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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.
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CUSTOMER CYLINDER CYLINDER
EQUIPMENT ROD BUSHING PISTON

* Reduces cylinder drag and erractic operation
* Reduces cylinder wear

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

HEAVY-DUTY DESIGN FOR RELIABLENCONSISTENT 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 machinedfrom 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 vyield,
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 Alubricating
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

0] 21NN Carboxilated Nitrile: -20°F to 200°F (-25°C to 90°C)
TEMPERATURE

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

® 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 MAGNET — (Option MPR) for TRD magnetically
operated reed and solid state switches (refer to pages
T105-111).

Fluorocarbon: 0°F to 400°F (-20°C to 200°C)

Perforimance optioms:

* WB — PTEE piston wear band, recommended for pivot
mounted, long strokes or cylinders that may see side loads.

* 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.

* NR — Non-Rotating option incorporates (2) internal guide rods
preventing rod rotation (NFPA dimensions).
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HOW TO ORDER: Series ‘TA’

MF1 - 2% x 10

A

HC - MPR

A

[ SERIES | BORE STROKE CUSHIONS OPTIONS
[7a] 250 PSI AIR | 11/2] 2 0" to 120" HEAD CUSHION ‘ ADDS LENGTH TO GYLINDER - SEE “OPTION LENGTHADDER” CHART BELOW.
21/2]31/4 Made to H POSITION 2 IS STANDARD A =_| EXTENDED PISTON ROD THREAD (Example: A = 2")
NFPA MOUNTS B Order SPECIFY FOR POSITIONS: 1, 3 & 4 AS | ADJUSTABLE STROKE - RETRACT (SPECIFY LENGTH, Example: AS = 4)
MF1] FRONT FLANGE (1 1/2"-6" Bore) 6 [ 8 LONG HEAD CUSHION A/O AR/ OIL PISTON
MF2 | REAR FLANGE (1 1/2"-6" Bore) 0| 12 LH |  POSITION 2 IS STANDARD x| B~ | '1/4” URETHANE BUMPER BOTH ENDS
ME3 | FRONT MOUNTING HOLES (8”-12” Bore) SPECIFY FOR POSITIONS: 1,3 & 4 ¥ | BC [ 1/4” URETHANE BUMPER CAP ONLY
ME4 | REAR MOUNTING HOLES (8’-12” Bore) EXTRA LONG HEAD CUSHION ¥ | [BH | 1/4” URETHANE BUMPER HEAD ONLY
MP1 | REAR PIVOT CLEVIS (1 1/2-12” Bore) ELH|  POSITION 2 IS STANDARD BP | BUMPER PISTON SEALS (1 1/2” - 8’ Bore)
MP2 | REAR PIVOT CLEVIS (1 1/2"-6” Bore) SPECIFY FOR POSITIONS: 1, 3 & 4 BSP_| BSP PORTS (SPECIFY SIZE, Example: BSP = 1/4")
MP4 | REAR PIVOT EYE (1 1/2°-6 Bore) CAP CUSHION C — | EXTENDED PISTON ROD (Example: C = 3")
MS1 | FRONT & REAR END ANGLE (1 1/2-8" Bore) C |  POSITION 6 IS STANDARD EN_| ELECTROLESS NICKEL PLATED (Refer to page 84 for
MS2 | SIDE LUG (1 1/2"-8" Bore) SPECIFY FOR POSITIONS: 5, 7 & 8 KK2 | LARGE MALE ROD THREAD
MS4 | BOTTOM TAPPED HOLES (1 1/2"-12" Bore) LONG CAP CUSHION KK3_| FEMALE ROD THREAD
MT1| FRONT TRUNNION (1 1/2"-8” Bore) LC|  POSITION 6 1S STANDARD KK3S_| STUDDED.PISTON ROD (KK3 with Stud, Loctite in place)
MT2 | REAR TRUNNION (1 1/2°-8” Bore) SPECIFY FOR POSITIONS: 5,7 & 8 KK4 | FULL DIAMETER MALE ROD THREAD
MT4 | INTERMEDIATE TRUNNION (1 1/2"-8" Bore) STYLE EXTRA LONG.CAP CUSHION KK5 | BLANK ROD END (NO THREADS, ‘A" = 0%)
MXO| NO MOUNT (1 1/2”-12” Bore) SINGLE ROD (LEAVE BLANK) ELC POSITION 6 IS STANDARD LF LOW FRICTION SEALS (Refer to page 84 for
MX1 | EXTENDED TIE RODS - HEAD & CAP (1 1/2™-12” Bore) D = DOUBLE ROD END SPECIFY FOR POSITIONS:5, 7 & 8 MA | MICRO-ADJUST (6" MAX. STROKE) Available on Double Rod End Models
MX2 | EXTENDED TIE RODS (CAP) (1 1/2’-12” Bore) MAB_| MICRO-ADJUST WITH SOUND DAMPENING BUMPER (6" MAX. STROKE)
MX3 | EXTENDED TIE RODS (HEAD) (1 1/2’-12” Bore) MPR | MAGNETIC PISTON FOR REED OR SOLID STATE SWITCHES -
TRD MODELS: R10, RAC, AND MSS_(Refer to pages 105-111 for
MPH_| MAGNETIC PISTON FOR HALL SWITCHES
MS_| METALLIC ROD SCRAPER (BRASS CONSTRUCTION)
NR NON-ROTATING (Refer to page 86 for specifications)
STANDARD PORT AND CUSHION OP | OPTIONAL PORT LOCATION (Example: Ports @ 3 & 7)
AD]USTMENT POS’T’ONS OS | OVERSIZE ROD DIAMETER (SPECIFY SIZE, Example: 0S = 1 3/8")
SAE_| SAE PORTS (SPECIFY SIZE, Example: SAE #10)
. _ e ¥ | _SE_ | SPRING EXTEND (1 1/2, 2, 2 1/2 bore)
Ports - Positions 1 and 5 ¥ | _SR_| SPRING RETURN (1 1/2, 2, 2 1/2 bore)
* Cushion Adjustment - Positions 2 and 6 SSA_| STAINLESS STEEL PISTON ROD, TIE RODS & NUTS, AND FASTENERS
SSF_| STAINLESS STEEL FASTENERS
* Specify Non-Standard Positions When SSR_| STAINLESS STEEL PISTON ROD
Orderin g SST | STAINLESS STEEL TIE RODS & NUTS
% | st | STOP TUBE (SPECIFY STOP TUBE LENGTH AND EFFECTIVE
STROKE) (Example: TA MS4 2 X 24” EFFECTIVE STROKE-ST=3)
sTeEL 1UBE] STEEL CYLINDER TUBE, BLACK EPOXY PAINT FINISH
TH__| 400 PSI HYDRAULIC NON-SHOCK (Refer to page 90 for
VS| FLUOROCARBON SEALS
WB_| PISTON WEAR BAND
XX _| SPECIAL VARIATION (SPECIFY)
About our Part Number System
OPTION LENGTH ADDER
« Simple, easy to understand (ADD TO CATALOG BASIC OVERALL LENGTH DIMENSIONS)
OPTION
* No excessive codes! BORE ST* (STOP TUBE)
B [ BC | BH |ELC|ELH| SE | SR Exa(mple: ST=2
* Eliminates mistakes when ordering 122 a4l 1| 1] Referto 2
2 [1ewa]ua] o 1 page 88 2
Example: A 27" Bore by 10” Stroke NFPA 212 12 | 14 | 14 ] 1 1 le:"th 2
cylinder, Front Flange Mount, 31/4 | 12 | 1/4 | 1/4 |11/4]11/4 addirs 2
d & Cap Cushions. Maghetic a [ va] varva]11a N 2
Hea P , Magl 5 |12 | 4| va [rTuaftual e z
Piston for Switches. 6 | 2 | 14 s [112]112]  bore 2
8 [ 12| 1a] va112]112]  sizes 2
Part Number: TA-MF1-2"5 x 10-HC-MPR 10 | 12| 14| 12| 2 2 and 2
12 [12]afa] 2 2 strokes 2

NFPA MOUNTS

*Note: The desired Stop Tube length adds directly to the overall
cylinder length.
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‘TA’ N
“  SERIES ‘TA” DIMENSIONS: BASIC CYLINDER (NO MOUNT) |+
E About Rod End Styles :
= ~
9 PISTON ROD END STYLES =
© Style 1 Male Rod End is STANDARD o)
2]
30 | Other NFPA Styles can be specified STYLE1 &2  STYLE3 STYLE 4 STYLE 5 S
(See Chard. KK1 & KK2 KK3 KK4 KK5 <
Need a rod end not |i5ted? KK1 MM ROD DIA. KK3 (STYLE 3) MM ROD DIA. MM ROD DIA. %
) STYLE A~ A~ A~ A~

NO PROBLEM! Each Piston Rod is ( K2 K ROD KK KKs M
made to order and does not delay K(STYLE 2) DA T (STYLE 4) — (STYLE 5) -
shipment. Coarse (UNC) threads, | 3 ¥ ____ 1.l @)
Metric threads or just plain rod ends . : 1] - =
are common. Thread lengths are also | = leeeeeeeeeod e S | - .E',i,

made to order (Specify: “A”=Length). || ||
—A —»I (¢} —>» C [+— —A —-I C |[+— —~| C m
NEED SOMETHING NOT LISTED? L LL L L E
Just send us a sketch. v |-— M —{v - v]— Z
In most cases, quotes are turned ] ®)
around in one day! m

STANDARD OPTIONAL
MM ROD Style 1 - Male Style 2 - Male Style 3 - Female Style 4 - Male  |Style 5 - Blank
N BORE DIAMETER KK1 A KK2 A KK3 A KK4 A KK5 C| V
E 11/ 2 21/ 5/rs Standard 7/15-20 3/4 T/2-20 3/4 7/16'20 3/4 5/5-1 8 3/4 No Threads 3/8 1/4
> veren 1 Oversize =16 1% fe-14 1'% =16 1% 1-14 1% No Threads ho| ok
31, 4, 5 1 Standard 3-16 1% fo-14 1% =16 1% 1-14 1% No Threads | s
w5 1% Oversize 1-14 1% 1%-12 1% 1-14 1%s 1%s-12 1% No Threads s s
6&8 1% Standard 1-14 1% 1-12 1% 1414 1% 16-12 1% No Threads b | e
1°s Oversize 112 2 1-12 2 1%-12 2 1/4-12 2 No Threads VA
10 1% Standard 1412 2 1-12 2 1-12 2 1%4-12 2 No Threads ho| 'k
2 Oversize 1512 2's 1%4-12 2, 1%-12 2 2-12 2s No Threads s |
12 2 Standard 1512 2 1%-12 2's 1/-12 2 2-12 2's No Threads s s
2'/, Oversize 1712 3 212 3 17/-12 3 2'h-12 3 No Threads 1 h
E @) EENFT P + STROKE
- S Y + —
B BUSHING DIA. it .
28 @ KK THDS. L b @
@ A 4
W | 6{@)0 1 - O
. (NO MOUNT)
4 A ﬁ
» & & ]
< c f— G —>| f—J—
(== >V - K
i—é- c ZQ_ S Fl—— 1B+ STROKE— |
'f‘l) 7B + 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 | ZB
5/1\ Standard 3/4 1 1/a 3/3 7/16'20 - 3/5 1/4 1 7/& 47/&
1 3 3 1 1 5 3
Tk Tovesze [n i %] 2| || """ Frme ] P 2R | 2R o e
°/» Standard o | 1k | %k 20| . % TIHAEX | % | 1% |47
= 1 3 3 1 5 5 E)
.9 2 1 Oversize 1%3 17/2 W/2 2 /2 /B /n L /2 L /1(, 3/4—1 6 E /ﬂ 1 2 /8 84 21/2 SQ 1/2 21/4 55/16
: 5 3 1 3 7/ 5 3 1 7 1
e e T [ e P e
n- 8 2 2 4= . 2 4 16
: 1 Standard T [ 14| A i -16 1 22LDIA. | | 26| 6
oM 1 3 1/ 5 3 1 3 1 3
g T% Oversize | Th | 2 | % | ° S I G R R s 7] 2 || 879 3%SQ. | % | 2% | 6
TStandard | 1% | 1% | % | .. | . | . T 1. 16| ., |1 , 2ADA | % | 2% | 6
1 Thovesize T 15 T2 T 12 | || " s 7] 2 |22 30w T n 2% ok
1 Standard 16 | 1'% h | q 5 5 | B -16 . 1 24 DIA. s 2% | 6%
] Tiovesge [Th 12 1% 12| | 2| """ ™ I Y ] 2 | YO oA TR T ok
1 3/5 Standard 1 S/rs 2 5/8 1 3 5 T 7 1-14 1 3/8 1 f 3/a 23/4 71/16
6 T Oversize 2 h 7 6') a /s 2 1% e 1712 5 T 3 |4.88| 3'.DIA. 7, 3 7
E 1 3/5 Standard 1 5/8 2 5/3 1 3 5 1 9 1-14 1 1 3/3 3 7 3/3 23/4 75/16
_g . 13/4 Oversize 2 23/8 3/4 e /2 /4 /n 2 L /2 /1(, 11/4-1 2 E /ﬂ 13/4 g /8 Sk /2 2L 1/2 3 79/16
= 1’/ Standard 2 2 | h . s ; " 1412 1 5 3LDIA. | h | 36 | 8%
i'—c 1 0 2 Oversize 2% 25/14 7/rs 10 /8 1 3/4 2 /4 2 /”’ 1 1/z-‘] 2 6 /8 2 4 /”) 792 5 DIA. 3/& 33/m 91/1(,
2 Standard 2 | 2% | s R ; " 1512 2 B o | 3he | e
12 37 Oversize 3 3 7 123 1 o | 2 | 2 e T2 6’/ T 4%619.40| 5 DIA. R E/ACED
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2 SERIES ‘TA” DIMENSIONS: PIVOT MOUNTS
% SR ——pesmoe——ld T ERwa

o7 o7 . ® : HE) _49_ 7 _¢_
| MP1 ©) “H

MP1 | 4O

RE
|
|
®

L“ L —>e= M - laCBM
XC + STROKE e XC + STROKE —slowhe o]«
(EXTRUDED: 1'/.” - 8” BORES, WELDMENT: 10” & 12” BORES) (OPTIONAL)**
CD pia.
! i ® H e
i MP2 =nE
- ® e
o J L1
= P L M I
FL CW|+—>» CW|+—
le—— XD + STROKE CB
(IRON CASTING)
CD DpiA.
S ik o 1 o
- ]
| MP4
® [|[] ©
Lﬁ L M
e— FL
e—— XD + STROKE i CB
3 MP4 MOUNT
= (IRON CASTING: 15" - 4” BORES, WELDMENT: 5” - 6” BORES*)
=}
=
é ‘MP1’, ‘MP2" CLEVIS AND ‘MP4” EYE MOUNT DIMENSIONS ACCESSORIES (SEE PAGES 101-102 FOR DIMENSIONS)
e Lo EYE BRACKET | CLEVIS BRKT
BORE DIAMETER CB |.CD |.CW | FL L M XC | XD | ROD CLEVIS ROD EYE CLEVIS PIN (FOR MP1) (FOR MP4)
5/ Standard 5% | 5% RC437 RE437 CP500
1 3 1 1 1 3 /| 5
Tk 1 Oversize N N N I N = RC750 RE750 CP750
% Standard | 1, : . AW | 5% | 5k RC437 RE437 CP500
2 Tovesze |0 | 7| " [W| * | * [5iTen | rcmo RE750 CP750 EB500 CB500
%5 Standard 5% 5% RC437 RE437 CP500
1 3 1 1 1 3 5
g 2 1 Oversize e V Pl VR b S T o RC750 RE750 CP750
= 3]/ TStandard | VST | | FEAZE RC750 RE750 CP750
- " [ 1% Oversize B ’ ’ [Tk 7 RCT1000 RET000 CP1000
< T Standard 1, : } ., [k | 7% RC750 RE750 CP750
o 4 Thoversze | DA | | P | VR VAR T RCT000 RE1000 CP1000 EB750 CB750
1 Standard 7% | 7h RC750 RE750 CP750
* 1 3 5 7, 1 7,
> Fhoversize | W P | PR A R T RCT000 RE1000 CP1000
1% Standard 8% | 8% RC1000 RET000 CP1000
* 1 3 1 1
6 Thoversize | A2 | ! R RC1250 RE1250 CP1375 EB1000 CB1000
g | _hstandard _JT5 T 1Al s | 1 2] na |_RC1000 RET000 CP1000
17 Qversize ’ ! ’ 8% RC1250 RET250 CP1375
1% Standard 5 ; 5 10% RC1250 RET1250 CP1375 EB1375 CB1375
g 10 2 Oversize 2 | VT NALZE | TR e NA REsan RET500 CP1750
< 2 Standard 7| ] ; o | 11% RCT500 RET500 CP1750 EB1750 CB1750
S | "2 27 oversze | 27| TH| VA NVAL 2H | TR e NA ReTeTs N/A CP2000
- Clevis pins are provided with pivot mounts. **Extruded MP1 mounts are standard (1'2”-8" bores). Cast Iron removable mounts
*MP4 5”-6" bores are 5-7 day delivery. are optional, and must be requested when ordering (1'2"-6" bores).
For dimensions not shown, see page 6. Specify “CAST MP1” when ordering.
ORDER
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SERIES ‘TA” DIMENSIONS: PIVOT MOUNTS

HARD CHROME PLATED O.D.

FHe@e-1] 1 | €] MTT oo 1| MT2 &

—_

=]
&
2,
a
o)
=
=
(=5
(0]
-
w

TLsl——E (5Q)— ke TL J
—XG XJ + STROKE —————»,
uT
MT1 / MT2 Note: MT1 and MT2 Trunnions are bolt on, non-removable design.
‘MT1’ HEAD TRUNNION AND ‘MT2’” CAP TRUNNION MOUNT DIMENSIONS ACCESSORIES (SEE PAGES 101-102 FOR DIMENSIONS)
ROD JADD STROKE
BORE DIAMETER E TD TL uT XG XJ ROD CLEVIS ROD EYE CLEVIS PIN
17 °s Standard ) 1 1 4 s 4% RC437 RE437 CP500
’ 1 Oversize N/A* 47, RC750 RE750 CP750
5 *: Standard 2 ] ] 2 Tk 47 RC437 RE437 CP500
1 Oversize ’ ’ 27 473 RC750 RE750 CP750
2 %/ Standard 3 1 1 5 1 4, RC437 RE437 CP500
: T Oversize 27 4%, RC750 RE750 CP750
3 1 Standard 3 ] 1 5, 2 5 RC750 RE750 CP750
) 1% Oversize ! ! 27 57 RC1000 RET000 CP1000 =
4 1 Standard 4y 1 1 6 2'/; 5 RC750 RE750 CP750 ™)
1% Oversize ’ ’ 2 51/, RC1000 RET000 CP1000
5 1 Standard 5 1 1 7 2/ 5" RC750 RE750 CP750
1% Oversize ’ ’ 2 5% RCT000 RET000 CP1000
1% Standard 1 ) ; 1 2% 5% RCT000 RET000 CP1000
6 17 Oversize o'k Th Th Ik 2% 6'% RCT1250 RE1250 CP1375
1%s Standard ; 5 N ; 2 6 RC1000 RET1000 CP1000
8 17 Oversize 8k 5 [ i 27 6/ RC1250 RET250 CP1375
*No oversize rod available on 1'2” bore MT1.
For dimensions not shown, see page 6.
S
<
/f_;_\\ . TD DIA. 47 47
‘ & @ o ﬁﬁrF i W+ 5
EB @ﬁ?‘%“@ 3
k‘/ ==}
@+ = 2
y "4 o
le TL } ™ } TL -+ ‘ XI g
M (Customer to Specify) ;Ilj
MT4 g
oL
Note: MT4 Trunnions and Intermediate Section are one-piece steel construction.
‘MT4’ INTERMEDIATE TRUNNION MOUNT DIMENSIONS
BORE | BD EB TD TL ™ UM XI
LA N VN A T2k | 4| s
= ¥
2 1% 3 1 1 3 5 @) -
| (=)
o o8
2h | vk | 3 |1 T 3| s | R =2
=
3 2 4y 1 1 4 6'% 9
4 2 5 1 I A B
5 2 6 1 1 6 8" CED
|_
6 2 7 s 1% 7 | 10% | W
-
@) =
8 | 2% | 9k | Tk | Tk | 9% | 120 £
o
o
3
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3 SERIES ‘TA” DIMENSIONS: TIE ROD & FLANGE MOUNTS

f@ - MXT1 .

