 2.000 |1.500( 0.438 1-14 8.750(1.375 | 7.000 | 4.87513.50 DIA.] 0.375 | 2.750 | 10.813
8.00 |1.625]2.000(0.625(8.500[0.750| 0.625 | 2.000 [1.500| 0.563 1-14 8.750(1.375 | 7.000 | 6.4383.50 DIA.[{ 0.375 | 2.750 [ 10.938
5 STAGE EXTEND OR RETRACT (1.50” - 5.00” BORES ONLY)
/ ’
STANDARD ROD DIAMETER BASIC DIMENSIONS ‘MXO’ (NO MOUNT)
EENPT () BDIA Y Pl + 5 X STROKE
MM ROD DIA.
) L 28 KK THDS. I = = = = A
\V% \%
4 |
m%ﬁ\\m A _l. STAGE STAGE STAGE STAGE STAGE
U\\&%U 1 2 3 4 5
flan\ flan\
% % AT E o o o o j
— V j— ‘47 G 4% ‘%J—j K |+«
SR Ll + 5X STROKE |
R Zl + 5 X STROKE |
ESQ.
BORE A B C E EE F G ] K KK LI MM Pl R RM \" Y Z1
1.50 {0.750|1.125]0.375 ] 2.000 | 0.375 [0.375[1.500{1.000| 0.250 | 7/16-20 | 7.000 | 0.625 | 5.750 | 1.438 | 2.00 SQ. | 0.250 | 1.875 | 8.250
2.00 [0.750(1.125]0.375 | 2.500 | 0.375 {0.375[1.500|1.000| 0.313 | 7/16-20 | 7.000 | 0.625 | 5.750 | 1.844 |1.75 HEX| 0.250 | 1.875 | 8.313
2.50 [0.750 (1.125]0.375 | 3.000 | 0.375 {0.375[1.500|1.000| 0.313 | 7/16-20 | 7.000 | 0.625 | 5.750 | 2.188 |1.75 HEX| 0.250 | 1.875 | 8.313
3.25 | 1.125] 1.500 | 0.500 | 3.750 | 0.500 [0.625|1.750]1.250| 0.375| 3/4-16 |8.625 | 1.000 | 7.125 | 2.760|2.75 DIA.| 0.250 | 2.375 [10.375
4.00 |1.125|1.500| 0.500 | 4.500 | 0.500 {0.625(1.750|1.250|0.375| 3/4-16 |8.625|1.000 | 7.125|3.320(2.75 DIA.| 0.250 | 2.375|10.375
5.00 | 1.125] 1.500 | 0.500 | 5.500 | 0.500 [0.625]|1.750]1.250]| 0.438 | 3/4-16 |8.625 [ 1.000 [ 7.125 | 4.100 |2.75 DIA.| 0.250 [ 2.375 (10.438

121

13p10 0} MOH - SW

a

aseq - SW

=
)
=
=
)
=
(72}

sjunoyw
poy 3[3uls - SW

IJBl,l:) 92104
©a1Y UOISId - SW

L£) 9deq
suondQ

80¢ 3ed
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/ / . m
. SERIES ‘MS’ DIMENSIONS: MULTI-STAGE >
%]
° <
S z
S ~
:1%: About Rod End Styles PISTON ROD END STYLES 8
+ | Style 1 Male Rod End is STANDARD ;l
%)
= Other NFPA Styles can be specified STYLE1 &2 STYLE 3 STYLE 4 STYLE 5 %
(see chart). KK1 & KK2 KK3 KK4 KK5 oy
Need a rod end not listed? KKi1 MM ROD DIA. KK3 (STYLE 3) MM ROD DIA. MM ROD DIA. Py
(7)) L A (STYLE 1) o MM S r~ O
<'J = | NO PROBLEM! Each Piston Rod is ROD =
®n O KK2 DIA. KK4 KK5
&1 | made-to-order and does not delay K(swu; 2) T Y (STYLE 4) — (STYLE 5)
-7 ) =
. 5 shipment. Coarse (UNC) threads, | X M 1.l m
21 = | Metric threads or just plain rod ends i 1] - ;H
p3 7= | are common. Thread lengths are also | leeeeeene, s S - =
made-to-order (Specify: “A”=Length). L | L | E
<—A—-| (¢} —» C | <—A—’| C |+— ——I C ﬁ
NEED SOMETHING NOT LISTED? L. L Lo . ™
= Just send us a sketch. v |-— — v |<— —l v |<— v |-—
§ In most cases, quotes are turned <—A—-|
o £ | around in one day!
o0 S
25
7 =]
L=
97
b3 STANDARD OPTIONAL
Style 1 - Male Style 2 - Male | Style 3 - Female | Style 4 - Male |Style 5 - Blank
s MM ROD
)]
:: _5 BORE DIAMETER KK1 A KK2 A KK3 A KK4 A KK5 C v
§ 6 1.50, 2.00, 0.625 Standard | 7/16-20 | 0.750 1/2-20 | 0.750 | 7/16-20 | 0.750 | 5/8-18 | 0.750 No Threads [0.375]0.250
2]
= § 250 | 1,000 Oversize | 3/4-16 | 1125 | 7/8-14 | 1125 | 3/4-16 | 1125 | 1-14 | 1.125 | No Threads |0.500|0.500
L=}
g = 3.95 4.00 1.000 Standard | 3/4-16 1.125 7/8-14 | 1.125 | 3/4-16 | 1.125 1-14 1.125 No Threads [0.500 [0.375
S 1.375 Oversize 1-14 1.625 [11/4-12| 1.625 1-14 1.625 [13/8-12| 1.625 No Threads [0.625(0.375
6.00 & 1.375 Standard 1-14 1.625 [11/4-12] 1.625 1-14 1.625 [13/8-12] 1.625 No Threads [0.625(0.375
2~ | 890 1750 Oversize |11/4-12| 2.000 |11/212 | 2.000 {11/4-12| 2.000 | 13/4-12| 2.000 | No Threads |0.750 [0.500
Q™
- v
. oh
o<

Accessories
Page 208

Switches
Page 223

Technical Data
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‘MS’ SERIES BASE DIMENSIONS FLIP-OUT (PAGE 122)
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S SERIES ‘MS’ DIMENSIONS: MULTI-STAGE

wy

[~

(|

g

<

= About Rod End Styles PISTON ROD END STYLES

9 Style 1 Male Rod End is STANDARD

S Other NFPA Styles can be specified STYLE1 &2  STYLE3 STYLE 4 STYLE 5

~ (see charf). KK1 & KK2 KK3 KK4 KK5

~ Need a rod end not listed? KK1 MM ROD DIA. KK3 (STYLE 3) MM ROD DIA. MM ROD DIA.

D ) ) (STYLE 1) r~ MM e A
NO PROBLEM! Each Piston Rod is Ko ROD Kia K5

o made-to-order and does not delay K(STYLE 2) DiA_ (STYLE 4) — (STYLE 5)

a shipment. Coarse (UNC) threads, | ¥ % 1.l

I-T‘. Metric threads or just plain rod ends | : 1] -

N are common. Thread lengths are also | leeeeeeee. S | -

) made-to-order (Specify: “A”=Length). L ||

< — A —.l c —{ C |j— l— A ——I C |e— —-I c

b NEED SOMETHING NOT LISTED? L. LL. L L
Just send us a sketch. v |-— —{ v |-— — v |<— v |-—
In most cases, quotes are turned <—A—-|
around in one day!

STANDARD OPTIONAL

Style 1 - Male Style 2 - Male | Style 3 - Female | Style 4 - Male |Style 5 - Blank

MM ROD
BORE | DIAMETER KK1 A KK2 A KK3 A KK4 A KK5 c | v

| 50 2.00) 0-625 Standard | 7/16-20 | 0.750 | 1/2-20 | 0.750 | 7/16-20 | 0.750 | 5/8-18 | 0.750 | No Threads [0.375 |0.250
250 | 1,000 Oversize | 3/4-16 | 1.125 | 7/8-14 | 1125 | 3/4-16 | 1125 | 1-14 | 1.125 | NoThreads |0.5000.500

205 400/ 1:000Standard | 3/4-16 | 1.125 | 7/8-14 | 1125 | 3/4-16 | 1125 | 1-14 | 1125 | NoThreads [0.500 [0.375
5.00

1.375 Oversize 1-14 1.625 [11/4-12] 1.625 1-14 1.625 [13/8-12| 1.625 | No Threads |0.625|0.375

6.00 & | 1.375 Standard 1-14 1.625 |11/4-12|1.625 | 1-14 | 1.625|13/8-12| 1.625 | No Threads |0.625|0.375
8.00 1.750 Oversize |1 1/4-12| 2.000 |1 1/2-12 | 2.000 |1 1/4-12| 2.000 |1 3/4-12| 2.000 | No Threads |[0.750(0.500

‘MS’ SERIES BASE DIMENSIONS FLIP-OUT (PAGE 122)



SERIES ‘MS’ CYLINDERS: EXTEND OR RETRACT

)
= Oversize Rod Diameter Basic Dimension ‘MXO’ (NO MOUNT)
8 B DIA.
E MM ROD DIA.
II @ L / D KK THDS. E = i
w
- ﬁ%%\ P lE STAGE || STAGE
& — e
o & & L = : =
é.g A—c J‘; L 4’J
: 5 ZE + 2 X STROKE
$E
= B DIA.
MM ROD DIA. |
@ D KK THDS. E = = 7 j

STAGE || STAGE || STAGE
1 2

'/
@ )
LR —F
VJT: L 2G +3X s'|'FtOK|54'J

Mounts
D
%
fan
%)

-}
=]
(4
2
on
£
wn
1
wn
p3

S BDIA.
i MM ROD DIA.
g A bt / 7 KK THDS. = = =

) )
p (@)
&g /%ﬁ\ """""" STAGE || STAGE || STAGE || STAGE

1 2 3 4

i &
= 7 72

%) \*2) o = =

—A—s{C e
kL
F
ZH + 4 X STROKE |

2] —
c N~
Lo B DIA.
=4 g;“ MM ROD DIA.
C= KK THDS. ™ = = =

R
\%)

_

fany
\)

STAGE || STAGE || STAGE || STAGE || STAGE
4 5

i

a €> €> E IT T T T j
= % «—A—>C v
S & F
g g;o 7l + 5 X STROKE |
]
é = MULTI-STAGE OVERSIZE ROD DIAMETER ADD STROKE PER STAGE
BORE A B C F A% KK MM ZE 7G ZH yA|
1.50 1.125 1.500 0.500 0.375 0.500 3/4-16 1.000 5.625 6.625 7.625 8.625
» 2.00 1.125 1.500 0.500 0.375 0.500 3/4-16 1.000 5.688 6.688 7.688 8.688
o8
=
= ;o 2.50 1.125 1.500 0.500 0.375 0.500 3/4-16 1.000 5.688 6.688 7.688 8.688
s s
2 3.25 1.625 2.000 0.625 0.625 0.375 1-14 1.375 6.875 8.125 9.375 10.625
4.00 1.625 2.000 0.625 0.625* 0.375 1-14 1.375 6.875 8.125 9.375 10.625
% 5.00 1.625 2.000 0.625 0.625* 0.375 1-14 1.375 6.938 8.188 9.438 10.688
Lo
= 6.00 2.000 2.375 0.750 0.625* 0.500 11/4-12 1.750 8.063 9.563 11.063 —
O v
‘= &0
é s 8.00 2.000 2.375 0.750 0.625* 0.500 11/4-12 1.750 8.188 9.688 11.188 =
o
}E_) *Round retainer 4.00” through 8.00” bore (square retainer shown).

For dimensions not shown, see pages 120 & 121.
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‘MS’ SERIES CYLINDERS: PIVOT MOUNTS

MATERIAL: CAST IRON E
CD pia: / (BLAGK OXIDE PLATED)\ .
- 4 * — - - CDDpiA. _— T
L wH ] W L o % -4)- b _4)- -45- whi -4)- g
) - B e
miln S e S
S— o
le Lafe-m - CB [+ =L m »CB« »>CB« ®
XC + STROKE ——* —HCWie +CWie— FL—» —SCWe->CW|+
(EACH STAGE) XD + STROKE
(EACH STAGE)
MP1 MP2 MP4 O
1.50” - 4.00” BORE 5 =
@ .
MULTI-STAGE ‘MP1’ & ‘MP2’ CLEVIS AND ‘MP4’ EYE MOUNT DIMENSIONS ADD STROKE PER STAGE z E?
ROD 2 STAGE 3 STAGE 4 STAGE 5 STAGE g Z
BORE DIAMETER CB CcD Ccw FL L M XC XD XC XD XC XD XC XD 2
0.625 Standard 5.750 | 6.125 | 6.750 | 7.125 | 7.750 | 8.125 | 8.750 [ 9.125
1.0 1.000 Oversize 0.750 1 0.500 1 0.500 | 1.125 | 0.750 | 0.625 6.125 | 6.500 [ 7.125 | 7.500 | 8.125 | 8.500 | 9.125 [ 9.500
0.625 Standard 5.750 | 6.125 | 6.750 | 7.125 | 7.750 | 8.125 | 8.750 [ 9.125
2.00 1.000 Oversize 0-750 1 0.500 1 0.500 ) 1.125 | 0.750 | 0.625 6.125 | 6.500 [ 7.125 | 7.500 | 8.125 | 8.500 | 9.125 [ 9.500 g
0.625 Standard 5.750 | 6.125 | 6.750 [ 7.125 | 7.750 | 8.125 | 8.750 | 9.125 .
2.50 1.000 Oversize 0-750 ] 0:500 1 0.500 | 1.125 | 0.750 | 0.625 6.125 | 6.500 | 7.125 | 7.500 | 8.125 | 8.500 | 9.125 [ 9.500 ?
1.000 Standard 7.500 | 8.125 | 8.750 [ 9.375 ] 10.000 | 10.625 | 11.250 | 11.875 e
325 1.375 Oversize 1.250 ] 0.750 1 0625 | 1.875 | 1.250 | 0.875 7.750 | 8.375 | 9.000 [ 9.625 ]10.250 | 10.875 | 11.500) 12.125 ;
1.000 Standard 7.500 | 8.125 | 8.750 | 9.375 [10.000]10.625 | 11.250 | 11.875
(=)
4.00 1.375 Oversize 1:250 | 07501 0.625 | 1.875 | 1.250 | 0.875 7.750 | 8.375 | 9.000 [ 9.625 ]10.250|10.875]11.500 ) 12.125 =
1.000 Standard 7.500 | 8.125 | 8.750 [ 9.375 ]10.000 | 10.625 | 11.250 ) 11.875
5-00 1.375 Oversize 1.250 | 0.750 1 0.625 | 1.875 | 1.250 | 0.875 7.750 | 8.375 | 9.000 [ 9.625 ]10.250 | 10.875[11.500 ) 12.125
1.375 Standard 8.875 | 9.625 110.375[11.125 | 11.875]12.625 [ N/A N/A Z
6-00 1.750 Oversize 1.500 | 1.000 1 0.750 ] 2.250 ] 1.500 ] 1.000 9.125 | 9.875 | 10.625 | 11.375 | 12.125]12.875 [ N/A N/A 2y ('In
1.375 Standard 8.875 N/A 110375 N/A [11.875] N/A N/A N/A =
8.00 1.500 | 1.000 | 0.750 | N/A | 1.500 [ 1.000 0 =
1.750 Oversize / 9.125 | N/A 110.625] N/A [11.875] N/A N/A N/A ® @
For dimensions not shown, see pages 120 & 121. Note: Extruded MP1 mounts are standard (1.50"-8.00” bores). g g
* Pin included, two (2) pressed in bearings. Cast Iron removable mounts are optional, and must be requested when ordering (1.50"-6.00" bores). T
~3
o

SERIES ‘MS’ DIMENSIONS: BASE MOUNTS
L
e

29
3(%:_'
= O
=2

(4) NT TAR, XT
[~ TN — TK DEEP ‘ SN + STROKE ——

(EACH STAGE)
MS4

80¢ 93¢
SQ!JOSSQI)Z)V

MULTI-STAGE ‘MS4’ BOTTOM TAPPED MOUNT DIMENSIONS
ROD SN + STROKE PER STAGE
BORE DIAMETER E/2 NT TK TN XT 2 STAGE 3 STAGE 4 STAGE 5 STAGE
0.625 Standard 1.938
1.50 1000 Oversize 1.000 1/4 -20 0.375 0.625 2313 2.625 3.625 4.625 5.625
0.625 Standard 1.938
2.00 1000 Oversize 1.250 5/16-18 0.500 0.875 2313 2.625 3.625 4.625 5.625 - %,
0.625 Standard 1.938 o0 =
2.50 7000 Oversize 1.500 3/4-16 0.625 1.250 2313 2.625 3.625 4.625 5.625 N 9
1.000 Standard 2.438 w ®
3.25 1375 Oversize 1.875 1/2-13 0.750 1.500 2 688 3.250 4.500 5.750 7.000
1.000 Standard 2.438
4.00 1375 Oversize 2.250 1/2-13 0.750 2.063 2 688 3.250 4.500 5.750 7.000
1.000 Standard 2.438 py
- o
5.00 1375 Oversize 2.750 5/8-11 1.000 2.688 > 688 3.250 4.500 5.750 7.000 . 9
1.375 Standard 2.813 & S,
6.00 1750 Oversize 3.250 3/4-10 1.125 3.250 3063 3.875 5.375 6.875 N/A ,:) S
1.375 Standard 2.813 e
8.00 1750 Oversize 4.250 3/4-10 1.125 4.500 3.063 3.875 5.375 6.875 N/A E
For dimensions not shown, see pages 120 & 121. s
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SERIES ‘MS’” DIMENSIONS: BASE MOUNTS

S
(«]
=)
1
o
(=)
8
; Il Il .
3 ) A } = }
T & \Y b
(7]
= MS1 O
N T (6) AB DIA.
AH HOLES*
/fa\\ I\
" < Y l . AT
v c e o e '
» 6 I T
&5 MATERIAL: STEEL s —{ A0l AL~] |« AL f
5 5 (BLACK OXIDE PLATED) SA + STROKE (EACH STAGE) ———— |
L E
=8
MULTI-STAGE ‘MS1’ ANGLE MOUNT DIMENSIONS
ROD **SA + STROKE PER STAGE
BORE DIAMETER AB AH AL AO AT FH s 2-STAGE | 3-STAGE | 4-STAGE | 5-STAGE
150 (2025 Standard 1 00t g | 1000 | 0375 | 0488 | 0375 | 1250 | 6375 7.375 8.375 9.375

1.000 Oversize

200 |—20625tandard | a0ty 4ag | 1000 | 0375 | 0488 | 0375 | 1750 | 6375 7.375 8.375 9.375
1.000 Oversize

2.50 0.625 Standgrd 0.438 1.625 1.000 0.375 0.188 0.375 2.250 6.375 7.375 8.375 9.375
1.000 Oversize

325 |—000standard 1 o0t 530 | 1250 | 0500 | 0425 | 0625 | 2750 | 8.000 9.250 | 10.500 | 11.750
1.375 Oversize

400 |—L000standard | oot 550 | 1250 | 0500 | 0125 | 0.625 | 3500 | 8.000 9.250 | 10.500 | 11.750
1.375 Oversize

Mounts

2
(-2
=
on
=
7
1
n
=

<

cpe 500 —000standard 1 (o0t oen | 1375 | 0625 | 0188 | 0625 | 4250 | 8.250 9.500 | 10.750 | 12.000
<5 1.375 Oversize

(= (=

S0 6.00 |—37oStandard 1o a5 o0 | 1375 | 0625 | 0488 | 0750 | 5250 | 9.250 | 10750 | 12.250 N/A
% o 1.750 Oversize

= g g.00 |—375standard | o0a o5 | 1813 | 0688 | 0250 |0.625%| 7125 | 9375 | 10875 | 12.375 N/A
e 1.750 Oversize

2] *Note: 1.50” bore has four (4) “AB” holes on “S” dimension.

= **SA dimensions increase 0.500” and one FH on double rod cylinders.

**%3.50” diameter round retainer on 8.00” bore.
For dimensions not shown, see pages 120 & 121.

D

Options
Page 171

MS2 )

T — j T —
SEHHLS : - =
o ‘ sw# l—su a\ 4 S7 I
g | XS —»l———SS + STROKE (EACH STAGE)——| |« SW
=)
2
i MULTI-STAGE ‘MS2’ SIDE LUG MOUNT DIMENSIONS
g ROD SS + STROKE PER STAGE
BORE | DIAMETER SB E/2 ST SU SW sz TS us XS |2-STAGE[3-STAGE|4-STAGE[5-STAGE
0.625 Standard 1.375
150 oozt et 0,438 | 1.000 | 0.500 | 1.125 | 0.375 | 0.625 | 2.750 | 3.500 222 3250 | 4.250 | 5.250 | 6.250
200 [-2625Standard | 410 g o5 | 0500 | 1125 | 0375 | 0.625 | 3.250 | 4.000 2221 3950 | 4.250 | 5.250 | 6.250
” . 1.000 Oversize 1.750
(<F]
< & 250 [-Q:625Standard | a0 g c00 | 0500 | 1125 | 0375 | 0.625 | 3.750 | 4500 2221 3950 | 4.250 | 5.250 | 6.250
2y 1.000 Oversize 1.750
2& | 325 11'.2(;(; %igf:i‘;: 0563 | 1.875 | 0.750 | 1.250 | 0.500 | 0.750 | 4.750 | 5.750 ;?Zg 3.875 | 5125 | 6.375 | 7.625
400 000 standard | oo | 50 | 0750 | 1.250 | 0.500 | 0.750 | 5.500 | 6.500 8221 3875 | 5425 | 6375 | 7.625
1.375 Oversize 2.125
1.000 Standard 2.063
<
£ 500 5375 ooorene | 0813 | 2750 | 1.000 | 1.063 | 0.683 | 0.563 | 6.875 | 8.250 =2+ 3.500 | 4750 | 6.000 | 7.250
Qs 1.375 Standard 2.313
3 2 6.00 2220 0,813 | 3.250 | 1.000 | 1.313 | 0.688 | 0.813 | 7.875 | 9.250 %= 4375 | 5.875 | 7.375 | N/A
)]
= oD 1.375 Standard 2.313
=
£ g 8.00 22T 0.813 | 4.250 | 1.000 | 1.313 | 0688 | 0.813 | 9.875 | 11.250 555 4.375 | 5875 | 7375 | NA
IE-J *SS dimensions increase 0.500” on double rod cylinders.

For dimensions not shown, see pages 120 & 121.
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SERIES ‘MS’ DIMENSIONS: FLANGE MOUNTS

<
9]
ac
[ FB HOLES (4) [MATERIAL: STEEL (BLACK OXIDE PLATED) MATERIAL: STEEL (BLACK OXIDE PLATED)X FB HOLES (4) g
i i i i R
© |+ MF2 VI
o ol 14 b e goi| 6
i Py J ‘ ‘ =~
\ | w le — —
o0F i = ZF + STROKE (EACH STAGE)ﬁ¢ ur -t
1.50” - 6.00” BORES 1.50” - 6.00” BORES o
=<Z
S »n
g ]
MULTI-STAGE ‘MF1” AND ‘MF2" FLANGE MOUNT DIMENSIONS 2, g?
ROD ZF-STROKE PER STAGE % 4
BORE DIAMETER E F FB FH R TF UF w 2-STAGE | 3-STAGE | 4-STAGE | 5-STAGE &
0.625 Standard 0.625 5.375 6.375 7.375 8.375
1.50 1,000 Oversize 2.000 0.375 0.313 0.375 1.438 2.750 3.375 1,000 5 750 6.750 7750 8.750
0.625 Standard 0.625 5.375 6.375 7.375 8.375 Z
2.00 1.000 Oversize 2.500 0.375 0.375 0.375 1.844 3375 4125 1.000 5.750 6.750 7.750 8.750 (72]
0.625 Standard 0.625 5.375 6.375 7.375 8.375 Zz.
2:50 1.000 Oversize 3.000 0-375 0-375 0-375 2.188 3875 4.625 1.000 5.750 6.750 7.750 8.750 8 (5,,
1.000 Standard 0.750 6.875 8.125 9.375 10.625 S
3.25 1.375 Oversize 3.750 0.625 0.438 0.625 2.760 4.688 >-500 1.000 7.125 8.375 9.625 10.875 @ ;
1.000 Standard 0.750 6.875 8.125 9.375 10.625 ©
4.00 1.3750versize 4500 0-625 0.438 0-625 3.320 5438 6-250 1.000 7.125 8.375 9.625 10.875 =
1.000 Standard 0.750 6.875 8.125 9.375 10.625
>-00 1.375 Oversize 2-500 0-625 0-563 0-625 4100 6.625 7.625 1.000 7125 8.375 9.625 10.875
1.375 Standard 0.875 8.125 9.625 11.125 N/A <
6.00 1750 Oversize 6.500 0.625 0.563 0.750 4.875 7.625 8.625 1125 8375 9875 11375 N/A s (In
For dimensions not shown, see pages 120 & 121. § =
@®
Qg
g =)
Az
@
Y

SERIES ‘MS’ DIMENSIONS: TIE ROD MOUNTS

29
B =
-5
NS

7]

=3
—— o)
i & 0
] 72
» o
& =.
(97
w
} FH

TIE ROD EXTENDED ‘MX1’, ‘MX2’ & ‘MX3” MOUNT DIMENSIONS TIE ROD EXTENDED ‘MX1’, ‘MX2’ & ‘MX3” MOUNT DIMENSIONS 5 Lgn
ROD ROD g8 E_
BORE DIAMETER AA BB DD FH R BORE DIAMETER AA BB DD FH R & g
0.625 Standard 1.000 Standard “ &

1.50 1.000 Oversize 2.020 | 1.000| 1/4-28 | 0.375 | 1.438 4.00 1375 Oversize 4.700 [1.375| 3/8-24 | 0.625 | 3.320

200 Q625 Standard 1, fon 400 54604 | 0.375 | 1.844 5.00 |—r900standard | ¢ 06 14 a13| 1/2-20 | 0.625 | 4.100
1.000 Oversize 1.375 Oversize -
0.625 Standard 1.375 Standard o

- 6.00 - 6.900 {1.813 | 1/2-20 | 0.750 | 4.875
2.50 1 000 Oversize 3.100 {1.125] 5/16-24 | 0.375 | 2.188 1750 Oversize / - %
1.000 Standard 1.375 Standard @® =

= 8.00 - 9.100 | 2.313| 5/8-18 [*0.625| 6.438
3.25 1375 Oversize 3.900 |1.375| 3/8-24 | 0.625 | 2.760 1750 Oversize / :; g
Full square bushing retainer on 1.50” - 6.00” bores. 3 o
*Round retainer on 8.00” bore. BB dimension from face of head. S
For dimensions not shown, see pages 120 & 121. s
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SERIES ‘MS’ EFFECTIVE PISTON AREA/FORCE CHART*

)
2
@) EFF. PISTON AREA (SQ. IN.) FORCE IN LBS. AT 60 PSI FORCE IN LBS. AT 100 PSI
=t EXTEND (MSE) RETRACT (MSR) EXTEND (MSE) RETRACT (MSR) EXTEND (MSE) RETRACT (MSR)
E BORE | STAGES |STD.ROD @| O’SIZEQ [STD.ROD @| O’SIZE@ [STD.ROD @| O’SIZE@ |STD.ROD @| O’ SIZEG [STD.ROD @| O’SIZE@ [STD.ROD @| O’ SIZE @
= 2 3.228 2.749 2.922 1.964 193 164 175 117 322 274 292 196
céla 150 3 4.687 3.731 4.383 2.946 281 223 262 176 468 373 438 294
4 6.150 4.713 5.844 3.928 369 282 350 235 615 471 584 392
5 7.607 5.695 N/A N/A 456 342 N/A N/A 761 570 N/A N/A
0 & 2 5.974 5.499 5.668 4.714 358 329 340 282 597 549 566 471
g g 2100 3 8.808 7.856 8.502 7.071 528 471 510 424 880 785 850 707
. 5 4 11.642 10.213 11.336 9.428 698 612 680 565 1164 1021 1133 942
‘é’ E 5 14.482 | 12.568 N/A N/A 869 754 N/A N/A 1448 1257 N/A N/A
e 2 9.490 9.033 9.188 8.248 569 541 551 494 949 903 918 824
3 14.080 13.157 13.782 12.372 844 789 826 742 1408 1315 1378 1237
= 230 4 18.680 17.281 18.376 16.496 1120 1036 1102 989 1868 1728 1837 1649
é’ 5 23.312 | 21.405 N/A N/A 1398 1284 N/A N/A 2330 2140 N/A N/A
%’D"g 2 15.807 15.107 15.022 13.622 948 906 901 817 1580 1510 1502 1362
.;:'; 3 5 3 23.317 21.918 22.532 20.433 1399 1315 1351 1225 2331 2191 2253 2043
' = ’ 4 30.828 28.729 30.043 27.244 1849 1723 1802 1634 3082 2872 3004 2724
g 5 38.340 | 35.540 N/A N/A 2300 2132 N/A N/A 3834 3554 N/A N/A
2 24.347 23.647 23.562 22.166 1460 1418 1413 1329 2434 2364 2356 2216
= AT 3 36.127 | 34.728 | 35.342 | 33.243 2167 2083 2120 1994 3612 3472 3534 3324
E’ - 4 47.908 45.809 47.123 44.324 2874 2748 2827 2659 4790 4580 4712 4432
= _g 5 59.690 | 56.890 N/A N/A 3581 3413 N/A N/A 5969 5689 N/A N/A
.'% g 2 38.485 37.785 37.700 36.3 2309 2267 2262 2178 3848 3778 3770 3630
n.- g 506 3 57.334 55.935 56.549 54.45 3440 3356 3392 3267 5733 5593 5654 5445
W = ’ 4 76.184 74.085 75.399 72.6 4571 4445 4523 4356 7618 7408 7539 7260
= 5 95.035 | 92.235 N/A N/A 5701 5534 N/A N/A 9503 9223 N/A N/A
2 55.065 54.143 53.582 51.736 3303 3248 3214 3104 5506 5414 5358 5136
6.00 3 81.854 [ 80.012 | 80.370 | 77.607 4911 4800 4822 4656 8185 8001 8037 7760
B - 4 108.644 | 105.881 | 107.16 | 103.476 6518 6352 6429 6208 10864 10588 10716 10347
é E 2 99.047 98.125 97.564 95.72 5942 5887 5853 5743 9904 9812 9756 9572
8:«30 8.00 3 147.834 | 145.985 | 146.35 143.58 8870 8759 8781 8614 14783 14598 14635 14358
4 196.611 | 193.845 | 195.13 191.44 11796 11630 11707 11486 19661 19384 19513 19144

*Theoretical force - actual force will be reduced due to seal friction.

SERIES ‘MS’ CYLINDERS: NFPA MOUNTS

(72}
pa
=5
m"\l
)
QJCO
Uﬂ‘
UD.
<

1.50”-6.00"
Bores

1.50”-8.00"
Bores

MF1
e
< Q
)
2 o
2L
n
1.50"-6.00"
Bores
o]
o
<
[N
— L
s N
gy
g &
N -"
] 8.00" Bores ¥ 1.50”-8.00"
ﬁ (Consult factory) (Consult factory) Bores
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RS - Base
Dimensions

RS - Mount

Dimensions

Options .
Page 171 RS - Options

Accessories
Page 223 Page 208

Switches

Technical Data
Page 259

REPAIRABLE STAINLESS STEEL ‘RS’: CONSTRUCTION

OPTIONAL: MPR
MAGNETIC PISTON

OPTION U - EQUIPMENT ACCEPTANCE CERTIFICATE

UNITED STATES DEPARTMENT OF AGRICULTURE MARKETING AND
REGULATORY PROGRAMS AGRICULTURAL MARKING SERVICE

The issuance of this form is based on U.S. Department of Agriculture, Dairy and Grading Branch, Equipment Design Review
Section, evaluation of the equipment listed above for compliance with: 3-A Sanitary Standard

@ ROD GUIDE/HEAD — Corrosion resistant 303 stainless @ REAR CAP — Corrosion resistant 303 stainless steel is

steel is ideal for wash-down applications. Designed to ideal for wash-down applications. Designed specifically
reduce sharp edges and corners to provide a smooth to reduce sharp edges and corners and provide a smooth
transition to the cylinder body eliminating catch points transition to the cylinder body eliminating catch points
for contamination and to allow ease in cleaning. for contamination and to allow ease in cleaning.
Optional Tapped holes are provided to allow easy Optional tapped holes allow for easy mounting of NFPA
mounting of USDA approved secondary wiper retainer rear pivot or rear clevis mounting brackets.
or foot bracket as an option. PISTON ROD - Hard Chrome Plated 303

@ ROD BUSHING - Material is Acetal for extended life. stainless steel for maximum corrosion resistance.

® ROD WIPER — A PTFE rod wiper is standard (high @® PISTON - Precision machined from aluminum (optional
temperature or urethane material is optional) and offers stainless steel for internal corrosion resistance when
resistance to a wide variety of wash-down chemicals. required).

@ ROD SEAL — Nitrile rod seal (high temperature material PISTON SEALS — Nitrile material is standard (high
is optional) is pressure activated and wear compensating temperature material is optional). Seals are pressure
for long life. activated and wear compensating.

(® BODY SEALS — Nitrile material is standard (high @ PISTON WEAR BAND - 90% Virgin PTFE and 10%
temperature material is optional) Polyphenylene Sulfide filled wear band; 65,000 PSI

® BODY - Thick walled 300 series stainless steel offers Compressive Modules; extremely low wear rate.

superior corrosion resistance and is designed to LUBRICANT - Food Crade (H1) Grease.
minimize gaps with the mating end caps where
contamination can build up.

OPERATING Standard: -20°F to 200°F (-25°C to 90°C)
e 3N EE s VS Option: 0°F to 400°F (-20°C to 200°C)

OPERATING 200 PSI Maximum

PRESSURE
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SERIES ‘RS’: HOW TO ORDER

~
2]
1
a5
RS - MP2 - 400 X 150 - U 2
-
1
‘| OPTIONS | 9
SERIES NFPA MOUNTS BORE STROKE ADDS LENGTH TO CYLINDER - SEE “OPTION LENGTH ADDER” CHART BELOW. g'
REPAIRABLE MX0 | TAPPED BOTH ENDS 1.50 0" to 24" EXTENDED PISTON ROD THREAD (Example: =
STAINLESS MADE TO A=la=2)
MXF | TAPPED FRONT 2.00
RS | STEEL VIXR | TAPPED REAR 550 ORDER x| B URETHANE BUMPER BOTH ENDS
- NOTE: Longer strokes are x| Bc | URETHANE BUMPER CAP ONLY
MP2_| CLEVIS REAR 3.25 available, Contact TRD for x| BH | URETHANE BUMPER HEAD ONLY w)
MP4 | PIVOT REAR 4.00 Application Review Bp | BUMPER PISTON SEALS (1.50-8.00" Bore) = 7
5.00 EXTENDED PISTON ROD (SPECIFY) (EXAMPLE; @ 1
C=|c=9 7w
6.00 2
8.00 FC | FIXED CUSHIONS g P4
kK2 | INTERMEDIATE MALE ROD THREAD (7]
Kk3 | FEMALE ROD THREAD
KKa | FULL DIAMETER MALE ROD THREAD
OPTION NOTES: ks | BLANK ROD END (NO THREADS, “A” = 0”)
. i i i i MAGNALUBE G GREASE
Option (B)}Bumpers c'annot be comblhed with Option OPTION LENGTH ADDER L001 T s o =
(FC) Cushions or Option (P) Prox. Switches (ADD TO CATALOG BASIC OVERALL LENGTH DIMENSIONS) LF =
OPTION MPR | MAGNETIC PISTON FOR REED SWITCHES 3 \
* If Option (P) (Proximity switch both ends) and Option (VS) BORE B BC BH 0s | OVERSIZE ROD DIAMETER (5.00"-8.00” ONLY) e z
are ordered in combination, the standard proximity switch 1.50 0.250 0.125 0.125” P PROXIMITY SWITCH BOTH ENDS (1.50"-4.00" Iz
thread seal material will be used 2.00 0.250” 0.125” 0.125” ONLY) =) g
2.50 0.250" 0.125" 0.125” pxX | SINKING PROXIMITY SWITCH a =1
* Option (MPR) Magnetic Piston and Option (VS) High 3.25 0.250” 0.125” 0.125” RwU | URETHANE ROD WIPER
Temperature Seals should be specified for chemical 4.00 0.250” 0.125” 0.125” RwV | FLUOROCARBON ROD WIPER
compatibility requirements only. The piston magnet is 5.00 0.500” 0.250” 0.250” Ssp | STAINLESS STEEL PISTON (WITH WEAR-BAND)
nitrile based, hence the temperature rating remains at 6.00 0.500" 0.250” 0.250" U | USDA APPROVED OPTIONS *
200°F. 8.00 0.500" 0.250" 0.250" vs | FLUOROCARBON SEALS
SPECIAL VARIATION (SPECIFY) ~
XX | EXAMPLE - NO PISTON WEAR BAND, ETC. v
* USDA APPROVED OPTION- Includes an external wiper as !
required by the USDA. The cylinder rod length will O
automatically increase by the amount required to ?'_
accommodate the seal retaining bracket. 5
-
‘RS” DIMENSIONS: )
SERIES ¢ FRONT & REAR MOUNT
EE NPT (2) —<—Y—o|<7 P + STROKE 41
E DIA |
MM ROD DIA. |
¥ o - o
KKTHDS— ~ \ | feeees &S
I 5 =
= Q
NS
—— »
I N
|

A—>|

DD TAPS x

TK DEEP LOCATED ON C— [ B+ STROKE——|
AA BOLT CIRCLE

MX0 - BOTH ENDS
MXF - FRONT MOUNT ONLY
MXR - REAR MOUNT ONLY

ZB + STROKE ——— |

80¢ 93ed
SB!JOSSE{)DV

‘MX0’, ‘MXR’” & ‘MXF” MOUNT DIMENSIONS

ROD EE
BORE DIAMETER A AA C DD EDIA. | NPT KK LB MM TK Y P ZB -
1.50 | 0.625 Standard | 0.750 | 1.450 | 0.560 8-32 1.750 | 0.375 | 7/16-20 | 5.210 | 0.625 | 0.330 | 1.990 | 3.160 | 5.770 UE g_
2.00_| 0.625 Standard | 0.750 | 1.850 | 0.560 | 10-24 | 2.250 | 0.375 | 7/16-20 | 5.450 | 0.625 | 0.375 | 1.940 | 3.150 | 6.010 N g_.
2.50 | 0.625 Standard | 0.750 | 2.150 | 0.560 | 1/4-20 | 2.750 | 0.375 | 7/16-20 | 5.950 | 0.625 | 0.500 | 1.930 | 3.390 | 6.510 & ®

3.25 | 1.000 Standard | 1.125 | 2.620 | 0.640 |5/16-18] 3.500 | 0.500 3/4-16 7.430 | 1.000 | 0.625 | 2.640 | 3.830 | 8.070

4.00 | 1.000 Standard | 1.125 | 3.250 | 0.640 | 3/8-16 | 4.250 | 0.500 | 3/4-16 | 7.430 | 1.000 | 0.750 | 2.520 | 3.930 | 8.070
=100 1.000 Standard | 1.125 | 4.250 | 0.500 | 3/8-16 | 5.250 | 0.500 | 3/4-16 | 5.750 | 1.000 | 0.625 | 1.000 [ 4.750 | 6.250 _
1.375 Oversized | 1.625 | 4.250 | 0.625 | 3/8-16 | 5.250 [ 0.500 1-14 5.750 | 1.375 | 0.625 | 1.125 | 4.750 | 6.375 )
6.00 1.375 Standard | 1.625 | 5.000 | 0.625 | 1/2-13 [ 6.250 | 0.500 1-14 5.750 | 1.375 | 0.875 | 1.125 | 4.750 | 6.375 > ;:}
1.750 Oversized | 2.000 | 5.000 | 0.750 | 1/2-13 | 6.250 | 0.500 | 1-1/4-12 | 5.750 | 1.750 | 0.875 | 1.250 | 4.750 | 6.500 R
8.00 1.375 Standard | 1.625 | 6.500 | 0.625 | 5/8-11 [ 8.375 | 0.500 1-14 5.875 | 1.375 | 1.000 | 1.125 | 4.875 | 6.500 5 %
1.750 Oversized | 2.000 | 6.500 | 0.750 | 5/8-11 | 8.375 | 0.500 | 1-1/4-12 | 5.875 | 1.750 | 1.000 | 1.250 | 4.875 | 6.625 S
]
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SERIES ‘RS’ DIMENSIONS: CLEVIS MOUNT

E S
o
<
L]
o CD DIA. PIN INCLUDED
S
S ) L
S 7
: | T,
B MP2 N
&2
_._ ______________________ 4.- - _69 T
: ]
@ -
»n O
= g |+L+<M
1D |<—FL—>
s E |« XD + STROKE >
a
‘MP2’ CLEVIS MOUNT DIMENSIONS
ROD
— D BORE DIAMETER CB CD CW FL L M N XD
E s 1.50 0.625 Standard 0.750 0.500 0.490 1.125 0.750 0.350 0.700 6.900
§ 2 2.00 0.625 Standard 0.750 0.500 0.500 1.125 0.750 0.400 0.800 7.140
' g 2.50 0.625 Standard 0.750 0.500 0.500 1.125 0.750 0.400 0.800 7.640
@ 5 3.25 1.000 Standard 1.250 0.750 0.625 1.875 1.250 0.600 1.000 9.940
4.00 1.000 Standard 1.250 0.750 0.625 1.875 1.250 0.750 1.400 9.940
£.00 1.000 Standard 1.250 0.750 0.625 1.875 1.250 0.875 1.750 8.125
' 1.375 Oversized 1.250 0.750 0.625 1.875 1.250 0.875 1.750 8.250
o 6.00 1.375 Standard 1.500 1.000 0.750 2.250 1.500 1.000 2.000 8.625
S ) 1.750 Oversized 1.500 1.000 0.750 2.250 1.500 1.000 2.000 8.750
-3 8.00 1.375 Standard 1.500 1.000 0.750 2.250 1.500 1.000 3.500 8.750
o) ’ 1.750 Oversized 1.500 1.000 0.750 2.250 1.500 1.000 3.500 8.875
)
&2
/ / °
SERIES ‘RS’ DIMENSIONS: PIVOT MOUNT
@\ el
st CD DIA. PIN INCLUDED
- v
o o0
o < i : |l, ]
MP4 bt
_._ ...................... i _E_j_NL
- ]
2D = -
1Sy
2 S |<-L->¢M
¢ P it
S =~ «———————————— XD + STROKE cB
<
‘MP4’ PIVOT MOUNT DIMENSIONS
ROD
BORE DIAMETER CB CD FL L M N XD
] = 1.50 0.625 Standard 0.750 0.500 1.125 0.750 0.350 0.700 6.900
§ ‘:J 2.00 0.625 Standard 0.750 0.500 1.125 0.750 0.400 0.800 7.140
§ {_%n 2.50 0.625 Standard 0.750 0.500 1.125 0.750 0.400 0.800 7.640
& 3.25 1.000 Standard 1.250 0.750 1.875 1.250 0.600 1.000 9.940
4.00 1.000 Standard 1.250 0.750 1.875 1.250 0.750 1.400 9.940
5.00 1.000 Standard 1.250 0.750 1.875 1.250 0.875 1.750 8.125
% ’ 1.375 Oversized 1.250 0.750 1.875 1.250 0.875 1.750 8.250
) a 6.00 1.375 Standard 1.500 1.000 2.250 1.500 1.000 2.000 8.625
—8 '; ) 1.750 Oversized 1.500 1.000 2.250 1.500 1.000 2.000 8.750
E En 8.00 1.375 Standard 1.500 1.000 2.250 1.500 1.000 3.500 8.750
8 ’ 1.750 Oversized 1.500 1.000 2.250 1.500 1.000 3.500 8.875
-
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SERIES ‘RS’ DIMENSIONS: USDA APPROVED OPTION “U”

=
w
2 EE NPT YX P + STROKE ——] I
E DIA MM ROD DIA ! )
N\ KK THREADS ' ! z
= =P - g
________________ ] o
-
| =
L & s == <]
DD TAPS )
TK DEEP LOCATED ON A —| &—
AA BOLT CIRCLE . T
XK .
XR 357
cx LB + STROKE — L.
1721
ZBX + STROKE = %
=
w

1.50” - 4.00” Bores

<—YX—'|<7P +STROKEﬁ
T I Hi
‘Jr*

L
MM ROD DIA. n [ g 7=
1
KKTHREADS—;\ EEP — © Z
[7,}
e, 58
et 5 S
— 1 o ~
—
i e &
A
XK =
DD TAPS XR— :
TK DEEP LOCATED ON  [+—CX *%| LB + STROKE ————— | o)
AA BOLT CIRCLE 7BX + STROKE =1
5.00”, 6.00” & 8.00” Bores g
EXTERNAL WIPER ‘OPTION U’ DIMENSIONS
ROD EE
BORE DIAMETER A AA CX DD E DIA.| NPT KK LB MM TK YX P XR XK ZBX X
1.50 | 0.625 Standard | 0.750 | 1.450|2.060| 8-32 |1.750]0.375]|7/16-20]5.210]0.625]0.3303.490|3.160| 1.500 | 0.100 | 7.270 | 0.375 ;?O
2.00 | 0.625 Standard | 0.750 | 1.850 | 2.060| 10-24 |2.250|0.375| 7/16-20| 5.450] 0.625 | 0.375 | 3.440 | 3.150 | 1.500 | 0.120 | 7.510 | 0.500 q,%-g.
2.50 | 0.625 Standard | 0.750 | 2.150 | 2.060 | 1/4-20 | 2.750|0.375| 7/16-20 | 5.950 | 0.625 | 0.500 | 3.430 | 3.390 | 1.500 | 0.170 | 8.010 | 0.260 :g
)

3.25 | 1.000 Standard | 1.125 | 2.620| 2.140 | 5/16-18] 3.500 | 0.500 | 3/4-16 | 7.430] 1.000 | 0.625 | 4.140| 3.830| 1.500 | 0.240 | 9.570 | 0.250

4.00 | 1.000 Standard | 1.125] 3.250| 2.140 | 3/8-16 | 4.250 | 0.500 | 3/4-16 | 7.430| 1.000 | 0.750 | 4.020 | 3.930 | 1.500 ] 0.270 | 9.570 | 0.250

1.000 Standard | 1.125|4.250| 1.750 | 3/8-16 | 5.250 | 0.500 | 3/4-16 | 5.750| 1.000 | 0.625 | 2.250 | 4.750 | 1.250 ] 0.270 | 7.500 | N/A
1.375 Oversized| 1.625 | 4.250| 1.875| 3/8-16 | 5.250 [ 0.500| 1-14 |5.750]1.3750.625]2.375]4.750 [ 1.250 | 0.270 | 7.625 | N/A

5.00

1.375 Standard | 1.625 | 5.000 | 1.875] 1/2-13 | 6.250 [ 0.500| 1-14 |5.750]1.375|0.875]2.375]4.750 | 1.250| 0.360 | 7.625 | N/A
1.750 Oversized| 2.000 | 5.000 | 2.000 | 1/2-13 | 6.250 [ 0.500 | 1 1/4-12] 5.750| 1.750 | 0.875| 2.500 | 4.750 [ 1.250 | 0.360 | 7.750 | N/A

6.00

1.375 Standard | 1.625 | 6.500 | 1.875| 5/8-11 | 8.375[0.500| 1-14 |5.875|1.375 | 1.000 | 2.375| 4.875 | 1.250 | 0.440 | 7.750 | N/A
1.750 Oversized| 2.000 | 6.500 | 2.000 | 5/8-11 | 8.375 [ 0.500 |1 1/4-12] 5.875 | 1.750 | 1.000 | 2.500 | 4.875 | 1.250 | 0.440 | 7.875 | N/A

8.00

NOTE: The USDA-approved ‘Option U’ includes an external wiper as required by the USDA. Cylinder rod length is increased as shown.

80¢ 3Seq
SB!.IOSSGZ)Z)V

EXAMPLES OF ‘U OPTION” MOUNTING BRACKET

€ze 9%ed
SIUOHUMS

65 98ed
ejeq [ed1uyday
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SERIES ‘RS’: OPTIONS

RS - How to Order

About Rod End Styles

Style 1 Male Rod End is STANDARD

Other NFPA Styles can be specified (see chart) STYLE1 & 2 STYLE 3 STYLE 4 STYLE 5

’ KK1 & KK2 KK3 KK4 KK5
Need a rod end not listed? KKi1 MM ROD DIA. KK3 (STYLE 3) MM ROD DIA. MM ROD DIA.
NO PROBLEM! Each Piston Rod is made-to-order ETED ™ hob [ ™ KK ™
and does not delay shipment. Coarse (UNC) threads, Kg%LE " K DIA. g?\(LE Y ws)
Metric threads or just plain rod ends are common. | A A ———  \pE——., e
Thread lengths are also made-to-order (Specify: | [~ T 1] i I
“A"=Length). 1l L = ] |
NEED SOMETHING NOT LISTED? ‘_A__L_C_, —c— ,_A_.|,_C_, e
Just send us a sketch. e a_5M L L

RS - Base
Dimensions

In most cases, quotes are turned around in one day!

RS - Mount
Dimensions

RS - Options

Options
Page 171

Switches Accessories

Technical Data

Page 208

Page 223

Page 259

STANDARD OPTIONAL
MM ROD Style 1 - Male Style 2 - Male | Style 3 - Female | Style 4 - Male |Style 5 - Blank
BORE DIAMETER KK1 A KK2 A KK3 A KK4 A KK5 C
1'5(2)’520'00’ 0.625 Standard | 7/16-20 | 0.750 | 1/2-20 | 0.750 | 7/16-20 | 0.750 | 5/8-18 | 0.750 | No Threads | 0.560
3.25 & 4.00 | 1.000 Standard | 3/4-16 | 1.125 | 7/8-14 | 1.125 | 3/4-16 | 1125 | 1-14 | 1.125 | No Threads | 0.640
500 1.000 Standard 3/4-16 1.125 7/8-14 | 1.125 | 3/4-16 | 1.125 1-14 1.125 No Threads 0.500
' 1.375 Oversize 1-14 1625 |11/4-12] 1625 | 114 | 1.625 |13/8-12] 1.625 | No Threads | 0.625
£.00 & 8.00 |1-375 Standard 1-14 1625 |11/4-12| 1.625 | 114 | 1.625 |13/8-12] 1.625 | No Threads | 0.625
: ' 1.750 Oversize |1 1/4-12| 2.000 [11/2-12] 2.000 |1 1/4-12] 2.000 |1 3/4-12| 2.000 | No Threads | 0.750
FOOT BRACKET ACCESSORY (INCHES)
DD TAPS x
TK DEEP LOCATED ON SL + STROKE
AABOLT CIRCLE |
(BOTH ENDS) 14{
- ]
=B
B I R
e
DD BOLTS | [« LB + STROKE ——M8M8M8M8@™ ™M
AA BOLT CIRCLE
(2) AB THRU HOLES (BOTH ENDS) I SA + STROKE
(BOTH ENDS)
AW
ROD FOOT
BORE DIAMETER __|BRACKETKIT| A AB AW, B AT DD AA LB TK SA SL
1.50 | 0.625 Standard | RS-FB150 | 1.030 | 0.188 | 1.520 | 1.250 | 0.250 | 8-32 | 1.450 | 5.210 | 0.330 | 6.620 | 6.460
2.00 | 0.625Standard | RS-FB200 | 1.310 | 0.219 | 1.870 | 1.620 | 0.250 | 1024 | 1.850 | 5.450 | 0.375 | 7.580 | 7.070
2.50 | 0.625Standard | RS-FB250 | 1.550 | 0.281 | 2.300 | 1.640 | 0.250 | 1/4-20 | 2.150 | 5.950 | 0.500 | 7.900 | 7.480
3.25 | 1.000 Standard | RS-FB325 | 1.860 | 0.344 | 2.860 | 2.000 | 0.250 |5/16-18] 2.620 | 7.430 | 0.625 | 9.740 | 9.230
4.00 | 1.000 Standard | RS-FB400 | 2.300 | 0.406 | 3.500 | 2.375 | 0.250 | 3/8-16 | 3.250 | 7.430 | 0.750 | 10.050 | 9.390
5.00 |-Q00standard 1 oo ppsng | 3000 | 0.688 | 4500 | 2.875 | 0.188 | 3/8-16 | 4.250 | 5.750 | 0.625 | 8.500 2625
1.375 Oversized 7 750
6.00 |3zostandard 1o cpion | 4000 | 0813 | 5.500 | 3.375 | 0188 | 1/2-13 | 5.000 | 5.750 | 0.875 | 8.500 L2350
1.750 Oversized 7.875
8.00 |3zostandard 1 oo rpgnn | 5000 | 0813 | 7.000 | 4440 | 0.250 | 5/8-11 | 6500 | 5.875 | 1.000 | 9.500 8312
1.750 Oversized 8.438

Note: Foot bracket mounting kits include two brackets and eight stainless steel screws.

Can only be applied to MX0 mounting styles
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SERIES ‘RS’ OPTIONS: SWITCHES

PROXIMITY SWITCH OPTION DIMENSIONS (OPTIONS P & PXX)

90

2X .51 —>‘

‘

BORE SIZE | DIMENSION R
1.50 3.04"
2.00 3.04"
2.50 3.04"
3.25 3.19”
4.00 3.19”
5.00 N/A
6.00 N/A
8.00 N/A
= 2.56 >
2X .16 —>| |<—
A
—— ) S 1111
I W I W I iy

5/16-24 UNF ‘/

\~M8X1

THREADED/SNAP-ON
CONNECTOR

Specifications

Output:

Load Current:

Leakage Current:

Voltage Drop:

Short Circuit and Overload Protection:

Reverse Polarity Protection:
Supply Voltage:
LED:

Current Consumption:
Repeatability:
Hysteresis:

Response Time:
Electromagnetic Compatibility Compliance:
Protection Class:

Ambient Temperature:

Housing Material:
Sensing Face:
Approvals:

Option P: PNP Sourcing output, normally open
Option PXX: NPN Sinking output, normally open
T00mA max.

TOuA max.

2VDC

yes

yes

10-30 VDC

yes

15mA

0.010° (.25mm)

5%

330uS

NEMA 1CS5-1996

IP67

-14°F to 158°F (-25°C to 70°C)
Stainless Steel

Crastin

UL-General Purpose
CSA-Ceneral Purpose
FM-Nonincendive

134
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SWITCH OPTIONS: SWITCH ORDERING INSTRUCTIONS

3

=]

< TO ORDER, SPECIFY: Switch Model, Lead Type and Bracket Size

2

: R10 X

» T I

&

0 2 Switch Model Switch Lead Options Switch Mounting Bands

S
Q‘E'g R10 = AC/DC Reed (leave blank) = 24” Plain Cable USB25 | Use with bores: 1.50”, 2.00”, 2.50"
- & RAC = High Power AC Reed X = 120” Plain Cable :
&2 = RHT = Extended Q = 8mm Quick Connect USB50 | Use with bores: 3.25”, 4.00”, 5.00”
Temperature Reed (not available on RAC . ” ”
USB U th b : 6.00”, 8.00
MSS = Solid State or RHT) 80] Use with bores
R10P = AC/DC Reed with

- Circuit Protection Refer to catalog pages 223-230 in Full Line

5 g Pneumatic catalog for complete specifications.

S %
s s z z z

2 Switch Accessories: Quick Connect Cord Sets
) o=
€0 MODEL DESCRIPTION

C4-T 8mm Straight Quick Connect Cord x 2 Meter (78")

C4x-T 8mm Straight Quick Connect Cord x 5 Meter (196”)

About Our Switches

Our switches are different! The most common complaint in the market is

the unreliability of magnetically operated switches. Most cylinder piston magnets have about 10-30% more power
than required to operate the switch. This results in erratic operation, a nuisance for maintenance and lowering
overall plant productivity.

TRD designed our magnet to have 50-100% more power than required to operate our switch! The combination
of TRD R10, R10P, RAC, RHT and MSS Switches and our cylinders, raises the reliability of switch operation
comparable to that of many mechanically operated limit switches.

(7]

c
2
e

o
o

[

)
[

Options
Page 171

Application Recommendations and Precautions

* Noise Suppression: Motors and valve solenoids will produce high pulses throughout an electrical
system. Therefore, primary and control circuit wiring should not be mixed in the same conduit.
Separate power supplies for both logic level signals (Microprocessor, P.C., CPU, Input Devices) and
Output Field Devices (Motors, Valve Solenoids) is recommended.

* Never connect R10, RT0P, RHT or MSS type switches without a load present. The switch will be destroyed.

* Some electrical loads may be capacitive. Capacitive loading may occur due to distributed capacity in
cable runs over 25 feet. Use switch model RAC whenever capacitive loading may occur.

* To obtain optimum performance and long life, switches should not be subjected to strong magnetic
fields, extreme temperatures (outside of specifications), excessive ferrous filings or chip buildup.

* Improper wiring may damage or destroy the switch. Therefore, the wiring diagrams along with the
listed power ratings, should be carefully observed before connecting power to the switch.

Accessories
Page 208

Switches
Page 223

Following these tips can save time and provide trouble-free installations!

Other Switches Available:

* 12mm Quick Connect * Pulse Extension Switch (For Sensing Mid-Stroke Positions)
* Special Length Cable * Change Over Switch (SPDT)
* Weld Immune Switch (Consult factory for details)

‘M’ Option for ALL switch models when ordering actuators.

Technical Data
Page 259
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SERIES ‘RS’: ACCESSORIES

=
w
3
UNIVERSAL SWITCH BAND MOUNTING ILLUSTRATIONS 2
S
@)
a2
1 2 3 4 3
o
5@
o 1
2w
- 8
§ 3

WARNING:

BE CAREFUL NOT TO SLIP WHEN PULLING BAND TIGHT. USE THUMB AND FINGER AND DO NOT PULL TOO HARD,

THE BAND TIGHTENS WELL WITH THREAD TO SPARE. g 7
Sz
=, ©
o €
==

STAINLESS STEEL ALIGNMENT COUPLERS (INCHES)

~
(7]
1
o
=
=
=]
=
«

1£) 98ed
suondQ

ALIGNMENT COUPLERS (INCHES)
MAXIMUM PULL

PART NUMBER A B C D E F G H AT YIELD (LBS.) >
SS-AC250 1/4-28 1.125 1.750 0.375 0.500 0.500 0.375 0.688 1,000 g é
SS-AC312 5/16-24 1.125 1.750 0.375 0.500 0.500 0.375 0.688 1,800 § §
(9
SS-AC375 3/8-24 1.125 1.750 0.375 0.500 0.500 0.375 0.688 2,900 ’

SS-AC437 7/16-20 1.250 2.000 0.438 0.750 0.625 0.500 0.813 4,000
SS-AC500 1/2-20 1.250 2.000 0.438 0.750 0.625 0.500 0.813 5,500 = %,
SS-AC625 5/8-18 1.250 2.000 0.438 0.750 0.625 0.500 0.813 7,000 qg ;’;
SS-AC750 3/4-16 1.750 2.313 0.438 1.125 0.969 0.813 1.125 10,300 =3

SS-AC875 7/8-14 1.750 2.313 0.438 1.125 0.969 0.813 1.125 12,000
SS-AC1000 1-14 2.500 2.938 0.438 1.625 1.344 1.156 1.625 15,000 g

<

SS-AC1250 11/4-12 2.500 2.938 0.438 1.625 1.344 1.156 1.625 17,000 UE 5'
SS-AC1500 11/2-12 3.250 4.375 0.875 2.250 1.969 1.750 2.375 20,000 s §
=L
o
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SERIES ‘RS’: BASIC ACCESSORIES

£
%)
=)
1S
COJ Accessories (303 Stainless Steel)
; CLEVIS PIN (WITH COTTER PINS) CLEVIS PIN (INCLUDES COTTER PINS)
=)
T PART NO. CD LH LP " HARD CHROME 0.D.
o SS-CP500 0.500 2.250 1.938 ;
&z
SS-CP750 0.750 3.000 2.719
SS-CP1000 1.000 3.500 3.219 Y T
wn
% S SS-CP1375 1.375 5.000 4.250 " 0 +.0001-001
2]
cf’ 5 SS-CP1750 1.750 6.000 5.500 (Clevis Pins sold with (2) S.S. Cotter Pins)
(7]
ROD CLEVIS ROD CLEVIS
PART NO. CB CD CE CW ER KK L "CWTCBTC‘NW
SS-RC437 7/16-20 o L
- @ 0.750 | 0.500 | 1.500 | 0.500 | 0.500 o7so | L.l | L
c _ - 4
5 $S-RC500 1/2-20 e
s § SS-RC750 | 1.250 | 0.750 | 2.375 | 0.625 | 0.750 | 3/4-16 | 1.250 i
QE SS-RC1000 | 1.500 | 1.000 | 3.125 | 0.750 | 1.000 | 1-14 | 1.500
SS-RC1250 | 2.000 | 1.375 | 4.125 | 1.000 | 1.375 |1 1/4-12| 2.125 \
KK
SS-RC1500 2.500 1.750 4.500 1.250 1.750 [11/2-12] 2.250 (Clevis Pins sold separately from Rod Clevis)
g
,g ROD EYE ROD EYE
oc. PART NO. A CA CB CD ER KK e OD >t CD .
: SS-RE437 7/16-20 r j
“3 0.750 1.500 0.750 0.500 0.625 DV
& SS-RE500 1/2-20 TSN
SS-RE750 1.125 2.063 1.250 0.750 0.875 3/4-16 ) B
SS-RE1000 1.625 2.813 1.500 1.000 1.188 1-14 @ » i
. SS-RE1250 | 2.000 | 3.438 | 2000 | 1375 | 1.563 |171/4-12 | |
@ —
S ': SS-RE1500 2.250 4.000 2.500 1.750 2,000 | 11/2-12 (Clevis Pins sold separately from Rod Eyes)
B %
)™
CLEVIS BRACKETS AND EYE BRACKETS
PART NO. BA | CB | cD | cw DD E F FL L M
CLEVIS BRACKET EYE BRACKET
| SS-CB500 [1.625(0.7500.500 | 0.500 | 3/4-24 |2.5000.375 [1.125 |0.750 | 0.625 w coome ‘ g ooomiETER
. g $S-CB750 |2.563(1.250{0.750| 0.625 | 1/2-20 |3.500|0.625 | 1.875 |1.250 | 0.750 T¢ S T{?f R
(«F] o0
'gg 2| SS-CB1000 | 3.250 | 1.500 [ 1.000 | 0.750 | 5/8-18 |4.500 |0.750 | 2.250 | 1.500 | 1.000 & II L* -
@ o
£ & 7] Ss-CB1375 |3.813(2.000 | 1.375| 1.000 | 5/8-18 |5.000|0.875 [3.000 |2.125 | 1.375 S - | | -df
S = | ook -
< SS-EB500 | 1.625 |0.750]0.500 0.406 |2.500 |0.375|1.125|0.750{0.500 |7 " e e
- e e RN
0
2| SS-EB750 |2.563 [1.250(0.750 0.532 |3.5000.625 | 1.875|1.2500.750 (Clevis Pins sold separately from Clevis & Eye Brackets)
3 N/A
2 | SS-EB1000 | 3.250 | 1.500 | 1.000 0.656 | 4.5000.750 | 2.250 | 1.500 | 1.000
B on SS-EB1375 | 3.813|2.000 | 1.375 0.656 | 5.000|0.875 |3.000|2.125|1.375
< &
R
& WEIGHTS OF CYLINDERS
APPROXIMATE WEIGHT FOR STANDARD RODS (LBS.)
- CYLINDER ADD PER INCH CYLINDER ADD PER INCH
= BORE BASE WEIGHT OF STROKE BORE BASE WEIGHT OF STROKE
a o 1.50 2.82 0.27 4.00 30.20 0.70
S ; 2.00 5.25 0.33 5.00 24.10 0.84
% £ 2.50 8.92 0.39 6.00 36.45 1.12
A 3.25 20.63 0.61 8.00 69.80 1.80
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SERIES ‘RS’: OPTIONS

~
»
2=\ Extended Piston Rod Thread B BC el Bumpers T
Urethane impact dampening bumpers, used when cylinder speeds do g
“A=" refers to the length of piston e not allow for standard cushions. =
rod thread. BC=Cap Bumper BH=Head Bumper B=Head & Cap Bumper @)
Shorter than standard lengths can Note: Each bumper for 1.50”-4.00” Bore adds .125” to cylinder length =1
be furnished at no charge. Longer 4 Each bumper for 5.00”-8.00” Bore adds .250” to cylinder length g
than standard lengths can be Lo
furnished at a nominal price adder. (BH) "* 4“ (BC) 257
Special length threads do not delay A —-I
orders! e @ LJ J B 1~ =
ER%
- ®
== == =
=
s ®
7]
m Bumper Piston Seals TRD’s Bumper Piston Seal, when used with our advanced cushion design,
decelerates the cylinder at end of stroke; reducing noise and extending
cylinder life. wli
= B
Standard Material: Nitrile g '
Operating Temp: -20°F to 200°F (-25°C to 90°C) s Z
LS
Optional Material: Fluorocarbon ERS
Available in 1.50”-8.00" Bores For additional info, see w =~
Operating Temp: 0°F to 400°F (-18°C to 205°C) page 173.

