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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 any application. 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 257 and 258.

Cylinder material- Which is best, Aluminum, Steel or Stainless Steel?

Aluminum - Used indoors and outdoors, aluminum is the “go to” material in general 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 all steel welded mounts without the added weight.

|/r

Steel — Typically, “all” 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 & cap made from solid 6061 T6 aluminum tool plate will never fail due to loading 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 and 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, which will provide the smoothest possible
operation in ultra low speed applications.

One drawback to steel tubes is you cannot use low cost, “magnetic piston” type position sensors since the steel tube itself
is a magnetic material. A Balluff end of stroke 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 & cost and
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 2-3 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 - Are used 90% of the time in low to medium stroke length applications, with good results.

“Oversized” piston rods — 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 — Are 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.




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, 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” 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 2-3 days). Longer
strokes are available and 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 effect the cylinder stroke.

Many customers will rely on external stroke adjustments or options such as “MA” micro-adjust to provide a precision,
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 1/8” (or 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, any thread type, can be provided. The most common are NPTF, but BSPP, BSPT,
and SAE are also available (for additional cost). Delivery: 2-3 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 (@ position 9). 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 167-186 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 174 for special temperature lubes and page 179 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 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. But 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 way more cylinder topics than can be practically covered in a brief cylinder design over-view. 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”,
improving bearing surface alignment.

l Ny
o B
s

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)

02 3N ER Carboxilated Nitrile:-20°F to 200°F (-25°C to 90°C)
105 8N L) | Fluorocarbon:0°F to 400°F (-20°C to 200°C)

®TIE RODS — Prestressed 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 Magna-Lube 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.

© PISTON WEAR BAND - 90% Virgin PTFE and 10%
Polyphenylene Sulfide filled wear band; 65,000 PSI
Compressive Strength; extremely low wear rate.

@PISTON MAGNET — (Option MPR) for TRD
magnetically operated reed and solid state switches
(refer to pages 176).

Performance options:

* ST — Stop tubes are used to reduce rod bearing and piston
stress (refer to page 89 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.




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

TA -

MF1 _ -

250 x 10

b

- HC - MPR

A A

SERIES | BORE STROKE CUSHIONS OPTIONS |
[ ] 250 PSI AIR | 1.50 | 2.00 0" to 120" HEAD GUSHION ‘ ‘ ADDS LENGTH TO CYLINDER - SEE “OPTION LENGTH ADDER” CHART BELOW.
250 | 38.25 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 IS 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 % | BH_| 250" URETHANE BUMPER HEAD ONLY
MP1 | REAR PIVOT CLEVIS (1.50’- 12.00” Bore) ELH|  POSITION 21S STANDARD | X BP | BUMPER PISTON SEALS (1.50” - 8” Bore)
MP2 | REAR PIVOT CLEVIS (1.50"- 6.00" Bore) SPECIFY FOR POSITIONS: 1,3 & 4 BSP_| BSP PORTS (SPECIFY SIZE, Example: BSP = .2507)
MP4 | REAR PIVOT EYE (1.50"- 6.00” Bore) CAP CUSHION _ | exTEnDED PISTON ROD
MST | FRONT & REAR END ANGLE (1.50'- 8.00” Bore) C |  POSITION 6 IS STANDARD (Example: IF C = 0.50”, THEN 1” ROD EXTENSION IS C = 1.50")
MS2 | SIDE LUG (1.50"- 8.00" Bore) SPECIFY FOR POSITIONS: 5, 7 & 8 EN | ELECTROLESS NICKEL PLATED (Refer to page 172 for specifications)
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 [  POSITION 6 IS STANDARD KK3 | FEMALE ROD THREAD
MT2 | REAR TRUNNION (1.50"- 8.00" Bore) SPECIFY FOR POSITIONS: 5, 7 & 8 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|  POSITION 6 IS STANDARD | X KK5_| BLANK ROD END (NO THREADS, ‘A’ = 07)
MX1 | EXTENDED TIE RODS - HEAD & CAP (1.50"-12.00" Bore) D = DOUBLE ROD END SPECIFY FOR POSITIONS: 5,7 & 8 LF_| LOW FRICTION SEALS (Refer (o page 179 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) 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 220-226 for selection
FIXED CAP CUSHION MS_| METALLIC ROD SCRAPER (BRASS CONSTRUCTION)
FCC] (NON-ADJUSTABLE, NO NR NON-ROTATING (Refer to page 176 for specifications)
About our Part Number System ADJUSTMENT NEEDLE) OP__| OPTIONAL PORT LOCATION (Example: Ports @ 3 & 7)
FIXED HEAD AND CAP CUSHION 0S| OVERSIZE ROD DIAMETER (SPECIFY SIZE, Example: 0S = 1.375")
* Simple, easy to understand FC (NON-ADJUSTABLE, NO SAE_| SAE PORTS (SPECIFY SIZE, Example: SAE #10)
ADJUSTMENT NEEDLE) X | SE [ SPRING EXTEND (1.50, 2.00, 2.50 bore)
. : | Note: “I” AND “EC’ CUSHION OPTIONS | X | SR | SPRING RETURN (1.50, 2.00, 2.50 bore)
No excessive codes! CAN BE ORDERED AS FIXED SSA | STAINLESS STEEL PISTON ROD, TIE RODS & NUTS, AND FASTENERS
o ) ) CUSHIONS. SSF_| STAINLESS STEEL FASTENERS
¢ Eliminates mistakes when orderlng Example: FCLH, FOELH SSR | STAINLESS STEEL PISTON ROD
SST_| STAINLESS STEEL TIE RODS & NUTS
Example: A 2.50” Bore by 10" Stroke NFPA w | st [ STOP TUBE (SPECIFY STOP TUBE LENGTH AND EFFECTIVE
linder. F Fl M STROKE) (Example: TA MS4 2 X 24” EFFECTIVE STROKE-ST=3)
cylinder, Front Flange Mount, TMS_| STEEL GYLINDER TUBE, BLACK EPOXY PAINT FINISH
Head & Cap Cushions, Magnetic TH__| 400 PSI HYDRAULIC NON-SHOCK (Refer to page 179 for
Piston for Switches VS | FLUOROCARBON SEALS
’ XX_| SPECIAL VARIATION (SPECIFY)
Part Number: TA-MF1-2.50 x 10-HC-MPR
OPTION LENGTH ADDER
(ADD TO CATALOG BASIC OVERALL LENGTH DIMENSIONS)
STANDARD PORT AND CUSHION Cone S
ADJUSTMENT POSITIONS B [ BC | BH |ELC|EtH] SE | SR | Example: sT=2
. 1.50 [0.500]0.250]0.250]1.000]1.000] " Reter 1o 2
* Ports - Positions 1 and 5 2.00 |0500(0.250]0.250[1.0001.000| page 180 2
* Cushion Adjustment - Positions 2 and 6 250 10.500]025010250] 100011000 for 2
) o 3.25 [0.500[0.250]0.250[1.250[1.250| length 2
* Specify Non-Standard Positions When 4.00 | 0.5000.2500.250 | 1.250 | 1.250 addzrs 2
. an
Orderi ng 5.00 [0.500[0.250[0250]1.250[1.250] _ .0 2
6.00 [0.500]0.250[0.250[1.500[1.500]  ore 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 |0.500]0.250 [ 0.250 [ 2.000 [ 2.000| strokes 2
*Note: The desired Stop Tube length adds directly to the overall
NFPA MOUNTS i

1.50”
Bores

-12.00”

1.50"-6.00"
Bores

Bores

1.50"-8.00"
Bores

1.50"-8.00"
Bores

Bores

1.50”-12.00"
Bores

1.50”-12.00"
Bores

1.50”
Bores

-12.00”

9

>
L
5
s
=
5
®}
S
2
o
e

suoisuawi(
aseq - vi

SJUNOW
poy 3[3uls - VL

sjunow
poy 9|qnoQ - V1L

1do

89) 3Seq

Suol

A

90¢ 95ed
$3110SSIID

02T 3Sed

SIYDHUMG

957 3Seq
eje( [ed1uydd)

™ _ L1 _ m™_ 1 — .

- a



TA - How to Order
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SERIES ‘TA” 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!