k— R — M BB%‘ — R —-{
DD
MX2 {OF MX3
e P P
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
o) , °s Standard . R 1 Standard B " s
= 1% T Oversize 2.02 1 /-28 s 1.43 5 T Oversize 5.8 156 '5-20 /o 4.10
5 3
2 pStandard ) gy L yoa | % | 184 6 UhStandard | ¢ 1 quy | 2o | w | 488
1 Oversize 13/ Oversize
5 3
21 k Standard -, W | 24 | % | 2.19 8 DhStandard 1 4 4 wegs | spag | o | 6.44
1 Oversize 1°/ Oversize
1 Standard 1%/ Oversize *3f,
1 3 3/ 5 *%911 3/
3 T Oversize 3.9 1 Yo-24 /s 2.76 10 > Oversize 11.2 246 | Y-16 w7, 7.92
4 13} %?,2?;;: 47 | 1h | k24 | % | 332 12 25 gigf;z 133 | =2 | %16 | *4 | 9.40
8 2
*MX1 & MX3 have full square bushing retainer on 1'2" - 6” bores, round fetainers on 8” - 12" bores.
< **BB dimension from face of head.
E For dimensions not shown, see page 6.
[FB HOLES (4) FB HOLES (4)
IhTe T o = P =i i :
e e I = W
R
<@ |rol| | MFT —HH | MF2 I
L o el Ik:: J bl bl
L p—| —
.:'3 Li 4" | e il ZF+STR0KE4>’$ Li TF;J
=}
: 14" - 6” BORES 1%” - 6” BORES
&
=] /FB HOLES (4) . 4| o /FB HOLES (4)
SO T - i A% ] %ﬁ_f
N ME3 ME4 I
4 L | @ %
j¢—— TE —»|
g ﬁ e F ZF + smomz;»‘ fe—— E—»‘
"é 8” - 12”7 BORES 8” -12” BORES
o
o ‘MF1’, ‘MF2’ FLANGE & ‘ME3’, ‘ME4’ CAP MOUNT DIMENSIONS ‘MF1’, ‘MF2’ FLANGE & ‘ME3’, ‘ME4’ CAP MOUNT DIMENSIONS
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
’s Standard i 1.4 % | 5 1 Standard . 4.1 |64
1 3 5 3 I 3/ 3 1 5 9 5 | 5 5
Tk 1/ Oversize 2| e | 3 2| 3% 1 |5% > 1%/ Oversize S|k | e | 0 Ok | 7 1 |6%
s{Standard |, {5, |, |, [1.8 MR 1% Standard als e |5 |48 o | as | 76 | 7%
2 1 Oversize || % 41| Sinl e 1 |5% 2 1%/ Oversize 6% | % [ s | % 8| | 7% | 8% 1% | 7%
5 Standard 2.1 - s | 5% 1% Standard R 7.5 1| 6%
1/, 3 3 3 I 7 5 1 5 1 1/,
e 2 TOversize I N N 9 3 | 4% 157 8 T/ Oversize 8| s | "he [NJAIN/A| 3 - N/AIN/A AN
Y 1 Standard . 2.7 o | 6 1% Standard |k 3'419.4 /s | 8
1 3 5 7 5 | — |an 1/ 5/, 13
-§ ok 1% Oversize S| e | 6 e 5T 1 6% 10 2 Oversize = s s [N/AIN/A 5]0 N/AINA 2 | 8%
1 Standard . 133 | 6] 2 Standard 11. 218
R e e e 12 a2 AN s | VAN o
For dimensions not shown, see page 6.
ORDER
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SERIES ‘TA” DIMENSIONS: BASE MOUNTS

XA + STROKE

=]
o
2,
(o]
9}
=
=
(=
[«
=
7]

St -MST- A

"

AB DIA. HOLES (6)

o 917 __8 L
S/zﬁ ﬂ AO ﬁALﬁ FH F JHALH T

S SA + STROKE

‘MS1’ ANGLE MOUNT DIMENSIONS
ROD ADD STROKE
BORE DIAMETER AB AH AL AO AT FH S SA XA
5/ Standard . 5%
1% - "he 136 1 s s s 1 6
1 Oversize 6 =
5 5
) hhSingad The Tho 1 % % h " 6 i )
1 Oversize 6
°%s Standard . . 5%
1 7 5 3 1 3 1 1
2 1 Oversize hs h 1 o fs s 2" 6'% o
1 Standard . . [
1 9 15 1 1/ 1 5 3 3
3 /4 13/8 Oversize /16 1 /1(1 1 /4 /Z /8 /8 2 /4 7 /5 7“/8
1 Standard . , , . , 5 y , 67
4 1% Oversize hs 2 1 2 s /s 3" 7 7
1 Standard " s s . S s , , 7'
> 1%k Oversize s 2 1 o e /s 4 7k 7
1% Standard B . ) s S s . | 8 N
6 1% Oversize o 3 Th e ho i 5' 8'h a7 2
1% Standard B , N 9 , e . S 8% S
8 13/4 oVersize /H'; 4 /4 1 /\6 /1() /4 /ﬂ 7 /& 8 /4 815/16
*314" diameter round retainer on 8” bore. (MS1 BRACKET BOLTED DIRECTLY TO HEAD)
‘ | s
SB DIA. (4)
MS2 i
I I I R o
o)
o
K 5
[ 19 i ] 5
: : : : ==
‘ | TS | ‘ SW —sfe—te—sU | — 57 f—b— sw
s XS —— SS + STROKE
\ \
‘MS2’ SIDE LUG MOUNT DIMENSIONS
ROD ADD STROKE
BORE DIAMETER SB SH ST SU SW SZ TS uUS XS SS w
°fs Standard T B -
1 7, 1 1 3 5 3 1 7
Tk 1 Oversize e 1 G Th h h 2h 3% 1 27} 8
* Standard S ; , | B B ; s 7 =5
2 1 Oversize /15 1 /4 /z 1 /n /ﬂ /a 3 /4 4 13/4 2 /& g
°/s Standard . 1
1 7 1 1 1 3 5 3 1
2 /Z _I Over5|ze /16 1 /Z /Z 1 /(5 /ﬂ /ﬂ 3 /4 4 /Z 1_5/4 3
1 Standard 17/
1 9 7 3 1 1 3 3 3 1
3" T Oversize fre s A 1 ' a 4%, 5% T 3
1 Standard . . s . v 3 1 1 1 1
4 T Oversize e 2% /s 1 ' fa 5'% 6% T 3
1 Standard - ) . B . B , 26 ,
> 1% Oversize he 2h 1 1'hs he he 67 8'% R 3% oy
1% Standard s , B " - , , 2% f =
6 1°4 Oversize s 3% 1 s ho ho 7't 9% 2% 3h %
1% Standard 7 2% =:
8 11/’: - e 41/, 1 15 e e 9% 11% 29/: 3%
For dimensions not shown, see page 6.
ORDER
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SERIES ‘TA” DIMENSIONS: BASE MOUNTS

»
b
%)

=]

=
>

O

=
7
3]

[=-]

MS4

(4) NT TAP,
t— TN —| TK DEEP XT SN + STROKE ————

‘M54’ BOTTOM TAPPED MOUNT DIMENSIONS
ROD ADD STROKE
BORE | DIAMETER E/2 NT TK ™ XT SN
, * Standard , , ; 1'% ,
1 1 Oversize ! #-20 o L 2%hs 2k
% Standard ; . | B} 1% ,
2 1 Oversize U helld f & 2%he 2
= , * Standard , S s . 1% s
o 2, o I\ /16 s % T 2
- ; 1 Standard B ; ) ; 27hs s
i 1% Oversize Th 13 : 1 2" 2k
1 Standard , , R ; 27he s
4 1% Oversize 2k £-13 5 2he 2" 2h
1 Standard S s " 27 ,
> 1% Oversize 2k o1 ! 2"he 2" 2l
1% Standard . s ] . 2V |
6 1/ Oversize 3h 410 1k 3 3% 3
1% Standard ; B \ | 2%hs ]
N 8 1% Oversize e 410, - 2k 3% .
v o] o 0 5 3 T
2 Standard S | ; 3" s
12 2/, Oversize ol 1-8 i 7'h 3 G
For dimensions not shown, see page 6.
=
(-]
< | COMBINATION MOUNTS
4
e 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
2 constructed by adding.a dash (-) in between
g the desired-mounts in‘the part number.
oh
Example:
5” Bore ‘TA’ Series cylinder with 12” Stroke,
Head and Cap Cushions, Magnetic Piston
for Reed Switches and having an MS4 and
MF1 Mount:
E
< | Part Number:
= TA-MS4-MF1-5 X 12-HC-MPR
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SERIES ‘TA” DIMENSIONS: DOUBLE ROD END

Benefits
* Standard and Oversize Piston Rods available.
* 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).

* Can be used in adjustable
extend stroke applications
(by adding a stop collar on
one rod end, or option
“MA" - Refer to page 85).

STANDARD PORT AND CUSHION
ADJUSTMENT POSITIONS

* Ports - Positions 1 and 5

* Cushion Adjustment - Positions 2 and 6

* Specify Non-Standard Positions When
Ordering

SERIES ‘TA” DIMENSIONS: DOUBLE ROD END BASE MOUNTS

XAD + STROKE

A—|-MS1D—|—— | @[ O]

AB DIA. HOLES (6)
AT
| /

S/z# J ‘ «—ALFHF ‘HALH" T
s

SAD + STROKE

‘MS1D” ANGLE MOUNT DIMENSIONS

ROD ADD STROKE

BORE DIAMETER AB AH AL AO AT FH S SAD XAD
T o T I I N I T

2 S he 17he 1 " % " 154 6h —

e e [ [ e

e 2 T I N B I T T

*31/, diameter round retainer on 8” bore. (MS1T BRACKETS BOLTED DIRECTLY TO HEAD)

ORDER
ORNLINE

=<}
&
2,
(o]
o)
=
=
(=5
(0]
-
7]

W4, AL,
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‘TA’ N
SERIES ‘TA” DIMENSIONS: DOUBLE ROD END >
E About Rod End Styles :
= ~
9 PISTON ROD END STYLES =
© Style 1 Male Rod End is STANDARD o)
172}

38 | Other NFPA Styles can be specified STYLE1 &2  STYLE3 STYLE 4 STYLE 5 S
(See Chard. KK1 & KK2 KK3 KK4 KK5 <
Need a rod end not ||Sted? lfs’?yLE N MM F(Olszle. KKS’;SMTYLEV(?() MM RODPJ?. MM HODB\I:?. %
NO PROBLEM! Each Piston Rod is K2 ROD KK KKs M
made to order and does not delay K(STYLE 2) DA T (STYLE 4) — (STYLE 5) -
shipment. Coarse (UNC) threads, | 3 ¥ ____ 1.l @)
Metric threads or just plain rod ends . : 1] - =
are common. Thread lengths are also | = leeeeeeeeeod e S | - .E',i,

made to order (Specify: “A”=Length). || ||
—A —»I (¢} —>» C [+— —A —-I C |[+— —~| C m
NEED SOMETHING NOT LISTED? L LL L L E
Just send us a sketch. v |-— M —{v - v]— Z
In most cases, quotes are turned ] ®)
around in one day! m

STANDARD OPTIONAL
MM ROD Style 1 - Male Style 2 - Male Style 3 - Female Style 4 - Male  |Style 5 - Blank
o BORE DIAMETER KK1 A KK2 A KK3 A KK4 A KK5 C| V
E 1%, 2, 21, °% Standard 7h6-20 s 5-20 A 7he-20 s %-18 s No Threads s s
> veren 1 Oversize =16 1% fe-14 1'% =16 1% 1-14 1% No Threads ho| ok
3% 4 5 1 Standard -16 1% fo-14 1% =16 1% 1-14 1% No Threads ho| s
r 1% Oversize 1-14 1% 1%-12 1% 1-14 1%s 1%s-12 1% No Threads s s
6&8 1% Standard 1-14 1% 1-12 1% 1<14 1% 16-12 1% No Threads b | e
1°s Oversize 112 2 1-12 2 1%-12 2 1/4-12 2 No Threads VA
10 1% Standard 1412 2 1%-12 2 1-12 2 13412 2 No Threads ho| h
2 Oversize 1512 2's 1%4-12 2, 1%-12 2 2-12 2's No Threads T | s
12 2 Standard 1512 2 1%-12 2's 1/-12 2 2-12 2's No Threads s s
2'/, Oversize 1712 3 212 3 17/-12 3 2'h-12 3 No Threads 1 h
s
B DOUBLE ROD END DIMENSIONS: ‘vmxop’ (NO MOUNT)
(2) EE NPT +——Y———«—————— P + STROKE WK’k
B BUSHING DIA. MM ROD DIA.
@ L @ KK THDS. X d e
! bLENo \:I] MXOD ¢ 03
~ l ‘ (NO MOUNT)
@] l— A —»
g D
Cg —{C f—oac— ,754,“
] R v Vo
9 c F LD + STROKE Fle
g ZM + 2 X STROKE
DOUBLE ROD END BASIC DIMENSIONS ‘MXOD’ STANDARD & OVERSIZE RODS
ROD
BORE| DIAMETER A B C E EE 7 G K KK | LD | MM P R RM \% Y M
5/8 Standard 3/4 1 1/:\ 3/ﬂ 7/16-20 5/8 1/4 1 7/3 6]/5
1 3 3 1 1 1 3
T TOversze | 1% | 151 % | 2 b A I S = e e T R R A VR
5/5 Standard 3/4 1 1/5 3/3 7/16'20 5/5 1 3/4 HEX 1/4 1 7/3 6]/5
c 1 3 3 1 5 1 3
= 2 T Oversize. e | T4 | % | > Ao\ h || e 16| B 2 | R 2:,SQ. | k| 2% | 6%
h—
N G/s Standard 3/A 1 I/8 2/a 7/16'20 r'/8 13/4 HEX ‘/4 17/5 6‘/4
w 1 3 3 1 5 1 1
S 2 1 Oversize | 1% | 1% | % 3 s b | VR e 76| e 2219 SQ. | % | 2% | 7
: 1 Standard 1% | 1'% h B =16 1 2L DIA.| s 2 | 7%
on 1 3 1/ 5 3 3 3 3
ik 1% Oversize | 1% | 2 %] 3 ol b | V| ke 4k %] 2 b || A7 34SQ. | % | 2% | 8
1 Standard 1 1/8 1 1/2 1/2 1 T 5 N N l/4-1 6 3 1 N 25/4 DIA. 1/4 2J/a 71/2
1 1% Oversize | 1k | 2 I G G A I s I e Rl Rl AT I N
1 Standard 16 | 1'% A | ; s N 7 -16 1 2L DIA.| s 2% | 7%
] 1% Oversize | 1% | 2 %] 5| G I I ey B e B B B TN N R
13/5 Standard 1 5/(; 2 S/a 1 3 5 2 1-14 ; 1 3/& ] 1 3/3 23/4 83/4
6 T Oversize 5 o ) 6'h /s /o 2 he T712 5% Tk 3' | 4.88 |3, DIA. 7, 3 9,
E 1 3/5 Standard 1 5/5 2 5/3 1 3 5 9 1-14 5 1 3/a 3 1 3/3 23/4 87/5
-g 8 T/ Oversize 5 % ) 8% /s /o 2 he T72 5% T 3% | 6.44 | 3", DIA. 7, 3 9
o 1 1/4 Standard 2 23/8 2/4 5 "/s f 1 1 1/4-‘] 2 5 1 3/4 5 3 '/z DIA. ‘/z 31/15 1 O)'/s
e 10 T Oversize |25 [ 2 5] 0| ! o R I s I v I Rl o o B S B
2 Standard 2 | 2% 7o N N , w [1A12] 2 - s 3 [ 11'%
12 21/2 Oversize 3 31/5 1 (e /4 : /4 z /4 /m 17/8—1 2 7 /8 21/2 & /m 2Rl B Dl 1/z 37/15 1 15/8
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SERIES ‘TA” DIMENSIONS: DOUBLE ROD END BASE MOUNTS

et -

w
S
o]
.=
&=
>
@)
=
(2}
<
-]

SB DIA. (4)

@] 1
| TS | ‘ SW —sh—fe—5U ] o SU—fe—t—sw

XS ——+—— SSD + STROKE

us
DOUBLE ROD END ‘MS2D’ SIDE LUG MOUNT DIMENSIONS
ROD ADD STROKE
BORE DIAMETER SB SH ST SU SW. TS UsS XS SSD
% Standard 1%
1 7 1 1 3 3 1 3
1 /Z 1 Oversize /\6 1 /Z 1 /B /8 2 /4 3 /2 _]3/4 3 /F\
*s Standard , . y , S ; 1 s
. 2 T Oversize e 1's /2 1'/e /o 3 4 T 3
Q ] ° Standard B ] ‘ \ , K , 1% \
L—: 2 /z T Oversize /w 1 /z /z 1 /a /3 3 /4 4 /z ,]3/4 3 /z
1 Standard 17/
1 9 7 3 1 1 3 3 3
S 1% Oversize e I i 4 f ok Sh 2'fs ot
1 Standard y | B ; ‘ ‘ ‘ 1) \
4 T Oversize o 2 /s 1 /2 5'h 6'h 7 3%
1 Standard B S ) " , . 2 i
5 1“/3 Oversize /16 2 /4 1 1 /16 /‘\6 6 /8 8 /4 25/1(7 3 /8
1% Standard B | s y 7 | 2%he |
6 13/4 Oversize /m 3 /4 1 1 /1(, /v. 7 /n 9 /4 2"/16 4 /n
3 5
. 8 1% Standard e 4%, 1 1% he 9 17 i 4
= 1% Oversize 2%
S For dimensions not shown, see page 13.
ol o O | — I 1]
3 E/2
<
T
=]
=
1 (4) NT TAR,
-é TK DEEP f XT SN + STROKE
“ DOUBLE ROD END ‘MS4D” BOTTOM TAPPED MOUNT DIMENSIONS
ROD ADD STROKE
BORE DIAMETER E/2 NT TK TN XT SN
5/8 Standard i 1 |5/w
1/ 1 _ 3 5 1
1 1 Oversize ! 20 b t 2%he 2
°s Standard ; . , B 1% ;
= 2 1 Oversize i bl / b 2% 2
= °s Standard i T,
omm 1 1 3/ 5 1/, 3
= 2t 1 Oversize 1 416 b h 2%he 2%
O 1 Standard 2fe
o 1 7 1 _ 3 1 2 5
o o 1% Oversize il =ie s Lk 2"he i
1 Standard | ; s ; 27he s
4 1% Oversize 2k 13 s 2'he 2" 2k
1 Standard S s " 27he 7
> 1% Oversize 2h 11 ! 2'hs 2" Al
1 Standard , R , , 26 ,
6 1% Oversize 3'h A-10 h 3'h 3% 3h
1% Standard ; S , ; 2% ;
£ 8 1/ Oversize 4l 410 T s 3'hs 3
Y 1%, Standard g , \ 3 |
-g 10 T 5%s 1-8 1 51, T 4%
= 2 Standard ) ; | 3 s
12 77 Oversize 6% 1-8 1 7' 37 45
For dimensions not shown, see page 13.
ORDER
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SERIES ‘TA’ DIMENSIONS: DOUBLE ROD END TIE ROD & FLANGE MOUNTS |
[72])
DD a.
=
o
MX1D =
<
7
oo
DD
+—— R —» ‘47 BB 4,‘ }47 FH
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
1 fStandard 1) o) 1 L s |y | 143 5 DStandard |00 1 g | veao | % | 410 S
1 Oversize 1% Oversize o
5 3 ~
2 kStandard |, 1 gy Lyoa | % | 184 % UhStandard |0 o gy | voo | | 488
1 Oversize 1% Oversize
5 3
2% hstandard §y gy Ly s |y | 219 8 Uh Standard |0 3 gy | qg | = | 6.44
1 Oversize 1% Oversize
1 Standard . 1°s Oversize *5/y
1 3 3/ 5 *%911 3/
3% —_— 3.9 | 1% | %24 k| 2.76 10 > Overse—| 112 | **2he | %16 ) 7.92
1 Standard s s i 2 Standard fson s *5
4 T Oversize 4.7 1% fo-24 /s 3.32 12 27 Oversize 13.3 2" | 16 A 9.40
*Full square bushing retainer on 12" - 6” bores, round retainers on 8” 12" bores.
**“BB” dimension from head on 8”, 10” & 12" bores.
2
[FB HOLES (4) S
Fre = B T ——
ECR 0 MF1D -
e —— Wole—|  feFH =
uF 3
” ” o)
1'4” - 6” BORES 5
FB HOLES (4) g'j
o)
7777777 =
E ME3D 0
&WAD‘ w
o
8” - 12” BORES ONLY 3
Z.
‘ME1D’ 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
5 5 34
11 hStandard 1, oy s | o | 3 2 5 1Standard o, o s g g0 — | — | e | 7o |2
1 Oversize 1 1% Oversize 1
*» Standard AP S ) N 1% Standard s S . o | 7k
2 T 26| % o |1.84) — | — | 3% | 4% T 6 T Oversize 6% | *he o |4.88 — | — | 7% | 8% %
5 5 3 5
oy, f—potandard 31yl oy g — | — | s |4 2 g | pStandard o, a Al 3t [7.57 NiA [N
1 Oversize 1 1°/s Oversize /s S
1 Standard . T 1% Standard . 3k /s =
1 3 7 5 | 11 1/ s/ | 13
3h 7 oversie | 3% | e |k |276 4%%he| 5% — 10 T Oversize—| 107 "o | NIA|N/A ==—9.40| N/A|N/A | = 2
1 Standard 0 s s , I 2 Standard | s 2 3
4 T Oversize 45 | 7he b 13.32 — | — | 5| 6 T 12 37 Oversize 123 Bhe IN/AIN/AL 5 [1T.1IN/A|N/A o
For dimensions not shown, see page 13.
ORDER
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“  SERIES ‘TA” DIMENSIONS: DOUBLE ROD END PIVOT MOUNTS
L—é* WEAR gﬂggchEpoLﬁTTERDu r\? NONS
2 Dy — | —Q J7+gg?