1.50” Bore Shown Available on 1.50” to 8.00” Bore Operating Pressure: 200 PSI Air (17 BAR)

~
73
[LUIFA Magnalube-G Grease 2T 1ow Friction 9
. X Low Friction (LF) option incorporates the use of round-lip, g
Magnalube-G Grease is our standard lubricant used for extremely low friction carboxilated nitrile seals. Round-lip seals 2
all products except for PFLF and RS Series. “hydroplane” on opposed sealing surfaces, and have a lower

running and break-away friction.

BORE SIZES: 1.50” to 8.00” Bore
MATERIAL:  Carboxilated Nitrile
OPERATING TEMPERATURE: -20°F TO 200°F (-25°C TO 90°C)
OPERATING PRESSURE: 200 PSI AIR (17 BAR)

LLL 93ed
suondo

Magnalube-G is a non-soap elastomer/PTFE grease designed for
superior performance in a wide range of applications. Insoluble
in water, Magnalube-G is a nonmigratory grease that tends to R .

stay put in the cylinder if there is no other oil present. Magneth Piston
Note: if an FRL is used in the pneumatic system, the FRL must
be properly maintained to provide continued cylinder

Magnetic Pistons (MPR) are MAGNETIC PISTON
used in conjunction with

lubrication as any oil will negate the Magnalube-G. TRD R10, R10P, RHT, RAC >
See www.magnalube.com for more information. Reed and MSS Solid State - Q

Switches. - QE 2

Color: Green (See pages 223-230 in Full S §

Recommended temperature range: -20°F to 200°F (-25°C to 90°C) Line Catalog for switches) - )

OXT Oversize Rod Rod Wiper made of Urethane

-w

Abrasion resistant urethane provides aggressive wiping action oﬁ é_

4" "7 in most environments. External lip design prevents debris from o e
entering cylinder. & ®

Fluorocarbon Seals =

OVERSIZED PISTON ROD STANDARD PISTON ROD o
o B ) o Higher temperature performance: 0°F to 400°F (-20°C to 200°C) A=
Applications requiring long strokes may require oversize piston Higher Chemical resistance: Resists most wash down solutions. ® &
rod diameters to prevent sagging or buckling. To determine the -
recommended rod diameter, refer to Chart 3 on page 185 in Full Line Note: Teflon wiper is used on “VS” Fluorocarbon seal option ° g
Catalog (available on 5.00”-8.00” Bore in RS Series Only). unless RWV is requested also. 8
0
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SS - Single Rod
Mounts
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HEAVY DUTY ‘SS” STAINLESS STEEL: CONSTRUCTION

Ideal for:

Floating Rod Bushing

* Food Processing Applications
* Chemical, Medical or
Pharmaceutical

* Offshore or Marine Equipment
* Energy Production or Waste
Treatment

SELF ALIGNMENT FEATURE
Rod Bushing is designed to float .002” to
improve bearing surface alignment.

* Reduces cylinder drag and erratic operation
* Reduces cylinder wear

* Provides a minimum of 25% longer life than
fixed Rod Bushing designs

@ FLOATING ROD BUSHING - Precision machined from
303 stainless steel, extra-long PTFE composite wear band
for extended service.

® HEAD, CAP & RETAINER — 100% Precision machined
from highly corrosion resistant 303 stainless steel bar for
tough and corrosive environments.

® CYLINDER TUBE — Precision machined and honed from

304 stainless steel, providing smooth consistent operation.

@ PISTON ROD - Drawn, ground and polished high yield
303 stainless steel, hard chrome plated.

® PISTON & ROD SEALS - Heavy lip design Carboxilated
Nitrile construction. Seals are pressure activated and
wear compensating for long life.

® ROD WIPER — PTFE scraper design for maximum
compatibility with wash-down and chemical solutions
(FDA approved material).

@ PISTON - Precision machined from 6061-T651 alloy

aluminum for excellent bearing surface to extend life
(Optional: Stainless Steel with PTFE wear band).

OPERATING 250 PSI AIR (17 BAR)
400 PSI Hydraulic (27 BAR
PRESSURE ydraulic (27 )

("TH” Option)

OPERATING

TEMPERATURE

TIE RODS — Drawn and ground 303 high strength
stainless steel, rolled threads for maximum strength.

® ACORN NUTS - 304 Stainless steel, eliminates exposed
threads for food grade applications.

CUSHIONS — (Options H & C) Floating cushion seal
designed for maximum cushion performance, quick
return stroke break-away and extended life.

@ CUSHION ADJUSTMENT NEEDLE - 303 stainless steel
design has fine thread metering and is positively
captured to prevent needle ejection during adjustment.

@ LUBRICATION - Permanently lubricated with
Magnalube-G PTFE based grease on all internal
components. This lubricant is a non-migratory type high
performance grease, providing outstanding service for
life (no additional lubrication is required).

@ PISTON WEAR BAND - 90% Virgin PTFE and 10%
Polyphenylene Sulfide filled wear band; extremely low
wear rate.

-20°F to 200°F (-25°C to 90°C)
0°F to 400°F (-20°C to 200°C)

Carboxilated Nitrile:
Fluorocarbon:

Performance options:

* EDAL — FDA approved lubricant, rated for 0°F to 300°F
(-20°C to 150°C).

* DRB — Solid Delrin® Rod Bushing (FDA approved) for extra
long life under “high pressure” wash-down applications.
This bearing material requires ZERO lubrication due to self
lubricating properties.

* VS — Fluorocarbon seals provide a higher chemical resistance
to most wash-down solutions.

* 8SP — Solid Stainless Steel Piston provides maximum
corrosion resistance and FDA approval for food contact (PTFE
wear band standard).
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SERIES ‘SS’: HOW TO ORDER

w
»
1
S - MXO0 - 1.50 X 1.00-H1C5-BP -KK3 - MPR - OP = PORTSAT3 &7 T
f I -
——
SERIES T g
55 | 250 Psi AR STYLE BORE STROKE CUSHIONS | OETIONS | -
SINGLE ROD 1.50 0” TO 120" H = HEAD CUSHION ( ADDS LENGTH TO CYLINDER - SEE “OPTION LENGTH ADDER” CHART BELOW. )
NFPA MOUNTS (LEAVE BLANK) .00 CONSULT POSITION 2 STANDARD A/O| AIR/OIL PISTON =
MXO | NO MOUNT (1.50” - 8".00 BORE)| b = DOUBLE ROD|[™ 250 FEAI‘RCCT)'IQSI\E(H gg‘;ﬂrgNFsof‘ SOR4 X_| B** | .25 URETHANE BUMPER BOTH ENDS
vp1 | REAR PIVOT CLEVIS END 3.05 STROKES C AP cusmoN X_[BH**| .25” URETHANE BUMPER HEAD ONLY
(1.50" - .8.00" BORE) _ _ e POSITION 6 STANDARD X_|BC**| .25” URETHANE BUMPER CAP ONLY =
Mp4 | REAR PIVOT EYE (1.50" - 6.00 500 SPECIFY FOR BP_| BUMPER PISTON SEAL (1.50” - 5.00" BORE) | =-w»
BORE) . POSITIONS 5, 7 OR 8 “A”- | EXTENDED PISTON ROD THREAD (SPECIFY) 3 (,n
FRONT TRUNNION 6.00 . ®
MT1 A " c’- | EXTENDED PISTON ROD (SPECIFY) S5 o
(1.50" - 8.00" BORE) 8.00 DRB | DELRIN® ROD BUSHING £.o
REAR TRUNNION (1.50” - 8.00” ow
MT2 | Borg) About Our Part Number Svst FDAL| FDA APPROVED LUBRICANT S0
EXTENDED TIE.RODS (HEAD LULODUr Part Nuimber system KK2 | INTERMEDIATE MALE ROD THREAD &
MX1 | & CAP) * Simple, easy to understand KK3 | FEMALE ROD THREAD
= )g izsrgoiz %OT(I)E i%IEES) 5 + No excessive codes! KK3S| STUDDED PISTON ROD (WITH KK3)
MX2 | ™1 50" - 8.00" BORE) ©AR) - . . KK4 | FULL DIAVETER MALE ROD THREAD -
- : * Eliminates mistakes when ordering 1A
Vixa | EXTENDED TIE-RODS (HEAD) LF | LOW FRICTION, 250 PSI AIR
(1.50" - 8.00" BORE) Example: A 2.50” Bore by 10” Stroke, Front Flange Mount, X_|MPR| MAGNETIC PISTON FOR REED SWITCHES Zwn
MF1 gg?q’g FLANGE (1.50” - 6.00 Head & Cap Cushions MPH | MAGNETIC PISTON FOR HALL SWITCHES e 5
(0T
ME2 | REAR FLANGE (1.50" - 6.00” Part Number: SS-MF1-2.50 x 10-HC MS | METALLIC ROD SCRAPER (BRASS) El—
BORE) X | NR | NON-ROTATING %
MEs | FRONT MOUNTING HOLES OPTION LENGTH ADDER OP | OPTIONAL PORT LOCATION 5
(8.0.0” BORE) (ADD TO CATALOG BASIC OVERALL LENGTH DIMENSIONS) OS | OVERSIZED ROD DIAMETER (SPECIFY SIZE) =
ME4 | REAR MOUNTING HOLES OPTION SE_| SPRING EXTEND (CONSULT FACTORY)
.00” BORE) MPR
(8.00 or e SR_| SPRING RETURN (CONSULT FACTORY)
MS2 | SIDE LUG (1.50" - 8.00" BORE) BORE| B | BC | BH |MPH| NR | Example: ST=2 ssp | STAINLESS STEEL PISTON (WITH WEAR- w
Msa | BOTTOM TAPPED HOLES 1.50 [0.500{0.250{0.250{0.625[0.625 2 BAND) &
(1.50” - 8.00” BORE) 200 lncmhn heslomsl s 5 STOP TUBE - SPECIFY STOP TUBE LENGTH z 0
X (in inches)
5 igg g'zgg 8'228 8'228 g'ggg g'ggg 2 ST ['SPECIFY STROKE AS ES (effective stroke) c 9
22080} . . . 4 Example: SS MS4 2x24ES-ST=3 € £
4.00 [0.500{0.250]0.250]0.625]0.625 2 e = =
5.00 [0.500]0.250[0.250]0.875[0.875 2 400 PSI HYDRAULIC, NON-SHOCK @ o
5 [6.00 [0.500]0.250]0.250[0.750]0.750 2 VS | FLUOROCARBON SEALS =
8 8.00 [0.500[0.250]0.250]0.875]0.875 2 AS | ADJUSTABLE STROKE (RETRACT) g_
*Note: The desired stop tube length adds directly to the overall XX | SPECIAL VARIATION (SPECIFY)
STANDARD POIg ANg CUSHION cylinder length. Specify stop tube location. BSP, SAE PORTS (SPECIFY SIZE)
ADJUSTMENT POSITIONS Example: Stop tube on rear stage only. ** BUMPERS ADD .25” PER END TO CYLINDER LENGTH
* Ports - Positions 1 and 5
¢ Cushion Adjustment - Positions 2 and 6 3 ~0
* Specify Non-Standard Positions When Ordering NFPA MO UNTS % <
- 0O
MXOD MP1 232
>
=R
R o
Bores Bores @
(=
& =.
)
w

1.50”-8.00"
Bores Bores Bores Bores Bores

€ze 9%ed
SIUOHUMS

1.50”-6.00" 2
Bores Bores Bores

1.50"-8.00”

65 98ed
ejeq [ed1uyday
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SERIES ‘SS” DIMENSIONS: BASIC CYLINDER (NO MOUNT)

About Rod End Styles
Style 1 Male Rod End is STANDARD

Other NFPA Styles can be specified
(see chart).

S
%]
=]
b
@)
=]
=
3
=}
2
»
7

Need a rod end not listed?

NO PROBLEM! Each Piston Rod is made-
to-order and does not delay shipment.
Coarse (UNC) threads, Metric threads or
just plain rod ends are common. Thread

™
7
<
=
)
©)
c
~
-
™
m
©)
~
&
m
=
S
™

) c lengths are also made-to-order (Specify:
& =l | “A7=Length).
[72]
o~
O NEED SOMETHING NOT LISTED?
A § Just send us a sketch.
a In most cases, quotes are turned around in
one day!
- STANDARD OPTIONAL
=}
oz = MM ROD STYLE 1 - MALE STYLE 2 - MALE STYLE 3 - FEMALE STYLE 4 - MALE
%)0 g BORE DIAMETER KK1 A KK2 A KK3 A KK4 A C \%
.(% § 1.50, 2.00, 0.625 Standard | 7/16-20 0.750 1/2-20 0.750 7/16-20 0.750 5/8-18 0.750 0.375 0.250
ula 2.50 1.000 Oversize 3/4-16 1.125 7/8-14 1.125 3/4-16 1.125 1-14 1.125 0.500 0.500
o 3.25, 4.00,| 1.000 Standard | 3/4-16 | 1125 [ 7/8-14 [ 1125 | 3/4-16 | 1125 [ 114 | 1125 | 0500 [ 0.250
5.00 [ 1.375 Oversize | 1-14 1.625 | 11/4-12 | 1.625 1-14 1.625 | 13/8-12 | 1.625 | 0.625 | 0.375
'8 6.00 1.375 Standard 1-14 1.625 11/4-12 1.625 1-14 1.625 13/8-12 1.625 0.625 0.250
f " ' 1.750 Oversize | 1 1/4-12 2.000 11/2-12 2.000 11/4-12 2.000 13/4-12 2.000 0.750 0.375
35 § o 1.375 Standard 1-14 1.625 11/4-12 1.625 1-14 1.625 13/8-12 1.625 0.625 0.375
8 % ’ 1.750 Oversize | 1 1/4-12 2.000 11/2-12 2.000 | 11/4-12 2.000 13/4-12 2.000 0.750 0.500
! Y P + STROKE ———»]
% B EENPT B BUSHING DIA.
) (R [H
- D
v DIA.
BSU/SHING MXO
RETAINER
@ (8" BORE ONLY) , (NO MOUNT)
~ \ P
S= BT i)
S g, (&5 D
(@) & —C f— G — fe—J—
R >V -+ K |«
£sQ - F LB + STROKE ——————————>|
ZB + STROKE
BASIC DIMENSIONS ‘MXO’ STANDARD & OVERSIZED RODS
d ROD
S g BORE| DIAMETER A B C E EE F G J K KK LB | MM P R \Y Y ZB
% ) 0.625 Standard | 0.750 | 1.125 | 0.375 7/16-20 0.625 0.250 | 1.875 | 5.063
<] %D 1.50 2.00010.375) 0.375 | 1.500 | 1.000 | 0.438 3.625 2.37511.430
8 - 1.000 Oversize | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.500 | 2.250 | 5.438
< 0.625 Standard | 0.750 | 1.125 | 0.375 7/16-20 0.625 0.250 | 1.875 | 5.188
2.00 2.500§0.375) 0.375 | 1.500 | 1.000 | 0.563 3.625 2.375]1.840
1.000 Oversize | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.500 | 2.250 | 5.563
0.625 Standard | 0.750 | 1.125 | 0.375 7/16-20 0.625 0.250 | 1.875 | 5.313
2.50 3.00010.375] 0.375 | 1.500 | 1.000 | 0.563 3.750 2.50012.190
" 1.000 Oversize | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.500 | 2.250 | 5.688
i:o § 1.000 Standard | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.250 | 2.375 | 6.250
) 3.25 3.75010.500 0.625 | 1.750 | 1.250 { 0.625 4.250 2.75012.760
E gg 1.375 Oversize | 1.625 | 2.000 | 0.625 1-14 1.375 0.375 | 2.625 | 6.500
n & 1.000 Standard | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.250 | 2.375 | 6.250
4.00 4.50010.500] 0.625 | 1.750 | 1.250 1 0.625 4.250 2.75013.320
1.375 Oversize | 1.625 | 2.000 | 0.625 1-14 1.375 0.375 | 2.625 | 6.500
1.000 Standard | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.250 | 2.375 | 6.625
< 5.00 5.50010.500| 0.625 | 1.75011.2500.813 4.500 3.000 | 4.100
"a 1.375 Oversize | 1.625 | 2.000 | 0.625 1-14 1.375 0.375 | 2.625 | 6.875
E % 1.375 Standard | 1.625 | 2.000 | 0.625 1-14 1.375 0.250 | 2.750 | 7.375
< N 6.00 6.50010.750| 0.750 | 2.000|1.5000.813 5.000 3.250 | 4.880
O gdn 1.750 Oversize | 2.000 | 2.375 | 0.750 11/4-12 1.750 0.375 | 3.000 | 7.625
c
= CE 1.375 Standard | 1.625 | 2.000 | 0.625 1-14 1.375 0.375 | 2.750 | 7.750
8 8.00 8.50010.750| 0.625 | 2.000 | 1.500 | 1.000 5.125 3.37516.440
= 1.750 Oversize | 2.000 | 2.375 | 0.750 11/4-12 1.750 0.500 | 3.000 | 8.000

‘SS’ SERIES BASE DIMENSIONS FLIP-OUT (PAGE 141)
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SERIES ‘SS” DIMENSIONS: BASIC CYLINDER (NO MOUNT)

About Rod End Styles
Style 1 Male Rod End is STANDARD

Other NFPA Styles can be specified
(see chart).

Need a rod end not listed?

NO PROBLEM! Each Piston Rod is made-
to-order and does not delay shipment.
Coarse (UNC) threads, Metric threads or
just plain rod ends are common. Thread
lengths are also made-to-order (Specify:
“A”=Length).

NEED SOMETHING NOT LISTED?

Just send us a sketch.

In most cases, quotes are turned around in
one day!

STANDARD OPTIONAL
ST STYLE 1 - MALE STYLE 2 - MALE STYLE 3 - FEMALE STYLE 4 - MALE
BORE DIAMETER KK1 A KK2 A KK3 A KK4 A C \Y
1.50, 2.00,| 0-625 Standard | 7/16-20 | 0.750 1/2-20 | 0.750 | 7/16-20 | 0.750 | 5/8-18 | 0.750 | 0.375 0.250
2.50 1 1.000 Oversize | 3/4-16 | 1.125 7/8-14 1.125 | 3/4-16 1.125 1-14 1.125 | 0.500 0.500
3.25, 4.00,| 1000 Standard | 3/4-16 | 1.125 7/8-14 | 1125 | 3/4-16 | 1.125 1-14 1.125 | 0.500 | 0.250
5.00  |1.375 Oversize | 1-14 1.625 | 11/4-12 | 1.625 1-14 1.625 | 13/8-12| 1.625 | 0.625 0.375
600 1.375 Standard | 1-14 1.625 | 11/4-12 | 1.625 1-14 1.625 | 13/8-12| 1.625 | 0.625 0.250
’ 1.750 Oversize | 1 1/4-12 | 2.000 | 11/2-12 | 2.000 | 11/4-12 | 2.000 | 13/4-12| 2.000 | 0.750 | 0.375
6,00 1.375 Standard | 1-14 1.625 | 11/4-12 | 1.625 1-14 1.625 | 13/8-12| 1.625 | 0.625 0.375
' 1.750 Oversize | 11/4-12 | 2.000 | 11/2-12 | 2.000 | 1 1/4-12 | 2.000 | 13/4-12 | 2.000 | 0.750 | 0.500
(2) EE NPT Y P + STROKE —————
B BUSHING DIA. MM ROD DIA.
KK THDS. 14 L tj)
- G
s MXO
RETAINER
(8” BORE ONLY) (NO MOUNT)
i A —> j:)
—C HG;’{ ‘47,]4
| V (& -+ K
E:Q. —»> F LB + STROKE
ZB + STROKE
BASIC DIMENSIONS ‘MXO’ STANDARD & OVERSIZED RODS
ROD
BORE| DIAMETER | A B C E|EE| F |l G| ] K KK LB {[MM]| P R V Y 7B
0.625 Standard | 0.750 | 1.125 | 0.375 7/16-20 0.625 0.250 | 1.875 | 5.063
1.50 2.00010.375]10.375(1.500 1.000 | 0.438 3.625 2.37511.430
1.000 Oversize | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.500 | 2.250 | 5.438
0.625 Standard | 0.750 | 1.125 | 0.375 7/16-20 0.625 0.250 | 1.875 | 5.188
2.00 2.50010.37510.375(1.500{ 1.000 {0.563 3.625 2.37511.840
1.000 Oversize | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.500 | 2.250 | 5.563
0.625 Standard | 0.750 | 1.125 | 0.375 7/16-20 0.625 0.250 | 1.875 | 5.313
2.50 3.00010.37570.375(1.500{ 1.000 {0.563 3.750 2.500 | 2.190
1.000 Oversize | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.500 | 2.250 | 5.688
1.000 Standard | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.250 | 2.375 | 6.250
3.25 3.75010.50010.625(1.750} 1.250 | 0.625 4.250 2.7501 2.760
1.375 Oversize | 1.625 | 2.000 | 0.625 1-14 1.375 0.375 | 2.625 | 6.500
1.000 Standard | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.250 | 2.375 | 6.250
4.00 4.50010.50010.625(1.750)1.250 ] 0.625 4.250 2.75013.320
1.375 Oversize | 1.625 | 2.000 | 0.625 1-14 1.375 0.375 | 2.625 | 6.500
1.000 Standard | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.250 | 2.375 | 6.625
5.00 5.50010.500]0.625|1.750} 1.250 0.813 4.500 3.000 | 4.100
1.375 Oversize | 1.625 | 2.000 | 0.625 1-14 1.375 0.375 | 2.625 | 6.875
1.375 Standard | 1.625 | 2.000 | 0.625 1-14 1.375 0.250 | 2.750 | 7.375
6.00 6.50010.75010.750{2.000{ 1.500 {0.813 5.000 3.250| 4.880
1.750 Oversize | 2.000 | 2.375 | 0.750 11/4-12 1.750 0.375 | 3.000 | 7.625
1.375 Standard | 1.625 | 2.000 | 0.625 1-14 1.375 0.375 | 2.750 | 7.750
8.00 8.500{0.750{0.625 | 2.000{ 1.500 | 1.000 5.125 3.375 | 6.440
1.750 Oversize | 2.000 | 2.375 | 0.750 11/4-12 1.750 0.500 | 3.000 | 8.000

‘SS’ SERIES BASE DIMENSIONS FLIP-OUT (PAGE 141)




SERIES ‘SS” DIMENSIONS: PIVOT MOUNTS

MP4 8.00” bore not available.
For dimensions not shown, see page 141.

S
=
e CD DIA. (PIN INCLUDED) CD DIA. (PIN INCLUDED)
=} v HK
o - “1T - b v L
= N AE ] 1]
= MP1 @) IE MP4 @)
1
1) S I I L1
» |
-L—tem [ FL M
XC + STROKE —| CW|«—>{CW|+— XD + STROKE
cB cB
2 Note: Pivot Mount is non-detachable.
g5 Contact factory for detachable mount options.
g =
[=-] 2 ‘MP1’ CLEVIS AND ‘MP4’ EYE MOUNT DIMENSIONS ACCESSORIES (SEE PAGE 210 FOR DIMENSIONS)
1 O
A = ROD EYE BRACKET
() BORE DIAMETER CB CD CW FL L M XC XD ROD CLEVIS ROD EYE CLEVIS PIN (FOR MP1)
0.625 Standard 5.375 | 5.750 SS-RC437 SS-RE437 SS-CP500
1.50 - 0.750 | 0.500 | 0.500 | 1.125 | 0.750 | 0.625
1.000 Oversize 5.750 | 6.125 SS-RC750 SS-RE750 SS-CP750
2.00 0.625 Standard 0.750 | 0500 | 0.500 | 1.125 | 0.750 | 0.625 5.375 | 5.750 SS-RC437 SS-RE437 SS-CP500 SS-EB500
'g ) 1.000 Oversize | ) ) ) ) ) 5.750 | 6.125 SS-RC750 SS-RE750 SS-CP750
&= " 0.625 Standard 5.500 | 5.875 SS-RC437 SS-RE437 SS-CP500
Q = 2.50 - 0.750 | 0.500 | 0.500 | 1.125 | 0.750 | 0.625
0 [ 1.000 Oversize 5.875 | 6.250 SS-RC750 SS-RE750 SS-CP750
c 3 1.000 Standard 6.875 | 7.500 SS-RC750 SS-RE750 SS-CP750
N E 3.25 - 1.250 ) 0.750 | 0.625 | 1.875 | 1.250 | 0.875
{ 1.375 Oversize 7.125 | 7.750 SS-RC1000 SS-RE1000 SS-CP1000
[7,) 1.000 Standard 6.875 | 7.500 SS-RC750 SS-RE750 SS-CP750
17, 4.00 - 1.250) 0.750 | 0.625 | 1.875 | 1.250 | 0.875 SS-EB750
1.375 Oversize 7.125 | 7.750 SS-RC1000 SS-RE1000 SS-CP1000
1.000 Standard 7.125 | 7.750 SS-RC750 SS-RE750 SS-CP750
5.00 - 1.250 ) 0.750 | 0.625 | 1.875 | 1.250 | 0.875
1.375 Oversize 7.375 | 8.000 SS-RC1000 SS-RET1000 SS-CP1000
-8 1.375 Standard 8.125 | 8.875 SS-RC1000 SS-RE1000 SS-CP1000
oz 6.00 - 1.500 | 1.000 | 0.750 | 2.250 | 1.500 | 1.000
" 1.750 Oversize 8.375 | 9.125 SS-RC1250 SS-RE1250 SS-CP1375 SS-EB1000
% “E .00 1.375 Standard 1500/ 1000l 0750 wvaA | 1.500 | 1.000 8.250 N/A SS-RC1000 SS-RE1000 SS-CP1000
g g ) 1.750 Oversize ) ) ) ) ' 8.500 N/A SS-RC1250 SS-RE1250 SS-CP1375
as Clevis pin provided with MP1 and MP4 mounts.
75]
95]

HARD CHROME PLATED O.D.
WEAR SURFACE ON TRUNIONS

AR a1’ |

W @ MTI i MT2
, , @ | | D G D
TL E(SQ) TL G 4.‘ 0

© 5

Options
Page 171
@
&

‘ uT |
.g - Note: Trunnions are bolt on, non-removable design.
E g ‘MT1’” HEAD TRUNNION AND ‘MT2’ CAP TRUNNION MOUNT DIMENSIONS ACCESSORIES (SEE PAGE 210 FOR DIMENSIONS)
7]
g & ROD
E = BORE DIAMETER E 1D TL Ut XG X] ROD CLEVIS ROD EYE CLEVIS PIN
0.625 Standard 1.750 4.125 SS-RC437 SS-RE437 SS-CP500
1:50 1.000 Oversize* 2.000 1 1.000 1.000 4.000 N/A 4.500 SS-RC750 SS-RE750 SS-CP750
0.625 Standard 1.750 4.125 SS-RC437 SS-RE437 SS-CP500
2.00 1.000 Oversize 2.500 | 1.000 ] 1.000 | 4.500 2.125 4.500 SS-RC750 SS-RE750 SS-CP750
0.625 Standard 1.750 4.250 SS-RC437 SS-RE437 SS-CP500
R 250 757000 Oversize | 000 [ 1000 | 1.000 | 5.000 /ns 177605 | ssRCzs0 SS-RE750 SS-CP750
(a\]
O 1.000 Standard 2.250 5.000 SS-RC750 SS-RE750 SS-CP750
w—
¥ 325 797375 Oversize | />0 | 1000 | 1000 ] 5.750 1755560 5.250 SS-RC1000 SS-RE1000 SS-CP1000
2 1.000 Standard 2.250 5.000 SS-RC750 SS-RE750 SS-CP750
4.00 1.375 Oversize 4.500 f 1.000 1.000 6-500 2.500 5.250 SS-RC1000 SS-RE1000 SS-CP1000
1.000 Standard 2.250 5.250 SS-RC750 SS-RE750 SS-CP750
s >-00 1.375 Oversize 5-500 | 1.000 1.000 7-500 2.500 5.500 SS-RC1000 SS-RE1000 SS-CP1000
1 1.375 Standard 2.625 5.875 SS-RC1000 SS-RE1000 SS-CP1000
E = 6-00 1.750 Oversize 6-500 | 1.375 1375 9-250 2.875 6.125 SS-RC1250 SS-RE1250 SS-CP1375
s N
1.375 Standard 2.625 6.000 SS-RC1000 SS-RE1000 SS-CP1000
Qv
;c :{fm 8.00 1.750 Oversize 8.500 | 1.375 1375 11250 2.875 6.250 SS-RC1250 SS-RE1250 SS-CP1375
[ * No Oversize rod on 1.50” bore on MT1 mount.
[ . ;
o For dimensions not shown, see page 141.
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SERIES ‘SS” DIMENSIONS: TIE ROD & FLANGE MOUNTS

MX2

5&@

=

MX3

13p1Q 0} MOH - SS

=
3
o
=
4
=}
=
7]

aseqg - SS

S | ©f mmE D
] ] w
e Dy e AP &
-
TIE ROD EXTENDED ‘MXT1’, ‘MX2’ & ‘MX3” MOUNT DIMENSIONS TIE ROD EXTENDED ‘MX1’, ‘MX2’ & ‘MX3” MOUNT DIMENSIONS 0%
ROD ROD ?
BORE DIAMETER AA BB DD FH R BORE DIAMETER AA BB DD FH R o
0.625 Standard 1.000 Standard
1.50 17000 Overcize 2.02011.000| 1/4-28 | 0.375 | 1.430 4.00 1375 Ovorsize 4.700] 1.375 | 3/8-24 10.625] 3.320
0.625 Standard 1.000 Standard w
2.00 1.000 Oversize 2.600|1.125| 5/16-24 | 0.375 | 1.840 5.00 1375 Oversize 5.800( 1.813 | 1/2-20 | 0.625 | 4.100 CIﬂ
0.625 Standard 1.375 Standard Z O
2.50 1,000 Oversize 3.100|1.125| 5/16-24 | 0.375 | 2.190 6.00 1750 Oversize 6.900( 1.813 | 1/2-20 {0.750 | 4.880 g g
1.000 Standard 1.375 Standard " —=a
3.25 1375 Overcize 3.900|1.375| 3/8-24 | 0.625 | 2.760 8.00 1750 Ovorsize 9.100( 2.313 | 5/8-18 [0.625%| 6.440 73 ;
Full square bushing retainer on 1.50” through 6.00” bore. o
*Round retainer on 8.00” bore. BB dimension from face of head. e
For dimensions not shown, see page 141.
[FB HOLES (4) FB HOLES (4)
v apip.. i i I (-t
s TRE £ a = e
£ )
@ Jl | MH - MF2 ll i%
LN -0
b @{L izt d 5T 0Hp 33
>l Li —l
HTF w | e el b ZF + STROKE ’* s
1.50” - 6.00” BORES 1.50” - 6.00” BORES
FB HOLES (4) 3% ROUND BUSHING RETAINER 58 a| « /FB HOLES (4)
T ‘[ HH A% HE {%@—T- . E
757 757 2
Al ME3 —d|| | ME4 I 5
| 4 | 5<
= L | heaEe =g
lewos] 7.57 —»|
{W»« 5/8 Y 2 stRoke—— <—E—" @
8.00” BORE ONLY 8.00” BORE ONLY
‘MF1’, ‘MF2’ FLANGE & ‘ME3’, ‘ME4’” CAP MOUNT DIMENSIONS ‘MF1’, ‘MF2’ FLANGE & ‘ME3’, ‘ME4’ CAP MOUNT DIMENSIONS
wn
ROD ROD 8 S
BORE| DIAMETER E FB FH R TF UF \\% ZF BORE| DIAMETER E FB | FH R TF | UF | W | ZF g §
0.625 Standard 0.625 | 5.000 1.000 Standard 0.750]6.250 5o
1.50 2.00010.313| 0.375 | 1.430 1 2.750 | 3.375 4.00 - 4.500)0.43810.62513.32015.4386.250 @
1.000 Oversize 1.000 | 5.375 1.375 Oversize 1.000 | 6.500
0.625 Standard 0.625 | 5.000 1.000 Standard 0.750| 6.500
2.00 2.50010.3751 0.375 | 1.840 | 3.375 | 4.125 5.00 - 5.50010.563]0.62514.10016.625]7.625
1.000 Oversize 1.000 | 5.375 1.375 Oversize 1.000| 6.750 =
0.625 Standard 0.625| 5.125 1.375 Standard 0.875|7.375 o
2.50 3.000(0.375] 0.375 | 2.190 | 3.875 | 4.625 6.00 - 6.50010.563]0.750(4.880]7.62518.625 @]
1.000 Oversize 1.000 | 5.500 1.750 Oversize 1.125]7.625 3 3:7
1.000 Standard 0.750 | 6.250 1.375 Standard 1.625|6.750] 4B A
3.25 =l ér 3.75010.438) 0.625 | 2.760 | 4.688 | 5.500 8.00 = 2-1r 8.500(0.688] N/A | N/A | N/A | N/A g g
1.375 Oversize 1.000 | 6.500 1.750 Oversize 1.875]7.000 a 5
Full square bushing retainer on 1.50” through 6.00” bore. =3
*Round retainer on 8.00” bore. Y

For dimensions not shown, see page 141.
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SERIES ‘SS” DIMENSIONS: BASE MOUNTS

E S
)
=)
5 1
: O ¥ O E
:g-_- 7))
: SB DIA \4 T :Im MSZ
W (4)
I SH @ D
x i T F e
S'T I: i O O : :l g g
@ ‘ TS ‘ SW»‘ l— su 4 4 SZ [«
%o ‘ us ‘ XS — SS + STROKE — sw
g%
1 5
A § ‘MS2’ SIDE LUG MOUNT DIMENSIONS
a
ROD SS ADD
BORE DIAMETER SB SH ST SU SW SZ TS UsS XS STROKE
0.625 Standard 1.375
.8 1.50 7000 Oversize 0.438 1.000 0.500 1.125 0.375 0.625 2.750 3.500 1750 2.875
ez 0.625 Standard 1.375
»n
'%'JD'E 2.00 7000 Oversize 0.438 1.250 0.500 1.125 0.375 0.625 3.250 4.000 1750 2.875
=
=8 0.625 Standard 1.375
= z 2.50 1000 Oversize 0.438 1.500 0.500 1.125 0.375 0.625 3.750 4.500 1750 3.000
1
1.000 Standard 1.875
7))
A 3.25 1375 Oversize 0.563 1.875 0.750 1.250 0.500 0.750 4.750 5.750 2125 3.250
1.000 Standard 1.875
4.00 1375 Oversize 0.563 2.250 0.750 1.250 0.500 0.750 5.500 6.500 2125 3.250
= 1.000 Standard 2.063
§ 5.00 1375 Oversize 0.813 2.750 1.000 1.063 0.688 0.563 6.875 8.250 2313 3.125
Q08 1.375 Standard 2.313
'% g 6.00 1750 Ovorsize 0.813 3.250 1.000 1.313 0.688 0.813 7.875 9.250 3563 3.625
=3=} 1.375 Standard 2.313
D. > 8.00 7750 Oversize 0.813 4.250 1.000 1.563 0.688 0.813 9.875 11.250 3563 3.750
w Full square bushing retainer on 1.50” through 6.00” bore.
I Round retainer on 8.00” bore.
For dimensions not shown, see page 141.
E D
S
s x s MS4
Qa
ol T @ D
L_ _J\ NT TAP (4) '
™ TK DEEP XT SN + STROKE ————
w
)
g = ‘MS4’ BOTTOM TAP MOUNT DIMENSIONS
? ?J ROD SN ADD
o 20 BORE DIAMETER E/2 NT TK TN XT STROKE
g = 0.625 Standard 1.938
< 1.50 7000 Oversize 1.000 1/4-20 0.375 0.625 3313 2.250
0.625 Standard 1.938
2.00 7.000 Oversize 1.250 5/16-18 0.500 0.875 2313 2.250
0.625 Standard 1.938
. 2.50 7000 Oversize 1.500 3/8-16 0.625 1.250 2313 2.375
v 1.000 Standard 2.438
= -
S z 3.25 1375 Oversize 1.875 1/2-13 0.750 1.500 5688 2.625
= o
2 1.000 Standard i 2.438
P - 4.00 1375 Oversize 2.250 1/2-13 0.750 2.063 5668 2.625
1.000 Standard 2.438
5.00 1375 Oversize 2.750 5/8-11 1.000 2.688 > 683 2.875
1.375 Standard 2.813
6.00 750 Oversize 3.250 3/4-10 1.125 3.250 3063 3.125
1.375 Standard 2.813
8.00 7750 Oversize 4.250 3/4-10 1.125 4.500 3063 3.250

Full square bushing retainer on 1.50” through 6.00” bore
Round retainer on 8.00” bore.
For dimensions not shown, see page 141.

Technical Data
Page 259
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SERIES ‘SS” DIMENSIONS: DOUBLE ROD END

w
9]
ac
=}
2
Benefits e
* Standard and Oversized Piston Rods available. g
* Full range of Standard Options.
* Durable design. Full Rod Bearing at each end of
: o
cylinder. 54
* Can be provided with Hollow Piston Rods :
(gun-drilled through, to your size requirements). S8
* Can be used in adjustable extend stroke
applications (by adding a stop collar on one rod .
end). :
e
=
S
=0
g
(MT1D MOUNT SHOWN) 2
w
HARD CHROME PLATED O.D. wn
WEAR SURFACE ON TRUNIONS J
g
Il Il
yar A Van TD DIA. Rl i g_
¥ D ( 1000 qi 4 H1 D S
(@) y g
@111 [0 MT1D )
Jany Yany
\N% \N% ¢ D
| J = O
[ TL E (SQ.) TL —
| | e i3
ut )
NS
@ LD+ STROKE —— = ®n
le ZM + 2 X STROKE >
Note: Trunnions are bolt on, non-removable design.
‘SS-MT1D’ HEAD TRUNNION MOUNT DIMENSIONS (]:
>0
ROD g @
BORE DIAMETER E LD D TL UT XG M :J §
0.625 Standard 1.750 6.125 =1
1.50 A" 2.000 4.125 1.000 1.000 4.000 A A 2
0.625 Standard 1.750 6.125
2.00 1000 Oversize 2.500 4.125 1.000 1.000 4.500 2125 6.875
0.625 Standard 1.750 6.250
2.50 7,000 Oversize 3.000 4.250 1.000 1.000 5.000 2125 > 000 .
1.000 Standard 2.250 7.500 S s
3.25 1375 Oversize 3.750 4.750 1.000 1.000 5.750 2500 5.000 Uﬁ g_
1.000 Standard 2.250 7.500 N2
4.00 1375 Oversize 4.500 4.750 1.000 1.000 6.500 2500 8.000 “ @»
1.000 Standard 2.250 7.750
5.00 1375 Overcize 5.500 5.000 1.000 1.000 7.500 > 500 3.250
1.375 Standard 2.625 8.750 )
6.00 1750 Oversize 6.500 5.500 1.375 1.375 9.250 2875 9.250 . g:;
1.375 Standard 2.625 8.875 & S,
8.00 1750 Oversize 8.500 5.625 1.375 1.375 11.250 2875 9375 r': gi
* No oversized rod available on 1.50” bore. 8 o]
o
<Y
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SERIES ‘SS” DIMENSIONS: DOUBLE ROD END

About Rod End Styles
Style 1 Male Rod End is STANDARD

Other NFPA Styles can be specified
(see chart).

SS - How to Order

Need a rod end not listed?

NO PROBLEM! Each Piston Rod is
made-to-order and does not delay
shipment. Coarse (UNC) threads,
Metric threads or just plain rod ends
are common. Thread lengths are also
made-to-order (Specify: “A”=Length).

c
2.9
@ £
1 O
gE
(@)

NEED SOMETHING NOT LISTED?
Just send us a sketch.

In most cases, quotes are turned
around in one day!

™
7
-<
=
~
©)
c
~
.
™
m
©)
=
&
m
=
S
™

=)
;2 STANDARD OPTIONAL
0
O = - - - -
= g MM ROD STYLE 1 - MALE STYLE 2 - MALE STYLE 3 - FEMALE STYLE 4 - MALE
.(% =} BORE DIAMETER KK1 A KK2 A KK3 A KK4 A C \%
! = 0.625 Standard | 7/16-20 | 0.750 1/2-20 0.750 | 7/16-20 | 0.750 5/8-18 0.750 0.375 0.250
7)) 1.50, 2.00, 2.50
wn 1.000 Oversize | 3/4-16 1.125 7/8-14 1.125 3/4-16 1.125 1-14 1.125 0.500 0.500
1.000 Standard | 3/4-16 1.125 7/8-14 1.125 3/4-16 1.125 1-14 1.125 0.500 0.250
3.25, 4.00, 5.00
-= 1.375 Oversize 1-14 1.625 | 11/4-12 | 1.625 1-14 1.625 | 13/8-12| 1.625 0.625 0.375
(=]
=2 6.00 1.375 Standard 1-14 1.625 | 11/4-12 | 1.625 1-14 1.625 | 13/8-12| 1.625 0.625 0.250
[P ] .
= c 1.750 Oversize | 1 1/4-12 | 2.000 | 11/2-12 | 2.000 | 1 1/4-12 | 2.000 |1 3/4-12| 2.000 0.750 0.375
= =
8 g 8.00 1.375 Standard 1-14 1.625 | 11/4-12 | 1.625 1-14 1.625 | 13/8-12 | 1.625 0.625 0.375
f ’ 1.750 Oversize | 1 1/4-12 | 2.000 | 11/2-12 | 2.000 | 1 1/4-12 | 2.000 |1 3/4-12| 2.000 0.750 0.500
a
(2) EENPT Y P + STROKE —————| ﬂ K e
B BUSHING DIA. MM ROD DIA.
KK THDS. S8 S8
. ™ D
S 3% DIA.
5 & BUSHING MXOD 0 ll-
= RETAINER _l
=)
=31 (8” BORE ONLY) (NO MOUNT) L]
Q= ) A —>| D
—C le—aG —-‘ ‘HGH
R >V | > V [«
EsQ. > F LD + STROKE Fle
ZM + STROKE
»
9.
s S DOUBLE ROD ‘MXOD’ DIMENSIONS STANDARD & OVERSIZED RODS
P g ROD
§ e BORE | DIAMETER A B C E EE F G K KK LD | MM P R \% Y M
< 0.625 Standard | 0.750 | 1.125 | 0.375 7/16-20 0.625 0.250 1.875 6.125
1.50 - 2.00010.37510.375 | 1.500 | 0.438 4.125 2.37511.430
1.000 Oversize | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.500 2.250 6.875
0.625 Standard | 0.750 | 1.125 | 0.375 7/16-20 0.625 0.250 1.875 6.125
2.00 - 2.500)0.375 0.375 | 1.500 | 0.563 4.125 2.375 1 1.840
1.000 Oversize | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.500 2.250 6.875
0.625 Standard | 0.750 | 1.125 | 0.375 7/16-20 0.625 0.250 1.875 6.250
8 ) 2.50 - 3.000]0.37510.375 | 1.500 | 0.563 4.250 2.500 | 2.190
= g 1.000 Oversize | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.500 2.250 7.000
-g o 1.000 Standard | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.250 2.375 7.500
S s 3.25 - 3.750 1 0.500 | 0.625 | 1.750 | 0.625 4.750 2.750 | 2.760
P = 1.375 Oversize | 1.625 | 2.000 | 0.625 1-14 1.375 0.375 2.625 8.000
1.000 Standard | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.250 2.375 7.500
4.00 - 4.500 | 0.500 | 0.625 | 1.750 | 0.625 4.750 2.750 | 3.320
1.375 Oversize | 1.625 | 2.000 | 0.625 1-14 1.375 0.375 2.625 8.000
= 1.000 Standard | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.250 2.375 7.750
oy 5.00 - 5.500 ) 0.500 | 0.625 | 1.750 | 0.813 5.000 3.000 | 4.100
] 1.375 Oversize | 1.625 | 2.000 | 0.625 1-14 1.375 0.375 2.625 8.250
a g 1.375 Standard| 1.625 | 2.000 | 0.625 1-14 1.375 0.250 2.750 8.750
" N 6.00 - 6.500 1 0.750 1 0.750 | 2.000{ 0.813 5.500 3.250 | 4.880
(S 1.750 Oversize | 2.000 | 2.375 | 0.750 11/4-12 1.750 0.375 3.000 9.250
= 8D
E n’_“ 1.375 Standard| 1.625 | 2.000 | 0.625 1-14 1.375 0.375 2.750 8.875
=] 8.00 - 8.500 ) 0.750 | 0.625 | 2.000 | 1.000 5.625 3.375 | 6.440
o} 1.750 Oversize | 2.000 | 2.375 | 0.750 11/4-12 1.750 0.500 3.000 9.375
=

‘SS” SERIES DOUBLE ROD END BASE DIMENSIONS FLIP-OUT (PAGE 146)



SERIES ‘SS” DIMENSIONS: DOUBLE ROD END

About Rod End Styles

Style 1 Male Rod End is STANDARD

Other NFPA Styles can be specified
(see chart).

Need a rod end not listed?

NO PROBLEM! Each Piston Rod is
made-to-order and does not delay
shipment. Coarse (UNC) threads,
Metric threads or just plain rod ends
are common. Thread lengths are also
made-to-order (Specify: “A”=Length).

NEED SOMETHING NOT LISTED?
Just send us a sketch.

In most cases, quotes are turned
around in one day!

wy
>
&
i
5
=<
S
'
oy
3
&
~
>
o
&
=
>~
2
X

STANDARD OPTIONAL
ARG STYLE 1 - MALE | STYLE 2 - MALE | STYLE 3 - FEMALE | STYLE 4 - MALE

BORE DIAMETER KK1 A KK2 A KK3 A KK4 A C Y
150 2,00 2.50 0.625 Standard | 7/16-20 | 0.750 | 1/2-20 | 0.750 | 7/16-20 | 0.750 | s5/8-18 | 0.750 | 0.375 | 0.250
T T 1.000 Oversize | 3/4-16 | 1125 | 7/8-14 | 125 | 3/4-16 | 1.125 1-14 1.125 | 0.500 | 0.500
1.000 Standard | 3/4-16 | 1.125 | 7/8-14 | 1.125 | 3/4-16 | 1.125 1-14 1125 | 0.500 | 0.250

3.25, 4.00, 5.00

1.375 Oversize | 1-14 | 1.625 | 11/4-12 | 1.625 | 1-14 1.625 | 13/8-12| 1.625 | 0.625 | 0375
o0 1.375 Standard | 1-14 | 1.625 | 11/4-12 | 1.625 | 1-14 1625 | 13/8-12| 1.625 | 0.625 | 0.250

1.750 Oversize | 1 1/4-12 | 2.000 | 11/2-12 | 2.000 | 1 1/4-12 | 2.000 | 13/4-12| 2.000 0.750 0.375

1.375 Standard 1-14 1.625 | 11/4-12 | 1.625 1-14 1.625 | 13/8-12 | 1.625 0.625 0.375

8.00
1.750 Oversize | 1 1/4-12 | 2.000 | 1 1/2-12 | 2.000 | 1 1/4-12 | 2.000 |1 3/4-12 | 2.000 0.750 0.500
(2) EENPT Y P + STROKE ﬂ K e
B BUSHING DIA. MM FOD DIA. .
KK THDS. CE fofd [N j)
.
3% DIA.
BUSHING MXO D ml-
RETAINER
(8” BORE ONLY) (NO MOUNT) -
i A—> j}
—C «—G —D‘ ‘RG—P
- V [ -V
> Fe——————————— LD + STROKE—————————»{ F |«
ZM + STROKE
DOUBLE ROD ‘MXOD’ DIMENSIONS STANDARD & OVERSIZED RODS
ROD
BORE | DIAMETER A B C E EE F G K KK LD | MM P R \% Y M
0.625 Standard | 0.750 | 1.125 | 0.375 7/16-20 0.625 0.250 1.875 6.125
1.50 2.000)0.37510.375 | 1.500 | 0.438 4.125 2.37511.430
1.000 Oversize | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.500 2.250 6.875
0.625 Standard | 0.750 | 1.125 | 0.375 7/16-20 0.625 0.250 1.875 6.125
2.00 - 2.500 1 0.375] 0.375 | 1.500 | 0.563 4.125 2.375 | 1.840
1.000 Oversize | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.500 2.250 6.875
0.625 Standard | 0.750 | 1.125 | 0.375 7/16-20 0.625 0.250 1.875 6.250
2.50 3.00010.37510.375 1 1.500 | 0.563 4.250 2.500 | 2.190
1.000 Oversize | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.500 2.250 7.000
1.000 Standard | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.250 2.375 7.500
3.25 - 3.750 1 0.500 | 0.625 | 1.750 | 0.625 4.750 2.750 | 2.760
1.375 Oversize | 1.625 | 2.000 | 0.625 1-14 1.375 0.375 2.625 8.000
1.000 Standard | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.250 2.375 7.500
4.00 4.500 | 0.500 | 0.625 | 1.750| 0.625 4.750 2.750 1 3.320
1.375 Oversize | 1.625 | 2.000 | 0.625 1-14 1.375 0.375 2.625 8.000
1.000 Standard | 1.125 | 1.500 | 0.500 3/4-16 1.000 0.250 2.375 7.750
5.00 - 5.500 1 0.500 | 0.625 | 1.750| 0.813 5.000 3.000 | 4.100
1.375 Oversize | 1.625 | 2.000 | 0.625 1-14 1.375 0.375 2.625 8.250
1.375 Standard| 1.625 | 2.000 | 0.625 1-14 1.375 0.250 2.750 8.750
6.00 - 6.500 1 0.750 | 0.750 | 2.000 | 0.813 5.500 3.250 | 4.880
1.750 Oversize | 2.000 | 2.375 | 0.750 11/4-12 1.750 0.375 3.000 9.250
1.375 Standard| 1.625 | 2.000 | 0.625 1-14 1.375 0.375 2.750 8.875
8.00 - 8.500 | 0.750 | 0.625 | 2.000| 1.000 5.625 3.375 | 6.440
1.750 Oversize | 2.000 | 2.375 | 0.750 11/4-12 1.750 0.500 3.000 9.375

‘SS’ SERIES DOUBLE ROD END BASE DIMENSIONS FLIP-OUT (PAGE 146)



SERIES ‘SS” DIMENSIONS: DOUBLE ROD END FLANGE MOUNTS

SS - How to Order

(4) FB HOLES
| | / —} —1

o | |
%5 f 1 MF1D ]3 .
(- i i R E
=g | | J - (1.50"-6” BORE) i
v £ 3 3 -
i ey H P
‘ | T ) w le— FH
f UF d fe—————— ID+STROKE ———————————»|
=] ZM + 2 X STROKE
=}
z [72]
Q -
23
w3
2

FB HOLES (4)

5

! -|:|| ME3D

(8” BORE)
o J «— 5/8(TYP)

W LD + STROKE —— |

Mounts

3% DIA.

BUSHING
RETAINER

b
16

<
S
&
=
=
C]
=)
a
1
»
7]

]
_

f ZB + 2 X STROKE

Options
Page 189

(7]
~§ l;l ‘SS-MF1D’ FLANGE & ‘SS-ME3D’ HEAD MOUNT DIMENSIONS
g« ROD
8 % BORE DIAMETER E FB FH LD R TF UF \\ M
-
Q 0.625 Standard 0.625 6.125
1. . .31 .37 4.1 1.4 7 .37
< 50 7000 Oversize 2.000 0.313 0.375 25 30 2.750 3.375 1000 6875
0.625 Standard 0.625 6.125
2. 2. .37 .37 412 1.84 .37 4.12
00 1.000 Oversize >00 0.375 0375 > 840 3:375 > 1.000 6.875
0.625 Standard 0.625 6.250
5 ~ 2.50 7000 Oversize 3.000 0.375 0.375 4.250 2.190 3.875 4.625 1000 > 000
< & 1.000 Standard 0.750 7.500
2 7 4 .62 4.7 2.7 4. .
_§ @ 3.25 1375 Oversize 3.750 0.438 0.625 50 60 688 5.500 7000 3,000
<
L 1.000 Standard 0.750 7.500
4.00 4.500 0.438 0.625 4.750 3.320 5.438 6.250
1.375 Oversize 1.000 8.000
1.000 Standard 0.750 7.750
. . . . . | . 7.
; 5.00 1375 Oversize 5.500 0.563 0.625 5.000 4.100 6.625 625 7000 3.250
= 1.375 Standard 0.875 8.750
<
. . . 7 . 4. 7.62 .62
a e 6.00 1750 Oversize 6.500 0.563 0.750 5.500 880 625 8.625 1125 9250
& 1.375 Standard 1.625 8.875
O w
= o 8.00 1750 Oversize 8.500 0.688 N/A 5.625 N/A N/A N/A 1875 9375
r—y-»
3]
7]
=
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SERIES ‘'SS” DIMENSIONS: DOUBLE ROD END BASE MOUNTS

w
w
oo iy | 2
s
)
N 5
(4) SBDIA @ T MSZD .:|. o
S
En &
b T 1 T e
g (O Ol L
‘ TS ‘ SW»‘ [« su 4 ‘& SU = [«SwW
f us d X§ ——>4——————— SSD + STROKE —————»|
}47 LD + STROKE ——————¥ w)
ZM + 2 X STROKE §. %
m 1
2w
‘SS-MS2D’ SIDE LUG MOUNT DIMENSIONS = 2
ROD =
BORE DIAMETER E/2 LD SB ST SU SW TS us XS M SSD
0.625 Standard 1.375 6.125
150 [Eos==ee 1,000 | 4125 | 0438 | 0500 | 1425 | 0375 | 2750 | 3.500 St 3375 .
0.625 Standard 1.375 6.125 v
2.00 1250 | 4125 | 0438 | 0500 | 1125 | 0375 | 3.250 | 4.000 3.375 :
1.000 Oversize 1.750 6.875 Zwn
0.625 Standard 1375 | 6.250 e 5
0]
250 U= 1500 | 4250 | 0438 | 0.500 | 1125 | 0.375 | 3.750 | 4500 o2 s 3500 SE
1.000 Standard 1.875 7.500 ~
. . . . . A . . . A 5
325 e oveee| 1875 | 4750 | 0563 | 0750 | 1.250 | 0.500 | 4750 | 5750 <=2 sooo| 3750 g
1.000 Standard 1.875 7.500
400 e 2250 | 4750 | 0.563 | 0750 [ 1.250 | 0500 | 5500 | 6500 o2 Y
1.000 Standard 2.063 7.750 A
5.00 S5 o oo 2750 | 5.000 | 0813 | 1.000 | 1.063 | 0.688 | 6.875 | 8.250 ——= S50 3625 .
1375 Standard 2.313 8.750 o
6.00 T {3250 | 5500 | 0.813 | 1.000 | 1313 | 0.688 | 7.875 | 9.250 4125 S
1.750 Oversize 2.563 9.250 g.
1375 Standard 2.313 8.875 3
8.00 AN 1 4250 | 5625 | 0.813 | 1.000 | 1313 | 0.688 | 9.875 | 11.250 4.250 ®
1.750 Oversize 2.563 9.375 g
=

Note: Round retainer on 8.00” bore only.

59
B =
-5
232

10 MS4D

o
i

XT———>¢——— SN + STROKE ———>

Li LD + STROKE ————

ZM + 2 X STROKE

80¢ 9Sed
SQ!JOSSGZ)Z)V

‘SS5-MS4D’ BOTTOM TAPPED MOUNT DIMENSIONS
ROD
BORE DIAMETER E/2 LD NT TK ™ XT SN M
0.625 Standard 1.938 6.125
1.50 7000 Ovoreize 1.000 4,125 1/4-20 0.375 0.625 53 2.250 a7
0.625 Standard 1.938 6.125
2.00 NG 1.250 4.125 5/16-18 0.500 0.875 53 2.250 ca7e "
0.625 Standard 1.938 6.250 S S
2.50 7000 Oversire 1.500 4.250 3/8-16 0.625 1.250 313 2.375 =500 cri =
1.000 Standard 2.438 7.500 N2
- w
3.25 N Y 1.875 4.750 1/2-13 0.750 1.500 S tes 2.625 5000 &
1.000 Standard 2.438 7.500
4.00 1375 Ovoreize 2.250 4.750 1/2-13 0.750 2.063 YT 2.625 5000
1.000 Standard 2.438 7.750 —
5.00 AT 2.750 5.000 5/8-11 1.000 2.688 T 2.875 e 2
1.375 Standard 2.813 8.750 A=
6.00 50 Overeize 3.250 5.500 3/4-10 1.125 3.250 T 3.125 5250 o =
1.375 Standard 2.813 8.875 o=
8.00 = G 4.250 5.625 3/4-10 1.125 4.500 o6S 3.250 5370 b o
Note: Round retainer on 8.00” bore only. s
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SERIES ‘SS-MS’: MULTI-STAGE

FORCE MULTIPLYING CYLINDERS

Benefits

« Rated for 125 PSI Air, or Hydraulic (non-shock)
+ Eliminates the need for high pressure systems

* Bore size vs. output force saves space

+ Optional Double Rod End Models available

+ Optional force multiplying in both extend
and retract strokes available

* Heavy Duty ‘SS’ construction

+ 2 Stage, 3 Stage and 4 Stage models

The TRD SS-MSE and SS-MSR Series are double acting, single rod end cylinders that multiply the

force output by supplying air to multiple pistons.

The SS-MSE multiplies the force on the extend stroke, the SS-MSR multiplies the force on the
retract stroke. Both models use only one piston on the return stroke, saving air volume and

operating costs.

How They Work

Model SS-MSE
4 Stage Shown

INLET EXHAUST

EXHAUST

EXHAUST EXHAUST

RSSO

Extension-air
supplied to

1T T

multiple 7//
pistons . EXTENDING

AIR DRAWN IN INLET

Retraction-air
supplied to
one piston

Ui

Model SS-MSR
4 Stage Shown

EXHAUST EXHAUST INLET

Retraction-air
supplied to
multiple
pistons

EXHAUST  EXHAUST

RETRACTING

AIR DRAWN IN
|

Extension-air
supplied to
one piston

Force multiplying in both Extend
and Retract strokes

(Note: Overall lengths are increased-
consult factory for details)

To Order, specify:
“SS-MSE/MSR” as model number.