PISTON ROD END STYLES
STYLE1 & 2 STYLE 3 STYLE 4 STYLE 5
KK1 & KK2 KK3 KK4 KK5
:(SPSI]YLE N MM RO'iEJA. KKS’\;?\ATYLEV:? MM RODBJ/}. MM RODE\L@.
"""""" _ i S I oy L
____________ o
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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 0.438-20| 0.750 [0.500-20| 0.750 [0.438-20[ 0.750 |[0.625-18| 0.750 [ No Threads [0.375[0.250
2.00, 2.50] 1.000 Oversize 0.750-16| 1.125 |[0.875-14| 1.125 |0.750-16| 1.125 |1.000-14 | 1.125 No Threads [0.500{0.500
3.25, 1.000 Standard 0.750-16| 1.125 |[0.875-14| 1.125 |0.750-16| 1.125 |1.000-14 | 1.125 No Threads [0.500{0.250
4.00, 5.00| 1.375 Oversize 1.000-14 | 1.625 |1.250-12| 1.625 |1.000-14| 1.625 [1.375-12| 1.625 No Threads [0.625[0.375
6.00 & | 1.375 Standard 1.000-14| 1.625 [1.250-12| 1.625 |1.000-14| 1.625 [1.375-12| 1.625 No Threads [0.625[0.375
8.00 1.750 Oversize 1.250-12| 2.000 |[1.500-12| 2.000 |1.250-12| 2.000 |1.750-12| 2.000 No Threads [0.750{0.500
10.00 1.750 Standard 1.250-12| 2.000 |1.500-12[ 2.000 |1.250-12| 2.000 [1.750-12 | 2.000 | No Threads |0.750(0.500
) 2.000 Oversize 1.500-12| 2.250 |[1.750-12| 2.250 |1.500-12| 2.250 [2.000-12| 2.250 No Threads [0.875[0.375
12.00 2.000 Standard 1.500-12| 2.250 [1.750-12| 2.250 |1.500-12| 2.250 [2.000-12| 2.250 | No Threads [0.875[0.375
) 2.500 Oversize 1.875-12 3.000 |2.250-12| 3.000 |1.875-12| 3.000 [2.500-12| 3.000 No Threads [1.000{0.500
(2) EE NPT
Y P + STROKE
f B BUSHING DIA. MM ROD DIA.
L @ KK THDS. 1H i
@ 4 i
w | 0o 0 H
N (NO MOUNT)
A
Ik ]
C G 4’{ ‘47,]4»
R V [« —»(K]
EsQ. — F ——1B + STROKE——|
ZB + STROKE
BASIC DIMENSIONS ‘MXO’ STANDARD & OVERSIZE RODS
ROD
BORE| DIAMETER A B C E EE F G J K KK IB | MM | P R RM \% Y 7B
0.625 Standard  |0.750( 1.125]0.375 0.438-20 0.625 0.250(1.875| 4.875
1.50 7000 Oversize 1112511500 10,500 2.00010.375(0.375 [ 1.500] 1.000 | 0.250 075076 3.625 7000 2.375]1.438( 2.00 SQ. 0500122501 5250
2.00 0.625 Standard [0.750( 1.1250.375 250010375 0.375 | 1.50011.000 | 0.313 0.438-20 3625 0.625 2375 | 1.844 1.75 HEX 10.250 | 1.875 | 4.938
: 1.000 Oversize [1.125] 1.500 [0.500] " ’ ’ ' ’ ' 0.750-16 |~ 1.000 | ' 2.50 SQ. [0.500]2.250 5.313
2.50 0.625 Standérd 0.750{ 1.125]0.375 3000103750375 1.500]1.00010.313 0.438-20 3750 0.625 25002188 1.75 HEX 10.250 | 1.875 | 5.063
1.000 Oversize [1.125] 1.500 [ 0.500 0.750-16 1.000 3.00 SQ. [0.500]2.250| 5.438
1.000 Standard |1.125] 1.500 | 0.500 0.750-16 1.000 2.75 DIA. [0.250(2.375| 6.000
2 1.375 Oversize [1.625] 2.000 [ 0.625 3.75010.50010.62511.75011.25010.375 1.000-14 4.250 1.375 2.75012.766 3.755Q. [0.375]2.625| 6.250
1.000 Standard |1.125] 1.500 [ 0.500 0.750-16 1.000 2.75 DIA. ]10.250 [ 2.375| 6.000
4.00 1.375 Oversize [1.625] 2.000 [ 0.625 4.50010.50010.62511.750|1.250 0.375 1.000-14 4.250 1.375 2.7503.320 3.50 DIA. ]10.375[2.625] 6.250
1.000 Standard |1.125] 1.500 | 0.500 0.750-16 1.000 2.75 DIA. ]10.250(2.375] 6.313
U 1.375 Oversize [1.625] 2.000 [ 0.625 5:50010.50010.62511.75011.250 0.438 1.000-14 4.500 1.375 3.0004.100 3.50 DIA. [0.375]2.625] 6.563
1.375 Standard  |1.625( 2.000 | 0.625 1.000-14 1.375 0.375(2.750| 7.063
6.00 1750 Oversize 12,0001 2375 [0.750 6.50010.750(0.625 [ 2.000]1.500]0.438 T35012 5.000 750 3.25014.875( 3.50 DIA. 0500130001 7373
8.00 1.375 Standard  |1.625( 2.000 | 0.625 8.50010.750 | 0.625 | 2.00011.500 | 0.563 1.000-14 5125 1.375 3375 | 6.438| 3.50 DIA 0.375(2.750| 7.313
: 1.750 Oversize [2.000] 2.375 [0.750] ' ’ ' ’ ' 1.250-12 ™ 1.750] " ' ' *10.500(3.000( 7.563
10.00 1.750 Standérd 2.000( 2.375[0.750 10,625 1.000 0.625 2250 2.0000.688 1.250-12 6.375 1.750 431317.922 3.50 DIA. [0.500|3.063 | 8.938
2.000 Oversize [2.250( 2.625]0.875 0.750 1.500-12 2.000 5.00 DIA. [0.375]3.188 9.063
2.000 Standard |2.250( 2.6250.875 1.500-12 2.000 0.375(3.188] 9.563
12.00 2500 Oversize _13.00013.725 [7.000 12.750[ 1.000)0.750]2.250 [ 2.000 ( 0.688 187512 6.875 5500 4.813(9.400( 5.00 DIA. 0500132389813
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SERIES ‘TA” DIMENSIONS: BASIC CYLINDER (NO MOUNT)

wy

S

&

About Rod End Styles

Y PISTON ROD END STYLES

~] Style 1 Male Rod End is STANDARD

i | Oter NFPA Styes can be specifed STYLE1 &2  STYLE3 STYLE 4 STYLE 5

gl | (See Chart). KK1 & KK2 KK3 KK4 KK5

G Need a rOd end not IiSted? KK1 MM ROD DIA. KK3 (STYLE 3) MM ROD DIA. MM ROD DIA.
: STYLE % % A~ A~

>J| | NO PROBLEM! Each Piston Rod is ErEn ROD

& KK2 DIA. | KK4 | KK5

made to order and does not delay K(STYLE 2) (STYLE 4) (STYLE 5)

iy shipment. Coarse (UNC) threads, | X ¥ ____ B I

) Metric threads or just plain rod ends ] ; 1] -

Q are common. Thread lengths are also | = leeeeee..... =t ] -

<9 made to order (Specify: “A”=Length). L L |

: <——-A—b| C —» C |+ <—A—'| C [— —b| (¢}

- NEED SOMETHING NOT LISTED? Lo Lda Lo L

é 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 \4

1.50, [0.625 Standard [0.438-20| 0.750 |0.500-20| 0.750 |0.438-20| 0.750 |0.625-18| 0.750 No Threads [0.375[0.250
2.00, 2.50{ 1.000 Oversize |0.750-16| 1.125 |0.875-14| 1.125 [0.750-16( 1.125 |1.000-14| 1.125 No Threads [0.500(0.500
3.25, [1.000 Standard [0.750-16| 1.125 [0.875-14| 1.125 [0.750-16 | 1.125 | 1.000-14| 1.125 No Threads [0.500(0.250
4.00, 5.00] 1.375 Oversize | 1.000-14 | 1.625 |1.250-12| 1.625 |1.000-14| 1.625 [1.375-12| 1.625 No Threads [0.625[0.375
6.00 & [1.375 Standard [1.000-14[ 1.625 [1.250-12| 1.625 [1.000-14[ 1.625 [1.375-12| 1.625 No Threads [0.625[0.375
8.00 1.750 Oversize [ 1.250-12| 2.000 |1.500-12| 2.000 |1.250-12| 2.000 |1.750-12| 2.000 No Threads [0.750{0.500
1.750 Standard | 1.250-12| 2.000 [1.500-12| 2.000 |[1.250-12| 2.000 [1.750-12| 2.000 No Threads [0.750(0.500