MT1D

fan\ D)
Y, N,
«TL‘D‘ E(SQ.)‘D‘Q*TL%
l—— XG ——»
ut
Note: MT1D Trunnions are bolt on, non-removable design.
DOUBLE ROD END ‘MT1D’ HEAD TRUNNION MOUNT DIMENSIONS
ROD
BORE DIAMETER E TD TL UT XG
°s Standard 1
1/
1'% N/AT 2 1 1 4 A
N 5/ Standard ; 1 Th
E 2 1 Oversize 2 ! ! 4 2's
- 5/ Standard EA
1
2 1 Oversize 3 ! ! > 2
1 Standard 27s
1 3 3
ot 13k Oversize it 1 ! 5 2
1 Standard | ; 2
4 1% Oversize 4% L L o'k 2
1 Standard ; ; 2
> 1% Oversize S'h ! ! 7'h 2%
1% Standard y R R ; 2°s
R 6 1%: Oversize 6% 1% 1 Ik 27)s
> 1% Standard ) B , ] 2%
S 8 1% Oversize & ke [k Lk 2s
*No oversize rod available on 1'4” bore MT1D.
For dimensions not shown, see page 13.
+«— BD
- 80—
. TD DIA. . .
28 i 28 Jf.ooo ,* R [
\\%) \\%) 001 N I 31 A I
= |
¢ Jle@e - -MT4D o
; NAIE Uy
=
- L
2 fan) fan) YT
on \"> \"> PR Ry S
le— TL4>{ TM.—+— TL — XI
(Customer to Specify)
UM
Note: MT4D Trunnions and Intermediate Section are one-piece steel construction.
g DOUBLE ROD END ‘MT4D’ INTERMEDIATE TRUNNION MOUNT DIMENSIONS
= BORE BD EB TD TL ™ UM Xl
w
S 1% 1% 2% 1 1 2% 4% -
f*ﬂ L
2 1% 3 1 1 3 5 @)
[EE]
2/, 4 3% 1 1 3% 5% &
3% 2 4's 1 1 4 6% 9
4 2 5 1 1 5% 7% ez
£ 5 2 6 1 1 6'h 8'h %
j= =
ir_c 6 2 7 1IR3 1% 7k 10% 2]
D)
8 2% 9k h h 9% 12'% ©
ORDER
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SERIES ‘TD’ TOUGH-DUTY

Floating Rod Bushing

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

===="

I

CUSTOMER CYLINDER CYLINDER
EQUIPMENT ROD BUSHING PISTON

* Reduces cylinder drag and erractic operation

* Reduces cylinder wear

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

TOUGH-DUTY DESIGN - Samefconstiuction as ‘TA’ Series with
these performance features, SIANDARD:

* 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 81 in options section, “BP” Seals for performance con-
siderations).

* 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 providedow-friction, long life operation even in the most demanding applications.

Performance options (Refer topages 80-91 for details):

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

fizeneclan izt o/ * 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 « Anv English or Meiric Piston Rod Thread - Non-standard rod
absorbers in some ‘cases. Choose from three different cushion cfiy Sngrs of Ve ic lsfon foc Laredd - - )
threads are available and do not increase delivery time.

lengths for maximum: performance.
* STEEL TUBE - Hydraulic grade chrome plated 1.D. and honed

* MPR - Magnetic Piston (forposition 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.

OPERATING 015 AN VL@ Carboxilated Nitrile: -20°F to 200°F (-25°C to 90°C)

250 PSIAIR (17 BAR) TEMPERATURE Fluorocarbon: 0°F to 400°F (-20°C to 200°C)

PRESSURE
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HOW TO ORDER: Series ‘TD’

- MPR
A

[ SERIES | BORE STROKE CUSHIONS OPTIONS
| TD | 250 PSI AIR | 11/2] 2 0" to 120" NON-ADJUSTABLE (FIXED) HEAD & CAP ADDS LENGTH TO CYLINDER - SEEC“OPTION LENGTH ADDER” CHART BELOW.
21/2|31/4 Made to CUSHIONS ARE STANDARD (LEAVE BLANK) ‘ A = | EXTENDED PISTON ROD THREAD (Example: A = 27)
NFPA MOUNTS 4 |5 Order OPTIONAL ADJUSTABLE CUSHIONS AS | ADJUSTABLE STROKE - RETRACT (SPECIFY LENGTH, Example: AS = 4")
MF1 | FRONT FLANGE (1 1/2°-6" Bore) 6| 8 ADJUSTABLE HEAD GUSHION BSP_| BSP PORTS (SPECIFY SIZE, Example: BSP = 1/4")
MF2 | REAR FLANGE (1 1/2"-6" Bore) H POSITION 2 1S STANDARD = | EXTENDED PISTON ROD (Example: C = 3")
ME3 | FRONT MOUNTING HOLES (8" Bore) SPECIFY FOR POSITIONS: 1, 3 & 4 EN | ELECTROLESS NICKEL PLATED (Refer fo page 84 for specifications)
ME4 | REAR MOUNTING HOLES (8” Bore) ADJUSTABLE LONG HEAD CUSHION KK2_ | LARGE MALE ROD THREAD
MP1 | REAR PIVOT CLEVIS (1 1/2"-8" Bore) LH POSITION 2 IS STANDARD KK3 | FEMALE ROD THREAD
MP2 | REAR PIVOT CLEVIS (1 1/2°-6” Bore) SPECIFY FOR POSITIONS: 1,3 & 4 KK3S | STUDDED PISTON ROD (KK3 with Stud, Loctite in place)
MP4 | REAR PIVOT EYE (1 1/2"-4" Bore) ADJUSTABLE EXTRA LONG KK4 | FULL DIAMETER MALE ROD THREAD
MS1 | FRONT & REAR END ANGLE (1 1/2"-8” Bore) -_ HEAD CUSHION KK5 | BLANK ROD END (NO THREADS, ‘A’ = 0")
MS2 | SIDE LUG (1 1/2"-8" Bore) POSITION 2 1S STANDARD MA | MICRO-ADJUST (6" MAX. STROKE) Available on Double Rod End Models
MS4 | BOTTOM TAPPED HOLES (1 1/2"-8" Bore) SPECIFY FOR POSITIONS: 1,3 & 4 MAB_| MICRO-ADJUST WITH SOUND DAMPENING BUMPER (6" MAX. STROKE)
MT1 | FRONT TRUNNION (1 1/2"-8" Bore) ADJUSTABLE CAP CUSHION MPR MAGNETIC PISTON FOR REED OR SOLID STATE SWITCHES - TRD )
MT2 [ REAR TRUNNION (1 1/2°-8” Bore) c POSITION 6 IS STANDARD MODELS: R10, RAC, AND MSS (Refer to pages 105-111 for
MT4 | INTERMEDIATE TRUNNION (1 1/2-8" Bore) SPECIFY FOR POSITIONS: 5,7 & 8 MPH_[ MAGNETIC PISTON FOR HALL SWITCHES
MXO | NO MOUNT (1 1/2°-8” Bore) ADJUSTABLE LONG CAP CUSHION MS METALLIC ROD SCRAPER (BRASS CONSTRUCTION)
MX1 | EXTENDED TIE RODS - HEAD & CAP (1 1/2”-8" Bore) STYLE LC POSITION 6 IS STANDARD OP | OPTIONAL PORT LOCATION (Example: Ports @ 3 & 7)
MX2 | EXTENDED TIE RODS (CAP) (1 1/2°-8 Bore) SINGLE ROD (LEAVE BLANK) SPECIFY FOR POSITIONS: 5, 7 & 8 0S| OVERSIZE ROD DIAMETER (SPECIFY SIZE, Example: 0S = 13/8")
Mx3 | EXTENDED TIE RODS (HEAD) (1 1/2-8” Bore) D = DOUBLE ROD END ADJUSTABLE EXTRA LONG SAE | SAE PORTS (SPECIFY SIZE, Example: SAE #10)
CAP CUSHION SSA | STAINLESS STEEL PISTON ROD, TIE RODS & NUTS, AND FASTENERS
ELC POSITION 6 IS STANDARD SSF_| STAINLESS STEEL FASTENERS
SPECIFY FOR POSITIONS: 5, 7:& 8 SSR_| STAINLESS STEEL PISTON ROD
About our Part Number System Notes: 1) Ordering example for SST | STAINLESS STEEL TIE RODS & NUTS

* Simple, easy to understand

* No excessive codes!

* Eliminates mistakes when ordering

Example: A 2'/” Bore by 10” Stroke NFPA
cylinder, Front Flange Mount,
(NON-ADJUSTABLE Head & Cap

Cushions), and Magnetic Piston
for Switches.

Part Number: TD-MF1-2'4 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

adjustable cushions in non-
standard locations: H3C7

2) Refer-to page 83 for assistance

in cushion length selection.
3) Cushions can be ordered on

same side as ports. Refer to

page 87 for dimensions.

NFPA MOUNTS

(Refer to pages 6-16 for mounting dimensions)

STOP TUBE (SPECIFY STOP TUBE LENGTH AND EFFECTIVE

ST STROKE) (Example: TD MS4 2 X 24" EFFECTIVE STROKE-ST=4)

sTEEL TuBE*| STEEL CYLINDER TUBE, BLACK EPOXY PAINT FINISH

VS FLUOROCARBON SEALS

XX SPECIAL VARIATION (SPECIFY)

*STEEL TUBES do not work with MPR or MPH magnetic pistons. Refer to
pages 112-115 for Baulluff end of stroke sensors.

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

5
BORE ELC ELH sgxa(lﬁ;f:;;’fg)
11/2 1 1 2

2 1 1 2
21/2 1 1 2
31/4 11/4 11/4 2

4 11/4 11/4 2

5 11/4 11/4 2

6 11/2 11/2 2

8 11/2 11/2 2

*Note: The desired Stop Tube length adds directly

to the overall cylinder length.

Bores

1y/zu _ 8”
Bores

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

Benefits

* Same construction as ‘TA’ series with the added benefit
of “Sleeve Nut” construction.

=]
&
2,
(o]
o)
=
=
(=9
(0]
-
7]

* Four tapped holes in Head and Cap-Standard. Optional
(4) additional tapped holes in base (MS4 Mount).

* No exposed tie rods or nuts at head and cap provides a
“Clean” design.

N,

* 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 30 for mount selection).

* Available in Single & Double Rod End models.

=
<

Performance options:

* LF- Low Friction Seals reduce breakaway and running friction. * WB - Piston Wear Band, recommended for pivot mounted,
Effective at all operating pressures. long strokes or cylinders that may see side loads.
* Extended Cushion Lengths - Longer cushions increase the * MA - Micro-Adjust provides a precision adjustment on the

capacity of air cushions, eliminating costly hydraulic shoek
absorbers in some cases. Choose from three different cushion
lengths for maximum performance.

cylinder extend stroke, providing quick and accurate cylinder
positioning, reducing set-up time.

o - ) ) * AS - Adjustable Retract Stroke allows for accurate adjustment
* MPR - Magnetic Piston (for position sensing switches). on the cylinder return stroke.
* EN - Electroless Nickel Plated and Stainless Steel Fasteners

id ; i * BSP or SAE Ports - Special ports are available and do not
provide corrosion resistance.

increase delivery time.

* SSA - Stainless Steel Piston Rod, Tie Rods, Sleeve Nuts, and

) - y ’ ik * NR - Non-Rotating option incorporates (2) internal guide rods
Fasteners provide corrosion resistance in outdoor applications

preventing rod rotation (NFPA dimensions).

and wet environments. =
%
2
3
SELF-LUBRICATINGICKLINDER 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.
w
S
STANDARD PORT SIZES (ONk sizE LESS THAN “TA’ SERIES) %
(Optional Port Sizes Available - Refer to page 20 for ordering instructions) =
BORE 1 2 21, 3% 4 5 6
PORT SIZE 1 NPT 1 NPT 1 NPT % NPT % NPT % NPT 1 NPT

e
o
OPERATING (012090 [N[® ] Carboxilated Nitrile: -20°F to 200°F (-25°C to 90°C)| &

250 PSIAIR (17 BAR) TEMPERATURE Fluorocarbon: 0°F to 400°F (-20°C to 200°C)

PRESSURE

ORDER
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2 HOW TO ORDER: Series ‘FM’
¢ . Series
E
£ FM - Ms4 -2 x 10 - HC - MPR
0 A
2 } R S S |
& [ SERIES | BORE STROKE CUSHIONS [ OPTIONS
0 [Fv ] 250 PSI AIR | 11/2] 2 0" to 120" HEAD CUSHION ‘ ‘ ADDS LENGTH TO CYLINDER® SEE “QPTION LENGTH ADDERY CHART BELOW.
2 1/2[3 1/4 Made to H POSITION 2 1S STANDARD A = | EXTENDED PISTON ROD THREAD (Example: A = 27)
NFPA MOUNTS 4|5 Order SPECIFY FOR POSITIONS: 1,3 & 4 AS | ADJUSTABLE STROKE - RETRACT (SPECIFY LENGTH, Example: AS = 47)
MF1 | FRONT FLANGE (1 1/2"-6” Bore) 6 LONG HEAD CUSHION A/O | AIR/OIL PISTON
MF2 | REAR FLANGE (1 1/2"-6" Bore) - LH POSITION 2 1S STANDARD x| B |/1/4” URETHANE BUMPER BOTH ENDS
MP1 | REAR PIVOT CLEVIS (1 1/2°-6” Bore) SPECIFY FOR POSITIONS: 1, 3 & 4 x| BC | 1/4” URETHANE BUMPER CAP ONLY
MP2 [ REAR PIVOT CLEVIS (1 1/2°-6” Bore) EXTRA LONG HEAD CUSHION ¥ | BH [ 1/4” URETHANE BUMPER HEAD ONLY
MP4 | REAR PIVOT EYE (1 1/2°-6” Bore) ELH POSITION 2 1S STANDARD X BP__| BUMPER PISTON SEALS (1 1/2” - 6” Bore)
MS1 | FRONT & REAR END ANGLE (1 1/2"-6” Bore) SPECIFY FOR POSITIONS: 1, 3 & 4 BSP_| BSP PORTS (SPECIFY SIZE, Example: BSP = 1/4")
<« MS2 | SIDE LUG (1 1/2"-6" Bore) CAP CUSHION C.= | EXTENDED PISTON ROD (Example: C = 3")
= MS4 | BOTTOM TAPPED HOLES (1 1/2°-6" Bore) [¢] POSITION 6 IS STANDARD EN | ELECTROLESS NICKEL PLATED (Refer to page 84 for
- MT1 | FRONT TRUNNION (1 1/2"-6" Bore) SPECIFY FOR POSITIONS: 5,7 & 8 KK2 | LARGE MALE ROD THREAD
MT2 | REAR TRUNNION (1 1/2"-6" Bore) LONG CAP CUSHION KK3 | FEMALE ROD THREAD
MXO| NO MOUNT (1 1/2"-6” Bore) STYLE Lc POSITION 6 1S STANDARD KK3S | STUDDED PISTON ROD (KK3 with Stud, Loctite in place)
BASE| \on-NFPA (1 1/2"4" Bora) SINGLE ROD (LEAVE BLANK) SPECIFY FOR POSITIONS: 5, 7 &8 KK4 | FULL DIAMETER MALE ROD THREAD
BAR D = DOUBLE ROD END EXTRA LONG CAP GUSHION KK5 | BLANK ROD END (NO THREADS, ‘A’ = 0”)
ELC POSITION 6 IS'STANDARD X LF LOW FRICTION SEALS (Refer to page 84 for specifications)
SPECIFY FOR POSITIONS: 5, 7 &8 MA | MICRO-ADJUST (6" MAX. STROKE) Available on Double Rod End Models
Notes: 1) Ordering example for non- MAB_| MICRO-ADJUST WITH SOUND DAMPENING BUMPER (6" MAX. STROKE)
standard cushion locations: MPR MAGNETIC PISTON FOR REED OR SOLID STATE SWITCHES‘—
H3C7 TRD MODELS: R10, RAC, AND MSS (Refer to pages 105-111 for selection)
2) Refer to page 83 for assistance MPH | MAGNETIC PISTON FOR HALL SWITCHES
in cushion length selection. MS_| METALLIC ROD SCRAPER (BRASS CONSTRUCTION)
3) Cushions can be ordered on NR NON-ROTATING (Refer to page 86 for specifications)
~ same side as ports. Refer to OP | OPTIONAL PORT LOCATION OR SIZE (Example: Ports @ 3 & 7)
] page 87 for dimensions. 0S| OVERSIZE ROD DIAMETER (SPECIFY SIZE, Example: 05 = 13/8")
= SAE_| SAE PORTS (SPECIFY SIZE, Example: SAE #10)
X | SE_| SPRING EXTEND (1 1/2", 2", 2 1/2” bore)
¥ | SR_| SPRING RETURN (1 1/2", 2", 2 1/2” bore)
SSA | STAINLESS STEEL PISTON ROD, TIE RODS & SLEEVE NUTS, AND FASTENERS
SSF_| STAINLESS STEEL FASTENERS
STANDARD PORT AND CUSHION SSR_| STAINLESS STEEL PISTON ROD
AD ]USTMENT POSITIONS SST | STAINLESS STEEL TIE RODS & SLEEVE NUTS
% | st | STOP TUBE (SPECIFY STOP TUBE LENGTH AND EFFECTIVE
« Ports - Positions 1 and 5 STROKE) (Example: TA MS4 2 X 24” EFFECTIVE STROKE-ST=3)
sree 1ue"| STEEL CYLINDER TUBE, BLACK EPOXY PAINT FINISH
. H H _ HY TH | 400 PSI HYDRAULIC NON-SHOCK (Refer to page 90 for
Cushion Adjustment - Positions 2 and 6 s T FLUOROCARBON SEAS
* Specify Non-Standard Positions When WB_| PISTON WEAR BAND
XX__| SPECIAL VARIATION (SPECIFY)

Ordering

*STEEL TUBES do not work with MPR or MPH magnetic pistons. Refer to pages 112-115 for Baulluff
end of stroke sensors.