Extension AND Retraction
Air supplied to multiple pistons

EXTENDING STROKE
INLET

EXHAUST EXHAUST

RETRACTING STROKE
EXHAUST

Model SS-MSE/MSR
2 Stage Shown




SERIES ‘SS-MS’: ORDERING INSTRUCTIONS

w
(7]
<
SS-MSE - MS4 - 325 x 2 X 3S - MPR o
A a8 :':
[¢°]
-
SERIES NFPA MOUNTS BORE STROKE STAGES | OPTIONS | -
ss.mse | MULTI STAGE MXO | NO MOUNT 1.50 1.00" TO 12.00” o | WO {§ ADDS LENGTH TO CYLINDER - SEE “OPTION LENGTH ADDER” CHART BELOW. o
- : ; STAGE
EXTEND wxi | EXTENDED TIE RODS - HEAD & CAP 2.00 CONSULT X | B | 25" URETHANE BUMPER BOTH ENDS
MULTI STAGE (1.50-6.00” Bore) 250 FACTORY FOR o | THREE m - o
SS-MSR RETRACT o EXTENDED TIE RODS (CAP) OTHER STROKES STAGE BH | .25” URETHANE BUMPER HEAD ONLY
(1.50"-6.00” Bore) 325 FoUR X_| BC | .25” URETHANE BUMPER CAP ONLY.
Vxa | EXTENDED TIE RODS (HEAD) 4.00 4S | sTAGE “A”- | EXTEND PISTON ROD THREAD (SPECIFY) w) &
STYLE e——— 5.0 “C’- | EXTEND PISTON ROD (SPECIFY) g 'Z
SNOLE HOD LEAVE MF1_| FRONT FLANGE (1.50"-6.00" Bore) 6.00 H_| HEAD CUSHION (AVAILABLE ON MSE ONLY) o7
BLANK)( MF2_| REAR PIVOT CLEVIS (1.50°-6.00” Bore) ¢ | CAP CUSHION (AVAILABLE ON MSR ONLY) 3.
T oousLe rop | | ME1_| REAR PIVOT CLEVIS (1.50"6.00" Bore) 55 | DELAIN® ROD BUSHING 2o
END MP2_| REAR PIVOT CLEVIS (1.507-6.00” Bore) FoAL| FDA APPROVED LUBRIGANT S 2
Ms2_| SIDE LUG (1.507-6.00” Bore) 1< | LARGE MALE ROD THREAD ®
Ms4 SSSOM TAPPED HOLES (1.50™-6.00 KK3 | FEMALE ROD THREAD
KK3S| STUDDED PISTON ROD (WITH KK3)
KK4 | FULL DIAMETER MALE ROD THREAD -
. OPTION LENGTH ADDER % |MPR| MAGNETIC PISTON FOR REED SWITCHES 17,)
ORDERING EXAMPLES: (ADD TO CATALOG BASIC OVERALL LENGTH DIMENSIONS) _U“ !
EXAMPLE 1: MF1 3.25” Bore, 2" Stroke, 3 Stage X | MPH| MAGNETIC PISTON FOR HALL SWITCHES 3 Z
Force Multiplied in EXTEND is: OPTION MS | METALLIC ROD SCRAPER (BRASS) )
SNSENIL 252 sone [ 5 T a0 [ on [ wen [uen | wn | [ [ [ome i im0 2 .
EXAMPLE 2: Double Rod End MS4 Mount, 2 Stage, 1.50 0.500 0.250 0250 | 0625 | 0625 | 0625 - 2 =
” " o : : : : : : : OP | OPTIONAL PORT LOCATION e o
6:00" Bore, 3" Stroke, Force Multiplied 2 2 2 2 2 2 VERSIZED ROD DIAMETER (SPECIFY SIZE) = =
in RETRACT with Magnetic Piston for .00 0.500 0.250 0.250 0.625 0.625 0.625 OS | OVERS Ol (SPECIFY SIZE) 77 2‘
REED Switches is: 250 | 0500 | 0.250 | 0.250 | 0.750 | 0.750 | 0.750 S(Tir?mggf - SPECIFY STOP TUBE LENGTH
SS-MSR MS4D 6 x 3 x 2S - MPR 3.05 0500 | 0250 | 0250 | 0625 | 0.625 | 0.625 ST | SPECIFY STROKE AS ES (effective stroke)
(Note: MPR Option adds 0.750” to (Example: SS-MS MS4 2 X 24ES-ST=3)
Cylinder Iength.) 4.00 0.500 0.250 0.250 0.625 0.625 0.625 TH | HYDRAULIC (NON-SHOCK) &
5.00 0.500 0.250 0.250 0.875 0.875 0.875 VS | FLUOROCARBON SEALS 'g
6.00 0.500 0.250 0.250 0.750 0.750 0.750 AS | ADJUSTABLE STROKE (RETRACT) [72)
MPR/MPH OPTION: Magnet is located in stage at cap for standard XX_| SPECIAL VARIATION (SPECIFY) vl
units, in stage at head for ‘NR’ units BSP, SAE PORTS (SPECIFY SIZE) 2~
§ 2
-
-
(@)
=

‘SS-MS’ SERIES CYLINDERS: 2 STAGE EXTEND OR RETRACT
STANDARD ROD DIAMETER BASIC DIMENSIONS MXO

1L 98ed
suondQ

EENPT (2) BDIA. Y PE + 2 X STROKE—————|
MM ROD DIA.
Y4\ KK THDS. (E fld 1 (AN j)
L/
_ll STAGE STAGE
1 2
2
L| Ta
015}
oo oo — (0 D ® %
\.J L/ I § 2
—| V ‘%G—»‘ ‘<—J K |+ g.
R - F LE +2 X STROKE
ZE + 2 X STROKE ‘
E sa
.Um
Bore | A | B | c | £ | ee | F | 6 | 3 | k| ke [ 1E [mm| PE| R | Vv | v | 7 & =
1.50 0.750 |1.125]0.375|2.000]0.375]0.375 | 1.500 | 1.000 | 0.438 | 7/16-20 | 4.000 | 0.625 | 2.750 | 1.430 | 0.250 | 1.875 | 5.438 B%
w
2.00 0.750 |1.125]0.375|2.5000.375]0.375 | 1.500 | 1.000 | 0.563 | 7/16-20 | 4.000 | 0.625 | 2.750 | 1.840 | 0.250 | 1.875 | 5.563 “
2.50 0.750 | 1.125]0.375|3.000]0.375]0.375 | 1.500 | 1.000 | 0.563 | 7/16-20 | 4.000 | 0.625 | 2.750 | 2.190 | 0.250 | 1.875 | 5.563
3.25 1.125 | 1.500| 0.500 | 3.750] 0.500 | 0.625 | 1.750 | 1.250 | 0.625 | 3/4-16 | 4.875 | 1.000 | 3.375 | 2.760 | 0.250 | 2.375 | 6.875 ;‘
(@]
4.00 1.125 | 1.500] 0.500 | 4.500 | 0.500 | 0.625 | 1.750| 1.250 | 0.625| 3/4-16 | 4.875 | 1.000 | 3.375 | 3.320 | 0.250 | 2.375 | 6.875 U;.a:::r
[N @}
5.00 1.125 | 1.500| 0.500 | 5.500 | 0.500 | 0.625 | 1.750| 1.250 | 0.813 | 3/4-16 | 4.875 | 1.000 | 3.375 | 4.100 | 0.250 | 2.375 | 7.063 ﬁa
© o
6.00 1.625 1 2.000]0.625|6.500]0.750|0.750]2.000| 1.500|0.813 1-14 5.750 | 1.375 | 4.000 | 4.880 | 0.250 | 2.750 | 8.313 g,.
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‘SS-MS’ SERIES CYLINDERS: 3 STAGE EXTEND OR RETRACT
STANDARD ROD DIAMETER BASIC DIMENSIONS MXO

EE NPT @)

B DIA. Y PG + 3 X STROKE

@ \\‘L—% _,’;I @ MM ROD DIA.—\ C@ ‘\‘L—_.— _’,',’ T T \\‘L_-__- j‘@

SS-MS - How To
Order

KK THDS.—\

N

N | 17 STAGE STAGE STAGE
1 2 3
g L
5
[22) o=
8.2 ® ® @
: 1T IT
2] 1
S E R A ¢l -—G% F__._..
1 —
A=) E sQ IV —l
—F LG + 3 X STROKE

ZG + 3 X STROKE |

BORE A B C E EE F G ) K KK LG MM PG R \% Y G
1.50 | 0.750 | 1.125 | 0.375]2.000 | 0.375]0.375| 1.500 | 1.000 | 0.438 | 7/16-20 | 5.000 | 0.625 | 3.750 | 1.4300.250 | 1.8756.438

2.00 | 0.750 | 1.125 | 0.375 | 2.500 | 0.3750.375| 1.500 | 1.000 | 0.563 | 7/16-20|5.000 | 0.625 | 3.750 | 1.840 | 0.250 | 1.875|6.563

=
=
172}
=
]
£
o

h—
c
=
=]

>

1

)

=

2]

v

2.50 | 0.750 | 1.125 | 0.375 | 3.000 | 0.3750.375| 1.500 | 1.000 | 0.563 | 7/16-20]5.000 | 0.625 | 3.750 |2.190 | 0.250 | 1.875]6.563

3.25 | 1.125 | 1.500 | 0.500 | 3.750|0.5000.625| 1.750 | 1.250 | 0.625 | 3/4-16 |6.125| 1.000 | 4.625 |2.760 | 0.250 |2.375]|8.125

4.00 | 1.125 | 1.500 | 0.500 [4.500|0.500|0.625|1.750 | 1.250 | 0.625 | 3/4-16 |6.125| 1.000 | 4.625 |3.320]0.250]2.375|8.125

5.00 | 1.125 | 1.500 | 0.500 | 5.500 | 0.500(0.625|1.750| 1.250 [ 0.813 | 3/4-16 |6.125| 1.000 | 4.625 | 4.100 [ 0.250|2.375]8.313

1.625 | 2.000 | 0.625 | 6.500|0.750]0.750]2.000 | 1.500 | 0.813 | 1-14 |7.250| 1.375 | 5.500 | 4.880 | 0.2502.750]9.813

SS-MS - Technical
Data
o
3

‘SS-MS’ SERIES CYLINDERS: 4 STAGE EXTEND OR RETRACT
STANDARD ROD DIAMETER BASIC DIMENSIONS MXO

EE NPT (2

2]
S~
S~
= o — Y PH + 4 X STROKE
S oo /
o< —— —t
MM ROD DIA. ' I I IT Tl
el [y @
KK THDS.
== STAGE STAGE STAGE STAGE
1 2 3 4

e el )

le— G —] }—J——

—={ F LH + 4 X STROKE

Accessories
Page 208

ZH + 4 X STROKE

Lo BORE A B C E EE F G J K KK LH MM PH R \ Y ZH
N

§ 2 1.50 | 0.750 | 1.125] 0.375 | 2.000 | 0.375] 0.375 | 1.500 | 1.000 | 0.438 | 7/16-20 | 6.000 | 0.625 | 4.750 | 1.430 | 0.250 | 1.875 | 7.438

= o

i & 2.00 | 0.750 | 1.125 | 0.375 | 2.500 | 0.375| 0.375 | 1.500 | 1.000 | 0.563 | 7/16-20 | 6.000 | 0.625 | 4.750 | 1.840 | 0.250 | 1.875 | 7.563

2.50 | 0.750 [ 1.125]0.375 | 3.000 [ 0.375]0.375| 1.500 | 1.000 | 0.563 | 7/16-20 | 6.000 | 0.625 | 4.750 | 2.190 | 0.250 | 1.875 | 7.563

3.25 | 1.125 | 1.500 | 0.500 | 3.750 | 0.500 | 0.625 | 1.750 | 1.250 | 0.625 | 3/4-16 | 7.375| 1.000 | 5.875 | 2.760 | 0.250 | 2.375 | 9.375

4.00 | 1.125 [ 1.500 [ 0.500 | 4.500 | 0.500] 0.625|1.750| 1.250 | 0.625 | 3/4-16 |7.375|1.000 | 5.875| 3.320 | 0.250 | 2.375 | 9.375

5.00 | 1.125 | 1.500 | 0.500 | 5.500 | 0.500 | 0.625 | 1.750 | 1.250 | 0.813 | 3/4-16 | 7.375| 1.000 | 5.875 | 4.100 | 0.250 | 2.375 | 9.563

6.00 | 1.625 | 2.000 | 0.625 | 6.500 | 0.750] 0.750 | 2.000 | 1.500 | 0.813 1-14 8.750 | 1.375 | 7.000 | 4.880 | 0.250 | 2.750 |11.313

Technical Data
Page 259
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SERIES ‘SS-MS’ DIMENSIONS: OVERSIZED ROD

OVERSIZED ROD DIAMETER
BASIC DIMENSIONS MXO (NO MOUNT)

13pIO
0] MOH - SW-SS

l" T

MM ROD DIA, j T T
KK THDS.W‘ L@ L—LJ L_-LJ 3)
______ :I STTGE STgEE

o8
3Z
[¢°)
=
2.5
(=]
==
LZ )

Fjt— w
o9
ZE + 2 X STROKE 3 §
e
S
w
g3
. ‘ 2 =
T —
MM ROD DIA @ t_l_ 3 o T ,\L_i_ I =
KK THDS.~\ 3—;
—————— W
STAGE STAGE STAGE 7
:I 1 2 3 IZ
e »n
— D 1
@ E5
=L
o
1T 1T m A
=
le— g —=] C |=— E
)
—— Y f— Q_)‘
—| F |—
2G + 3 X STROKE [

1L 98ed
suondQ

MM ROD DIA. T T T IT 7
KK THDS.—\ XCE k__l_J \L_JFJQD

STAGE STAGE STAGE STAGE
1 2 3 4

CE TT IT IT
o
v

80¢ 9Sed
SS!,IOSSGI)V

ZH + 4 X STROKE |

MULTI-STAGE OVERSIZE ROD DIAMETER ADD STROKE PER STAGE

BORE A B C F \ KK MM ZE G ZH U:-’-; g

1.50 1.125 1.500 0.500 0.375 0.500 3/4-16 1.000 5.813 6.813 7.813 N %

2.00 1.125 1.500 0.500 0.375 0.500 3/4-16 1.000 5.938 6.938 7.938 e

2.50 1.125 1.500 0.500 0.375 0.500 3/4-16 1.000 5.938 6.938 7.938

3.25 1.625 2.000 0.625 0.625 0.375 1-14 1.375 7.125 8.375 9.625 f'?

4.00 1.625 2.000 0.625 0.625 0.375 1-14 1.375 7.125 8.375 9.625 U;): %

5.00 1.625 2.000 0.625 0.625 0.375 1-14 1.375 7.313 8.563 9.813 :,; =

6.00 2.000 2.375 0.750 0.750 0.375 11/4-12 1.750 8.438 9.938 11.438 g 5
For dimensions not shown see pages 150-151. g"
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4 /
SERIES ‘SS” DIMENSIONS: ‘SS-MS’ DIMENSIONS T
<
About Rod End Styles -
L
Style 1 Male Rod End is STANDARD PISTON ROD END STYLES %
Other NFPA Styles can be specified 8
(see chart). =
) STYLE 1 & 2 STYLE 3 STYLE 4 ~
Need a rod end not listed? >
NO PROBLEM! Each Piston Rod is KK1 & KK2 KK3 KKk4 a
made-to-order and does not delay KK1 MM ROD DIA. KK3 (STYLE 3) MM ROD DIA. Mm
. (STYLE 1) a%d MM v AN
shipment. Coarse (UNC) threads, Ko ROD ke by
Metric threads or just plain rod ends K(STYLE 2) DiA— (STYLE 4) — O
are common. Thread lengths arealso | ¥ 1.l T =
made-to-order (Specify: “A”=Length). 4 : _3 ﬁ
............. | -
NEED SOMETHING NOT LISTED? ] g
Just send us a sketch. ‘—A—'l c N PN ._A_.l C b| M
In most cases, quotes are turned Lt L, |:: Z
around in one day! ~| v — v — v @)
|‘— <—A—|:|_ FH
STANDARD OPTIONAL
MM ROD STYLE 1 - MALE STYLE 2 - MALE STYLE 3 - FEMALE STYLE 4 - MALE
BORE DIAMETER KK1 A KK2 A KK3 A KK4 A C \Y
1.50, 2.00, | 0.625 Standard | 7/16-20 | 0.750 | 1/2-20 | 0.750 | 7/16-20 | 0.750 | s5/8-18 | 0.750 | 0375 | 0.250
2.50 1.000 Oversize 3/4-16 1.125 7/8-14 1.125 3/4-16 1.125 1-14 1.125 0.500 0.500
3.25, 4.00, | 1.000 Standard [ 3/4-16 | 1125 | 7/8-14 | 1125 [ 3/4-16 | 1925 | 114 [ 1125 | 0500 | 0.250
5.00 1.375 Oversize 1-14 1.625 11/4-12 1.625 1-14 1.625 13/8-12 1.625 0.625 0.375
N 1.375 Standard 1-14 1.625 11/4-12 1.625 1-14 1.625 13/8-12 1.625 0.625 0.375
6.00 & 8.00
1.750 Oversize | 1 1/4-12 2.000 11/4-12 2.000 | 11/4-12 2.000 13/4-12 2.000 0.750 0.500
DD
X1 iAA
cwd
DD
dld SNIEE ]
- M@@/
=i

TIE ROD EXTENDED ‘MX1’, ‘MX2’ & ‘MX3” MOUNT DIMENSIONS| | TIE ROD EXTENDED ‘MX1’, ‘MX2’ & ‘MX3’ MOUNT DIMENSIONS
ROD ROD
BORE DIAMETER AA BB DD FH R BORE DIAMETER AA BB DD FH R
0.625 Standard 1.000 Standard
1.50 - 2.020(1.000| 1/4-28 [0.375| 1.430 4.00 - 4.700 | 1.375| 3/8-24 [0.625] 3.320
1.000 Oversize 1.375 Oversize
0.625 Standard 1.000 Standard
2.00 - 2.600 | 1.125| 5/16-24 {0.375| 1.840 5.00 - 5.800 | 1.813| 1/2-20 [0.625| 4.100
1.000 Oversize 1.375 Oversize
0.625 Standard 1.375 Standard
2.50 3.10011.125| 5/16-24 10.375] 2.190 6.00 - 6.900 | 1.813] 1/2-20 [0.750| 4.880
1.000 Oversize 1.750 Oversize
1.000 Standard
3.25 : 3.900(1.375| 3/8-24 10.625| 2.760
1.375 Oversize

‘SS-MS’” SERIES BASE DIMENSIONS FLIP-OUT (PAGE 153)



SERIES ‘SS” DIMENSIONS: ‘SS-MS’ DIMENSIONS

wy
>
&
L About Rod End Styles
'&" Style 1 Male Rod End is STANDARD PISTON ROD END STYLES
% Other NFPA Styles can be specified
g (see chart).
w Need 2 rod end not listed? STYLE1 & 2 STYLE 3 STYLE 4
eed a rod end not listed?
% NO PROBLEM! Each Piston Rod is KICT & K2 K3 Kka
S made to order and does not delay :<SKT1YLE 1 MMROD DIA. K (SMTYLE,S,) MM ROD DA
~ shipment. Coarse (UNC) threads, K2 Rob KK4
= Metric threads or just plain rod ends K(STYLE 2) ] (STYLE 4) ]
O are common. Thread lengths are also | =3 Al [T —
& made to order (Specify: “A”=Length). g T
~ [ Y I, S =
- NEED SOMETHING NOT LISTED? L L |
% Just send us a sketch. <—A—-| c —| C j— <—A——| C f—
E In most cases, quotes are turned
v

around in one day!

STANDARD OPTIONAL
MM ROD STYLE 1 - MALE STYLE 2 - MALE STYLE 3 - FEMALE STYLE 4 - MALE
BORE DIAMETER KK1 A KK2 A KK3 A KK4 A C \

—_

.50, 2.00, | 0.625 Standard | 7/16-20 0.750 1/2-20 0.750 | 7/16-20 0.750 5/8-18 0.750 0.375 0.250

2.50 1.000 Oversize | 3/4-16 | 1.125 | 7/8-14 | 1125 | 3/4-16 | 1.125 1-14 1125 | 0.500 | 0.500

3.25,4.00, [ 1:000 Standard | 3/4-16 | 1125 [ 7/8-14 [ 1125 | 3/4-16 [ 1125 | 1-14 | 1125 | 0500 | 0.250

5.00 1.375 Oversize 1-14 1.625 | 11/4-12 | 1.625 1-14 1.625 | 13/8-12 | 1.625 0.625 0.375

1.375 Standard 1-14 1.625 | 11/4-12 | 1.625 1-14 1.625 | 13/8-12 | 1.625 0.625 0.375

6.00 & 8.00

1.750 Oversize | 11/4-12 | 2.000 | 11/4-12 | 2.000 | 11/4-12 | 2.000 | 13/4-12 | 2.000 0.750 0.500

SERIES ‘SS-MS’ DIMENSIONS: FLANGE MOUNTS

[ FB HOLES (4) FB HOLES (4)

0

@ T
" MF2 R
i il MF - Ule sl

[T — o] fepr i ZF + STROKE k Li TF"‘
1.50” - 6.00” BORES 1.50” - 6.00” BORES
‘MF1’, ‘MF2’ FLANGE DIMENSIONS
ROD ZF + STROKE PER STAGE

BORE DIAMETER E FB FH R TF UF W 2 STAGE | 3 STAGE | 4 STAGE

0.625 Standard 0.625 5.375 6.375 7.375
1.50 - 2.000 0.313 0.375 1.430 2.750 3.375

1.000 Oversize 1.000 5.750 6.750 7.750

0.625 Standard 0.625 5.375 6.375 7.375
2.00 - 2.500 0.375 0.375 1.840 3.375 4.125

1.000 Oversize 1.000 5.750 6.750 7.750

0.625 Standard 0.625 5.375 6.375 7.375
2.50 - 3.000 0.375 0.375 2.190 3.875 4.625

1.000 Oversize 1.000 5.750 6.750 7.750

1.000 Standard 0.750 6.875 8.125 9.375
3.25 - 3.750 0.438 0.625 2.760 4.688 5.500

1.375 Oversize 1.000 7.125 8.375 9.625

1.000 Standard 0.750 6.875 8.125 9.375
4.00 - 4.500 0.438 0.625 3.320 5.438 6.250

1.375 Oversize 1.000 7.125 8.375 9.625

1.000 Standard 0.750 6.875 8.125 9.375
5.00 : 5.500 0.563 0.625 4.100 6.625 7.625

1.375 Oversize 1.000 7.125 8.375 9.625

1.375 Standard 0.875 8.250 9.750 11.250
6.00 - 6.500 0.563 0.750 4.880 7.625 8.625

1.750 Oversize 1.125 8.500 10.000 11.500

‘SS-MS’” SERIES BASE DIMENSIONS FLIP-OUT (PAGE 153)



SERIES ‘SS-MS’ DIMENSIONS: PIVOT MOUNTS

CD DIA. (PIN INCLUDED) CD DIA. (PIN INCLUDED)

P1 é T OO MP4 é __

SS-MS - How To
Order

, d ]
XC + STROKE aml e LB W O O XD + STROKE "= FL=e M=
CB
g g CB
26
@
- MULTI-STAGE ‘MP1’ & ‘MP2’ CLEVIS AND ‘MP4’ EYE MOUNT DIMENSIONS ADD STROKE PER STAGE
SE ROD 2 STAGE 3 STAGE 4 STAGE
4“5 | BORE [ DIAMETER B | oo | aow | B L M XC XD XC XD XC XD
0.625 Standard 5750 | 6125 | 6750 | 7.125 | 7.750 | 8.125
1. 7 . . 1125 | 0.7 62
> 772000 Oversize | 0720 [ 0200 | 9200 > [0730 [ 062 s 6500 | 7125 | 7500 | 8.125 | 8.500
- 0.625 Standard 5750 | 6125 | 6750 | 7.125 | 7.750 | 8.125
2.00 0.750 | 0.500 | 0.500 | 1.125 | 0.750 | 0.625
S e 1.000 Oversize 6125 | 6500 | 7125 | 7.500 | 8.125 | 8.500
29 0.625 Standard 5750 | 6125 | 6750 | 7.125 | 7.750 | 8.125
A | 2 S 7 . . 1125 | 07 62 ' ' ‘ ' ‘ ‘
. £ °Y [1.000 Oversize | %720 | 0200 | 0200 5 [0730 [ 062 Te5 6500 | 7125 | 7500 | 8.125 | 8.500
wn
= |, [eooostandard [ TF T T s | 1250 | osrs 200 | 8125 | 8750 | 9.375 | 10.000 | 10.625
E a : 1.375 Oversize | : : : ‘ ‘ 7.750 | 8375 | 9.000 | 9.625 | 10.250 | 10.875
@ 1.000 Standard 7500 | 8125 | 8750 | 9.375 | 10.000 | 10.625
. 1. . . 1. 1. .
00177375 Oversize | 220 | 0750 | 0625 | 1875 ) 1.250 1 0875 1755501557519 000 | 9.625 | 10.250 | 10.875
1.000 Standard 7500 | 8125 | 8750 | 9.375 | 10.000 | 10.625
. 1.2 7 625 | 1.875 | 1.2 87
>00 3375 Oversize b0 | 07507] 0.625 ] 1.875 20 ] 9875 75550 | 8.375 | 9.000 | 9.625 | 10250 | 10.875
1.375 Standard 8.875 | 9.625 | 10375 | 11.125 | 11.875 | 12.625
6-00 3750 Oversize | 200 | 1000 | 0750 | 2.250 1 1.500 | 1.000 omn s s 0,625 | 11,375 | 12.125 | 12.875

For dimensions not shown see pages 150-151.
*Pivot pin included
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‘SS-MS’ SERIES: BASE MOUNTS

_L .

Options
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L_ _’I\ (4) NT TAP r ‘
; ™ TK DEEP SN + STROKE (PER STAGE) ——|
.é =
2 % ‘MS4’ BOTTOM TAPPED MOUNT DIMENSIONS
:.a o o SN + STROKE PER STAGE
BORE DIAMETER E/2 NT TK ™ XT 2 STAGE 3 STAGE 4 STAGE
1.50 0.625 Standard 1.000 1/4-20 0375 | 0625 1.938 2.625 3.625 4.625
' 1.000 Oversize ' ' : 2313 : ' :
0.625 Standard 1.938
. 2.00 e 1250 | 5/16-18 | 0500 | 0875 2.625 3.625 4.625
29 1.000 Oversize 2.313
S 0.625 Standard 1.938
= 2.50 anear 1.500 3/8-16 0625 | 1.250 2.625 3.625 4.625
s & 1.000 Oversize 2.313
- 3.25 IE0UOR o 1.875 1/2-13 0.750 | 1.500 2.438 3.250 4.500 5.750
’ 1.375 Oversize ’ ) ’ 2.688 ’ ) ’
4.00 1.000 Standard 2.250 1/2-13 0750 | 2.063 2.438 3.250 4.500 5.750
8 ) 1.375 Oversize ) ) ) 2.688 ) ) )
[
Qo 5.00 000 idard 2.750 5/8-11 1.000 | 2688 2.438 3.250 4.500 5.750
=« ’ 1.375 Oversize ’ / ’ ) 2.688 ) ’ ’
O o
2 1.375 Standard 2813
= 6.00 Anear 3.250 3/4-10 1125 | 3.250 3.875 5.375 6.875
ﬁ e 1.750 Oversize 3.063
)q__) For dimensions not shown see pages 150-151.
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SERIES ‘SS-MS’ DIMENSIONS: BASE MOUNTS

192
&
<
\E‘E NPT (2) e«
S
T = : :OI:
oW E :
-
o
(4) SBDIA. M 2
HOLES T
T ETO - B @ -t o8&
g [ 11 | . 5%
R
| TS sw-] e su—] sz le 2
, us XS —»}+«——SS + STROKE (EACH STAGE)——»| |« SW S &
S
‘MS2’ SIDE LUG MOUNT DIMENSIONS
ROD SS + STROKE PER STAGE >
BORE| DIAMETER E/2 SB ST SuU SW Sz TS us XS | 2 STAGE | 3 STAGE | 4 STAGE o
0.625 Standard 1.375 = ;
1.50 - 1.000 | 0.438 | 0.500 | 1.125 | 0.375 | 0.625 | 2.750 | 3.500 3.250 4.250 5.250 )
1.000 Oversize 1.750 a !
0.625 Standard 1.375 =3 §
2.00 - 1.250 | 0.438 | 0.500 | 1.125 | 0.375 | 0.625 | 3.250 | 4.000 3.250 4.250 5.250 5 2
1.000 Oversize 1.750 7]
0.625 Standard 1.375 &
2.50 - 1.500 | 0.438 | 0.500 | 1.125 | 0.375 | 0.625 | 3.750 | 4.500 3.250 4.250 5.250
1.000 Oversize 1.750
1.000 Standard 1.875
3.25 - 1.875 | 0.563 | 0.750 | 1.250 | 0.500 | 0.750 | 4.750 | 5.750 3.875 5.125 6.375
1.375 Oversize 2.125
1.000 Standard 1.875
4.00 - 2.250 | 0.563 | 0.750 | 1.250 | 0.500 | 0.750 | 5.500 | 6.500 3.875 5.125 6.375
1.375 Oversize 2.125

* SS dimensions increase 0.500” on double rod cylinders
For dimensions not shown see pages 150-151.

Note: Overall lengths will change with the addition of non-rotating or magnetic pistons; consult factory.
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‘S§S-MS’ SERIES EFFECTIVE PISTON AREA/FORCE CHART

EFF. PISTON AREA (SQ. IN.) FORCE IN LBS. AT 60 PSI FORCE IN LBS. AT 100 PSI J:’:;'g

EXTEND (MSE) RETRACT (MSR) EXTEND (MSE) RETRACT (MSR) EXTEND (MSE) RETRACT (MSR) g g

BORE STAGES | STD. ROD @ | O'SIZE@ |STD. ROD @| O'SIZE @ |STD. ROD @| O'SIZE® | STD.ROD @ | O'SIZE® | STD. ROD @ | O'SIZE @ |STD. ROD @| O'SIZE & ’
2 3.228 2.749 2.922 1.964 193 164 175 117 322 274 292 196
1.50 3 4.687 3.731 4.383 2.946 281 223 262 176 468 373 438 294
4 6.150 4.713 5.844 3.928 369 282 350 235 615 471 584 392

2 5.974 5.499 5.668 4.714 358 329 340 282 597 549 566 471 ?

2.00 3 8.808 7.856 8.502 7.071 528 471 510 424 880 785 850 707 qi: &

4 11.642 10.213 | 11.336 9.428 698 612 680 565 1164 1021 1133 942 » §

2 9.490 9.033 9.188 8.248 569 541 551 494 949 903 918 824 - é'
2.50 3 14.080 | 13.157 | 13.782 | 12.372 844 789 826 742 1408 1315 1378 1237
4 18.680 | 17.281 | 18.376 | 16.496 1120 1036 1102 989 1868 1728 1837 1649
2 15.807 | 15.107 | 15.022 | 13.622 948 906 901 817 1580 1510 1502 1362

3.25 3 23.317 | 21.918 | 22.532 | 20.433 1399 1315 1351 1225 2331 2191 2253 2043 T

4 30.828 | 28.729 | 30.043 | 27.244 1849 1723 1802 1634 3082 2872 3004 2724 OE E_

2 24.347 | 23.647 | 23.562 | 22.166 1460 1418 1413 1329 2434 2364 2356 2216 5 n—?'

4.00 3 36.127 | 34.728 | 35.342 | 33.243 2167 2083 2120 1994 3612 3472 3534 3324 @
4 47.908 | 45.809 | 47.123 | 44.324 2874 2748 2827 2659 4790 4580 4712 4432

2 38.485 | 37.785 | 37.700 36.3 2309 2267 2262 2178 3848 3778 3770 3630 -

5.00 3 57.334 | 55.935 | 56.549 54.45 3440 3356 3392 3267 5733 5593 5654 5445 -

4 76.184 | 74.085 | 75.399 72.6 4571 4445 4523 4356 7618 7408 7539 7260 u;: E:r

2 55.065 | 54.143 | 53.582 | 51.736 3303 3248 3214 3104 5506 5414 5358 5136 ; nfl

6.00 3 81.854 | 80.012 | 80.370 | 77.607 4911 4800 4822 4656 8185 8001 8037 7760 © E

4 108.644 |105.881 | 107.16 |103.476| 6518 6352 6429 6208 10864 10588 10716 10347 5
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SERIES ‘SS’: TECHNICAL DATA
How to Determine the Right Size Cylinder for the Job.

To determine what size cylinder the task requires, you need to answer a few questions about three main points:
load, velocity and air pressure.

How heavy (in pounds) is the load to be moved? The answer to this is usually given, set by the machine design.
However, unless you are lifting a load vertically-with no external friction, it can be difficult to determine the true load. If
the load cannot be calculated, try to physically measure the load. The closer the true load is known, the better the results.
In order to move the load, you need to choose a cylinder that provides force greater than the load. So, if the load is 100
[bs., it will take a force greater than 100 Ibs. to move it. In fact, it's a good idea to allow an additional factor of 25% force
to allow for friction.

SS-MS - How To
Order

What's the required velocity? Although velocity may also be set by machine design, often you have some latitude with-
in a range. Whenever possible, for best results, we recommend using moderate speed because the greater the velocity
required, the greater the additional force needed to achieve it. Slow speeds (up to 4 in/sec) require 25% more force than
the load, moderate speeds (4 to 16 in/sec) about 50% more, and high speeds (greater than 16 in/sec) about 100% more
force. So, for that 100 Ib. load, you need 125 Ibs. of force to move it slowly, 150 Ibs. of force to move it at moderate
speeds and 200 lbs. of force to move it quickly. Don't forget to add 25 Ibs. (25% of 100 Ibs.) for friction!

SS-MS - Base
Dimensions

What'’s the minimum effective air pressure you can use and is your pressure source constant?

This is important because high pressures can accelerate seal wear and create stress on the cylinder, and inconsistent
pressures can cause system malfunctions or failures. So, to maximize cylinder life and performance, you need to provide
consistent airflow at the minimum effective pressure to maintain the desired velocity. The idea then, is for the cylinder to
be able to move the maximum load, at the minimum acceptable velocity and at the minimum available pressure.

SS-MS - Mount
Dimensions

About bore sizes. Once you’ve determined the force you need to move the load at the desired velocity and allow for fric-
tion, here’s how to find the cylinder bore that meets your specifications.

The force generated by a cylinder is determined by the effective piston area times the air pressure. The chart below lists
the effective piston area for each bore size, the “Push” (extend) and “Pull” (retract) stroke, at various air pressures. If you
assume a maximum load of 100 Ibs., a minimum velocity of 4 in/sec and a minimum pressure of 60 psi, here’s how to
select the right cylinder bore. Since the velocity is slow, the force should be 25% greater than the load, or 125 Ibs. After
adding 25 Ibs. for friction (25% of 100 Ibs.), the total force needed is 150 Ibs. The chart below shows that at 60 psi, the
2.00” bore with 0.625” rod extend force is 188 Ibs. and retract force is 170 Ibs.; the right cylinder for the application.

FORCE/VOLUME CHART
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Options
Page 171

CYLINDER POUNDS OF FORCE AT PS| CU. FT.
STROKE EFFECTIVE DISPLACEMENT

BORE ROD TYPE  |PISTON AREA! 60 80 100 200 250 400 PER IN. OF STROKE
ALL PUSH 1.767 106 142 177 353 442 706 .00102
1.50 0.625 PULL 1.460 88 117 146 292 365 584 .00084
1.000 PULL 0.982 59 79 98 196 246 392 .00057
ALL PUSH 3.142 188 251 314 628 785 1256 00182
& - 2.00 0.625 PULL 2.835 170 227 284 567 708 1134 00164
5] 1.000 PULL 2.357 141 189 236 471 589 942 00136
§ g,a ALL PUSH 4.909 295 393 491 981 1227 1961 .00284
S e 2.50 0.625 PULL 4.602 267 368 460 920 1150 1840 100266
< 1.000 PULL 4.124 247 330 412 825 1031 1650 100239
ALL PUSH 8.296 498 664 830 1659 2074 3318 .00480
3.25 1.000 PULL 7.511 451 601 751 1502 1877 3004 00435
1.375 PULL 6.811 409 545 681 1362 1702 2724 .00394
2 o ALL PUSH 12.566 754 1005 1257 2513 3141 5026 00727
< & 4.00 1.000 PULL 11.781 707 942 1178 2356 2945 4712 00682
-“é gn 1.375 PULL 11.081 665 886 1108 2216 2770 4432 00641
n = ALL PUSH 19.635 1178 1571 1964 3927 4908 7854 01136
5.00 1.000 PULL 18.850 1131 1508 1885 3770 4712 7540 01090
1.375 PULL 18.150 1089 1452 1815 3630 4537 7260 01050
s ALL PUSH 28.274 1696 2262 2827 5655 7068 11310 01636
8 - 6.00 1.375 PULL 26.789 1607 2144 2679 5358 6697 10716 01550
=5 1.750 PULL 25.869 1552 2070 2587 5174 6467 10348 01497
;_:’ §’° ALL PUSH 50.265 3016 4021 5026 10053 12566 20106 102908
= 8.00 1.375 PULL 48.780 2927 3902 4878 9756 12195 19512 102823
= 1.750 PULL 47.860 2872 3829 4786 9572 11965 19144 02770
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TAS - Single Rod
Mounts

TAS - Double Rod
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Options
Page 171
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SERIES ‘TAS’ (NFPA) CYLINDER

Floating Rod Bushing

SELF ALIGNMENT FEATURE
Rod Bushing is designed to float .002” ®
to improve bearing surface alignment.

y ®

¥,

1

|

1

'_T.
CUSTOMER CYLINDER CYLINDER
EQUIPMENT ROD BUSHING  PISTON

N/

* Reduces cylinder drag and erratic operation
* Reduces cylinder wear

* Provides a minimum of 25% longer life than
fixed Rod Bushing designs

® ©

A

HEAVY-DUTY DESIGN FOR RELIABLE, CONSISTENT OPERATION

@ FLOATING ROD BUSHING - Precision machined from
150,000 PSI rated graphite filled cast iron and PTFE
coated to reduce friction and extend cycle life. Bushing
design traps lubrication in effective bearing area.

@ HEAD, CAP & RETAINER — Precision machined steel head,
cap and retainer are held to close tolerances and insure
accurate alignment for a truly square cylinder.

® CYLINDER TUBE — Precision machined steel tube with
hard chrome [.D., is honed and micro finished for
extended seal life and improved cycle rates.

@ PISTON ROD - Precision machined from high yield,
polished and hard chrome plated steel.

® PISTON & ROD SEALS - Heavy lip design Carboxilated
Nitrile construction. Seals are pressure activated
and wear compensating for long life (self-lubricating
material).

® ROD WIPER — Abrasion resistant urethane provides
aggressive wiping action in all environments. External lip
design prevents debris from entering cylinder.

OPERATING 250 PSI AIR (17 BAR)

PRESSURE

OPERATING

TEMPERATURE

@ PISTON - Precision machined from 6061-T651 alloy
aluminum, provides an excellent bearing surface for
extended cylinder life.

TIE RODS — Pre-stressed high carbon steel tie rod
construction eliminates axial loading of cylinder tube and
maintains compression on tube and end seals.

© PERMANENT LUBRICATION - Permanently lubricated
with Magnalube-G PTFE based grease on all internal
components. This is a non-migratory type high performance
grease providing outstanding service life. No additional
lubrication is required.

@ CUSHIONS - (Options H & C) Floating cushion seal
designed for maximum cushion performance, quick return
stroke break-away and extended life.

® CUSHION ADJUSTMENT NEEDLE - Adjustable steel
needle design has fine thread metering and is positively
captured to prevent needle ejection during adjustment.

® WEAR BAND - 90% Virgin PTFE and 10% Polyphenylene
Sulfide material provides extended life due to extremely
low wear factor.

Carboxilated Nitrile: -20°F to 200°F (-25°C to 90°C)
Fluorocarbon: 0°F to 400°F (-20°C to 200°C)

Performance options:

* BP — Bumper piston seals allow higher piston velocities due to
rapid deceleration feature, increasing productivity.

* ST — Stop tubes are used to reduce rod bearing and piston
stress (refer to page 185 for cylinder design guidance).

* MA — Micro-Adjust provides a precision adjustment on the
cylinder extend stroke, providing quick and accurate cylinder
positioning, reducing set-up time.

* SSA — Stainless Steel Piston Rod, Tie Rods, Nuts and Fasteners
provide corrosion resistance in outdoor applications and wet
environments.

* LF — Low Friction seals reduce breakaway and running friction.
Effective at all operating pressures.

* NR — Non-Rotating option incorporates two (2) internal guide
rods preventing rod rotation (NFPA dimensions).
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HOW TO ORDER: SERIES ‘TAS’ (HEAVY-DUTY STEEL CYLINDERS)

—
TAS - MF1 - 250 x 10 - HC - KK3 P
=
] a L
[ SERIES | BORE STROKE CUSHIONS [ OPTIONS | <] g
[Tas] 250 PSI AIR | 1.50[2.00 1 120 HEAD CUSHION ‘ ADDS LENGTH TO CYLINDER - SEE “OPTION LENGTH ADDER” CHART BELOW.
(o]
2501325 maoET0 || 7 [oprom 2 S STHDARD. A = | EXTENDED PISTON ROD THREAD (Example: A = 2') s‘
NFPA MOUNTS 4.00]5.00 ORDER : AS | ADJUSTABLE STROKE - RETRACT (SPECIFY LENGTH, Example: AS = 47)
MF1 | FRONT FLANGE (1.50"-6.00" Bore) 6.00 |8.00 P(IJ.é]#l%nEzAl[; [;LTJASAI';[I&I:’D A/O | AIR/OIL PISTON
MF2 | REAR FLANGE (1.50°-6.00” Bore) LH =
ME3 | FRONT MOUNTING HOLES (8.00” Bore) SPECIFY FOR POSITIONS: 1,3 & 4 i BE; ZZ EEEI:::E gﬂm:: EZIZETS S
ME4 | REAR MOUNTING HOLES (8.00” Bore) CAP CUSHION .
MP1 | REAR PIVOT CLEVIS (1.50"-8.00” Bore) c POSITION 6 IS STANDARD X| BH |25 URETHANE BUMPER HEAP ONL‘,{
MP2 | REAR PIVOT CLEVIS (1.50"-6.00" Bore) SPECIFY FOR POSITIONS: 5, 7 & 8 BP BUMPER PISTON SEALS (1.50” - 8.00” Bore) U —
MP4 | REAR PIVOT EYE (1,50"-6.00" Bore) LONG CAP CUSHION BSP E)S(:ET\‘%F;TDSFEISSPTZ?\"F;OSE"ZE’ Example: BSP = 25') § >
MS1 | FRONT & REAR END ANGLE (1.50"-8.00" Bore) LC [  POSITION 6 IS STANDARD = - 050 , e w
2 SPECIFY FOR POSITIONS: 5, 7 & 8 (Example: IF C = 0.50”, THEN 1”7 ROD EXTENSION IS C = 1507 | (0 1
MS2 | SIDE LUG (1.50°-8.00” Bore) 7@ T LARGE MALE ROD THREAD =
MS4 | BOTTOM TAPPED HOLES (1.50”-8.00” Bore) FIXED CUSHIONS ks | FEMALE ROD THREAD @, g';
mg ;222;;53:7\33'\:1(156??;?)699;5;9) ron (g'éﬁ?AgiﬁgT%ﬁ'o% KK3S | STUDDED PISTON ROD (KK3 with Stud, Loctite in place) g 4
MT4 | INTERMEDIATE TRUNNION (1.507-8.00” Bore) STYLE ADJUSTMENT NEEDLE) EE; ;E';;E':gs;ﬁx:giﬁzgggi? = @
MX0 | NO MOUNT (1.50”-8.00” Bore) SINGLE ROD (LEAVE FIXED CAP CUSHION KK10 | ROD COUPLER END —
MX1 | EXTENDED TIE RODS - HEAD & CAP (1.50°-8.00” Bore) BLANK) FCC[  (NON-ADJUSTABLE, NO it TMETRIC THREAD
VX2 | EXTENDED TIE RODS (CAP) (1.50"-8.00" Bore) D = DOUBLE ROD END ADJUSTMENT NEEDLE) KX | NON-STANDARD THREAD -
MX3 | EXTENDED TIE RODS (HEAD) (1.50°-8.00” Bore) FIXED HEAD AND CAP CUSHION —
SB | SPHERICAL BEARING CAP PIVOT (1.50'-8.00 Bore) FC (NON-ADJUSTABLE, NO LF LOW FRICTION SEALS (Refer to Page 183 for specifications) >
- - ADJUSTMENT NEEDLE) MA | MICRO-ADJUST (6" MAX. STROKE) Available on Double Rod End Models w
MAB_| MICRO-ADJUST WITH SOUND DAMPENING BUMPER (6" MAX_ STROKE) z!
Note: BIE 8:8:@‘[‘)‘2\;2&”!53’*” MS | METALLIC ROD SCRAPER (BRASS CONSTRUGTION) 4]
CUSHIONS. NR NON-ROTATING (Refer to page 180 for specifications) (==}
About our Part Number System ‘ OP | OPTIONAL PORT LOCATION (Example: Ports @ 3 & 7) ELCR
Example: FCLH 0S| OVERSIZE ROD DIAMETER (SPECIFY SIZE, Example: 0S = 1.38") 73¢)
* Simple, easy to understand SAE_| SAE PORTS (SPECIFY SIZE, Example: SAE #10) =
SSA | STAINLESS STEEL PISTON ROD, TIE RODS & NUTS, AND FASTENERS 8_
o No excessive codes! SSC_| STAINLESS STEEL CUSHION NEEDLES
SSF_| STAINLESS STEEL FASTENERS
L . . SSN_| STAINLESS STEEL TIE ROD NUTS
* Eliminates mistakes when ordering SSR | STAINLESS STEEL PISTON ROD —
SST_| STAINLESS STEEL TIE RODS a
Example: A 2.50” Bore by 10” Stroke STOP TUBE - SPECIFY STOP TUBE LENGTH (in inches) ,
; X | ST | SPECIFY STROKE AS ES (effective stroke)
NFPA cylinder, Front Flange (Example: TAS MS4 2 X 24ES-ST=3) g o
Mount, Head & Cap Cushions. TH | 400 PSI HYDRAULIC NON-SHOCK (Refer o page 183 for = g
VS_| FLUOROCARBON SEALS Ely
Part Number: TAS-MF1-2.50 x 10-HC XX__| SPECIAL VARIATION (SPECIFY) 7
~
OPTION LENGTH ADDER 8_
(ADD TO CATALOG BASIC OVERALL LENGTH DIMENSIONS)
OPTION
STANDARD PORT AND CUSHION ST (STOP TUBE)
ADJUSTMENT POSITIONS P T oo oo oo Erampe ST=2
)] 1.50 0500" | 0250" [ 0.250” 2
. 2.00 0500" | 0250" [ 0.250” 2
* Ports - Positions 1 and 5 . . _ N ©)
2.50 0500" | 0250" [ 0.250 2 &S
* Cushion Adjustment - Positions 2 and 6 325 | 0500° | 0250 | 0.250" 2 &) g.
. . 4.00 0500" | 0250" [ 0.250” 2 33
L] -
Specify Non-Standard Positions When s00 o500 om0 T oomo > =2
6.00 0500" | 0250" [ 0.250” 2
Orderin
. . 8.00 0500" | 0250" [ 0.250” 2
* Port Location 9 is center of cap face. _ _
ote: e desire Op lube length adds directly to the overal
*Note: The d d Stop Tube length adds directly to th Il

cylinder length.

A

80¢ 93¢
$3110SSIID

€T 98ey
SOYDIHUMS

1.50”-8.00" 1.50”-8.00" 1.50”-8.00" 1.50”-8.00" 1.50”-8.00" 1.50”-8.00"
Bores Bores Bores Bores Bores Bores

65T 95ed
eje( [ed1uyday
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/ / °
SERIES ‘TAS” DIMENSIONS: THREADS Z
<
L ROD END STYLE: ROD END STYLE: ROD END STYLE: m
KK1 KK3 KK4 =
g 5 KK2 ~
7T KK3 @)
e D FEMALE D <
w ACROSS THREAD ACROSS =5
& FLATS MM MM FLATS MM ~
- \ -\
H ) = ) ) 3
- N - N M
Y / Y 2
D Q
» ACROSS
v e _/ =
FLATS KK4 A —=]
<.2 THREAD =
0@ c M~
] s .H
w) v m
<E )
= 2
l— AC — Q
— AD
<)
(=4 D AE—=—{ |=—
22 ACROSS
SH S FLATS MM MM
»n 2 [\ ] - J «m WD on Ry B
D = | / | /
2 SHEm 7
= RV J - | __
AF
R.06
3 c— R13—/ RO3
[~
2L ROD END STYLE: ROD END STYLE:
-g c KK5 KK10
] g ROD DIA
' D3 (MM) ) A C D AC AD AE AF KK1 KK2 KK3 KK4
2 0.625 0.750 0.375 0.500 1.125 0.625 0.250 0.375 7/16 - 20 1/2 - 20 7/16 - 20 5/8-18
= 1.000 1.125 0.500 0.875 1.625 0.938 0.375 0.688 3/4-16 7/8-14 3/4-16 1-14
1.375 1.625 0.625 1.125 1.750 1.063 0.375 0.875 1-14 11/4-12 1-14 13/8-12
1.750 2.000 0.750 1.500 2.000 1.313 0.500 1.125 11/4-12 | 11/2-12 | 11/4-12 | 13/4 -12
Four (4) wrench flats is an option.
@ -
~
L / / °
=+ SERIES ‘TAS’ DIMENSIONS: BASIC CYLINDER (NO MOUNT,
o [
O . (2) EE NPT Y P + STROKE
B BUSHING DIA. MM ROD DIA.
KK THDS. [x HH
nE H @
32 DIA.
BUSHING
. o, - MXO
o | )l
e ik g
2% e =3,
8 n«.‘ Ezq_ >{F LB + STROKE
< ZB + STROKE
ROD DIA. ADD TO STROKE
BORE | (MM) A B C E EE F G ] K KK R \Y Y LB P ZB
0.625 | 0.750 | 1.125] 0.375 7/16-20 0.250 | 1.875 4.875
. 1.50 000 T 125 T 500 T0.500] 2000 [0:375]0.375 1.500{ 1.000 [0.250 (=572 *=2 1438 [ 5500 T3 9507 3025|2375 5250
¥ 0.625 | 0.750 ] 1.125] 0.375 7/16-20 0.250 | 1.875 4.938
=
S (';l 2.00 1000 17125 1150010500 2.500{0.375]0.375{1.500{1.000]0.313 3416 1.844 0.500 [ 2.250 3.625(2.375 =313
= &
s« 0.625 10.750(1.125]0.375 7/16-20 0.250] 1.875 5.063
& = 2.50 1.000 11125 11500 1 0.500 3.00010.375{0.375|1.500]1.000{0.313 3416 2.188 0.500 [ 2.250 3.750(2.500 = 438
1.000 [ 1.125]1.500 | 0.500 3/4-16 0.250] 2.375 6.000
3.25 1375 11.625 12.00010.625 3.75010.500(0.625|1.750{1.250(0.375 14 2.766 0.375 1 2.625 4.25012.750 6.250
1.000 [ 1.125]1.500 | 0.500 3/4-16 0.250] 2.375 6.000
% 4.00 1375 11.625 12.000 10.625 4.50010.50010.625(1.750(1.25010.375 T2 3.328 0.375 1 2.625 4.25012.750 6.250
= 1.000 [ 1.125]1.500 | 0.500 3/4-16 0.250 | 2.375 6.313
= 2 5.00 1375 11.625 12.000 1 0.625 5.500{0.500{0.625|1.750]1.250{0.438 112 4.109 0.375 1 2.625 4.50013.000 6.563
Qv 1.375 [ 1.625] 2.000 | 0.625 1-14 0.250 | 2.750 7.063
E :’fb 6.00 502000 T 2375 T0.7501 &-500| 0-750{0.7502.000|1.500| 0.438 === 4-875 1555 T3 000 1 >-090 | 3-250 5573
S} 1.375 [1.625]2.000 | 0.625 1-14 0.375 ] 2.750 7.313
ld_.) 8.00 1750 1200012375 10.750 8.500({0.750]0.625{2.000|1.500]0.563 T1/412 6.438 0.500 1 3.000 5.12513.375 71563

‘TAS’ SERIES BASE DIMENSIONS FLIP-OUT (PAGE 160)
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SERIES ‘TAS” DIMENSIONS:

ROD END STYLE:

ROD END STYLE:

THREADS

ROD END STYLE:

KK1 KK3 KK4
KK2
KK3
D FEMALE D
ACROSS THREAD ACROSS
FLATS MM MM FLATS MM
- \ -\
H ) = | )
- N — N
_V / _V
KK1 / 2
_ ACROSS
KK2 A ——| FLATS kkd—"|=— A —o]
THREAD o THREAD
|- AC —
AD
D AE—=—] |=—
ACROSS
FLATS MM MM
] -\ J - T
L / | /
- A\ A
RV J  |_V
AF
R.06
c! R.13—/ R.03
ROD END STYLE: ROD END STYLE:
KK5 KK10
R?BA'})'A' A C D AC AD AE AF KK1 KK2 KK3 KK4
0.625 0.750 0.375 0.500 1.125 0.625 0.250 0.375 7/16-20 | 1/2-20 | 7/16-20 | 5/8-18
1.000 1.125 0.500 0.875 1.625 0.938 0.375 0.688 3/4-16 | 7/8-14 | 3/4-16 1-14
1.375 1.625 0.625 1.125 1.750 1.063 0.375 0.875 1-14 | 11/4-12] 1-14 | 13/8-12
1.750 2.000 0.750 1.500 2.000 1.313 0.500 1025 | 11/4-12 112-12 [ 11/4-12 [ 13/4-12

Four (4) Wrench flats is an option.

SERIES ‘TAS’ DIMENSIONS: BASIC CYLIN

(2) EE NPT
; B BUSHING DIA.

312 DIA.

B
/ \
i \

BUSHING
RETAINER |
(8” BORE ONLY) \

MM ROD DIA.
KK THDS.

P + STROKE

MXO

DER (NO MOUNT)

I \\\»,/ pAa

& D) i i

—» Cl— <—G—-{ ‘%J—»

R >V —> K

Esa - F LB + STROKE
ZB + STROKE

ROD DIA. ADD TO STROKE
BORE| (MM) A B C E EE F G ] K KK R \% Y LB P 7B
0.625 10.750(1.125[0.375 7/16-20 0.250(1.875 4.875
1.50 1.000 11.12517.50010.500 2.000({0.37510.375]1.500(1.000]0.250 3/416 1.438 0.50012.250 3.62512.375 5250
0.625 10.750]1.125]0.375 7/16-20 0.250(1.875 4.938
2.00 1000 T7.12511.50010.500 2.500{0.375(0.375(1.500|1.000]0.313 3416 1.844 050012250 3.625(2.375 t313
0.625 10.750]1.125]0.375 7/16-20 0.250(1.875 5.063
2.50 1.000 11.12511.50010.500 3.000{0.375(0.375(1.500|1.000]0.313 3416 2.188 0.50012.250 3.750(2.500 438
1.000 [1.125]1.500]0.500 3/4-16 0.250]2.375 6.000
3.25 1375 11.62512.00010.625 3.75010.500]0.625(1.75011.250|0.375 T2 2.766 0.37512.625 4.25012.750 6.250
1.000 [1.125[1.500]/0.500 3/4-16 0.250(2.375 6.000
4.00 1375 11.62512.00010.625 4.50010.500]0.625(1.750|1.250|0.375 T2 3.328 0.37512.625 4.25012.750 6.250
1.000 [1.125[1.500]/0.500 3/4-16 0.250(2.375 6.313
5.00 1375 11.62512.00010.625 5.500({0.500(0.625(1.750|1.250]0.438 112 4.109 0.37512.625 4.50013.000 6.563
1.375 [1.625]2.000]0.625 1-14 0.250(2.750 7.063
6.00 1.750 12.00012.37510.750 6.500({0.750]0.75012.000(1.500]0.438 T 1/4-12 4.875 0.37513.000 5.000]3.250 7313
1.375 [1.625[2.000[0.625 1-14 0.375(2.750 7.313
8.00 1750 12.0001237510750 8.500(0.750(0.625(2.000|1.500]0.563 11412 6.438 0.50013.000 5.125(3.375 7563

‘TAS’ SERIES BASE DIMENSIONS FLIP-OUT (PAGE 160)




SERIES ‘TAS” DIMENSIONS: PIVOT MOUNTS

|2 CD pia. (PIN INCLUDED)
g 3 Tt S—m- - ‘ ‘ CDoA XEENPT(Z)
=T g1 o o SERRE TN B &
» © mils AN
2~ MP1 SHE o MP1 | &)

g o || |® i 4 & e

XC + STROKE AM* oW oWl «——— XC + STROKE Q A i o
§§ WELDED MP1 MOUNT IRON CASTING MP1 MOUNT
T (OPTIONAL)**
< £
=5
CD pia.
i l ®@ Hi @

H1 7
g MP2 ]
0 J o ||| |®
L7FLL% " %CW;CWk
XD + STROKE f«—i«CB

MP2 MOUNT

(IRON CASTING)

Mounts

=]
=]
-3
2
[=Ye]
=
wn
1
2
-

CD pia.

TAS - Double Rod
Mounts

g1 "
i) MP4
: pﬁj |

XD + STROKE [«—>i<— CB

MP4 MOUNT

(IRON CASTING: 1.50” - 4.00” BORES, WELDMENT: 5.00” - 6.00” BORES*)

Options
Page 171

‘MP1’, ‘MP2" CLEVIS AND ‘MP4’ EYE MOUNT DIMENSIONS ACCESSORIES (SEE PAGES 209-213 FOR DIMENSIONS)
EYE CLEVIS
@ ROD DIA. ROD ROD CLEVIS | BRACKET BRKT
g o BORE| (MM) CB CD CWwW FL L M XC XD CLEVIS EYE PIN (FOR MP1) (FOR MP4)
S8 0.625 5.37515.750 | RC437 RE437 CP500
@
s ;;1; 150 1.000 0.750 1 0.500 | 0.500 ] 1.125 1 0.750 | 0.625 5.750 | 6.125 | RC750 RE750 CP750
O 0.625 5.375 | 5.750 | RC437 RE437 CP500
O
& 2.00 1.000 0.750 | 0.500 [ 0.500 | 1.125 | 0.750 | 0.625 5750 1 6.125 | RC750 RE750 CP750 EB500 CB500
0.625 5.500 | 5.875 | RC437 RE437 CP500
2.50 1.000 0.750 | 0.500 [ 0.500 | 1.125 | 0.750 | 0.625 587516250 | RC750 RE750 CP750
1.000 6.875 | 7.500 | RC750 RE750 CP750
3.25 1.375 1.250 1 0.750 1 0.625 | 1.875 | 1.250 ] 0.875 7.125 [ 7.750 | RC1000 RET000 | CP1000
o 1.000 6.875 ] 7.500 | RC750 RE750 CP750
[SR¢]
£ a 4.00 1375 1.250 | 0.750 | 0.625 | 1.875 | 1.250 | 0.875 2125 17,750 | RC1000 RE1000 | CP1000 EB750 CB750
= 1.000 7.125 [ 7.750 | RC750 RE750 CP750
o= 0O *
& |20 Thays | 1200|0700 0625 | 1875 | 1.250 | 0875 77 575 78,000 | RC1000 | RE1000 | CP1000
1.375 8.125 1 8.875 | RC1000 RET000 | CP1000
*
6.00 1.750 1:500 1 1.000 ] 0.750 ] 2.250 | 1.500 | 1.000 8.37519.125 | RC1250 RE1250 | CP1375 EB1000 CB1000
1.375 8.250 RC1000 RE1000 | CP1000
8.00 1750 1.500 | 1.000 | 0.750 | N/A [ 1.500 [ 1.000 8.500 N/A RC1250 RE1250 | CP1375
Clevis pins are provided with pivot mounts. **Cast Iron removable mounts are optional, and must be requested when ordering
*MP4 5.00"-6.00" bores are 3-5 day delivery. (1.50”-6.00" bores).
For dimensions not shown, see page 160. Specify “CAST MP1” when ordering.

Technical Data
Page 259
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SERIES ‘TAS” DIMENSIONS: PIVOT MOUNTS

@Y [ g7 i ; g
©—11 | | MT i mMT2 (D
© | @ i : i ]

TL E (8Q.) TL:
uT XG XJ + STROKE ———|

Note: MT1 and MT2 Trunnions are

13pIO
0] MOH - SV1

. . . O

MT1 / MT2 one-piece solid steel construction. ="

7

‘MT1” HEAD TRUNNION AND ‘MT2’ CAP TRUNNION MOUNT DIMENSIONS ACCESSORIES (SEE PAGES 209-213 FOR DIMENSIONS) g '

ROD DIA. ADD STROKE a5

BORE (MM) E D TL uT XG XJ ROD CLEVIS ROD EYE CLEVIS PIN g &
0.625 1.750 4.125 RC437 RE437 CP500
1.50 1.000 2.000 1.000 1.000 4.000 N/A* 4.500 RC750 RE750 CP750
0.625 1.750 4.125 RC437 RE437 CP500

2.00 1.000 2:500 1.000 1.000 4500 2.125 4.500 RC750 RE750 CP750 ;

0.625 1.750 4.250 RC437 RE437 CP500 7]

250 1.000 3.000 1.000 1.000 >-000 2.125 4.625 RC750 RE750 CP750 ('ﬂ

1.000 2.250 5.000 RC750 RE750 CP750 5

3:25 1.375 3.750 R0y LRy >-750 2.500 5.250 RC1000 RET000 CP1000 0(%
1.000 2.250 5.000 RC750 RE750 CP750

400 1375 4500 | 1000 | 1000 | 6500 500 5.250 RC1000 RE1000 CP1000 g
1.000 2.250 5.250 RC750 RE750 CP750
>-00 1.375 Ly 1.000 1.000 7:500 2.500 5.500 RC1000 RE1000 CP1000

1.375 2.625 5.875 RC1000 RE1000 CP1000 =

6-00 1.750 6.500 1.375 1.375 9-250 2.875 6.125 RC1250 RE1250 CP1375 a

1.375 2.625 6.000 RC1000 RE1000 CP1000 1

8.00 1.750 8.500 1.375 1.375 11.250 2.875 6.250 RC1250 RE1250 CP1375 g w)

*No oversize rod available on 1.50” bore MTT1. c 8

For dimensions not shown, see page 160. = =

¢ o

~

=

(=L,

-+t
Uy,

9
T

©

‘T—c
=

=
N/

3
% =
-5
=2

ke TL T‘ ™ ‘F L Xl

M (Customer to Specify)
MT4 Example: TAS - MT4 4 X 12-Xl = 6”

Note: MT4 Trunnions and Intermediate Section are one-piece solid steel construction.

80¢ 3ed
S3LI0SSIDY

‘MT4’ INTERMEDIATE TRUNNION MOUNT DIMENSIONS
BORE BD EB ™ L ™ UM XI
1.50 1.250 2.500 1.000 1.000 2.500 4.500 A
-
2.00 1.500 3.000 1.000 1.000 3.000 5.000 %
2.50 1.500 3.500 1.000 1.000 3.500 5.500 o
‘MTT1’, ‘MT2/, ‘MT4’ < > ‘5"
STANDARD CUSHION LOCATIONS 3.25 2.000 4.250 1.000 1.000 4.500 6.500 % ® =
HEAD CAP 2 N S
MOUNT | CUSHION | CUSHION 4.00 2.000 5.000 1.000 1.000 5.250 7.250 o <2
MT1 3 6 5.00 2.000 6.000 1.000 1.000 6.250 8.250 S8
rm
MT2 2 / 6.00 2000 | 7000 | 1375 | 1375 | 7625 | 10375 0
=
MT4 2 6 8.00 2.500 9.500 1.375 1.375 9.750 | 12.500 <

Note: Ports or cushions cannot be on same
side as MT1 & MT2 Trunnions.

6S¢ 99ed
ejeq [ed1uyday

162



SERIES ‘TAS’ DIMENSIONS: TIE ROD & FLANGE MOUNTS

DD

TAS - How To
Order
z
9
N
g
]
<
<
=Y

[7,]
Gm)C
w-g
- g
(V5]
LE
=3

MX3

PSS — -

-]
§ TIE ROD EXTENDED ‘MX1’, ‘MX2’ & ‘MX3” MOUNT DIMENSIONS TIE ROD EXTENDED ‘MX1’, ‘MX2” & ‘MX3’” MOUNT DIMENSIONS
o [ROD DIA] [ROD DIA]
o0 BORE| (MM) AA BB DD FH R BORE| (MM) AA BB DD FH R
o= 0.625 1.000
¥ 1.50 - 2.020 1.000 1/4-28 0.375 1.438 4.00 - 4.700 1.375 3/8-24 0.625 3.328
' 1.000 1.375
2] 0.625 1.000
ﬁ 2.00 1.000 2.600 1.125 5/16-24 | 0.375 1.844 5.00 1375 5.800 1.813 1/2-20 0.625 4.109
0.625 1.375
2.50 1.000 3.100 1.125 5/16-24 0.375 2.188 6.00 1750 6.900 1.813 1/2-20 0.750 4.875
3.25 1(3)(7)(5) 3.900 1.375 3/8-24 0.625 2.766 8.00 1;;(5) 9.100 *%2.313 | 5/8-18 *0.625 6.438

*8.00” bore utilizes a 3.50” diameter round retainer.
**BB dimension from face of head.
For dimensions not shown, see page 160.