10.00 -
2.000 Oversize 1.500-12| 2.250 |1.750-12| 2.250 [1.500-12| 2.250 |2.000-12 | 2.250 No Threads [0.875[0.375
1200 | 2:000 Standard [ T.500-T2| 2.250 |1.750-12] 2.250 | 1.500-12| 2.250 [2.000-T2] 2.250 | No Threads |0.875[0.375
’ 2.500 Oversize 1.875-12 3.000 |2.250-12] 3.000 (1.875-12] 3.000 |2.500-12( 3.000 No Threads [1.000{0.500
(2) EENPT
Y P + STROKE
f B BUSHING DIA. MM ROD DIA. .
@ HH @ KK THDS. JE LH 4 ﬂ
P \
RM @ (@ — X :
(NO MOUNT)
| i
[¢ f— G — fe—J—
V | = K|
E:Q. S Fle— |B+STROE— |
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 ZB
1,50 [0625 Standard 07501125 05375 | ¥ L S AT Y o fosaao s Toeas T T o s 020 1875 4875
>V 177000 Oversize |1.125] 1.500 | 0.500 | = : : : : =Y 075016 |2 °7 [1.000 |~ : : "[0.500 [ 2.250| 5.250
5 00 |9:625 Standard_[0.750] 1125 [ 0375 |, T F To AT T T 043820 [ - 10625 | 75 HEX| 0.250 [ 1.675 | 4.938
2V 177000 Oversize |1.125] 1.500 | 0.500 | = : : : : 121075016 |~ °7> [1.000 | © M 2505Q. [0.500 | 2.250] 5.313
5 50 |0625 Standard_[0.750[ 1125 [ 0375 | A T TOAT T 03600 [ T0625 [ T 175 HEX] 0,250 [1.675 ] 5.063
>V 177000 Oversize |1.125] 1.500 | 0.500 | ' : : : : 121075016 | >  [1.000 | © %% 137005Q. [0.500 | 2.250] 5.438
3 55 |00 Standard_[1.125] 1500 [ 0500 | 4 = o T T T0750-16] o 1000 [, T T0.75 DIA[ 0.250 [ 2375 | 6.000
22 7375 Oversize |1.625] 2.000 | 0.625 | ' : : : : =T 00014| 0 1375 | © P% 13755Q. [0.375 | 2.625 | 6.250
T T125] 1. . 750-1 T 275 DIA.| 0.250 | 2375 6.
4,00 [:000 Standard 21 1:500 1 0500 |, 500 | 0.500 | 0.625 | 1.750 | 1.250 | 0,375 2220101 4 550 | 1090 15 550 | 5300 | 272 DA 0-250 ] 2.375 | 6.000
1375 Oversize |1.625] 2.000 | 0.625 7.000-14 1375 350 DIA.| 0.375 | 2.625 | 6.250
0 T125] 1. , 750-1 . 275 DIA.| 0.250 | 2375 | 6.31
5.00 |:000 Standard 21 1:5001 0500 | ¢ 50 | 0.500 | 0.625 | 1.750 | 1.250 | 0.438 2222101 4 500 9% {5 600 | 4.100 |22 0.250 123751 6.313
1375 Oversize |1.625| 2.000 | 0.625 7.000-14 7375 350 DIA.| 0.375 | 2.625 ] 6.563
7375 Standard _|1.625] 2. 62 7.000-14 137 375 2.750] 7.
6.00 275 Standard 11.625} 2.000 0625 | ¢ <1 | 750 [ 0.625 | 2.000 | 1.500 | 0.438 22014 1 5 000 137215 250 | 4.875 |3.50 DIA, [ 2372 | 27501 7.063
7750 Oversize |2.000] 2.375 | 0.750 1.250-12 7750 0.500 [3.000] 7.313
1375 Standard _|1.625| 2.000 | 0.625 1.000-14 1375 0.375 [2.750| 7.313
. ‘ 750 0. 000 [ 1. . A . ‘ 50 DIA.
8.00 H == Oversize [2.000] 2.375 [ 0.750 | 0200 | 0750 [ 0:625 | 2.000 | 1.500 1 0.563 1752525 5125 [5=55 3:375 | 6438 | 3.50 DIA. omeea=ana 1= =23
10,00 750 Standard_[2.000[ 2375 [ 0.750 [, " oeas| T o AT 502 ] 1750 | T 15050 DIA.| 0500 [ 3.063 [ 8.938
““YT2.000 Oversize [2.250] 2.625 | 0.875 | S0 7501~ : O 50012 | 772 2000 | 7%~ [5.00 DIA.| 0.375 | 3.188 | 9.063
12,00 | 22000 Standard_[2.250[ 2.625 [ 0.875 | T T T T e Ts00-12 | 120000 [ T 0375 [3.188 | 9.563
Y I2.500 Oversize [3.000] 3.125 | 1.000 | *° : : : : P00 I e7512 | %2 2500 | : : "[0.500 | 3.438] 9.813
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SERIES ‘TA” DIMENSIONS: PIVOT MOUNTS

b
L
=
CD DA
2 WITH PRESSED INBEARINGS [ PstROKE ——> CDon XEE NPT (2)
= K i . ® U e T 1
Al MP1 @) e MP1 | {].©
< atint mi
XC + STROKE g —lowfetowfe -
* e XC + STROKE sl
=
%
=]
23 EXTRUDED MP1 MOUNT IRON CASTING MP1 MOUNT
<;: QE" (EXTRUDED: 1.50” - 8.00” BORES, (OPTIONAL)**
Fa WELDMENT: 10.00” & 12.00” BORES)
CD piA.
. K ak P
g = | H
v —Iﬂl MP2 H ]
22 =
A S [|Te
] L*L M
< FL CW |+ CW|e—
= XD + STROKE cB
3 MP2 MOUNT
[ (IRON CASTING)
2 Z
L C
33 CD DA
83
. Bk o7 o I e
< 1
Al| MP4 +
® ||| ®©
le— L —lem
g g FL
S~ XD + STROKE cB
2%
<
o= MP4 MOUNT
(IRON CASTING: 1.50” - 4.00” BORES, WELDMENT: 5.00” - 6.00” BORES*)
‘MP1’, ‘MP2’ CLEVIS AND ‘MP4’ EYE MOUNT DIMENSIONS ACCESSORIES (SEE PAGES 206-208 FOR DIMENSIONS)
EYE CLEVIS
ROD ROD CLEVIS BRACKET| 'BRKT
] BORE DIAMETER CB [ CD | CW FL L M XC XD CLEVIS ROD EYE PIN (FORMP1) | (FOR MP4)
== 0.625 Standard 5.375 | 5.750 RC437 RE437 CP500
==
g '; 1.50 1.000 Oversize 0.7500.500 0500111251 0.7501 0.625 5.750 [ 6.125 RC750 RE750 CP750
QX 0.625 Standard 5.375 | 5.750 RC437 RE437 CP500
gn_ 2.00 7000 Oversize 0.750]0.500 [ 0.500 | 1.125[0.750 ]| 0.625 t 50 1 6125 RCT50 RE750 CP750 EB500 CB500
0.625 Standard 5.500 | 5.875 RC437 RE437 CP500
2:50 1.000 Oversize 0.7500.500 10,500 1.12510.7501 0.625 5.875 | 6.250 RC750 RE750 CP750
1.000 Standard 6.875 | 7.500 RC750 RE750 CP750
3.25 1.375 Oversize 1.25010.75010.62511.8751.250/ 0.875 7.125 | 7.750 | RC1000 RET000 CP1000
4.00 200 Standard_, 01 0.750] 0.625 | 1.875 | 1.250 | 0.875 |—or2 1 7200 1 RC7S0_L RES0_1 CP7S0_Fpp, o | cp7sg
_q:.) = ’ 1.375 Oversize ’ ’ ’ ’ ’ ' 7.125 | 7.750 | RC1000 RET000 CP1000
N
= +| 1.000 Standard 7125 | 7.750 RC750 RE750 CP750
Eé‘: 5:00 1.375 Oversize 1.25010.75010.62511.8751.250/ 0.875 7.375 | 8.000 | RC1000 RET000 CP1000
wn 1.375 Standard 8.125 | 8.875 | RC1000 RET000 CP1000
*
6-00 1.750 Oversize 1.50011.00010.75012.25011.500 1.000 8.375 | 9.125 | RC1250 RE1250 CP1375 EB1000 | CB1000
1.375 Standard 8.250 RC1000 RET000 CP1000
- 8.00 1.750 Oversize e R e 8.500 s RC1250 RE1250 CP1375
A T e e e e ) T A i T e e
O . .
Ln
=A 2.000 Standard 11.125 RC1500 RE1500 CP1750 | EB1750 | CB1750
é’ & 12.00 2.500 Oversize 2S00 1750 250 WK ) 2250) 1750 11.375 N/A RC1875 N/A CP2000
= £ 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 -
TD DIA. o7 o7 = o7 )
@ b @ i +.000 - a2k B q 2k B s
-.001 =
%) @& °
N\S22 0 MT1 1] MT2 & o
=
= =
& | | ] § 1 g
L E (SQ) L
Ut | 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 206-208 FOR DIMENSIONS) g '
ROD ADD STROKE 2.;??
BORE DIAMETER E D TL uT XG X) ROD CLEVIS ROD EYE CLEVIS PIN 8 &
0.625 Standard 1.750 4.125 RC437 RE437 CP500 @
1.50 1.000 Oversize 2.000 1.000 1.000 4.000 N/A* 4.500 RC750 RE750 CP750
0.625 Standard 1.750 4.125 RC437 RE437 CP500
2.00 1.000 Oversize 2:500 1.000 1.000 4500 2.125 4.500 RC750 RE750 CP750 -
0.625 Standard 1.750 4.250 RC437 RE437 CP500 >
239 79500 Oversize | F000 | 1000 | 1.000 | 5.000 5755 4.625 RC750 RE750 CP750 Z o
1.000 Standard 2.250 5.000 RC750 RE750 CP750 e 5
325 77375 Oversige | 370 | 1000 | 1000 ) 5.750 M55 350 RCT000 RET000 CP1000 SE
1.000 Standard 2.250 5.000 RC750 RE750 CP750 @
4.00 1.375 Oversize 4.500 1.000 1.000 6.500 2.500 5.250 RC1000 RET000 CP1000 E
1.000 Standard 2.250 5.250 RC750 RE750 CP750
5:00 1.375 Oversize 5:500 1.000 1.000 7-500 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 1.375 9-250 2.875 6.125 RC1250 RE1250 CP1375 ;(
1.375 Standard 2.625 6.000 RC1000 RET000 CP1000 '
8.00 1.750 Oversize 8.500 1.375 1.375 11.250 2.875 6.250 RC1250 RE1250 CP1375 <L g
*No oversize rod available on 1.50” bore MT1. g c
For dimensions not shown, see page 10. 5
» @
~
=}
MATERIAL: STEEL o
(BLACK OXIDE PLATED)
l— 80 a{/
- TD DIA. o } o
7 . 17 = 1N
& @ | = ﬁﬁrF i — s
» [(FHre@e | | 29
aQ
[ =
@ % 5 23
| | L n
f«TL } ™ } TL | Xl
M (Customer to Specify)
MT4 Example: TA-MT4 4 X 12
Xl =6"
. . . . . >
Note: MT4 Trunnions and Intermediate Section are one-piece steel construction. =8
d @
‘MT4’ INTERMEDIATE TRUNNION MOUNT DIMENSIONS Z §
BORE BD EB D TL ™ UM XI =t
I
1.50 1.250 2.500 1.000 1.000 2.500 4.500 > @
0
2.00 1.500 3.000 1.000 1.000 3.000 5.000 D
L
2.50 1.500 3.500 1.000 1.000 3.500 5.500 %
‘MTT, ‘MT2’, ‘MT4’ O I ‘E”
STANDARD CUSHION LOCATIONS 3.25 2.000 4.250 1.000 1.000 4.500 6.500 = 9 =
MOUNT HEAD CAP 4.00 2.000 5.000 1.000 1.000 5.250 7.250 o S g-
CUSHION | CUSHION ) ) ) ) ) ) ) g SQ
MT1 3 6 5.00 2.000 6.000 1.000 1.000 6.250 8.250 O
]_
MT2 2 7 6.00 2.000 7.000 1.375 1.375 7.625 10.375 S —
o
o
MT4 2 6 8.00 2.500 9.500 1.375 1.375 9.750 12.500 o 3 g
o =
Note: Ports or cushions cannot be on same ,(3, g}_
side as MT1 & MT2 Trunnions. 2 o
o
=L
=
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SERIES ‘TA” DIMENSIONS: TIE ROD & FLANGE MOUNTS