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

About our Part Number System OPTION
BORE ST* (STOP TUBE)
B | Bc | BH [ELc | ELH | SE | SR Fab
* Simple, easy to understand ExamplelSTS2
112 | 12 | 1/4 | 1/4 1 1 Refer to 2
* No excessive codes! 2 | 2| 1a | 14| 1 ] page 88 >
=< . . . 212 [ 12 s [wa] 1 1 for length 2
] * Eliminates mistakes when ordering adders
S 31/4 | 12 | 1/4 | 1/4 |11/4]|11/4 and 2
Cg Example: A 2'1/2” Bore by 10” Stroke NFPA 4 |12l 1a] s 11a]11a4 bi"r‘;":ig'ees 2
= cylinder, Bottom Tap Mount, S | 2] 4] 4 |11/4111/4f and 2
_x' Head & Cap Cushions, and 6 12 | 1/4 | 1/4 |11/2]11/2 strokes 2
,
% Magnetic Piston for Switches. *Note: The desired Stop Tube length adds directly
[==] to the overall cylinder length.
Part Number: FM-MS4-2"/, x 10-HC-MPR
‘FM’ OUNTS
g FM’” NFPA MOUNT.
‘®
=]
T
()
Bores Page 22
MT2
£
v
=]
&
1" - 6" 1" -6" 12 -6" \Kgm @ |1 -6" 14" - 6" 1" - 47
Bores Page 24 | Bores Page 25 | Bores Page 22 | Bores Page 22 | Bores Page 21 | Bores Page 24
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™ / ’
S8 SERIES ‘FM’ DIMENSIONS: BASIC CYLINDER (MXO MOUNT) |
(72}
o FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION) o
H". 2
Wy 5
e o
B | About Rod End Styles PISTON ROD END STYLES 2
o
LS Style 1 Male Rod End is STANDARD
w Y ' STYLE1 & 2 STYLE 3 STYLE 4
Q Other NFPA Styles can be specified KK1 & KK2 KK3 KK4
E (See Chart). KK MM ROD DIA. KK3 (STYLE 3) MM ROD DIA.
(STYLE 1) ~~ MM ol
IS Need a rod end not listed? KK2 gc:) KK4
o NO PROBLEM! Each Piston Rod is K(STYLEZJ [ T (STYLE4) [ =
made to order and does notdelay | = = ] >
& shipment. Coarse (UNC) threads, b _]
,_T‘_ Metric threads or just plain rod ends | === C = e
S are common. Thread lengths are also L —
% made to order (Specify: “A"=Length). A © e A °r
. NEED SOMETHING NOT LISTED? Vi —’ "_|‘4‘ v |-
Just send us a sketch. —
In most cases, quotes are turned
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|V
1 2 2 ° Standard 7h6-20 s 5-20 °h 7h6-20 % 18 s No Threads | % | %
72 “"[1 Oversize | k16 17 14 17 7-16 17 1-14 17 No Threads | % | %
31/ 45 1 Standard 3/4-16 11/8 7/8'14 11/8 3/4-16 11/8 1-14 1]/8 No Threads 1/2 7/&
0 1%k Oversize 1-14 1% 1412 1% 1-14 1% 1%6-12 1% No Threads b |
6 1% Standard 1-14 1% 1412 1% 1-14 1% 13-12 1% No Threads | % | 1
1%/ Oversize 112 2 14-12 2 1-12 2 112 2 No Threads VA
=
ey
BASIC DIMENSIONS: ‘vixo’ No MOUNT)
DD TAPS
(BOTH ENDS)  EE NPT (2) Y P + STROKE ——————|
B BUSHING DIA.
F MM ROD DIA.
N [ Vi ceenes bfd AR
g KKTHDS.\ | [ -
a
] =
: - MXO 5
L (NO MOUNT) %
/‘ xxxxxx ;
k - —{ G frreees
A —»
b— G 4>‘ L*J—P
R - v LB + STROKE———————————»
E SQ. ZB + STROKE
‘FM’ SERIES BASIC DIMENSIONS ‘MXO’ w
s
BORE A B C DD E EE G J KK LB MM P R \% Y ZB g
11 Y 1% Yoo | %28 | 2 s 1 1| 720 | 3% % 2% | 143 | % h | 4% =3
=
2 *h 1% o She-24 | 2 s 1'% 1 he=20 | 3% s 2% 1.84 s 1 4%
215 *h 1'% s She-24 3 s 1% 1 he-20 | 3% s 2'h 2.19 s 1 4
oo mth LAV: | h |24 | 3 | % | VA | 1% [ %16 | 4% | 7 2ho| 276 | h | 2% | 5%
PR D U/ S U/ A VA % I/ I N R N L IS T A B 2h (332 h | 2% | 5% ~
)
5 1% 1% P 5-20 5'% s 1 1% 16 4} 1 3 4.10 7o 2% 57/ g_
o
6 1% 2 e h-20 6'h h 2 1'% 1-14 5 Tk 3 4.88 1 2%s 6% 3

For oversize rod dimensions, see page 25.
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SERIES ‘FM’ DIMENSIONS: PIVOT MOUNTS

=]
o
@
FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION) o
=
s
(=%
[}
. - CD o, . . CDoiA y @
17 7 ﬂ\ & T Bl 17 7 3% T8 @ e
il oY T —h =
‘ @ ] @] s B e
l—L—{m - CB |+ iy M -+ CB |« -+ CB |«
XC + STROKE —CWie-+{CW e le— FL —CWie-+CW|+— N
XD + STROKE: =
>
(14" 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
y *s Standard R \ y , , ) s 5% 5%
Tk 1 Oversize e r 5 Th 4 I s 5% 6'/s
°s Standard R iy i ; R s i 5% 5% N
2 1 Oversize I r - i h s o 5% 6/ 5‘
, % Standard s ] ] ; s S s 5'% 57 <
2 1 Oversize g v f i h h b 570 6/
. 1 Standard ; S s , | , , [ 7'
it 1% Oversize Il I b s s i b 7' 7
1 Standard | S s 4 , , S 6% 7'
4 1%k Oversize h e & i Th Th h 7' 7
1 Standard ; S s ., ; , B 7' 7
> 1%k Oversize [ e v IS 0 1 : 7 8
1% Standard y N ) ; \ 8'/s 8
6 1/ Oversize Tk ! I 2 Tk Tk ! 8% 9'%s

For dimensions not shown, see page 21.

HARD CHROME PLATED O.D.
WEAR SURFACE ON TRUNNIONS

BT |

T17 TD DIA. 17 17 7 TIT
@/»6‘} @ 17+_000 il o il o
© -.001 ™
)
=1 - 0 & 2
N/ N2
& T | g
i ¥ =)
TL E(SQ) TL J g
Ut — XG XJ + STROKE ————— =
‘FM’ SERIES ‘MT1’ HEAD TRUNNION AND ‘MT2” CAP TRUNNION MOUNT DIMENSIONS

ROD ADD STROKE w
BORE DIAMETER E TD TL uUT XG XJ 'OU
17 5/ Standard 9 ] 1 4 1 4 @,
< 1 Oversize N/A* 4 g
° Standard i » 1% 4% =

. 1 Oversize 2 L L A 2 4%,

, ’% Standard [EA 41/,

2): 1 Oversize 3 ! L > 2'fs 450,

; 1 Standard S s 2 5
2 1% Oversize 2 ! L i 2" 5%
1 Standard . . 2" 5

4 1% Oversize 4% ! ! 6% 2') 5'%
1 Standard ; , 2's 5'% )
s 1°s Oversize 5l L L 7'k 2') 5'% EL.
1 Standard y R s . 2% 5} )
6 1°s Oversize 6% Th Th 9 2'fs 6'%s 3

*No oversize rod available on 1'4” bore MT1.
For dimensions not shown, see page 21.
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SERIES ‘FM’ DIMENSIONS: FLANGE MOUNTS
FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION)

(4) FB DIA. HOLES (4) FB DIA. HOLES

v
o
o]
.=
&=
>
@)
2
(%2}
<
-]

Wl ¥ A —
W »a->—FH FH» | T
——————— 7B + STROKE ZF + STROKE —————| UF
<
5 FM-MF1 FM-MF2
‘FM’ SERIES ‘MF1’ AND ‘MF2’ FLANGE MOUNT DIMENSIONS
ROD
BORE DIAMETER A C E FB FH R TF UF W ZB ZF
5 3 3 5 5
e e B P N N
8 2 8
5 3 3 5 5
e e e I I P I e e
8 2 8
5 3 3 5 3 1
g e O 0 ) T e e
8 2 8 2
-~ 1 1 3 5 1
s [ i t T o [ [ v | [ W [ % ol
8 8 8 8 2
N 1 Standard 1 ! R ? 59 6’
TR | e L | o e
1 1] 3/ 7 1]
e [ f A e |
8 8 8 8 4
1% Standard 1% s v o 4 5 5 A 6% 7s
6 1°s Oversize 2 s 6 o ¢ A 7% &h 1% [ 7%

For dimensions not shown, see page 21.

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

e XA + STROKE
=<
g (N
3 © 0]
I_cla FM-MS1 \J I (6) AB DIA.*
- HOLES
S V) ayr
3 \U > J [ AT
——— n  ~am I . 2 T LT
S —|AO - AL +|FH— | AL ~
SA + STROKE
‘FM” SERIES ‘MS1’ ANGLE MOUNT DIMENSIONS
g ROD ADD STROKE
= BORE DIAMETER AB AH AL AO AT FH S SA XA
‘@ ] 5 Standard § s R ] \ | 5%
n? 1 1 Oversize & The ! o f & T 6 6
5 5
- 2 P he 17fe 1 Y % % 1 6 o
1 Oversize 6
| ° Standard B B S | s | | 5%
2 /Z 1 Over5|ze /1(1 1 /ﬁ 1 /& /& /ﬂ 2 /4 6 /& 61/8
1 1 Standard . . ; ; ; s s ) 6/
3% T Oversize e 16 1 /> o 3 2% 7 =
1 Standard . , ] ¥ , s y R 6/s
4 1’k Oversize s 2 1 /- fs o 3% 7% 77
£ 1 Standard B , R . R . ] 7 7'/:
g 5 T Oversize e 2% s 3 fre /3 41/, 7l =7,
< 1% Standard 8
('5 13 6 1 A 3 5 3 6 3 A 1 A 1 A
= 6 1°/4 Oversize e 3 h f / / 5 8 8'/:

*Note: 1'2” bore has (4) “AB” holes on “S” dimension.
For dimensions not shown. see page 21.
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/ /
Ew SERIES ‘FM’ DIMENSIONS: BASE MOUNTS z
N/ FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION) 2
=
=
‘ I =
oF o
@ ,,,,, 3
)
SB DIA. (4)
C) | E/2 ! o
@ e H 5
TS i ‘ sw al-—u— su—| —sz .
Us XS —fe—————SS + STROKE —SwW
\
‘FM’ SERIES ‘MS2’ SIDE LUG/MOUNT DIMENSIONS
ROD ADD STROKE
BORE DIAMETER SB E/2 ST SuU SW SZ TS Us XS SS
| *s Standard B | , ; 1% f
1 /Z _I Overs|ze /1(\ 1 /Z 1 /ﬂ 3/1'\ S/B 23/4 3 /Z 13/4 2 /ﬂ
2 ftandard 1 ok 17 A 1 % % 3h 4 L 2h =
2 4 Standard he 4 " T b 5 3 4, ” 3
| 1 Standard . B B ; ) s 1) ,
3 T Oversize s 1 /s 1 h VA 4 5% 7, 3%
1 Standard . B S \ ‘ 1)
4 1’ Oversize s 2 s 1 i fa 5'% 6'h 27 3
1 Standard B 2'hs
5 11/8 Dvae 15/1«', 23/4 1 11/1(, 11/1(, 9/1(, 6 /n 8% 25/16 31/8
1°; Standard ; . S ; i | 2%hs
6 13/4 Oversize 3/1(, 3 /4 1 1 /m 11/1(» 3/m 7 /rs 9 /4 29/10 35/5
For dimensions not shown, see page 21.
FM-BASE BAR (Non-NFPA)
==}
; . o
L
T —! m
G
g
(4) SB DIA. — :|m o
HOLES [
SH
stTi [ L1 l Rl
‘ TS ‘ sw»‘ «—SuU J ‘P SuU w
‘ uUs XS SS + STROKE———————| |[«SW &
g,
=
‘FM” SERIES BASE BAR MOUNT (Non-NFPA) DIMENSIONS g
ROD ADD STROKE
BORE DIAMETER SB SH ST SU SW TS UsS XS SS
| *s Standard ) . 1% 7
1) T Oversize e A s 1k o 2% 3 o 27)s
°/s Standard , ; ; ; ; 1% B
2 1 Oversize /\6 1 /Z /4 1 /B 3/5 3 /4 4 13/4 2 /ﬂ
| %/ Standard f i s ; S ; 1
2 TOversize he s o 1'% s 3% 4, T 3 =
, 1 Standard , s i , » s s 17 , 3
ok 1% Oversize b 2h 2 s 2 A 5% 27 3% §-
1 Standard . R . , ] , Y 17/ ,
4 T Oversize e 2 /2 1 /s 5 6'/: o 3

For dimensions not shown. see nase 21
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SERIES ‘FM’” DIMENSIONS: BASE MOUNTS

E FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION)

>~

O DD TAPS

(9] (BOTH ENDS) EE NPT (2) Y P + STROKE —————
-g ; B BUSHING DIA. VIV ROD DIA. iR

Ymos

FM-MS4

|
|

- \ xxxxxx a:
= : : v —{C e oo H
- o A XT SN + STROKE -
o e s L s
4)
R S vle—— iBrSTROKE—
Esq. ZB + STROKE
‘FM’ SERIES ‘MS4’ FLUSH MOUNT DIMENSIONS
BORE| A B C DD E EE G J KK LB MM P R \" Y ZB NT TK TN SN XT
Ve | oh [ | ow |we2s| 2 | w [ |1 [re20| 3% | ok | 2% |43 sk [k | 4w {we20| | ok | 2% |17
b 2 A 1% oo (he-24] 2% s 1% 1 he-20| 3% s 2k | 1.84 s 17 A |he-18[ ' s 2'/s 136
=

21/2 3/4 1 1/8 3/& S/1(;‘24‘ 3 W/4 1 1/2 1 7/Tﬁ‘20 33/4 5/8 21/2 2.1 9 5/8 1 7/2'& 43/4 3/8‘1 6 5/8 1 “/4 23/8 1 13/1()

3% 1'% 1'% o |24 | 3% s 13/ 1% [*h-16| 4'4 1 2%k 1276 | 7k 2% 5% |4-13] 3k 1h | 2% | 27he

4 1 1/8 1 1/2 1/2 3/8_24 41/2 3/& 1 3/4 1 1/4 3/4‘1 6 41/4 1 23/4 3.32 7/8 23/8 55/3 1/2_1 3 5/4 2]/16 25/8 27/\6

5 T | 1 Vo |20 5% s Vh | 1k |16 4% 1 3 410 7k 2% | 5k |11 1 2%e | 27k | 27he

6 1% 2 | '-20| 6% ) 2 1 | A-14 5 Tk | 3" | 4.88 1 2%k | 6% |PA-100 1% | 3% | 3% | 2%

For dimensions not shown, see page 21.

FM-MS4: Oversize Rod Diameter

(2) EENPT Y P + STROKE —————+
\ B BUSHING DIA. MM ROD DIA.
D L KK THDS.
é \ % v H]
e —
e DD TAP BOTH ENDS
ol SN R il
= HELD ON WITH SOCKET L
o HEAD CAP SCREWS) M ~ J x #A% H]
il il Y
| \
—'1 ™ |<— T (4 NTTAP G| G ‘JJH
R TK DEEP - V ‘ ‘
Esa — F f—————————— LB + STROKE——— >
' XT 1‘ SN + STROKE4>‘
g ZB + STROKE
= ‘FM’ SERIES OVERSIZE ROD ‘MS4’ FLUSH MOUNT DIMENSIONS
72]
=]
e BORE| A B C |.DD E EE F G J KK | LB [MM| P R \ Y NT [ TK | TN | SN | XT | ZB
()
Th | VhAd 1% ho | h-28( 2 i *fo 1 1 |16 3% 1 2 | 143 ) 2% |20 o 2% | 2°he | 5
2 Tk | 1 o Phe24( 2 U 3o 1'% 1 |16 3% 1 2 | 1.84 | ) 2% |he-18] ) s 2% | 2°%he | 5
2% | T | 1'% o |3he-24| 3 s s 1'% 1 |16 3% 1 2'h 1219 ) 2 P16 T | 2%k | 2%he | 5'%
3% | 1%k 2 b | 6241 3% s /s Vh | 1 | 114 4% | 1% | 22k |2.76 | b 2% |13 T4 | 2% | 2"he | 57k
g 4 1 2 e |24 4% s s Vh| 1T | 114 4% | s | 22k 332 25k |h-13 k| 2%e | 2%k | 2V | 57k
=)
Ir_% 5 1 2 k| h-20| 5% o e Vh| 1% 1114 46 | 1%k 3 [410]( %k 25k %611 1 2he | 27 | 2"he | 6'
6 2 2%y e | h-20] 6% 2 3 2 14 (1412 5 Th| 3 | 488 ') 3 k10| 1'% | 3% | 3% | 3%e | 67
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SERIES ‘FM’” DIMENSIONS: DOUBLE ROD END (NO MOUNT) =
FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION) 2
=
BASIC DIMENSIONS: pousLE ROD END ‘MXOD’ (NO MOUNT) 5
DD TAPS (BOTH ENDS) E.
Y P + STROKE ’——T
XETNPT @ B BUSHING DIA. MM ROD DIA. =
L KK THDS. N ‘ J i j """
-l FM-MXOD oo
L | <
>
S PR O S
AT — G —»‘ [——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% A 1% A 4-28 2 A 1% 7620 4, s 23y 1.43 s 17 6'/s =
Q
2 3 1% 3 5he-24 21 A 1% 7he-20 4y 5 2% 1.84 5% 17 6'% h
2% A 1% A 5/6-24 3 A 1% 76420 UA s 27/ 2.19 A 17)s 6/
3 1% 1% A 3s-24 33, 3s 1/ 3-16 43/, 1 234 2.76 7Ja 2%, 7
4 1% 1% A 35-24 4/, 3s A 3-16 4%/, 1 AA 3.32 7Js 2y 7
5 1% 1% A 5-20 5% s 13 3-16 5 1 3 4.10 7Js 2%s 7%
6 15/ 2 5/ 5-20 6') 5 2 1-14 5% 1 3, 4.88 1 2% 8%

For oversize rod dimensions, refer to page 29.

SERIES ‘FM’ DIMENSIONS: DOUBLE ROD END PIVOT MOUNT

E \ HARD CHROME PLATED O.D. E ‘
WEAR SURFACE ON TRUNNIONS

. | 1
a1 ToDIA HE 7
e 000 i S I =)
h @)/J\© ( L oo =
_ v =
) ]
‘@8l S €| mmmip || [rord -
@) © 2
Y 5 ‘ =
N N2
e TL #.7 E(SQ) ———»« TL —¥
XG
uTt
‘FM’ SERIES DOUBLE ROD END ‘MT1D’ HEAD TRUNNION MOUNT DIMENSIONS
ROD w
BORE DIAMETER E D TL uT XG =
1 *s Standard ) 1 ] 4 1 @,
: 1 Oversize N/A* g
° Standard » iy 1% =
2 1 Oversize 2 ! ! 4 2'%
°s Standard 1%
1
g 1 Oversize 3 ! ! > 2
1 Standard 2';
1 3 3
= 1% Oversize <L ! ! i 2
1 Standard , , 2/
4 1% Oversize 4% ! ! 6 2
1 Standard | ] 2" o
g 1% Oversize 5 ! ! 7'k 2 g_
1% Standard \ s s , 2°fs ®
6 1% Oversize 6 1 1 Ik 27fs 3

*No oversize rod available on 1'.” bore MT1D.
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)

(4) FB DIA. HOLES

w
S
o]
.=
&=
>
@)
=
(2}
<
-]

© ] FM-MFID| /" | [0

< o “—A—C L
e ‘ TF ‘ W FH
[ i
UF e——— LD + STROKE———
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
1 % Standard T h . , ) , s | 6%
1 1 Oversize 1'% A 2 e b 143 2h 3% 1 h 6/
b 5/ Standard A A ) 5 5 5 . s | 6'/s
= 2 O = i 2 o h 1.84 3h 4%, 3 4% e
y 5/ Standard A A N N B 5 s | 6/
21/ o T T 3 o h 2.19 3% 4% : 4, -
1 Standard 1 A 3 7'
1 3 7, 5 1 1 3
3% T Oversize T o 3% e 3 2.76 416 5 3 4, 3
1 Standard 1 ) ; ) 4 ) , *h s 7'/
4 1J/a Oversize 13/8 S/a 4 /2 /m /a 3.32 5 /w, 6 /4 1 4 /4 3
1 Standard 1% A | ) i - - £ 7
> 1% Oversize 1% % I e © Sl el 7h 1 > 8/
1 q/ts Standard 1 7/{5 7/& | Y 3 5 5 7/5 | 83/4
6 1°s Oversize 2 FA o' e A 4.88 7h &h 1% Sk 9's
For dimensions not shown, see page 26.
/ /
SERIES ‘FM’ DIMENSIONS: DOUBLE ROD END BASE MOUNTS
XAD + STROKE
- T
<
T
©)
£ 2] FM-MS1D u::-
< (6) AB DIA.*
o ) ) [( D / HOLES
AT
e - T l TIT LT —
S —|AO AL~ |-AL~] f
SAD + STROKE
‘FM’ SERIES DOUBLE ROD END ‘MS1D’ ANGLE MOUNT DIMENSIONS
c ROD ADD STROKE
-g BORE DIAMETER AB AH AL AO AT S SAD XAD
‘D , °/s Standard R ; ; , 6'/
QO_ 1 /z TR 7/16 13/1(» 1 '/a /a 1 /4 6 /a 6'7/8
) /s Standard 7 , , , 6')
2 A Oversiz® /w 1 /w 1 3/3 /a 13/4 6 /a 67/3
, °s Standard i ; R , , 6%
2 T Ovorsize e s 1 Js /s 2 7 >
\ 1 Standard . . , , , s , 8
£ 1%/ Oversize he 1he 1 /- fs 2% 8% 38,
1 Standard , ‘ ‘ \ ] , 8
4 1%s Qversize s 2'h 1 /- o 3 8/ 8,
= 1 Standard B 8%
= > 1’k Oversize s Zi 5 h L A ? 8o
c 1% Standard , , s 1 3 9'%
= 6 1%/ Oversize he 3 Th & he S'h Pk 9's

*Note: 1'4” bore has (4) “AB” holes on “S” dimension.
For dimensions not shown, see page 26.
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SERIES ‘FM’ DIMENSIONS: DOUBLE ROD END BASE MOUNTS
w FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION) w
NEV NE

/

w
Y
28
A
(@]

=
=
o
)
-
7]

I I
SBDIA. (4) (@) ©)
HOLES
i ] - _ )
o 9 . ER2 ‘ ‘ ﬁ
s @ ami ] i ‘
‘ } TS o ‘ sw %«—-& su 4 |~— su 4«—% sw
| us | XS ——s{e——==——— SSD + STROKE —————
‘FM’ SERIES DOUBLE ROD END ‘MS2D’ SIDE LUG MOUNT DIMENSIONS
ROD ADD STROKE
BORE DIAMETER SB E/2 ST SU SW TS uUsS XS SSD 5
5 3
1) /s Standard o 1 " 1 b 2 31, 1% 34 S
1 Oversize 1 ~
°f» Standard 7 | ; . > ; 1% s
2 T Oversize e A /2 1% o 3 4 T 3%
°)s Standard l 1
1 7 1 1 1 3 3 1 1
2V T Oversize s 1'% /2 1'% /o 3% 4 EA 3%
1 Standard /s
1 9 7 3 1 1 3 3 3
3" T Oversize 'he 1) fa 1'a o 43, 5% 7 3%
1 Standard y ] i ; 4 . 1 h )
4 T Oversize e 2 fa 1 Vi 5'% 6') 7 3
1 Standard - s , B , , 2'hs S
5 13/3 v /15 2 /4 1 1 /16 /16 6 /s 8 /4 25/15 3%
1% Standard . 2%
6 13/2 Oversize Bl 3 1 15he e 77} 9'; 29/:: 4,
For dimensions not shown, see page 26.
=)
)
o)
7
3
{FM-BASE BAR PO E
. o)
HOLES [ (NOI'I-NFPA) =~
SH
J
i 28 ‘
TS ‘ sw»‘ «— sU H‘ ‘ﬁ SU—|
usS 1 XS—+¢——————— SS + STROKE ———— |+ SW &
S
w
=
‘FM’” SERIES DOUBLE ROD END BASE BAR MOUNT (Non-NFPA) DIMENSIONS g
ROD ADD STROKE
BORE DIAMETER SB SH SS ST SU SW TS us XS
5/ Standard B 1%
1/, 7 1/, 3 1/, 1 3 3 1
1 1 Oversize s Tk 3'h s T fo 2% 3': EE
°s Standard | s | | S ; 1%
2 — A "he 1'% 3% /s 1'% /s 3 4 )
5/ Standard l . 1
1 7 7 1 3 1 3 3/ 1
2 T Oversize e 1) 3% /o 1'% /o 3% 4% Tk =
1 Standard 1) =
1 9 3 3 1/ 1 1/ 3 3
3 /4 13/5 Oversize /m 2 /s 3 /4 /z 1 /4 /z 4 /4 5 /4 21/5 %
1 Standard 17/ 3
4 1% Oversize “he 2h 3 & 1 ' 5'% 6'/: 21/:
For dimensions not shown, see page 26.