TAS - Double Rod
Mounts

[FB HOLES (4) FB HOLES (4)
TETh T 6 T WA I
. il : i
s § § JJ MF1 | MF2 § § ll
- v ! ! - el i i
X Q- 9t L el e o
LiTFUFg" " e F ZF + STROKE k Li TF4J
1.50” - 6.00” BORES 1.50” - 6.00” BORES
[FBHOLES )

15

3.5" DIA.

ME3 ME4

Accessories
Page 208

ZF + STROKE 4»‘ [———E—>

8.00” BORE 8.00” BORE

5 Q ‘MF1’, ‘MF2’ FLANGE & ‘ME3’, ‘ME4’ CAP MOUNT DIMENSIONS ‘MFT1’, ‘MF2’ FLANGE & ‘ME3’, ‘ME4’ CAP MOUNT DIMENSIONS
=8 ROD DIA, Sroke ROD DIA. Sroke
'§ S BORE| MM) | E | F | FB|FH | R | TE | TF | UF | W | 7F |[BORE| MM) | E | F [ FB |[FH | R | TE | TF | UF | W [ ZF
A& 0.625 B 0.625]5.000 1.000 B 0.750]6.250
1.50 55 2.000| 0375 031310375 | 1.438 2750|3375 [ oo sSos | 4-00 555 4500 (0625|0438 06251 3.313 5.438 | 6.250 o
0.625 0.625]5.000 1.000 0.750]6.500
2.00 05072500 03750375 [0375 | 1.840 | — 3,375 4125 =—roemty |1 5.00 52— 5500 (0,625 |0.563 {0,625 |4.125 | — 6,625 |7.625 [Feores
0.625 0.625]5.125 1.375 0.875]7.375
2.50 50012000 [0:375{0.375 [0375 | 2.188 | — |3.875 |4.625 5y |16.00 [5en 6500 0,625 0.563 [0.750|4.875 | — | 7.625 |8.625 momos
1.000 0.750]6.250 1.375 1.625]6.750
3.25 375 (37500625 [0.438 0625|2760 | — |4.688|5.500 SO s |8.00 =25 8.500 0625 0.688 | NA | N/A 75701 N/A | NA e

For dimensions not shown, see page 160.

Technical Data
Page 259

163



SERIES ‘TAS’ DIMENSIONS: BASE MOUNTS

XA + STROKE

—-MST-—

-
>
(2]

O

g I

)

= =
-
=]

AB DIA. HOLES (6)**

Y4
. 35
5 =
S/ng‘ }q—AL — T Z’. g?
(=7
E (¢°]
S SA + STROKE

‘MS1’ ANGLE MOUNT DIMENSIONS =
ROD DIA. ADD TO STROKE a
BORE (MM) AB AH AL AO AT FH S SA XA z!
1.50 0.625 0.438 1.188 1.000 0.375 0.188 0.375 1.250 6.000 2.625 e L
) 1.000 ) ) ) ) ) ) ) ) 6.000 g Cl%
0.625 5.625 oo
2.00 1,000 0.438 1.438 1.000 0.375 0.188 0.375 1.750 6.000 6.000 g
0.625 5.750 S

2.50 1000 0.438 1.625 1.000 0.375 0.188 0.375 2.250 6.125 6.125

1.000 6.875
3.25 1375 0.563 1.938 1.250 0.500 0.125 0.625 2.750 7.375 2125 ;
4.00 1.000 0.563 2.250 1.250 0.500 0.125 0.625 3.500 7.375 6.875 L.n
1.375 7.125 Z o
1.000 7.250 o8
5.00 1375 0.688 2.750 1.375 0.625 0.188 0.625 4.250 7.875 7500 g g_
1.375 8.000 ol
6.00 1750 0.813 3.250 1.375 0.625 0.188 0.750 5.250 8.500 8.250 -
1.375 . 8.563 =1

8.00 1750 0.813 4.250 1.813 0.688 0.250 0.625 7.125 8.750 8.813

*#1.50” bore has four (4) AB diameter holes.
*8.00” bore utilizes a round retainer.
— — | -
5 O
T o o
& &, H i3
SB DIA. (4) e
—-MS2— —
K @ | ol

._.Fsu% FSUA;—'F SW

sT |

TS | ‘ >
XS — SS + STROKE s Q
us | o ®
m »n
74
==
‘MS2’ SIDE LUG MOUNT DIMENSIONS * =
ROD DIA. ADD TO STROKE »
BORE (MM) SB SH ST SuU SW TS us XS SS
1.50 0.625 0.438 1.000 0.500 1.125 0.375 2.750 3.500 1.375 2.875
) 1.000 ) ) ) ) ) ) ) 1.750 )
0.625 1.375
2.00 1000 0.438 1.250 0.500 1.125 0.375 3.250 4.000 1750 2.875 - %’
0.625 1.375 g =
m r~
2.50 1000 0.438 1.500 0.500 1.125 0.375 3.750 4.500 1750 3.000 N %
1.000 1.875 w @
3.25 1375 0.563 1.875 0.750 1.250 0.500 4.750 5.750 5125 3.250
1.000 1.875
4.00 1375 0.563 2.250 0.750 1.250 0.500 5.500 6.500 2125 3.250
—I
5.00 000 0.813 2.750 1.000 1.063 0.688 6.875 8.250 2008 3.125 @
1.375 2.313 - ?r
1.375 2.313 & 3
g =.
6.00 1750 0.813 3.250 1.000 1.313 0.688 7.875 9.250 2563 3.625 ,'z 8
8.00 L7 0.813 4.250 1.000 1.313 0.688 9.875 11.250 2 3.750 g g
: 1.750 : : : : : : : 2.563 : ¢
*8.00” bore utilizes a round retainer. s

For dimensions not shown, see page 160.
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TAS - How To

TAS- Base
Dimensions

TAS - Double Rod

Switches Accessories Options

Page 223

Technical Data

-]
Q
=
=
oo
=
(%2}
)
2
-

Order

Mounts

Page 171

Page 208

Page 259

SERIES ‘TAS’ DIMENSIONS: BASE MOUNTS

E/2

MS4

XT

SN + STROKE ———|

‘MS4’ BOTTOM TAPPED MOUNT DIMENSIONS

ROD DIA. ADD TO STROKE

BORE MM) E/2 NT TK N XT SN

1.50 ?83(5) 1.000 1/4-20 0.375 0.625 ;2?2 2.250
2.00 ?gég 1.250 5/16-18 0.500 0.875 ;2?? 2.250
2.50 ?8(2)(5) 1.500 3/8-16 0.625 1.250 ;2?2 2.375
3.25 12(7)2 1.875 1/2-13 0.750 1.500 ;ggg 2.625
4.00 1(3)(7)2 2.250 1/2-13 0.750 2.063 ;ggg 2.625
5.00 1(3)(7)(5) 2.750 5/8-11 1.000 2.688 ;222 2.875
6.00 1§;(5) 3.250 3/4-10 1.125 3.250 ;g;; 3.125
8.00 1;;8 4.250 3/4-10 1.125 4.500 ég;g 3.250

For dimensions not shown, see page 160.

SERIES ‘TAS” DIMENSIONS: SPHERICAL BEARING MOUNT

CD | -—
MM
| | |
I g1 o " S s
~ -~
— \
] 4 — [
— | —S—B ( ) =+ E
~_
—f B MS A ‘ A
-~ -
—MA |
WF —| L |~ EX —=— L_
XC + STROKE
‘SB’ SPHERICAL BEARING MOUNT DIMENSIONS
ROD DIA. ADD TO STROKE

BORE (MM) CcD E EX L MA MS NR WE XC
0.625 1.000 5375
1.50 T oo 0.500 2.000 0.437 0.750 0.750 0.938 0.625 3o S
0.625 1.000 5.375
2.00 7000 0.500 2.500 0.437 0.750 0.750 0.938 0.625 T35 =555
0.625 1.000 5.500
2.50 To00 0.500 3.000 0.437 0.750 0.750 0.938 0.625 T35 e
1.000 1.375 6.875
3.25 T35 0.750 3.750 0.656 1.250 1.000 1.375 1.000 T 138
1.000 1.375 6.875
4.00 ETE 0.750 4.500 0.656 1.250 1.000 1.375 1.000 T 32
1.000 1.375 7.125
5.00 T3os 0.750 5.500 0.656 1.250 1.000 1.375 1.000 T e
1.375 1.625 8.125
6.00 oo 1.000 6.500 0.875 1.500 1.250 1.688 1.250 o 530
1.375 1.625 8.250
8.00 T2 1.000 8.500 0.875 1.500 1.250 1.688 1.250 s )

Note: Pivot pin included with cylinder cap end only. 3.25"- 8.00” bores have tie rod nuts exposed on cap end.
8.00" bore utilizes round retainer.
*Must specify KK3 rod end if to be used with “MSRE” rod eye.
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SERIES ‘TAS” DIMENSIONS: DOUBLE ROD END

Benefits
* Standard and Oversize Piston Rods available.

13pIO
0] MOH - SV1

* Full range of Standard Options.

* Durable design. Full Rod Bearing at each
end of cylinder.

* Can be provided with Hollow Piston
Rods (gun-drilled through, to your size
requirements).

suoisuawiq
oseq -SV1

* Can be used in adjustable

—
extend stroke applications chﬁ
(by adding a stop collar on STANDARD PORT AND CUSHION §;§
one rod end or option AD]USTME’\_’TPOS'"ONS 5';':
”MA” - Refer to Page 779) : E?Jgtl:ié:(:clitjll?;inlspfjPSositions 2 and 6 8—

* Specify Non-Standard Positions When
Ordering

=
>
w
1]
2o
e o
cSc
2
R
=
1)
=%

SERIES ‘TAS’ DIMENSIONS: DOUBLE ROD END BASE MOUNTS

XAD + STROKE

® | —|-MS1D——[¢ar )
@ ‘ @ l | / LAT

=
S/Z% <fAL—>{ FHF FALH' T
SAD + STROKE

1L 98ed
suondQ

(@]

*8.00” bore utilizes round retainer.
*%1.50” bore uses four (4) “AB” holes.
For dimensions not shown, see page 160.

2
s 0
‘MS1D’ ANGLE MOUNT DIMENSIONS gs 2
ROD DIA. ADD TO STROKE 5 S
BORE (MM) AB AH AL AO AT FH s SAD XAD 2
0.625 6.500
1.50 1000 0.438 1.188 1.000 0.375 0.188 0.375 1.250 6.875 575
0.625 6.500
2.00 T 0.438 1.438 1.000 0.375 0.188 0.375 1.750 6.875 e
0.625 6.625
2.50 1,000 0.438 1.625 1.000 0.375 0.188 0.375 2.250 7.000 =000 ¢
1.000 8.000 ! =
el
3.25 T 0.563 1.980 1.250 0.500 0.125 0.625 2.750 8.500 el ;S
1.000 8.000 © @
4.00 375 0.563 2.250 1.250 0.500 0.125 0.625 3.500 8.500 5250
5.00 1'232 0.688 2.750 1.375 0.625 0.188 0.625 4.250 9.000 gé;g
1.375 9.250 @
6.00 750 0.813 3.250 1.375 0.625 0.188 0.750 5.250 9.750 5200 -
1.375 . 9.063 @® =
8.00 BT 0.813 4.250 1.813 0.688 0.250 0.625 7.125 9.250 B i
g
<)
=L
<¥]
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/ ’ . -
SERIES ‘TAS’ DIMENSIONS: THREADS >
IE ROD END STYLE: ROD END STYLE: ROD END STYLE: :
3 KK1 KK3 KK4 l:
3 ; KK2 'Q
EIC KK3 @)
e D FEMALE D c
» ACROSS THREAD ACROSS
& FLATS MM MM FLATS MM :
- \ -\
=+ J ] - / 2
- N - N X
_V / _V
/ D Py
0 2 KK1__| ACROSS y o
oS KK2 A —=| FLATS KK4 A —=— )
.2 THREAD THREAD
[~ C C b
1 s m
()] v “
< £ m
=Aa b
m
AC Z
| —] ﬁ
— AD ™
S
=3 D AE—=—{ |=—
2 ..2 ACROSS
on
S0 E FLATS B MM J il MM
wn o _\‘_ N\ ) (| Y
D = | / _ /
2 - N N
= RV J  |_V
AF
R.06
b o R13—/ RO3
&
.2 ROD END STYLE: ROD END STYLE:
-g KK5 KK10
=] [ROD DIA.
: (MM) A C D AC AD AE AF KK1 KK2 KK3 KK4
%) 0.625 0.750 0.375 0.500 1.125 0.625 0.250 0.375 7/16-20 1/2-20 7/16-20 | 5/8-18
ﬁ 1.000 1.125 0.500 0.875 1.625 0.938 0.375 0.688 3/4 -16 7/8-14 3/4 -16 1-14
1.375 1.625 0.625 1.125 1.750 1.063 0.375 0.875 1-14 11/4-12 1-14 13/8-12
1.750 2.000 0.750 1.500 2.000 1.313 0.500 1125 [ 1412 11212 [ 11/4-12 ] 13/4-12

Four (4) wrench flats is an option.

DOUBLE ROD END DIMENSIONS: BASIC CYLINDER (NO MOUNT)

P + STROKE

T T
MXOD
(NO MOUNT)

y—
~
=
v
&
& (2) EE NPT

72}
=
S
E=
=
S

B BUSHING DIA.

32 DIA.

s b O]
(8" BORE ONLY)
¢ ]
2 §
= g —»{C e 4—(5—-( ‘47(;4.
8 N vl
A g)c - F LD + STROKE: F o«
8 <
Q = ZM + 2 X STROKE
<
ADD 2x
ADD TO STROKE| STROKE
ROD DIA.
BORE| (MM) A B C E EE F G K KK R \" Y LD P M
0.625 0.750 | 1.125 | 0.375 7/16-20 0.250 | 1.875 6.125
5 . 1.50 1,000 1125 T 1500 1 0.500 2.00010.37510.375]1.5000.250 37416 1.438 0.500 12250 4.12512.375 6875
=& 0.625 0.750 [ 1.125 | 0.375 7/16-20 0.250 | 1.875 6.125
% o 2.00 1.000 1125 [ 1.500 | 0.500 2.50010.37510.375]1.50010.313 3416 1.844 0.500 | 2.250 4.12512.375 6.875
= i 0.625 0.750 1.125 0.375 7/16-20 0.250 1.875 6.250
N 2.50 1,000 1125 11500 10500 3.00010.37510.375]1.50010.313 3416 2.188 0.500 1 2.250 4.25012.500 =000
1.000 1.125 | 1.500 | 0.500 3/4-16 0.250 | 2.375 7.500
2 1.375 1.625 | 2.000 | 0.625 2750 L500) iers 1730 027 1-14 S 0.375 | 2.625 e s 8.000
1.000 1.125 1.500 | 0.500 3/4-16 0.250 | 2.375 7.500
]
= 4.00 1375 1625 2.000 1 0.625 4.50010.500{0.6251.750({0.375 114 3.328 0.375 3675 4.75012.750 5.000
[N 1.000 1.125 | 1.500 | 0.500 3/4-16 0.250 | 2.375 7.750
= P 5.00 1375 1625 1 2.000 10625 5.50010.500(0.625]1.75010.438 T-12 4.109 0375 | 2.625 5.000]3.000 8.250
Ly 1.375 1.625 | 2.000 | 0.625 1-14 0.250 | 2.750 8.750
on
.E & 6.00 1750 2000 1 2375 10750 6.50010.75010.750]2.000{0.438 T1/4 12 4.875 0375 1 3.000 5.500]3.250 9250
S 1.375 1.625 2.000 [ 0.625 1-14 0.375 2.750 8.875
5]
— 8.00 1750 2.000 | 2375 10750 8.50010.750(0.625]2.000|0.563 T1/4 12 6.438 0.500 | 3.000 5.62513.375 9375

‘TAS’ SERIES DOUBLE ROD END BASE DIMENSIONS FLIP-OUT (PAGE 167)
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SERIES ‘TAS” DIMENSIONS:

THREADS

ROD END STYLE: ROD END STYLE: ROD END STYLE:
KK1 KK3 KK4
KK2
KK3
D FEMALE D
ACROSS '\ THREAD ACROSS '\
FLATS MM MM FLATS MM
- \ -
ul ) ul )
- N | N
/ _V / V4 _V
D
KK1_] ACROSS
KK2 A —=] FLATS KK4J<_ A —=]
THREAD c THREAD
|le— AC —=]
AD
D AE—=—| |=—
ACROSS
FLATS MM MM
_\‘_ -\ J ) | [~ "\
/ _ J
[ N N
_V J — 1 _V
AF
R.06
C R.13 R.03
ROD END STYLE: ROD END STYLE:
KK5 KK10
ROD DIA.
(MM) A C D AC AD AE AF KK1 KK2 KK3 KK4
0.625 0.750 0.375 0.500 1.125 0.625 0.250 0.375 7/16-20 1/2-20 7/16-20 5/8-18
1.000 1.125 0.500 0.875 1.625 0.938 0.375 0.688 3/4 -16 7/8-14 3/4 -16 1-14
1.375 1.625 0.625 1.125 1.750 1.063 0.375 0.875 1-14 11/4-12 1-14 13/8-12
1.750 2.000 0.750 1.500 2.000 1.313 0.500 1.125 11/4-12 1 11/2-12 | 11/4-12 ] 13/4-12

Four (4) wrench flats is an option.

DOUBLE ROD END DIMENSIONS: BASIC

(2) EE NPT

B BUSHING DIA.

P + STROKE

CYLINDER (NO MOUNT)

1
3. DIA. Mx D
i o -
(8" BORE ONLY) (NO MOUNT)
'
‘4—3;»
-V
2 LD + STROKE Fle
ZM + 2 X STROKE

ADD 2x
ROD DIA. ADD TO STROKE| STROKE
BORE[ (MM) A B C E EE F G K KK R \% Y LD P M
0.625 0.750 [ 1.125 | 0.375 7/16-20 0.250 | 1.875 6.125
1.50 1,000 1125 [ 1500 1 0.500 2.00010.375(0.375]1.500(0.250 37416 1.438 0.500 | 2.250 4.125(2.375 6.875
0.625 0.750 [ 1.125 | 0.375 7/16-20 0.250 | 1.875 6.125
2.00 1.000 1125 T 1500 10500 2.50010.37510.375]1.5000.313 3416 1.844 0.500 1 2250 4.12512.375 6875
0.625 0.750 [ 1.125 | 0.375 7/16-20 0.250 | 1.875 6.250
250 1.000 1.125 | 1.500 | 0.500 3.00010.37510.37511.50010.313 3/4-16 2188 0.500 [ 2.250 4.25012.500 7.000
1.000 1.125 | 1.500 | 0.500 3/4-16 0.250 | 2.375 7.500
2 1.375 1.625 | 2.000 | 0.625 5.750 | WSO T2 | 1760 0372 1-14 R 0.375 | 2.625 1730 2750 8.000
1.000 1.125 | 1.500 | 0.500 3/4-16 0.250 | 2.375 7.500
4.00 1375 1625 1 2.000 10625 4.50010.500{0.625|1.750{0.375 114 3.328 0.375 2675 4.75012.750 5.000
1.000 1.125 | 1.500 | 0.500 3/4-16 0.250 | 2.375 7.750
5.00 1375 1625 1 2000 10625 5.50010.500({0.625|1.750(0.438 114 4.109 0375 | 2625 5.000|3.000 8250
1.375 1.625 | 2.000 | 0.625 1-14 0.250 | 2.750 8.750
6.00 1750 12000 [ 2375 1 0.750 6.50010.750({0.750]2.000(0.438 114 12 4.875 0.375 1 3.000 5.50013.250 9250
1.375 1.625 | 2.000 | 0.625 1-14 0.375 2.750 8.875
8.00 1750 T 2000 1 2375 1 0.750 8.50010.75010.625]2.000|0.563 T1/4 12 6.438 0.500 T 3.000 5.625(3.375 9375

‘TAS’ SERIES DOUBLE ROD END BASE DIMENSIONS FLIP-OUT (PAGE 167)




SERIES ‘TAS’ DIMENSIONS: DOUBLE ROD END BASE MOUNTS

o
| et
2 = SBDIA. (4)
23 ' L L
3 — i ]
' O
2 32 DIA.
BUSHING
& 1 MS2D- | [ O
(8" BORE ONLY)
|
ST [ 3 | j
@ f
Y £ ‘ e SU —fe—h—sw
5 2 | SSD + STROKE
P}
)
< E
) DOUBLE ROD END ‘MS2D’ SIDE LUG MOUNT DIMENSIONS
ROD DIA. ADD TO STROKE
BORE (MM) SB SH ST su SW TS us XS SSD
= 1.50 0.625 0.438 1.000 0.500 1.125 0.375 2.750 3.500 1.375 3.375
= ' 1.000 ' ' ' ' ' ' ' 1.750 '
%)D-E 2.00 ?'gég 0.438 1.250 0.500 1.125 0.375 3.250 4.000 ];;g 3.375
== - -
=3 0.625 1.375
ne 2.50 1000 0.438 1.500 0.500 1.125 0.375 3.750 4.500 % 3.500
2] 1.000 1.875
< 3.25 T 0.563 1.875 0.750 1.250 0.500 4.750 5.750 R 3.750
1.000 1.875
= 4.00 T3os 0.563 2.250 0.750 1.250 0.500 5.500 6.500 XL 3.750
1.000 2.063
=)
= 5.00 o 0.813 2.750 1.000 1.063 0.688 6.875 8.250 PR 3.625
Lo 1.375 2.313
@ . .
.g E 6.00 1750 0.813 3.250 1.000 1.313 0.688 7.875 9.250 XT3 4.125
= 1.375 2.313
D. s 8.00 B ET 0.813 4.250 1.000 1.563 0.688 9.875 11.250 D 4.250
9 For dimensions not shown, see page 167.
[

B - Ll_
5E N
22 Lo
O Q’E 3% DIA.
~MS4D-|— | O]
RETAINER
(8” BORE ONLY) I
! E/2 E ﬁ
o (4) NT TAR,
XT ————>¢——— SN + STROKE ———
v
‘T2 TK DEEP
=3
A
ot Eb DOUBLE ROD END ‘MS4D’ BOTTOM TAPPED MOUNT DIMENSIONS
9
< ROD DIA. ADD TO STROKE
BORE MM) E/2 NT TK N XT SN
0.625 1.938
1.50 1,000 1.000 1/4-20 0.375 0.625 2313 2.250
0.625 1.938
2 2.00 1,000 1.250 5/16-18 0.500 0.875 2313 2.250
= g 0.625 1.938
'_g o 2.50 1000 1.500 3/8-16 0.625 1.250 5313 2.375
S 1.000 2.438
& d : g
3.25 1375 1.875 1/2-13 0.750 1.500 > 688 2.625
1.000 2.438
4.00 1375 2.250 1/2-13 0.750 2.063 > 688 2.625
< 1.000 2.438
g 5.00 1375 2.750 5/8-11 1.000 2.688 > 688 2.875
R 1.375 2.813
Ln
" N 6.00 3.250 3/4-10 1.125 3.250 3.125
S 1.750 3.063
(=) 1.375 2.813
< a 8.00 1750 4.250 3/4-10 1.125 4.500 3.063 3.250
]
= For dimensions not shown, see page 167.
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SERIES ‘TAS” DIMENSIONS: DOUBLE ROD END TIE ROD & FLANGE MOUNTS

3% DIA. /
BUSHING
RETAINER

(8" BORE ONLY)

LN

7

ﬁr’%;

DD

DD

MX1D

DD

3% DIA.
BUSHING
RETAINER

(8" BORE ONLY)

LY

7

5 oy MX3D | [
BUSHING |
(8"RBE0TRAIEN(§ELV) { M / EI-
! A e
ST O
RN oo
TIE ROD EXTENDED ‘MX1D’ & ‘MX3D’ MOUNT DIMENSIONS TIE ROD EXTENDED ‘MX1D’ & ‘MX3D” MOUNT DIMENSIONS
ROD DIA. ROD DIA.
BORE | (MM) AA BB DD FH R BORE | (MM) AA BB DD FH R
0.625 1.000
1.50 1000 2.016 1.000 | 1/4-28 | 0.375 1.438 4.00 1375 4.719 1.375 3/8-24 | 0.625 3.328
0.625 1.000
2.00 1000 2.594 1.125 [5/16-24 [ 0.375 1.844 5.00 1375 5.813 1.813 1/2-20 | 0.625 4.109
0.625 1.375
2.50 1000 3.109 1.125 |5/16-24 | 0.375 2.188 6.00 1750 6.906 1.813 1/2-20 | 0.750 4.875
3.25 1.000 3.906 1.375 3/8-24 | 0.625 2.766 8.00 1.375 9.125 | **2.313 | 5/8-18 | *0.625 6.438
1.375 1.750
**“BB” dimension from head on 8.00” bore.
For dimensions not shown, see page 167.
[FB HOLES (4)
TSIy q;T = U TH
< 1 MFID | |0
Li TF 44 W FFH
UF
1.50” - 6.00” BORES
FB HOLES (4)
T
BUSHIG M E D 0 T
3 L OL)
WF +‘
8.00” BORE ONLY
‘MF1D’” FLANGE & ‘ME3D’ CAP MOUNT DIMENSIONS ‘MF1D’ FLANGE & ‘ME3D’ CAP MOUNT DIMENSIONS
ROD DIA. ROD DIA.
BORE| (MM) E FB | FH R TE | TF | UF | W | WF | |BORE| (MM) E FB [ FH R TE | TF | UF | W | WF
0.625 0.625] N/A 1.000 0.750[ N/A
1.50 1,000 2.000)0.313]0.375(1.438| — |2.750|3.375 1.000] /A 4.00 1375 4.500[0.438]0.625(3.328| — |5.438 6.2501'000 N/A
0.625 0.625] N/A 1.000 0.750] N/A
2.00 1000 2.500]0.375]|0.375(1.844| — |3.375|4.125 1.000] N/A 5.00 1375 5.500(0.563(0.625|4.109] — 16.625|7.625 1.000] N/A
0.625 0.625| N/A 1.375 0.875| N/A
2.50 1,000 3.000]0.375]0.375(2.188| — |3.875]4.625 1.000| /A 6.00 1750 6.500(0.563(0.750)4.875] — |7.625|8.625 1.125] N/A
1.000 0.750] N/A 1.375 1.625|1.625
3.25 1375 3.750]0.438]0.625(2.766| — |[4.688]5.500 1.000] N/A 8.00 1750 8.500[0.688| N/A [ N/A |7.563 N/A | N/A 8751875
For dimensions not shown, see page 167.
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SERIES ‘TAS” DIMENSIONS: DOUBLE ROD END PIVOT MOUNTS

=)

=

g % D DIA

II 5 & (&) J7+.ooo' E
-.001

»n f .

)S 3% DIA. /

(8” BORE ONLY) \

L N

aletie : @@ i MT1D O

7
F | © =3 -
\*/ 2
w
U C f— TL —«— E(SQ) TL —|
35 3 —+ LXGJ
® g ut
2 E
= g Note: MT1D Trunnions are one-piece solid steel construction.
DOUBLE ROD END ‘MT1D’” HEAD TRUNNION MOUNT DIMENSIONS
ROD DIA.
- BORE (MM) E D TL uT XG
=] 0.625 1.750
:; . 1.50 N/A® 2.000 1.000 1.000 4.000 NA
=D& 0.625 1.750
o0 &
k= g 2.00 1,000 2.500 1.000 1.000 4.500 > 125
70]
s 0.625 1.750
2 2.50 1.000 3.000 1.000 1.000 5.000 3125
1.000 2.250
]—
3.25 1375 3.750 1.000 1.000 5.750 5,500
1.000 2.250
.8 4.00 1375 4.500 1.000 1.000 6.500 5500
4 1.000 2.250
o 5.00 1375 5.500 1.000 1.000 7.500 2500
= 1.375 2.625
=
8 6.00 1750 6.500 1.375 1.375 9.250 2875
1.375 2.625
cIIJ 8.00 1750 8.500 1.375 1.375 11.250 2875
ﬁ *No oversize rod available on 1.50” bore MT1D.

For dimensions not shown, see page 167.

Z = - TD DiA. 1 1
S = ZS 2 | +o00 — T @
=1 N 1 \\%) <001 -
B & i
C= 3% DIA. ‘ / N\
A L) : O
(8” BORE ONLY) N &% /
i \\ //
e 5
& a L] ™ 1L
= "~ \ \ — X
g« o (Customer to Specify)
[*)
& o Example: TAS - MT44X 12-XI = 6"
8 (-
< Note: MT4D Trunnions and Intermediate Section are one-piece solid steel construction.
DOUBLE ROD END ‘MT4D’ INTERMEDIATE TRUNNION MOUNT DIMENSIONS
BORE BD EB D TL ™ UM XI
1.50 1.250 2.500 1.000 1.000 2.500 4.500 ®)
W
v C
-5 N 2.00 1.500 3.000 1.000 1.000 3.000 5.000 Lq
w-— D
E %o
Vg) & 2.50 1.500 3.500 1.000 1.000 3.500 5.500 O
‘MT1D’, ‘MT4D’ %
STANDARD CUSHION LOCATIONS 3.25 2.000 4.250 1.000 1.000 4.500 6.500 =
HEAD CAP —
g MOUNT CUSHION | CUSHION 4.00 2.000 5.000 1.000 1.000 5.250 7.250 O
a A MT1D 3 6 5.00 2.000 6.000 1.000 1.000 6.250 8.250 %
& N m
=% | mm4D 2 6 6.00 2.000 7.000 1.375 1.375 7.625 | 10375 @)
i T
7] Note: Ports or cushions cannot be on same 8.00 2.500 9.500 1.375 1.375 9.750 12.500 <
- side as MT1D Trunnions.

8.00” bore utilizes round retainer.
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Switches Accessories
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Technical Data
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Uncommon Options

Page 208

Page 259

BASIC OPTIONS

Index To Options:

PAGE

* A= - Extended Piston Rod Thread .. ................ 172
* AS - Adjustable Stroke (Retract). .. .................. 172
* A/JO - AI/OIl Piston .. ... 172
*B,BC,BH-Bumpers............................ 172
* BP - Bumper Piston Seals . .. ...................... 173
e H, C, LH, LC, ELH, ELC - Cushions . ................ 174
* ELH, ELC - Dimensions for Extra Long Cushions. . ... ... 175
e FC, FCH, FCC - Fixed Cushions . ... ................ 175
* Custom Length Cushions ......................... 175
* BSPT/BSPP - British Standard Pipe Threads. . .......... 176
e C= - Extended PistonRod . .. ................ ... .. 176
* DC, DCH, DCC - Dampening Cushions. ............. 176
* EN - Electroless Nickel . ....... ... .. .. .. .. ..... 176
* HP - High Impact Piston. .. ....................... 177
* KK3S - Studded Piston Rod . ...................... 177
* KK10 - Rod CouplerEnd . ........................ 177
* KKX - Special Rod Thread ........................ 177
* KKM - Metric Rod Thread .. ...................... 177
* Lubricants (LO01, L002, L003, LO04, LOO5, LO06, LOO7,

LO08, LOTT, LOT2, LOT3) . ..o 178
* MA - Micro-Adjust . . ... Lo 179
* MAB - Micro-Adjust with Urethane Bumper. . ......... 179
* MPR, MPH - Magnetic Piston. .. ................... 180

PAGE

* MS - Metallic Rod Scraper . ....................... 180
* NR - Non-Rotating (NFPA) Cylinders . ............... 180
* OP - Optional Port Location. . ..................... 181
* Optional Port & Cushion at Same Location ........... 181
* Optional Piston & Rod Bushing Materials (PMB, PMC,

PMD, SSP, RBB, RBC, RBD, RBS) . ................ 182
e Seals (LF, LT, LTE, OTS, TH, RWV, VS) . ............. 183
e OS-OversizeRod . ........ i, 184
¢ SAE - SAE “O"-Ring Boss Ports . . . .................. 184
° SE-SpringExtend . ...... ... ... . il 184
e SR-SpringRetract. ............. ... ... .. ..... 184
e SSA - Stainless Steel “All” .. ... ... ... .. ... .. ..... 184
e SSC - Stainless Steel Cushion Needle . .............. 184
e SSF - Stainless Steel Fasteners. .. ................... 184
* SSR - Stainless Steel Piston Rod . ................... 184
e SST - Stainless Steel TieRods . .. ................... 184
e ST-Stop Tube ...... ... ... 185
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Extended Piston Rod Thread

refers to the length of piston rod thread.

Shorter than standard lengths can be furnished at no charge. Longer
than standard lengths can be furnished at a nominal price adder.
Special length threads do not delay orders! pw

Adjustable Stroke (Retract)

Consists of a threaded rod in the cylinder cap, non-removable.
Provides an adjustable positive stop on the cylinder retract.

To order, specify “AS” and length of adjustment (Example: AS=3")
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Air/Oil Piston

Air/Oil pistons allow for the combination of pneumatic supply air with
the precise control of oil.

The basic A/O piston is designed for oil on the cylinder cap end, and a
“meter out” flow control (not provided) for precise return stroke
control.

For applications that require the oil to be on the cylinder rod end,
specify the TH option.

Note: Due to the nature of oil to remain in the tubing finish recesses, a
condition called “collaring” will allow oil to seep past the A/O seal over
time, escaping in the air valve exhaust.

B BC 218 Bumpers

Urethane impact dampening bumpers, used when cylinder speeds do
not allow for standard cushions.

BC=Cap Bumper BH=Head Bumper B=Head & Cap Bumper
(Note: Each bumper adds .25” to cylinder length)

(BH) .25"4‘ 'A— 4-‘ ’f(BC) 257

i LJ LJ@
—
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m Bumper Piston Seals (Note: “BP” Seals are Standard on Series ‘TD’ Tough Duty)

TRD’s Bumper Piston Seal, when used with our
advanced cushion design, decelerates the cylinder
at end of stroke, reducing noise and extending
cylinder life.

Standard Material: Nitrile
Operating Temp: -20°F to 200°F (-25°C to 90°C)

Optional Material: Fluorocarbon
Available in 1.50”-8.00” Bores
Operating Temp: 0°F to 400°F (-18°C to 205°C)

Operating Pressure: 250 PSI Air (17 BAR
Benefits Design Tips

velocities can be achieved due to rapid

deceleration feature, increasing
productivity.

performance on longer strokes (Options HC

& BP).
* Provides maximum impact dampening: ¢ Use the BP Seals without cushions on short
Reduces machine vibration. strokes requiring fast cycles.

* Reduces cylinder end-of-stroke noise. * Due to compressibility, BP Seals are not

e Available in Fluorocarbon Seals recommended for applications that require

(1.50” to 8.00” Bore) 100% repeatable stroke increments.

Bumper Piston Seals will shorten the cylinder stroke when operated at less than 90 PSI supply air. The charts
below show the approximate (average) stroke reduction, at various pressure (for new cylinders). As the cylinders are
cycled, the seals will take a slight set. Tests have shown that after 1,500,000 cycles, the seals will have between .001”
and .008” compression set per seal. After that, there is no noticeable compression set.

TOTAL STROKE REDUCTION []
(“A” DIMENSION x 2) (IN INCHES) 1]

BORE | 0 PSI | 10 PSI | 30 PSI | 50 PSI | 70 PSI | 90 PSI ! \
150 | 10 | .09 | 07 | .06 | .04 | .00 | ‘ | ‘
200 | 14 | 11 | 07 | .04 | .01 | .00
250 | 18 | 14 | 08 | .05 | .02 | .00
35 | 14 | a2 | 08 | .04 | .01 | .00
400 | 17 | 14 | .09 | 05 | .02 | .00
500 | 18 | 14 | 07 [ .03 | .01 | .00 Bl B
600 | 23 | 18 | 10 | .05 | .01 | .00 ~ | - ) )
800 | 31 | 26 | 15 | .07 | .03 | .00 g ‘ - 4 -

m©

PER END STROKE REDUCTION
(“A” DIMENSION) (IN INCHES)

BORE | O PSI | 10 PSI [ 30 PSI | 50 PSI | 70 PSI | 90 PSI

1.50 .048 .043 .035 .028 .021 .00
2.00 .069 .056 .037 .020 .010 .00 “A” DIM.

2.50 .091 .070 .042 .024 .008 .00 (SEE CHART)
3.25 .071 .059 .039 .020 .002 .00
4.00 .087 .069 .045 .026 .009 .00 !
5.00 .092 .072 .036 .013 .005 .00 I -

6.00 113 .091 .051 .023 .003 .00
8.00 .154 132 .076 .037 .016 .00

-l
. <4mmu1 O

“A” DIM.
(SEE CHART)

I

By
B

173

suondQ uowwodun

80¢ 25ed
SG!JOSSBZ)DV

gze 9%ed

S9Yd}Ms

65C 98ed
ejeq IED! Ull)a_]_

w
o
2
(o]
@}

.=
=
5
=
(7]




Switches Accessories

Page 223

Technical Data

%)
c
=]

=
=R

o

o
7]
-]

0

Uncommon Options

Page 208

Page 259

BASIC OPTIONS: ADJUSTABLE CUSHIONS

TR BT A P EEE B cushions

SEAL DESIGN

TRD’s advanced cushion design features a unique, one piece
seal that is allowed to float in a precision machined groove.
This type of seal design provides consistent cushion performance
and maximum seal life. Oversized flow paths molded in the
periphery of the seal provide full flow on the return stroke

without the use of ball checks.

FRONT SIDE BACK SIDE

HEAD CUSHIONS
Standard Length Head Cushion

Long Head Cushion

4Lz Extra-Long Head Cushion*
*NOTE: Extra-Long Cushions add length to cylinder. Refer to page 175 for
details.

CAP CUSHIONS
Standard Length Cap Cushion
Long Cap Cushion

'7.6°| Extra-Long Cap Cushion*
*NOTE: Extra-Long Cushions add length to cylinder. Refer to page 175 for
details.

HOW TO SIZE CUSHIONS FOR YOUR APPLICATION

Cylinders with air cushions provide a possible solution to destructive energies. The air cushion traps a small amount of exhaust air at

the end of stroke, providing an air pocket that decelerates the load. This reduces the potentially destructive energy being transmitted to
the cylinder and other components. The following is a brief explanation on how to determine the energy level of your application and
determine if an air cushion can provide adequate energy absorption. Air cushions do not build heat since the heat generated is dissipated

with the exhausted air flow.

Determine the total load to be stopped by the cylinder. Include the piston rod weight (see piston rod weight chart below).

STEP 1:

STEP 2: Determine the velocity (in feet per second) at which the load impacts the cylinder end caps.
STEP 3:  Use the following formula to calculate the energy the cylinder generates.

STEP 4:

CUSHION SIZING FORMULA:

energy = (G_MA/I xv?) + (p xk)

W = Total weight of load in pounds (including piston rod)
V = Velocity (in feet per second)
P = Driving pressure in PSI (usually the air line pressure)
K = Bore constant value (see chart below for “K” values)
MAXIMUM ENERGY DATA
Hor C LH or LC |ELH or ELC
Standard Long Extra-Long
Cushion Series [ Cushion Series | Cushion Series
Max Energy Max Energy Max Energy
BORE K (ft-bs) (ft-Ibs) (ft-lbs.)
1.50 .06 8.2 12.8 26.9
2.00 1 13.8 21.7 45.8
2.50 17 24.6 38.6 81.5
3.25 .25 45.7 83.6 172.2
4.00 .38 57.3 137.1 282.6
5.00 .59 94.6 226.0 465.8
6.00 1.37 225.5 334.4 767.6
8.00 2.43 411.3 609.8 1399.8
10.00 3.79 379.4 621.4 1620.9
12.00 5.47 554.8 908.8 2370.6

Using the table below, select the proper cushion length. Note: You can choose a larger bore size to increase cushion capacities.

SIZING EXAMPLE:

How to figure the energy for a 2.50” bore cylinder, 10" stroke,
0.625" piston rod, moving a 25 Ib. load at 6 feet per second with
80 PSI air.

P=80 PSI  W=26.25 Ibs. V=6 FPS.

Energy = (26.25/64) X (6% or (36) + (80 X .17)
Energy = 28.36 ft/Ibs.

K=.17

The Maximum Energy Data Chart indicates that the long cushion

at 38.6 maximum energy value would be the right choice for this
application.

PISTON ROD WEIGHT CHART
Rod Dia. Piston Rod Weight*
0.625" .35 Ib. 4+ .09 Ib./in. of stroke
1.000” 1.1 1b. 4+ .22 Ib./in. of stroke
1.375” | 2.3 |b. + .42 Ib./in. of stroke
1.750” 5.0 Ib. + .68 Ib./in. of stroke
2.000” | 6.1 Ib. + .88 Ib./in. of stroke
2.500” 10.4 Ib. + 1.39 Ib./in. of stroke

*Double Weight for double rod end cylinders.

Design Tips:

* Cushions Adjustment screws can be ordered on
same side as ports. Refer to page 181 for details.

* BP Seals provide additional impact dampening and
noise reduction (refer to page 173 for details).
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200 L4487 “ELH" Extra-Long Head Cushions and “ELC” Extra-Long Cap Cushions
add length to the cylinder. Refer to the chart for dimensions.

(2) EENPT
| Y | PX + STROKE |
B BUSHING DIA. VIV OD DI ‘ ‘

@ 28] @ KK THDS.\ Lt

(NO MOUNT)

A
3H¢ f— G —fe— I f— y—rf—u—
v »>[K]
R F LBX + STROKE (TA-MS4-1.50” X 6” ELH - EN) Shown
I

ZBX + STROKE |

w
o
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BASIC DIMENSIONS “MX0O’ STANDARD & OVERSIZE RODS
BORE |ROD DIAMETER| A B C E EE F G ) K KK LBX | MM | PX R RM \% Y ZBX
0.625 Standard | 0.750 |1.125]0.375 7/16 20 0.625 0.250 | 1.875 | 6.875
) : 2.000[0.375 [0.375 [1.500{ 1.000|0.250 5.625 4.375|1.438 2.00 SQ.
150 77000 Oversize | NA | WA | NA N/A N/A Q™A [ NA | NA
0.625 Standard | 0.750 |1.125]0.375 7/16 20 0.625 1.75 HEX| 0.250 | 1.875 | 6.938
) : 2.5000.375 |0.375 [1.500{1.000[0.313 5.625 4.375|1.844
200 77560 Oversize | 1.125 |1.500]0.500 3/4-16 1.000 2.50 5Q. | 0.500 | 2.250 [ 7.313
5 5o |0:025 Standard_[ 0.750 |15 o375 F A U B e o Toeas | T 175 Hex]0.250 [1.675 | 7.063
: 1.000 Oversize | 1.125 |1.500|0.500] " : : : : : 3416 | > [1.000|™ "°13.005Q. [0.500 | 2.250 | 7.438
1.000 Standard | 1.125 |1.500]0.500 3/4-16 1.000 2.75 DIA.| 0.250 | 2.375 | 8.500
; 750/ 0. .625|1.750/1.250|0.37 7 250(2.7
325 7575 Oversize | 1.625 | 2.000]0.625 > 20| 0-200|0-625|1.750]1.250 0.375 =777 6.750 [77557 52501 2760 155 20705575 625 [ 8.750 =
1.000 Standard | 1.125 |1.500]0.500 3/4-16 1.000 2.75 DIA.] 0.250 | 2.375 | 8.500
4.00 ancar 4500 | 0.500 [0.625 |1.750[1.250{0.375 -2 6.750 5.250[3.320 =
1.375 Oversize | 1.625 |2.000]0.625 114 1375 3.50 DIA.| 0.375 | 2.625 | 8.750 =
1.000 Standard | 1.125 |1.500]0.500 3/4-16 1.000 2.75 DIA.] 0.250 | 2.375 | 8.813 3
300 ™52 Oversize | 1.625 [2.000]0.625] >0 0200 0-625|1-750]1.250 0,438 =777 7.000 [775507 5500 4100 15700 052 o5 625 [9.063 g
1375 Standard | 1.625 |2.000 | 0.625 114 1375 0.375 | 2.750 [10.063 S
. . ‘ .000|1. . . ‘ . 50 DIA.
600 ™50 Oversize | 2.000 |2.375 | 0.750] 020 | 0750 0-625(2.000]1.500 | 0.438 [7=727757 8.000 [775507 6.250 4.875 1 3.50 DIA- 175057000776 313 o
1.375 Standard 1.625 [2.000]0.625 1-14 1.375 0.375 | 2.750 {10.313 =]
) . 750|0.625 [2.000(1. , 12 375 6.438 [3.50 DIA. =
8.00 1750 Oversize | 2.000 [2.375[0.750] >0 | 0750 0:625|2.000/1.50010.563 =771 8125 1575507 6.375 | 6:43813.50 0.500 | 3.000 [10.563 3
1.750 Standard | 2.000 |2.375]0.750 0.625 11/4-12 1.750 3.50 DIA.| 0.500 | 3.063 [12.938 3
10.00 : 10.625| 1.000 2.250|2.000|0.688 10.375 8.313]7.922
2.000 Oversize | 2.250 |2.625]0.875 0.750 11212 2.000 5.00 DIA.| 0.375 | 3.188 |13.063
2.000 Standard | 2.250 |2.625]0.875 11212 2.000 0.375 | 3.188 [13.563
. 12.750| 1. 750(2.250] 2. . 10.87 .813{9.400 [5.00 DIA.
12.00 1= 00 Oversize | 3.000 |3.125 | 1.000] 279 1000|0-750|2:250] 2.000| 0.688 [ (o= 10875757017 8.813 1 9.400 5.00 0.500 | 3.438 [13.813

m Fixed Head & Cap Cushions

@ The fixed cushion option is comprised of a drilled orifice internally to provide a fixed flow rate for the
cushion. The flow path is set at about 50% of the cushions capability. Since the orifice is internal to the cylinder,

. . . Pe
there is no external adjustable cushion hardware. - 3
FIXED HEAD & CAP CUSHIONS % 2
The advantage of a fixed cushion is there are no cushion S E
adjustments to tamper with and get out of adjustment. Since the Fixed Head & Cap Cushions 3
cushion flow path is a drilled hole, the flow path is less susceptible
to blockage due to compressed air system contamination. Z0/; /| Fixed Standard Head Cushion
The disadvantage of the fixed cushion is the cylinder cannot be Fixed Standard Cap Cushion
adjusted for optimum cushioning at end of stroke. P
wn
g2
B =
CUSTOM LENGTH CUSHIONS R

Custom length cushions can be designed for your application.
Contact TRD for details!

Example: An OEM manufacturer of industrial equipment needed a

cylinder to shuttle a 125 Ib. rolling (and guided) fixture 36 inches of travel,

at low airline pressure to avoid operator injury. TRD developed a 3.50” long head
and cap cushion to meet the operating specifications.

65T 98ed
eje [ed1uyday
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CMEE British Standard Pipe Taper 8=\ Extended Piston Rod [
British Standard Pipe Taper (BSPT) threads have the same taper "C="is commonly referred to as Piston
as American NPT tapered threads, but use a 55° Whitworth Rod Extension. Piston rods canbe [T
2 thread form and different diameters (not interchangeable with NPT). extended to any length up to 120" total ~ (L......... ]
.2 . . iston rod length, including stroke portion.
3 SMg@ British Standard P’pe Parallel Eylinders withglcong “c” Ier%gths canpbe <—A—~| c
8 British Standard Pipe Parallel (BSPP), also referred to as BSP mounted away from obstacles or outside I“M
'§ “Straight” Thread (not interchangeable with NPT). hazardous environments. v |'_
0

m Dampening Cushions (ACE Controls NuCushions)

@ The DC option, available on 2.50”, 3.25” and 4.00” bore cylinders, greatly expand the range of available

cylinder internal cushioning options. The DC option incorporates dual NuCushion bumpers, dual wear bands and
Y g op p p p

an extended length piston to achieve outstanding performance.

Material: Urethane (2 WEARBANDS — ?AFPI]ECNIEEHCDLJ@HIDN

Operating Temperature: -30°F to 150°F I s y

Application i “HH

The DC option has proven itself in the lumber ol L —LOcK NUT
Z industry. The “log kick out cylinder” ] N
£ application is one of the most demanding in 7:j:} 77777 - - 7 §
S a typical lumber mill. The industry has tried a
c variety of expensive custom cylinder designs §3
g to cope with the abuse the kick-out cylinders N
£ see. Recent test cylinders at mills running 24/7 2
S average 3"/ years of trouble-free service. sty < e
=

DAMPENING CUSHIONS

Dampening Cushion at Head & Cap
Dampening Cushion at Head
Dampening Cushion at Cap

S0 Electroless Nickel EN CYLINDER SPECIFICATIONS

Electroless Nickel (EN) plating was invented in 1946 and has gained EN PLATED PARTS:
worldwide commercial usage since 1964. Common usages include aircraft
landing gear, automotive brake cylinder and components, fuel injector
parts, gas turbine parts, spray nozzles for chemical applications and many
electronic devises including hard drives.

Accessories
Page 208

Tube, Head, Cap, Bushing Retainer, Mounts (excluding
MT1/MT2, which is hard chrome plated stainless steel).

OTHER COMPONENTS:

- ) CEl less Nickel b h itude of 303/304 Stainless Steel: Tie Rods & Nuts, Retainer
e properties of Electroless Nickel contribute to the multitude of uses. Screws, Piston Rod (hard chrome plated), Rod Bushing

The coating provides an attractive finish, while exhibiting high abrasion and | |, itk PTFE Wear Band and Rod Wiper (optional: SAE
corrosion resistance. It's ability to uniformly coat blind holes, threads, internal | 660 Bronze Rod Bushing).

surfaces and sharp edges contributes to its effectiveness. It has a very high
bonding strength to the base metal (100,000-200,000 PSI), so much so that EN PLATING SPECIFICATIONS:

gas turbines use electroless nickel plating as a base to braze broken blades to. | HIGH PHOSPHORUS (highest corrosion resistant
Electroless Nickel plating available)

Switches
Page 223

@TRD PART NUMBER REVISION: COMPOSITION:  87-90% Nickel, 10-13% Phosphorus
The “EN” Series used to be ordered as: HARDNESS: Rc 46-48
EN -MS4 -2 x 10. THICKNESS: .0005"-.0007"
(Note: The “EN” Series was the “TA” Series with “EN” feature) LUBRICITY:  Excellent (Similar to chrome)

COEFFICIENT OF
FRICTION: Low

FINISH:  Bright and very smooth
Other types of EN plating are available. Contact TRD with
New Part Number: TA - MS4 -2 x 10 - EN your specifications for a prompt quote.

By offering “EN” as an option, you can now
make any TRD Series an Electroless Nickel
Plated cylinder!

Technical Data
Page 259
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Center Supports

@ Center supports are a design requirement for certain stroke lengths
to help in the torque process. In some applications longer tie rods
P que p pp g

CENTER SUPPORT RECOMMENDATIONS

. . ” ” ” ” w
without the center support may droop or bow to a point where the | 1-30", 200" & 250" Bores | Strokes longer than 48 &
tube won’t remain properly aligned in the tube groove. Center 3.25”,4.00” & 5.00" Bores | Strokes longer than 65" &
supports will prevent this from occurnng. 6.00” & Larger Bores Strokes longer than 72” -g

=
=
w

High Impact Piston

NE\N TRD threads each piston to the piston rod, and uses a permanent type anaerobic sealant to provide a leak-free
piston to piston rod connection. This design provides excellent service in 98% of applications. In high impact
applications (lumber mills, vinyl shears, etc.) a more robust connection may be needed.

The high impact piston option consists of a steel hex locking nut in addition to the standard piston to rod connection. 3
The hex locking nut is also staked to the piston rod for added durability. g
Special Features §
Counter bored Piston, Zinc Plated Steel Lock Nut =
o
Standard Features <
Staked Rod End, Permanent Loctite®, Threaded Piston to Rod Connection g'
7]
WUC Rod Coupler End WS Studded Piston Rod
@ The KK10 rod end was made popular in 3000 PSI hydraulic applications KK3S option combines the KK3 female
due to its versatility and high strength. Typically, a commercially threaded rod end design and a case-
available split flange end coupler and weld plate is used to connect the hardened stud, with permanent Loctite®
cylinder directly to the work that is being performed. When assembled, the KK3S has the same
Example: TA-ME3-12x10-KK10 dimensions as
a KK1 rod end. KKd MM ROD DIA. >
ROD DIAMETER N eEy 3 3
(MM) AC AD AE AF ThIS o;l).tlor? is usEful il Ui g
0.625 1125 | 0.625 | 0.250 | 0.375 . n appiications that |- g T S8
typically break | T * =
1.000 1.625 | 0.938 | 0.375 | 0.688 standard KK1 rod S »
1.375 1.750 | 1.062 | 0375 | 0.875 ends due to high LA c
1.750 2.000 | 1.313 | 0500 | 1.125 T load impacting. j%
2.000 2.625 | 1.688 | 0.625 [ 1.375 " A
2.500 3.250 | 1.938 | 0.750 | 1.750 A
5 <
o
Special Rod Thread Metric Rod Thread vE
@ TRD can machine virtually any diameter and type of rod NE\N ISO 6431 is a very popular European tie rod S2
thread on the piston rod end. Standard NFPA rod threads cylinder design. Equipment that is imported from outside
are UNF (fine), class 2 threads. Common the United States typically will contain metric tie-rod
alternative choices are UNC (course) threads. Some cylinders. In general, 1ISO 6431 tie rod cylinders are not
uncommon thread choices are threads larger than the as robust as NFPA cylinder designs and some customers
rod diameter. This is only possible by providing a KK3 prefer to replace the metric cylinders with NFPA designs -
(female) rod end and making a stud with the larger rod that will provide longer life. o
thread. TRD can provide cylinders with metric piston rod end 0;’: E:r
Note: Unless otherwise specified, the rod thread will be threads to assist customers in mating replacement S
standard catalog “A” dimension lengths. cylinders to existing equipment. e E
Example: TA-MX0-2x6-KKX=1/2-13 UNC Example: TA-MX0-2.5x3.937-KKM =M10X1 )
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BASIC OPTIONS: LUBE

LUR Magnalube-G Grease

Magnalube-G Grease is our standard lubricant used for
all products except for PFLF and RS Series.

Magnalube-G is a non-soap elastomer/PTFE grease designed for
superior performance in a wide range of applications. Insoluble
in water, Magnalube-G is a nonmigratory grease that tends to
stay put in the cylinder if there is no other oil present. Note: if
an FRL is used in the pneumatic system, the FRL must be
properly maintained to provide continued cylinder lubrication
as any oil will negate the Magnalube-C.

See www.magnalube.com for more information.

Color: Green
Recommended temperature range: -20°F to 200°F (-25°C to 90°C)

LI\ PFLF Series Standard Grease

A perfluoropolyether based grease that is relatively low
friction and is matched to perform with PFLF cylinders in
PCS controlled positioning systems.

Color: White Grease
Recommended temperature range: -55°F to 300°F (-48°C to 149°C)

AUIEH Low Temperature Grease

A silicone based high performance grease that is
specifically designed for extremely low temperatures.
The grease will cause slight swelling in seals, which
improves the sealing abilities.

Color: Pink Grease
Recommended temperature range: -85°F to 200°F (-65°C to 90°C)

JIEA Non-Conductive Grease

A petroleum-lithium based grease developed specifically
for the electrical industry. Used primarily on ultrasonic
welding equipment to eliminate internal arcing and
rapid metal degradation in cylinders. NLGI #1

Color: White-Light Tan Grease
Recommended temperature range: -20°F to 200°F (-25°C to 90°C)

LU USDA Food Grade Grease

Primarily white mineral oil based with zinc oxide and
polytetrafluoroethylene. NLGI #2 grease; recommended
for all food applications. USDA approved for incidental
food contact.

Color: White Grease
Recommended temperature range: 15°F to 300°F (-9°C to 149°C)

U High Temperature Lube

A silicone oil (Phenylmethy! siloxane, trimethyl-terminated)
with exceptional high temperature stability and lubricating
properties. Relatively low friction; 500cs viscosity.

Color: Clear Liquid
Recommended temperature range: 32°F to 500°F (0°C to 260°C)

Al High Vacuum Grease

A silicone compound (Polydimethylsiloxane, silica
amorphous, dimethyl siloxane, hydroxyl-terminated)
stiff grease used specifically in vacuum atmospheres on
heat treat furnace and silicon wafer manufacturing pro-
cesses. Non melting type. Note: Additional seals will be
required for vacuum service; contact TRD for assistance.

Color: White-Gray
Recommended temperature range: -20°F to 375°F (-25°C to 190°C)

LWIEA RS Series Standard Grease

USDA Food Grade grease. Synthetic based fluid with
aluminum complex soap thickener type grease that is ideal
for freezer applications. USDA approved for incidental
food contact.
Color: White
Recommended temperature range: -60°F to 300°F (-51°C to 149°C)

LIEH EPDM Seal Lube

A silicone (Dimethyl Siloxane Polymer) based, tacky-stiff
lubricant used specifically with EPDM type special seal
materials. Note: this lube is not compatible with Nitrile
seals.

Color: Clear
Recommended temperature range: -40°F to 300°F (-40°C to 149°C)

AUFA Water Hydraulic Grease

A polymer-fortified petroleum grease, PTFE additives, and
high molecular weight polymers formulated to resist water
washout. Used specifically for water hydraulic cylinders.
NLCI #2

Color: Green
Recommended temperature range: 0°F to 300°F (-18°C to 149°C)

JIEN Low Friction Oil

A low friction, synthetic oil offering superior extreme
pressure (EP), anti-wear properties and extremely low wear
rates. Designed specifically for low friction applications
such as counterbalance cylinders.

Color: White-Gray Liquid
Recommended temperature range: -30°F to 300°F (-34°C to 149°C)
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WaT| Micro-Adjust

SKETCH A
* Allows precise adjustment 50 ‘D’ Thread
of Cylinder extend stroke / E’ Stroke Adjustment Per Revolution g’
.. £
° Easy to read precision scale E ‘A’ (This dimension is minimum @)
” H H with cylinder fully extended -]
(001 Callbratlon) with 0.00” adjustment g
* Enclosed, no pinch point 2
design (it )* C + ok
g Retracted / | 2 X Stroke oke
* Available on all cylinder f
models with “D” Double lﬂ (NO pinch point area)
Rod End option *
* Up to 6” stroke and ‘—\.
adjustment* ‘—\; Typical bearing retainer plate
))/ Typical Head on Double

*Note: The adjustment range is throughout entire stroke.
Consult factory for longer stroke requirements or

Rod End Cylinder

modifications not listed. TA-MF1D-MA -
(SHOWN) =
S
MICRO-ADJUST DIMENSIONS 3
BORE A B C D E g
1.50 1.000 1.875 3.710 1/2-20 0.050 S
2.00 1.000 1.875 3.710 1/2-20 0.050 o
2.50 1.000 1.875 3.710 1/2-20 0.050 'E-
3.25 1.000 2.813 3.710 3/4-16 0.063 g
4.00 0.750 2.813 3.469 3/4-16 0.063 2

5.00 0.750 2.813 3.469 3/4-16 0.063

6.00 0.750 3.750 3.469 3/4-16 0.063

8.00 0.750 3.750 3.469 3/4-16 0.063

Note: See double rod end cylinder drawings for dimensions not shown.
MICRO-AD]JUST SET-UP INSTRUCTIONS: SKETCH B

1) Set actuator to desired stroke
2) Turn stop collar until it makes contact
with stop

Stop Collar Retainer Bolt

Delrin Plug
—Jam Nut

S

} Dual Lock System

80¢ 25ed
SG!JOSSBDDV

i 1 Set Screw
]
3) Tlghten Set screw . I Optional Noise Dampening Urethane Bumper
4) Tighten jam nut for positive lock of stop A (Option - MAB)
Non-Exposed 11|

collar Comoneexposed /i 3 Stop Collar

NOTE: Do NOT apply torque to stop o Bushing Stop
collar retainer bolt. v
n

Hold stop collar by hand to —
tighten jam nut.

Stroke adjustments to be made while @jj/
cylinder is in the retract position only.

gze 9%ed
SBlIZ)}!MS

\Jali| Micro-Adjust with Urethane Bumper

A noise dampening urethane bumper is added between the metal contact points, minimizing
noise (see Sketch B).

65C 98ed
ejeq |E)!Ul|)e_|_

If the option you need isn’t listed, just call TRD! We can accommodate most requests.
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Uncommon Options

Page 223 Page 208

Page 259

BASIC OPTIONS

g fdl [Zldell  Magnetic Piston

Magnetic Pistons (MPR) are used in conjunction with TRD R10, R10P,
RHT, RAC Reed and MSS Solid State Switches.
(See pages 223-230 for switches)

Metallic Rod Scraper

Aggressively scrapes the piston rod, removing foreign material such as
spatter, sprays and powders (brass construction).

Magnetic Pistons (MPH) are used with TRD “Old Style” HEO11,
HE03SK and HE04SC Hall Effect Switches Only.
MAGNETIC PISTON

NITRILE SQUARE
PIECE TO
ENERGIZE SCRAPPER

—— (9)BRASS
SCRAPPER

BLADES

(1]

Ai] Non-Rotating (NFPA) Cylinders

2.00” through 12.00” Bore
200 PSI Air, 400 PSI Hydraulic
(Non-Shock)

Benefits
* Two internal guide rods throughout stroke

* High repeatability at each end of stroke
(+/- 1 degree)

* All external dimensions are the same as standard cylinder
(no additional length or width required)

¢ Standard Diameter Cuide Rod Seals & Bronze Bearings
for long life and reliable operation

* Available in Double Rod End Models

Advantages

* Eliminates the need for external guide shafts in many
positioning applications

* Guide rods are internal, self-cleaning, not subjected to harsh
cleaners

* Compact design saves space, no larger than standard NFPA
cylinders!

* Durable, self-contained construction

FORCE CHART -
Refer to page 262

|

NE\N TRD PART NUMBER REVISION:

2="="The “NR” Series used to be ordered as:
NR - MS4 -2 x 10.

(Note: The “NR” Series was the “TA” Series with “NR” feature)

By offering “NR” as an option, you can now
make any TRD Series a Non-Rotating cylinder!