E @ 0 ﬁm ] &
§ {Or MX1 :
< 5 Smm {8 @
- S -
< MX2 “ MX3
- o N ;
SR

i‘*R;'i >17FH

=}
§ TIE ROD EXTENDED ‘MX1’, ‘MX2’ & ‘MX3’ MOUNT DIMENSIONS TIE ROD EXTENDED ‘MX1’, ‘MX2’ & ‘MX3’ MOUNT DIMENSIONS
P ROD ROD
_b'=o g BORE DIAMETER AA BB DD FH R BORE DIAMETER AA BB DD FH R
= © 0.625 Standard 1.000 Standard
cIIJ b 1.50 7000 Overeize 2.020 | 1.000 [ 0.250-28 | 0.375 | 1.430 5.00 1375 Oversize 5.800 | 1.813 | 0.500-20 | 0.625 | 4.100
< 0.625 Standard 1.375 Standard
= 2.00 7000 Oversize 2.600 | 1.125[0.313-24 [ 0.375 | 1.840 6.00 1750 Oversize 6.900 | 1.813 | 0.500-20 | 0.750 | 4.880
0.625 Standard 1.375 Standard o N
2.50 7000 Oversize 3.100 |1.125]0.313-24] 0.375 | 2.190 8.00 1750 Overcize 9.100 2.313] 0.625-18 | *0.625 | 6.440
= 1.000 Standard 1.750 Oversize *0.625
(@) - _ - * % L -
I~ 3.25 T375 Oversize 3.900 [1.375(0.375-24| 0.625 | 2.760 10.00 5000 Oversize 11.200 2.688( 0.750-16 %0750 7.920
L2 1.000 Standard 2.000 Standard x R
_g :3: 4.00 7375 Oversize 4.700 [1.375]0.375-24| 0.625 | 3.320 12.00 3500 Oversize 13.300 [**2.688| 0.750-16 | *0.750 | 9.400
8 § *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.
-
MATERIAL: STEEL MATERIAL: STEEL
(BLACK OXIDE PLATED) (BLACK OXIDE PLATED)
FB HOLES (4) FB HOLES (4)
e e G N E N
= RIS T
S5 MF1 0 MF2 | Alli
.2 : :
o< J ‘ ‘ l
| T —
‘ FFH LZF + STROKEJ Li TF"J
1.50” - 6.00” BORES 1.50” - 6.00” BORES
g FB HOLES (4) F4P| < ‘[ FB }:IOLES (‘4)
=0 B HE o
§ S % _f
TE
% ME3 10 ME4 l :
Ua -
g & |
‘ f—1E—]
ZF + STROKE ——» «—E
8.00” - 12.00” BORES 8.00” - 12.00” BORES
? o ‘MF1’, ‘MF2’ FLANGE & ‘ME3’, ‘ME4” CAP MOUNT DIMENSIONS ‘MF1’, ‘MF2’ FLANGE & ‘ME3’, ‘ME4’ CAP MOUNT DIMENSIONS
Q
=5 ROD ROD
= |[BORE| DIAMETER | E | F | FB | FH| R [RM|TE| TF | UF | W | ZF | |BORE[ DIAMETER | E | F [ FB | FH | R |[RM|TE | TF | UF | W | ZF
3 g 0.625 Standard i . i 0.625 | 5.000 1.000 Standard 0.750] 6.500
n 1.50 1000 Overna | +0000:37510-31310.3751 1.438 27501 3.375 =] | 5.00 7 Ouooa] 500(0:6250-563(0625 [4.100f — | — 16625 |7.625 -t
0.625 Standard 0.625 | 5.000 1.375 Standard 0.875( 7.375
2.00 O 2.500]0.375]0.375[0.375(1.848| — | — |3.375[4.125 ol oms 6.00 o 6.500 |0.625]0.563]0.7504.875] — — |7.625|8.625 A EIEE
< 0.625 Standard 0.625 | 5.125 E dard o251 6.75
g 2.50 1000 Overpe |2 000|0:37510:37510.375) 2188 | — | — |3.875|4.625 [——mrq——rr] | 8.00 112?)?)2:; 8.500 [0.625[0.688| N/A | N/A [3.500(7.570] N/A | N/A 122 5(7):)2
O
T 1.000 Standard | 0.750 | 6.250 1.750 Standard 0.625 3.500 1.875] 8.250
=a [3.25 3.750[0.6250.4380.625( 2.766 | — | — |4.688( 5.500 5
.g o T v 7000 | 6300 1 [10:00 500 O] 106255550813 N/A | N/A T N/A | N/A o0l 5
cc 1.000 Standard 0.750 | 6.250 2.000 Standard 2.000[ 8.875
8 14.00 4.5000.625/0.438(0.625(3.328| — | — [5.438]6.250 11.10
-;—5) 1375 Oversize 1000 6500 1 [12:00 00 Oroa] 1 2750(0.750(0.813 N/A | N/A |5.000f 77| N/A | N/A —mol510s
— For dimensions not shown, see page 10.