ORDER
ONLINE

/ /
SERIES ‘FM’ DIMENSIONS: DOUBLE ROD END BASE MOUNT
E FLUSH MOUNT (WITH SLEEVE NUT CONSTRUCTION)
>~
¥ | FM-MS4D: Standard Rod Diameter
é DD TAPS (BOTH ENDS)
EE NPT (2) Y P + STROKE —————»
l B BUSHING DIA. MM ROD DIA.
[ KK THDS. i ‘ b ‘ 3 """
\ 0 [y
< | —
L—. I
Lol g i
A XT J_J SN + STROKE »\'\4’\ NT TAP
R > —+ V LD + STROKE—G> TK DEEP (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 LD | MM P R \% Y NT TK TN SN XT M
E 1% A 1'% s 28 2 s 1h |7he20| 4% s 2% | 1.43 s 1k | 420 3o s 2 | 156 | 6%
: 2 3/4 1 1/8 3/[( 5/16'24 2“/2 1/4 1 1/2 7/16'20 41/8 S/B 23/3 1 84 5/8 1 7/8 5/16‘1 8 1/2 7/8 2“/4 1 15/16 61/8
21/2 3/4 1 '/n j/a 5/1(,-24 3 1/4 1 1/z 7/16'20 41/4 S/H 21/2 21 9 5/:3 1 7/8 3/&—1 6 5/& 1 1/-'» 25/3 1 15/1(, 6]/4

3% 1% 1'% o | 24| 3% 3o Vh | k16| 4 1 2%k | 1276 fo 2% | 'h-13 | 3k 1'% 2k | 27he | 7'

4 1% 1'% | 24 | 4 3o Vh | k16| 4% 1 2%k 4] 3.32 o 2% |13 2%he | 2%k | 27he | 7
5 1% 1'% | 'p-20 | 5% e Th | %164 5 1 3 490 [ 7k 2%k | k11 1 2%he | 27 | 27he | 7%k
6 /s 2 % | 'p-20 | 6% P 2 1-14° 5% s 3 | 4.88 1 2k |10 1 3% 3% | 2%he | 8%

FM-MS4D: Oversize Rod Diameter

DD TAP BOTH ENDS

(2) EENPT Y P + STROKE ——|
B BUSHING DIA. MM ROD DIA. (NOTE: RETAINER
Py B T % HELD ON WITH SOCKET
» C ) [N C ) KKTHDS. H:J TR bt HEAD CAP SCREWS
e " ON BOTH ENDS)
Cla —_—
=]
o i ’lil-
) L
2
e T Pz ‘“A* 1k 1k e
7 i i\ H:J HE HE :H
| [ |
4 ™ ‘% T @NT TAP —1Cr—| o f——6—1
. TK DEEP - v ‘ ‘
EsQ. ~F | LD ‘
XT | SN + STROKE
- ZM + 2 X STROKE >
S
= ‘FM” SERIES DOUBLE ROD END OVERSIZE ROD ‘MS4D’ FLUSH MOUNT DIMENSIONS
72]
=]
e BORE A B C DD E EE F G KK | LD | MM P R \% Y NT | TK | TN | SN XT | ZM
o
1'% 1% | 1% o |28 2 i o Th |2h-16| 4% 1 2k [ 1.43 ] ) 2 |20 s 2 | 2%he | 67k
2 1% | 1% i Phe-24( 2 a o Tk |2h-16| 4% 1 2k [ 1.84] ) 2% [Phe-18] '/ s 2 | 2%he | 67k
2 1'% 1'% o |*he-24| 3 s e 15 |Ph-16] 4 1 2'h 1219 4 2 16| s Th | 2% | 2% 7
3% 1% 2 o |-24 | 3% 3o s Vh | 1-14 | 4 Vh | 2k [2.76 | 3k 2k | h13] 3k 1h | 2% | 2" 8
g 4 s 2 b [Ph-24 4% s s TVh {114 4 1T 2k 1 3.32 | 2k | h13] 3k 2%he | 2% | 2" 8
.=
Ir_% 5 1% 2 k|20 5% o e 1h | 1-14 5 1 3 410 | k 2%k |11 1 2he | 27k | 2"he | 8%
6 2 2%y S ['h-20] 6% ' 3a 2 112 5% s 3 | 4.88] ') 3% 10 1'% 3% 3% | 3% | 9
ORDER
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SERIES ‘FM’ FLUSH MOUNT: MOUNTING KITS

Most ‘FM’ cylinders are shipped ready to accept any ‘FM’ Series mounting kits. ‘EM’ cylinders can be used
in different applications simply by changing the mount. In addition, the ‘FM’" Flush Mount feature can be
used for mounting—ijust use the (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 (6) mounting kits. Each kit 'comes complete

=<}
&
2,
a
o)
=
=
(=9
(0]
-
7]

with fasteners.

MP1

MP2

MP4

S
vr2 06

R
=
LY

BASE BAR

(Note: MS4 mount required.) Y
=
o
=)
a
) ’ =
SERIES ‘FM’ MOUNTING KITS
BORE MP1 MP2 MP4 MF1 MEF2 MS1 Base Bar
Part Number | Part Number | Part Number | Part Number | Part Number | Part Number | Part Number | SH Dimension
1% FMP115 FMP215 FMP415 FMF115 FMF215 FMS115 FMS215 1'%
o
2 FMP120 FMP220 FMP420 FMF120 FMF220 FMS120 FMS220 1'% -OU
w
=
2 FMP125 FMP225 FMP425 FMF125 FMF225 FMS125 FMS225 1 g
3a FMP132 FMP232 FMP432 FMF132 FMF232 FMS132 FMS232 2%
4 FMPT140 FMP240 FMP440 FMF140 FMF240 FMS140 FMS240 2%
5 FMP150 FMP250 N/A FMF150 FMF250 FMS150 N/A — =
2
6 FMP160 FMP260 N/A FMF160 FMF260 FMS160 N/A — g
*Base Bar “SH” dimension is not NFPA. Refer to pages 24 and 28.
All other dimensions are NFPA.
ORDER
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3-Position Back-To-Back ‘FM’ ‘TD’ ‘TA

Tandem

ORD

ER

ORNLINE

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 (2) individual cylinders having common bore sizes, built as one unit utilizing
commonm 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 89 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:
07,17, 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: 3-position cylinders rely on the back piston rodto.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.

HOW TO ORDER: BACK-TO-BACK CYLINDERS

I CYL. #1

BTB - TA -MS4 - 2 x 10-

A A

BACK-TO-BACK

SERIES
TA | 250 PSI AIR
TD | 250 PSI AIR, TOUGH-DUTY
STAINLESS STEEL
(Refer to Cat. # CAT-TRDSS-602 for
ordering information)
FLUSH MOUNT (Add-A-Mount)
TRIPLE ROD

SSs

FM
TRA

NFPA MOUNTS

MXO
MT1

MT2
MX1

MX3
MF1

ME3
MS1
MS2
MS4

NO MOUNT

FRONT TRUNNION

REAR TRUNNION

EXTENDED TIE RODS - HEAD & CAP

EXTENDED TIE RODS - HEAD

FRONT FLANGE (1 1/2"-6” Bore)

FRONT MOUNTING HOLES (8” Bore)

FRONT & REAR END ANGLE

SIDE LUG (1 1/2"-4” Std., 5” and above consult factory)
BOTTOM TAPPED HOLES

STANDARD PORT AND CUSHION
ADJUSTMENT POSITIONS

* Ports - Positions 1 and 5 A

* Cushion Adjustment - Positions 2 and 6
on both cylinders (opposite sides from
one another)

* Specify Non-Standard Positions When
Ordering

About our Part Number System

* Simple, easy to understand

* No excessive codes!
* Eliminates mistakes when ordering

Example: Back-To-Back

Cyl. 1is a ‘TA' series, MS4 mount, 2" bore X 10"
stroke.

Cyl. 2 is a ‘TA series, MXO (no mount), 2" bore X 5”
stroke, with a magnet (for Reed Switches), and Head
& Cap cushions.

Part Number:
BTB-TA-MS4-2 x 10 with
TA-MXO-2 x 5-MPR-HC

|
HC

WITH

I—CYL.#2—|
TJTA-MXO -2X5-MPR - HC

A * A
BORE STROKE CUSHIONS OPTIONS
1R (CYL. #1) HEAD GUSHION fF 0 ADDS LENGTH TO CYLINDER - SEE “OPTION LENGTH ADDER” CHART, PAGE 5.
2 0” to 50" H POSITION 2 IS STANDARD A= EXTENDED PISTON ROD THREAD (Example: A = 27)
2182 Made to Order SPECIFY'FOR POSITIONS: 1, 3 & 4 A/O | AIR/OIL PISTON
3 1/4 LONG HEAD CUSHION ¥ [ B | 1/4” URETHANE BUMPER BOTH ENDS
4 A LH POSITION 2 IS STANDARD X BC 1/4” URETHANE BUMPER CAP ONLY
5 SPECIFY FOR POSITIONS: 1,3 & 4 X | _BH_| 1/4” URETHANE BUMPER HEAD ONLY
6 EXTRA LONG HEAD CUSHION BP BUMPER PISTON SEALS (1 1/2” - 8” Bore)
8 A ELH POSITION 2 IS STANDARD X BSP | BSP PORTS (SPECIFY SIZE, Example: BSP = 1/4”)
SPECIFY FOR POSITIONS: 1,3 & 4 = | EXTENDED PISTON ROD (Example: C = 3")
CAP CUSHION EN__| ELECTROLESS NICKEL PLATED (Refer o page 84 for
C POSITION 6 IS STANDARD KK2 | LARGE MALE ROD THREAD
SPECIFY FOR POSITIONS: 5,7 & 8 KK3 | FEMALE ROD THREAD
LONG CAP CUSHION KK3S | STUDDED PISTON ROD (KK3 with Stud, Loctite in place)
A LC POSITION 6 IS STANDARD KK4 | FULL DIAMETER MALE ROD THREAD
SPECIFY FOR POSITIONS: 5, 7 & 8 KK5 | BLANK ROD END (NO THREADS, ‘A’ = 07)
EXTRA LONG CAP CUSHION LF LOW FRICTION SEALS (Refer to page 84 for specifications)
@ ELC POSITION 6 IS STANDARD X MPR MAGNETIC PISTON FOR REED OR SOLID STATE SWITCHES -
SPECIFY FOR POSITIONS: 5,7 & 8 TRD MODELS: R10, RAC, AND MSS (Refer to pages 105-111 for selection)
MPH | MAGNETIC PISTON FOR HALL SWITCHES
A Not available on ‘TRA MS METALLIC ROD SCRAPER (BRASS CONSTRUCTION)
S eri es NR NON-ROTATING (Refer to page 86 for specifications)
OP OPTIONAL PORT LOCATION (Example: Ports @ 3 & 7)
0S OVERSIZE ROD DIAMETER (SPECIFY SIZE, Example: 0S = 1 3/8”)
1 SAE | SAE PORTS (SPECIFY SIZE, Example: SAE #10)
X SE SPRING EXTEND (CONSULT FACTORY)
X SP SPACER PLATE (Refer to page 34 for dimensions)
X| SR SPRING RETURN (CONSULT FACTORY)
SSA | STAINLESS STEEL PISTON ROD, TIE RODS & NUTS, AND FASTENERS
SSF | STAINLESS STEEL FASTENERS
SSR | STAINLESS STEEL PISTON ROD
SST | STAINLESS STEEL TIE RODS & NUTS
X ST STOP TUBE (SPECIFY STOP TUBE LENGTH AND EFFECTIVE
STROKE) (Example: TA MS4 2 X 24" EFFECTIVE STROKE-ST=3)
STEEL TUBE| STEEL CYLINDER TUBE, BLACK EPOXY PAINT FINISH
TH 400 PSI HYDRAULIC NON-SHOCK (Refer to page 90 for
Vs FLUOROCARBON SEALS
WB PISTON WEAR BAND
XX SPECIAL VARIATION (SPECIFY)

SPACER PLATE
(SP OPTION)

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)

“ugp”

OPTION WILL INCREASE OVERALL

LENGTH BY “FH” DIMENSION. (See page 32
for “FH” dimensions)

Tip:
ports on one of t

If overall Ienﬁth is tight, specify rotating the
e cylinders in lieu of a spacer

plate.
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18
8 BACK-TO-BACK DIMENSIONS: BASIC CYLINDER (NO MOUNT) |
(72}
W A
il | About Rod End Styl
o out Rod End Styles A
> PISTON ROD END STYLES =
= Style 1 Male Rod End is STANDARD 5
)
1| | Other NFPA Styes can be specified STYLE1 &2  STYLE3 STYLE 4 STYLE 5 %
(See Chart).
= KK1 & KK2 KK3 KK4 KK5
G Need a rod end not ||Sted? ' lfs’?yLE N MM ROE\I/)JA. KKS’\;SMTYLEV(? MM RODPJ?. MM HODB\I:\i.
< NO PROBLEM! Each Piston Rod is K2 ROD KK KKs
SN made to order and does not delay K(STYLE 2) DA T (STYLE 4) — (STYLE5)
=~ shipment. Coarse (UNC) threads, | 3y ____ m B0 Y
> Metric threads or just plain rod ends . 1] — 3
Q are common. Thread lengths are also | leeeeeeeeod e A - >
& made to order (Specify: “A”=Length). L L _J
~ l—— A e} — C |j— A C |+— c
~ NEED SOMETHING NOT LISTED? L A L L
a Just send us a sketch. v |-— — v |~— —v |~— v |.—
<C In most cases, quotes are turned <—A—~|
W 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| V
11/ 2 21/ 5/& Standard 7/1&-20 3/4 1/2-20 3/4 7/1(,-20 5/4 5/5-1 8 3/4 No Threads 3/3 1/4 ;l
Y2 2P Oversize | %16 i 14 1% 7-16 i 1-14 i No Threads | % | % )
3 4,5 1 Standard 16 1'% =14 1'% /16 1'% 1-14 1'% No Threads I
v 1%k Oversize 1-14 1% 14-12 1% 1-14 1% 134-12 1% No Threads % |
6&8 1 Standard 1-14 1% 1'4-12 1% 1-14 1% 1%-12 1% No Threads b |
13 Oversize 17:-12 2 1'5-12 2 17:-12 2 19:-12 2 No Threads | % | '
MXO/MXO OPTION “SP” SPACER PLATE (DETAIL)
; 7 2 ]
CYL. #1 CYL. #2 N
e
(4) EE NPT
B BUSHING DIA. e——Y——l———— P sTROKE PO P + STROKE ———s+——
: MM ROD DIA: > e MM ROD DIA.
@ W KK THDS. B Rl L KK THDS.
| © o ] CYL. #1 CYL. #2 IE" =
-
L L*A—» A—b‘ ?
@ ©
o)
L

—>‘C G—»| fo—J—e—J—»| f—G— Cle—
\ \
R F LB + STROKE LB + STROKE ———— »{ F

EsQ.

ZMB + STROKE OF CYLINDER 1 & 2

BACK-TO-BACK BASIC DIMENSIONS ‘MXO’ STANDARD & OVERSIZE RODS
BORE DI:I\CII)IIE?I'ER A B C E EE F FH| G ] K KK LB IMM| P [PO| R RM \% Y |ZMB* w
e e s s e e R e e e e
. sk e e R R e e A B
2 e e s |k e [ | | e 3 e 2 | (29 e
B R R R e B B A Ly
o o [ | | o [ | k| b e 4 R 2| 1 P2 BT
AR TGawan b i R R R R R s R s R Rl G Ervrs e e ks
6 113// Séavli?iﬂ 1;/*’ 22% 5; 6h | k| | k| 2 | 18] e 11/11‘; 5 T; 3% | 1% |4.88| 3% DIA. 7 2;/4 ]g; §_
o o WL o | on | | = | 2 | ve| ok ] s [ 2 | 10 [oaa) 3o P22

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

ORDER
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BACK-TO-BACK DIMENSIONS: PIVOT MOUNTS

HARD CHROME PLATED O.D.
WEAR SURFACE ON TRUNNIONS,
T TD DIA.
- lr +.000

@@ -.001
& 0 H@ MT1| | [MXO MT2i& |MXO
}ATLN*E ST — XG—D‘ [——— XJ + STROKE ——»|
k ut
MT1 / MT2 Note: MT1 and MT2 Trunnions are bolt on, non-removable design.
‘MT1’ HEAD TRUNNION AND ‘MT2” CAP TRUNNION MOUNT DIMENSIONS
ROD ADD STROKE
BORE DIAMETER E D TL uT XG XJ
y */» Standard T 4
Tk 1 Oversize 2 ! ! 4 N/A* 4
% Standard ] , 1% 4's
2 1 Oversize i ! ! L 2'fs 4
, % Standard 1 47,
2 1 Oversize 3 ! ! > 2'fs 4%,
; 1 Standard S ) 2Ys 5
. /4 11/8 Oversize . /4 . ! ¢ /4 21/1 51/4
1 Standard | | 2'/s 5
4 1%/s Oversize 4 ! ! o'k 2 5'
1 Standard ; | 2'/s 5"
> 1% Oversize s ! ! 7 2 5'%
1% Standard . 5 B . 2% 57,
6 1°4 Oversize 6 T h I 27fs 6'/s
1% Standard ; , , ; 2% 6
8 1°4 Oversize s i iz I 27fs 6'/s

*No oversize rod available on 14" bore MT1.

BACK-TO-BACK CYLINDERS: SCHEMATICS

The following schematic is commonly used
for back-to-back applications.

Cylinder strokes can be the same or
different.

Back-to-Back cylinders are designed and
built with (2) separate piston rods. Cylinders
operate independently of one another.

Tip: Before ordering, check the air fitting
sizes to be sure you have adequate room at
the ports “B” and “C” to.install fittings. Ports
can be rotated-on one cylinder or a spacer
plate can be added (between cylinder caps)
to provide clearance for fittings.

EXAMPLE:

Shown'is a back-to-back cylinder with each
cylinder operated with an independent air
valve & (2) flow controls used to regulate
cylinder speed.

SCHEMATIC

ACTUATION SEQUENCE:

PRESSURE TO PORT ‘B’ EXTENDS CYLINDER #1,
PRESSURE TO PORT ‘A’ RETRACTS CYLINDER #1,
PRESSURE TO PORT ‘C’ EXTENDS CYLINDER #2,
PRESSURE TO PORT ‘D’ RETRACTS CYLINDER #2.