New Part Number: TA - MS4 - 2 x 10 - NR

Note: “NR” option not available in combination with ‘NR” GUIDE ROD SIZES AND MAX. STROKE
" ” . H ROD GUIDE ROD | MAXIMUM
BP bumper pISton Seal Optlon BORE DIAMETER CUSHIONS | DIAMETERS | STROKE
2.00 ]0.625 Standard | Cap Only 0.250 10”
. . Qg 'Y . 0.625 Standard | Cap Only 0.312 127
Application Possibilities: 2.50 |5 0o0 Oversze | N/A R %
CLAMPING MARKING PRESSING 395 1.000 Standard | Available 0.375 18"
) 1.375 Oversize | Cap Only 0.375 18”
1.000 Standard . 0.625 30"
4.00 [37375 Oversize | ~V2i12ble 558 30"
1.000 Standard . 0.625 30”
5-00 57575 Oversize | AY2i1Ple (755 30"
1.375 Standard . 0.625 30”
6.00 [15 20 Oversize | “¥212Ple 5625 30"
1.375 Standard . 1.000 40"
8.00 4750 Oversize | v212Ple =000 40"
1.750 Standard . 1.000 40"
e EYTET el TS 40"
2.000 Standard . 1.000 40"
12.00[57500 Oversize | V@12l 7000 40"
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BASIC OPTIONS

m Optional Port Location

Optional port locations can be ordered simply by * STANDARD PORT POSITIONS
calling out the location numbers: @1&5
Example: + STANDARD CUSHION POSITIONS =
TA-MS4-2x10- OP=2 &6 @286 z.
Note: When optional port locations are ordered, o
specify both port locations, even if one port * SPECIFY NON-STANDARD =t
is in the standard location. LOCATIONS WHEN ORDERING =5
=
7

NE\N Optional Port and Cushion at

Same Location (‘TA’ Series)*

Now available, the ability to specify Ports and
Cushions on the same cylinder side!

Ordering Examples:
TA-MS4-2x10-H1C5-OP=1 &5
(Ports and Cushions @ 1 & 5)

TA-MS4-2x10-H2C6 -OP=2 &6
(Ports and Cushions @ 2 & 6)

TA-MS4-2x10-H1C6 -OP=1 &6
(Ports @ 1 & 6, Cushions @ 1 & 6)

Note: When optional port & cushion locations are ordered. Specify
both port and cushion locations, even if a port or cushion is in
the standard location.

*Check with factory for availability on other series.

BASIC DIMENSIONS:

HEAD VIEWS CAP VIEWS

suondQ uowwodun

le——P + STROKE

() EE NPT (PORT C/L)

B>l l———Q + STROKE
I CUSHION \ (CUSHION C/L)

e——E SQ—¥

—. —
PORT+ ~CUSHION PORT+

B A—> B A—>|
CUSHION*—\ Ki*POHT CUSHION*‘\ Ki*POHT
T T T T

& O & & & &
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FIGURE #1 FIGURE #2 FIGURE #2 FIGURE #1
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Uncommon Options

Page 223 Page 208

Page 259

BASIC OPTIONS:
OPTIONAL PISTON & ROD BUSHING MATERIALS

:N Solid Brass Pistons

The most common application
for solid brass pistons is for water
based hydraulic cylinder use.

Note: This option may require
additional time for delivery
depending on bore size and quantity.

8 Solid Cast Iron Pistons

Solid cast iron pistons are standard in the

‘HH’" and ‘MH’ series. They can be ordered as an
option for any other TRD series. Not suitable for
use with an aluminum tube; we recommend that
cast iron pistons are only used with a steel tube
(Option TMS).

The most common use is to provide a more
heavy-duty cylinder design in tough applications
having higher side loads and/or higher impact
loads.

PN solid Delrins Pistons
The most common use for solid Delrin® pistons are
in moderate side load, high frequency applications
to reduce heat build-up and also provide higher
piston to tube contact than a wear band can
provide.

Note: Solid Delrin® pistons must be used in
-/ conjunction with HP option.

Available bore sizes: 1.50” to 6.00” This option

may require additional time for delivery depending

on bore size and quantity.

TEMP RATING: -20°F to 100°F (-25°C to 38°C)

SNl Solid Stainless Steel Pistons

Material: 303 Stainless Steel

Optional 316 SS (note: This option may require
additional time for delivery depending on bore
size and quantity).

Stainless steel pistons can be used in a multitude
of applications ranging from water hydraulics to

food processing, when the cylinders are used to

dispense food products.

Standard features include a piston wear band.

Solid Bronze Rod Bushing

Material: SAE 660 Bronze

Our standard floating rod bushing design is used in
conjunction with solid SAE 660 bronze material.
Material specifications: 20,000 PSI compressive
strength.

Some customers prefer to use bronze rod bushings.
Most common used are in water hydraulic
applications.

Note: Since the mechanical properties of bronze

is much lower than cast iron, bronze rod bushings
typically do not provide the same long life that our
standard PTFE coated cast iron rod bushings provide.

Specials: TRD can provide special length rod
bushings; contact your local distributor for details

18 Solid G2 Durabar Cast Iron Rod
Bushing, PTFE baked finish

This is our standard rod bushing material,
used in all series (except for ‘SS” and ‘RS’
series).

Note: since this is our standard rod bushing,
there is no need to specify the RBC option in
the part number except in rare occurrences.

Material specifications: 150,000 PSI
compressive strength. Graphite filled. PTFE
baked finish that provides good exterior
corrosion resistance.

Specials: TRD can provide special length rod
bushings; contact your local distributor for
details.

W0 Solid Delrine Rod Bushing

Delrin® (Acetal Resin) rod bushings use our standard
floating rod bushing design and are machined from
solid bar stock material; color is white.

Delrin® has excellent overall properties: High
mechanical strength and rigidity; long-term fatigue
endurance against repeat impacts; resistant to
moisture, solvents, and many other neutral chemicals;
wide temperature range use; and excellent natural
lubricity.

The most common use of Delrin® rod bushings

are in the SS Series cylinders, in food processing
applications. The Delrin® material has a natural
lubricity that extends the rod bushing life in repeated
was down applications and requires no further
lubrication. This material has exceptionally long
bearing life in food processing applications.

TEMP RATING: -20°F to 100°F (-25°C to 38°C)

LM Solid Stainless Steel Rod Bushings
(with PTFE wear band)

Material: 303 Stainless Steel

Optional 316 SS (Note: This option may require
additional delivery time depending on bore size and
quantity).

Stainless steel rod bushings can be used in a multitude
of applications ranging from water hydraulics to wet
environments. The RBS option incorporates our floating
rod bushing design and an internal PTFE wear band as
the rod bearing.

Anodized aluminum head, cap and tube type

series cylinders with optional stainless steel tie rods,
fasteners, piston rod and the RBS rod bushing option
provide excellent corrosion resistance in many wet
environments. This design combination is also a low
cost alternative to solid stainless steel type cylinders
such as the SS Series.
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BASIC OPTIONS: SEALS

- Low Friction

sealing surfaces, and have a lower running and break-away friction.

BORE SIZES: 1.50” to 8.00” Bore
MATERIAL: Carboxilated Nitrile
OPERATING TEMPERATURE: -20°F to 200°F (-25°C to 90°C)
OPERATING PRESSURE: 250 PSI AIR (17 BAR)

Low Friction (LF) option incorporates the use of round-lip, extremely low
friction carboxilated nitrile seals. Round-lip seals hydroplane on opposed

TRD PART NUMBER REVISION:

The “LF” Series used to be ordered as: LF - MS4 - 2 x 10.
(Note: The “LF” Series was the “TA” Series with “LF” Low Friction
feature.)

By offering “LF” as an option, you can now make the ‘TA’
or ‘FM’ Series a Low Friction Cylinder!

New Part Number: TA - MS4 - 2 x 10 - LF

Low Temperature Seals

TEMP RATING: -30°F to 200°F (-34°C to 93°C)
PRESSURE RATING: 0 to 250 PSI Air (17 Bar); 0-400 PSI Hydraulic
(27.6 Bar)

The LT option uses a special seal in the piston and
rod areas to provide proper sealing and cylinder
function at lower temperatures.

Note: These seals will fit in standard seal grooves.

Seal Type: U-Cup, urethane seals with O-ring energizer- which
functions as a spring to maintain sealing contact under low
temperature applications. Unidirectional seal.

Note: The piston will only contain one of these type seals since a
“pressure trap” between two seals may occur.

Low Temperature Extreme Seals

TEMP RATING: -65°F to 200°F (-54°C to 93°C)
PRESSURE RATING: O to 250 PSI Air (17 Bar);
0-400 PSI Hydraulic (27.6 Bar)

extremely lower temperatures.
Note: These seals will fit in standard seal grooves.

Seal Type: U-Cup, urethane seals with metal expander- which
functions as a spring to maintain sealing contact under extremely low
temperature applications. Unidirectional seal.

Note: The piston will only contain one of these type seals since a
pressure trap between two seals may occur.

The LTE option uses a special seal in the piston and rod
areas to provide proper sealing and cylinder function at
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MUST ALSO SPECIFY LTG (Low Temperature Grease) OPTION

MUST ALSO SPECIFY LTG (Low T t G OPTION
How to order LT seal kit: SK100-325-LT (1” Rod, 3.25” Bore) (Low Temperature Grease)

How to order LTE seal kit: SK137-500-LTE (1.375” Rod, 5” Bore)

suondQ uowwodun

O-Ring Tube Seals

O-Ring tube seals can provide added sealing capabilities in high impact and/or hydraulic applications. The cylinders are machined with an
O-Ring groove in the head and cap areas.

Note: Our standard tube end seals are a flat gasket type, rubber-like material. Static tests have shown that our standard flat gasket seals will
withstand 1000 PSI static pressure. We recommend using the OTS option only if you are experiencing leakage in your specific application.

Flat gasket and O-Ring tube seals are not interchangeable. We
recommend providing the cylinder serial number (for any seal
kit requests) to verify the type of seals so the correct seal kit
number can be provided.

TEMP RATING: -20°F to 200°F (-25°C to 90°C)
PRESSURE RATING: 0 to 250 PSI Air (17 Bar);

0-400 PSI Hydraulic (27.6 Bar)
MATERIAL: Nitrile

400 PSI Hydraulic (Non-Shock)

‘TA’, “TRA” and ‘FM’ Series can be ordered with the
“TH” option.

TRD PART NUMBER REVISION:

The “TH” Series used to be ordered as:

TH - MS4 - 2 x 10.

(Note: The “TH” Series was the ‘TA’ Series with “TH” 400 PSI feature)

80¢ 25ed
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RATING: 400 PSI Hydraulic, Non-Shock
SEALS: PISTON SEALS - one (1) POLY-PAK, one (1)
Square-lip Rod Seal - POLY-PAK

By offering “TH” as an option, you can now make the ‘TA’
or ‘FM’ Series a 400 PSI Hydraulic cylinder!

New Part Number: TA - MS4 -2 x10 - TH

gze 9%ed
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RWV - Fluorocarbon Seals

VS Option contains two (2) Fluorocarbon U-Cup piston seals,

Bushing O-Ring, rod seal and rod wiper.

Fluorocarbon seal material has an overall shorter seal life due to the higher wear rate inherent with the material. In general, Fluorocarbon seals
should only be specified when temperatures exceed 200° F for prolonged periods of time or when there is a fluid compatibility issue with
standard seals.

Rod Wiper made of Viton

RWV Option contains - Fluorocarbon rod wiper

The RWV Option can provide a more cost effective solution than the “VS” Option when wash down fluid compatibility is the only issue.

Benefits of Fluorocarbon Seals:
° Higher temperature performance: 0°F to 400°F (-20°C to 200°C)

° Higher chemical resistance: Resists most wash down solutions

65C 98ed
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Many other seal materials are available. Contact TRD for proper seal material selection in tough applications or environments.
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BASIC OPTIONS

recommended rod diameter, refer to Chart 3 on page 185.

OAT Oversize Rod Vi3 SAE “O”-Ring Boss Ports (SAE ]514)
’ ¢ SAE ports can be ordered in place of NPT ports. Order by SAE number
(example: SAE #10).

£

=}

k= RECOMMENDED SAE PORT SIZE BY CYLINDER BORE

8’ BORE SAE# BORE SAE#

%) 1.50 #4 (7/16-20) 5.00 #6 (9/16-18)

7 OVERSIZED PISTON ROD STANDARD PISTON ROD 2.00 #4 (7/16-20) 6.00 #8 (3/4-16)

[~ 2.50 #4 (7/16-20) 8.00 #8 (3/4-16)
Applications requiring long strokes may require oversize piston 3.25 #6 (9/16-18) 10.00 #10 (7/8-14)
rod diameters to prevent sagging or buckling. To determine the 4.00 #6 (9/16-18) 12.00 #10 (7/8-14)

Spring Extend (1.50” - 2.50” Bore)

“SE” Option is designed to provide a spring bias to extend cylinder in
the event of air pressure loss.

Springs add length to cylinder and provide a modest amount of extend
spring force. See chart below for application design specs.

Note: Cylinders are furnished with standard head and cap.

Spring Retract (1.50” - 2.50” Bore)

“SR” Option is designed to provide a spring bias to retract cylinder in
the event of air pressure loss.

Springs add length to cylinder and provide a modest amount of retract
spring force. See chart below for application design specs.

Note: Cylinders are furnished with standard head and cap.

»
g 1.50”, 2.00” AND 2.50” BORE SPECS
'-g_ STROKE [ OVERALL LENGTH ADDER | SPRING RATE SPRING FORCE AT
o 1.50”, 2.00” AND 2.50” BORE SPECS (inches) [FOR “SR” OPTION (inches)| (Ibs. per inch) | FULL RETRACT (Ibs.)
= STROKE [ OVERALL LENGTH ADDER | SPRING RATE SPRING FORCE AT 0.500 0.750 18 16
=] (inches) |[FOR “SE” OPTION (inches)| (Ibs. per inch) [ FULL EXTEND (lbs.) 1.000 1.000 12 13
E 0.500 0.625 18 16 1.500 1.500 9 12
© 1.000 0.875 12 13 2.000 1.500 7 11
E 1.500 1.125 9 12 2.500 1.625 7 12
= 2.000 1.375 7 11 3.000 2.500 6 10
2.500 1.500 7 12 3.500 3.000 6 10
Note: Spring rates are for reference only - actual rates may vary from spring to 4.000 3.250 6 10
spring. 4.500 3.750 6 9
5.000 4.000 6 9
5.500 4.000 5 8
6.000 4.000 5 8
SPRING Note: Spring rates are for reference only - actual rates may vary from spring to
spring.
g T %
S \B 7}( CAP— [Vt SPRING
P o ‘
s m f | o
S e
<

SPRING
GUIDE

Stainless Steel, when used in conjunction with Anodized Aluminum Heads, Caps and Tube, provide corrosion
resistance in outdoor applications and wet environments.

Customize your cylinder by choosing from Stainless Steel Fasteners, Piston Rod or Tie Rods & Nuts.

Switches
Page 223

SSA Stainless Steel Piston Rod (Hard-Chrome SSF Stainless Steel Fasteners (Bushing Retainer
Plated), Stainless Steel Fasteners, Stainless Screws)
Steel Tie Rods & Nuts

SSR Stainless Steel Piston Rod (Hard-Chrome SST Stainless Steel Tie Rods and Nuts
Plated)

Stainless Steel Cushion Needle (External
Adjustment Components)

Stainless Steel Sleeve Nuts (‘FM’ Series head
end)

Technical Data
Page 259
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BASIC OPTIONS

Stop Tube

Stop Tubes are designed to reduce the piston rod
bushing stress to within the designed range of the
bearing material. This will insure proper cylinder
performance, in any given application. Stop
Tubes lower the cylinder bearing stress by adding
length to the piston, which increases the overall
length of the cylinder. Note: TRD uses a double
piston design for 2” and longer stop tubes.

Stop Tube Selection

To determine the proper amount of stop tube for
your application, you must first find the value of
“D,” which represents the “stroke, adjusted for
mounting condition.” Each mounting condition
creates different levels of bushing stress, which
have direct impact on the amount of stop tube
required (see Chart 1).

Once the value of “D” is known, refer to Chart 2
for the recommended amount of stop tube.

To order a Stop Tube, add the stop tube prefix
“ST="" and the length, to the end of your
cylinder model number.

Example:
TA - MP1 - 3.25” x 40”ES - ST=2

As noted, the effective stroke (ES) must be
included when ordering.

Chart 1

Find the value of “D” for your application

“D” = Stroke, adjusted for mounting condition
“S” = Actual cylinder stroke
“T” = Axial thrust (refer to Chart 3)

| S
— -

______

0 = 4S (STROKE)
UNSUPPORTED ROD END

o - smoce i T——l s

SUPPORTED ROD END

D = 1/2 STROKE
FIRMLY GUIDED ROD END
ND

1

2

D = STROKE
SUPPORTED ROD El

!

j T
L s LJ
s D = 1/2 STROKE L__J
FIRMLY GUIDED ROD END

D = 4S (STROKE)
UNSUPPORTED ROD END

CAP CLEVIS OR TRUNNION

HEAD TRUNNION

Note: Measure “D” when cylinder is fully extended.

Chart 2

Using the value of “D”, find the
recommended amount of stop tube

140
130
120
10
100
90
80
70
60
50
40

VALUE “D” IN INCHES

2 3 4 5 6 7 8 9 1011 12

INCHES OF STOP TUBE

VALUE “D” IN INCHES

Chart 3

ROD SIZE SELECTION
25

20(<~<

1-3 4¢>
U7

‘<<< 7
100 77?%:3/&’ éé%% S
% 777
Vo,

5044441¢

) o

O OA0H O PSESESL L S M O LPHL

POV O A & SEEEY & § SO
N PYEWF @ Q9 AR A P Y 0%09‘0%09

AXIAL THRUST “T” (LBS) (AREA OF BORE X P.S.1.)

185
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BASIC OPTIONS

Tube Material - Steel

Let’s face it, some applications require a cylinder that can withstand higher side-loading, resistance to denting, and

in general a more robust design than what hard-coated 1.D. aluminum tube cylinders can offer. TRD has offered Steel
Tubes for years as a special in the lumber, packaging machinery, and other industries that typically used 100% all steel
cylinders. This proven option is now available as a standard option.

STEEL TUBE SPEC: Hydraulic grade chrome plated 1.D. and honed steel tubing,
black epoxy paint finished O.D.
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BENEFITS:
* HIGHER SIDE-LOAD CAPACITY — Same size load capacity as 100% all steel cylinders.

* HIGHER TENSILE AND YIELD STRENGTH — Steel tubing offers double the mechanical
properties of aluminum, drastically improving the resistance to internal scoring. In
addition, the column strength of the cylinder tubing is twice that of aluminum tubing.

* HIGHER DENT RESISTANCE — Same resistance to dents as 100% all steel cylinders.

* LOW WEIGHT — The head and cap are machined from high grade aluminum alloy
tool plate, reducing the overall cylinder weight by half when compared to typical 100%
all steel cylinders.

* IMPROVED HYDRAULIC PERFORMANCE — Since the I.D. of the tubing is honed, the
tubing roundness and diameter size limits are held to close tolerances, improving seal
performance in hydraulic (TH Option) or air/oil applications.

DESIGN TIPS:

* The steel tube option was designed to replace many 100% all steel cylinders in use today,

but it is not intended to replace mill-type cylinder applications. Since ‘TA” Series
mounts are standard, they may not offer adequate strength to replace 1-piece all steel b—— sTeeL Tuse
pivot style mount applications. As an option, TRD can furnish 1-piece steel mounts on request.

Uncommon Options

* Since hard chrome plating is not a 100% homogeneous coating, steel cylinders are prone to internal rusting of the
cylinder bore when used in pneumatic applications. Care must be taken to remove excessive line moisture and
properly lubricate the air with standard FRL units for maximum seal life.

* For end of stroke position sensing, see pages 231-234 for Balluff Proximity end of stroke sensors.

WM Tube Material - Stainless Steel

NE\N Since TRD uses the exact same design in our basic TA, FM, TD, SS and TAS series
= cylinder component materials can be easily substituted from series to series. The TMSS
option can be ordered on any series for increased corrosion resistance.

Stainless steel cylinder tubes basically the same wall thickness as the aluminum tubes in
our standard product lines. The stainless steel tubing I.D. is “stainless steel” (not hard
chrome plated) and is honed to close tolerances.

Accessories
Page 208

LT Piston Wear Band
Piston wear bands are standard on all TRD series (except for MSE, MSR and PFLF
series) and cylinder model numbers do not need to include the “WB” option suffix
for standard wear bands.

Switches
Page 223

wear bands or multiple wear bands for increased performance.
Note: Special wear band widths will increase the overall cylinder length.

WEAR BAND WIDTHS
Material: 90% Virgin PTFE WEAR BAND
10% Polyphenylene Sulfide BORE WIDTH
Tensile Strength: 2,700 - 3,300 PSI 1.50 - 8.00 0.375
Compressive Modulus: 65,000 PSI 10.00 0.750
Wear Factor: Extremely low 12.00 1.000
<
<
=PSBl SPECIAL WEAR BANDS Special 1" ST option
g% i i i ioher si width dual with dual
Ly TRD can provide special wear band designs for higher side load band
£& applications. Piston widths can be increased to accommodate wider wear band wear bands
g
e
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BASIC OPTIONS

PRIVATE LABELING

TRD is pleased to announce the availability of affordable, custom made private labels. Thanks to recent
capital expenditures, TRD has new label printers which can produce full color labels at no additional
cost over standard labels. Private labels can feature your customer’s logo (instead of the TRD logo) and
provide additional information such as a customer’s part number or contact information. These labels will
increase your customer’s replacement cylinder business!
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TRD has offered some means of private label for years, however cost has always been a limiting factor.
Commercial printing setup costs would often run several hundred dollars, and all label orders were
subject to minimum quantities at expensive per labels rates. Initial setup could sometimes take weeks,
and all reorders were subject to printing delays.

TRD's new printing method makes it easy to do private labeling. All private labels will be printed on the
same machines our standard labels use, so there is no additional per label cost. The labels are setup and
maintained by TRD staff, so creation times is measured in hours, not days or weeks. Minor changes to a
label design, like updating a customer’s address or telephone number, can be made by quickly modifying
the database. There are no old, outdated pre-printed labels being wasted. Private labeling is now easier,
faster and better than ever before.

New private labels can be setup for a one-time charge of $75 NET per customer, per label size. Two sizes
are available, 2” x 1” and 2” x 2" labels. Contact TRD for more information on setting up private labels
for your customers.
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125 PSI Air Max
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UNCOMMON OPTIONS

Adjustable Mid Stroke (3 Position Cyl.)

Double piston design allows for adjustment of the mid stroke
position. Three ported cylinder with adjustable stop collar.

To order, specify “AS3POS” and length of adjustment.
(Example: AS3POS = 4”)

PORT A PORT C

+J0\
sl
== /\ |

|

Double Rod Adjustable Stroke (Extend)

Consists of a double rod end cylinder and an adjustable stop
collar. Used to adjust the extend cylinder stroke. Strokes up to
120" available (adjustments to 12" available).

To order, specify “DAS” and length of adjustment.
(Example: DAS = 4”)

i N R
i e pp—— 1V =118
C:[[L——Q ————— 4: A Q1 =

i [\ ]

PAINT & OTHER SPECIAL FINISHES

Standard Finish: Black Urethane Paint (indoor/outdoor use).
Optional Paint: Black Epoxy Paint (indoor use only).

Additional Paint Choices: TRD can provide paint in any
color or type.
Contact TRD with your specifications.

Additional Finishes: TRD can provide special finishes,
i.e., Nutride Plate

Contact TRD with your specifications —

we would be pleased to provide a quote!

Heavy Chrome Plated Piston Rods.
Contact TRD for more information.

MANIFOLD BLOCK or PLATE

For OEM’s, TRD can design and provide custom made
manifolds in high quantity.
Contact TRD with your specifications.

HOLLOW PISTON RODS

This cylinder shows a
multitude of options:

Double Oversize Piston
Rod, Gun-Dirilled,
Double Rod End with
rod extension, special
female rod thread and
special side drilled
angle hole in piston
rod.

ROD BOOTS

Rod Boots are common in dust filled environments—a
standard spec for many robot welding applications.

(Note: Rod Boots add length to cylinder rod extension—contact TRD
for specifications)

SPECIAL MF1 FIANGE

Customer needed
front flange mounting
but didn’t have the
room for the standard
flanges.

TRD provided flanges
that were notched
for a more compact
design.

SPECIAL SHORT TAP WITH ORIFICE

Customer required
a special short pipe
tape, and different size
drilled orifices at each
end of cylinder, for
built-in speed control.
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UNCOMMON OPTIONS AND SPECIALS
MT4X BOLT-ON ‘FM’ WITH FLUSH
| GREASE ZERKS or on s srrucarons,

suondQ oiseg

SPECIAL STEEL MOUNTS

GREASE ZERKS (FOR HIGH CYCLE APPLICATIONS)

168” STROKE STAINLESS STEEL

cC
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«

7.00” BORE STEEL NON-TIE ROD 8.00” BORE - FRONT EXTENSION ADJUSTABLE STROKE

DESIGN WITH “STEEL-IT” PAINT
(FOOD GRADE DESIGN)

80¢ 3Seq
SQ!JOSSODDV

12.00” BORE STEEL, RATED FOR -40°F BELOW ZERO

gze 9%ed
SaY2}MSG

EXTERNAL NON-ROTATING
WITH SPECIAL TOOL PLATE

65T 9Seq
eje( [ed1uyda]
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UNCOMMON OPTIONS AND SPECIALS

TWIN PISTON ROD 6.00” BORE, 2.00” BORE WITH EXTERNAL GUIDE RODS AND
NON-ROTATING TOOL PIATE, SS HARDWARE FOR WASH-DOWN

Basic Options

25 piece order minimum

‘MA’” MICRO ADJUST ON EXTEND AND RETRACT A 3A AR OUF DER
STROKE FOR PROCESS WEB CONTROL OR ASUR AND DISP 0[0])

(72)
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CLOSE TOLERANCE PISTON ROD MACHINING VACUUM SEAL FACE WITH BUSHING VENT
AFTER CYLINDER IS ASSEMBLED (FOR FURNACE AND SILICON WAFER PROCESSES)

Accessories
Page 208

Switches
Page 223

AIR/OIL BOOSTER PUMP TRA SERIES WITH THROUGH HOLE

Technical Data
Page 259

10” Bore Special 5” Bore
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AB121 Booster  Page 192

IT Series Page 194

Reservoirs & Tanks  Page 196



SERIES: AUTO RECIPROCATING AIR BOOSTER
Model Numbers: AB121 & AB122
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This 2:1 ratio air-to-air booster is compact and self-contained. Unit incorporates
integral valve components to perform auto-reciprocating function.

Can amplify inadequate air pressure in the following situations:

* Cylinders or Grippers: When space isn’t available, a smaller bore or model
size can be used with higher input PSI to achieve the desired output or grip
force.

Air to Air
Intensifiers

* Problem solver: Sometimes a cylinder or gripper was sized for an application,
but in use, does not perform up to the production requirements. Increasing
the input PSI can provide a quick and cost effective solution.

AT - Air/Oil
Tanks

SB DRILLED AND
C’BORED FOR

8 c S.H.C.S (4 PLACES)
E
- " 4
= - e s F
N T .,
a E (2) EE NPT PORTS (THIS SIDE)
\ (1) EE NPT EXHAUST PORT (OTHER SIDE)
. AUTO RECIPROCATING AIR BOOSTER DIMENSIONS
i PART NO. A B C D E F G H EE NPT SB DIA.
= AB121 7.33 3.50 3.04 2.98 0.26 0.48 1.79 2.77 1/4 NPT 1/4
é AB122 14.20 7.00 6.00 5.95 0.53 1.00 3.58 5.31 1/2 NPT 1/2
5
. . oo . OUTPUT
Engineering Specifications
Maximum Input Pressure: 125 psi
2a Operating Temperature: 15° to 160°F ——O0——0—+— [
= Lubrication: HT-99 oil; Pre-lubricated I ]
8—:{’ Bodies and Center Section: Aluminum; Hard Coat with PTFE
Mounting Plate: Anodized Aluminum
=
NOTE: TRD Air Boosters are designed for intermittent duty usage such 2
" as maintaining pressure in an air reservoir. Continuous cycling decreases seal life. = o
<)
Lo
5 (=]
20 INPUT
g
&J -9
AB121 FLOW DATA AB122 FLOW DATA
Estimated charge time: 28 seconds per 1 gallon reservoir Estimated charge time: 30 seconds per 5 gallon reservoir
6 30
S o = LA = \\lﬂOPSI \\
§ :?O L 4 \|1I25L:$|| w 20 NES \\ \\
- 8 /\\ \\ 8 [50 Psi] \ \
-3 N 100 PSI| [ N - 15
\ | INLET | \ \
= A = N
O 2 75 PSI [N O 10
& =l I LEF| N =l
= B )% N N = N \
a a 1 50 PSI \ 5 \ N
— INLET
35, - , NN
-E %0 T
= = 0 50 100 150 200 250 0 50 100 150 200 250
= OUTLET PRESSURE (PSI) OUTLET PRESSURE (PSI)
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SERIES: AB121 WITH AIR RESERVOIR

Model AB121 Air Booster furnished with Air Reservoir. Anodized Aluminum Tube and End Cap construction.
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How to order:

AB121 - ARB 800 X

A iy A ]

INTERNAL LENGTH
12,18, 24, or 36

ETIHIEN|
A1y 0} A1y

8” Bore Size

Air Reservoir for Booster

Auto Reciprocating Air Booster » ?-1
S >
T =
o
i PRESSURE RATING o
250 PSI MAX. &
8.50
4.50 >
sQ. 5 =
2
_ 5 =
=
o
(4) .75-10 TAP J 25" NPT
X 1.13 DEEP BOOSTER INLET >
=
~
(4]
} - 2
1.50 &
— 3.04 - <
(TYP) (2) .25” NPT +4 e.
M /_ =
£ — IR
! | 50
ag 'g_
=)
NS
w
A ~
B INTERNAL I C I
LENGTH
>
.88 > Q
! [ avp) ! % 3
» S
£3r ) QS =
1] 1] LI 1] @
SERIES AB121-ARB800 X
AIR BOOSTER MODEL AB121 MOUNTED AND PIPED U;,: 5"’
TO ARB800 AIR RESERVOIR 2 §
N e
INTERNAL Z
LENGTH
PART NUMBER & VOLUME (inches) DIMENSIONS
TANK GAL. PER | TOTAL CU. FT. —
PART NO. BORE AREA IN. OF TANK | PER TANK * A B C @
AB121-ARB800 X 12 8 50.26 2175 349 12 13.63 15 TS
AB121-ARB800 X 18 8 50.26 2175 523 18 19.63 21 E B
AB121-ARB800 X 24 8 50.26 2175 698 24 25.63 27 N e
AB121-ARB800 X 36 8 50.26 2175 1.047 36 37.63 39 © EJ
*Internal Volume of reservoir. s
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SERIES: AIR TO AIR INTENSIFIER
AIR TO HYDRAULIC INTENSIFIERS

“Air to Air” or “Air to Hydraulic” intensifiers are Single-Shot, one output per stroke design.

o=
<3
= &
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<

Benefits of Air to Air Intensifiers: Benefits of Air to Hydraulic Intensifiers:
» * Quick Response * Quick Response
S
<.2 * High Volume Outputs Available * High Volume Outputs Available
<£
=] g * Simple Design * Intensified Material Can Be Oil or Other Media
=g * Heavy-Duty Construction * Can Be Used For Measuring and Dispensing
E
°
HOW TO ORDER: INTENSIFIERS
8 I CYL. #1 | — CYL. #2 I
—~
= Al - TA -MS4 - 5 x 10- MPR WITH MXO -2.50 X 10-TH
b A B
= |
< AIR INTENSIFIERS STROKE [ OPTIONS (CYL. #1 or CYL. #2) |
(CYL. #1) ‘ ADDS LENGTH TO CYLINDER - SEE “OPTION LENGTH ADDER” CHART BELOW.
SERES COGE 0" to 50" AS__| ADJUSTABLE STROKE - RETRACT (SPECIFY LENGTH, Example: AS = 4°)
A T 250 PSI AR c:;; CT;Z Made to Order X| B [ .25" URETHANE BUMPER BOTH ENDS
_ 5 T 250 Pl AR oo 200 x| BC | .25" URETHANE BUMPER CAP ONLY
~ y y X | BH | .25" URETHANE BUMPER HEAD ONLY
5.00 250
Q SS_[ STAINLESS STEEL (303, 304) 500 525 BP | BUMPER PISTON SEALS (1.50" - 8.00" Bore)
= y - H [ HEAD CUSHION
< x C | cAP cusHION
! g EN__| ELECTROLESS NICKEL PLATED (Refer (o page 176 for
= = e MOLS MA | MICRO-ADJUST (6" MAX. STROKE) Available on Double Rod End Models
< MXO | NO MOUNT (1.80" - 12.00 Bore) || MAB | MICRO-ADJUST WITH SOUND DAMPENING BUMPER (6" MAX. STROKE)
A MF1_1 FRONT FLANGE (1.50"- 6.00" Bore) MAGNETIC PISTON FOR REED OR SOLID STATE SWITCHES -
\ ms2 | SIDE LUG (1.50"- 4.00" Bore STD., 5.00" & ABOVE CONSULT MPR_| TRD MODELS: R10, RAC, AND MSS (Refer to pages 223-230 for selection,
FACTORY) : : || MPH_| MAGNETIC PISTON FOR HALL SWITCHES
MS4 | BOTTOM TAPPED HOLES (1.50" - 12.00" Bore) OP | OPTIONAL PORT LOCATION (Example: Ports @ 3 &7)
SAE | SAE PORTS (SPECIFY SIZE, Example: SAE #10)
- SSA | STAINLESS STEEL PISTON ROD, TIE RODS & NUTS, AND FASTENERS
= About our Part Number System SSF_| STAINLESS STEEL FASTENERS
?_ * Simple, easy to understand SSN__| STAINLESS STEEL TIE ROD NUTS
) . N SSP_| SOLID STAINLESS STEEL PISTON
% * No excessive codes! SSR_| STAINLESS STEEL PISTON ROD
=4 * Eliminates mistakes when ordering SST__| STAINLESS STEEL TIE RODS
- TH 400 PSI HYDRAULIC NON-SHOCK (Refer to page 183 for specifications,
'<_E Example: VS | FLUOROCARBON SEALS
Cyl. 1is a standard ‘TA’ series, MS4 mount, 5” bore X XX__| SPECIAL VARIATION (SPECIFY)
lﬁft?ffrﬁ};z}ﬁt gjﬂﬁf (for Reed Switches), STANDARD PORT AND CUSHION **BUMPERS ADD .25” PER END TO CYLINDER LENGTH.
Cyl. 2/is a “TA” series, MXO (no mount), 2.50” bore ADJUSTMENT POSITIONS
X 10" stroke with “TH” option. . .
" P * Ports - Positions 1 and 5 (both cylinders)
Part Number: - . - -
c ~ | BartNumber -
b Al-TA - MS4 - 5 x 10- MPR with * Cushion Adjustment - Positions 2 and 6 (CYL. #1), Positions 4 and 8 (CYL. #2)
'.g_ & TA-MXO - 250 x 10 - TH * Specify Non-Standard Positions When Ordering
(4]
QO

AIR TO AIR/AIR TO HYDRAULIC INTENSIFIER CYLINDERS:
TWO (2) STROKES MUST BE THE SAME, RODS ARE CONNECTED

AIR TO AIR INTENSIFIERS AIR TO HYDRAULIC INTENSIFIERS
@ TRD STANDARD COMBINATIONS TRD STANDARD COMBINATIONS
<)
o= O OUTPUT (PSI) OF OUTPUT (PSI) OF
58 CYL. #1 CYL. #2 'NTRTTSIE'ERl CYL. #2 @ INPUT PRESSURE OF: CYL. #1 CYL. #2 'NT;:TSI'CF)'ER CYL. #2 @ INPUT PRESSURE OF:
$ gJD BORE | AREA | BORE | AREA 50 80 100 120 BORE | AREA | BORE | AREA 50 80 100 120
8 n!?‘: 3.05 8.296 1.50 1.767 4.69 235 3.5 8.296 1.50 1.767 4.69 235 375
Q | 2.00 3.142 2.64 132 211 264 i 2.00 3.142 2.64 132 211 264 317
< 12.566 | 2.00 3.142 4 200 12.566 | 1.50 1.767 7.11 356
4.00 2.50 | 4.909 2.56 128 205 256 4.00 2.00 3.142 4 200 320 400
2.50 4.909 2.56 128 205 256 307
19.635] 2.50 4.909 4 200 19.635] 2.00 3.142 6.25 313
5.00 3.25 8.296 2.37 119 190 237 5.00 2.50 4.909 4 200 320 400
@ 3.25 8.296 2.37 119 190 237 284
<) m 28.274| 3.25 8.296 3.41 171 28.274| 2.50 4.909 5.76 288
;U N 6.00 4.00 | 12.566 2.25 113 180 225 6.00 3.25 8.296 3.41 171 273 341
5= ng 4.00 | 12.566 2.25 113 180 225 270
E E 50.265| 4.00 |12.566 4 200 50.265| 3.25 8.296 6.06 303
8.00 5.00 [19.635 2.56 128 205 256 8.00 4.00 | 12.566 4 200 320 400
: 6.00 |[28.274 1.78 89 143 178 214 : 5.00 [19.635 2.56 128 205 256 307
6.00 |[28.274 1.78 89 143 178 214
10.00 78.54 5.00 [19.635 4 200 10.00 78.54 4.00 | 12.566 6.25 313
< . 6.00 |28.274 2.78 139 223 . 5.00 |[19.635 4 200 320 400
-‘r-é 6.00 |28.274 2.78 139 223 278 334
(IS 12.00 [113.10| 6.00 |28.274 4 200 12.00 | 113.10| 5.00 |[19.635 5.76 288
= g 8.00 [50.265 2.25 113 180 225 6.00 [28.274 4 200 320 400
9 ng 8.00 |[50.265 2.25 113 180 225 270
£= &% Note: CYL. #2 output not to exceed 250 PSI. Note: CYL. #2 output not to exceed 400 PSI Non-Shock.
8 Intensifier ratio = % Intensifier ratio = m%
= Output pressure = INPUT PRESSURE X INTENSIFIER RATIO Output pressure = INPUT PRESSURE X INTENSIFIER RATIO
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SERIES: AIR TO AIR INTENSIFIER
AIR TO HYDRAULIC INTENSIFIERS

BASIC DIMENSIONS:

(For complete dimensions, refer to ‘TA’ section of catalog)

AIR TO AIR INTENSIFIERS
BASIC DIMENSIONS

CYL.1

| DRIVING CYL. | CYL. 2

DRIVEN CYL.

1
! Al

1 R 1
[ A SO S H “_151'_____
1

!
i
N e S
|
T

~—LB + STROKE —{=—LB + STROKE

BORE| LB BORE| LB BORE| LB
1.50 [3.625 4.00 |4.250 10.00{6.375
2.00 |3.625 5.00 |4.500 12.00]6.875
2.50 |3.750 6.00 |5.000
3.25 [4.250 8.00 |5.125

CYLINDER VOLUMES

(PER INCH OF CYLINDER STROKE)

AIR TO HYDRAULIC INTENSIFIERS
BASIC DIMENSIONS

CYL.1
, DRIVING CYL. ,
i m m ™ CYL- 2
E“=+ ] - “=+=” H “ DRIVEN CYL.
! i ‘\\ ,/l E_______I_ _____ “.151’----- N /7:

!
i
N e S
|
T

[~—LB + STROKE —{=—LB + STROKE

BORE| LB BORE| LB BORE| LB
1.50 [3.625 4.00 |4.250 10.00{6.375
2.00 |3.625 5.00 |4.500 12.00]6.875
2.50 |3.750 6.00 |5.000
3.25 [4.250 8.00 |5.125

CYLINDER VOLUMES

(PER INCH OF CYLINDER STROKE)

Notes: (To Figure Volumes)
Cubic Inches = AREA X STROKE
Example:

3.25” BORE X 16” STROKE CYLINDER = 8.296 X 16 = 132.736 CU. IN. OR .575 GALLONS

— (AREA X STROKE)
Gallons PEY]

BORE | AREA |%%%%| | BORE | AREA |S-riN| | BORE | AREA [SLreRN: BORE | AREA |&%%| | BORE | AREA |SriN| | BORE | AREA [S5reRN:
1.50 | 1.767].0076 | | 4.00 [12.566].0054 | [10.00]78.54| .340 1.50 |1.767].0076 | | 4.00 [12.566].0054 | [10.00]78.54| .340
2.00 |3.142].0136] | 5.00 |19.635] .085 | [12.00 [113.10] .4896 2.00 |3.142].0136] | 5.00 |19.635] .085 | [12.00 [113.10] .4896
2.50 14.909].0213]| | 6.00 |28.274] .122 2.50 14.909].0213]| | 6.00 |28.274] .122
3.25 |8.296 [.0359| | 8.00 [50.265| .2175 3.25 |8.296[.0359| | 8.00 [50.265| .2175

Notes: (To Figure Volumes)
Cubic Inches = AREA X STROKE
Example:

3.25” BORE X 16” STROKE CYLINDER = 8.296 X 16 = 132.736 CU. IN. OR .575 GALLONS

— (AREA X STROKE)
Gallons PEY]

SCHEMATICS:

AIR TO AIR INTENSIFIER:

SAME STROKE IN EACH CYLINDER.

RODS ARE CONNECTED

ACTUATION SEQUENCE:

PRESSURE TO PORTS ‘A’ EXTENDS CYLINDER
PRESSURE TO PORTS ‘B’ RETRACTS CYLINDER

FLOW
CONTROL, / GAUGE
\ AIR VALVE
5
| =
1
(CYL. 1) NN J Pt AIR
DRIVING CYL. L_,_f_i'_,__;::_; SUPPLY
1 | !
I 1
T p
[
! | B A
i I
T VENT
1141~ (NPT PORT
G )
T
1 I I
©vL.2) .l
DRIVEN CYL. |17 5k”
RN
1
INTENSIFIED v |
AIR OUTLET
D2 ° D1 CHECK VALVE
EXAMPLE:

SHOWN IS AN AIR TO AIR INTENSIFIER FOR APPLICATIONS
REQUIRING SUPPLY TO BE INTENSIFIED. SUPPLY AIR TO PORT ‘A’
WILL STROKE CYLINDER AND INTENSIFIED AIR WILL EXIT PORT
‘D2’. TO RETURN CYLINDER SUPPLY AIR TO PORT ‘B’ two (2) FLOW
CONTROLS USED TO REGULATE CYLINDER SPEED.

AIR TO HYDRAULIC INTENSIFIER:
SAME STROKE IN EACH CYLINDER.
RODS ARE CONNECTED
ACTUATION SEQUENCE:
PRESSURE TO PORTS ‘A’ EXTENDS CYLINDER
PRESSURE TO PORTS ‘B’ RETRACTS CYLINDER
FLOW
CONTROL GAUGE
. AIR VALVE
| A A
T e e AR
DRIVING CYL. || -~~~ SUPPLY
T
Ll
T 4
b
. L
T VENT
!'1_14" (NPT PORT
inird )
[l
(CYL. 2) :_._:1
DRIVENCYL. [I°5",
-, N
1
INTENSIFIED v | o
MATERIAL OUTLET T FLUID SUPPLY
D2 ° D1 CHECK VALVE
EXAMPLE:
SHOWN IS AN AIR TO HYDRAULIC INTENSIFIER FOR APPLICATIONS
REQUIRING FLUID SUPPLY TO BE INTENSIFIED. SUPPLY AIR TO PORT
‘A" WILL STROKE CYLINDER AND INTENSIFIED MATERIAL WILL EXIT
PORT ‘D2’. TO RETURN CYLINDER SUPPLY AIR TO PORT ‘B’ two (2)
FLOW CONTROLS USED TO REGULATE CYLINDER SPEED.
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SERIES ‘AT’: AIR/OIL TANKS

Series AT features: The TRD air/oil system gives you the smooth operation
typically associated with hydraulic systems, without

the expense! Uses shop air, two (2) air/oil tanks, and a
cylinder equipped with “TH” (hydraulic seals). Low initial
investment and low maintenance to operate!

AB121 Air
Booster

* 200 PSI Operating Pressure

* Aluminum End Caps

w ° .
E 3 ]l(nterr.]al baffles to reduce aeration and Tanks need to be mounted above the cylinder, but not
QE oaming necessarily by the cylinder. This will create a self-purging
= 9« Fiber wound translucent tube oil circuit. It is advisable to size tanks 30-50% larger than
= cylinder volume, to prevent the tanks from running dry
© Optiona| aluminum tube, f|tt|ngs and and to a”OW for heat expansion_
sight glass .. .
g8 Sizing your air/oil tank:
* Side | t (MS2) optional
'de lug mount ) optiona 1. Determine the cylinder volume by multiplying the
* Fill port located in top, drain port in bottom cap square inches of piston area by the inches of stroke
(see Table B). Add 30-50% to determine actual tank

* Optional oversized ports for high flow applications or

size.
SAE and BSP ports

2. Find the volume closest to your tank volume
requirement in Table C. Note: Tanks of smaller

% oF I diameters with greater lengths are generally less
=l 6) F DIA. 2) H NRTE . .
< _g: HolEs Py FiL s DRAN PoRTS expensive than larger diameter, short tanks of equal
' +
A = 3. HOW TO ORDER:
& e . Specify bore and internal length required.
-FLUIDLEVEL -FLUlDLEVEL Example 1 : AT250 X 14
.E ! . (2.50” Bore, 14" internal tank length, with a
NYLON . .
= B e TUBE | usable volume of 52 cubic inches).
(«F]
é Example 2: Same as above, with optional sight glass and
- aluminum tube —
< - } AT250 x 14 - ALUMINUM TUBE AND
SIGHT GLASS
Bt
g%ﬁ s TYPICAL AIR-OIL CIRCUIT
17,) MATERIAL: STEEL
S~ :E”‘ (BLACK OXIDE PLATED)
R D—— AH OPTIONAL SIGHT GLASS AIR SUPPLY
-‘: ) (o} ‘WITH ALUMINUM TUBE
2}
o< cottho
VALVE
—
PART NUMBER & VOLUME | "ienemi TANK DIMENSIONS
» PART NO.| BORE | AREA | v | A B AH C D E F G H — —
a:J =] AT250 2.50 4.91 .0213 0 |4.000] 1.625]3.000]2.250]1.125]0.438]0.375]|0.375
©& |[(A1325 | 3.25 | 8.29 | .0359 | 0 [5.000]1.938 [3.750]2.750[1.3750.5630.500]0.375 AR AR
[72]
$ g:u AT400 4.00 | 12.56 | .0544 0 |5.000] 2.250 ]4.500]3.500]1.750]0.563]0.500]|0.375 oL oIL
g AT500 | 5.00 [19.64 ] .085 | 0 [5.250]2.750[5.500]4.250]2.125]0.688]0.500]0.375 ——1 ——1
< AT800 8.00 [ 50.26 | .2175 0 16.625]4.250]8.500]7.125]3.563]0.688]0.750]0.750 9 FLOW CONTROL E( FLOW CONTROL
(OUT STROKE) (RETURN STROKE)
*This is total internal volume, not recommended usable oil capacity.

On the AT-500 & AT-800 the fill & drain ports are not on centerline. r
Note: When torquing Air/Oil Tank tie rods, refer to page 263 for specifications.

e
SUN
w—
G5 (EGCEEIBIACITINDER TABLE C - RECOMMENDED USABLE TANK VOLUME (cubic inches) WITH 30% SAFETY FACTOR
2 & PISTON AREA

CYLINDER | PISTON ACTUAL INTERNAL LENGTH OF TANK

BO:{ES(()'"') AREA1(§§' In) |gore|aReA| 5 | 6 | 7 | 8 | 9 |10 |12 | 14| 16| 18| 20 | 25 | 30 | 35 | 40 | 45
s 2.00 3.14 250491 | 17 | 20 | 24 | 27 | 31 | 34 | 41 | 48 | 55 | 61 | 68 | 86 | 103 | 120 | 137 | 154
<
8o igg g'gé 3.25(830| 29 | 34 | 40 | 46 | 52 | 58 | 69 | 81 | 93 | 104 | 116 | 145 | 174 | 203 | 232 | 261
S 4.00 1257 400 1257 44 | 52 | 61 | 70 | 79 | 88 | 105 | 123 | 140 | 158 | 176 | 220 | 264 | 308 | 352 | 396
£& S0 G 5.00 |19.64| 68 | 82 | 96 | 110 | 123 | 137 | 165 | 192 | 220 | 247 | 275 | 343 | 412 | 481 | 550 | 618
S 6.00 28.27
& 8.00 50.27 8.00 |50.27| 176 | 211 | 246 | 281 | 317 | 352 | 422 | 493 | 563 | 633 | 704 | 880 | 1056|1232 | 1408|1584
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SERIES ‘SS-AT’: AIR/OIL TANKS

Series ‘SS-AT’ features: The TRD air/oil system gives you the smooth

- 303/304 Stainless Steel Hardware operation typically associated with hydraulic
systems, without the expense! Uses shop air, two
(2) air/oil tanks and a cylinder equipped with “TH”
¢ Internal Steel baffles to reduce aeration and foaming (hydraulic seals). Low initial investment and low
maintenance to operate!

19)s00g
Ay LZ1aV

200 PSI Operating Pressure

* Fiber wound translucent tube (non-FDA material)
* Optional stainless steel tube, fittings and sight glass (FDA Tanks need to be mounted above the cylinder, but
approved materials) not necessarily by the cylinder. This will create a

self-purging oil circuit. It is advisable to size tanks
30-50% larger than cylinder volume, to prevent the

ETIHIEN|
Ay 0} A1y

¢ Standard mount (MS4; four-tapped mounting holes back side)

* Side lug mount (MS2) optional tanks from running dry and to allow for heat .
* Fill port located in top, drain port in bottom cap expansion. - -
* Optional oversized ports for high flow applications Sizing your air/oil tank: 3 g

(For oil velocity exceeding six feet per second) 1. Determine the cylinder volume by multiplying e}

the square inches of piston area by the inches of
stroke (see Table B). Add 30-50% to determine
actual tank size.

2. Find the volume closest to your tank volume
requirement in Table C. Note: Tanks of smaller
diameters with greater lengths are generally less
expensive than larger diameter, short tanks of
equal volume.

3. To order, specify Bore and internal length
required. Example: SS-AT250 x 14 (2.50” Bore,

>
14" internal tank length, with a usable volume =
L =
of 52 cubic inches). ?
TYPICAL AIR-OIL CIRCUIT %
=3
=
50
!
PLUS : g
INTERNAL - n
SS-AT MODEL LENGTH TANK DIMENSIONS
*GALS
PER INCH g

PART NO.|BORE| tANK B C D F G EE EE

SS-AT250] 2.50 | 0.0213 2.000]3.000]1.250(0.438| 3/8-16 x 0.625 DEEP |0.375]0.375

SS-AT325| 3.25 [ 0.0359 2.500]3.750]1.500(0.563| 1/2-13 x 0.750 DEEP |0.500|0.375

SS-AT400| 4.00 [ 0.0544 2.500|4.500]2.0630.563| 1/2-13 x 0.750 DEEP |0.500]0.375

80¢ 95¢ed
Sa!.IOSS(—).')I)V

SS-AT500| 5.00 | 0.0850 2.500|5.500(2.688(0.688| 5/8-11 x 1.000 DEEP [0.500]0.375

o o |o|lo|o|>

SS-AT800 | 8.00 | 0.2175 3.000|8.500(4.500(0.688| 3/4-10 x 1.125 DEEP [0.750]0.750

* This is total internal volume, not recommended usable oil capacity.
** Fill and drain ports located at top & bottom of air oil tank.

w
-
v S
TABLE B - CYLINDER TABLE C - RECOMMENDED USABLE TANK VOLUME (cubic inches) WITH 30% SAFETY FACTOR ® =
LISIGNINRES ACTUAL INTERNAL LENGTH OF TANK N3
CYLINDER | PISTON BORE | AREA | 5 | 6 | 7 | 8 | 9 [10 ] 121416 [18 [ 20 25 [30[35[ 40 [ 45 -
BORE (In.) | AREA (Sq. In.)
150 T 2.50 4.91 1712024273134 41]48|55]|61|68]86]|103]120]137(154
2.00 3.14 -
3.25 830 | 29|34 | 40| 46 | 52|58 |69 | 81| 93 |104|116|145] 174|203 | 232|261
2.50 4.91 2
3.25 8.30 4.00 1257 | 44 | 52 | 61 | 70 | 79 | 88 | 105 | 123|140 [ 158 | 176 [ 220 | 264 | 308 | 352 [ 396 | & =
S =me
4.00 12.57 o=
5.00 19.64 5.00 19.64 | 68| 82 | 96 | 110|123 [ 137 | 165|192 | 220 | 247 | 275 | 343 | 412 [ 481 | 550 | 618 12 &=
6.00 28.27 N
.00 =0.27 8.00 50.27 | 176|211 | 246 | 281 317 | 352 | 422 | 493 | 563 | 633 | 704 | 880 |1056]1232|1408[1584 8
- - <]

197



SERIES: AIR RESERVOIR

Stand-alone Air Reservoir from 2.50” to 10.00” bore size. Anodized Aluminum Tube and End Cap, Steel Mounting
Bracket construction.

AB121 Air
Booster

How to order:

.2 AR- X

<& A

= z T T INTERNAL LENGTH PRESSURE RATING

e Air 1" t0 100" 250 PSI MAX.
.E Reservoir BORE SIZE

250 (2.50” BORE)
325 (3.25” BORE)
400 (4.00” BORE)
500 (5.00” BORE)
600 (6.00” BORE)
800 (8.00” BORE)
1000 (10.00” BORE)

AT - Air/Oil
Tanks

(6) F DIA. HOLES —\

\
5 () $ () /— (2) G NPTE
~
Z _32 asl Fﬂ——/ﬁ;[
:E — &
z |

A
INTERNAL
LENGTH

o=
(=]
2
o
)
0
ez
o=
<

B
+ INTERNAL
LENGTH

Options
Page 171
]

3

I

MATERIAL: STEEL
(BLACK OXIDE PLATED)

L=j=a

I n

L
—"
1

L as (IS Es
o i M Jany
= i N N
g '
)
QX L
<

le— D —

C
D
§ § AR SERIES (AIR RESERVOIR)
= o
E £ PART NUMBER & VOLUME DIMENSIONS
PART GAL. PER + INTERNAL LENGTH
NUMBER | BORE | AREA [IN. OF RESERVOIR* A B AH C D E F G H
- AR-250 2.50 | 4.909 .0213 0 4.000 1.625 3.000 2.250 1.125 0.438 0.375 0.625
e AR-325 3.25 8.29 .0359 0 5.000 1.938 3.750 2.750 1.375 0.563 0.500 0.625
S AR-400 4.00 [ 12.56 .0544 0 5.000 2.250 4.500 3.500 1.750 0.563 0.500 0.750
= = AR-500 5.00 | 19.64 .085 0 5.250 2.750 5.500 4.250 2.125 0.688 0.500 0.750
Ly AR-600 6.00 | 28.27 122 0 5.750 3.250 6.500 5.250 2.625 0.813 0.750 0.875
JC: 5 AR-800 8.00 | 50.26 2175 0 6.625 4.250 8.500 7.125 3.563 0.813 0.750 0.875
8 AR-1000 | 10.00 | 78.54 .340 0 7.625 5.313 10.625 8.625 4.313 0.813 1.000 1.125
= *Internal volume of reservoir.
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HEAVY DUTY BENCH TOP PRESS

=]
—
3
=]
I
o
-
==}

BTP - Base
Dimensions

BTP - Technical
Data

Press Frame
Cylinders

=
Oz
2.2
g ¢  MODEL: MODEL:
2 £ BTP-501 BTP-502
v
& FOR SINGLE FOR ‘TRA” TRIPLE
PISTON ROD, PISTON ROD, 5.00”
5.00” BORE, BORE, MF1 MOUNT
7. MF1T MOUNT CYLINDERS
5 & CYLINDERS
- v .
Oo.éo Heavy Duty Bench Top Press shown with Heavy Duty Bench Top Press shown with
5.00” Bore three (3) Stage Multi-Stage 5.00” Bore Single-Stage Triple Rod Cylinder
Cylinder and Micro-Adjust precision stroke and Tooling Plate
adjustment

Accessories
Page 208

Heavy Duty Bench Top Press Features

* Press designed to accept 5.00” Bore NFPA standard

* Heavy duty STEEL keyed & bolted construction. cylinders, Multi-Stage cylinders, or optional Triple Rod

. . . Cylinders.
* Adjustable work heights - Choose from three different

built-in height settings (2” increments). * Optional External Mounted Non-Rotating Feature.

Switches
Page 223

* Open work area - Allows for through feed or side feed « Strokes from 1.00” to 6.00”
of large parts.
* Easy to Assemble or can be ordered fully assembled.
° Removable, oversized ground tool plate, dowel pinned
to press frame - Provides precision location of tool
plate to press frame.

* Finish - All steel parts are Black Oxide Plated, aluminum
parts are Anodized.

Technical Data
Page 259
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HOW TO ORDER: BENCH TOP PRESS

>
3
9 '
BIP - 501 - &2
L L - - s
—
f t t 8
SERIES MODEL OPTIONS
grp | BENCHTOP 5.00” BORE CYLINDER A | FULLY ASSEMBLED (Press & Gyl) o
PRESS FRAME 501 MOUNTING =
i i ON-ROTATING EXTERNAL 5
Single St: Multi-St NON-|
(Single Stage or Multi-Stage) NRE (Specify Cyl. Stroke & Rod Dia.) ") -IU
02| 5:00" BORE TRIPLE ROD s
CYLINDER MOUNTING U [ UNASSEMBLED UNIT R
[72)
; =!
Order Cylinder Separately 70
-}
-—|
-
1
o
S @
Nlls)
2 =P
=
° o
BENCH TOP PRESS: DIMENSIONS B
109 2) 10 TIE BARS =
8.5 (2)10 Q P
PRESS FRAME WIDTH == =75 8.5 =3
(ASSEMBLED) 5
] ] ToP = =
0
d i ——ToDTTIz e o
C g/- MIDDLE
' BOTTOM
BT ERY :
fras] el i O
- -— 3 «
18.0 2
15 S5
6.0 2.3
512 3
15.38 (TOP) 20
12.0 :
TOOL PLATE A 13.38 (MID) | =
L 5 11.38 (BOT) 1.0 :
E'_ =Q 5.81 S —
20 3.88 ;’U'co
B g ~13/160 MTG. HOLES i 0 =
; ; 1.0 - QO
T T ’ j -
! 13.62 l 755 b @
=244 ~A=— 3.56 —ert=—3.56 —~1
15.0 |
(4) 5/16-18 TAPPED HOLES 5.0 {
(2) EACH SIDE
12.0
% (4) .375-24 X .50 DEEP TAPPED HOLES ?
=
(2) .3755 X .50 DEEP REAMED HOLES = 2
/360 R @
| pa— s
A SRS
' @ g
200, %5 —--——-———-J[—-—-——-,- 3.50
t 1 ! ® 1.75 ‘
{ {
|—3.75 —4— 3.75 —
_
PLATEN PLATE DETAIL & s
Q=
[¢] ——
NOTES: N S
“ 2
A pimension reflects the press top plate mounted in the bottom
(lowest) position. Add 2” for mid position and 4” for top position
* Mounting brackets are reversible and can be assembled on =
inside of press frame to reduce overall width. = oL
R =.
. & 5
* Weight: 120 pounds (press frame only) N e
)
1Y)
=)
<Y
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BENCH TOP PRESS: TECHNICAL DATA

CYLINDER SELECTION FORCE CHART

o
)
s
5 T
7T
1
n_O
=
=]

EXTEND FORCE
EFFECTIVE AREA
CYLINDER ROD DIA. EXTENDING 60 PSI 70 PSI 80 PSI 90 PSI 100 PSI 110 PSI 125 PSI
g 2 1.000 ROD DIA. 19.635 1178 1374 1570 1767 1963 2160 2454
©.2 | SINGLE STAGE
=z 1.375 ROD DIA. 19.635 1178 1374 1570 1767 1963 2160 2454
'O
& = 1.000 ROD DIA. 38.485 2309 2693 3078 3463 3848 4233 4810
=S (2) STAGE
1.375 ROD DIA. 37.785 2267 2644 3022 3400 3778 4156 4723
1.000 ROD DIA. 57.334 3440 4013 4586 5160 5733 6306 7166
= (3) STAGE
o 1.375 ROD DIA. 55.935 3356 3915 4474 5034 5593 6153 6992
c
-S 1.000 ROD DIA. 76.184 4571 5332 6094 6856 7618 8380 9523
(7] (4) STAGE
"T 1.375 ROD DIA. 74.085 4445 5186 5927 6667 7408 8149 9260
& 1.000 ROD DIA. 95.034 5702 6652 7602 8553 9503 10453 11879
-] (5) STAGE
1.375 ROD DIA. 92.235 5533 6456 7379 8301 9223 10145 11529
£
w
R RETRACT FORCE
= -g EFFECTIVE AREA
=
8 3\ CYLINDER ROD DIA. EXTENDING 60 PSI 70 PSI 80 PSI 90 PSI 100 PSI 110 PSI 125 PSI
1S
& SINGLE STAGE | 1:000 ROD DIA. 18.85 1131 1319 1508 1696 1885 2073 2356
(OR MULTI-STAGE) | 4 375 ROD DIA. 18.15 1089 1270 1452 1633 1815 1996 2268
5\ . TRIPLE ROD 1.000 ROD DIA. 17.279 1036 1209 1382 b55 1728 1900 2160
(=
Yo
E'>
c c
e
24 PRESS FRAME DEFLECTION CHARTS
S
a.
PLATEN PLATE DEFLECTION “C” FRAME DEFLECTION
016 - - - - - - - 016 ; ; T T ; ;
@D - .014:
= J
2 = o12 ... DEFLEGTION. 1B The . @) Ll
2% e
O n? 010 4
DEFLECTION DEFLECTION
(INCHES) (INCHES) ., |
.006
7]
.Q—J o .004
1
8 a .002
TS P R T i
S =~ 1,000 2,000 3,000 4,000 5000 6000 7000 8,000 9,000 10,000 11,000 12,000 1,000 2,000 3000 4,000 5000 6000 7,000 8,000 9,000 10,000 11,000 12,000
< FORCE (lbs) FORCE (Ibs)

PRESS FRAME CYLINDER SPEED CHART

Switches
Page 223

CYCLES PER

NOTES: CYLINDER MINUTE
e Cylinder cycle rates can vary depending on air valve sizes, airline diameter and (1) STAGE-TA 263
length, type of fitting, and if quick exhaust dump valves are used.

S (2) STAGE 141

]

E 2 * The Speed Chart represents how fast cylinders can cycle and build pressure at each (3) STAGE 125

89 end of stroke (to simulate work being done.) To maximize cylinder performance, all

= cycle tests were performed using 5 Cv double solenoid valves, .750” air hose and (4) STAGE 91

5~ quick-dump exhaust valves.