13



SERIES ‘TA” DIMENSIONS: BASE MOUNTS

-
>
XA + STROKE -
(=]
s
| (gl
77 F <
@79  H[® S
S
(=)
(¢”]
MST1 ‘
I AB DIA. HOLES (6)**
AH
@ @ E} AT O,
,,,,,,,,,,,,,,,,,,,,,,,,,,, | /L 55
; ‘ = 2"
S/2% FAL—» \ T g_g’
MATERIAL: STEEL =4
S SA + STROKE (BLACK OXIDE PLATED) 7
‘MS1’ ANGLE MOUNT DIMENSIONS
ROD ADD STROKE o
BORE DIAMETER AB AH AL AO AT FH S SA XA z.
0.625 Standard 5.625 2
e
1.50 T 000 Overzo 0.438 1.188 1.000 0.375 0.188 0.375 1.250 6.000 =000 gog
0.625 Standard 5.625 -0
7.}
2.00 TS 0.438 1.438 1.000 0.375 0.188 0.375 1.750 6.000 0 =
0.625 Standard 5.750 o
2.50 T 000 Overze 0.438 1.625 1.000 0.375 0.188 0.375 2.250 6.125 BE
o | 0D Sl 0.563 1.938 1.250 0.500 0.125 0.625 2.750 7.375 L1
1.375 Oversize 7.125 ;(
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 z0
500 | AL AT 0.688 2.750 1375 0.625 0.188 0.625 4.250 7.875 7:250 S e
1.375 Oversize 7.500 s o
1.375 Standard 8.000 oo
6.00 1550 Overo 0.813 3.250 1.375 0.625 0.188 0.750 5.250 8.500 5950 o
1.375 Standard N 8.563 =%
8.00 i 0.813 4.250 1.813 0.688 0.250 0.625 7.125 8.750 SYIE
*3.50” diameter round retainer on 8.00” bore. (MS1 BRACKET BOLTED DIRECTLY TO HEAD)
*%1.50” bore has (4) AB diameter holes.
o ]®)
P | B
RN
SB DIA. (4) K 28
MS2 -
s [T T
‘ , TS e sU—| —| 57 fe—f— sW >
US XS§ ——p————— SS + STROKE g a
| ¢}
o 2
8O
‘MS2’ SIDE LUG MOUNT DIMENSIONS &=
ROD ADD STROKE ]
BORE DIAMETER SB SH ST SU SW Y4 TS US XS SS
0.625 Standard 1.375
150 =pesa e 0.438 1.000 | 0.500 1.125 0.375 0.625 2.750 | 3.500 NE 2.875
0.625 Standard 1.375
200 e 0.438 1.250 | 0.500 1.125 0.375 | 0.625 3.250 | 4.000 et 2.875 _U(En
o
250 o6z standard | o0 1 co0 | 0500 | 1425 | 0375 | 0625 | 3.750 | 4500 —-72 3.000 ® =
1.000 Oversize 1.750 N el
1.000 Standard 1.875 SR
R T 0.563 1.875 0.750 1.250 | 0.500 | 0.750 | 4.750 | 5.750 T 3.250
1.000 Standard 1.875
400 oo 0.563 2.250 | 0.750 1.250 | 0.500 | 0.750 | 5.500 | 6.500 RSE 3.250
1.000 Standard 2.063 -
5.00 e e 0.813 2.750 | 1.000 1.063 0.688 | 0.563 6.875 8.250 S 3.125 §
1.375 Standard 2313 g5
6.00 ST a 0.813 3.250 | 1.000 1.313 0.688 | 0.813 7.875 9.250 X 3.625 :rié
1.375 Standard 2.313 a—
8.00 |H=erm 0.813 | 4.250 | 1.000 1.313 0.688 | 0.813 9.875 | 11250 —5=z= 3.750 N S
=
(=%}

For dimensions not shown, see page 10.
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TA - How to Order
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Technical Data
Page 256

SERIES ‘TA” DIMENSIONS: BASE MOUNTS

MS4

(4) NT TAPR,

l— TN —| TK DEEP XT SN + STROKE ———»
"MS4’ BOTTOM TAPPED MOUNT DIMENSIONS
ROD ADD STROKE

BORE DIAMETER E/2 NT TK N XT SN

1.50 ?:ggg %ig?s?;z 1.000 0.250-20 0.375 0.625 ;2?? 2.250
2.00 ?:gég %ﬁ‘/’;‘rﬁ;ﬁ 1.250 0.313-18 0.500 0.875 ;:2?2 2.250
2.50 ?:gég %?,2?;;2 1.500 0.375-16 0.625 1.250 ;:232 2.375
3.25 11:2(;2 Sotir;‘:';;‘ej 1.875 0.500-13 0.750 1.500 ;:2;2 2.625
4.00 11.'3070505512‘:'5;2 2.250 0.500-13 0.750 2.063 ;222 2.625
5.00 11:(3)22 %"\’/21?;: 2.750 0.625-11 1.000 2.688 ;:222 2.875
6.00 1371732 %ig?s?;z 3.250 0.750-10 1.125 3.250 g:gg 3.125
8.00 1137;5) %ﬁ‘/’;‘rﬁ;ﬁ 4.250 0.750-10 1.125 4.500 i:gg 3.250
10.00 12'.338 %?,2?;;2 5.313 1.000-8 1.500 5.500 g;ég 4125
12.00 éggg Sotir;‘:';;‘ej 6.375 1.000-8 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: (FM-MF1-MF2-MT4D SHOWN)

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 an
MS4 and MF1 Mount:

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

15




SERIES ‘TA” DIMENSIONS: DOUBLE ROD END

>
o5

Benefits :

=]

¢ Standard and Oversize Piston Rods available. e

(=1

* Full range of Standard Options. %

¢ Durable design. Full Rod Bearing at each end
of cylinder. 5;

* Can be provided with Hollow Piston Rods 2o
(gun-drilled through, to your size S8
requirements).

* Can be used in adjustable -
extend stroke applications 2
(by adding a stop collar on STANDARD PORT AND CUSHION £ 3
one rod end. or obtion ADJUSTMENT POSITIONS 33

' P * Ports - Positions 1 and 5 g

“MA" - Refer to page 175).

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

-
>
1
w)
(=]
[
=2
/ / ° o
SERIES ‘TA” DIMENSIONS: DOUBLE ROD END BASE MOUNTS | =
f=4
XAD + STROKE
& @ pas
© =5
A 23
[ MSID- | )
@) 0 )
AB DIA. HOLES (6)
& & | AT
| - s
S . _

/24.{ AL;’{ FH FAL MATERIAL: STEEL >
(BLACK OXIDE PLATED) - g
S SAD + STROKE o 3
g 172}
MO
‘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 1000 Oversize 0.438 1.188 1.000 0.375 0.188 0.375 1.250 6.875 6875

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 - %’
0.625 Standard 6.625 9 =:
2.50 1.000 Oversize 0.438 1.625 1.000 0.375 0.188 0.375 2.250 7.000 2000 gg
1.000 Standard 8.000 SR

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 -
)
5.00 T375 Oversize 0.688 2.750 1.375 0.625 0.188 0.625 4.250 9.000 8.625 g
1.375 Standard 9.250 5
6.00 1750 Oversize 0.813 3.250 1.375 0.625 0.188 0.750 5.250 9.750 9500 05 g
1.375 Standard " 9.063 S
8.00 1750 Oversize 0.813 4.250 1.813 0.688 0.250 0.625 7.125 9.250 9313 C“E
=
)