FLOW
CONTROL

AIR AIR
SUPPLY SUPPLY
AR VALVE \ | AIR VALVE |
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4 BACK-TO-BACK DIMENSIONS: TIE ROD & FLANGE MOUNTS
=}
[
= MX1
Q
U '.1‘},‘ '.1‘1.' '.1‘1.'
& Pz
G
% | O
—— R —» )‘7 FH
S MX3/MXO
~ DD
8 [T
A s
N TIE ROD EXTENDED ‘MX1’ & ‘MX3” MOUNT DIMENSIONS TIE ROD EXTENDED ‘MX1’ & ‘MX3” MOUNT DIMENSIONS
a ROD ROD
= BORE DIAMETER AA BB DD FH R BORE DIAMETER AA BB DD FH R
5
1 pStandard oo o0 f g |y | w | 143 4 1Standard 1 o0ty fyoa |y | 332
1 Oversize 1% Oversize
5
2 hStandard 1) g fyos | % | 1.84 5 Potandard 1o 0 1 iy | 20 | % | 410
1 Oversize 1% Oversize
5 3
21 k Standard -, W | he24 | % | 219 6 Uhstandard | o gy | oo | w | 488
1 Oversize 1% Oversize
1 Standard 1% Standard .
1 3 3/ _ 5 *%95 5/._ *5
3 T Oversize 3.9 1 Yo-24 /s 2.76 8 T/ Oversize 9.1 2%h6 /=18 /s 6.44
*Round retainer used to retain bushing, not a full front plate as other bores.
< **“BB” dimension from head on 8” bore.
p=
B

OPTION “SP” SPACER PLATE (DETAIL)
L

3 T

MF1/MXO

(172" - 6” BORES)

1

CYL. #2

[FBHOLES @
Foi e it
g
L—TFUF—J_.] w e-FH
ME3/MXO

(8” BORE ONLY)

~
S
b
=
2
~
S
b
2

FB HOLES (4)
a (4)

< A f
= ) e :jq:
: oo | |
£ g
o =W
‘MF1’ FLANGE & ‘ME3’ 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
°/s Standard s 1 Standard f . j A
1 5 3 I 3/ 3 1 7 5 I 7 1/,
1% T Ovorsize 2 he | s |1.43 2% | 3% T 4 T Oversize 45| 7he | ok |3.32 5he| 6 7
5 5 3
2 b Standardinlo |y, [ s [1.8a] — | — | 3% | 4% |2 5 1Standard o, o s g 0l — [ — [ 6% | 79 |2
£ 1 Oversize 1 1% Oversize 1
o , *s Standard s s 7 R 1% Standard gl R s gk
'% 2k T Oversize 3 o o (219 — | — | 37 | 4% T 6 T Oversize 6| %he | s [4.88] — | — | 7%k | 8% T
[ , 1 Standard R ; I |k 1°; Standard | .y 1/
3% T Oversize 3| 7he | ok |2.76 46| 5% T 8 T Oversize 8% | "he | NJAN/A|*3'4(7.57 [ N/A|N/A Th
*Round retainer used to retain bushing, not a rectangular flange plate as other bores.
ORDER

ONLIME
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BACK-TO-BACK DIMENSIONS: BASE MOUNTS P
17
=

‘MS1” ANGLE MOUNT DIMENSIONS ‘_<(2
ROD ADD STROKE =
BORE| DIAMETER | AB [AH| AL [AO | AT |FH|[ S SAB %
5 -
1y, e Standard 1o Sy by b o | | 10 @
1 Oversize
5
o pmStandard o e by b | | | 10
1 Oversize
oy, pstandard g by | 2w | ton
1 Oversize
3 '/4 L Standa.lrd q/m 1 1r'/u) 1 ]/4 !/z 1/ﬂ r‘/ﬁ 274 1 21/4 3
1% Oversize =
1 Standard e ; 7 7 7 e iy =
4 1% Oversize S R N N 12% @ Ll ul l 1 @
5 Sandard Vo | 2 | v | o4 | ko | b [ 4 13
13/5 : ve(rflzs (0480
6 s otan E'il‘ Bhe | 3% | 1| %k | *he | 3 | 5% 14,
1% Oversize AT
1% Standard . v H=
8 T oversze | o | H || Mo Ve || 7 13% I SovNDER 182 n
*3'." diameter round retainer on 8” bore.
S
‘MS2’ SIDE LUG MOUNT DIMENSIONS : T : (4) SB DIA. ~
ROD ADD STROKE @ @ e
BORE| DIAMETER | SB [E/2| ST | SU [SW|[SZ | TS | US [ XS SS ©
5 3
1y, peStandard b, T g | o3 Rl 2 st
1 Oversize 1 | L. ]1/2
% Standard | A0S T, T, 1% [ H 2k
2 T Oversize o | 1| o | 1] s | %k |34] 4 T 27y - J
5 3 us
gy, pesandard o, S by b o | o 3 e Bl 3 "
1 Oversize 1% Msz
7
3y o otandard o, by b o | o |4 | s L2 gy, )
1% Oversize 2 o t - jr 2
1 Standard | , oy T Lo Ty e 1 [ } - L ) R | =
4 T Oversize ho | 20| e | V| | P [52] 670 T 3%
1 Standard | ,, R a1 el o1 (276 ;
5 T Oversize he | 226 1 (16| s | °he | 67608/ o 3% | L
’ : T
6 1!8 Stande}rd Bhe [ 3| 1 |1%he| e | Bhe | 77 | 9 29/16 3% ‘ L ‘
1°4 Oversize 2%he sw] e su—] swof el o) e sU—] |esw
1% Standard | ; e | |y q0/12%he 4 — xs — L lesw
b [T Oversize] e[ #4] 1 [Ve| e |l O ) ™ St St

Note: The option not to have side lugs on center (2) caps is available. Use the “XX” S-;

option in the “How To Order” section (specify). %

Example: BTB-TA-MS2-4 X 5-MPR with TA-MS2-4 X 3-BP-"XX" I—I

“XX” = No side lugs on center (2) caps ?w
2
=]
‘MS4’ BOTTOM TAPPED MOUNT DIMENSIONS @ T @
ROD ADD STROKE
BORE| DIAMETER | E/2 | NT [ TK | TN | XT | SNB SN A @j\/m
5 e & .
1, fs Stande.lrd 1 0l o | o 1 r/m h 2, T INY\$EY
1 Oversize 2%he E/2 \
) Standard |, [, , o 1% | | L@' @ w
2 = 1 /4 fe-18 /2 /s = /a 2 /4 ) NTTAR "
1 Oversize 2%he o -
°% Standard 16 2
1 1 3/ 5 1 N 7 3 =
2 T Oversize Tk =16 % | 1Y e /o 2 g
3, 1 Stande}rd il sl o | 2’/ 1 2% MS4 S
1% Oversize 2"/
1 Standard v s , 2he | ., B ) ) )
Y TWrovesize | 203 2 | 20 o M 2 i
1 Standard y W | 27k | ) B
£ 13/3 Oversize y /4 /s -1 L 2 /m 2”/16 L /B 2 /8
1% Standard B . v 1 2%e | o, ,
6 I Oversze ] 3% |#10| Tk | 3% PR T 3% »‘
1% Standard | |, , g1 2% | ; i : =
b [owersze | &N 1O | g T oy 1" TR O ol =

Note: The option not to have ‘MS4’ taps on center (2) caps is available. Use the “XX” [}

option in the “How To Order” section (specify). =

Example: BTB-TA-MS4-6 X 7-H with TA-MS4-6 X 4-C-“XX"
“XX" = No ‘MS4’ taps on center (2) caps
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Tandem

You can create a 3-Position cylinder from any single stage
series of cylinder. (Note: not available on multi-stage

products)

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

of delivering 3 rod positions.

3-POSITION BENEFITS:

* 3-POSITIONS IN ONE CYLINDER — One cylinder
produces three different rod end positions. By varying
stroke lengths, a multitude of positions can be created.

* SIMPLIFIES MACHINE DESIGNS — Eliminates the
need for an additional cylinder to create a third
position. 3-Position cylinders reduce space and the cost

to mount multiple cylinders.

ORDER
ORNLINE

3-POSITION CYLINDERS:

POSITION 1 (RETRACT)
Pressure to port ‘A’ fully
retracts cylinder.

POSITION 2 (MID-STROKE) A LS i
Pressure to port ‘D advances =
cylinder to mid-stroke posltion.

POSITION 3 (EXTEND)
Pressure to port ‘B’ fully
extends cylinder.

3-POSITION CYLINDERS
HOW THEY WORK

[]= PRESSURE

: =z =

=
lW////////éW/////ﬂé
gz Z

(MID-STROKE)

A’ Y D

E-
=z
lW//////ﬂé

.

(EXTEND)

HOW TO ORDER: 3-POSITION CYLINDERS

I—CYL.#1—|
3P - TA -MS4 - 2 x

10 -

MPR WITH

CYL. #2 1

[
TA - MXO -2 X 5 - MPR

H-
A

A ¢ \ A
1
]
BORE STROKE CUSHIONS OPTIONS
112 (CYL. #1) HEAD GUSBION ADDS LENGTH TO CYLINDER - SEE “OPTION LENGTH ADDER” CHART, PAGE 5.
2 0" to 50” H POSITION 2 IS STANDARD ‘ A = | EXTENDED PISTON ROD THREAD (Example: A = 2°)
212 Made to Order SPECIFY FOR POSITIONS: 1, 3 & 4 AS__| ADJUSTABLE STROKE - RETRACT (SPECIFY LENGTH, Example: AS = 47)
SERIES 31/4 LONG HEAD CUSHION A/O [ AIR/OIL PISTON
TA | 250 PSI AIR 4 LH POSITION 2 IS STANDARD X | _B__| 1/4” URETHANE BUMPER BOTH ENDS
TD | 250 PSI AIR, TOUGH-DUTY 5 SPECIFY FOR POSITIONS: 1, 3 & 4 x| BC | 1/4” URETHANE BUMPER CAP ONLY
STAINLESS STEEL 6 EXTRA LONG HEAD CUSHION X BH 1/4” URETHANE BUMPER HEAD ONLY
SS | (Refer to Cat. # CAT-TRDSS-602 8 ELH POSITION 2 IS STANDARD BP | BUMPER PISTON SEALS (1 1/2” - 8" Bore)
— L"L’J’S’ie”v'l”gd;’?’:\ZZ‘_’;‘_’MOUHU SPECIFY FOR POSITIONS: 1,3 & 4 BSP | BSP PORTS (SPECIFY SIZE, Example: BSP = 1/4”)
TR T TRIPLE FOD (VL 71 Only) CAP CUSHION C = | EXTENDED PISTON ROD (Example: C = 3”)
c POSITION 6 IS STANDARD EN | ELECTROLESS NICKEL PLATED (Refer to page 84 for specifications)

NFPA MOUNTS

MXO | NO MOUNT

MP1_| REAR PIVOT CLEVIS (CYL. 2 ONLY)

MP2 | REAR PIVOT CLEVIS (1 1/2-6” Bore) (CYL. 2 ONLY)
MP4 | REAR PIVOT EVE (1 1/2” - 4" Bore) (CYL. 2 ONLY)
MT1_| FRONT TRUNNION (SPECIFY CYL. 1 OR 2)

MT2 | REAR TRUNNION (SPECIFY CYL. 1 OR 2)

MX1_| EXTENDED TIE RODS (HEAD & CAP)

VX2 | EXTENDED TIE RODS (CAP END)

MX3 | EXTENDED TIE RODS (HEAD END)

MF1_| FRONT FLANGE (1 1/2°-6") (CYL. 1 ONLY)

MF2_| REAR FLANGE (1 1/2°-6") (CYL. 2 ONLY)

ME3 | FRONT MOUNTING HOLES (8") (CYL. 1 ONLY)
ME4 | REAR MOUNTING HOLES (8") (CYL. 2 ONLY)
MS1 | FRONT & REAR END FOOT

Ms2 | SIDE LUG (1 1/2"-8")

MS4 | BOTTOM TAPPED HOLES

About our Part NumberSystém

* Simple, easy to understand
* No excessive codes!
* Eliminates mistakes when ordering

Example: 3-Position

Application calls for a 2” bore cylinder with stroke
positions of 0%, 5” and 10", base mount on rod end
cylinder only, with magnetic piston for position
(switch) sensors.

Part Number:
3P-TA-MS4-2 x 10-H-MPR with

TA-MXO-2 x 5-MPR

A\ Note: The “Head” port of CYL. 2 can
be used as a “vent”. (Single Acting) or
“Powered” (Double Acting).

SPECIFY FOR POSITIONS: 5, 7 & 8

KK2 | LARGE MALE ROD THREAD

LONG CAP CUSHION
LC POSITION 6 IS STANDARD
SPECIFY FOR POSITIONS: 5, 7 & 8

KK3 | FEMALE ROD THREAD

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

KK4 | FULL DIAMETER MALE ROD THREAD

EXTRA LONG CAP CUSHION
ELC POSITION 6 IS STANDARD
SPECIFY FOR POSITIONS: 5, 7 & 8

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

LF LOW FRICTION SEALS (Refer to page 84 for specifications)

MA | MICRO-ADJUST (6" MAX. STROKE) Available on Double Rod End Models

HOW TO ORDER:
3 Position Cylinder:

Position 1 (Full Retract) - This position is always

0.00"

Position 2 (Mid-Stroke) - This will be the stroke of
Cylinder #2

Position 3 (Full-Extend) - This will be the stroke of
Cylinder #1

Multi-Position Model Available

* 3 Position (Model 3P)

¢ 4 Position (Model 4P)

* 5 Position (Model 5P)

(Consult factory for dimensions on 4P & 5P)

MAB | MICRO-ADJUST WITH SOUND DAMPENING BUMPER (6" MAX. STROKE)

MAGNETIC PISTON FOR REED OR SOLID STATE SWITCHES -

MPR | TRD MODELS: R10, RAC, AND MSS_(Refer to pages 105-111 for

MPH | MAGNETIC PISTON FOR HALL SWITCHES

MS | METALLIC ROD SCRAPER (BRASS CONSTRUCTION)

NR NON-ROTATING (Refer to page 86 for specifications)

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

OS | OVERSIZE ROD DIAMETER (SPECIFY SIZE, Example: 0S = 1 3/8")

SAE | SAE PORTS (SPECIFY SIZE, Example: SAE #10)

X SE SPRING EXTEND (1 1/2”, 2, 2 1/2” bore)

X SR SPRING RETURN (1 1/2”, 2, 2 1/2" bore)

SSA | STAINLESS STEEL PISTON ROD, TIE RODS & NUTS, AND FASTENERS

SSF_| STAINLESS STEEL FASTENERS

SSR | STAINLESS STEEL PISTON ROD

SST | STAINLESS STEEL TIE RODS & NUTS

X ST STOP TUBE (SPECIFY STOP TUBE LENGTH AND EFFECTIVE
STROKE) (Example: TA MS4 2 X 24” EFFECTIVE STROKE-ST=3)

STEELTUBE| STEEL CYLINDER TUBE, BLACK EPOXY PAINT FINISH

TH 400 PSI HYDRAULIC NON-SHOCK (Refer to page 90 for

Vs FLUOROCARBON SEALS

WB | PISTON WEAR BAND

XX SPECIAL VARIATION (SPECIFY)

STANDARD PORT AND CUSHION
ADJUSTMENT POSITIONS
* Ports - Positions 1 and 5

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

* Specify Non-Standard Positions When Ordering
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wy
<8 3-POSITION DIMENSIONS: BASIC CYLINDER (NO MOUNT) |
[72])
| A
il | About Rod End Styl
o out Rod En yles )
[y PISTON ROD END STYLES =
= Style 1 Male Rod End is STANDARD 5
)
o) | Other NFPA Styes can be specifed STYLE1 &2  STYLE3 STYLE 4 STYLE 5 @
et (See Chart). KK1 & KK2 KK3 KK4 KK5
é Need a rOd end not ||Sted? ' lfs’?yLE N MM ROE\I/)JA. KKS’\;SMTYLEV(? MM RODPJ?. MM HOD~D\|£.
< NO PROBLEM! Each Piston Rod is K2 ROD KK Kis
o made to order and does not delay K(STYLE 2) DA T (STYLE 4) — (STYLE 5)
=~ shipment. Coarse (UNC) threads, | 3y ____ m B0 Y
=) Metric threads or just plain rod ends . 1] — 3
Q are common. Thread lengths are also | leeeeeeeeod T A - >
& made to order (Specify: “A”=Length). L | L] _J
~) —A —»I (¢} —» C |+— —A C |+— C
- NEED SOMETHING NOT LISTED? Lo NN Lo Lo
a Just send us a sketch. v |-— —{ v |~— —v |~— v |.—
<C In most cases, quotes are turned [—A
b around in one day!
STANDARD OPTIONAL
MM ROD Style 1 - Male Style 2 - Male Style 3 - Female Style 4 - Male  [Style 5 - Blank R
BORE DIAMETER KK1 A KK2 A KK3 A KK4 A KK5 C \Y -
1 2 2 ’s Standard 7he-20 s 5-20 s "he-20 s =18 s No Threads | % | ' =
v < 2P Oversize 16 1% To-14 1% 16 1% 1-14 1% No Threads | - | %
31/ 45 1 Standard 3/4-1 6 11/8 7/8'14 11/3 j/4-1 6 11/8 1-14 11/8 No Threads 1/2 ]/4
050 1% Oversize 1-14 1% 1-12 13 1414 1% 112 1% No Threads s A
6&8 1°s Standard 1-14 1% 112 15/3 1-14 1% 1612 1% No Threads 5o o
1°4 Oversize 1:-12 2 1'5-12 2 1'-12 2 13-12 2 No Threads | % | '
MXO/MXO £
=
(NO MOUNT)
(4) EENPT
B BUSHING DIA. Y —«— P + STROKE PO P + STROKE —————»|
T T T T (]
&8 7
v | © (o CYL. #1 CYL. #2 =
l =
g
A, i &
C f—G—nf f—G—r—G— fo—J— (@)
-V -+ K|+ =~
c 20. Fle——— LD+ STROKE LB + STROKE — |
ZBO + STROKE OF CYLINDER 1 & 2
3-POSITION BASIC DIMENSIONS ‘MXO’ STANDARD & OVERSIZE RODS
ROD o
BORE| DIAMETER A B C E | EE| F G J K KK IB | LD (MM| P |PO| R RM V|Y |ZBO -
B r’/a Standard 3/4 1 1/& 7/5 3 3 f i 7/Ib-20 5 i G/s 3 3 ]/4 1 7/3 9 8
! /2 1 Oversize 1% 11/2 1/2 2 /8 /8 L /2 L /4 3/4—1 6 3 /a 4 /a 1 2 /8 1 /4 1.43 2 SQ 1/z 21/4 93/3 E“:
Shstandardy| % | 15| % | 2 | o | o | 10, 1720 [0 T Tk Lo | TRAEX | % | k| 9% | IS
2 TOveO % T % | 2 | ) | W] ) 76| o | ¥l = e || T 245Q. | % | 2% | 9
1 5/8 Standard 3/4 1 1/8 l/& N N 1 5 7/46‘20 3 1 5/3 1 N 1 j/4 HEX 1/4 1 7/& 95/16
2 Tovesize TAA a1 > | 21 2 |7 | e e 2 A 2 T 12 SQ. | % | 2% | 9%
1 Standard 1 1/e 1 1/z 1/2 3/4—1 6 1 23/4 DIA. 1/4 23/5 1 03/4
1 3 1 5 3 1 3 1 3 3
| e e e M M I I i e I i e i I e SQ. | % | 2% | 11
1 Standard 1 1/rs 1 1/z 1/2 q ] 5 3 1 3 3/4—1 6 1 3 1 3 23/4 DIA. ]/4 23/5 1 03/4
M e e e e A R I I e I Il e e R S A T B P B
1 Standard 1 1/a 1 1/z ]/z 1 1 5 3 1 7 3/4—1 6 1 1 23/4 DIA. ]/4 23/3 1 15/16 —]
> [ThOversiee | 2 | % |° Pl E| [ VA VA R g 4t S 7 2 | 2 M oa TR [ %‘_
1 2/a Standard 1 ;/s 2 r’/ﬁ B 3 5 | ; 1-14 i 1 2/ﬁ f f i 3/8 23/4 1 29/16 )
6 13/4 Oversize 2 23/3 3/4 6 /z /4 /8 2 L /2 /m 11/4—12 > > /Z 15/4 3 /4 2 /4 4.88( 3 /Z DIA. 1/z 3 1213/!5 3
ThStandard | 16 | 2 | % | 2 | o | - o L% | o | oo LA 2y | o y % | 2k [ 127
8 T Oversize R AR 8| /s 2 | 1| %he T2 5% | 5% T 3% | 2 [6.44] 3'/ DIA. A 3 137,