~ (5) STAGE 77
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PRESS FRAME CYLINDER

o
-]
o7
Choose from Single Stage, Multi-Stage, Triple-Rod (Non-Rotating with Tool Plate) or Triple-Rod Multi-Stage Press Cylinders. 3T
Double rod end styles are available on all models. e g
* SINGLE STAGE: Basic single bore, double acting cylinder. S
* MULTI-STAGE: Multi-Stage cylinders are double acting and multiply the output force by supplying air to multiple pistons. The
MSEP multiplies the force on the extend stroke and uses only one piston on the return stroke, saving air volume and operating costs. (w
The MSEP/MSRP multiples the force in both directions. Choose from 2 stage (25), 3 stage (35), 4 stage (4S), or 5 stage (5S) models. 3 3
o
e,
* TRIPLE ROD: A cylinder with three piston rods and a tooling plate as standard features. The 5.00” square tooling plate distributes g- =
the cylinder force over a large work area. Standard features also include four (4) .500-20 UNF tapped holes in the tooling plate that >80
can be used to mount customer fixtures or tooling. Triple rod cylinders can be ordered as a single stage or multi-stage (2S, 3S, 4S or
55) models.

About Rod End Styles PISTON ROD END STYLES

Style 3 (KK3) Female Rod End is STANDARD

Other NFPA Styles can be specified STYLE 3 STYLE1 &2 STYLE 4 STYLE 5
(see chart) (STANDARD) (BLANK ROD END)

KK3 (STYLE 3)

™
-—i
B
1
O
S o
= &
S
3.
(@)
=

SPECIFY NON-STANDARD LOCATIONS WHEN ORDERING

** BUMPERS ADD .25” PER END TO CYLINDER
LENGTH

KK1 MM ROD DIA. MM ROD DIA. MM ROD DIA.
(STYLE 1) five
Need a rod end not listed? MM ROD DIA. KK2 K KKa X s X
NO PROBLEM! Each Piston Rod is made-to- N ‘S“LEZ’_\ ‘Sm“?w_x ,,,,,, S™MES) -
. v O=
order and does not delay shipment. Coarse 1k I | | e
(UNQ) threads, Metric threads or just plain rod I 1 (Ot & | 5 '_”H
ends are common. Thread lengths are also % =
made-to-order (Specify: “A”=Length). AT e =
N [ ‘<_ PRESS _ | PRESS ﬂ‘ (¢”]
NEED SOMETHING NOT LISTED? AA PLATE
Just send us a sketch. press |
In most cases, quotes are turned around in PLATE e
one day! o2
=
=7
0 =
SINGLE STAGE OR MULTI-STAGE ROD END STYLES & OPTIONS a s
STANDARD OPTIONAL g ®
MM ROD STYLE 3 - FEMALE STYLE 1 - MALE STYLE 2 - MALE STYLE 4 - MALE STYLE 5 - MALE “ \2
DIAMETER CP KK3 A KK1 A KK2 A KK4 A KK3 .
1.000 Standard 0.875 3/4-16 1.125 3/4-16 1.125 7/8-14 1.125 1-14 1.125
- NO THREAD
1.375 Oversize 0.875 1-14 1.625 1-14 1.625 11/4-12 1.625 13/8-12 1.625 ;?_9
® =
= QO
NS
w
. ]
HOW TO ORDER: SINGLE STAGE —
3
TAP - MX3 -5 x 1 - - : x5
A ® @
| ! t < 2
2 S
SERIES | NFPA MOUNT BORE STROKE CUSHIONS OPTIONS o
TAP | 250 PSI AIR O"T‘g g"R’[V')égE NON-CUSHION (LEAVE BLANK) A/O | AR/OIL PISTON @
H = HEAD CUSHION B** | 25" URETHANE BUMPER BOTH ENDS
STYLE POSITION 1 STANDARD BH** | .25” URETHANE BUMPER HEAD ONLY
SPECIFY FOR POSITIONS 2, 3 OR 4
SINGLE ROD (LEAVE BLANK) (Example = H2) BC** | 25" URETHANE BUMPER CAP ONLY
D = DOUBLE ROD END MPR | MAGNETIC PISTON FOR SWITCHES v
s C = CAP CUSHION o
(REQUIRED FOR "MA” OPTION POSITION 5 STANDARD MS_| METALLIC ROD SCRAPER (BRASS) = s,
SPECIFY FOR POSITIONS 6, 7 OR 8 OPTIONAL PORT LOCATION o =
(Example = C6) oP B =1
A ey U 0S| OVERSIZED ROD DIAMETER (1.375") < R
TH_| 400 PSI HYDRAULIC, NON-SHOCK
ROD STYLE END & MODIFICATIONS :
> FRONT KK3_| FEMALE ROD THREAD (LEAVE BLANK] VS | VITON” SEALS
OF PRESS { ) XX | SPECIAL VARIATION (SPECIFY)
3 1 KK3S | STUDDED PISTON ROD (WITH KK3)
4.‘?‘;, BSP, SAE PORTS (SPECIFY SIZE) —
KK1_| SMALL MALE ROD THREAD o
Kk2_| LARGE MALE ROD THREAD A - e
STANDARD PORT POSITIONS @ 3 AND 7 KK4 | FULL DIAMETER MALE ROD THREAD MICRO-ADJUST R 3.
(BACK OF PRESS) KK5_| BLANK ROD END MA MICRO-ADJUST 5
N
x| ommoeo rsonmoo e reor| | we | oeseoene | S
“C” = | EXTENDED PISTON ROD (SPECIFY) >
=k
&
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BTP - How to

BTP - Base

BTP - Technical

)
E
<
S

=™
12}
W
@
S

o

Switches Accessories

Technical Data

Press Frame Cyl.

Options

Order

imensions

D

Data

Cylinders

imensions

D

Page 223 Page 208 Page 171

Page 259

o -
HOW TO ORDER: MULTI-STAGE -
MSEP - MX3 -5 x 1 x2S - - -
T T T T I T T
| NFPA MOUNT | | BORE | STROKE STAGES ROD STYLE END & MODIFICATIONS OPTIONS
0"to 6 25 | TWO FEMALE ROD THREAD B** | .25” URETHANE BUMPER BOTH ENDS
MADE TO KK3 | (| EAVE BLANK)
ORDER 3S | THREE BH** | 25" URETHANE BUMPER HEAD ONLY
SERIES STYLE 4s | Four KK3S | STUDDED PISTON ROD (WITH KKS) BC** | .25” URETHANE BUMPER CAP ONLY
125 PSI AIR SINGLE ROD 55 | FIVE KK1 | SMALL MALE ROD THREAD MPR* | MAGNETIC PISTON FOR SWITCHES
or HYDRAULIC, NON- (LEAVE BLANK) KK2 | LARGE MALE ROD THREAD
MSEP | SHOCK (HIGH FORCE MS | METALLIC ROD SCRAPER (BRASS)
EXTEND) D = DOUBLE ROD END KK4 | FULL DIAMETER MALE ROD THREAD) oP | OPTIONAL PORT LOCATION
125 PSI AR (REQUIRED FOR CUSHIONS -
MSEP/ | or HYDRAULIC, NON- “MA” OPTION NON-CUSHION (LEAVE BLANK) KK5 | BLANK ROD END OS | OVERSIZED ROD DIAMETER (1.375")
®
MSRP E)T?;\‘KD(Q:\?;RFSRF&EU H = HEAD CUSHION <p» — | EXTENDED PISTON ROD THREAD VS | VITON” SEALS
POSITION 1 STANDARD (SPECIFY) XX | SPECIAL VARIATION (SPECIFY)
SPECIFY FOR POSITIONS 2, 3 OR 4 “C” =| EXTENDED PISTON ROD (SPECIFY) BSP, SAE PORTS (SPECIFY SIZE)
(Example = H2)
C = CAP CUSHION (MSEP/MSRP ONLY) *
POSITION 5 STANDARD
SPECIFY FOR POSITIONS 6, 7 OR 8 MICRO-ADJUST
(Example = C6) MA MICRO-ADJUST
MAB | WITH NOISE DAMPENING
BUMPER INSTALLED
** BUMPERS ADD .25” PER END TO CYLINDER LENGTH
*MPR ADD 0.875” TO CYLINDER LENGTH
Model Model MSEP/
MSEP 4 Stage Shown MSRP EXTENDING STROKE

EXHAUST  EXHAUST

EXHAUST EXHAUST

Extension-air

supplied to
multiple ki
pistons EXTENDING
EXHAUST AIR DRAWN IN INLET

Retraction-air
supplied to
one piston

RETRACTING

NOTE: Cap cushion not available on MSEP

Extension AND
Retraction-air
supplied to multiple
pistons

HEAD AND CAP
CUSHION AVAILABLE

EXHAUST

To Order, specify:
“MSEP/MSRP”
(as model number)

Note: Overall lengths
are increased

RETRACTING STROKE
EXHAUST

INLET

Model MSE-MSR
2 Stage Shown

HOW TO ORDER: TRIPLE-ROD (WITH TOOL PLATE) —
° - ——
—
TRAP - MF1 -5 x 1 x2S - -
| NFPA MOUNT | | BORE STROKE STAGES CUSHIONS OPTIONS
0"to 6” SINGLE STAGE NON-CUSHION (LEAVE BLANK) B** | 25" URETHANE BUMPER BOTH ENDS
MADE TO LEAVE BLANK
ORDER { ) H= ';%ASI?T%J,\‘SHIgT'\IANDARD BH** | .25" URETHANE BUMPER HEAD ONLY
2
S|NSGEL2I§TSAGE SINGLE noi.r(t:ivs BLANK) 22 TLV;:E SPECIY FOR POSITIONS 1 0R 4 BC_ 25 URETHANE BUMPER AP ONLY
g 3 (Example = H2)
TRAP | 200 Ps1 AR e i MPR_| MAGNETIC PISTON FOR SWITCHES
T TMULTSTAGE EXTEND (SINGLE ROD AT CAP) 48 FOUR C = CAP CUSHION (TRP ONLY) op | OPTIONAL PORT LOCATION
MSE | 125 PSI AR ' (REQUIRED FOR “MA” QPTION) 55 FIVE POSITION 6 STANDARD
SPECIFY FOR POSITIONS 5 OR 8 TH__| 400 PSI HYDRAULIC, NON-SHOCK
(Example = C6)
VS | VITON® SEALS
XX | SPECIAL VARIATION (SPECIFY)
BSP, SAE PORTS (SPECIFY SIZE)
7 Je—5 X
FRONT MICRO-ADJUST
STANDARD PORT POSITIONS @ 1 AND 5 VA MICRO-ADJUST
OF PRESS (BACK OF PRESS)
3 — 1 MAB | WITH NOISE DAMPENING BUMPER
STANDARD CUSHION POSITIONS @ 2 AND 6 INSTALLED

(SIDE OF PRESS)

(NOTE: PORTS OR CUSHIONS NOT AVAILABLE AT
POSITIONS 3 & 7, FRONT OF PRESS)

204
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PRESS FRAME CYLINDER: OPTIONS

=)

|

o

External Non-Rotating ¥

The External Non-Rotating option prevents the piston ) ;
rod (and any attached tooling) from rotating as the

cylinder cycles.

O

Since the “NRE” bracket and guide rod are externally § -

mounted, they can be added or removed for different 2.2

applications. All press frames are made to accept this 20

add-on option.

For high torsional load applications, cylinder can be
equipped with a twin guide rod internally (“NR” cylinder
option).

™
pui|
=
1
w)
S o
(3 ()
S
3.
(@)
=3

Consult factory for details.

AT
(9]
=i
o . =
\H Micro-Adjust e
.. . . & 3
* Allows precision adjustment of cylinder Stop Collar Retainer Bolt ®
extend stroke Delrin Plug
.. — Jam Nut ~
* Easy to read precision scale (.001” Set Sorew } Dual Lock System od
Calibration) Optional Noise Dampening Urethane Bumper § :1
g (Option - MAB) g ;
* Enclosed, no pinch point design Non-Exposed [ | 2.5
. ' P . P 8 . Contact Surfaces iN Stop Collar go
* Available on all cylinder models with “D” . Xo)
. . op =
Double Rod End option Rod Bushing
* Up to 6” stroke and adjustment over full -
-
range of stroke 25
[ =~
n 33
NS
w
Refer to page 179 for more details L

BALLUFF TRANSDUCER

Balluff transducers can provide positive verification on the
depth of each cylinder stroke cycle. This is very important for
today’s quality control system requirements.

80¢ 95ed
SB!JOSSQJDV

T
Ideal Applications: % E
N
* Pressing bearings into housings and depth RE

control is critical.

* Parts assembly

¢ Parts positioning for joining operations
(i.e. riveting)

Refer to page 235 for more details

65T 98ed
121:Tq W [T TTTREY |
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PRESS FRAME CYLINDER: DIMENSIONS

BTP - How to
Order

TAP (SINGLE STAGE): DIMENSIONS

[72]
3£ —{ 550 SQ. I*
0 »n
. S fa —
= £
BA (2) .50” NPT PORTS
TOP 5.125 + :
| | Iy
VIDDLE CYL'STROKE I | J&J AN

g 1 ®
3 BOTTOM _____&
S s 1 i
= 8 b~ o ——d
Q.
= ' 2.50

17.38 (TOP) 275

15.38 (MID)
2, 13.38 (BOT)
c
£3 pll gl @
85 o o
£ 1@ L

! 15.00 ! 12.00

Dimensions

>
o
)
£
<
)
[~
172}
(7]
@
S
o

MSEP 2§ (2 STAGE): DIMENSIONS

Options
Page 171

—] 5.50 SQ. I——
m L

| ! TOP 550 + | 1 i 1(2) .50” NPT PORTS

E IDDLE 2 X STROKE IJ“:L‘L&PJ \
____I_____%
=

Accessories
Page 208

.88 - -

i

I:
TF

__E ‘ TN |

@ } s.60 (ToR)
[ SI¢] 1
g BB e s
¥ 69 (BOT) 15.38 (MID) :

L ] ’ 13.38 (BOT)

@: :g gl il )
2 é ) ®

- - L 2

8 o , 3 :
B | |
QO @
2% | 15.00 | — 1200
=
9]
(5]
*—
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PRESS FRAME CYLINDER: DIMENSIONS

3
o .
-+
MSEP 3S (3 STAGE): DIMENSIONS 5 ¢
(=)
5.50 SQ.

E— AN 3 =
| | %-g

=]
678 + — (2) .50” NPT PORTS o

3 X STROKE
et } TOP =T =
; _l E/_ MIDDLE | _le \ B
f e i S, g
%—-—— | ——-—% / BOTTOM S— 58
e EE e ' i .
| i }' 860 (TOP) |
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MSEP 4S (4 STAGE): DIMENSIONS
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80¢ 93ed
59!1085933V
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17.38 (TOP)
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PRESS FRAME CYLINDER: DIMENSIONS

MSEP 58 (5 STAGE): DIMENSIONS
—TH?SOS%?r—

BTP - How to
Order

) 7]
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wn
)
S5 N
' 5
o
~.E
N a)
] 9.25 + !
5 X STROKE | | | (2) 50" NPT PORTS

BTP - Technical
Data

; E/ MIDDLE i::::‘%
ﬁ%—--——*———-#% BOTTOM EEE'EE%’/ ®
+ FPTIR T
) L i
£ i M
) I &6 (TOP)
(. -g 6.00 | 6.69 (MID) 17.38 (TOP) 2.50
§ = | 4.69 (BOT) 15.38 (MID) 275
& © f 13.38 (BOT)
nguin _ Iilil @
+1® ©
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TRP (TRIPLE ROD): DIMENSIONS

2] —
c
= . ——‘ 5.50 SQ. I.
2
o ””(2) 375" NPT PORTS
M | / ToP 5.125 + —H
E; ‘E ;/_.VHDDLE CYL. STROKE @ g\
) &= e /7550TTOM L 2 1
Q. Y | : |
s S 7= il =T oo e ]
g o I najus) 1T ‘ £ i
g < ' 7.81 (TOP) =N
= T ’ 5.81(MID)  17.38 (TOP) 2.50
000 3.81(BOT)  15.38 (MID) 2.75
! 13.38 (BOT)
gu “gj @
- i ‘e e

15.00 12.00

-—] 5.00' SQ.
b
E

\—(4) .50-20 X 1 DEEP

TAPPED HOLES
TOOLING PLATE DETAIL

Switches
Page 223

be | é

3.328Q. -

Technical Data
Page 259

208



Trunnion Blocks  Page 215



ACCESSORIES: CLEVIS, PINS & MOUNTS

Accessories Cross Reference Chart

CYLINDER MODEL ACCESSORIES
ROD ROD CLEVIS CLEVIS EYE
CLEVIS EYE PIN BRACKET BRACKET
ROD ROD ‘H':H = fsiz
BORE SIZE ROD STYLE (KK) THREAD o I yJ \—\
0.625 #1 (STANDARD) KK1 7/16-20 RC437 RE437 CP500
Tg 1.50, 2.00, ) #2 KK2 1/2-20 RC500 RE500 CP500 CB500 EB500
oz 2.50 1.000 #1 (ST'D-OVERSIZE) KK1 3/4-16 RC750 RE750 CP750
=9 ) #4 KK4 1-14 RC1000 RET000 CP1000
E :I\ 1.000 #1 (STANDARD) KK1 3/4-16 RC750 RE750 CP750
g 3.25, 4.00, ) #4 KK4 1-14 RC1000 RET1000 CP1000 CB750 EB750
o 5.00 1375 #1 (ST'D-OVERSIZE) KK1 1-14 RC1000 RET000 CP1000
&2 ) #2 KK2 11/4-12 RC1250 N/A CP1375
1375 #1 (STANDARD) KK1 1-14 RC1000 RET1000 CP1000
) #2 KK2 11/4-12 RC1250 N/A CP1375
L B EILY 1750 #1 (ST'D-OVERSIZE) KK1 11/4-12 RC1250 N/A CP1375 SRl ALY
§ i #2 KK2 11/2-12 RC1500 N/A CP1750
=) 1750 #1 (STANDARD) KK1 11/4-12 RC1250 RE1250 CP1375 CB1375 EB1375
g 10.00 ) #2 KK2 11/2-12 RC1500 RE1500 CP1750 CB1750 EB1750
= 2.000 #1 (STANDARD) KK1 11/2-12 RC1500 RE1500 CP1750 CB1750 EB1750
g 12.00 2.000 #1 (STANDARD) KK1 11/2-12 RC1500 RE1500 CP1750 CB1750 EB1750
S
= CLEVIS PIN (WITH BRIDGE PIN - STANDARD) MATERIAL: 1018 CRS
PART NUMBER CD H HP LH I.P CLEVIS PIN (INCLUDES BRIDGE PIN) FINISH: BLACK OXIDE
CP500 0.500 0.625 0.156 2.250 2.094 T
e H
g £ CP750 0.750 0.938 0.156 3.000 2.844 e 1
c:o é" CP1000 1.000 1.188 0.203 3.500 3.313
=zC
CLEVIS PIN (WITH COTTER PINS) MATERIAL: 1045 CRS
PART CLEVIS PIN (INCLUDES COTTER PINS) FINISH: CHROME PLATED O.D.
NUMBER CD LH LP LH | HARD CHROME O.D.
i) CP500C 0.500 2.250 1.938 ‘
(=]
s CP750C 0.750 3.000 2.719
c
8 CP1000C 1.000 3.500 3.219 N,
2 CP1375C 1.375 5.000 4.250
)
= CP1750C 1.750 6.000 5.500
LP CD +.000/-.001
CP2000C 2.000 6.000 5.500
CLEVIS PIN (WITH E-RINGS) MATERIAL: 1045 CRS
FINISH: NITROTECH PLATED*
<3S PART CLEVIS PIN
3 r: NUMBER cD LH LP ‘ » N (INCLUDES E-RINGS)
B & CP500E 0.500 2125 1.875 |
o
© CP750E 0.750 2.938 2.625 - — 1
CP1000E 1.000 3.438 3.125 |
CP1375E 1.375 4.188 4.484 ‘ o g CD +.000/-.001
CP1750E 1.750 5.188 5.547 *HARD CHROME PLATED O.D. AVAILABLE
7 CP2000E 2.000 5.188 5.547
LS
f N
:§ gl) SMALI‘ CLEVIS PIN (WITH BRIDGE PIN) SMALL CLEVIS PIN (INCLUDES BRIDGE PIN MATERIAL: 1018 CRO
A~ PART NUMBER CD HP LH LP e ' FINISH: BLACK OXIDE
T
CP500CCS 0.500 0.156 1.375 1.250 Cf’ ——
[¢——LP—>|
CP750CCS 0.750 0.156 2.000 1.875 LH
% SMALL ROD CLEVIS MATERIAL: 1018 CRS
FINISH: BLACK OXIDE
E 2 PART NUMBER C CB CD CE CH CW KK1 KK2 L SMALL ROD GLEVIS
= RC437CCS 1.875 | 0.500 | 0.500 | 1.375 | 1.000 | 0.250 | 7/16-20 — 0.750 %04%] v KK
o= oD f T lew f B
(= T T L L O L L e e ] : ] :
—s = RC500CCS 1.875 | 0.500 | 0.500 1.375 1.000 0.250 — 1/2-20 0.750 | feeeee — ]é;,CB -
o [P —% >/ cD \
= RC750CCS 2.500 | 0.750 | 0.750 | 1.750 1.500 | 0.375 3/4-16 — 1.000 le—CE—»i CH'sa
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ACCESSORIES: CLEVIS, PINS & MOUNTS

ROD CLEVIS DIMENSIONS ROD CLEVIS N;/I\:lliskr:,?lé.&/é? (;T(IESIE
MAX LOAD
PART | (TENSION) cD ER ER OW l— B —] oW
NUMBER | RATEDINISS | CB (DIA.) CE CH CW | (RADIUS) KK L ﬁ r ﬂ r
RC437 2950 0.750 | 0500 | 1500 | 1.000 | 0500 | 0500 | 7/16-20 | 0.750
RC500 4000 0.750 | 0500 | 1500 | 1.000 | 0.500 | 0.500 1/2-20 0.750
RC750 | 11200 | 1.250 | 0.750 | 2375 | 1.250 | 0.625 | 0.750 3/4-16 1.250
RC875 11200 | 1.250 | 0.750 | 2.375 | 1.250 | 0.625 | 0.750 7/8-14 1.250 -
RC1000 | 19500 | 1.500 | 1.000 | 3.125 | 1.500 | 0.750 | 1.000 1-14 1.500 =
RC1250 | 26800 | 2.000 | 1.375 | 4125 | 2.000 | 1.000 | 1375 | 11/4-12 | 2.125 L =2
RC1375 | 26800 | 2.000 | 1.375 | 4125 | 2.000 | 1.000 | 1375 | 13/8-12 | 2.125 -3~
RC1500 | 39500 | 2.500 | 1.750 | 4500 | 2375 | 1.250 | 1.750 | 11/2-12 | 2.250 =
RC1750 | 54700 | 2.500 | 1.750 | 4500 | 2.375 | 1.250 | 1.750 | 13/4-12 | 2.250 =
RC1875 | 56000 | 2.500 | 2.000 | 5.500 | 3.000 | 1.250 | 2.000 | 17/8-12 | 2.500 (Clevis Pins sold separately from Rod Clevises)
RC2250 | 84000 | 3.031 | 2.500 | 6500 | 3.500 | 1.500 | 2500 | 21/4-12 { 3.000 | 0o using a Rod Clevis in combination with
RC2500 | 84000 | 3.031 | 3.000 | 6750 | 3875 | 1.500 | 2750 | 21/2-12 | 3.250 |, e Bracket, the operating angle is limited to +/-750 =
RC3250 | 155000 | 4.031 | 3.500 | 8500 | 5.000 | 2.000 | 3.500 [ 31/4-12 | 4.000 | from the bracket center line. £
RC4000 | 200000 | 4.531 | 4.000 | 10.000 | 6.125 | 2.250 | 4.000 4-12 4.500 =
S
=)
KO DR ROD EYE FINISH BLACK OAIDE =
MAX LOAD 5
PART (TENSION) cD ER [« CD >+ CD ¥ «— CB— =
NUMBER | RATED IN1BS A CA CB (DIA.) (RADIUS) KK 7
RE437 2950 0.750 1.500 0.750 0.500 0.625 7/16-20
RE500 3350 0.750 1.500 0.750 0.500 0.625 1/2-20 (/XY & [
RE750 8400 1.125 2.063 1.250 0.750 0.875 3/4-16 T >
RE1000 13500 1.625 2.813 1.500 1.000 1.888 1-14 [ ch-'a—
RE1250 24500 2.000 3.438 2.000 1.375 1.563 11/4-12 CcA £3S
RE1500 39000 2.250 4.000 2.500 1.750 2.000 11/2-12 rT;D
RE1875 45000 3.000 5.000 2.500 2.000 2.500 17/8-12 il @3
RE2250 67000 3.500 5.810 3.000 2.500 2.813 21/4-12
RE2500 81000 3.500 6.125 3.000 3.000 3.250 21/2-12 (Clevis Pins sold separately from Rod Eyes)
RE3250 125000 4.500 7.625 4.000 3.500 3.875 3 1/4-12 Note: When using a Rod Eye in combination with a
RE3500 125000 5.000 7.625 4.000 3.500 3.875 3 1/2-12 | Clevis Bracket, the operating angle is +/-900 from the |
RE4000 162000 5.500 9.125 4.500 4.000 4.438 4-12 bracket center line. g
g
CLEVIS BRACKET DIMENSIONS CLEVIS BRACKET  "fist: siack oxioe Z
MAX LOAD =)
PART | (TENSION) cD o oo ‘ 7
NUMBER| mTOINBS | BA | cB | @IA) | cw DD E F FL L M %@, ,,@u,
CB500 | 4500 | 1.625 [ 0.750 | 0.500 | 0.500 | 3/8-24 | 2.500 ] 0.375 | 1.125 | 0.750 | 0.500 T
CcB750 | 8400 | 2.563 | 1.250 | 0.750 | 0.625 | 1/2 -20 | 3.500 | 0.625 | 1.875 | 1.250 | 0.750
cB1000 | 13500 | 3.250 | 1.500 [ 1.000 | 0.750 | s/8-18 [ 4.500 | 0.750 | 2.250 | 1.500 | 1.000 2T T ~0
CB1375 | 34000 |3.813 | 2.000| 1.375 | 1.000 | 5/8-18 | 5.000 | 0.875 | 3.000 | 2.125 | 1.375 JL % =
cB1750 | 54000 | 4.938 | 2.500 [ 1.750 [ 1.250 [ 7/8-14 [ 6.500 | 0.875 | 3.125 [ 2.250 | 1.750 *'-é,)«’* ‘ ‘ *’é,’f“ ~ S
CB2000 | 89000 | 5.750 | 2.500 | 2.000 | 1.250 | 1-14 | 7.500 | 1.000 | 3.500 | 2.500 | 2.000 . LL " chLcachL @
CB2500 | 124000 | 6.594 | 3.000 | 2.500 | 1.500 | 1 1/8-12 | 8.500 | 1.000 | 4.000 | 3.000 | 2.500 le— FL e
CB3000 | 126000 | 7.500 | 3.000 | 3.000 | 1.500 | 11/4-12 | 9.500 | 1.000 | 4.250 | 3.250 | 2.750 (Clevis Pins sold separately from Clevis Brackets)
CB3500 | 126000 [ 9.625 | 4.000 | 3.500 | 2.000 | 13/4-12 |12.625| 1.688 | 5.688 | 4.000 | 3.500

MATERIAL: CAST STEEL

EYE BRACKET DIMENSIONS
EYE BRACKET FINISH: BLACK OXIDE
MAX LOAD

PART (TENSION) CcD
NUMBER | RATED IN LBS BA CB (DIA.) DD E F FL L M " DD DIAMETER

€T ed
SAYIHUMG

CD
EB500 3375 1.625 0.750 0.500 0.406 2.500 0.375 1.125 0.750 0.500

ot
|
—

EB750 8400 2.563 1.250 0.750 0.531 3.500 0.625 1.875 1.250 0.750

EB1000 13500 3.250 1.500 1.000 0.656 4.500 0.750 2.250 1.500 1.000

EB1375 25000 3.813 2.000 1.375 0.656 5.000 0.875 3.000 2.125 137 | | >~ A4 | | @ |

-
EB1750 | 45000 4.938 2.500 1.750 0.906 6.500 0.875 3.125 2.250 1.750 A1 | | é g
—¥T =5

EB2000 | 45000 5.750 2.500 2.000 1.063 7.500 1.000 3.500 2.500 2.000 + ' q;*: =]
o 0

EB2500 67000 6.594 3.000 2.500 1.188 8.500 1.000 4.000 3.000 2.500 S F L M L—CB—»I N )
EB3000 | 115000 | 7.500 3.000 3.000 1.313 9.500 1.000 4.250 3.250 2.750 e—FL E © g
2

EB3500 | 162000 | 9.625 4.000 3.500 1.813 | 12.625 | 1.688 5.688 4.000 3.500 (Clevis Pins sold separately from Eye Brackets) g

EB4000 | 200000 | 11.500 | 4.500 4.000 2.063 | 14.875 | 1.938 6.480 4.500 4.000

211



ACCESSORIES: STAINLESS STEEL CLEVIS, PINS & MOUNTS

Stainless Steel Accessories Cross Reference Chart

CYLINDER MODEL ACCESSORIES
ROD ROD CLEVIS CLEVIS EYE
CLEVIS EYE PIN BRACKET BRACKET
ROD ROD el = —— E=l=N =
BORE SIZE ROD STYLE (KK) THREAD ‘ [ } !_m_\
0.625 #1 (STANDARD) KKk1 | 7/16-20 | SS-RC437 SS-RE437 SS-CP500
.= ; #2 KK2 1/2-20 SS-RC500 SS-RE500 SS-CP500
2 1:50, 2.00, 2.50 000 | _ZLGTD-OVERSIZE) KKI_| 3/4-16 | SSRC750 | SSRE750 | 55-CP750 SSAUESLD | SRS
=9 ; #4 KK4 1-14 SS-RC1000 | SS-RET000 | SS-CP1000
£ > 1000 #1 (STANDARD) KK1 3/4-16 SS-RC750 SS-RE750 SS-CP750
) ’ #4 KK4 1-14 SS-RC1000 | SS-RE1000 | SS-CP1000
= 3.25,4.00, 5.00 © 375 | _Z1ST'D-OVERSIZE] _ KKi 114 | SS.RC1000 | SS-RET000 | Ss-cpiopo | >>CB7°0 | SS-EB750
o : #2 KK2 | 11/4-12 | SS-RC1250 N/A SS-CP1375
1375 #1 (STANDARD) KK1 1-14 SS-RC1000 | SS-RET000 | SS-CP1000
: #2 KK2 | 11/4-12 | SS-RC1250 N/A SS-CP1375
% B0 LY 1750 #1 (STD-OVERSIZE)  KK1_| 11/4-12 | SS-RC1250 N/A L | Il | SRS
S ; #2 Kk2 | 11/2-12 | SS-RC1500 N/A SS-CP1750
m . .
g Accessories (303 Stainless Steel)
g CLEVIS PIN (WITH COTTER PINS) CLEVIS PIN (INCLUDES COTTER PINS)
5 PART NUMBER CcD LH LP . D CHAOME O,
= $S-CP500 0.500 2.250 1.938 \
SS-CP750 0.750 3.000 2.719
- SS-CP1000 1.000 3.500 3.219 S
= [7,]
2 % SS-CP1375 1.375 5.000 4.250 » o 10007001
ED g SS-CP1750 1.750 6.000 5.500 (Clevis Pins sold with (2) S.S. Cotter Pins)
Z0
ROD CLEVIS ROD CLEVIS
PART NUMBER CB CcD CE cwW ER KK L TCWTCH"CWW
SS-RC437 7/16-20 L L
o 0.750 | 0.500 | 1.500 | 0.500 | 0.500 o7so | [ | -
g $S-RC500 1/2-20 T T4—
=
S SS-RC750 1.250 | 0.750 | 2.375 | 0.625 | 0.750 | 3/4-16 | 1.250 i |
> $S-RC1000 1.500 | 1.000 | 3.125 | 0.750 | 1.000 | 1-14 | 1.500 :
u—o_ SS-RC1250 2.000 | 1.375 | 4.125 | 1.000 | 1.375 |11/4-12| 2.125 N
KK
SS-RC1500 2.500 | 1.750 4.500 1.250 1.750 |11/2-12| 2.250 (Clevis Pins sold separately from Rod Clevis)
ROD EYE ROD EYE
L - PART NUMBER A CA CB CcD ER KK oo Co -
= SS-RE437 7/16-20 R r T
2 o 0.750 1.500 0.750 0.500 0.625 — - -
0= SS-RE500 1/2-20 co ‘CFD [
SS-RE750 1.125 2.063 1.250 0.750 0.875 3/4-16 L |+
SS-RE1000 1.625 2.813 1.500 1.000 1.188 1-14 o | 1t L
P A A
SS-RE1250 2.000 3.438 2.000 1.375 1.563 11/4-12 v lEid 4 Tl L
- SS-RE1500 2.250 4.000 2.500 1.750 2.000 11/2-12 (Clevis Pins sold separately from Rod Eyes)
v
ﬁ ~
'§ & CLEVIS BRACKETS AND EYE BRACKETS
& = PARTNUMBER [ BA [ cB [ ¢cD [ CW DD E F FL L M
CLEVIS BRACKET EYE BRACKET
~ | $s-CB500 |[1.625]0.750]0.500 0.500 | 3/8-24 [2.500(0.375]|1.125]0.750|0.625 _ Loow J—
% | ss-cB750 |2.563[1.250{0.750| 0.625 | 1/2-20 |3.500{0.625 |1.875 | 1.250|0.750 T@E’?’ -9t T@F* -]
& | SS-CB1000 |3.250(1.500(1.000 | 0.750 | 5/8-18 |4.500|0.750|2.250 |1.500|1.000 U 1 SR R A .
s
% “ | $s-CB1375 [3.8132.000(1.375| 1.000 | 5/8-18 |5.000|0.875 |3.000]2.125|1.375 Lé ) Lé ,
AN iy - 1 | -9
E A SS-EB500 | 1.625[0.750(0.500 0406 |2.500]0.375|1.125)0.750| 0.500| | | oLl .
(4] f:' i) »L: LA,‘ lcwie—CB —»lcw| cB
E % |2 | SS-EB750 [2.563[1.250(0.750 0.532 [3.5000.625 [1.875[1.250|0.750 R € €
-~ o % N/A (Clevis Pins sold separately from Clevis & Eye Brackets)
S 2 | SS-EB1000 |3.250{1.5001.000 0.656 |[4.5000.750 |2.250 [ 1.500 | 1.000
= SS-EB1375 |3.813|2.000|1.375 5/8-18 |5.000|0.875(3.000 |2.125 | 1.375
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ACCESSORIES: CLEVIS, PINS & MOUNTS

WELD PLATE DIMENSIONS
PART | ROD G WELD PLATE
NUMBER | DIA. E F (DIA.) H 1 K L M
WP625 0.625 0500 | 2.000 | 0.250 | 45.0° 90.0° 10 -20 4 1.125 K JHREAD
wp1000 | 1.000 | 0500 [ 2500 | 0250 | 300° | 60.0° 1/4-20 6 1500 | *F ON M BC L
WP1375 | 1.375 0.625 | 3.000 | 0250 | 30.0° 60.0° 5/16-18 6 2.000 _ =
#G LOCATOR PIN = Z =
WP1750 | 1.750 0.625 | 4.000 | 0250 | 225° 45.0° 5/16 -18 8 2.375 (CUSTOMER She
TO SUPPLY> ul » 2
WP2000 | 2.000 0.750 | 4.000 | 0.375 15.0° 30.0° 3/8-16 12 2.688 - =
- 2
WP2500 | 2.500 0.750 | 4.500 | 0375 | 15.0° 30.0° 3/8 -16 12 3.188 = <%
WP3000 | 3.000 1.000 | 5500 | 0375 15.0° 30.0° 1/2-13 12 4.000
WP3500 | 3.500 1.000 | 7.000 | 0.375 15.0° 30.0° 5/8-11 12 4.688 ‘| H E—I—-| -
=
WP4000 | 4.000 1.000 | 7.000 | 0.375 15.0° 30.0° 5/8-11 12 5.188 =
WP4500 | 4.500 1.000 | 8.000 | 0.375 15.0° 30.0° 5/8-11 12 5.688 g.
WP5000 | 5.000 1.000 | 8.000 | 0375 15.0° 30.0° 5/8-11 12 6.188 S
w
WP5500 | 5.500 1.250 | 9.000 | 0375 | 15.0° 30.0° 3/4-10 12 6.875 s
(@]
2
7]
FLANGE END COUPLER DIMENSIONS
; >
PART | ROD FLANGE END COUPLER o be sed d‘”e'f"‘d) o=
NUMBER | DIA. B C D H 1 J L M N P 8 HOLES 4 cX
- - oC L PLACES b=}
FEC625 | 0.625 | 0.406 | 1.500 | 0.563 | 45.0° | 90.0° | 0.219| 4 | 1.125 | 0.250 | 0.656 ON M BC. (Tg
1]
FEC1000 | 1.000 | 0.750 | 2.000 | 0.875 | 30.0° | 60.0° | 0.281 | 6 | 1.500 | 0.375 | 1.063 w3
FEC1375 | 1.375 | 0.938 | 2.500 | 1.000 | 30.0° | 60.0° | 0.344 | 6 | 2.000 | 0.375 | 1.438
FEC1750 | 1.750 | 1.188 | 3.000 | 1.250 | 22.5° | 45.0° | 0344 | 8 | 2.375 | 0.500 | 1.813
FEC2000 | 2.000 | 1.438 | 3.500 | 1.625 | 15.0° | 30.0° | 0.406 | 12 | 2.688 | 0.625 | 2.063 B —_
FEC2500 | 2.500 | 1.875 | 4.000 | 1.875 | 15.0° | 30.0° | 0.406 | 12 | 3.188 | 0.750 | 2.625 g
FEC3000 | 3.000 | 2.375 | 5.000 | 2.375 | 15.0° | 30.0° | 0.531 | 12 | 4.000 | 0.875 | 3.125 A
=)
FEC3500 | 3.500 | 2.625 | 5.875 | 2.625 | 15.0° | 30.0° | 0.656 | 12 | 4.688 | 1.000 | 3.625 =1
=,
FEC4000 | 4.000 | 3.125 | 6.375 | 2.625 | 15.0° | 30.0° | 0.656 | 12 | 5.188 | 1.000 | 4.125 S
w
FEC4500 | 4.500 | 3.625 | 6.875 | 3.125 | 15.0° | 30.0° | 0.656 | 12 | 5.688 | 1.500 | 4.625
FEC5000 | 5.000 | 4.000 | 7.375 | 3.125 | 15.0° | 30.0° | 0.656 | 12 | 6.188 | 1.500 | 5.125
FEC5500 | 5.500 | 4.500 | 8.250 | 3.875 | 15.0° | 30.0° | 0781 | 12 | 6.875 | 1.875 | 5.625
59
MALE SPHERICAL ROD EYE DIMENSIONS R =
)
LOAD NS
PART BORE | ROD CAPACITY Z
NUMBER | (REF) | DIA. A cD | cE ER EX JL KK LE LBS
0025 MALE SPHERICAL ROD EYE
HH-MSRE-500 [ 1.50 |- 0.688 | 0.500 | 0.875 | 0.875 | 0.437 | 0.875 | 7/16-20 | 0.750 2600
T.000 - BX
HH-MSRE-750 | 2.00 1'375 1.000 | 0.750 | 1.250 | 1.250 | 0.656 [ 1.313 | 3/4-16 | 1.063 | 9400 ER
1.000 TL -
HH-MSRE-750 | 2.50 | 1.375 | 1.000 | 0.750 | 1.250 | 1.250 | 0.656 | 1.313 | 3/4-16 | 1.063 | 9400 S s
1.750 LUBE T U(E =5
FITTING e o 2
1.375 e (] N3
HH-MSRE-1000| 3.25 [ 1.750 | 1.500 | 1.000 | 1.875 | 1.375 [ 0.875 | 1.500 | 1-14 |1.438| 16800 . @
2000 I I
1.750 Bl } B
HH-MSRE-1375| 4.00 | 2.000 | 2.000 | 1.375 | 2.125 | 1.813 | 1.188 | 2.000 | 1 1/4-12| 1.875 | 28500 \ \ A \ \
2.500 KK THD. /\ | ¢ | |
2.000 —
2.500 L o
HH-MSRE-1750| 5.00 [—=-2 2.125 | 1.750 | 2.500 | 2.188 | 1.531 [ 2.250 [ 11/2-12 2125 | 43000 e
. ]
3.500 ® &
2.500 =
3.000 © o
HH-MSRE-2000| 6.00 [==-7— 2.875 | 2.000 | 2.750 | 2.625 | 1.750  2.750 (1 7/8-12{ 2.500 | 70200 S
: S,
4.000
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ACCESSORIES: SPHERICAL ROD EYES

MALE SPHERICAL ROD EYE

]
%)
=
a c
L\S
»n O
>=
=
@)

«—>—E
— D [
3
= H i
E CLEVIS C
2 \ MOUNTED T
S ¢
[70] j
*FITTING
|
_‘Q OPTIONAL _/ B Assortment of Male
8 A (THREAD) l Spherical Rod Eyes.
£ v
=
2
= MALE SPHERICAL ROD EYE DIMENSIONS
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= C STATIC LOAD APPROX.
PART 0015 CAPACITY WEIGHT
NUMBER A B -.0005 D E F G H* LBS LBS
MSRE-437 7/16-20 1.500 0.5000 0.500 0.625 1.313 2.438 12 6,660 .25
‘% L MSRE-500 1/2-20 1.500 0.5000 0.500 0.625 1.313 2.438 12 6,660 .25
<)
E = MSRE-750 3/4-16 1.750 0.7500 0.688 0.875 1.750 2.875 14 11,515 .60
Ebé MSRE-1000 1-14 2.125 1.0000 1.000 1.375 2.750 4.125 17 43,540 2.125
< MSRE-1250 11/4-12 2.125 1.0000 1.000 1.375 2.750 4.125 17 43,540 2.413
e
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'-§ g:f FEMALE SPHERICAL ROD EYE DIMENSIONS
-
- C STATIC LOAD | APPROX.
PART +.0015 CAPACITY | WEIGHT
NUMBER A B -.0005 D E F G H* J K LBS LBS
*FSRE-312 5/16-24 0.750 0.3125 0.340 0.438 0.875 1.375 14 0.437 0.500 3,130 .09
~ FSRE-437 7/16-20 1.188 0.5000 0.500 | 0.625 1.313 2.125 12 0.750 0.875 6,660 .33
)
S o FSRE-500 1/2-20 1.188 0.5000 0.500 0.625 1.313 2.125 12 0.750 0.875 6,660 .33
=] a FSRE-750 3/4-16 1.750 0.7500 0.688 0.875 1.750 2.875 14 1.000 1.125 11,515 72
o
= gb FSRE-1000 1-14 2.125 1.0000 1.000 1.375 2.750 4.125 17 1.500 1.625 43,540 2.413
=
-§ *FSRE-1250 | 1 1/4-12 2.125 1.0000 1.000 1.375 2.750 | 4.125 17 1.500 1.625 43,540 2.413
=

* Consult factory for delivery.
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ACCESSORIES: TRUNNION BLOCKS

TRD is making it easier to set up trunnion style actuation solutions. TRD now offers mountable
trunnion supports for 1.50” to 8.00” bore trunnion mounts. The TB-1000 support will take all 1.50”

to 5.00” bores and the TB-1375 support will fit 6.00” and 8.00” bores. Trunnion blocks are available
in aluminum and stainless steel constructions.

All supports feature IGNUS® “High-Load” bearings as standard. These bearings are made of T-500
composite which provide over ten times the strength of bronze bushings for heavy-duty performance
and long life. T-500 is rated for intermittent food and wash down applications.

Trunnion supports can be used with all NFPA mounts MT1, MT2 and MT4, as well as TRD solid
one-piece steel trunnion styles SMT1 and SMT2.

All trunnion blocks are in stock and available for immediate order.
Contact Factory for delivery for large orders or special requirements.

Aluminum trunnion blocks TB-1000 and TB-1375 with T-500 composite bearings. Stainless Steel trunnion b.IOCk SS,_TB'1 000 with T-500
composite bearings.

TRUNNION BLOCK ORDERING INFORMATION

PART NUMBER BORE SIZE BLOCK MATERIAL BEARING MATERIAL
TB-1000 1.50 to 5.00 Aluminum w/ Black Anodize T-500 Composite
TB-1375 6.00 to 8.00 Aluminum w/ Black Anodize T-500 Composite

SS-TB-1000 1.50 to 5.00 303 Stainless Steel T-500 Composite
SS-TB-1375 6.00 to 8.00 303 Stainless Steel T-500 Composite

All above part numbers are for a pair of trunnion blocks. To order a single trunnion block,
add -1 to the end of the part number (example: TB-1000-1). Note: fasteners not supplied.

REPLACEMENT BEARING ORDERING INFORMATION

QTY REQUIRED PER| REPLACEMENT FOR TRUNNION
PART NUMBER TRUNNION BLOCK SERIES BEARING MATERIAL
TB-30-1 1 TB-1000 and SS-TB-1000 T-500 Composite
TB-30-2 2 TB-1375 and SS-TB-1375 T-500 Composite
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ACCESSORIES: TRUNNION BLOCKS

Mounts

‘4—»— TD DIA.
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BEARING
FLANGES @ @
" .
<
L cs A
0 cs A
g
‘S MT1/MT2 MT4
E HEAD & CAP TRUNNION INTERMEDIATE TRUNNION
= MOUNTING DIMENSIONS MOUNTING DIMENSIONS
NOTE: SHOWN WITH BEARING FLANGES ON INSIDE OF BLOCKS FACING CYLINDER.
Ep
°E-’ o
ED g' BORE PART NUMBER A TD E EF X *CS ™ Y
'ft 8 1.50 TB-1000 2.375 1.000 2.000 0.563 3.125 0.500 2.500 3.625
2.00 TB-1000 2.375 1.000 2.500 0.563 3.625 0.500 3.000 4.125
2.50 TB-1000 2.375 1.000 3.000 0.563 4.125 0.500 3.500 4.625
) 3.25 TB-1000 2.375 1.000 3.750 0.563 4.875 0.500 4.500 5.625
=]
'*E 4.00 TB-1000 2.375 1.000 4.500 0.563 5.625 0.500 5.250 6.375
(=]
@) 5.00 TB-1000 2.375 1.000 5.500 0.563 6.625 0.500 6.250 7.375
E 6.00 TB-1375 4.000 1.375 6.500 1.078 8.656 0.750 7.625 9.781
B
8.00 TB-1375 4.000 1.375 8.500 1.078 10.656 0.750 9.750 11.906
* Recommended cap screw size (cap screws not supplied).
2 el
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= STANDARD ALUMINUM TRUNNION BLOCKS WITH BEARING
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A
* BEARING FLANGE ON BOTH
8 SIDES ON TB-1375-1 ONLY B
<
=
=G PART NUMBER A B C D E F G H J TB
(S -)
= c%b TB-1000-1 2.375 3.375 1.000 2.000 1.000 0.062 0.531 0.797 0.531 1.000
i
Iiu) TB-1375-1 4.000 5.500 1.500 3.000 2.000 0.078 0.781 1.187 0.781 1.375
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ACCESSORIES: TRUNNION BLOCKS
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ACCESSORIES: ALIGNMENT COUPLERS
Benefits

* Rod alignment couplers eliminate expensive machining for mounting fixed or rigid cylinders
on guided or slide applications.

Clevis, Pins &
Mounts

* Cylinder efficiency is increased by eliminating friction caused by misalignment. Couplers
compensate for 1° angular error and .06” lateral misalignment on push or pull strokes.

* Couplers provide greater reliability, performance

and reduce cylinder component wear. MATERIAL: 100,000 MIN. YIELD

* Simplifies alignment problems in the field. STRESS-PROOF™

+ 1° Spherical
Movement Standard AC Coupler
T AC250 - AC5000

Spherical Rod
Eyes

Design Tips
* Alignment couplers can be exposed to high - :
stresses that are not apparent in an application. [ J
. o + 06"
Always use the largest thread size practical in your Axal Float
application (see chart for maximum pull yields).

* Use jam nut to lock coupler to rod when used with full diameter threads
(example: 0.625"” thread on 0.625” rod).

* Large thread sizes can be pinned in high impact applications, eliminating unwanted
loosening of coupler from rod. Always use the smallest pin possible to avoid weakening the

piston rod thread (example: Use a 0.090” diameter pin for 0.625” rod threads and larger).
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c »
EEJ How to Order: . ———— Recommended maximum
= (Optional alternative size*) stroke for cylinders with
2 AC 250 -_312 FEMALE alignment couplers in
<Y * f horizontal applications
f *You can order MAXIMUM ACH Coupler
| _SIZE | | _size | ACH250 - ACH1250
[emaeal 250 250 | ifferent BORE STROKE
312 512 | thread sizes
o — S2— within the 1.50 27
» ACH e e same size
S 500 00 of coupl 2.00 43
- 625 505 housing DIA.
g 750 750 (refer to “B” 2.50 50
Di in
o 127050 18070% dimension 3.25 50
g 1250 1250 chart). 4.00 55
= 1375 1375
1500 1500 5.00 55
1750 1750
6.00 55
Ordering Examples:
AC250 (AC with male & female 1/4-28 thread) 8.00 55
2 = ACH500 (ACH with male & female 1/2-20 thread)
o AC437-625 FEMALE (AC with 7/16-20 male and 5/8 -18 female thread)
St
C= METRIC ROD AC SERIES FSTATICDIA ';A'CRoss (2) FLATS
ATHD. Stainless Steel
_\ ATAP Standard AC Coupler
- r;==— E DEEP SS-AC250 - SS-AC5000
- —+|— —
| __ L ——
w
b ez I__
J:u 2 ACROSSC(;4) FLATS ~—E D (REF)
e
Rl c
n
METRIC ROD ALIGNMENT COUPLERS
MAX PULL POUNDS
PART NUMBER A B C D E F G H (3:1 SAFETY FACTOR)
MAC250-M4X0.7 M4X0.7 28.5 44.4 9.5 12.7 12.7 9.5 17.4 251
% MAC250-M6X1.0 M6X1.0 28.5 44.4 9.5 12.7 12.7 9.5 17.4 687
Q a MAC312-M8X1.25 M8X1.25 28.5 44.4 9.5 12.7 12.7 9.5 17.4 1,349
8 2 MAC437-M10X1.25| M10X1.25 31.7 50.8 11 19 15.8 12.7 20.6 2,435
e= 8p
_g X MAC500-M12X1.25| M12X1.25 31.7 50.8 11 19 15.8 12.7 20.6 3,860
EJ MAC625-M16X1.5 M16X1.5 31.7 50.8 11 19 15.8 12.7 20.6 7,299
MAC750-M20X1.5 M20X1.5 44 .4 58.7 11 28.5 24.5 20.6 28.5 12,537
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ACCESSORIES: ALIGNMENT COUPLERS

AC SERIES ACH SERIES Zg
5 wn
verms s e XTI B
\ ATAP 73 5{
-~ T o AT / e
,,,,,,,,,,,,, HEERN
e e P
/(i‘())?:(BE_I_SS— G — D L(REF. APPROX) b e w,/ %
8B B A TAP g
a3
T D (RERAPPROX) (1) MILLED SLOT FOR & Q.i.
E J CLAMPING TO PISTON ROD =
g-
ALIGNMENT COUPLER DIMENSIONS
PART MAX PULL POUNDS
NUMBER A B C D E F G H H HEX J (3:1 SAFETY FACTOR)|
AC250 1/4-28 1.125 1.750 0.375 0.500 0.500 0.375 0.688 1.250 | 2.000 886 e
AC312 516-24 | 1.125 1.750 0.375 0.500 0.500 0.375 0.688 1.250 | 2.000 1,623 5
AC375 3/8-24 1.125 1.750 0.375 0.500 0.500 0.375 0.688 1.250 | 2.000 2,532 =
AC437 7/16-20 | 1.250 2.000 0.438 0.750 0.625 0.500 0.813 1.250 | 2.156 3,526 =
AC500 1/2-20 1.250 2.000 0.438 0.750 0.625 0.500 0.813 1125 | 2.156 4,841 2
AC625 5/8-18 1.250 2.000 0.438 0.750 0.625 0.500 0.813 1.250 | 2.156 7,862 &
AC750 3/4-16 1.750 2313 0.438 1.125 0.969 0.813 1.125 1.750 | 2.500 11,543
AC875 7/8-14 1.750 2313 0.438 1.125 0.969 0.813 1.125 1.750 | 2.500 15,846
AC1000 1-14 2.500 2.938 0.438 1.625 1.344 1.156 1.625 2.500 | 2.938 21,206 A
AC1250 11/4-12 | 2.500 2.938 0.438 1.625 1.344 1.156 1.625 2.500 | 2.938 34,024 e ;
AC1375 13/8-12 | 2.500 2.938 0.438 1.625 1.344 1.156 1.625 — — 40,710 §
AC1500 11/2-12 | 3.250 4375 0.875 2.250 1.969 1.750 2.375 — — 49,857 @3
AC1750 13/4-12 | 3.250 4375 0.875 2.250 1.969 1.750 2.375 — — 69,558
AC1875 17/8-12 | 3.750 5.625 1.000 3.000 2.469 2.125 2.750 — — 79,354
AC2000 2-12 3.750 5.625 1.000 3.000 2.469 2.125 2.750 — — 92,531
AC2250 21/4-12 | 4.500 6.375 1.000 3.500 2.969 2.625 3.375 — — 118,776 ;—”
AC2500 21/2-12 | 5.000 6.563 1.000 3.500 3.938 — — 149,543 s
AC2750 23/4-12 | 5.000 6.563 1.000 3.500 3.938 = = 182,464 o
AC3000 3-12 5.000 6.563 1.000 3.500 3.938 — — 218,658 =
AC3250 31/4-12 | 6.250 8.125 1.000 4.500 4.938 SPANNER = = 258,124 %
AC3500 31212 | 6.250 8.125 1.000 4.500 4.938 — — 300,863
AC3750 33/4-12 | 6.250 8.125 1.000 4.500 4.938 HOLES = = 346,875
AC4000 4-12 7.500 9.500 1.000 5.500 5.938 — — 396,158
AC4500 41/2-12 | 7.500 9.500 1.000 5.500 5.938 = — 504,544
AC5000 5-12 7.500 9.500 1.000 5.500 5.938 — — 626,019

*Please specify AC or ACH coupler when ordering: i.e.: AC750 (Std. Coupler) or ACH750 (Hex Coupler).
**Spanner holes are used on AC2250 and larger,
Two (2) 0.500” diameter holes, 0.500” deep, 180° apart (each end).

STAINLESS STEEL ALIGNMENT COUPLERS

50
el
Sk
)

ALIGNMENT COUPLERS - STAINLESS STEEL -
MAX PULL POUNDS & 2.
PART NUMBER A B C D E F G H (3:1 SAFETY FACTOR) g é_"
SS-AC250 1/4-28 1.125 1.750 0.375 0.500 0.500 0.375 0.688 310 ] e
SS-AC312 5/16-24 1.125 1.750 0.375 0.500 0.500 0.375 0.688 568
SS-AC375 3/8-24 1.125 1.750 0.375 0.500 0.500 0.375 0.688 886
SS-AC437 7/16-20 1.250 2.000 0.438 | 0.750 0.625 0.500 0.813 1,234
SS-AC500 1/2-20 1.250 2.000 0.438 0.750 0.625 0.500 0.813 1,694
SS-AC625 5/8-18 1.250 2.000 0.438 | 0.750 0.625 0.500 0.813 2,752 E
SS-AC750 3/4-16 1.750 2.313 0.438 1.125 0.969 0.813 1.125 4,040 3 g
SS-AC875 7/8-14 1.750 2.313 0.438 1.125 0.969 0.813 1.125 5,546 % é'
SS-AC1000 1-14 2.500 2.938 0.438 1.625 1.344 1.156 1.625 7,422 ?g 5
SS-AC1250 11/4-12 2.500 2.938 0.438 1.625 1.344 1.156 1.625 11,908 =X
SS-AC1500 11/2-12 3.250 4.375 0.875 2.250 1.969 1.750 2.375 17,450 =~
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ACCESSORIES: FLOW CONTROLS (FCP SERIES)

FCP

Adjusting
Needie

3-Stage

Tapered

Stainiess

Steel

Needle —————— »

Anodized
Aluminum

Stem \

Controlled
Flow
FCP4 FCP4K
FCP6 FCP6K
FCP8 FCP8K

\
\

Chrome Plated
Banjo Connector

Free
Flow

Lip Seal Design

Dry Film
Thread
Sealant

FCP4L

FCP6L

FCPSL

PORT SIZE

FREE
FLOW

CONTROLLED
FLOW

0.250”, 0.375”, 0.500”

For 1/4” port

RECESSED

(K) KNOB OPTION

i
{ ”
DRY SEALANT ON THREADS

(L) LOCK NUT OPTION

11/16 HEX

For 3/8” port

RECESSED

- 0.97 [~

(K) KNOB OPTION

3/8 NPT — )

For 1/2” port

B |
0.80 &\N//) 248 \\l/
o
é }
3/8 NPT
RECESSED
= 1.25 —
|
1/2 NPT — | s
i
0.97

(K) KNOB OPTION

Materials:

Banjo Connector:
Chrome plated,
zinc die cast

Banjo Retaining
Ring:

Zinc plated steel
Stem:

High strength
anodized
aluminum alloy

Adjusting Needle:
Stainless steel

“O” Rings and
Lip Seal:
Buna N

Maximum
Operating
Pressure:
150 PSI Air Only

Operating
Temperature
Range:

-20°F to +200°F
(-25°C to +95°C)

(L) LOCK NUT OPTION

(L) LOCK NUT OPTION

\
|

BN

1/2 NPT
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DRY SEALANT ON THREADS

1-1/8 HEX



ACCESSORIES: QUICK-FLO® FLOW CONTROLS (FQP SERIES)

FQP
— Locknut
Adjusting
Needie Chrome Piated
Banjo Connector

3-Stage

Tapered

Stainiess

Steef Free

Needle —————» <— Flow

<—— “0”Ring

Anodized

Afluminum Gripping

Stem \ Teeth

Lip Seal Design
Dry Fifm
Sewan —
Controlted
Fiow

FQP44 FQP44K
FQP4 FQP4K
FQP6 FQP6K
FQP8 FQP8K

FQP & FCP Series
FLOW DATA @ 60PSI
30
25 1/2 NPT
z 20
e A
< s o 3/8 NPT
2 7
] 1
i ] L
X 10 | 1
< A LT | |1/4 NPT
5 S =
Lr T 1 | L
1 LT
|1
0 1 2 3 4 6

Turns from shut-off

For 1/4” port, 1/4” OD tubing

= 150

=075 —f

|
@3@ oo |52
FITTING — m

N

11/16 HEX Wy
: T

1/4 NPT

For 1/4” port, 3/8” OD tubing

o 146 — !

cYo
) BT
— FITTING \ .

234
i /) |(RECESSED)

WAX.
(KNOB)

11/16 HEX

1/4 NPT

For 3/8” port, 3/8” OD tubing

=~ 0.97 =

-— 1.72

3/8 0.D.
TUBE

FITTING \
X

3.02
MAX.
Il 246 (KNOB)
) ]| (RECESSED)

For 1/2” port, 1/2” OD tubing

== f%ﬁ

8

2.25 = 1.25 =

1/2 0.D. |
TUBE
FITTING

3.89
MAX.
(KNOB)
T '@ - 3.16
(RECESSED)
0.97
1-1/8 HEX 1+ l ! !
1/2 NPT ! } |
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Materials:

Banjo Connector:
Chrome plated, zinc
die cast

Banjo Retaining Ring:
Zinc plated steel

Stem:

High strength
anodized aluminum
alloy

Adjusting Needle:
Stainless steel

“O” Rings and
Lip Seal:
Buna N

Collet:
Acetal copolymer

Gripping teeth:
Stainless steel

Collet Retainer
(if applicable):
Brass

Locknut:
Chrome plated brass

Tube Types:

All plastic tubing,
including nylon and
polyethylene

Maximum
Operating
Pressure:
150 PSI Air Only

Operating
Temperature
Range:

-20°F to +200°F
(-25°C to +95°C)
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Switches

Switch & Bracket
Order Dimensions

Switches - How to

Balluff Transducers = STROKEMASTER

Options
Page 171

Accessories
Page 208

Technical Data
Page 259

ACCESSORIES: SWITCHES

* RoHS

* Miniature AC/DC Reed
* High Power AC Reed
O Miniature DC SOIid State ° Extended Temperature

* Miniature AC/DC Reed
with built-in circuit
protection

Range Reed

TRD offers Reed, High Power AC Reed, DC Solid State and Reed Switches
with built-in circuit protection to meet a wide variety of customer needs.

Advantages:
* Compact, low profile Switch/Bracket Assembly

* Switches and Brackets are Nylon and Stainless Steel Hardware
construction — suitable for wash down or corrosive environments (IP67)

* Quick, Simple Set-up: Requires Standard (slotted) Screwdriver

* High visibility LED can be seen up to 20 feet
* Suitable for all bore sizes (1.50” to 12.00”)

Benefits of REED Switch

* Internal Circuit Protection Option
* Lower Cost

* Low or High Current Models available, AC or DC and TRIAC type
switch for inductive loads

* High Visibility Red LED (on Low Current Models)
* Choice of lead lengths available on all models

* Optional 8mm Quick Connect on Low Current Model

R10 Miniature REED Switch
* 120 Volts Max. (AC or DC)

* Cable options include 24 inch or 120 inch plain cable leads and
8mm Threaded Quick Connect

+ High Visibility LED

RAC High Power AC REED Switch
* 12-240 Volts AC, 800 mA current rating, TRIAC output

* Cable options include 24 inch or 120 inch plain cable leads

MSS Miniature Solid State Switch
* 10-30 Volts DC, 4-300 mA current rating
* Can be wired Current Sinking (NPN) or Current Sourcing (PNP)

* Magnetically operated, can be located anywhere in the actuator
stroke range

* One magnet type (MPR) for both Reed AND Solid State TRD
Switches.

* Can be used with all TRD Aluminum Series Actuators
(TA, TD, TRA, FM, MSE, MSR), Electroless Nickel (EN)
Plated Series and Stainless Steel (SS) Series.

Benefits of SOLID STATE Switch
* Shock Proof

* GMR Technology - Giant Magneto Resistive Design

* Reverse Polarity and Over Voltage Protection

* High Visibility Red LED (All Models)

* Choice of lead lengths available or 8mm Quick Connect

* Cable options include 24 inch or 120 inch plain cable leads
and 8mm Threaded Quick Connect

* High Visibility LED

R10P Miniature AC/DC REED Switch with

built-in circuit protection
* 120 Volts Max. (AC or DC), 150 mA current rating (MAX).