*3.50 diameter round retainer on 8.00” bore. (MST BRACKETS BOLTED DIRECTLY TO HEAD)
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‘TA’ . N
SERIES ‘TA” DIMENSIONS: DOUBLE ROD END S
<
About Rod End Styles =
PISTON ROD END STYLES 3
Style 1 Male Rod End is STANDARD o
Other NFPA Styles can be specifed STYLE1&2  STYLE3 STYLE 4 STYLE5 |
(See Chart). KK1 & KK2 KK3 KK4 KK5 <
Need a rOd end not Iisted? KK1 MM ROD DIA. KK3 (STYLE 3) MM ROD DIA. MM ROD DIA. %
: (STYLE 1) ~~ MM ~vv o
NO PROBLEM! Each Piston Rod is Ko ROD Kia K5 M
made to order and does not delay K(STYLE 2) DA T (STYLE 4) — (STYLE 5) -
shipment. Coarse (UNC) threads, | 3 ¥ ____ s I I @)
Metric threads or just plain rod ends ] 1] - )
are common. Thread lengths are also | = leeeeee.... Gt ] - b
made to order (Specify: “A”=Length). L | L] _J :,q
—A C —» C |e— le—— A C |j— c [-H
NEED SOMETHING NOT LISTED? Lo N bw b ﬁ
Just send us a sketch. v |<— —{ v |~— —{ v |~— v |~— Z
In most cases, quotes are turned '—A—'l 0
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, 0.625 Standard |0.438-20 [ 0.750 | 0.500-20 [ 0.750 | 0.438-20 | 0.750 |0.625-18| 0.750 | No Threads | 0.375 [0.250
2.00, 2.50f 1.000 Oversize | 0.750-16 | 1.125 | 0.875-14 | 1.125 | 0.750-16 | 1.125 [1.000-14| 1.125 | No Threads | 0.500 [0.500
3.25, 1.000 Standard [ 0.750-16 | 1.125 [0.875-14 [ 1.125 | 0.750-16 | 1.125 |1.000-14| 1.125 | No Threads | 0.500 | 0.250
4.00, 5.00] 1.375 Oversize [1.000-14| 1.625 | 1.250-12 | 1.625 | 1.000-14 | 1.625 [1.375-12| 1.625 | No Threads | 0.625 |0.375
6.00 & | 1.375 Standard | 1.000-14 [ 1.625 | 1.250-12 | 1.625 [ 1.000-14 | 1.625 [1.375-12| 1.625 | No Threads | 0.625 [0.375
8.00 1.750 Oversize | 1.250-12 [ 2.000 | 1.500-12 [ 2.000 | 1.250-12 | 2.000 [1.750-12| 2.000 | No Threads | 0.750 [0.500
10.00 1.750 Standard [ 1.250-12 | 2.000 [ 1.500-12 [ 2.000 | 1.250-12 | 2.000 |1.750-12| 2.000 | No Threads | 0.750 | 0.500
' 2.000 Oversize | 1.500-12 | 2.250 | 1.750-12 | 2.250 | 1.500-12 | 2.250 [2.000-12| 2.250 [ No Threads | 0.875 |0.375
12.00 2.000 Standard | 1.500-12 [ 2.250 | 1.750-12 | 2.250 [ 1.500-12 | 2.250 [2.000-12| 2.250 | No Threads | 0.875 [0.375
) 2.500 Oversize | 1.875-12| 3.000 | 2.250-12 | 3.000 | 1.875-12 [ 3.000 [2.500-12| 3.000 | No Threads | 1.000 |0.500
DOUBLE ROD END DIMENSIONS: ‘mxop” (NO MOUNT)
() EENPT [e——v P + STROKE K
K B BUSHING DIA. MM ROD DIA.
@ [2a @ KK THDS. L L
7N amitl] MXOD IO
L # j (NO MOUNT)
& & 7
[ 'fG—'{ ‘4—@—»
v v
o 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 0.438-20 0.625 0.250 [1.875] 6.125
1.50 1.000 Oversize | 1.125 [ 1.500 | 0.500 2.00010.37510.375 | 1.500 | 0.250 0.750-16 4125 1.000 2.3751.430 | 2.00 5Q. 0.500 12.250| 6.875
2.00 0.625 Standard | 0.750 | 1.125 [ 0.375 2500 | az9s | @z | 1 500l @z 0.438-20 A5 0.625 2575 | 7.@aa 1.75 HEX'| 0.250 | 1.875| 6.125
’ 1.000 Oversize | 1.125 | 1.500 | 0.500 | ’ ’ ’ ’ 0.750-16 | 1.000 |~ ’ 2.50 SQ. | 0.500 |2.250] 6.875
0.625 Standard | 0.750 | 1.125 [ 0.375 0.438-20 0.625 1.75 HEX'| 0.250 | 1.875| 6.250
250 1.000 Oversize | 1.125 [ 1.500 | 0.500 3.00010.37510.375 1 1.500 | 0.313 0.750-16 4250 1.000 2:500 2.188 3.00 SQ. | 0.500 |2.250( 7.000
1.000 Standard | 1.125 | 1.500 | 0.500 0.750-16 1.000 2.75 DIA.{ 0.250 | 2.375] 7.500
2 1.375 Oversize | 1.625 [ 2.000 | 0.625 3.75010.50010.625 | 1.750 | 0.375 1.000-14 4750 1.375 2.750/2.760 3.755Q. | 0.375 |2.625| 8.000
1.000 Standard | 1.125 | 1.500 | 0.500 0.750-16 1.000 2.75 DIA.] 0.250 [2.375| 7.500
4.00 1.375 Oversize | 1.625 | 2.000 | 0.625 4.50010.500 10,625 1.750 | 0.375 1.000-14 4750 1.375 2.750/3.320 3.50 DIA.] 0.375 [2.625| 8.000
1.000 Standard [ 1.125 [ 1.500 [ 0.500 0.750-16 1.000 2.75 DIA. [ 0.250 [2.375] 7.750
Y 1.375 Oversize | 1.625 | 2.000 | 0.625 5-50010.50010.625 1 1.750 | 0.438 1.000-14 5000 1.375 3.000/4.100 3.50 DIA.] 0.375 [2.625| 8.250
1.375 Standard | 1.625 | 2.000 | 0.625 1.000-14 1.375 0.375 [2.750] 8.750
6.00 7750 Oversize 12.000 12375 10750 6.500 [ 0.750] 0.625 | 2.000 | 0.438 T35012 5.500 750 3.250(4.875 [ 3.50 DIA. 0500 13.0001 9250
8.00 1.375 Standard | 1.625 | 2.000 | 0.625 8.500 | 0.750 | 0.625 | 2.000 | 0.563 1.000-14 5.625 1.375 3375 6.438 | 3.50 DIA 0.37512.750| 8.875
’ 1.750 Oversize | 2.000 | 2.375]0.750 | ’ ’ ’ ’ 1.250-12 | ™ 1.750 | ' ’ “[0.500 [3.000] 9.375
10.00 1.750 Standz?rd 2.000 | 2.375 | 0.750 10.625! 1.000 0.625 2250 | 0.688 1.250-12 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 1.500-12 2.000 5.00 DIA.| 0.375 [3.188] 10.625
2.000 Standard | 2.250 | 2.625 | 0.875 1.500-12 2.000 0.37513.188] 11.125
1400 2.500 Oversize | 3.000 | 3.125 [ 1.000 12.75011.0001 0.7501 2.250 0.688 1.875-12 7125 2.500 4.81319.400 1 5.00 DIA. 0.500 13.438] 11.625
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SERIES ‘TA” DIMENSIONS: DOUBLE ROD END

wy

S

&

About Rod End Styles

Y PISTON ROD END STYLES

~] Style 1 Male Rod End is STANDARD

i | Oter NFPA Styes can be specifed STYLE1 &2  STYLE3 STYLE 4 STYLE 5

gl | (See Chart). KK1 & KK2 KK3 KK4 KK5

G Need a rOd end not IiSted? KK1 MM ROD DIA. KK3 (STYLE 3) MM ROD DIA. MM ROD DIA.
: STYLE % % A~ A~

>J| | NO PROBLEM! Each Piston Rod is ErEn ROD

& KK2 DIA. | KK4 | KK5

made to order and does not delay K(STYLE 2) (STYLE 4) (STYLE 5)

iy shipment. Coarse (UNC) threads, | X ¥ ____ B I

) Metric threads or just plain rod ends ] ; 1] -

Q are common. Thread lengths are also | = leeeeee..... =t ] -

<9 made to order (Specify: “A”=Length). L L |

: <——-A—b| C —» C |+ <—A—'| C [— —b| (¢}

- NEED SOMETHING NOT LISTED? Lo Lda Lo L

é 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 \

1.50, 0.625 Standard | 0.438-20 [ 0.750 [ 0.500-20 | 0.750 | 0.438-20 | 0.750 [0.625-18| 0.750 | No Threads | 0.375 [0.250
2.00, 2.50[ 1.000 Oversize | 0.750-16 [ 1.125 [ 0.875-14 | 1.125 | 0.750-16 | 1.125 [1.000-14| 1.125 | No Threads [ 0.500 [0.500
3.25, 1.000 Standard [ 0.750-16| 1.125 | 0.875-14 | 1.125 [ 0.750-16 | 1.125 |1.000-14| 1.125 | No Threads | 0.500 |0.250
4.00, 5.00| 1.375 Oversize | 1.000-14 | 1.625 | 1.250-12 [ 1.625 | 1.000-14 | 1.625 |[1.375-12[ 1.625 | No Threads [ 0.625 |0.375
6.00 & | 1.375 Standard | 1.000-14 | 1.625 | 1.250-12 | 1.625 | 1.000-14 | 1.625 |1.375-12| 1.625 | No Threads | 0.625 [0.375
8.00 1.750 Oversize | 1.250-12 [ 2.000 | 1.500-12 | 2.000 | 1.250-12 [ 2.000 [1.750-12| 2.000 [ No Threads | 0.750 |0.500
1.750 Standard | 1.250-12 [ 2.000 | 1.500-12 | 2.000 | 1.250-12 | 2.000 [1.750-12| 2.000 | No Threads [ 0.750 [ 0.500