ER
ORNLINE
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3-POSITION DIMENSIONS: PIVOT MOUNTS &
CD piA. PIN (INCLUDED) 3'
WITH PRESSED IN BEARINGS CD DA n
s - T|J @
=i e .
o sstroxeor_ kLgehal e i Ll o o

MXO/MP1 MOUNT MXO/ MXO/
(Extruded, 12" - 8” bores) MP2 MP4 >

(Casting, (Casting,
14”-6” bore) 114”-4” bore)
‘MP1’ & ‘MP2’ CLEVIS AND ‘MP4’ ROD'EYE MOUNT DIMENSIONS
ROD ADD STROKE
BORE DIAMETER CB CD CW FL L M XCO XDO
5/ Standard R 9') 9y
1 3/, 1/ 1/ 1 3 5
Tk 1 Oversize 2 G G 1 ? h 9 10"
° Standard s ; , ; ) ; 9'/: 9y
- 1 Oversize /4 G G 1 s h 9o 10"
’fs Standard 9°/s 10" —
1 3 1 , 1 1 3 A 5
2% 1 Oversize J f V: Th / h 10's 10 Q
1 Standard 11% 12
1 1 3 5 7 1 7
3 17 Oversize I g /8 i1t s b 117 127
1 Standard | s B B | B 11% 12"
4 1% Oversize Tk 5 k 'k Tk b 117 127,
1 Standard ; s / 7 ; 7 12 12°s
g 1% Oversize e /4 % e U b 12%s 13
1% Standard y R ; ‘ 13% 14
6 1% Oversize Th 1 G P h 1 137 14
1% Standard ; R , 137/s
8 1% Oversize 1k ! L /A 1 ! 14 N/A -
Clevis pins are provided with pivot mounts. S
*MP4 mount not available as standard on 5” bores and above.
Note: Extruded MP1 mounts are standard (1'.” - 8” bores).
Cast iron removable mounts are optional and must be requested when ordering (1'2" - 6” bores).
HARD CHROME PLATED 0.D.
WEAR SURFACE ON TRUNNIONS
@ L @ i HEEE T BN A RE Y i
LA 2
)9 MT1 MXO 0 MXO MT2 & 2
—1
@& 1T & | 12
- - =~ )
L EsQ) _.‘ XJO + STROKE OF ]
uT CYLINDER 1 & 2 ~
MT1 / MT2 Note: MT1 and MT2 Trunnions are bolt on, non-removable design.
‘MT1” HEAD TRUNNION AND ‘MT2’ CAP TRUNNION MOUNT DIMENSIONS
ROD ADD STROKE
BORE DIAMETER E TD TL uUT XG XJO w
*s Standard 1% 8's -
;
Tk 1 Oversize 2 ! ! 4 N/A* 8% 8
5 Standard , | 1 8 E":
2 1 Oversize 2l ! ! s 2'fs 8 8
’s Standard 1% 8
1
2l 1 Oversize 3 ! ! > 2" 8
1 Standard 2 EFA
1 3 3
i 1°s Oversize 2 ! L 2 2 10
1 Standard ; , 2'/s 9°/s
4 1% Oversize 4% ! ! 6 2 10
1 Standard ” » 2's 10"
> 1°/ Oversize St ! ! 7l 2 104 s
1% Standard , , , | 2 11 =
6 1°/ Oversize 6% Th Th I 2}y 11 %
1% Standard ] , , ; 2% 11°% =:
g 1% Oversize i I Ui 11 27 11

*No oversize rod available on 1'»” bore MT1.
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3-POSITION DIMENSIONS: TIE ROD & FLANGE MOUNTS
©
£ MX1
5‘ DD
.% RN HE i\ T ,@ i o)
3
AA
i = @
—h - N
<
5 MXO/MX2 MX3/MXO
DD
T i U Bmfn @ AR @ 5 i HERREE
i = 4@
@Mﬂ & @’ & @' ] B
‘47 BB 45‘ e—— R —» l«— R —.i }47 FH
R TIE ROD EXTENDED ‘MX1’, ‘MX2’ & ‘MX3’ MOUNT DIMENSIONS TIE ROD EXTENDED ‘MXT’, ‘MX2’ & ‘MX3’ MOUNT DIMENSIONS
Q ROD ROD
= BORE DIAMETER AA BB DD FH R BORE DIAMETER AA BB DD FH R
1 Z“ Sotire“rj;;‘; 202 | 1 | %28 | % | 1.43 4 1;8 SOtE\i/re](rjs?;: 47 | % | k24| ok | 332
°/s Standard | B 1 Standard | | s
2 T Oversize 2.6 1% he-24 s 1.84 5 Th Oversize 5.8 1% /-20 13 4.10
; *s Standard , s 1 Standard - ;
2 T Oversize 3.1 1'% he-24 o 2.19 6 T7 Oversize 6.9 1%he /-20 s 4.88
, 1 Standard s R s 1° Standard ks ; s
3% T Oversize 3.9 Vh | %-24 o 2.76 8 132 = 9.1 2he | %-18 ho| 6.44
*MXT1 & MX3 have full square bushing retainer on 1'2" - 6” bores, round retainers on 8” bores.
S **BB dimension from head on 8” bore.
=
MF1/MXO MXO/MF2
(12" - 6” BORES) (172" - 6” BORES)
[FB HOLES (4) FB HOLES (4)

4?.%.?. i _w_ﬁ T AR RS i i A{?‘_%Q Uz _¢§_¢.TI
= i —@t%— i RE i i RE
:-}é - 3 ll JJ + o f H
}2 e ——l w k- FH ZFO + STROKE OF FH e | le— TFTJ
o u CYLNDER1&2 —

&
(=]

ME3/MXO

(8” BORE ONLY)

il

MXO/ME4
(8” BORE ONLY)

FB HOLES (4)

=
2
‘@

(=}
&
on

= W—m| Wb
mosgrocer | LN
‘MF1’, ‘MF2’ FLANGE & ‘ME3’, ‘ME4” CAP MOUNT DIMENSIONS ‘MF1D’ FLANGE & ‘ME3D” CAP MOUNT DIMENSIONS
ROD ROD
BORE| DIAMETER E[FB[(FH| R |RM| TE | TF [ UF [ W [ZFO BORE[ DIAMETER E|FB|FH| R [RM| TE | TF | UF | W [ZFO
% Standard b 9% 1 Standard B . B | 11
1/, 5 3 N 3 3 1|7 5 e 7 1
1 1 Oversize 20| e | k(143 2| 3k 1 19% 4 1% Oversize Al e | k332 5'he O'f 1T [11%
%% Standard |, |, |, PEAED 1Standard | ., [, |, o | o5 | B 1T
£ 2 1 Oversize B - [ e [184 — | — | 3% 4% 1 9% > 1% Oversize Sa | e | B |RRIT) | ) A 1 |11
v °s Standard f B ER 1 Standard T |127)s
1 3 3 I 7 5 1 9 3 I 5 5
:% 2 Toversize | ° | | 7 [219 Sk 4k 9/ 6 7 Oversize | © fo| Phe | 1488 7 | 8% % [13%
= ; 1 Standard |, |, s " NEAEE 1% Standard | .., | . 126 [12%
3 T Oversize 3% | The | % |2.76] — | — [4"s| 52 T 8 T Oversize 8k | he [N/A|N/AL*37%|7.57| N/A|N/A AT

*Round retainer used to retain bushing, not a rectangle flange plate as other bores.
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°
3-POSITION DIMENSIONS: BASE MOUNTS g
=
‘MS1” ANGLE MOUNT DIMENSIONS 2
ROD ADD STROKE =
BORE| DIAMETER | AB | AH [ AL | AO | AT | FH [ S | SAO | XAO %
5 3 =~
e T N N T R R 190{‘/8 &
° Standard | 7 3 : 3 3 1 9%
2 T Oversize he | Vhe | 1 /o o | k| 1P| 10% 0%
* Standard 10
1 7 5 3 1 3 1 3
2 /1 T Oversize /16 1 /3 1 /a /8 /8 2 /4 10 /s 10%
5
3yp e otandard o, S Vg | | | e | 2 | 12 -
1% Oversize 117 ;
1 Standard | , ] ] , s | ; 115 T R T <
4 roverspal e | 2| VR k| k| k| 3% | 12% ] M it HB
1 Standard | ,, S o s S . . L 12
5 13/8 Overame /m 2 /4 1 /a /rs /.6 5/3 4 /4 12 /B 121/2 6) AB DIA
1% Standard | ,, ] gl S S } 13 HOLES
6 13/ Oversize fo | 3| Vh h o fo| ok 14 13°: BJT
- - o
8 1 3/8 Stande}rd H/m 41/4 1 H/\b H/u, 1/4 r’/ﬁ* 71/8 141/8 147/16 A’IAO ‘_AL"I SAO + STROKE OF “ AL > $
1°4 Oversize 147h6 CcvUNDER1a2
*Round retainer on 8” bore.
=
, , O
‘MS2’ SIDE LUG MOUNT DIMENSIONS 7 (4) SBDIA. <
ROD ADD STROKE © Q| [he=
BORE| DIAMETER | SB [E/2| ST |SU |SW|SZ | TS [US[ XS | SSO | SS ©
5 3
v [atandard oy || k{23 ” 3 | 27 i
; SEE Hi
2 [RSandardy, Fal v v | o |34] 4 ]f 3% | 2 o ‘ }i
A TS
5 3 us
2 A gi’;fj;‘: AR AR A A Y] ” 36| 3 )
4
2
3 Lo oy o o || o | o [ 522 e Sl 3% 1 “ lsz 1 -
1 Standard 9 1 3 1 1, 3 1/ 1/ 1% 3 1 l 1 l B g\
4 T Oversize ho | 2| S | V] f | P | 5| 6 I 3% | 3%
1
5 Sondard | 24| 1 [1ohe| e | 0o | cyab ;j 3% | 3
8 16
3 5
6 0 // Sandardy | 3| 1 [15he| e ke | 70 o ;; e ‘
4 o SW- 4= SU —»f SW- [« -+ SZ |«
13/8 Standard 13 7 5 11 13 . ] 25/16 1 3 XS —» -»  [-SW [+ SW
8 [T Oversize] e[ #F] 1 [Ve] el @ A ] 3 i ISt
Note: The option not to have side lugs on center (2) caps is available. Use the “XX” ?j
option in the “How To Order” section (specify). (;\_
Example: 3P-TA-MS2-4 X 5-MPR with TA-MS2-4 X 3-BP-“XX" =
“XX” = No side lugs on center (2) caps Sg
)
o
ok
‘MS4” BOTTOM TAPPED MOUNT DIMENSIONS @ T @
ROD ADD STROKE
BORE| DIAMETER | E/2 | NT | TK | TN |, XT [SNO SN - @j\/m
5 15 E B\ a\
1y, [ Standard B o L ] gy, 2 N \=4y
1 Oversize 25he E/2
5 15
5 /; Sotande.lrd W 18| h 125//1(, 174 2 i @ = e w
Toee Z 5
1 8 1 3/ 5 1 10 7 3 @,
2l e 1 [PAT6| S | 1 e T 2% S =
1 Standard 2’/ Ad =1
1 7 1/ _ 3 1 1 5
3 T HOVersize 1 [L-13( A 1 T 2" 2/ 4
1 Standard | " |, s ; 27/ , B 1
4 13/8 Oversize 2 /4 /2—1 3 /4 2 /10 21%6 2 /n 2 /n l l TB
1 Standard 27
> 1% ?)E\i/re]rs?;e 211 2'hs 2”//111 22 s
1% Standard |, |, . g 2% | o, ,
6 T overszel 3k [#10| VA | 3% R 2k 3% =
1 Standard | |, . o[ 2%e | ., , i
S [T Oversze] P10 V0 | A [y 2R ] i1 e ST oS SR

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

~
=
o
)
=

Example: 3P-TA-MS4-6 X 7-Hwith TA-MS4-6 X 4-C-“XX"
“XX" = No ‘MS4’ taps on center (2) caps
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3-POSITION CYLINDERS: DESIGN TIPS & SCHEMATIC
E
el Design Tips
o gn 1ip 3-POSITION CYLINDER SCHEMATIC
g . , o , ACTUATION SEQUENCE:
I * Order CYL 1 with “MPR” (magnetic piston option) | PRESSURE TO PORT ‘A’ RETRACTS THE CYLINDER TO POSITION 1
i it PRESSURE TO PORT ‘D’ EXTENDS THE CYLINDER TO POSITION 2
and use (3) switches to sense each gtrolfe POSILION. | o SSURE TO PORT ‘B EXTENDS THE GYLINDER TO POSITION 3
See pages 105-111 for switch ordering information.
* You can use “MA” (micro-adjust option) on CYL 2
< to create an adjustable mid-stroke position cylinder. supPLY
, . . . 1
. Durmg.the mlgl stroke posmon,‘th‘e piston rod on @‘E‘ [amvave ] [ amvane ]
CYL 1 is held in place by seal friction and can FLow
" "o . . . CONTROL ¢:(<
extend” in vertical applications when the cylinder A
rod end is mounted down. To prevent this from LY ]
happenlng, a lower air pressure can be appllgd to ] P
cylinder port “A” to offset cylinder rod or tooling
- . . . . —POSITION 1 (RETRACT)
a welght. See your local TRD distributor for help n POSITION 2 (MID-STROKE) PISTON RODS ARE
= S .. . , . POSITION 3 (EXTEND) NOT CONNECTED
designing on air circuit that’s right for your
application.
. L. un i The above basic schematic demonstrates how (3) 3-way air
* For non-rotating applications, you can use a “NR solenoid valves and flow controls can operate a 3-position
(non-rotating) or “TR” (triple rod) Series cylinder as | eylinder. 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.
2 Application Possibilities:
LANE DIVERTER CASE PACKER WITH AUTOMATE SIMPLE AUTOMATE SIMPLE
WITH THREE LANES DIFFERENT HEIGHT BOTTLES ASSEMBLY OPERATIONS MACHINING AND ASSEMBLY
POSITION 1: POSITION 1: POSITION 1: POSITION 1:
RETRACT: FILL FIRST LANE RETRACT: LOAD CASES RETRACT: LOAD HAMMR HANDLE RETRACT: LOAD SHAFT
- W
&
ea = TRIPLE ROD GRIPPER
) N CYLINDER E@Eh‘gggf’ l
= — Y I SHAFT
0 Y . ) H —
3 | |EEE | =2
“ l l l l

POSITION 2: POSITION 2: POSITION 2: POSITION 2:
MID-STROKE: FILL SECOND LANE MID-STROKE: RAISE CASE FOR TALL BOTTLES MID-STROKE: ASSEMBLE HEAD MID-STROKE: DRILL

l

POSITION 3: POSITION 3: POSITION 3: POSITION 3:
EXTEND: FILL THIRD LANE EXTEND: RAISE CASE FOR SHORT BOTTLES EXTEND: INSERT WEDGE TO EXPAND HANDLE EXTEND: PRESS PIN

TRIPLE ROD
CYLINDER

mi\nim)

TRIPLE ROD
CYLINDER TR

=
=}
=
(72}
(=}
&
on

TRIPLE ROD

CYLINDER TRIPLE ROD

CYLINDER

Tandem

ORDER
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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.

AIR OVER OIL BENEFITS:

* 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 throughout
the stroke. Typically, you are supporting a load till it reaches “top center”, and then the load tends to “run-away”
with the influence of gravity. Air-oil cylinders minimize the effect of gravity, providing a smooth stroke.

* 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/Oil piston with single tank provides force multiplication

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

HOW TO ORDER: TANDEM CYLINDERS

IiCYL.#H—‘ I—CYL.#2—|
IM - TA -MF1 - 2 x 10-T WITH JA-MXO-2X10-MPR-H
A

w
i
@,
)
(@]

=
=
o
o
-
[72)

NL,

al,

A T A A A
1
BORE STROKE COMMON OPTIONS FOR ‘OIL’ (CYL. 1)* -
1112 (CYL. #1) “A” = | EXTENDED PISTON ROD THREAD (SPECIFY) St
2 0" to 50" “C” = | EXTENDED PISTON ROD (SPECIFY) S
212 Made to Order H__[ HEAD CUSHION
SERIES 31/4 NOTE: CYL. C__| CAP CUSHION (CYL. 2 ONLY)
TA_| 250 PSI AIR 4 #1 and CYL. EN__| ELECTROLESS NICKEL PLATED (Refer to page 84 for
STAINLESS STEEL 5 #2 strokes KK2 | LARGE MALE ROD THREAD
SS | (Refer to Cat. # CAT-TRDSS-602 5 must be the KK3 | FEMALE ROD THREAD
_ fFoLr Lféﬁ.e&"gdﬂff{f@mmount) 5 (PIsTON KK3S | STUDDED PISTON ROD (KK3 with Stud, Loctite in place)
RODS ARE KK4 | FULL DIAMETER MALE ROD THREAD
TRA | TRIPLE ROD (CYL. #1 Only) CONNECTED) KK5 | BLANK ROD END (NO THREADS, ‘A’ = 07)

MS METALLIC ROD SCRAPER (BRASS CONSTRUCTION)
OP OPTIONAL PORT LOCATION (SPECIFY, Example: Ports @ 3 & 7)

0S| OVERSIZE ROD DIAMETER (SPECIFY SIZE, Example: OS = 1 3/8") g';
NFPA MOUNTS TH | 400 PSI HYDRAULIC, NON-SHOCK (Refer to page 90 for o
MXO | NO MOUNT WB | PISTON WEAR BAND ~
MP1_| REAR PIVOT CLEVIS (CYL. 2 ONLY) XX | SPECIAL VARIATION (SPECIFY) ;
MP2_| REAR PIVOT CLEVIS (1 1/2"-6" Bore) (CYL. 2 ONLY) BSP_| BSP PORTS (SPECIFY SIZE, Example: BSP = 1/4") !
MP4 | REAR PIVOT EYE (1 1/2” - 4" Bore) (CYL. 2 ONLY) SAE | SAE PORTS (SPECIFY SIZE, Example: SAE #10) g?
MT1 [ FRONT TRUNNION (SPECIFY CYL. 1 OR 2) SSA | STAINLESS STEEL PISTON ROD, TIE RODS & NUTS, AND FASTENERS o)
MT2 | REAR TRUNNION (SPECIFY CYL. 1 OR 2) SSF_| STAINLESS STEEL FASTENERS ~
MX1 | EXTENDED TIE RODS (HEAD & CAP) SSR | STAINLESS STEEL PISTON ROD
MX2 | EXTENDED TIE RODS (CAP END) SST | STAINLESS STEEL TIE RODS & NUTS
MX3 | EXTENDED TIE RODS (HEAD END)
MF1_| FRONT FLANGE (1 1/2"-6" Bore) (CYL. 1 ONLY) *Refer to series TA, SS, FM, or TRA for complete list of options.
MF2 | REAR FLANGE (1 1/2"-6" Bore) (CYL. 2 ONLY)
ME3 | FRONT MOUNTING HOLES (8" Bore) (CYL. 1 ONLY) 5 [ OPTIONS* ]
ME4 | REAR MOUNTING HOLES (8" Bore) (CYL. 2 ONLY) ADDS LENGTH TO CYLINDER - SEE “OPTION LENGTH ADDER” CHART, PAGE 5.
m:; ZIR[:?ENLTUSC(; FE:E/:Z'F-’\;?) FooT ‘ COMMON OPTIONS FOR ‘AIR’ (CYL. 2) ‘-IIJ
x| B [ 1/4” URETHANE BUMPER BOTH ENDS -
MS4 | BOTTOM TAPPED HOLES ¥ | _BC_| 1/4” URETHANE BUMPER CAP ONLY )
¥ | BH [ 1/4” URETHANE BUMPER HEAD ONLY L.
BP | BUMPER PISTON SEAL =
H | HEAD CUSHION g

C CAP CUSHION (CYL. 2 ONLY)

EN ELECTROLESS NICKEL PLATED (Refer to page 84 for
MAGNETIC PISTON FOR REED OR SOLID STATE SWITCHES -
TRD MODELS: R10, RAC, AND MSS _(Refer to pages 105-111 for selection)
MPH | MAGNETIC PISTON FOR HALL SWITCHES

MA | MICRO-ADJUST (6" MAX. STROKE) Available on Double Rod End Models
TH 400 PSI HYDRAULIC, NON-SHOCK (Refer to page 90 for

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

0S OVERSIZE ROD DIAMETER (SPECIFY SIZE, Example: 0S = 1 3/8")

About our Part Number System

* Simple, easy to understand

* No excessive codes!