* Cable options include 24 inch or 120 inch plain cable leads
* High Visibility LED

RHT Miniature Extended Temperature Range
Reed Switch
* -40°F to 260°F (-40°C to 125°C)

* Cable options include 24 inch or 120 inch plain cable leads

Switch AppliC&ﬁOﬂ Selection Guide (selecting the right switch for your application)

PROGRAMMABLE INDICATOR LIGHTS TIME
SWITCH MODEL CONTROLLERS RELAYS SOLENOIDS BULBS SOLID STATE MOTORS COUNTERS
R10 or RHT REED SWITCH YES <10VA* <10VA* <T10VA* YES <10VA* <10VA*
RAC HIGH POWERED REED
SWITCHES** NO YES YES YES NO YES YES
MSS SOLID STATE SWITCH YES <300mA <300mA <300mA YES <300mA <300mA
RT10P REED SWITCH YES <10VA <10VA <10VA YES <10VA <10VA
*Use resistor-capacitor protection **Minimum current = 80mA

‘MPR” O

tion for ALL switch models when ordering actuators.
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ACCESSORIES: SWITCHES — REED

L] L] L] L] L] m
Electrical Specifications Schematics =
R10  Miniature Reed Switch, 24” (24 AWG Wire, PVC R10 / R10X =

Jacket) Plain Cable Lead, (2 wire Switch) Miniature Reed Switch, Cable Type, 2

(2 Wire Switch)
R10X Miniature Reed Switch, 120” (24 AWG Wire, PVC
Jacket) Plain Cable Lead, (2 wire Switch) SWITCH

.. . . BROWN
R10! Miniature Reed Switch, 8mm Male Quick Connect SR o[ LOAD e+ w
Q 24 AWG Wire, PVC Jacket (2 wire S(v%itch) ! [ LomD ] s
BLUE © °- O
Contacts ~ SPST Form A (Normally Open) § g_
Contact Rating 10 Watts Max. ®
Input Voltage 120 Volts Max. (AC or DC) Input Voltage 120 Volts Max. AC/DC = =
Maximum Load Current 500 mA Max. (Resistive) Maximum Load Current 500 mA Max. (Resistive) o s
-
Actuating Time Average 1.0 millisecond @ ;.
LED Indicator ~ High Luminescence Housing o ) R10Q . faz),
Temperature Range  -20°C to 70°C (-4°F to 158°F) Miniature Reed SW|tch,v 8mvaa|e Quick Connect,
Protection Rating P67 (2 Wire Switch) %,
SWITCH BROWN =3
—Z_JV\,.L POSITIVE + e
(¢°]
(BLACK) _ 9 @
NEGATIVE e g— '
(BLUE) Bk
NOT CONNECTED z
Input Voltage 120 Volts Max. AC/DC -
Maximum Load Current 500 mA Max. (Resistive) (=]
R10P  Miniature Reed Switch, 24” (24 AWG Wire, PVC Jacket) R10P / R10PX o2
Plain Cable Lead, Circuit Protection (2 wire Switch) Miniature Reed Switch, Cable Type, -
(2 Wire Switch) 3
R10PX Miniature Reed Switch, 120” (24 AWG Wire, PVC Jacket) SWITCH -~
Plain Cable Lead, Circuit Protection (2 wire Switch) o
} BROWN LOAD + %
R10PQ Miniature Reed Switch, 8mm Male Quick Connect, X ﬂ
(24 AWG Wire, PVC Jacket) Circuit Protection (2 wire T H—aE - m
Switch) =
Input Voltage 120 Volts Max. AC/DC -
Contacts  SPST Form A (Normally Open) Maximum Load Current 150 mA Max. o
Contact Rating 10 Watts Max. ==
Input Voltage 120 Volts Max. (AC or DC) R10PQ =3
Maximum Load Current 150 mA Max. Miniature Reed Switch, 8mm Male Quick Connect, ﬁ
Actuating Time Average 1.0 millisecond (2 Wire Switch) 5
LED Indicator High Luminescence Housing SWITCH 8_
Temperature Range ~ -20°C to 70°C (-4°F to 158°F) (BPES?T\{\\{E‘) i g
Protection Rating P67 2
- . (BLACK) ° «»
Circuit Protection NEGATIVE e
Varistor 138 Volts
Choke 680 uH NOT CONNECTED
>0
Input Voltage 120 Volts Max. AC/DC ST
Maximum Load Current 150 mA Max. -0
N S
Note: The circuit protection consists of a Varistor and Choke arrangement. The Varistor will take transient & voltage spikes out of the line and is mounted - @

in parallel with the switch. The Choke will disperse inrush currents (normally caused by long cable runs) and is mounted in series with the switch.

RAC  High Power AC Reed Switch, 24” (20 AWG Wire, High Power AC Reed Switch, Cable Type,
PVC Jacket) Plain Cable Lead, (2 wire Switch) (2 Wire Switch)
RACX High Power AC Reed Switch, 120” (20 AWG Wire,
PVC Jacket) Plain Cable Lead, (2 wire Switch) SWITCH

Input Voltage 12 to 240 Volts (AC only)

80¢ 923ed
SG!JOSSQDDV

Contacts  TRIAC Output BROWN o i6ap | + -
Contact Rating 200 Watts Max. ; [ ]OR [ ]

Minimum Load Current 80 mA BLUE °k- *
Maximum Load Current 800 mA 3
Actuating Time Average 2.0 milliseconds Contact Rating 200 Watts Max.
LED Indicator  Not Available . Input Voltage 12 to 240 Volts (AC only)
Temperature Range  -20°C to 70°C (-4°F to 158°F) Minimum Load Current 80 mA
Protection Rating P67 Maximum Load Current 800 mA

RAC / RACX

65T 95ed
eje( [ed1uyda]

‘MPR’ Option for ALL switch models when ordering actuators.
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ACCESSORIES: SWITCHES — REED

Electrical Specifications Schematics

RHT  Extended Temperature Range Miniature Reed Switch, RHT / RHTX
24” (24 AWG Wire, Silicone rubber insulation with Miniature Reed Switch, Cable Type, Extended Temperature Range
gray outer sheath, 4.5mm O.D.) Plain Cable Lead, (2 (2 Wire Switch)
wire Switch)
RHTX  Extended Temperature Range Miniature Reed Switch,

120” (24 AWG Wire, Silicone rubber insulation with SWITCH BROWN
gray outer sheath, 4.5mm O.D.) Plain Cable Lead, (2 e— LOAD |—o +
wire Switch) I—@ o .-

Contacts ~ SPST Form A (Normally Open) BLUE

Contact Rating 10 Watts Max.

Input Voltage 120 Volts Max. (AC or DC)
Maximum Load Current 500 mA Max. (Resistive)
Actuating Time Average 1.0 millisecond

LED Indicator ~ Not Available

Temperature Range -40°C to 125°C (-40°F to 260°F)
Protection Rating ~ IP67

Input Voltage 120 Volts Max. AC/DC
Maximum Load Current 500 mA Max. (Resistive)

SWITCHES — SOLID STATE

MSS  Miniature Solid State Switch, MSS / MSSX
24” (24 AWG Wire, PVC Jacket) Plain Miniature Solid State Switch, Cable Type,
Cable Lead, (2 wire Switch) (2 Wire Switch)
MSSX Miniature Solid State Switch, 120” (24

AWG Wire, PVC Jacket) Plain Cable Lead, BROWN
(2 wire Switch) K\O\z\ ° ® +

*Output Type Current Sinking or Current Sourcing “O$ BLUE -

Input Voltage 10 to 30 Volts DC

Current Consumption (not sensing) ~ TmA Typical Current Sourcing (PNP) Configuration

Minimum Load Current 4 mA
Maximum Load Current 300 mA
“ON” Voltage Drop 2.5 Volts @ 4 mA
3.5 Volts @ 300 mA
LED Indicator High Luminescence Housing

Temperature Range -20°Cto 70°C
(-4°F to 158°F) «0‘2\ BROWN o [Toman e +

Actuating Time Average 2.0 microseconds @\ -
Protection Rating ~ IP67 © BLUE

Reverse Polarity Protected  yes
Typical Current Sinking (NPN) Configuration

Transient (over voltage) Protected  yes

*NOTE: This is a two (2) wire switch used in series with the load. Therefore, this switch can be used with devices requiring
either a current sinking (NPN) output or a current sourcing (PNP) output from the solid state switch.

c € MSSQ Miniature Solid State Switch, 8mm Male MSSQ
Quick Connect, 24 AWG Wire, PVC Jacket Miniature Solid State Switch, 8mm Male Quick Connect,
(2 wire Switch) (2 Wire Switch)
*Output Type Current Sinking or Current Sourcing (BROWN) ot
Input Voltage 10 to 30 Volts DC POSITIVE -
Current Consumption (not sensing) TmA SWITCH @ _
Minimum Load Current 4 mA BLUE
Maximum Load Current 300 mA NOT GONNECTED
“ON” Voltage Drop 2.5 Volts @ 4 mA Typical Current Sourcing (PNP) Configuration

3.5 Volts @ 300 mA
LED Indicator ~ High Luminescence Housing

Temperature Range -20°Cto 70°C
(-4°F to 158°F)

Actuating Time Average 2.0 microseconds SWITCH

LOAD OR
POSITIVE PLC INPUT

(BLACK) o
Protection Rating P67 NEGATIVE
Reverse Polarity Protected yes (BLUE)
NOT CONNECTED

Transient (over voltage) Protected es
( 8 i Typical Current Sinking (NPN) Configuration

*NOTE: This is a two (2) wire switch used in series with the load. Therefore, this switch can be used with devices requiring
either a current sinking (NPN) output or a current sourcing (PNP) output from the solid state switch.

‘MPR’ Option for ALL switch models when ordering actuators.
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ACCESSORIES: SWITCHES AND BRACKET DIMENSIONS

FOR SW'TCH ES: g:-l(-)r// IE‘:_?X (2) 24 AWG WIRES —\ HOUSING SeLI\é)S’\"I'FéLéC(u?-III\ITEI;/IOLjED
MSS / MSSX Q—

w
2
-
o]
=
[¢]
w

PLAIN CABLE LEADS ‘ *
R10/RHT / MSS = 24” (0.6m) PVC JACKETED LEADS -
R10X / RHTX /MSSX = 120” (3.0m) <25-4> 39
(JACKET CUT BACK 1” ON END) (©.9) 7
(25.4) o s
=
FOR SWITCHES: R10Q 8 mm UNIVERSAL (3) PIN MALE CONNECTOR (Q-OPTION) ?S S
g
MSSQ HOUSING CONSTRUCTION - MOLDED 5
M8 x 1 THD. NYLON 6.6 (WHITE) ‘ 3
el
S ~
Q -
RUGGED THREADED \ ‘ | ‘ ? g
CONNECTION FOR POSITIVE LOCK - — (12-29 " = (215-94) % ;;..
9.9
(9.9) _Q(?_ 2
FOR SWITCHES: R10PQ 8mm UNIVERSAL (3)PIN MALE CONNECTOR (Q-OPTION) @ I
HOUSING CONSTRUCTION - MOLDED 5
MS x 1 THD. V NYLON 6.6 (WHITE) 2
© m O .
RUGGED THREADED \ ‘ﬁ
NECTION FOR POSITIVE LOCK
CONNECTION FOR POS ocC (1 52 4 18 .39 z
(35.0) (9.9) &
s
FOR SWITCHES: RAC / RACX 2) 21 AWG WIRES HOUSING CONSTRUCTION - MOLDED 4
R10P / R10PX _\ NYLON 6.6 (WHITE) o
Eﬂﬂlé Q 7
- =
PLAIN CABLE LEADS c
R10P / RAC = 24” (0.6m) PVC JACKETED LEADS =R
R10PX/RACX = 120" (3.0m) - 39 =
(JACKET CUT BACK 1” ON END) (35.0) (99) g
(25.4) é
SWITCH BRACKET: SB15 SWITCH BRACKET: SB32 8;
(For 1.50” Through 2.50” Bore Cylinders) (For 3.25” Through 12.00” Bore Cylinders) -
CLAMP TIGHTENING SCREW
TIE ROD MTG. GAP
= g CLAMP TIGHTENING SCREW
0
7‘\}/ h %2
/ ] e ol
TIE ROD MTG. HOLE / / =2
SWITCH MTG. HOLE & _,‘ L_ 5 SWITCH MTG. HOLE
(15.7) (12.7)
Bracket Construction: Molded Nylon 6 (Black) and Stainless Steel Hardware Bracket Construction: Molded Nylon 6 (Black) and Stainless Steel Hardware

PVC JACKETED CABLE-ENDS

3 r 8M X 1 THD. (FEMALE) / STRIPPED & TINNED
I z:§ - (3) 24 AWG
=I—- WIRES

QUICK CONNECT CORD SETS
(Used with “Q” Type Switch Leads)

80¢ 95ed
SB!JOSSQ)DV

FOR CABLES: f ‘

C4-T (2 METER CABLE LENGTH)  conbucTor coLors: l @2) CaT = 78.74
C4X-T (5 METER CABLE LENGTH) - BROWN COUPLING NUT METERS)
All Dimensions are in INCHES 4. BLACK C‘(‘;(-I\T/-IIE:TEQR% )85

(mm in parentheses)

65¢ 98ed
ejeq le)!UlII)a_[_

‘MPR’ Option for ALL switch models when ordering actuators.
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ACCESSORIES: SWITCH MOUNTING DIMENSIONS

SWITCH BRACKET LETTER DIMENSIONS

No. |BORE| A B C D E G

1.50 [1.375]1.406] 2.000 |0.250]0.625[0.500
= / 2.00 |1.625]1.656( 2.500 |0.313[0.625]0.500
@ / 2.50 [1.875]1.875( 3.000 |0.313[0.625]0.500

] 3.25 12.125]2.125] 3.750 10.375[0.500) 0.563
C[: 4.00 12.438[2.375] 4.500 [0.375]0.500]0.563

Switches

§1ds

-
L., (REF) - = - o | 5.00 [2.875[2.750*] 5.500 0.500]0.500[0.563
= = & | 6.00 [3.250%[3.250*| 6.500 [0.500]0.500]0.563
E-% ™ [78.00 [4.250*[4.250*] 8.500 |0.625]0.500]0.563
o / 10.00[5.313*[5.313*[ 10.625 [ 0.750 [ 0.500] 0.563
< £ i 12.00 6.375%/6.375*[ 12.750]0.750| 0.500] 0.563
[& 34—
e *THESE DIMENSIONS ARE 0.500” OF THE ‘C’
2 SB15 SB15 DIMENSION. THE SWITCH BRACKET DOES NOT
PROTRUDE BEYOND STANDARD HEAD/CAP.

=)

2

o
5

.-

20
=
2 (RQ’EDF)
- nE /

] /

e c _

& (REF) Ly /

[

2 @en

s C 1

el

X

=

7 7" |

SB32 SB32

4

[«F]

o

=)

2

: [ ]

¢ How To Assemble Switch and Brackets

=

=

& | Recommended Torque: Recommended Torque:

6-10 Inch-Lbs. 8-12 Inch-Lbs.
(Do Not Exceed 14 Inch-Lbs.) 3 (Do Not Exceed 14 Inch-Lbs.)

@D —
C~
=R
-
o, 50
o<

Accessories
Page 208

SB15 SWITCH BRACKET SB32 SWITCH BRACKET
(MOUNTING ILLUSTRATION) (MOUNTING ILLUSTRATION)

Technical Data
Page 259

‘MPR’ Option for ALL switch models when ordering actuators.
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ACCESSORIES: SWITCHES HYSTERESIS & BAND WIDTH

HYSTERESIS: BAND WIDTH:

THE DISTANCE BETWEEN THE SWITCH BREAK THE DISTANCE THE PISTON MOVES WHILE THE
POINT MOVING IN ONE DIRECTION AND SWITCH IS MADE (IN EITHER DIRECTION), LESS
THE SWITCH MAKE POINT MOVING IN THE THE HYSTERESIS.

OPPOSITE DIRECTION.

w
2
-
o]
=
®
w

SWITCH SWITCH SWITCH
MAKE

MAKE
POINT

SWITCH

SWITCH
BREAK MAKE
POINT

B MASIC /N s Lo > [ Losree 2« I8
| FE
BREAK. SVAKE. BHEAK Siaie BREAK : EfS
POINT POINT POINT POINT POINT e @ =
< [50575 ] e a < 50575 B < U smioh " BE
¢ =
(¢]
HYSTERESIS‘{ -~ }fHYSTERESIS TERMINOLOGY ILLUSTRATION HYSTERESIS *{ [— v%ﬁ:),\-lr?_'
BAND 4
WIDTH s
END OF STROKE OPERATION o :?
MID STROKE OPERATION g
m 1
" g
.40 =
(10) HYSTERESIS | BANDWITH s
-~ SWITCH | REPEATABILITY (MAX) (MAX)
R10 RHT @
=] R1O +.010” .040” .200” =
inyoN R10X RHTX (£.25) ) 5) 8
CENTER OF R10Q =
SENSING ZONE Z
>
40 4
(10) HYSTERESIS | BANDWITH =
- SWITCH | REPEATABILITY (MAX) (MAX) -
[l z—‘RmP R10P 010 040 200 %
i. ” . ”n . ” =l
CENTER OF E: g::)? (£.25) M ) 5
SENSING ZONE 5
=
56 :
(14.5) HYSTERESIS | BANDWITH P
_ SWITCH | REPEATABILITY (MAX) (MAX)
RAC ” 144 ”
EZ&C[[ i RAC +.010 085 345 .
AN RACX (£.25) (2.1) (8.8) ® T
CENTER OF CA g
SENSING ZONE 3
.20
5 1 [ HYSTERESIS | BANDWITH
- SWITCH | REPEATABILITY (MAX) (MAX)
MSS >
= || [[uss w0t | o7 | a5t | <7
i CEN% OF oo (£.25) (1.9) ®) qi g
SENSING ZONE MSSQ & %.
Note:
Dimensions are in inches (mm in parentheses). .
Results are based upon TRD piston and magnet assemblies. Results may vary if used with other manufacturers cylinder @
products. & =
i
v ’ E E E 9
MPR’ Option for ALL switch models when ordering actuators. 2
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ACCESSORIES: SWITCH ORDERING INSTRUCTIONS
TO ORDER, SPECIFY: Switch Model, Lead Type and Bracket Size

R10 X - SB15
T I !

Switch Model Switch Lead Options Switch Bracket
R10 = AC/DC Reed (leave blank) = 24” Plain Cable SB15 = 1.50” to 2.50” Bore
RAC = High Power AC Reed X = 120” Plain Cable SB32 = 3.25” to 12.00” Bore
RHT = Extended Temperature Q = 8mm Quick Connect (leave blank for switch only)
Reed (not available on RAC,
MSS = Solid State or RHT)

R10P = AC/DC Reed with
Circuit Protection

Switch Accessories

Quick Connect Cord Sets

MODEL DESCRIPTION
C4-T 8mm Straight Quick Connect Cord X 2 Meter (78”)
C4X-T 8mm Straight Quick Connect Cord X 5 Meter (196”)

About our switches...

Our switches are different! The most common complaint in the market is the unreliability of magnetically
operated switches. Most cylinder piston magnets have about 10-30% more power than required to operate the
switch. This results in erratic operation, a nuisance for maintenance and lowering overall plant productivity.

TRD designed our magnet to have 50-100% more power than required to operate our switch! The combination
of TRD R10, R10P, RAC, RHT and MSS Switches and our Cylinders, raises the reliability of switch operation
comparable to that of many mechanically operated limit switches.

Application recommendations and precautions...

* Noise suppression - Motors and valve solenoids will produce high pulses throughout an electrical
system. Therefore, primary and control circuit wiring should not be mixed in the same conduit.
Separate power supplies for both logic level signals (Microprocessor, P.C., CPU, Input Devices) and
Output Field Devices (Motors, Valve Solenoids) is recommended.

* Never connect R10, RTOP, RHT or MSS type switches without a load present. The switch will be
destroyed.

* Some electrical loads may be capacitive. Capacitive loading may occur due to distributed capacity in
cable runs over 25 feet. Use switch model RAC whenever capacitive loading may occur.

* To obtain optimum performance and long life, switches should not be subjected to strong magnetic
fields, extreme temperatures (outside of specifications) or excessive ferrous filings or chip buildup.

* Improper wiring may damage or destroy the switch. Therefore, the wiring diagrams along with the
listed power ratings, should be carefully observed before connecting power to the switch.

Following these tips can save time and provide trouble-free installations!

Other switches available:

* 12mm Quick Connect ¢ Pulse Extension Switch (For Sensing Mid-Stroke Positions)
* Special Length Cable * Change Over Switch (SPDT)
* Weld Immune Switch (Consult factory for details)

‘MPR’ Option for ALL switch models when ordering actuators.

230



SERIES: BALLUFF INDUCTIVE SENSORS

BALLUFF

Flexible Solutions for an
Often Inflexible World

Balluff’s Strokemaster®
cylinder-piston sensors
provide precision end-of-
stroke sensing for hydraulic
cylinders. The sensor body
allows 304° of rotation

to eliminate the hassle

of post-installation cable
management, which in some
competitive designs requires
unbolting the flange and
breaking the hydraulic seal.

A high-pressure inductive
proximity sensor, the
Strokemaster® provides a
2mm (0.08") sensing range
to detect the “spud” of
hydraulic/pneumatic cylinders
and indicate fully retracted or
extended position. It mounts
with two socket-head cap
screws and seals with a Viton
O-ring. Withstanding cylinder
pressures to 3000 psi (207
BAR), the embeddable design
keeps most of the switch
protected within the cylinder,
with only a 0.62” (16mm)
high housing exposed
outside.

Strokemaster® sensors are
available in 3-wire DC and
2-wire AC/DC versions,
both with mini or micro
connectors. Switching
frequency is 50 Hz for the
AC/DC versions. All units
are weld-field immune,
short-circuit, and reverse
polarity protected. They

fit all TRD series cylinder
designs, with standard
available probe lengths of
0.912” - 4.560” (23.165mm
- 115.8mm). Custom probe
lengths can be achieved by
using TRD supplied spacer
kits. Probes are made of
stainless steel with a high-
strength ceramic face. Both
DC and AC/DC sensors
have all-metal housings.
The Strokemaster® sensor is
UL-listed, CE-certified, and
its housing is sealed to IP67
requirements.
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SERIES: BALLUFF INDUCTION SENSORS
DC INDUCTIVE SENSORS

Features/Advantages

Inductive cylinder switch for
piston position feedback in
cylinders.

* Magpnetic field immune, for use

with welding equipment

* Available in DC or all current
(AC/DC) versions

* Easy installation - sensor

mounts to cylinder with two (2)

fasteners
* Sealed directly at flange,

connector can be oriented after

\
)

e TROKEMASTER.

UNC 1/4"-20x3/4” 12.9

O-ring 17.13 X 2.62

s

| @R - o gﬂ N 5
~ ;}4&&2
@ @ M12x1 EEIJ:—F
(Micro M12DC A $Jk8 LJ
C€ cus Connector)
PNP Normally-open BES 516-300-S 295-S 4

installation Rated operational voltage U 24V DC
* Various lengths available for Supply voltage U 10...30 V DC
. ? . Voltage drop U at | <25V
different Cylmder sizes Rated insulation voltage U 75V DC
Rated operational current | 200 mA
No-load supply current | d./und. < 18 mA/< 10 mA
Off-state current | ' < 80 UA
Protected against polarity reversal yes
Short circuit/overload protected yes/yes
Load capacitance < 1.0 uF
Repeat accuracy R <5%
Ambient temperature range T -25...+70°C
Frequency of operating cycles f 10 Hz
Utilization categories DC 13
Bolt sensor to cylinder. Function/Operating voltage indication yes/yes

Position cable to desired orientation

(even over mounting bolts).

Lock chosen position with one or

both of the two integral set screws.

Refer to page 235
for available cable
connector sets.

Degree of protection per I[EC 529

IP 67/connector IP 65

Housing material

stainless steel/aluminum

Material of sensing face ceramic
Connection Micro connector
Approvals cULus

High pressure rated up to

207 bar (3000 PSI)

Recommended connector

C04 AEL-00-VY-050M

Wiring PNP Normally Open  pinoyt

: 15BN,
.

4 Bk—
3 5BU
7

A TRD will supply the correct length probe and spacer combination (if required) for each cylinder. Using the
combination of standard probe lengths & spacers will give the appropriate .030” gap between sensor and cylinder
spud. The spacers supplied have the same base profile as the sensor (Material: Stainless Steel).

STANDARD LOCATIONS:
¢ Ports at 1 and 5
* Cushions at 2 and 6

* Sensors at 4 and 8
(Specify non-standard locations)

Cylinder Model Number =
SENSOR MODEL (HEAD) =
SENSOR MODEL (CAP) =

(Include ALL Sensor positions) =

HOW TO ORDER CYLINDERS WITH BALLUFF SENSORS:

How To Order:
TA - MS2 3.25 X 6 - HC

-Sensors at 4 & 8

-BES 516-300-S 295-S4 (Head)
-BES 516-300-S 295-S4 (Cap)

S21 (Cap)- Sensors at 4 & 8.

Note: TRD will include the STROKEMASTER probe length on your order and any sensor spacers
required (example: TA-MS2 4 X 6-HC- BES 516-300-54 /1.025-521 (Head) -BES 516-300-S4 /1.75-
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SERIES: BALLUFF INDUCTION SENSORS
AC/DC INDUCTIVE SENSORS

e G TROKEMASTER.
,

S9Yd}Ms

UNC 1/4"-20x3/4" 12.9 UNC 1/4"-20x3/4" 12.9

O-ring 17.13 X 2.62 O-ring 17.13 X 2.62

37
<
S S ]
S 4 - +— R =
S) s S) ®
o 2w
e | elT =7
FWR) A A 3
} } 7/8"-16 UN L +<L£ L“ L ! 8 ‘ -
::w
C E r 3 CONNECTOR) 4
c us -—- 3
a
Normally-open BES 516-200-S 2-S21 BES 516-200-S 2-S5 o g
Rated operational voltage U 110 V AC 110 V AC Y
Supply voltage U i 20...250 V AC/DC 20...250 V AC/DC e -
Voltage drop U at | <6V <6V )
Rated insulation voltage U 250 V AC 250 V AC =
Rated operational current | 500 mA 500 mA )
Minimum operational current | 5 mA 5 mA
Off-state current | i < 1.7mA @ 110 V AC < 1.7mA @ 110 V AC -~
Inrush current | (£ = 20 ms) 3 A max./1 Hz 3 A max./1 Hz -
Protected against polarity reversal yes yes 8
Short circuit protected yes yes =
Repeat accuracy R <5% <5% E
Ambient temperature range T -25...4+70°C -25...4+70°C >
Frequency of operating cycles f < 50 Hz < 50 Hz (.ﬂ
Utilization categories AC 140/DC 13 AC 140/DC 13 g
Function/Operating voltage indication yes/yes yes/yes
Degree of protection per I[EC 529 IP 67 IP 67 =
Insulation class 1 1 )
Housing material stainless steel/aluminum stainless steel/aluminum c
Material of sensing face ceramic ceramic =
Connection Micro connector Mini_connector oy
Approvals cULus cULus g
High pressure rated up to 207 bar (3000 PSI) 207 bar (3000 PSI) a
Recommended connector C21 AE3-00-VY-150F C05 AE1-00-VY-150F =
o’
Wiring Pinout Wiring Pinout 7
1 _GRN 1 <BN .
<ﬁ> |2 Romk @ @ |4 BK
3 _RDWH 0
) D ~ 3 BU - c;:é .9-
— 5.
A TRD will supply the correct length probe and spacer combination (if required) for each cylinder. Using the =l a

combination of standard probe lengths & spacers will give the appropriate .030” gap between sensor and cylinder
spud. The spacers supplied have the same base profile as the sensor (Material: Stainless Steel).

HOW TO ORDER CYLINDERS WITH BALLUFF SENSORS:

How To Order:
Cylinder Model Number =» | TA - MS2 3.25 X 6 - HC

Refer to page

g
o)
)
miﬂ
5
S 3.

)

v

STANDARD LOCATIONS: ENIC \
* SENSOR MODEL (HEAD) =» | -BES 516-200-S 2-S21 (Head)
235 for available - Ports at 1 and 5 o ‘
bl « Cushions at 2 and 6 SENSOR MODEL (CAP) = | -BES 516-200-S 2-521 (Cap)
cabie ConneCtor * Sensors at 4 and 8 (Include ALL Sensor positions) = | -Sensors at 4 & 8

(Specify non-standard locations)

sets.

Note: TRD will include the STROKEMASTER probe length on your order, and any sensor spacers required
(example: TA-MS2 4 X 6-HC- BES 516-200-S 2 /1.025-521 (Head) -BES 516-200-S 2 /1.75-S21 (Cap)- Sensors at 4 & 8.

6S¢ 95ed
eje [e21uydad|

233



SERIES: BALLUFF INDUCTION SENSORS
CABLE CONNECTORS

)

g,

2 S Refer to Balluff Catalog for
& oo oge

g & additional cable connectors.
<

<

5

=

=«

[SRN]

i

-

5]

=

234

n
v
S >
s ““"STROKEMASTER
(’3.) ™
S5 - Mini Connectors $21 - Micro Connectors S4 - Micro Connectors
(?/8”-16 UNF Threads) (12”-20 UNF Threads) (M12x1 Metric Threads)
- Connector 3-5 Pole Mini Connector Micro AC 1/2”x20 UNF Connector Micro
_3 Style Mini Size A Style 3 Pin Dual Keyway Style M12 DC Single Keyway
= 4 Configuration Straight Female Configuration Straight Female Configuration Straight Female
& g Recommended Connector €05 AE1-00-VY-150F Recommended Connector C21 AE3-00-VY-150F Recommended Connector C04 AEL-00-VY-050M
=
3 g |<-25-—J_ 145 145
_S .§ | [T T T
: D I I I T
E UL UL 2"-20 UNF UL M12X1—/
® 48 ® 47 ® 47
e 598
- i - -+
=) Lo N
:.: o ég Length Length
o = ~e Cable
) = engt
£0 ¢ 10 f 10 f
I | 38 ! 38
3 — —_ 1 v —l_t 1
f f
o ORDER NUMBER ORDER NUMBER Note ~ ORDER NUMBER
[T Ordering Code 3 Wire DC
t;) 3 Pole CO05 AE1 00 * Y 150 3 Pin Dual Keyway C21 AE3 00 * Y 150F 3 Wire Normally Open, non-LED 1,2,3 C04 AEC 00 * Y 050M
g 3 Wire Normally Open PNP w/ LED C04 AEH 00 * Y 050M
| Voltage Rating 300 V AC/DC Voltage Rating 250 V AC/DC 4 Wire DC (NO/NC)
é Amperage 10A Amperage 4A 4 Wire (Universal), non-LED 1,2,3 CO04 AEL 00 * Y 050M
oz Wire Gauge 16 AWG Wire Gauge 22 AWG 4 Wire PNP w/LED 1,3 C04 AEM 00 * Y 050M
S Jacket PVC Jacket Yellow PVC or TPE Voltage Rating 10-30V DC
Coupling Nut Black Epoxy Coated Zinc ~ Coupling Nut Black Epoxy Coated Zinc ~ Amperage 4 Amps
- Protection 1P68 / NEMA 6P O-Ring Viton Wire Gauge 22 AWG
o Ambient Operating Temp. -4 - 221°F (-21 to 105°C) ~ Overmold Head TPE Jacket Yellow PVC or TPE
g UL Listed Yes Protection IP68 / NEMA 6P Coupling Nut Black Epoxy Coated Zinc
° CSA Certified Yes Ambient Operating Temp. -4 - 221°F (-21 to 105°C)  *Optional Stainless Steel *Stainless Type 303
% * Insert V.= PVC Cable UL Listed Yes Protection 1P68 / NEMA 6P
s T = TPE Cable CSA Certified Yes Ambient Operating Temp. -4 - 221°F (-21 to 105°C)
= For 3 pole versions only Note: 15 ft cable is * Insert V. = PVC Cable UL Listed Yes
= standard (other lengths T = TPE Cable CSA Certified Yes
= : . available - contact factory) For 3 pole versions onl
S Female 3-pin - Face view Y P v Note: 5 meter cable is standard * Insert V. = PVC Cable
Pin 1 . (other lengths available - contact T = TPE Cable
Green Female - Face view factory) For 3 pole versions only
Pin 2 _ _ Note: 1 Add B = Braided 80% Metallic Braid, i.e. 050 MB
- . ac Pin 2 Pin 3 2 Add S = S-Shielded 360 Degree Shield through
cR Pin 3 Red/black Red/white Coupling Nut, i.e. 050 MS
-‘g " White 3 Stainless Steel Couple Nut: Change E to S,
. ob i.e. CO4ASCO0TYO50M
C= Pin 1
Green

Female - Face view

Pin 3
- Blue
Pin 1 - Power (-)
- Brown .
- Power (+) Pin 4
- Black
- N/O output
Female - Face view
Pin 2
- White
- N/C output
Pin 3
- Blue
Pin 1 - Power (-)
- Brown
- Power (+) Pin 4
- Black
- N/O output



BALLUFF TRANSDUCERS

BALLUFF z
Linear Position Transducers E,.
=r
L L ")
Enhanced Magnetostrictive Technology B
The waveguide consists of a waveguide, which propagates
special nickel-iron alloy with along the waveguide in both
0.7 mm O.D. and 0.5 mm I.D.  directions in the form of a -
A copper conductor is mechanical wave. o §_
introduced through the The mechanical wave is 55
length of this tubg. .Thg start cpnverted toan electrical Damping ®
of measurement is initiated signal by the signal converter. 2w
by a short current pulse. This The propagation time of Mechanical wave = §
current generates a circular the mechanical wave is & =
magpnetic field which rotates determined by the position Electromagnetic field -
around the waveguide. of the permanent magnet -
A permanent magnet at the and can be determined to g_
point of measurement is used resolutions down to 5 um. =
as the marker element, whose . o ®
I f field ioh | Position marker P
ines of field run at right angles with magnets & -
to the electromagnetic field. Mechanical wave S
In the area on the waveguide |nitial pulse i
where the two fields intersect, ©
a magnetostrictive effect causes Signal
an elastic deformation of the converter %
Copper Receiver 8
I CRO PU LSE conductor =
m
<
&
1 R m
—+% Balluff has Rod Style ugged, Co pact, =
th ht Compact Bolt-in =
cﬁg e rig Rod Style Rod Style
transducer ®
—+J] for any =:
application! -
= s
* Rod styles 2
aiifp  ° Profile styles - . . . . g—
—=0 * Tubular styles * 3/4”-16 UNF threads * Rugged all stainless steel housing * Rugged all stainless steel housing 5
- Embeddable style . Fressure ra.ted to 8700 PSI for use . Designed for demanding * Bolt in design @
| — - Explosion-proof style in hydraulic cylinders applications * Pressure rated to 8700 PSI
) * Replaceable electronics head * Eliminates the need for protective o Eliminates the need for
* Analog signal adjustable in field cover protective cover
L] * 3/4”-16 UNF threads
Yy —]

* Pressure rated to 8700 PSI

Sensor Output Options
Analog
0..10Vand 10..0 V
-5..+5Vand +5..-5V
-10...+10 Vand +10..-10 V
4...20 mA or 20...4 mA
0...20 mA or 20...0 mA
Digital
Start/Stop, RS422
Pulse-Width Modulated, RS422

59
B =
-5
23

PWM (w/ recirculation), RS422 >

Specialized A
Synchronous Serial Interface* T A
CANopen 0% [¢")
Profibus DP e @
Quadrature N 8

Resolution S =
0.1 mV (analog) < o
0.2 uA (analog) 193
16 bit (analog)

Controller-dependent (Start/Stop & PWM)
1,2,3,5,10 um selectable (Quadrature output)
1,5,10,20,40 um selectable (SSI output)

5 pm increments selectable (CANopen & Profibus)|

S!roke Length
i i W
Consult factory for Ioner Ienths
|r|n 0 tions
e
Cable out

Operating Voltage
24V DC (+£20%)
+15V DC (+2%)
*(24 or 25 bit binary or gray code)

65C 98ed
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BALLUFF TRANSDUCERS

TRD will build your cylinder with the proper magnet, spacer plates (if required), drilling and
tapping, intermediate supports (if required) and furnish the transducer as a complete unit.
All cylinder/transducer assemblies are 100% tested at TRD before shipping.

INTERNAL MODELS (BALLUFF Z, W, K SERIES)

* Not available on MP1 and MP2 * Balluff Magnet
Mounts (Installed on piston)

* May require additional
cap length

* 1.50” to 8” Bores

* Gun-drilled piston rod

(Requires 1” piston rod or larger)

l
;///f;,,/,{/a,,,,m?,,//

SERIES “Z” SHOWN

7%
2

////

* Complete BALLUFF MICROPULSE™
Transducer information is available in
catalog form or electronic PDF
downloads.

Visit www.balluff.com

e Other Balluff models are available.
Call TRD Mfg. (800-654-2535) for
information and cylinder design
assistance.

SERIES “Z”
SHOWN
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POSITION FEEDBACK LOW FRICTION (PFLF) CYLINDER

strength 6061-T6 aluminum alloy. Black anodized for
corrosion resistance.

aluminum alloy for light weight and extended cycle life.

and wear compensating.

wear resistance and extended cycle life.

on tube end seals.

® BEARING - Precision machined from graphite filled cast

iron and Teflon® coated to reduce friction and extend

cycle life. Design allows increased lubrication in effective

bearing area.

@ PISTON ROD - Precision machined from high yield,

polished and chrome plated steel.

HEAD, CAP & RETAINER - Precision machined from high

PISTON - Precision machined from high strength

PISTON SEALS — Seals are low friction and packed with
special low friction non-migrating Teflon® based grease
for permanent lubrication. Lip seals are pressure activated

CYLINDER TUBE — Precision machined from 6063-T832
high tensile aluminum alloy and hard coat to 60 Rc for

TIE RODS — Pre-stressed tie rod construction eliminates
axial loading of cylinder tube and maintains compression

ROD SEAL - Seals are low friction and packed with
special low friction non-migrating Teflon® based grease
for permanent lubrication. Lip seals are pressure activated
and wear compensating (rod wiper is omitted unless
requested-see options note on performance).

LINEAR RESISTIVE TRANSDUCER (LRT) PROBE — The LRT
probe is an anodized aluminum probe with Delrin®
threaded flange, o-ring and back-up washer. The probe
has infinite resolution, nonlinearity of = 1 percent of full
stroke and a rated life of 10 million cycles. Typical probe
input is 10 VDC, input impedance required is T Mohm
with a temperature rating of 0 ° to +200 °F.

LINEAR RESISTIVE TRANSDUCER (LRT) WIPER — The LRT
wiper is completely assembled precision molded
assembly with a rated life of 1000 linear miles.

THREE PIN CONNECTOR - This connector is supplied on
all PFLF cylinders. The connector has a universal 8mm (3)
pin DIN male connection.

O-RINGS - To provide a positive seal to prevent any
contaminates or liquids from entering cylinder cavity
and affecting cylinder performance.

Features of the PFLF Cylinder

¢ Continuous Position Sensing

* Highly Accurate: Infinite resolution, linearity of * 1 percent of
full stroke, = .001” mechanical repeatability

* Strokes up to 24"
* Easily Repairable

Electronic Controllers available for dual set point and scalable
analog output applications.

Closed Loop Pneumatic Control Systems (PCS) available for
1.50” through 4.00” bores.

Permanently Lubricated Seals

Quick Connect (IP67) Standard on all models.
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HOW TO ORDER: POSITION FEEDBACK LOW FRICTION (PFLF)

=
=
e
o by |
1
s
PFLF - MS4 - 400 x 1 - KK3 - MPR &z
o]
s
(g
5
SERIES NFPA MOUNTS BORE STROKE CYLINDER OPTIONS
g | ANODIZED MX0] NO MOUNT (1.50"- 8.0 Bore) 150[2.000 |2-247(150" - 250 | | B* |.25" URETHANE BUMPER BOTH ENDS
ALUMINUM MP1] REAR PIVOT GLEVIS (1.50™- 8.00" Bore) | [250[325| |3"-24” (3.25-8.00")| [ BC* | 256" URETHANE BUMPER CAP ONLY o)
MP2[ REAR PIVOT GLEVIS (1.50™-6.00" Bore) | [4.00[5.00 BH* | .25" URETHANE BUMPER HEAD ONLY =
MP4[ REAR PIVOT EYE (1.50"- 4.00" Bore) 6.00[8.00 = | EXTENDED PISTON ROD THREAD - SPECIY Bamples A=2)| = |
MT1| FRONT TRUNNION (1.50"- 8.00" Bore) C = | EXTENDED PISTON ROD - SPECIFY (Example: C= 157 ] £ .-
MT2[ REAR TRUNNION (1.50"- 8.00" Bore) EN_| ELECTROLESS NIGKEL PLATED ~a
MT4| INTERMEDIATE TRUNNION (150"~ 8,00 Bore) KK2 | LARGE MALE ROD THREAD z
MX3 | EXTENDED TIE-RODS (HEAD) (1.60"- 8.00 Bore] KK3 | FEMALE ROD THREAD -
MF1 | FRONT FLANGE (1.50"- 6.00" Bore) K4 | FULL DIAMETER MALE ROD THREAD -
MF2| REAR FLANGE (150"~ 6.00" Bore) MPR | MAGNETIC PISTON FOR REED SWITCHES
ME3| FRONT MOUNTING HOLES (8.00" Bore) MPH | MAGNETIC PISTON FOR HALL SWITCHES o
MS1| FRONT & REAR END FOOT (1.50'- 8.00" Bore) OP | OPTIONAL PORT LOCATION - SPECY (Bampe: Pois @3&7) 5
SIDE LUG (1.50"- 4.00" Bore Standard XX_| SPECIAL VARIATIONS (SPECIFY) -
mMs2 5.00"- 8.00” Consult Factory) CpEn
00 8. *URETHANE BUMPERS ADD .25" PER END OF CYLINDER =
MS4] BOTTOM TAPPED HOLES (1.50'- 8.00" Bore) v UMPERS ° oFC 2.
=
w

OPTIONS AVAILABLE BUT NOT RECOMMENDED
(WILL AFFECT CYLINDER PERFORMANCE)

B* |.25” URETHANE BUMPER BOTH ENDS
H [ HEAD CUSHION

STANDARD PORT POSITIONS AND FEEDBACK g"\z ’;"SEAV';"I-L(;:OD SCRAPER
CABLE CONNECTOR POSITIONS

* Ports - Positions 1 and 5

* Cushion Adjustment - Positions 2 and 6

sy Aredoy
juauodwo))

* Specify Non-Standard Positions When Ordering

WRSAS [01u0)
dnewnauy - §Od

suoisuawi(
SOd

121 98ed
suondQ

Bores Bores Bores Bores Bores

Z
=
N
80¢ 9Sed
S91I0SSIIY

1.50”- 6.00"
Bores Bores Bores Bores Bores

€ze 9%ed
SIYINMS

” " ” " Bores
1.50”-8.00 1.50"-8.00 _ Consult factory

Bores Bores for larger size.

65T 98ed
eje( [edruyday
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POSITION FEEDBACK LOW FRICTION (PFLF) CYLINDER:
HOW IT WORKS

NS =
L/.\1.

ENLARGED VIEW OF WIPER

HEX

BACK-UP WASHER
LRT PROBE \ O-RING :

=

(3> PIN CONNECTOR

PFLF CYLINDER

) e
\ /

~ —

O-RING

—

—f L

The Position Feedback Cylinder contains a Linear
Resistive Transducer (LRT) or potentiometer mounted
in the cylinder rear head. The LRT probe, which has a
resistive element on one side and a collector strip on
the other, is inside the cylinder rod. A wiper assembly
is installed in the piston. As the piston moves, an
electrical circuit is created between the resistive
element and collector strip. The resulting voltage is
directed externally via wiring. The output voltage is
proportional to the wiper position on the resistive
element, which allows the cylinder position to be
determined.

For example, in a 12-inch stroke cylinder, if the output
voltage is 0 VDC when fully retracted and 10 VDC
when fully extended, voltage readings of 2.5 and
5.833 VDC would indicate cylinder extensions of three
inches and seven inches.

The accuracy of an LRT is determined by three
factors: resolution, linearity and repeatability.

240

BACK COVER PLATE —/
COVER PLATE MTG, SCREWS

Resolution refers to the smallest change that can be
detected on the LRT. The LRT has infinite resolution
and can be divided into as many parts as the electronics
allow. For example, with a 12-bit, 4096-part controller,
the stroke could be divided into 4096 equal parts.
When 10 VDC is placed on a 10” cylinder, the smallest
detectable increment would be 10 VDC + 4096 = 2.4
millivolts or 0.0024”. Resolution is stroke sensitive (i.e.
the longer the stroke, the less resolution).

Linearity refers to the maximum deviation of the
output voltage to a straight line. The LRT’s linearity is
+ 1 percent of stroke.

Repeatability is the ability of the LRT to provide the
same output voltage relative to a unique cylinder
position each time the cylinder is cycled. Mechanical
repeatability of the TRD Position Feedback Cylinder is
+ 0.001".



POSITION FEEDBACK LOW FRICTION CYLINDER: DIMENSIONS

-
=
o
o "
About Rod End Styles 3 I
0
Style 1 Male Rod End is STANDARD =g
—
Other NFPA Styles can be specified ©
(see chart). *
. -
Need a rod end not listed? -
NO PROBLEM! Each Piston Rod is s ™
made-to-order and does not delay o !
shipment. Coarse (UNC) threads, 3 g
Metric threads or just plain rod ends s
are common. Thread lengths are also =
made-to-order (Specify: “A”=Length).
NEED SOMETHING NOT LISTED? =
Just send us a sketch. g -
In most cases, quotes are turned 3 =
around in one day! s
=
7]
STANDARD OPTIONAL =0
MM ROD Style 1 - Male Style 2 - Male Style 3 - Female Style 4 - Male _g g
BORE DIAMETER KK1 A KK2 A KK3 A KK4 A C \% =5
= Qo
1.50, 2.00, 2.50 0.625 7/16-20 0.750 1/2-20 0.750 7/16-20 0.750 5/8-18 0.750 0.375 | 0.250 A (.:g
=t
73
3.25, 4.00, 5.00 1.000 3/4-16 1.125 7/8-14 1.125 3/4-16 1.125 1-14 1.125 0.500 | 0.250
Az
6.00 & 8.00 1.375 1-14 1.625 11/4-12 1.625 1-14 1.625 13/8-12 1.625 0.625 | 0.375 g Q
=1
* KK (Style 3 - Female) will have a recessed plug due to through hole in rod. 3 "zw
2g
=3
3 =
- M8 X 1 UNIVERSAL (3) PIN MALE CONNECTOR o
NPT (2)
| | R
B BUSHING DIA. Y | P + STROKE 7 =
| | =
L MM ROD DIA E gL Bt EI— 2
. S0
KK THDS. | @ wn
7 MX0 :
. o3 RM — — — -
g @ b2 I S SR (150" - 8.00” BORE) ®

121 93eqd
suondQ

© O
|-—R—-| —{Cl— <—G—»| I'—G—v|~—J—» —K

E sa — F [«—
LBX™ + STROKE
ZBX™ + STROKE | = PJ:
)
‘MXO0’ PFLF CYLINDER DIMENSIONS - STANDARD ROD ONLY qi A
©
ROD & 3.
BORE [DIAMETER| A B C E EE F G J K KK LBX~ | MM P R RM \Y Y | ZBX~ 8
1.50 0.625 0.750(1.125{0.375]2.000|0.375(0.375|1.500{1.000|0.250( 7/16-20 | 5.1250.625(2.375[1.430]2.000 SQ.|{0.250|1.875(6.375~
2.00 0.625 0.750]1.125(0.375]2.500]0.375(0.375]1.500{1.000|0.313 | 7/16-20 | 5.125|0.625|2.375(1.840|1.750 Hex|0.250|1.875(6.438~| ‘-Eﬂ
Y
e =
2.50 0.625 0.750(1.125{0.375]3.000|0.375(0.375|1.500{1.000|0.313| 7/16-20 | 5.2500.625(2.500{2.190|1.750 Hex|0.250|1.875(6.563~ g é_"
N
3.25 1.000 1.125]1.500(0.500]3.7500.500{0.625[1.750[1.250]0.375| 3/4-16 |6.000]1.000|2.750|2.760| 2.750* |0.250|2.375|7.750~| 8

4.00 1.000 |1.125]1.500|0.500(4.500|0.500{0.625|1.750(1.250{0.375| 3/4-16 |6.000|1.000{2.750(3.320( 2.750* |0.250|2.375|7.750~

5.00 1.000 |1.125]1.500]0.500(5.500|0.500(0.625|1.750(1.250{0.500| 3/4-16 |6.250|1.000{3.000(4.100( 2.750* |0.250|2.375(8.125~

6.00 1.375 1.625(2.000]0.625(6.500 (0.750]0.625(2.000|1.500(0.500| 1-14 |[7.000(1.375|3.250|4.880( 3.500* |0.375]2.750(9.125~

8.00 1.375 1.625(2.000]0.625(8.500 (0.750]0.625(2.000|1.500(0.625| 1-14 |[7.125(1.375|3.375/6.440( 3.500* |0.375|2.750(9.375~

* RM dimension is round retainer diameter
~ NON-NFPA Dimensions

65T 98ed
ejeq [ed1uyday
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POSITION FEEDBACK LOW FRICTION CYLINDER: DIMENSIONS

M8 x 1 UNIVERSAL (3) PIN MALE CONNECTOR 7
| |

_MS4 :

T (1.50” - 8.00” BORE)
E/2
I @_L B [ 3_
L_TN_J\ XT SN + STROKE ———{
NT TAP (4)

*
TK DEEP < ZBX + STROKE

E

PFLF - How to
Order

&=
Z
et
1 ©
w3
=
L
a.

» ‘MS4’ PFLF CYLINDER DIMENSIONS - STANDARD ROD ONLY
g ADD STROKE
b7 ROD
E s BORE DIAMETER E/2 NT TK ™ XT SN ZBX*
E 1.50 0.625 Standard 1.000 1/4-20 0.375 0.625 1.938 2.250 6.375
= 2.00 0.625 Standard 1.250 5/16-18 0.500 0.875 1.938 2.250 6.438
7 2.50 0.625 Standard 1.500 3/8-16 0.625 1.250 1.938 2.375 6.563
8
§¥ 3.25 1.000 Standard 1.875 1/2-13 0.750 1.500 2.438 2.625 7.750
)
g8 4.00 1.000 Standard 2.250 1/2-13 0.750 2.063 2438 2.625 7.750
S« 5.00 1.000 Standard 2.750 5/8-11 1.000 2.688 2438 2.875 8.125
6.00 1.375 Standard 3.250 3/4-10 1.125 3.250 2.813 3.125 9.125
8.00 1.375 Standard 4.250 3/4-10 1.125 4.500 2.813 3.250 9.375

NOTE: All cylinder dimensions not shown are standard ‘MX0’ cylinder dimensions.
* NON-NFPA Dimensions

PCS - Pneumatic
Control System

M8 x 1 UNIVERSAL (3) PIN MALE CONNECTOR
CD DIA. (PIN INCLUDED)

PRESSED IN PR
BEARINGS 1T

_ PCS
Dimensions

MP1
(150" - 8.00” BORE) = G_

[PEFRER v o

f XcX"+ STROKE

Options
Page 171

<«—CB
¢ ‘“MP1’ PFLF CYLINDER DIMENSIONS - STANDARD ROD ONLY
g @ ROD ADD STROKE
2 BORE DIAMETER CB cD cw L M XCX*
i 1.50 0.625 Standard 0.750 0.500 0.500 0.750 0.625 6.875
Q
< 2.00 0.625 Standard 0.750 0.500 0.500 0.750 0.625 6.875
2.50 0.625 Standard 0.750 0.500 0.500 0.750 0.625 7.000
_g:‘ﬁ Q 3.25 1.000 Standard 1.250 0.750 0.625 1.250 0.875 8.625
o
2y 4.00 1.000 Standard 1.250 0.750 0.625 1.250 0.875 8.625
g <]
A= 5.00 1.000 Standard 1.250 0.750 0.625 1.250 0.875 8.875
6.00 1.375 Standard 1.500 1.000 0.750 1.500 1.000 10.125
8.00 1.375 Standard 1.500 1.000 0.750 1.500 1.000 10.250

NOTE: All cylinder dimensions not shown are standard ‘MX0’ cylinder dimensions.
1.50” & 2.00” bore MP1 extruded mounts are through tie rod construction.

2.50” bore and larger the rear MP1 cap is bolted on.

* NON-NFPA Dimensions

Technical Data
Page 259
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POSITION FEEDBACK LOW FRICTION CYLINDER: DIMENSIONS

-
==
=

o 1

=

o T

M8 x 1 UNIVERSAL (3) PIN MALE CONNECTOR ® o

CD DIA. (PIN INCLUDED) MP2 MP4 i

1 1 L o
I 3K AT K

S s R S g

MP2/MP4| 4 [ a
(1.50” - 6.00” BORE) I

<,
i
Al
&
<
<
syom
¥ MOH - 414d

L_|<—L M
FL —>CW |[«—>|CW |«—

XDX"+ STROKE

<«CB «CB
=)
‘MP2" & ‘MP4’ CAST PFLF CYLINDER DIMENSIONS - STANDARD ROD ONLY % -
= |
ROD ADD STROKE @ 5
BORE DIAMETER CB CD CW L M FL XDX* 8
7
1.50 0.625 Standard 0.750 0.500 0.500 0.750 0.625 1.125 6.250
2.00 0.625 Standard 0.750 0.500 0.500 0.750 0.625 1.125 6.250 = Q
[¢)
2.50 0.625 Standard 0.750 0.500 0.500 0.750 0.625 1.125 6.375 g_g
3.25 1.000 Standard 1.250 0.750 0.625 1.250 0.875 1.875 8.000 ; g
o0
4.00 1.000 Standard 1.250 0.750 0.625 1.250 0.875 1.875 8.000 @3
5.00 1.000 Standard 1.250 0.750 0.625 1.250 0.875 1.875 8.250 -
0
6.00 1.375 Standard 1.500 1.000 0.750 1.500 1.000 2.250 9.375 g Q
NOTE: All cylinder dimensions not shown are standard ‘MX0’ cylinder dimensions. g .IU
MP4 CAST MOUNT not available for 5.00” & 6.00” bores. =3
Special WELDED MOUNTS are available. Consult factory for more information. é” g
* NON-NFPA Dimensions @3
e
3=
=
M8 x 1 UNIVERSAL (3) PIN MALE CONNECTOR ?D’ -
- L 7 a Q
—TD DIA. il L EI_ 3
+.000 =
) -001 ¢
Al 1l M1 |y
, \__/ |(1:50" - 8.00” BORE)
50
]
—+ e
SE
Eso.—>|<—TL—> XG—> -7
> e z8X" + STROKE >
‘MT1’ PFLF CYLINDER DIMENSIONS - STANDARD ROD ONLY %>
ROD ADD STROKE 0%'? a
BORE DIAMETER E D TL uUT XG ZBX* 2 g
1.50 0.625 Standard 2.000 1.000 1.000 4.000 1.750 6.375 & %.
2.00 0.625 Standard 2.500 1.000 1.000 4.500 1.750 6.438 -
2.50 0.625 Standard 3.000 1.000 1.000 5.000 1.750 6.563
w
3.25 1.000 Standard 3.750 1.000 1.000 5.750 2.250 7.750 o;: s
o =
4.00 1.000 Standard 4.500 1.000 1.000 6.500 2.250 7.750 N &
Ne
5.00 1.000 Standard 5.500 1.000 1.000 7.500 2.250 8.125 @
6.00 1.375 Standard 6.500 1.375 1.375 9.250 2.625 9.125
8.00 1.375 Standard 8.500 1.375 1.375 11.250 2.625 9.375

NOTE: All cylinder dimensions not shown are standard ‘MX0’ cylinder dimensions.
* NON-NFPA Dimensions

65¢ 95¢ed
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POSITION FEEDBACK LOW FRICTION CYLINDER: DIMENSIONS

S

2.

£

,:'O

[T - ot

o 0¥ i 3_
_ _MT2 | |

(1.50"- 8.00" BOREIN |/

=

e—— XJ + STROKE—————»|
78X+ STROKE

&=
Z .
acT
1 ©
T
==
L
a.

M8 x 1 UNIVERSAL (3) PIN MALE CONNECTOR

g LOCATED 90° TO TRUNNION (POSITION 7)
L5
=c ‘MT2’ PFLF CYLINDER DIMENSIONS - STANDARD ROD ONLY
o g ROD ADD STROKE
3 BORE DIAMETER E D L ut XJ ZBX*
1.50 0.625 Standard 2.000 1.000 1.000 4.000 4125 6.375
£ 2.00 0.625 Standard 2.500 1.000 1.000 4.500 4125 6.438
Sz 2.50 0.625 Standard 3.000 1.000 1.000 5.000 4.250 6.563
g:-;. 3.25 1.000 Standard 3.750 1.000 1.000 5.750 5.000 7.750
oe 4.00 1.000 Standard 4.500 1.000 1.000 6.500 5.000 7.750
5.00 1.000 Standard 5.500 1.000 1.000 7.500 5.250 8.125
6.00 1.375 Standard 6.500 1.375 1375 9.250 5.875 9.125
8.00 1.375 Standard 8.500 1.375 1.375 11.250 6.000 9.375

PCS - Pneumatic
Control System

g M8 x 1 UNIVERSAL (3) PIN MALE CONNECTOR
% [<— BD—>| 7
E 5 7'y I I
TD DIA. T ¥
E [ 000 4 4 EI‘
Q Yy -001
1} il | MT4 .
1 (150" - 8.00{ BORE
= =
~
[«
5 v X
O= e TL—] (CUSTOMER TO SPECIFY) | ‘
e zBX" + STROKE N
[7,]
)
g g ‘MT4’ PFLF CYLINDER DIMENSIONS - STANDARD ROD ONLY
oA :: ADD STROKE
& oo ROD
8 e BORE DIAMETER BD EB TD TL ™ UM X1 ZBX*
= 1.50 0.625 Standard 1.250 2.500 1.000 1.000 2.500 4.500 6.375
2.00 0.625 Standard 1.500 3.000 1.000 1.000 3.000 5.000 8 6.438
7] w
E 5 2.50 0.625 Standard 1.500 3.500 1.000 1.000 3.500 5.500 6‘ 6.563
S <L
"§ {% 3.25 1.000 Standard 2.000 4.250 1.000 1.000 4.500 6.500 3 7.750
.
& 4.00 1.000 Standard 2.000 5.000 1.000 1.000 5.250 7.250 8 7.750
w
5.00 1.000 Standard 2.000 6.000 1.000 1.000 6.250 8.250 ﬁ 8.125
6.00 1.375 Standard 2.000 7.000 1.375 1.375 7.625 10.375 j 9.125
8.00 1.375 Standard 2.500 9.500 1.375 1.375 9.750 12.500 9.375

Technical Data
Page 259

NOTE: All cylinder dimensions not shown are standard ‘MX0’ cylinder dimensions.
* NON-NFPA Dimensions

NOTE: All cylinder dimensions not shown are standard ‘MX0’ cylinder dimensions.
* NON-NFPA Dimensions
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POSITION FEEDBACK LOW FRICTION CYLINDER: DIMENSIONS

-z
-
=

0]
FB HOLES (4) M8 x 1 UNIVERSAL (3) PIN MALE CONNECTOR o.T
®e
| :
_ _ | & 1 - 1 - 8.
HE q} . CP | HE HE El‘
? T MF1 3
‘—| R E - — — ) =
AL (1.50” - 6.00” BORE) s
' o 1
: - =T
¢ : dj | EI‘ 79
f = s
=! W—>4—>| FH|<— ‘ ~
< ZBX + STROKE > _U'_
‘MF1’ PFLF CYLINDER DIMENSIONS - STANDARD ROD ONLY % _'g
2=
7
ROD ADD STROKE a,m
BORE DIAMETER E FB FH R TF UF W ZBX* =
1.50 0.625 Standard 2.000 0.313 0.375 1.430 2.750 3.375 0.625 6.375
2.00 0.625 Standard 2.500 0.375 0.375 1.840 3.375 4.125 0.625 6.438 (.?Q
o
2.50 0.625 Standard 3.000 0.375 0.375 2.190 3.875 4.625 0.625 6.563 E'g
=Q
3.25 1.000 Standard 3.750 0.438 0.625 2.760 4.688 5.500 0.750 7.750 Z\'_,:'g
=]
4.00 1.000 Standard 4.500 0.438 0.625 3.320 5.438 6.250 0.750 7.750 e
5.00 1.000 Standard 5.500 0.563 0.625 4.100 6.625 7.625 0.750 8.125 ng
=]
6.00 1.375 Standard 6.500 0.563 0.750 4.880 7.625 8.625 0.875 9.125 ;__tl”
NOTE: All cylinder dimensions not shown are standard ‘MX0’ cylinder dimensions. 3_;_?
* NON-NFPA Dimensions wno
~< C
&3
o
e
=
3
M8 x 1 UNIVERSAL (3) PIN MALE CONNECTOR FB HOLES (4) g g
@ W
| /
I I ! I I a

we 1 Tt

— ——| R E

(1.50” - 6.00” BORE) : l

= T
_’| FH— !: TF :!

121 93eq
suondQ

LFF

ZFX"+ STROKE

< UF ?

73

‘MF2’ PFLF CYLINDER DIMENSIONS - STANDARD ROD ONLY %@

N O

o ADD STROKE 2 3.

BORE DIAMETER E FB FH R TF UF F ZFX* @
1.50 0.625 Standard 2.000 0.313 0.375 1.430 2.750 3.375 0.375 5.500

2.00 0.625 Standard 2.500 0.375 0.375 1.840 3.375 4.125 0.375 5.500 ¢

T =

2.50 0.625 Standard 3.000 0.375 0.375 2.190 3.875 4.625 0.375 5.625 o8

N

3.25 1.000 Standard 3.750 0.438 0.625 2.760 4.688 5.500 0.625 6.750 “Q
4.00 1.000 Standard 4.500 0.438 0.625 3.320 5.438 6.250 0.625 6.750
5.00 1.000 Standard 5.500 0.563 0.625 4.100 6.625 7.625 0.625 7.000
6.00 1.375 Standard 6.500 0.563 0.750 4.880 7.625 8.625 0.625 7.875

NOTE: All cylinder dimensions not shown are standard ‘MX0’ cylinder dimensions.
* NON-NFPA Dimensions

6S¢ 95ed
eje [ed1uyda]
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POSITION FEEDBACK LOW FRICTION CYLINDER: DIMENSIONS

M8 x 1 UNIVERSAL (3) PIN MALE CONNECTOR

] T " =t

D_vjE _ _MX3_
DD THREAD —_ (1.50” - 8.00" BORE)
N\

[T H
w —»j—>| FH fe—

PFLF - How to
Order

m

&=
2o
s
1 ©
w s
]
=
a.

ZBX" + STROKE :!