10.00 -
2.000 Oversize | 1.500-12 | 2.250 | 1.750-12 | 2.250 | 1.500-12 | 2.250 |2.000-12| 2.250 | No Threads | 0.875 | 0.375
12.00 2.000 Standard [ 1.500-12 | 2.250 | 1.750-12 [ 2.250 [ 1.500-12 | 2.250 [2.000-12] 2.250 | No Threads | 0.875 [0.375
: 2.500 Oversize | 1.875-12 | 3.000 | 2.250-12 | 3.000 | 1.875-12 | 3.000 [2.500-12| 3.000 | No Threads | 1.000 | 0.500
DOUBLE ROD END DIMENSIONS: ‘vxop' (Nno MOUNT)
(2) EE NPT P + STROKE »‘K’«
: B BUSHING DIA.
@ @ T
o | LN MXOD -
L (NO MOUNT)
‘4—6—»
\
'724’ 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 ID | MM P R RM \" Y M
0.625 Standard | 0.750 | 1.125 | 0.375 0.438-20 0.625 0.250|1.875] 6.125
1.50 andar 2.000|0.375]0.375|1.500| 0.250 4125 2.375(1.430 | 2.00 5Q.
7.000 Oversize | 1.125 [ 1.500 | 0.500 0.750-16 7.000 0.500 |2.250] 6.875
5 00 |2:625 Standard [0750 [1125 0375 [ ¥ =T mO A T T o a3s20 [ Toeas [T T 76 HEX[ 0250 [1.675] 6,125
Y 1777000 Oversize | 1.125 | 1.500 | 0.500 | ©° : : : 2075016 | 2 1,000 250 5Q. [0.500 [2.250] 6.875
0.625 Standard | 0.750 [ 1.125 | 0.375 0.438-20 0625 775 HEX| 0.250 |1.875] 6.250
250 57000 Oversize [1.125 [1.500 [0.500] > 000 | 0375 [ 0:375 1:500 | 0.313 [F5=e5=27 4.250 1575501 2:500 2188 =500 16500 12.250] 7.000
7.000 Standard | 1.125 | 1500 | 0.500 0.750-16 7.000 2.75 DIA.| 0.250 [2.375] 7.500
} . ! . ‘ 37 4.7 750(2.7
3-25 575 Oversize 1625 [2.000 [0.625] > 20 |0-200|0:625 | 1.750 | 0.375 =raeemm 4750 552750 2.760 oo e n 16375 15,625 8,000
7.000 Standard | 1.125 | 1.500 | 0.500 0.750-16 7.000 2.75 DIA.| 0.250 |2.375| 7.500
) 4, . 625 1.750|0.37 47 2.7503.32
400 19575 Oversize [1:625 [2.000 [0625 | 1200 | 0-500 | 0:625 | 1.7501 0.375 i=5amrnt 4750 15275127501 3320 15575 15,625 6.000
5 00 |00 Standard [ 1125 [1.500 [ 0500] ¥ = "o T o 075006 | 000 T 1975 DIA[0.250 [2.375] 7.750
Y 77375 Oversize | 1.6252.0000.625 | : : : 2 00040 1375 1350 DIA.[0.375 [2.625 8.250
1.375 Standard | 1.625 | 2.000 | 0.625 1.000-14 1375 0.375(2.750] 8.750
6.00 i 6.500 [ 0.750| 0.625 | 2.000 | 0.438 5.500 3.250(4.875 |3.50 DIA.
7.750 Oversize | 2.000 | 2.375 | 0.750 7.250-12 1.750 0.500 |3.000] 9.250
1.375 Standard | 1.625 | 2.000 | 0.625 1.000-14 1375 0.375[2.750] 8.875
8.00 andar 8.500|0.750|0.625 | 2.000 | 0.563 5.625 3.375(6.438(3.50 DIA.
7.750 Oversize | 2.000 | 2.375 | 0.750 1.250-12 1.750 0.500 |3.000] 9.375
10.00| 1750 Standard [ 2.000 [ 2375 [0750 ], o ' To.eas | T o 12502 | o 1750, oo T 3:50 DIAJ0.500 [3.060]10.375
2.000 Oversize | 2.250 | 2.625 | 0.875 0.750 7500-12 2.000 5.00 DIA.|0.375 [3.188]10.625
2.000 Standard | 2.250 | 2.625 | 0.875 7.500-12 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.
12.00 =50 Oversize [3.0003.125 [ 1,000 1.875-12 2.500 0.500 |3.438]11.625
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SERIES ‘TA” DIMENSIONS: DOUBLE ROD END BASE MOUNTS

SB DIA. (4)

@

R

} TS

—|-MS2D-

] Wt 50 U
Us | XS ——————— SSD + STROKE
DOUBLE ROD END ‘MS2D’ SIDE LUG MOUNT DIMENSIONS
ROD ADD STROKE
BORE DIAMETER SB SH ST SU SW TS us XS SSD
0.625 Standard 1.375
1.50 1000 Oversize 0.438 1.000 0.500 1.125 0.375 2.750 3.500 T750 3.375
0.625 Standard 1.375
2.00 1000 Oversize 0.438 1.250 0.500 1.125 0.375 3.250 4.000 1750 3.375
0.625 Standard 1.375
2.50 1000 Oversize 0.438 1.500 0.500 1.125 0.375 3.750 4.500 1550 3.500
1.000 Standard 1.875
3.25 T375 Oversize 0.563 1.875 0.750 1.250 0.500 4.750 5.750 VRVE 3.750
1.000 Standard 1.875
4.00 T375 Overcize 0.563 2.250 0.750 1.250 0.500 5.500 6.500 P RVE 3.750
1.000 Standard 2.063
5.00 T375 Overcize 0.813 2.750 1.000 1.063 0.688 6.875 8.250 3313 3.625
1.375 Standard 2.313
6.00 1750 Overcize 0.813 3.250 1.000 1.313 0.688 7.875 9.250 3563 4.125
1.375 Standard 2.313
8.00 T750 Oversize 0.813 4.250 1.000 1.563 0.688 9.875 11.250 3563 4.250
For dimensions not shown, see page 17.
oW\ ﬁlﬂ I N 1]
T1\ere w—]
E/2
(4) NT TAR,
TK DEEP ‘ XT SN + STROKE
DOUBLE ROD END ‘MS4D’ BOTTOM TAPPED MOUNT DIMENSIONS
ROD ADD STROKE
BORE DIAMETER E/2 NT TK TN XT SN
0.625 Standard 1.938
1.50 7000 Oversize 1.000 0.250-20 0.375 0.625 5313 2.250
0.625 Standard 1.938
2.00 7000 Overcize 1.250 0.313-18 0.500 0.875 5313 2.250
0.625 Standard 1.938
2.50 7000 Oversize 1.500 0.375-16 0.625 1.250 7313 2.375
1.000 Standard 2.438
3.25 T375 Oversize 1.875 0.500-13 0.750 1.500 > 688 2.625
1.000 Standard 2.438
4.00 T375 Oversize 2.250 0.500-13 0.750 2.063 > 688 2.625
1.000 Standard 2.438
5.00 1375 Overcize 2.750 0.625-11 1.000 2.688 > 688 2.875
1.375 Standard 2.813
6.00 T750 Oversize 3.250 0.750-10 1.125 3.250 3063 3.125
1.375 Standard 2.813
8.00 T750 Oversize 4.250 0.750-10 1.125 4.500 3063 3.250
1.750 Standard 3.125
10.00 3000 Oversize 5.313 1.000-8 1.500 5.500 3950 4.125
2.000 Standard 3.250
12.00 3500 Oversize 6.375 1.000-8 1.500 7.250 3500 4.625

For dimensions not shown, see page 17.
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SERIES ‘TA’ DIMENSIONS: DOUBLE ROD END TIE ROD & FLANGE MOUNTS

-]
DD DD |>
07 I
=)
s
MX1D ) 0 8
o
=
o
)
oo~ TP — 3
DD o
— ==
3>
g 1
0 7%
MX3D O
=0
w
RN I
TIE ROD EXTENDED ‘MX1D’ & ‘MX3D’” MOUNT DIMENSIONS TIE ROD EXTENDED ‘MX1D’ & ‘MX3D” MOUNT DIMENSIONS ;'
ROD ROD '
BORE DIAMETER AA BB DD FH R BORE DIAMETER AA BB DD FH R g 4}
S
150 002 Standard 1, )01 600 | 025028 [0.375| 1438 | | 5.00 k000 Standard g g0t g15 | 0.500-20 | 0.625 | 4100 | S 95
1.000 Oversize 1.375 Oversize oo
200 Q02> Standard | 0ty o5 031304 [0.375] 1.844 | | 6.00 372 Sandard T o001 813 | 0.500-20 | 0.750 | 4.880 3
1.000 Oversize 1.750 Oversize S
0.625 Standard 1.375 Standard e B
2.50 1000 Overcize 3.100 | 1.125 | 0.313-24 ]10.375] 2.188 8.00 1750 Overcize 9.100 2.313] 0.625-18 | *0.625 | 6.440
1.000 Standard 1.750 Oversize o *0.625 =
3.25 T375 Overcize 3.900 | 1.375 | 0.375-24 10.625| 2.760 10.00 5000 Oversize 11.200 2.688] 0.750-16 %0750 7.920 >
1.000 Standard 2.000 Standard o i :
4.00 T375 Oversize 4.700 | 1.375 | 0.375-24 {0.625( 3.320 12.00 5500 Oversize 13.300 2.688] 0.750-16 | *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. a o
MATERIAL: STEEL ?
[FB HOLES (4) / (BLACK OXIDE PLATED) 2
1 e MF1D O
: : J 29
A A (=
T i ] T* CR=1
Y é ‘ # -5
e w FFH & a
UF
+ 1.50” - 6.00” BORES
FB HOLES (4)
- ?
B
E ME3D O %%
e
S =.
)
72}
we
. 8.00” - 12.00” BORES ONLY
‘MF1D’ FLANGE & ‘ME3D’ CAP MOUNT DIMENSIONS ‘MF1D’ FLANGE & ‘ME3D’ CAP MOUNT DIMENSIONS -
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..
0.625 Standard 0.625 1.000 Standard 0.750] =@
— — — — 72}
1.50 7000 Overcize 2.00010.313]0.375[1.438 2.75013.375 1000 5.00 1375 Ovorsize 5.500(0.563(0.625]4.100 6.62517.625 7000
0.625 Standard 0.625 1.375 Standard 0.875
2.00 7000 Overcize 2.50010.375]0.375/1.844| — | — |3.375(4.125 T000 6.00 1750 Oversize 6.500(0.563]0.750(4.875| — — |7.625]8.625 1735
0.625 Standard 0.625 1.375 Standard 1.625 T~
2.50 7000 Ovorcize 3.00010.375]0.375/2.188| — | — |3.875(4.625 7000 8.00 7750 Overcize 8.50010.688[ N/A | N/A |3.500[ 7.570 [ N/A | N/A 1875 a
1.000 Standard 0.750 1.750 Standard 3.500] 1.875 ;? =
3.25 1375 Oversize 3.75010.43810.625|2.760| — [ — |4.688|5.500 7000 10.00 2000 Overcize 10.62510.813[ N/A | N/A =000 9.400 | N/A | N/A 7000 Q‘é é
1.000 Standard 0.750 2.000 Standard 2.000 b'\‘JI -
4.00 1375 Oversine 4.500(0.438(0.625[3.320| — | — [5.438]6.250 7000 12.00 2500 Ovorcize 12.75010.813[ N/A | N/A 5 [11.100] N/A | N/A 2250 OE
For dimensions not shown, see page 17. )
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SERIES ‘TA” DIMENSIONS: DOUBLE ROD END PIVOT MOUNTS

HARD CHROME PLATED O.D.

WEAR SURFACE ON STEEL TRUNNIONS
Jﬁ - 001
s@eo] o MT1D

XG —

ut Note: MT1D Trunnions are bolt on, non-removable design.

fan)
N2

TA - How to Order

TA - Base
Dimensions
t
=
T
i

DOUBLE ROD END ‘MT1D’ HEAD TRUNNION MOUNT DIMENSIONS
ROD

- BORE DIAMETER E TD TL uT XG

0.625 Standard 1.750
=]
& . 1.50 /A" 2.000 1.000 1.000 4.000 /A
QD -
- = 0.625 Standard 1.750
?_:Dg 2.00 1000 Oversize 2.500 1.000 1.000 4.500 RVE
w3 0.625 Standard 1.750
<.t 2.50 1000 Oversize 3.000 1.000 1.000 5.000 VRVE
= 1.000 Standard 2.250

3.25 1375 Overcize 3.750 1.000 1.000 5.750 5500

1.000 Standard 2.250
= 4.00 1375 Oversize 4.500 1.000 1.000 6.500 3500
S 1.000 Standard 2.250
z . .
5 5.00 T375 Oversize 5.500 1.000 1.000 7.500 2500
= 1.375 Standard 2.625
g 6.00 T 750 Oversize 6.500 1.375 1.375 9.250 3875
Qo 1.375 Standard 2.625
<, 8.00 T750 Oversize 8.500 1.375 1.375 11.250 3875
= *No oversize rod available on 1.50” bore MT1D.

For dimensions not shown, see page 17.

MATERIAL: STEEL

}<* BD —-{/ (BLACK OXIDE PLATED)

] TD DIA. 1 |
» L +.000 [ s SRR R [
5t N
O= gl AL A a— _ ai I
\

i) i) Hat e A s e

) ) [
» \ |
3. T ™ o TL— i
§ = UM (Customer to Specify)
s Example: TA - MT4 4 X 12
o& Xl =6
<

Note: MT4D Trunnions and Intermediate Section are one-piece 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 >

Lo o
= Q 2.00 1.500 3.000 1.000 1.000 3.000 5.000 @)
) L
= ©b
E 2.50 1.500 3.500 1.000 1.000 3.500 5.500 %
@ ‘MT1D’, ‘MT4D’

STANDARD CUSHION LOCATIONS 3.25 2.000 4.250 1.000 1.000 4.500 6.500 9

T HEAD CAP o
@ CUSHION | CUSHION 4.00 2.000 5.000 1.000 1.000 5.250 7.250 o
)
<
Qe MT1D 3 6 5.00 2.000 | 6.000 | 1.000 | 1.000 | 6.250 | 8.250 %
Ts N |—
28 MT4D 2 6 600 | 2.000 | 7.000 | 1375 | 1375 | 7.625 | 10.375 LS
<= o .
[} Note: Ports or cushions cannot be on same
ks cide as MT1D Trunmions. 8.00 2.500 9.500 1.375 1.375 9.750 | 12.500 &)
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Refer to TA Series for dimensions
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TD - Base Dimensions & Mounts refer to TA section

Options
Page 168

Switches Accessories
Page 206

Page 220

Technical Data
Page 256

SERIES ‘TD’ TOUGH-DUTY

Floating Rod Bushing

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

\ 4

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 169 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 168-182 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.
FEFOITETIER S EReANeS oo, * 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

* MPR - Magnetic Piston (for position sensing switches). steel tubing, black epoxy paint finish O.D

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

U] )50 psi AIR (17 BAR)

PRESSURE
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HOW TO ORDER: SERIES ‘TD’ (TOUGH-DUTY)

TD -

MF1

f A

250 x 10

b4

MPR

A A

* Eliminates mistakes when ordering

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

3) Cushions can be ordered on
same side as ports. Refer to
page 177 for dimensions.

NFPA MOUNTS

(Refer to pages 10-15 for mounting dimensions)

SERIES | BORE STROKE CUSHIONS OPTIONS |
[mo] 250 PSI AR | 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 = 4")
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 _ | ExTENDED PISTON ROD
ME3 | FRONT MOUNTING HOLES (8.00” Bore) 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) ADJUSTABLE LONG HEAD CUSHION EN__| ELECTROLESS NICKEL PLATED (Refer to page 172 for
MP1 | REAR PIVOT CLEVIS (1.50’- 8.00” Bore) LH POSITION 2 IS STANDARD KK2 | LARGE MALE ROD THREAD
MP2 | REAR PIVOT CLEVIS (1.50"- 6.00” Bore) 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) ELH HEAD CUSHION X KK4 | FULL DIAMETER MALE ROD THREAD
MS2 | SIDE LUG (1.50’- 8.00" Bore) POSITION 2 IS STANDARD 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, R10R RAC, RHT & MSS.(Refer to pages 220-226 for selection)
MXOL KO MOUNT (10200 Bore HLSTABLELONG 40 Crion O | OFTONAL PORT LOGATION (Exampl: Pors 3 8.3
" 8.00" POSITION 6 IS STANDARD xample: Ports
EXTENDED TIE RODS - HEAD & CAP (1.50"- 8.00 STYLE Le ) Worpy

Mxi1 Bore) SINGLE ROD (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) D - DOUBLE ROD END ADJUSTABLE EXTRA LONG SAE | SAE PORTS (SPECIFY SIZE, Example: SAE #10)
MX3 | EXTENDED TIE RODS (HEAD) (1.50"- 8.00" Bore) . CAP CUSHION X SSA | STAINLESS STEEL PISTON ROD, TIE RODS & NUTS, AND FASTENERS

POSITION 6 IS STANDARD SSF_| STAINLESS STEEL FASTENERS

SPECIFY FOR POSITIONS: 5, 7 & 8 SSR_| STAINLESS STEEL PISTON ROD
About our Part Number System - - SST_| STAINLESS STEEL TIE RODS & NUTS
Notes: 1) Ordering example for
adjustable cushions in non- % | st | STOP TUBE (SPECIFY STOP TUBE LENGTH AND EFFECTIVE
* Simple, easy to understand standard locations: H3C7 STROKE) (Example: TD MS4 2 X 24” EFFECTIVE STROKE-ST=4)
2) Refer to page 170 for TMS | STEEL CYLINDER TUBE, BLACK EPOXY PAINT FINISH
* No excessive codes! assistance in cushion length VS | FLUOROCARBON SEALS
selection. XX__| SPECIAL VARIATION (SPECIFY)

*STEEL TUBES do not work with MPR magnetic pistons. Refer to
pages 227-229 for Balluff end of stroke sensors.

(ADD TO CATALOG BASIC OVERALL LENGTH DIMENSIONS)

OPTION LENGTH ADDER

5
BORE ELC ELH sgxa(i;g? L=y

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.

1.50” - 6.00”
Bores

1.50” - 8.00”
Bores

Bores

1.50” - 8.00”
Bores

1.50” - 8.00”
Bores

1.50” - 8.00"
Bores

1.50” - 8.00”
Bores

1.50” - 8.00”
Bores

Bores
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NOTES
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