2
c
=)
ﬁg ‘MX3’ PFLF CYLINDER DIMENSIONS - STANDARD ROD ONLY
e
]
= ROD ADD STROKE
(=) BORE DIAMETER E FH R AA BB DD w ZBX*
1.50 0.625 Standard 2.000 0.375 1.430 2.020 1.000 1/4-28 0.625 6.375
-
5-*2 2.00 0.625 Standard 2.500 0.375 1.840 2.600 1.125 5/16-24 0.625 6.438
=
8;2 2.50 0.625 Standard 3.000 0.375 2.190 3.100 1.125 5/16-24 0.625 6.563
(5]
g % 3.25 1.000 Standard 3.750 0.625 2.760 3.900 1.375 3/8-24 0.750 7.750
=2
= 4.00 1.000 Standard 4.500 0.625 3.320 4.700 1.375 3/8-24 0.750 7.750
) £ 5.00 1.000 Standard 5.500 0.625 4.100 5.800 1.813 1/2-20 0.750 8.125
=
g% 6.00 1.375 Standard 6.500 0.750 4.880 6.900 1.813 1/2-20 0.875 9.125
= 2>~
GCJW 8.00 1.375 Standard 8.500 0.625** 6.440 9.100 2.313** 5/8-18 1.625 9.375
n_g NOTE: All cylinder dimensions not shown are standard ‘MX0’ cylinder dimensions.
& * NON-NFPA Dimensions
US ** 8.00” Bore has round retainer, not a full square retainer as smaller bores.
e “BB” dimension is from head.
=
= fe XAX*+ STROKE
70]
E é) M8 x 1 UNIVERSAL (3) PIN MALE CONNECTOR
= MR MR
£ S 2 =
B (1.50"-8 OSO] BORE) :
g = : e AB HOLES (6)
BV
o< =L LSS
—>| AO [+ AL—>| FH |<— T
g < SAX*+ STROKE >
e=1co
=3
Q& ‘MS1” PFLF CYLINDER DIMENSIONS - STANDARD ROD ONLY
»n Y
o Q;:F ROD ADD STROKE
:() BORE DIAMETER AB AH AL AO AT FH S SAX* XAX*
1.50 0.625 Standard 0.438 1.188 1.000 0.375 0.125 0.375 1.250 7.500 7.125
» . 2.00 0.625 Standard 0.438 1.438 1.000 0.375 0.125 0.375 1.750 7.500 7.125
=B
S5 : 2.50 0.625 Standard 0.438 1.625 1.000 0.375 0.125 0.375 2.250 7.625 7.250
-
= oo
ug) & 3.25 1.000 Standard 0.563 1.938 1.250 0.500 0.125 0.625 2.750 9.125 8.625
4.00 1.000 Standard 0.563 2.250 1.250 0.500 0.125 0.625 3.500 9.125 8.625
] 5.00 1.000 Standard 0.688 2.750 1.375 0.625 0.188 0.625 4.250 9.625 9.000
-
23]
A e 6.00 1.375 Standard 0.813 3.250 1.375 0.625 0.188 0.750 5.250 10.500 10.000
— L)
S : 8.00 1.375 Standard 0.813 4.250 1.813 0.688 0.250 0.625** 7.125 10.750 10.563
*= &
C s
£& NOTE: All cylinder dimensions not shown are standard ‘MX0’ cylinder dimensions.
o ** 8.00" bore cylinders have round retainer, bracket bolted to head.
= * NON-NFPA Dimensions
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POSITION FEEDBACK LOW FRICTION CYLINDER: DIMENSIONS

-z
-
-
9 1
o.T
M8 x 1 UNIVERSAL (3) PIN MALE CONNECTOR f'_E o
s
—
= & L = -
SB DIA. (4) =
__MS2 =z
(1.50” - 8.00” BORE) 7
1 Sz
SO = >3
| « TS ] J sw—s| |esu-| —|sz SWx =~
N us XS SS + STROKE
! ! [« ZBX + STROKE g o]
‘MS2’ PFLF CYLINDER DIMENSIONS - STANDARD ROD ONLY g :
-
ROD ADD STROKE g..n
BORE DIAMETER SB SH ST SU SW SZ TS UsS XS SWX* SS ZBX* =
1.50 0.625 Standard 0.438 1.000 0.500 1.125 0.375 0.625 2.750 3.500 1.375 0.875 2.875 6.375
2.00 0.625 Standard 0.438 1.250 0.500 1.125 0.375 0.625 3.250 4.000 1.375 0.875 2.875 6.438 ?DUQ
o
2.50 0.625 Standard 0.438 1.500 0.500 1.125 0.375 0.625 3.750 4.500 1.375 0.875 3.000 6.563 8.12
=
3.25 1.000 Standard 0.563 1.875 0.750 1.250 0.500 0.750 4.750 5.750 1.875 1.000 3.250 7.750 ;Eé
==
4.00 1.000 Standard 0.563 2.250 0.750 1.250 0.500 0.750 5.500 6.500 1.875 1.000 3.250 7.750 -
5.00 1.000 Standard 0.813 2.750 1.000 1.063 0.688 0.563 6.875 8.250 2.063 1.188 3.125 8.125 ﬁg
=)
6.00 1.375 Standard 0.813 3.250 1.000 1.313 0.688 0.813 7.875 9.250 2.313 1.188 3.625 9.125 E,.('.n
-
-~
8.00 1.375 Standard 0.813 4.250 1.000 1.313 0.688 0.813 9.875 | 11.250 | 2.313 1.188 3.750 9.375 O;;D
c
NOTE: All cylinder dimensions not shown are standard ‘MX0’ cylinder dimensions. \é_ 3
1.50” - 4.00” Standard, consult factory for 5.00” - 8.00” o 8
* NON-NFPA Dimensions 3 =g
=
=
o9
M8 x 1 UNIVERSAL (3) PIN MALE CONNECTOR 50
FB HOLES (4) g_m
J' J' ’
5 0m T _ _ME3_ .
RETAINER (8.00” BORE) ®@T
® o
l S O
=) 33
1 72]
w—»la— G—»I ‘
|« 7BX"+ STROKE s 2
Ta
%< @
‘ME3’ PFLF CYLINDER DIMENSIONS - STANDARD ROD ONLY NS
=]
A TROK & =.
ROD DD STROKE %
BORE DIAMETER E TE W G FB ZBX*
8.00 1.375 Standard 8.500 7.570 1.625 2.000 0.688 9.375
W
NOTE: All cylinder dimensions not shown are standard ‘MX0’ cylinder dimensions. 3;-3: g
* NON-NFPA Dimensions 6 =
3 =
Ne
72]
-
@
o)
-~ 3
@ 2.
()
g3
o1
)
]
-
]
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PFLF - How to
Order

PFLF - How it
works
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c
=
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= i
)
E
[a)
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PCS - Pneumatic
Control System

. PCS,
Dimensions
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Page 208 Page 171

Accessories

Switches
Page 223

Technical Data
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Repeatability:

Nonlinearity:

Resolution:
Signal Input:

Input Impedance Required:

Signal output:

Rated Life of Probe:
Rated Life of Wiper:

POSITION FEEDBACK LOW FRICTION CYLINDER: SPECIFICATIONS

+.001” Cylinder Only

Refer to specifications in the following sections for positioning
or measuring repeatability. Power supply ripple and A/D error
will reduce repeatability when PFLF is utilized with industrial
control systems.

= 1% of full stroke

Infinite

10 VDC typical

1 MOhm

> 0 to slightly less than FS signal input

(The internal electrical stroke is slightly larger than the

mechanical stroke of the cylinder)

10 million cycles

1000 linear miles

Pressure Rating: 150 psi
Temperature Rating: 0° to 200°F
(Cylinder & Probe)
Maximum Speed: 25 in./sec.
Interface: 8mm DIN connector
NEMA: 6 (IP67)
PROBE/ QUICK
WIRE PLUG WIRE | PLUG PIN | CONNECT CABLE/
DESCRIPTION | COLORS | NUMBERS | WIRE COLORS
INPUT (+) RED 3 BLUE
GROUND (-) BLACK 2 BLACK
OUTPUT WHITE 1 BROWN

Straight-Models
C4-S (2m), C4X-S (5m)

O

LENGTH

@ .38 -
CONDUCTOR COLORS:
1-BROWN
2 - BLACK
3 - BLUE

Right Angle-Models
C5-S (2m), C5X-S (5m)

LENGTH

e 1.10
.18

SHIELDED
WIRE

SHIELDED
WIRE

Note: All models have a M8 x 1 female thread.

Cable: 24 AW.G. PVC insulated, fine stranded copper conductors, with Gray PVC jacket with stripped and tinned ends.

248



POSITION FEEDBACK LOW FRICTION CYLINDER:

-
=
COMPONENTS/REPAIR KITS o
WIPER CAVITY LRT WIPER 5‘5
THRUST WASHER THRUST WASHER 2
=)
WAVE SPRING RETAINING RING
-
=
] |
N _ — T
/ —~— =T
fo “ g
CONTACT WIRES J -
o
LRT WIPER REPLACEMENT KIT 5
@
PART NUMBER DESCRIPTION REMARKS % E
KIT TO CONSIST OF THE FOLLOWING: 3

(1) WAVE SPRING, (1) LTR WIPER, (1) GUIDE WASHER,
(1) RETAINING RING, (3) WIRE CONNECTORS &
WIPER/PROBE INSTALLATION INSTRUCTION SHEET

PFLF-WK POSITION FEEDBACK WIPER KIT

LRT PROBE O-RING BACK-UP WASHER

z
B
B
=
=
-
7]

jusuodwo)

PROBE WIRE COLORS:

RED = SUPPLY (+) AT
BLACK = GROUND (-) o Q
WHITE = OUTPUT =
-
25
LRT PROBE REPLACEMENT KIT 2g
78
PART NUMBER DESCRIPTION REMARKS 3 %“
KIT TO CONSIST OF THE FOLLOWING:
PFLE-PRK-STROKE POSITION FEEDBACK PROBE One (1) LRT PROBE WITH O-RING & BACK-UP WASHER, o
REPLACEMENT KIT Three (3) WIRE CONNECTORS & WIPER/PROBE INSTALLATION §
INSTRUCTION SHEET oz
2 3
Replacement LRT probe ordering example: 8.00” stroke PFLF cylinder, replacement probe would be PART NO. PFLF-PRK-8. =)
Fractional stroke length cylinders use the next whole number. Example: 8.50” stroke replacement probe would be PFLF-PRK-9. 2

L£) 9ded
suondQ

O-RING —\ M8 x 1 THD. BLACK
., { WHITE
4” LONG 24 A.W.G. LEADS ~ RED

M8 x 0.5 THD. J

(3) PIN CONNECTOR REPIACEMENT KIT

80¢ 93ed
S9110SS3a2Y

PART NUMBER DESCRIPTION REMARKS
KIT TO CONSIST OF THE FOLLOWING:
PFLF-CK POSITION FEEDBACK CONNECTOR KIT One (1) 3 PIN CONNECTOR WITH O-RING &
Three (3) WIRE CONNECTORS w
-l
o S
3‘6 E;:
NS
N
PFLF BASIC CYLINDER SEAL KITS 3
BORE PART NUMBER BORE PART NUMBER BORE PART NUMBER BORE PART NUMBER
1.50 PFLF-SK-625-150 2.50 PFLF-SK-625-250 4.00 PFLF-SK-100-400 6.00 PFLF-SK-137-600
2.00 PFLF-SK-625-200 3.25 PFLF-SK-100-325 5.00 PFLF-SK-100-500 8.00 PFLF-SK-137-800

Replacement PFLF cylinder seal kit to consist of the following:

two (2) low friction piston seals, two (2) tube end seals, one (1) rod seal, one (1) bushing o-ring and one (1) container of low friction
grease.

Note: basic seal kit DOES NOT include wiper, probe or connector kits

249

65T 93ed
ejeq |I?3!UL|)8_|_



PFLF - How it PFLF - How to
works Order

PFLF
Dimensions

Component
Repair Kits

9}
= £
S
=p
(1%}
(E—
=8
-
(%)

03
a

_ PCS
Dimensions

Accessories Options
Page 208 Page 171

Switches
Page 223

Technical Data
Page 259

PNEUMATIC CONTROL SYSTEM (MODEL PCS): HOW IT WORKS

The TRD Pneumatic Control System (Model PCS) is
designed to control any 1.50”-4.00” bore pneumatic
TRD position feedback actuator. The system is a closed-
loop electronic controller with pneumatic valves that can
accurately position the actuator rod and hold it in
position with a high degree of accuracy and force. The
system accomplishes the long term goal of using pneumatic
technology to accurately stop and hold the rod at any
desired position.

The standard PCS accepts a 0 to 10 VDC analog command
signal. The command signal is used as a reference to move
to and hold a specific position. Order Option C if a 0 to 20
mA or a 4 to 20 mA analog command signal is required. For
example, if the application has a stroke of 10 inches (i.e.,
the electrical zero and span is set for a 10 inch stroke), then
a 1 volt change in the command voltage is equal to a 1 inch
movement. Similarly, a change in command signal of 0.005
of a volt equals a position change of 0.005 of an inch for
the same 10 inch stroke application. If the application has
a stroke of 5 inches, a change of 1 volt in the command
signal represents a 0.500” movement.

The system utilizes the feedback from the actuator to close
the control loop. The control loop compares the system’s
command signal (the 0-10 VDC, 0-20 mA, or 4-20 mA
input command signal) to the feedback signal from the
actuator. The difference between the command and

feedback is referred to as the error term. When the error
term is zero, all valves close, trapping air on both sides of
the actuator piston. The error term is considered to be zero

250

when it is within the dead-band range. The dead-band
range is an adjustable range that determines the final
repeatability of the system. The Application Sizing chart
located later in this section shows recommended dead-
band ranges for given application parameters. This holds
the rod at its commanded position. If some force or
weight attempts to move the rod out of the commanded
position, the system will react by increasing the restoring force
eventually to full supply pressure, if necessary. Likewise, if
the command signal changes, the system will respond to
make the feedback equal the command signal.

There are four adjustments on the PCS system, adjustable
via four trim pots. They include the Zero, Span, Decel and
dead-band adjustment. The Zero and Span adjustments
allow you to set the zero and full scale position of the
actuator to match the input (command) signal. The Decel
and dead-band adjustments are used to optimize the
performance of the system based on application parameters.
These adjustments are described in detail in the Operating
Manual, which is included with each system.

The actual accuracy/repeatability of the movements will
depend on many factors, including signal noise, load,
velocity, supply pressure, supply voltage and application
friction. Refer to the Application Sizing charts found later
in this section for detailed information regarding sizing and
suggestions for your application.



PNEUMATIC CONTROL SYSTEM (PCS): HOW TO ORDER

—
!
=

O,
T
® o
s
PCS - 5 - Q =
LEA —le 3 2 = S
!
e
FLOW/TYPE* OPTIONS s
PNEUMATIC CONTROL SYSTEM 1 Cv = .02 BLANK NO CABLES OR CONNECTIONS = :IE
- ~
> S (0-10 VDC COMMAND INPUT) 5o
. 0-20 mA OR 4-20 mA s
s Cv - 08 COMMAND INPUT =
4 Cv =09 I METRIC DIMENSIONS
5 Cv=.10 N NO ENCLOSURE** w)
6 Cv = .105 a QUICK CONNECT RECEPTACLES 5
—
. — (CABLES SOLD SEPARATELY) 23
@ -
= =."M
8 Cv=.25 3
=]
w

* The Cv values are approximated. The velocities for the different systems are shown in the sizing recommendations chart. =0
** Allows mounting of control valves close to the actuator and the electronics/PC board in a remote location. This would be beneficial in -8 g
applications that would otherwise require long air lines which could reduce system accuracy or in applications that would place the ’_i:-'g
electronics/PC board in an area that exceeds the 100°F operational temperature range. =3
=]
=
=
22
E.. '
ACCESSORY CABLES* Sz
Lc
&3
PART NUMBER DESCRIPTION s =4
PCS-CBL-PWR 2 meter Power Cable for Quick Connect Option &
PCS-CBL-PWR-X 5 meter Power Cable for Quick Connect Option -
PCS-CBL-CMD 2 meter Command Signal Cable for Quick Connect Option =
o9
PCS-CBL-CMD-X 5 meter Command Signal Cable for Quick Connect Option 3 Q
PCS-CBL-FBK 2 meter Feedback Cable for Quick Connect Option g
7]
PCS-CBL-FBK-X 5 meter Feedback Cable for Quick Connect Option
* One Power, Command and Feedback cable required if Option Q is purchased (3 CABLES TOTAL REQUIRED).
50
Y
B
-0
NS
7]
PFLF
= — z
-
/ (W
L PR € §
CO mme
FLOW CONTROLS ®
PCS
w
g5
D =~
(@]
N =
POWER CABLE < 2
COMMAND CABLE

FEEDBACK CABLE

System Block Diagram, shown with Option Q

6S¢ 93ed
ejeq [ED!ULIDB_I_

251



PFLF - How to
Order

PFLF - How it
works

PFLF
Dimensions

o=
s
=
5
2
=
o
1
7
O
-
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PNEUMATIC CONTROL SYSTEM (PCS): SPECIFICATIONS

DESCRIPTION

SPECIFICATION

Zero Adjustment

Span Adjustment

50% of Total Full Scale Output
between both adjustments

DECEL Adjustment

Approximately 0.5 to 13.5 volts

Dead-band Adjustment

Approximately 0.005 to 0.500 volts

@ Position

Discrete signal that Sinks to Ground when Within
dead-band zone. T0mA Maximum

Current Position

0 to 10 VDC signal, TM ohm input
Impedance required for input device

Operation at Power Loss

All valves close at power loss

Input Supply Voltage

23.5to 24.5 VDC, 1 amp

Operating Pressure

70 to 80 max. psig

Air Requirement

Regulated and Filtered to 5 microns

Operational Temperature Range

0 to 100°F (Electronics/PC Board)

Reverse Polarity Protected

Over-voltage Protected

APPLICATION SIZING AND RULES OF THUMB

PFLF CYLINDER/PCS VALVE SYSTEM MATCHING AND SIZING RECOMMENDATIONS

MAXIMUM ZERO 1/2 MAXIMUM| MAXIMUM
PCS STROKE MAXIMUM | AVERAGE | EXTERNAL FRICTION FRICTION FRICTION MINIMUM
BORE SIZE MODEL RANGE PAYLOAD | VELOCITY | FRICTION |[DEADBAND**| DEADBAND | DEADBAND STEP***
PFLF-1.50" PCS-1 2.00” to 3.00” 2 Ibs. 2.50 in/sec Zero +=25mV N/A N/A 0.040”
PFLF-1.50" PCS-2 4.00” to 24.00” 50 Ibs. 5.50 in/sec 10 Ibs. +20mV +40mV +80mV 2 X Deadband
PFLF-2.00” PCS-2 2.00” to 3.00” 4 Ibs. 2.75 in/sec Zero +50mV N/A N/A 0.020”
PFLF-2.00” PCS-3 4.00” to 24.00” 90 Ibs. 6.50 in/sec 20 Ibs. +15mV +=30mV +60mV 2 X Deadband
PFLF-2.50" PCS-4 3.00” to 4.00” 120 Ibs. 2.00 in/sec 35 Ibs. +90mV N/A N/A 2 X Deadband
PFLF-2.50" PCS-5 5.00” to 24.00” 150 Ibs. 2.50 in/sec 35 Ibs. +40mV +60mV +60mV 2 X Deadband
PFLF-3.25" PCS-6 3.00” to 4.00" 235 lbs. 2.00 in/sec 60 Ibs. +80mV N/A N/A 2 X Deadband
PFLF-3.25" PCS-7 | 5.00” to 24.00” 235 |bs. 2.00 in/sec 60 Ibs. +40mV +40mV +60mV 2 X Deadband
PFLF-4.00" PCS-7 3.00” to 4.00” 360 Ibs. 2.00 in/sec 90 Ibs. +80mV N/A N/A 2 X Deadband
PFLF-4.00" PCS-8 5.00” to 24.00” 360 lbs. 2.00 in/sec 90 Ibs. +40mV +40mV +60mV 2 X Deadband

If your application requires lower velocities or payloads, you may be able to reduce the minimum recommended dead-
band setting, or if your dead-band requirements can accommodate a large range, you may be able to increase your pay-

load higher than the recommended values.

**Note: the following formula can be used to convert the dead-band voltage to displacement: w=0.1(V) x t, where w is
the dead-band width, V is dead-band voltage listed above and t is full scale travel of the actuator.
For example: if the dead-band is set for 20mv (0.02 of a volt) for a 6 inch stroke cylinder,

w=0.1 (0.02) x 6==*0.012 of an inch.

***Minimum step is stroke dependent.

RECOMMENDED TUBING SIZES

BORE 1.D. 0.D.
1.50” Bore 0.125 0.250”
2.00” Bore 0.187 0.250”
2.50” Bore 0.187 0.250”
3.25” Bore 0.312 0.375"
4.00” Bore 0.312 0.375"
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PNEUMATIC CONTROL SYSTEM (PCS):

-
.
APPLICATION SIZING AND RULES OF THUMB (CONTINUED) o
e
. . . %3
Assumptions used for Sizing Values recommendations: 2
S

* Values shown in sizing table are with no overshoot. If overshoot is acceptable for your application, the dead-band
may be less than specified. However, be sure your system cannot go unstable. =
i
* The PFLF cylinder is a very low friction cylinder with a standard rod diameter and NO rod wiper. The use of arod = T
wiper or oversized rod diameters will have adverse effects on positioning capabilities. =T
e 80 PSI air supply. E__

e Minimum of 23.5 VDC provided to the PCS.
e Clean Command Signal for Main Control (<5mV noise/ripple).

* Leak-free system. The system will actually perform well with some system leakage, however, the best performance
is with no leakage.

suolsuawi(g
414d

* Short (<18 inches), hard air lines (nylon) between the valves and the actuator.
* No backlash in the system.

* Horizontally guided load. The system can handle vertical or inclined loads and still meet the minimum dead-band

sy Aredoy
juauodwo)

specified above, however, the velocity may be effected by up to 40%.

Typical Rules of Thumb:

* Deviation from the recommended parameters, such as air pressure, power supply voltage, external friction, etc.,
will negatively effect system performance. However, the system may still perform adequately for your application.

-
20
=U5
:I

.
=3

25
53
S =

(@]

* Applications with loads less than 10% of actuator capacity and strokes greater than four inches will yield better
repeatability than the minimum dead-band shown in the sizing table.

* Reducing actuator velocity by use of Flow Controls may enable the dead-band to be adjusted tighter for a given
application. The Flow Controls must be inserted into the exhaust ports of the valve manifold, NOT in the actuator.

SOd

* Oversizing the actuator for a given application typically yields better repeatability.

suoisuawi(

* Generically, following are relative influences on velocity:
— As Mass increases, Velocity decreases (up to 20%)
— As Friction increases, Velocity decreases (up to 20%)
— As Pressure decreases, Velocity decreases (up to 20%)

* Increased Friction decreases repeatability. Maximum external friction should not exceed 20% of the maximum rated
payload. Any external friction in the application will degrade system performance. Ensure the system is aligned
properly to any guiding systems. Misalignment will cause external application friction.

11 93eq
suondQ

* A borderline solution can be effective through any/all of the following: 2
— Sacrificing performance in one area for another 8%
— Limiting velocity with external flow controls o §
. . =3
- Employmg a small cenFraI portion of a longer probe g2
— Using a larger bore cylinder @
* The PCS system is not suited for applications where accurate velocity control is needed by controlling the rate of
command signal change. Flow controls can be used if lower velocities are required. <
® =
N
“2

Do not allow the PCS valves to stay on for prolonged time periods unless the valves
are well ventilated, as they may overheat potentially causing damage to the valves.

65T 98ed
eje( [earuyday
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PNEUMATIC CONTROL SYSTEM (PCS): APPLICATION EXAMPLE

PFLF Example

Let’s say we have just finished the installation procedure for a PFLF Cylinder with 10 inches of stroke and are using a 0-10
VDC input command signal. There is a retracted hard stop at 1.5 inches of cylinder stroke and an extended hard stop at the
nine inches of cylinder stroke.

PFLF - How to
Order

Therefore:
* After adjusting the Span setting, 10 volts is equivalent to nine inches of cylinder rod extension.
* After adjusting the Zero setting, 1.5 inches of cylinder rod extension will equal 0 volts.

PFLF - How it
works

Therefore, 0 to 10 volts covers the 7.5 inches (9.0” - 1.5”) range of motion.

Using the following formula:
The command signal can be translated into actuator displacement with the following formula:

PFLF
Dimensions

CS=d*R/t+Z

C

w

= the command signal required to achieve a desired position

d = the displacement the desired position is from the zero position
R = the full range of the command signal
t

z

Component
Repair Kits

= full scale travel of the actuator
= the command signal for the zero position

To command the PFLF to go to a position that is 2.0 inches extended from the retracted hard stop, the command signal
would be calculated as follows:

(9]
= £
S Q
£
(3%}
=
a3
L e
7))

oS
a

CS =2x10/7.5 + 0 = 2.667 VDC Command Input Signal

If a 4-20 mA signal is used, the command input signal would be calculated as follows:

PCS
Dimensions

CS =2x16/7.5 + 4 = 8.267 mA Command Input Signal

Note: The positional repeatability of the system will be determined by the Dead-band adjustment. If the dead-band was
adjusted to = 20mV in this example, the system would position to the 2 inch position within = 0.015” (w=0.T (V) * 1).

Accessories Options
Page 208 Page 171

Switches
Page 223

Technical Data
Page 259
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PNEUMATIC CONTROL SYSTEM (PCS): DIMENSIONS

-
=
e
9 1
&3
PCS1 THROUGH PCS3 =
Shown in inches (millimeters are in parenthesis)
P
-~
"M
o
ENCLOSURE g
T
»n
=
a8, =
3.06 ( 4.28 s 5x 1/8 NPT
-1 -,(5.,’27) (130267) —(11.2) ﬁE¥3|c =
y 64 | | . .14 POR _1.43 _
.06 |- 449 (16.3) (86.4) (3.5) i (36.3) ran o)
as 7 WA A 20
_ | il =)
[ > =]
T 7
| ﬂ{gss)
0 \ - . A
! \) &) [HE ‘ &> — 2o
@18) | 7.50 r(es 53
- e X T {eiek (190.5) @ | ==
! &) || 156.5) | 6.80 o f =2
1.25 ‘ (172.7) f .65 S
B18) [ E) - o | & tes 2
i iR L('35) p
16.5
2.50 ‘ 2.45 QQ
(63.5) & —-—-— - @ S (62.2) 59
67 ————— @t =
$ ; r — Y
4 x 0 5/16 THRU (fg) < 5
ﬁ x LEEXSHAUST (@ 8.0 THRU) .g >
3 x STRAIN RELIEF =
(4 EACH SIDE) CABLE COLLETS e
=
3
s
2w
S
=
OPTION Q
(Quick Connect Receptacle)
4.56 ‘ ;‘? -g
3.06 (115.9) 5 x 1/8 NPT 5
(77.7) 4.28 ‘ .44 (G 1/8 NS
ey S B ’
. 4 14
-t .70 = -1.43~
(.ﬁg) (17.8) ‘ (86.4) ‘ (3.5) (36.3)
- o —O7 >
| % 38
R ®»
| (i6:5) n 3
— (ig D@ ‘ o . .65 - 5'
(:13'123) | 7.50 @ CE
i Sl e.6 D[E ! i (190.5) S | 4 !
& 1| (156.5) | £ 6.80 o | f
1.2 ‘ ig (172.7) ) ! .65 A
e g L S
i ! =T ‘ L .65 =t
| @ (16.5) N &
2.50 ‘ 2.45 @
(635  —— | | o —— - — + S (62.2)
67 g——-—- R | .
! 4 x 0 5/16 THRU Lss 8
X (8.9) - =
8 x EXHAUST (2 8.0 THRU) % =.
HOLES POWER, COMMAND & FEEDBACK o8
(4 EACH SIDE) QUICK CONNECT CABLE ASSEMBLIES G 5
2
Q9

255



PNEUMATIC CONTROL SYSTEM (PCS): DIMENSIONS

PCS4 THROUGH PCS8

Shown in inches (millimeters are in parenthesis)

=)
=
2 .
S o
a5 =)
Ih
e
—
"5
o

2
e ENCLOSURE
. ©
E = 4.56 —8 X 12;‘4 —]
T 3.06 (115.9) 5x 1/4 NPT ~—2(x '2.£6——
(77.7) 4.28 .44 (G 1/4 (57.4)
. l-1.75 (108.7) - (11.2) METRIC 2 x 1.59}~
L (44.5) 64 | |l 3.40 14 PORT) (40.4)
L. .06—|— (16.3) ‘ (86.4) (3.5) ~-1.49-!
= (1-5) s \ (37.8)
=g — al ‘
E Fom——F ‘
: 5 | %3
. 4 L] {) & E ! ?. g =) L
E 8 1.25 | @ ‘ (©9)
22 (31.8) 6.16 ‘ (150.5) 2x3.03 N !
8_ = N (15'5_5) E ‘ 6.80 (76.7) C"j !
£ 1.25 ‘ (172.7) ® * -39
53 (31.8) | @ b 0.9
ez _
- | 21’%{25 © SR
” 2.50 ‘ T ( i Lo 207
k- qE) (62-5) & ——— ) 2x1,58 fi—————| (75.4)
=2 — = = (40.9) l
5 2 ) R . l
] f
£3 4 x @ 5/16 THRU (ﬁg)
R 8 x EXHAUST (@ 8.0 THRU)
o = HOLES 3 x STRAIN RELIEF
= (4 EACH SIDE) CABLE COLLETS
W
=
2
G2
£
£
= OPTION Q
(Quick Connect Receptacle)
g = ‘ (141'269) ‘ N 8((’;(125;4 T
2 3.06 - 5x 1/4 NPT | |—2 x 2.26 —|
25 71 | 4.28 44 (© 174 &
[e)-* ~—1.75 — ‘ (108.7) -—(11.2) METRIC |2 x 1.59}~
(44.5) 70 — i 3.40 . .14 PORT) (40.4)
.06 —|— - (86.4) (3.5) l~1.49 -
(1.5) (17.8) | \ (37.8)
: - — ;
2o S -
o S
25 ® | N
£ P o0° mi i r—
< L2 | : 7.50 (‘@ ro 69
i 6.16 ! 1 (190.5) 2x3.03 @
T (156.5) \ 13 6.80 (76.7) r
" 1.25 i (172.7)
o8 (31.8) |I; ‘ “g ) ®
= ‘ ﬂjg w . | s &=
=% ‘ 2x.65) |V T ‘
Z< 2.50 | it 288 Jor
(63.5) ) gf ******** fﬁ 2( 3(011.?8 o (75.4)
\ (i S — S i |
f Las
4 x @ 5/16 THRU (8.9)
8 x EXHAUST (@ 8.0 THRU)
HOLES POWER, COMMAND & FEEDBACK

(4 EACH SIDE) QUICK CONNECT CABLE ASSEMBLIES

Technical Data
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PNEUMATIC CONTROL SYSTEM (PCS): DIMENSIONS

-
=

u

Shown in inches (millimeters are in parenthesis) 9 -H

&Z

s

OPTION N (No Enclosure) -

=

PC BOARD SNAP TRACK .o

{ 5.60 | 5.60 | 66 S—
| (142.2) | {(142.2) ’—‘ (16.8) 5 2
\4-\7 ;_

=)

3.
=

= =

2 5n

(=]

-

w

. - 4.15
: Eﬁ O == (161.6) — — (105.4)
— g . () P Joeem
@ mO e
res P Jusso A
orer P Joru £ o
- ® ® AN FE
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PNEUMATIC CONTROL SYSTEM (PCS): ACCESSORIES

S
S
O £
2§
e
T
(=1
PCS-CBL-PWR PCS-CBL-PWR-X
= SPECIFICATIONS SPECIFICATIONS
> 5 CONDUCTORS OF 22 AWG LEADS RATED 5 CONDUCTORS OF 22 AWG LEADS RATED
2w TO 250 V AT 4 AMPS TO 250 V AT 4 AMPS
=2 SHIELDED SHIELDED
S 78.74 _ 196.85
= = @M 1.70
. (43.2)
= 1.00
"(25 4 |
[7,]
= .55
e % (214.0)
— wn 1
=g f
o
£
(=)
=§
S=
Z
§_: PCS-CBL-PWR WIRE COLOR CODES PCS-CBL-CMD WIRE COLOR CODES
<
g o COLOR PIN DESCRIPTION COLOR PIN DESCRIPTION
o BROWN 1 POSITIVE BROWN 1 INPUT
0 WHITE 2 N/C WHITE 2 @ POSITION
= 5 BLUE 3 NEGATIVE BLUE 3 GROUND
-
§ ‘% BLACK 4 N/C BLACK 4 CURRENT POSITION
::_’—o GREEN/YELLOW 5 N/C
' E PINK 6 N/C
)
Be
m U
2 PCS-CBL-CMD PCS-CBL-CMD-X
=)
S e SPECIFICATIONS SPECIFICATIONS
s o 6 CONDUCTORS OF 24 AWG LEADS RATED 6 CONDUCTORS OF 24 AWG LEADS RATED
= TO EITHER 30 VAC OR 36 VDC AT 4 AMPS TO EITHER 30 VAC OR 36 VDC AT 4 AMPS
& SHIELDED SHIELDED
| 78.74 | 196.85
2m) (5 M)
B - 3
c~ *
[«
i=h 0.56
g:. 2 [T@914.2)

f

[7,]
2w
S
o&
2y
be
Ur’:
Un.
<

SPECIFICATIONS SPECIFICATIONS

w3 3 CONDUCTORS OF 24 AWG LEADS RATED 3 CONDUCTORS OF 24 AWG LEADS RATED

R TO 120 V AT 4 AMPS TO 120 V AT 4 AMPS

=k SHIELDED SHIELDED

= o 78.74 | 196.85

'S = 1.37 2m 1.73 .55 .38 1.37 () 1.73 0.55

»n = 1 (9 6) (34.8) I~ (43.9) | r(@14.00 -4 1 (9.6) (34.8) T 43.9) [(z14.0) 4

L ) 1 ] , 1
3 3T
4 2 4 f 3 2
(M8 x 1) M12 x 1) (M8 x 1) M12x 1)
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TECHNICAL DATA

How to determine the right cylinder size for the job.

To determine what cylinder size the task requires, you need to answer a few questions about three main points: load,
velocity and air pressure.

How heavy (in pounds) is the load to be moved?

The answer to this is usually given, set by the machine design. However, unless you are lifting a load vertically, with no
external friction, it can be difficult to determine the true load. If the load cannot be calculated, try to physically measure
the load. The closer the true load is known, the better the results. In order to move the load, you need to choose a
cylinder that provides force greater than the load. So, if the load is 100 Ibs., it will take of force greater than 100 Ibs. to
move it. In fact, it's a good idea to allow an additional factor of 25% force to allow for friction.

What’s the required velocity?

Although velocity may also be set by machine design, often you have some latitude within a range. Whenever possible,
for best results, we recommend using moderate speed because the greater the velocity required, the greater the additional
force needed to achieve it. Slow speeds (up to four in/sec) require 25% more force than the load, moderate speeds (four
to 16 in/sec) about 50% more and high speeds (greater than 16 in/sec) about 100% more force. So, for that 100 Ib. load,
you need 125 Ibs. of force to move it slowly, 150 Ibs. of force to move it at moderate speeds and 200 Ibs. of force to
move it quickly. Don't forget to add 25 Ibs. (25% of 100 Ibs.) for friction!

What'’s the minimum effective air pressure you can use and is your pressure source constant?

This is important because high pressures can accelerate seal wear and create stress on the cylinder and inconsistent
pressures can cause system malfunctions or failures. To maximize cylinder life and performance, you need to provide
consistent airflow at the minimum effective pressure to maintain the desired velocity. The idea then, is for the cylinder to
be able to move the maximum load, at the minimum acceptable velocity and at the minimum available pressure.

About bore sizes.

Once you've determined the force you need to move the load at the desired velocity and allow for friction, here’s how to
find the cylinder bore that meets your specifications.

The force generated by a cylinder is determined by the effective piston area times the air pressure. The force chart on
page 280 lists the effective piston area for each bore size, the “Push” (extend) and “Pull” (retract) stroke, at various air
pressures. If you assume a maximum load of 100 Ibs., a minimum velocity of four in/sec, and a minimum pressure of 60
psi, here’s how to select the right cylinder bore. Since the velocity is slow, the force should be 25% greater than the load
or 125 lbs. After adding 25 Ibs. for friction (25% of 100 Ibs.), the total force needed is 150 Ibs. The chart on page 263
shows that at 60 PSI, the 2” bore with .625” rod extend force is 188 Ibs. and retract force is 170 Ibs.; the right cylinder for
the application.

Horizontal Applications General Mechanics
Cylinder force is reduced by the coefficient of | |y FORCE MULTIPLYING FORCE REDUCING LEVER
friction between the bearing surface and guide Toggles are LEVER Force Reducing Levers increase
shafts. Bearing materials and bearing types complex Force Multiplying Levers reduce | the cylinder output stroke
(plain or ball) all perform differently. With tmhefha”isms the cylinder output stroke, b“t fef';ice the FORCE
. . . al can ile i i output force.
hardened steel shafts, the following information | | jicve very Z)vltltlfl)it”}gr’izsmg the p
lists how much cylinder force is required high force. » 4 ;;:CQ
to move a 100 Ib. load, on various bearing Force Reduction 2
materials (for reference purposes only). Multiplier . (25%) %\
(400%) °
Plain Bearing Cylinder Force e A
Material Dry Bearing Oiled Bearing 2 2 CJ -
PTFE 10 Ibs. 10 Ibs. = ®

UHMW 20 Ibs. 20 Ibs.

Hardened Steel 25 Ibs. 20 Ibs. FOOT. FORCE
Brass 40 lbs. 25 Ibs.
Cast Iron 45 lbs. 25 |bs. EXAMPLE ' T
Steel (soft) 85 Ibs. 25 lbs. ;\200ho Ib. St'fell glgfe ni?dsl to be raised 3 LOAD CENTER OF GRAVITY = 48" = 24
Ball Bearing 5-10 Ib. Cylinder Force rom nonzontal, 54" vertical. /" CENTER OF : LEVER = 24" — 2.1 2
12"

. o GRAITY
horizontal position. As the plate nears the / i~ 247 ]
i i FORCE = 2 X 2,000 LBS. = 4,000 LBS.

The highest force required will be at the K i

STEEL SHAFTSE

i

vertical position, less force will be required. | i

|—— X ! i . i FORCE
The example assumes that the weight (load) Y | ->| 12 == NCLUDING = 4,000 X 1.25 = 5,000 LBS.
CYLINDER is evenly distributed over the plate length. FRICTION)

4—|
|PIVOT
POINT AT 100 PSI AIR PRESSURE, THE FORCE

CHART (ON PAGE 119) SHOWS THAT AN
8" BORE HAS 5,026 LBS. FORCE.

For uneven loads, estimate the center of |<_43~
gravity of the load.

FORCE Additional force must be added for friction.

BEARNG ——
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TECHNICAL DATA

How the right mounting and careful installation helps prevent premature

cylinder wear.

Choosing the right style of mounting for your cylinder’s size, force and function has a direct effect on it’s service life. The
wrong mounting or incorrect installation, can result in side load, which creates excessive wear on the piston, piston rod,
rod bearing and seals. When wear occurs, leakage usually follows and that’s how cylinders fail.

Side load occurs when a load is placed on the piston rod without guidance or support, or when the mounting and piston
rod connection are misaligned. It can also occur in pivot type mounts when the weight of the cylinder places load on the

piston and rod bearing points.

There are cylinder mounts and options to suit virtually every application.

Pivot Type Mountings: Clevis & Trunnion

Pivot type of mounts can eliminate side load in one
plane, but careful alignment in the other plane is
crucial. Since TRD uses a floating rod bushing design,
side loading caused by misalignment is minimized but
not totally eliminated.

Long stroke pivot mount cylinders will have high
side loads just because of the weight of the cylinder
components. In these applications, a stop tube is
usually essential for proper cylinder operation (see
page 185 to determine if a stop tube is needed).
Samples of Pivot Mounts:

Rigid Mount Cylinders

Base mounted, flange mounted and tie-rod mounted
cylinders must be carefully aligned with the direction
of load travel to avoid side loads.

If for some reason, proper alignment cannot be
maintained throughout the entire cylinder stroke, a
rod end connection that allows for some lateral
misalignment should be used. TRD offers a full line of
Rod Alignment Couplers to solve misalignment issues
(refer to page 218). Keep in mind, the rod alignment
couplers do not provide any rod end support. Always
check to see if your application requires a stop tube.
Samples of Rigid Mounts:

~MP1 ~MP4

1.50"-4.00"
Bores

1.50"-8.00"
Bores

1.50"-12.00"
Bores

Bores

ME3 & ME4

MX1, MX2, MX3 | MF1 & MF2

1.50"-12.00"%
Bores

1.50"-6.00"
Bores

8.00"-12.00"
Bores

Choose options that enhance and extend the working life of your cylinders.

Cushions can be designed into either one or both
ends of the cylinder to provide controlled deceleration.
This option prevents excessive end-of-stroke impact,
reducing vibration and noise. Cushions are designed

to stop light loads at moderate speeds. Heavy loads or
higher speed applications may require shock absorbers.
Your local distributor representative is qualified to
provide expert advise on what options are best suited
for your application.

Bumper Piston Seals. Whether used by themselves or
with cushions, bumper piston seals provide additional
controlled deceleration at end of stroke.

Wear band. A .063" thick x 0.375” wide (for 1.50”

to 8.00” bore, larger strips for bigger bores) PTFE
composite material strip is added to the piston diameter
to eliminate metal to metal contact between the

piston and the tube. Since wear band materials are
compressive in nature, they can provide some cylinder
side load protection. As side load pressure is applied,
the wear band contact area with the tube increases,
enabling a higher transfer of load due to the high
amount of contact area.

Even though wear bands contain a high percentage
of PTFE, they do add additional internal drag in the
cylinder. Additional drag can effect cycle rates and

261

at times, lower overall production in high speed
applications.

Fluorocarbon Seals are usually associated with higher
temperature applications, fluorocarbon can provide
additional chemical resistance. Consult factory for
additional information.

“SSP” Solid Stainless Steel Piston with wear

band. When cylinder bores are used to measure or
dispense food products, it is essential to eliminate non-
FDA approved materials from the cylinder internal
construction. Specify “FDA approved materials only” at
time of order.

FDA Lubricant is typically used with stainless steel
cylinders for food dispensing applications. Can also

be specified when there is concern for possible
contamination from petroleum based, air-born particles
associated with the normal cylinder operation.

Switches. Position sensing switches give you the
potential for expanding the capabilities of your cylinder
functions to include accurate piston sensing, event
timing, sequencing and more. Magnetically operated,
the switches are mounted to the exterior of the cylinder
where they are actuated by a magnet contained on the
piston. Refer to pages 242-252 for more details.
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s

TECHNICAL DATA: FORCE CHART

BASIC CYLINDER FORCE CHART* (TA, TD, FM)

poRe | ROD | STROKE | Falf FOUNDS OF FORCEAT P2 DISPLACEMENT
DIA. TYPE AREA 60 80 100 200 250 400 PER IN. OF STROKE
ALL PUSH 1.767 106 142 177 353 442 706 .00102
1.50 0.625 PULL 1.460 88 117 146 292 365 584 .00084
1.000 PULL 0.982 59 79 98 196 246 392 .00057
ALL PUSH 3.142 188 251 314 628 785 1256 .00182
2.00 0.625 PULL 2.835 170 227 284 567 708 1134 .00164
1.000 PULL 2.357 141 189 236 471 589 942 .00136
ALL PUSH 4.909 295 393 491 981 1227 1962 .00284
2.50 0.625 PULL 4.602 276 368 460 920 1150 1840 .00266
1.000 PULL 4.124 247 330 412 825 1031 1650 00239
ALL PUSH 8.296 498 664 830 1659 2074 3318 .00480
3.25 1.000 PULL 7.511 451 601 751 1502 1877 3004 .00435
1.375 PULL 6.811 409 545 681 1362 1702 2724 .00394
ALL PUSH 12.566 754 1005 1257 2513 3141 5026 .00727
4.00 1.000 PULL 11.781 707 942 1178 2356 2945 4712 .00682
1.375 PULL 11.081 665 886 1108 2216 2770 4432 .00641
ALL PUSH 19.635 1178 1571 1964 3927 4908 7854 .01136
5.00 1.000 PULL 18.850 1131 1508 1885 3770 4712 7540 .01090
1.375 PULL 18.150 1089 1452 1815 3630 4537 7260 .01050
ALL PUSH 28.274 1696 2262 2827 5655 7068 11310 .01636
6.00 1.375 PULL 26.789 1607 2144 2679 5358 6697 10716 .01550
1.750 PULL 25.869 1552 2070 2587 5174 6467 10348 .01497
ALL PUSH 50.265 3016 4021 5026 10053 12566 20106 .02908
8.00 1.375 PULL 48.780 2927 3902 4878 9756 12195 19512 .02832
1.750 PULL 47.860 2872 3829 4786 9572 11965 19144 .02770
ALL PUSH 78.540 4712 6283 7854 15708 19635 31416 .04545
10.00 1.750 PULL 76.130 4568 6090 7613 15226 19032 30452 .04406
2.000 PULL 75.400 4524 6032 7540 15080 18850 30160 .04363
ALL PUSH 113.098 6786 9048 11310 22620 28275 45239 .06545
12.00 2.000 PULL 109.956 6597 8796 10996 21992 27489 43982 .06363
2.500 PULL 108.189 6491 8655 10819 21638 27047 43276 .06261
*Theoretical force. Actual force will be reduced by friction.
‘NR” NON-ROTATING CYLINDER FORCE CHART*
ROD | GUDE | GTROKE | EFFECTIVE POUNDS OF FORCE AT PSI CU. FT.
BORE | pia, | o2 | 1w | "R, 60 80 100 200 250 400 PER IN. OF STROKE
2.00 ALL 0.250 PUSH 3.044 182 243 304 609 761 1217 .00176
0.625 PULL 2.737 164 218 273 547 684 1094 .00158
ALL PUSH 4.755 285 380 475 951 1188 1902 .00275
2.50 0.625 0.313 PULL 4.448 266 355 444 889 1112 1779 .00257
1.000 PULL 3.970 238 317 397 794 992 1588 00229
ALL PUSH 8.076 484 646 807 1613 2016 3226 .00466
3.25 1.000 0.375 PULL 7.291 437 583 729 1458 1822 2916 .00422
1.375 PULL 6.591 395 527 659 1318 1647 2636 .00381
ALL PUSH 11.952 717 956 1195 2390 2988 4780 .00692
4.00 1.000 0.625 PULL 11.167 670 893 1116 2233 2791 4466 .00646
1.375 PULL 11.467 628 837 1046 2093 2616 4186 .00606
ALL PUSH 19.021 1141 1521 1902 3804 4755 7608 .01100
5.00 1.000 0.625 PULL 18.236 1094 1458 1823 3647 4559 7294 .01050
1.375 PULL 17.536 1052 1402 1753 3507 4384 7014 .01010
ALL PUSH 27.660 1659 2212 2766 5532 6915 11064 .01600
6.00 1.375 0.625 PULL 26.175 1570 2094 2617 5235 6543 10470 .01510
1.750 PULL 25.255 1515 2020 2525 5051 6313 10102 .01460
ALL PUSH 48.694 2921 3895 4869 9738 12173 19477 .02810
8.00 1.375 1.000 PULL 47.209 2832 3776 4720 9441 11802 18883 .02730
1.750 PULL 46.289 2777 3703 4628 9257 11572 18515 .02670
ALL PUSH 76.969 4618 6157 7696 15393 19242 30787 .04450
10.00 1.750 1.000 PULL 74.564 4473 5965 7456 14912 18641 29825 .04310
2.000 PULL 73.829 4429 5906 7382 14765 18457 29531 .04270
ALL PUSH 111.527 6691 8922 11152 22305 27881 44610 .06450
12.00 2.000 1.000 PULL 108.385 6503 8670 10838 21677 27096 43354 .06270
2.500 PULL 106.618 6397 8529 10661 21323 26654 42647 .06170

Note: Use the pull force/volume numbers for both ends of a double end cylinder.

For TRA triple rod force chart, see page 102.

*Theoretical force. Actual force will be reduced by friction.
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TECHNICAL DATA: FORCE & TORQUE CHART

*Theoretical force - actual force will be reduced due to seal friction.

&
2
SERIES ‘MS’ EFFECTIVE PISTON AREA/FORCE CHART* gﬁ f_ﬁ
EFF. PISTON AREA (SQ. IN.) FORCE IN LBS. AT 60 PSI FORCE IN LBS. AT 100 PSI g
EXTEND (MSE) RETRACT (MSR) EXTEND (MSE) RETRACT (MSR) EXTEND (MSE) RETRACT (MSR)
BORE | STAGES [sTD.ROD @| O’ SIZEQ |STD.ROD @| O’ SIZEQ |STD. ROD @| O’ SIZE@ [STD. ROD @| O’SIZE@ [STD.ROD @| O’ SIZE@ [STD.ROD G| O’ SIZE & :c:l
2 3.228 2.749 2.922 1.964 193 164 175 117 322 274 292 196 8
150 3 4.687 3.731 4.383 2.946 281 223 262 176 468 373 438 294 Q_
’ 4 6.150 4.713 5.844 3.928 369 282 350 235 615 471 584 392 %
5 7607 | 5695 | N/A N/A 456 342 N/A N/A 761 570 N/A N/A =
2 5.974 5.499 5.668 4.714 358 329 340 282 597 549 566 471 E
200 3 8.808 7.856 8.502 7.071 528 471 510 424 880 785 850 707 0‘%
4 11.642 | 10.213 | 11.336 9.428 698 612 680 565 1164 1021 1133 942 =
5 14.482 | 12.568 N/A N/A 869 754 N/A N/A 1448 1257 N/A N/A ::?—
2 9.490 9.033 9.188 8.248 569 541 551 494 949 903 918 824 é
3 14.080 13.157 13.782 12.372 844 789 826 742 1408 1315 1378 1237
20 4 18.680 | 17.281 | 18.376 | 16.496 1120 1036 1102 989 1868 1728 1837 1649 -~
5 23.312 | 21.405 N/A N/A 1398 1284 N/A N/A 2330 2140 N/A N/A e
2 15.807 15.107 15.022 13.622 948 906 901 817 1580 1510 1502 1362 _;
b 3 23.317 | 21.918 | 22.532 | 20.433 1399 1315 1351 1225 2331 2191 2253 2043 @
4 30.828 | 28.729 | 30.043 | 27.244 1849 1723 1802 1634 3082 2872 3004 2724
5 38.340 | 35.540 N/A N/A 2300 2132 N/A N/A 3834 3554 N/A N/A Q
2 24.347 | 23.647 | 23.562 | 22.166 1460 1418 1413 1329 2434 2364 2356 2216 %
3 36.127 | 34.728 | 35.342 | 33.243 2167 2083 2120 1994 3612 3472 3534 3324 @,
.00 4 47.908 | 45.809 | 47.123 | 44.324 2874 2748 2827 2659 4790 4580 4712 4432 g
5 59.690 | 56.890 N/A N/A 3581 3413 N/A N/A 5969 5689 N/A N/A Q—
2 38.485 37.785 37.700 36.3 2309 2267 2262 2178 3848 3778 3770 3630 g-
3 57.334 55.935 56.549 54.45 3440 3356 3392 3267 5733 5593 5654 5445
200 4 76.184 | 74.085 | 75.399 72.6 4571 4445 4523 4356 7618 7408 7539 7260 — ;—”
5 95.035 | 92.235 N/A N/A 5701 5534 N/A N/A 9503 9223 N/A N/A % o
2 55.065 | 54.143 | 53.582 | 51.736 3303 3248 3214 3104 5506 5414 5358 5136 = 'oc
6.00 3 81.854 | 80.012 | 80.370 | 77.607 4911 4800 4822 4656 8185 8001 8037 7760 2 ED
4 108.644 | 105.881 | 107.16 | 103.476 | 6518 6352 6429 6208 10864 10588 10716 10347 h
2 99.047 | 98.125 | 97.564 95.72 5942 5887 5853 5743 9904 9812 9756 9572 >
8.00 3 147.834 | 145.985 | 146.35 | 143.58 8870 8759 8781 8614 14783 14598 14635 14358 9%
4 196.611 | 193.845 | 195.13 | 191.44 11796 11630 11707 11486 19661 19384 19513 19144 E; §
= =
=3

TORQUE CHARTS: CYLINDER TIE RODS

v
(Aluminum, Stainless Steel & Steel Tubing) (Fiberglass AIR/OIL TANK Tubing Only) :r:é %
CYLINDER BORE __[TIE ROD THREAD SIZE[ TORQUE IN FT.-LBS. CYLINDER BORE TIE ROD THREAD SIZE| TORQUE IN FT.-LBS. 5 S
1.50 1/4-28 7 2.50 5/16-24 10-12 &
2.00 5/16-24 12 3.25 3/8-24 20
2.50 5/16-24 14 4.00 3/8-24 25
3.25 3/8-24 30 5.00 1/2-20 35 ?
4.00 3/8-24 35 8.00 5/8-18 75 8
5.00 1/2-20 45 Tighten cylinders using an “X” tightening pattern on tie rods. K o
6.00 1/2-20 50 =3
8.00 5/6-18 125 5
10.00 3/4-16 125
12.00 3/4-16 125
Tighten cylinders using an “X” tightening pattern on tie rods.
-
RETAINER SCREWS P
®a
CYLINDER BORE SIZE TORQUE IN FT.-LBS. Fj g
2.00 & 2.50 #10-32 S.H.C.S. 5 &
3.25TO 12.00 1/4-28 S.H.C.S. 12
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TECHNICAL DATA: WEIGHT CHARTS
TA, TD, FM BASIC CYLINDERS (with standard rod size) weicHt in POUNDS

General How
To Info

All weights are in pounds. For oversize rod series add 10%.
*Weight includes clevis pins.

MODEL
CYLINDER MS1 MF1/MF2 ADD PER IN.
BORE MXO MT1/MT2 MS4 MP1 MP2 MP4 ME3/ME4 MS2 OF STROKE
£ 1.50 1.6 2.0 1.6 2.1 2.2 2.2 2.2 2.5 .20
= 2.00 2.4 2.9 2.4 3.2 3.3 3.2 3.2 3.6 .25
© 2.50 3.3 3.9 3.3 43 4.5 4.5 4.5 4.7 27
@ 3.25 6.5 7.9 6.5 9.2 10.1 10.0 10.0 9.0 .51
S 4.00 8.8 10.5 8.8 12.1 13.3 13.2 13.2 11.1 .55
5.00 13.2 14.3 13.2 17.8 19.9 N/A 20.0 17.5 .59
w 6.00 21.5 25.2 21.5 29.7 32.2 N/A 32.2 27.2 .84
E 8.00 35.4 36.5 35.4 43.5 N/A N/A 35.4 N/A 1.25
S 10.00 70.3 N/A 70.0 72.0 N/A N/A 70.3 N/A 1.60
= 12.00 107.9 N/A N/A 109.9 N/A N/A 107.5 N/A 2.30
o0
S

FM CYLINDERS WITH ROD LOCK MOUNTED WEIGHT IN POUNDS

,—é’ CYLINDER WITH ROD LOCK
- MST ROD LOCK
2 ROD MT1 MF1 MS2  |ADD PER IN.| UNIT ONLY
BORE DIA. MXO MT2 Ms4 MP1 MP2 MP4 MF2 | BASEBAR | OF STROKE
" 1.50 0.625 3.3 3.7 3.3 3.8 3.9 3.9 3.9 4.2 0.20 1.23
T 500 0.625 5.1 5.6 5.1 5.9 6.0 5.9 5.9 6.3 0.25 2.12
< ‘ 1.000 6.3 6.8 6.8 7.5 7.6 7.5 7.5 7.9 0.28 2.40
g 5 50 0.625 7.0 7.6 7.0 8.0 8.2 8.2 8.2 8.4 0.27 3.04
S 1.000 8.5 9.1 8.5 9.5 9.7 9.7 9.7 9.9 0.30 3.64
£ 105 1.000 13.9 15.3 13.9 16.6 17.5 17.5 17.5 16.5 0.51 5.88
2 ' 1.375 154 16.8 15.4 18.1 19.0 19.0 19.0 18.0 0.56 5.81
S .00 1.000 19.6 21.3 19.6 229 24.1 24.0 24.0 21.9 0.55 9.28
1.375 21.2 229 21.2 24.5 25.7 25.6 25.6 235 0.61 9.01
5 5 00 1.000 28.0 28.9 28.0 326 34.8 - 34.9 323 0.59 12.70
s & 1.375 31.2 32.1 31.2 35.8 38.0 - 38.1 35.5 0.65 13.86
= _g 600 1.375 45.6 49.3 45.6 53.8 56.3 - 56.3 51.3 0.84 20.83
- £ ‘ 1.750 49.4 53.1 49.4 57.6 60.1 - 60.1 55.1 0.93 21.25
S8
=24
PFLF BASIC CYLINDERS WEIGHT IN POUNDS
5x MODEL
= CYLINDER MST MF1 ADD PER IN.
=g BORE MXO | MT1/MT2 Ms4 MP1 MP2 MP4 ME3 MF2 MS2 OF STROKE
&5 1.50 2.4 2.8 2.4 2.9 2.7 2.7 3.0 2.7 3.3 19
< 2.00 3.6 4.1 3.6 4.4 3.9 3.9 4.4 3.8 4.8 24
2.50 4.9 5.5 4.9 5.9 5.2 5.2 6.1 5.2 6.3 26
3.25 9.0 104 9.0 11.7 11.1 11.1 125 11.0 11.5 49
ex 4.00 12.3 14.0 12.3 15.6 14.5 14.5 16.7 14.4 14.6 53
= 5.00 18.6 19.7 18.6 23.2 21.8 N/A 25.4 21.9 229 57
5";{ 6.00 29.7 334 29.7 37.9 34.6 N/A 40.4 34.6 354 81
8.00 49.6 50.7 49.6 57.7 N/A N/A 49.6 N/A N/A 1.22

All weights are in pounds. For oversize rod series add 10%.
*Weight includes clevis pins.

wn
<)
=
S & ‘SS’ SERIES BASIC CYLINDERS WEIGHT IN POUNDS
é E; MODEL ADD PER MODEL ADD PER
é ROD MXO0/MS4 | MF1 MT1 INCH OF ROD MX0/MS4 | MF1 MT1 INCH OF
BORE | DIAMETER | ME3/ME4 [ MF2 [ MT2 [ MP1* [ STROKE BORE | DIAMETER | ME3/ME4 | MF2 | MT2 | MP1* [ STROKE
0.625 3.3 4 3.8 3.8 0.3 1.000 23 28 23.5 27 1.0
50 ™7 000 4.1 48 | 46 | 46 | 04 400 ™575 234 | 285 | 24 [ 275 [ 12
® . 2.00 0.625 5.8 7 6.4 6.4 0.5 500 1.000 34.4 42 35 41 1.1
2 ﬁ ) 1.000 6.2 7.4 6.8 6.8 0.6 ) 1.375 34.9 42.5 35.5 41.5 1.3
_g o 250 0.625 8 9.5 8.5 8.7 0.6 6.00 1.375 60 71.9 61.5 69 1.5
25 1.000 8.5 10 9 9.2 0.7 ) 1.750 62 73.9 63.2 71 1.7
wn 3.95 1.000 15 18.7 15.5 16 0.8 8.00 1.375 79 N/A 80.2 88 2.0
) 1.375 15.4 19.2 16 16.5 1.0 ) 1.750 82 N/A 83.2 91 2.3
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TECHNICAL DATA: WEIGHT CHARTS

9
¢”)
52
@
‘TAS’ SERIES BASIC CYLINDERS WEIGHT IN POUNDS 5 £
MOUNT <
ROD MX1 MS2 S
DIA. MS4  MX2 MS3 | MT1 ME3 ADD PER INCH
BORE (MM) | MXO MX3 | MF1 | MF2 | MF5 | MF6 | MP1 | MP2 | MS7 | MT2 | MT4 | ME4 | SB | OF STROKE T
150 0.625 3.9 43 1.6 4.6 5.0 4.2 4.8 4.4 4.4 5.8 NA | 4.1 0.6 =
: 1.000 4.7 5.0 5.4 5.4 5.8 5.0 5.6 5.2 5.2 6.6 NA | 4.9 0.8 o
500 0.625 6.4 6.9 7.3 7.4 8.0 6.7 7.3 6.9 7.0 8.7 NA | 6.6 1.0 Q
: 1.000 6.9 7.3 7.8 7.9 8.5 7.2 7.8 7.4 7.5 9.2 NA | 741 1.3 S
550 0.625 8.9 9.6 | 102 | 100 | 11.0 | 9.3 9.8 9.4 96 | 117 | NA | 9.2 1.2 >
: 1.000 9.4 10.0 | 107 | 105 | 115 | 9.8 | 103 | 9.9 | 10.1 | 122 | NA | 9.7 1.4
305 1.000 16.4 184 | 19.9 | 191 | 21.6 | 17.8 | 195 | 17.7 | 17.8 | 20.0 | NA | 17.2 1.6 <
: 1.375 16.9 18.8 | 20.4 | 19.5 | 22.1 | 18.3 | 20.0 | 18.2 | 183 | 205 | N/A | 17.7 1.8 =
.00 1.000 25.9 28.7 | 30.7 | 29.0 | 32.6 | 273 | 29.0 | 27.2 | 273 | 29.8 | N/A | 26.7 2.0 7
: 1.375 26.3 28.9 | 31.1 | 29.1 | 33.0 | 27.7 | 29.4 | 27.6 | 27.7 | 30.2 | N/A | 27.1 2.2 =
= 00 1.000 38.8 42.8 | 45.8 | 43.4 | 48.7 | 405 | 41.9 | 41.9 | 40.2 | 445 | NA | 39.7 2.2 o
: 1.375 393 429 | 463 | 437 | 492 | 41.0 | 42.4 | 424 | 407 | 45.0 | NJA_| 402 24 =
6.00 1.375 67.8 748 | 793 | 742 | 832 | 69.9 | 74.0 | 709 | 695 | 783 | NA | 68.9 3.0 =
: 1.750 72.0 78.6 | 83.5 | 782 | 874 | 741 | 782 | 751 | 73.7 | 82,5 | N/A | 73.1 3.3
8.00 1.375 96.0 NA | NA | NA | NA 1990 | NA | 995 | 98.0 | 113.0 | 950 | 97.7 4.0
: 1.750 103.0 NA | NA | NA | NA [106.0 ] NA |106.5 | 105.0 | 120.0 | 102.0 | 104.7 43 7
3
ACCESSORIES WEIGHT CHART WEIGHT IN POUNDS 2
EYE CLEVIS FLANGE END -
ROD CLEVIS ROD EYES BRACKETS BRACKETS CLEVIS PINS WELD PLATE COUPLER
PART PART PART PART PART PART PART PART o
NO. |[WEIGHT| NO. [WEIGHT| NO. |WEIGHT| NO. [WEIGHT| NO. [WEIGHT| NO. [WEIGHT| NO. [WEIGHT| NO. |[WEIGHT] 3
RC437 | .40 | RE437| 30 |EBs0oo| .86 |cBsoo| .90 |cpsooc| .12 |cpsooE| .12 |wpe25| .45