* Eliminates mistakes when ordering

Example: Air/Oil Tandem

Cy[Ak1 iZSO’T';\S’IseHriZS, Iv:F‘I mount, 2” bore X 10” VS | FLUOROCARBON SEALS
stroke, raulic. WB | PISTON WEAR BAND
Cyl. 2 isa ‘TA ser\i/es/ MXO (no mount), 2” bore X STANDARD PORT AND CUSHION XX | SPECIAL VARIATION (SPECIFY)
1H0" thgkg with s'magnet (for Reed Switches), and ADJUSTMENT POSITIONS BSP_| BSP PORTS (SPECIFY SIZE, Example: BSP = 1/4")
eal ap cushions. . SAE | SAE PORTS (SPECIFY SIZE, Example: SAE #10)
* Ports - Positions 1 and 5 SSA | STAINLESS STEEL PISTON ROD, TIE RODS & NUTS, AND FASTENERS

Part Number:

TM-TA-MF1-2 x 10-TH with * Cushion Adjustment - Positions 2 and 6
TA-MXO-2 x 10-MPR-HC

SSF | STAINLESS STEEL FASTENERS
SSR_| STAINLESS STEEL PISTON ROD

* Specify Non-Standard Positions When Ordering SST_| STAINLESS STEEL TIE RODS & NUTS

ORDER
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Just send us a sketch.
In most cases, quotes are turned
around in one day!

m

TANDEM DIMENSIONS: BASIC CYLINDER (NO MOUNT) S

° <

% About Rod End Styles =

] PISTON ROD END STYLES =S
%) Style 1 Male Rod End is STANDARD

'z (CYL. #1) 8

= (OstheEL\IFF;A Styles can be specified S-I;(YK&E&‘IKK% - STI:(.:. 3 STIII('4E 4 STIIESE 5 :

t).

“ . KK1 MM ROD DIA. KK3 (STYLE 3) MM ROD DIA. MM ROD DIA. >

Need a rod end not listed? (STYLE 1) M A M ™ Q

NO PROBLEM! Each Piston Rod is KSK‘I?YLEZ XjA_ T :<S}Slf‘YLE A | (STYLEKSS) Mm

made to order and does not delay K( N\ AT a

R shipment. Coarse (UNC) threads, | ([ T 1 N =

2| e oo e | L ? e R B

made to order (Specify: “A”=Length). *—A—’I c N <—A—'| | _,I c E

NEED SOMETHING NOT LISTED? I"M ‘l;m m

v v %

m

STANDARD OPTIONAL

N MM ROD Style 1 - Male Style 2 - Male Style 3 - Female Style 4 - Male  [Style 5 - Blank
a BORE DIAMETER KK1 A KK2 A KK3 A KK4 A KK5 C \Y
= 1 2, 2 ’s Standard 7he-20 s 5-20 s "he-20 s =18 s No Threads | % | '
< 2P Oversize 16 1% To-14 1% 16 1% 1-14 1% No Threads | - | %
31/4 45 1 Standard 3/4-1 6 1 1/8 7/8'1 4 1 1/& j/4-1 6 1 1/s 1-14 1 1/23 No Threads 1/2 ]/4
r 1% Oversize 1-14 1% 112 17s 1414 1% 1%-12 1% No Threads | %
6&8 1 5/ﬂ Standard 1-14 1 5/8 1 1/4-1 2 15/3 1-14 1 5/3 1 3/5-1 2 1 5/8 No Threads 5/8 3/8
1%/ Oversize 112 2 14-12 2 1:-12 2 112 2 No Threads VA

. MXO/MXO
B (NO'MOUNT)
(4) EENPT
B BUSHING DIA. Y——le——— P+ STROKE PO P + STROKE ————|

MM ROD DIA:
KK THDS. L [N} [N (K]
7
3 T
g ™ CYL. #1 CYL. #2
1
e |
: -
o <
o (¢} f— G —] f—G——0G f—J—
Cg R \ K
e Esq— F e————————— LD + STROKE LB + STROKE ————»|
ZBO + STROKE OF CYLINDER 1 & 2 =

BASIC DIMENSIONS ‘MXO’ STANDARD & OVERSIZE RODS
,§ BORE I?I:SE'ER AlB|c|E|EE|F|G|)|K| K |1B|D/MM[P |PO|R| RM |V | Y |ZBO
e e Y K K= O = E T O e e
Y i I I I o e i o o I s M
a7y ) Py ) ey s
3k 13}8 552\‘/21&]1;2 1; 1;/2 ; 3| v | [ n | % 1/112 a1 | 4 11% 2| 2 |276 23// %\f ; ;; T 1013/4
RO - e I I s ) I o 1 B
(|BE CEEnnnoRtiondnnos SR
'¢_‘§ 6 =7 Oz\i/re’rs?;e o] 6 | | h | 2 | V| e e 5| 5% ] 3 | 2k (488 3% DA S
g s P I A e P Y A O e e

ER
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£ TANDEM DIMENSIONS: PIVOT MOUNTS
=]
£ CD oia. PIN (INCLUDED) Do
? T =] 7 TR i ﬁ SRV N
-} s = ElE ss 7 — A B )
LIRSS L PP o smocor. LR S -
CB CYLINDER 1 & 2 CcB

MXO/MP1 MOUNT MXO/ MXO/

~ 147 _ Q/
s (Extruded, 172" - 8” bores) MP2 MP4
- (Casting, (Casting,
1142%-6" bore) 112"-4" bore)
‘MP1” & ‘MP2’ CLEVIS AND ‘MP4’ ROD EYE MOUNT DIMENSIONS
ROD ADD STROKE
BORE DIAMETER CB CD CcW FL L M XCO XDO
y *s Standard R y ‘ ‘ § 5 9') 9
1 1 Oversize s 5 5 Th s /8 9’fs 10"
°s Standard s , , ; : 5 9'/ 9y
2 1 Oversize I r r I L b 9y 10"
) , ° Standard s ] ] \ s s 9% 10
= 2t 1 Oversize g c c 1 a & 10's 10'%
1 Standard B 11% 12"
1 1 3 5 7 1 7
3h 7% Oversize T h o h y . 117 127
1 Standard ; s s B} ] B 11%s 12
4 1% Oversize Tk s b g Th b 117 127
1 Standard ; s s i ; B 12 12%
> 1% Oversize Tk g b s [k L 12% 13
1% Standard ‘ s ‘ y 13 14'),
6 1°4 Oversize Tk ! I gL Tk ! 137 14/
. 8 1 ST EE T A 1 h N/A A 1 B N/A
s 1% Oversize 14"
e Clevis pins are provided with pivot mounts.

*MP4 mount not available as standard on 5” bores and above.
Note: Extruded MP1 mounts are standard (1'." - 8” bores).
Cast iron removable mounts are optional and must be requested when ordering (1'.” - 6” bores).

HARD CHROME PLATED O.D.
WEAR SURFACE ON TRUNNIONS

7 TD DIA. T
@ i @ l’ +.000 W
E @ e 17
§ @91 ol ®MT MXO MXO| | MT2&
©)
4
o @ | @ ]
) L ESQ) L b XJO + STROKE OF
= ut CYLINDER 1 &2
MT1 / MT2 Note: MT1 and MT2 Trunnions are bolt on, non-removable design.
‘MT1’ HEAD TRUNNION AND ‘MT2’ CAP TRUNNION MOUNT DIMENSIONS
ROD ADD STROKE
= BORE DIAMETER E TD TL UT XG XJO
2 ] ° Standard 1, 8
"E 1k 1 Oversize 2 ! ! 4 N/A* 8%
O *Js Standard 1% 8'/:
a. S 1 1
oA 2 1 Oversize 2h ! ! A 2 8°/s
5/ Standard iEA 8'%h
1
2 1 Oversize 3 ! ! > 2 8'fs
, 1 Standard s S 2 9%
3% 1%/s Oversize 3% L L 5% 2 10
1 Standard , , 2s 9%,
4 1% Oversize 4 L L o' 2 10
1 Standard iy iy 2" 10"
£ 2 1% Oversize Sl L L 7'k 2% 10"
) 1% Standard . R , , 2% 11%
-g 6 1%/ Oversize o' Th Th I 2’} 11%
= 1% Standard ; ) s , 2% 115
e 1%/ Oversize & 15 ke A 2’} 117

*No oversize rod available on 1'4” bore MT1.
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TANDEM DIMENSIONS: TIE ROD & FLANGE MOUNTS

MX1

=<}
&
2,
a
o)
=
=
(=9
(0]
-
w

@ R I [T &
( A
o5
5 @ s T & @
o e AV N
=
MXO/MX2 MX3/MXO >
DD
AA
Hmmm & @ % @ i
‘47 BB MH—— R —» }4— R —4
TIE ROD EXTENDED ‘MX1’, ‘MX2’ & ‘MX3” MOUNT DIMENSIONS TIE ROD EXTENDED ‘MX1’, ‘MX2’ & ‘MX3” MOUNT DIMENSIONS R
ROD ROD 6'
BORE DIAMETER AA BB DD FH R BORE DIAMETER AA BB DD FH R 4
1 hStandard b, 0 f g yag | | 143 4 1Standard [, 501 gy | s | 9 | 332
1 Oversize 1’/ Oversize
2 hStandard |y gy L yoa |y | 184 5 1Standard |50 1 1 yo0 | % | 40
1 Oversize 1°» Oversize
2 hStandard |- W | he24 | % | 2.19 6 Uhstandard | o 1 g | oo | w | 488
1 Oversize 1% Oversize
. 1 Standard s R . 1° Standard ks ; s
31, ThOversze—| 39 | Tk | W24 | k| 276 8 e 2% | 518 k| 6.44
*MXT & MX3 have full square bushing retainer on 12" - 6” bores, round retainers on 8” bores.
**“BB” dimension from head on 8" bore. 2
(12" - 6” BORES) (14" - 6” BORES)
[FB HOLES (4) FB HOLES (4)
AT E, L el il L [ T e »I i
s R 1 @ TS
et . =
1O+ 1 l = SRR CaL J =
. L‘iTFUF‘J Wores] b ZFO + STROKE OF et Ll‘i T T’u g
CYLINDER 1 &2 Cln
o
o)
ME3/MXO MXO/ME4 )
(8” BORE ONLY) (8” BORE ONLY)
FB HOLES (4) [ FB HOLES (4)
hi Li L P/ iigng @ f i i B : | :
T _T .
“RM e [ ] 10 TE E =
—~ l & % | e
) i | TE | I~ =
[~ Wb [ TE —* (=)
e i :

‘MF1’, ‘MF2’ FLANGE & ‘ME3’, ‘ME4” CAP MOUNT DIMENSIONS ‘MF1D’ FLANGE & ‘ME3D’ CAP MOUNT DIMENSIONS
ROD ROD
BORE| 'DIAMETER E/|FB|FH| R [RM| TE | TF | UF | W (ZFO BORE| DIAMETER E|FB|FH| R [RM| TE | TF | UF | W (ZFO
5/ Standard B N EL 1 Standard j B B |11
1 5 3 o 3 3 1 7 5 N N 7 1
1k T Oversizer]| > ho | {143 2| 3k 119% 4 1% Oversize Hl| The | b 1332 5'he O'f 1 111%
°s Standard | | 5 |, MPERED 1Standard |, [, |, o | o5 | k1T
2 1 Oversize | [ (184 — | 1 19% > 1% Oversize Sa | e | T |RRIT) ) ) A 1 |11
5/s Standard l VRS 1% Standard o (127/s
1 3 3 I 7 5 1 9 3 R 5 5
2% T Oversizo 3 % | %k [2.19 3 | 4% T o7 6 T/ Oversize 6'%h | % | 3 |4.88 7% | 8% VA EEY
1 Standard | 11 1%s Standard 1) |12%s
1 3 7 5 N 1 1 1 1 *21
3's T Oversize 3% | 7he | %k [2.76 4"6[ 5% T 777 8 T Oversize 8% | "he INJA[N/A[*374]7.57|N/AIN/A A
*Round retainer used to retain bushing. not a rectangular flange plate as other bores.
ORDER
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TANDEM DIMENSIONS: BASE MOUNTS
=]
c
3‘ ‘MS1” ANGLE MOUNT DIMENSIONS m
3] ROD ADD STROKE
z BORE| DIAMETER [ AB | AH | AL | AO | AT [FH [ S | SAO | XAO @
5 3
ol | ot oo [ [ e [ oo [ &/
5 3
o phsandardly Hagl v | o [ w | o [k | vom 190{“/ T .
) [ S
5
20, q %i’;f:;g do L1 |1 | | | % | 2 | 10 1109/ MST
8
1 Standard | 11%
E 31/4 1 1/8 Overdae J/wa 1 15/15 1 1/4 1/2 1/8 5/3 23/4 1 27/8 11 7/8 XAO + STROKE
R [ SRR R YRV I I I R R B BT T ags
1 Standard | |, S w I s s B , L L 12
5 15/8 Oversize /1(» 2 /4 1 /ﬂ /& /16 /& 4 /4 12 /ﬂ 121/2 L '(—?())CEBSDIA.
3 1/,
6 11// andard ) e [ 3 | v | h | ke | h [ 5| 14 Bj — — e
1% Standard 13 1 13 1 1 5/ % 1 3 14%o A‘i[)_ AL ‘*AL*T\ ¥
8 3 > he | 4 [ 16 'he A s 7% | 14% > et . = SAO+STROKEOF__ ™7
1% Oversize 147} CYLINDER 1 & 2
*Round retainer on 8” bore.
=
~ o5 MS2’ SIDE LUG MOUNT DIMENSIONS RN _@ T @ (5 SBDIA.
BORE| DIAMETER [ SB [E/2| ST |SU |SW|SZ [TS |[US| XS | SSO | SS ©
. °s Standard . B s 1% B
1 /z - 7/16 1 /2 1 ‘/s /a 5/8 2 /4 3W/z 35/3 2//3
1 Oversize 1 o @ ]j/i
B 3 sT | ]
2 /B Stand;.ird 7/m 11/4 1/2 11/14 3/n 5/& 31/4 4 . /B 33/3 27/5 — : :
1 Oversize 14 IS J
5 3 us
gy, pestandard b, S b fa o | o |3 4 B 3 | 3 ’
1 Oversize 1% MSZ
7
< |3 SandardYone |1 o || n [ on (4| 5% et G ma 1 1
s > Oversize 2" 1 j l@
= 1 Standard | , s ol s e L] 5, ; o s o T
4 13/8 Oversize /\b 2 /4 /4 1 /4 /z /4 5 /z 6 /z 21/8 3 /4 3 /4
1 Standard | ,,, | ,, e s 2 | ey [27hs] o5 ,
5 11/3 Overdae /16 2 /4 1 (1 /wa /w /16 6 /8 8 /4 2“/15 3 /3 3 /8
13/5 Standard 13 1 5 m 13 7 T 25/16 1 5 2l E ]
6 TV, Oversize ho | 3% 1 [1%he| Ve | he | 775 | 9V e 41/ 3% sl Tmsua b *‘ <
1°%; Standard 2% [— Xs —| -+ fesw +sw
13 1 5 ul 13 7 1 1 3/
8 [T7ovemize] [+ 1 |"e| | g SR R 2 SRS S
"6 Note: The option not to have side lugs on center (2) caps is available. Use the “XX"
C(g option in the “How To Order” section (specify).
é Example: TM-TA-MS2-4 X 5-TH with TA-MS2-4 X 5-BP-"XX"
: "XX"” = No side lugs on center (2) caps
&
(=]
‘MS4’ BOTTOM TAPPED MOUNT DIMENSIONS @ T @
ROD ADD STROKE
BORE| DIAMETER | E/2 |/NT | TK [ TN [ XT [SNO SN iﬂ
5 15 _
1y, paStandard by ooty |y el g 2 2
1 Oversize 2%he
° Standard i 15 | -, @
g 2 T oversize| | NN " b T 2 @) NTTAR
E= °s Standard 1%/, oo
3 2 1B Oversize LV: [ %1615 T 2°/ q Zh
a. 16
o | gy | tanGaRCUER 5 | s | 1 2R oy 2% MS4
1%k Oversize 2"hs
1 dard 27he s
T o e I e Il B 7 T iif=
1 Standard | _,, |, B 27he ; 7
5 o Ovemze] 2% [T 1| 2% [y 2k 2k
1%/ Standard |, |, , v 2% | o, ,
® 1T Oversize] ° L[0T 3 3] 2 b 3k
£ 1’/ Standard [, [ , o 2% | o, , i
6B | ® [TV Overize] "WATIO] T | 4% R 2R ] 3 7 kSN ST O oo ST
g Note: The option not to have ‘MS4’ taps on center (2) caps is available. Use the “XX”
= option in the “How To Order” section (specify).

Example: TM-TA-MS4-6 X 7-TH with TA-MS4-6 X 7-C-“XX"
“XX” = No ‘MS4’ taps on center (2) caps
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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 48 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
TANK

AIR/OIL
TANK

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

20 PSI AIR

AIR SUPPLY
SUPPLY
AIR/OIL
TANK

N

FLOW 5
CONTROL—

D
=B N HH
CYL. 1 CYL.2

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

AIR
SUPPLY

AIR VALVE

AIR/OIL
TANK

FLOW &K
contROL— A B
S i

CYL.1

oF D‘W
CYL.2:E
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 48 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 42 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 48 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 42 for ordering information)

DESIGN BENEFITS

* Air to Oil extend ratio is 1:1.

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

* Greater 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: 1:7 (for both standard and

oversize rods)
(Refer to charts on page 48 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 42 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 100 to order Air/Oil tanks (A/T).
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Tandem
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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|maximum| EXTEND |RETRACT
BORE | ROD [ EFFECTIVE PISTON | EFFECTIVE PISTON AT 100 PSI AT 100 PSI AIR INLET | OIL/AIR | OIL/AIR ACTUATION SEQUENCE:
AREA (IN/SQ.) AREA (IN/SQ.) (IN POUNDS) (IN POUNDS) [ PRESSURE | RATIO | RATIO PRESSURE TO PORTS ‘B’ & ‘D’ EXTENDS CYLINDER
» T 3337 3920 353 393 57 783 1 2.00 PRESSURE TO PORTS“A’ & ‘C’ RETRACTS CYLINDER
! 1 2.749 1.964 275 196 143 1.56 2.00 AR
2 s 5.977 5.670 598 567 190 1.90 [ 2.00 SUPPLY
1 5.499 4.714 550 471 171 1.75 | 2.00
2 ) 9511 9.204 951 920 194 | 1.94 | 2.00 AR TLVE
: 1 9.033 8.248 903 825 183 | 1.84 | 2.00
3 1 15.807 15.022 1581 1502 190 | 1.97 | 2:00
N E 15.107 13.622 7511 1362 780 | 1.82 | 2.00 | =
4 1 24.347 23.562 2435 2356 194 | 1.94 | 2.00 O AL
/s 23.647 22.162 2365 2216 187 1.88 2.00 TANK TANK
5 1 38.485 37.700 3849 3770 196 | 196 | 2.00
s 37.785 36.300 3779 3630 192 [/1.92 |.2.00
6 s 55.063 53.578 5506 5358 195 | 1.95 | 2.00
Tk 54.143 51.738 5414 5174 191 1.91 2.00
8 1 99.045 97.560 9905 9756 197 | 1.97°] 2.00
1 98.125 95.720 9813 9572 195 [ 1.95 | 2.00
*Theoretical force only. Actual net force will be reduced by seal friction.
SCHEMATIC “B” - TANDEM CYLINDER THEORETICAL* FORCE CHART H EMATI " B”
EXTEND RETRACT EXTEND FORCE |RETRACT FORCE|maximum| EXTEND |RETRACT SC C
BORE [ ROD [ EFFECTIVE PISTON | EFFECTIVE PISTON AT 100 PSI AT 100 PSI AR INLET | OIL/AIR [ OIL/AIR ACTUATION SEQUENCE:
AREA (IN/SQ.) AREA (IN/SQ.) (IN POUNDS) (IN POUNDS) | | PRESSURE | ZRATIO [ RATIO PRESSURE TO PORT ‘D’ EXTENDS CYLINDER
” T 1767 7260 177 176 55071 100 7,00 PRESSURE TO PORT ‘C’ RETRACTS CYLINDER
! 1 1.767 0.982 177 98 222 1.00 1.00
5 s 3.142 2.835 314 284 250 | 1.00 | 1.00
1 3.142 2.357 314 236 250 | 1.00 | 1.00 20Ps1 AR
2 s 4.909 4.602 491 460 250 | 1.00 | 1.00 SN v SUPPLY
2
1 4.909 4.124 491 412 250 | 1.00 | 1.00
31 1 8.296 7.511 830 751 250 1.00 1.00 ,_A‘J
! 1 8.296 6.811 830 681 250 | 1.00 | 1.00
4 1 12.566 11.781 1257 1178 250 | 1.00 | 1.00 AIR/OIL
T 12.566 11.081 1257 1108 250 | 1.00 | 1.00 TANK
5 1 19.635 18.850 1964 1885 250 | 1.00 | 1.00
1 19.635 18.150 1964 1815 250 | 1.00 | 1.00
6 1 28.274 26.789 2827 2679 250 | 1.00 | 1.00 oo <
1k 28.274 25.869 2827 2587 250 1.00 1.00 RN
8 s 50.265 48.780 5027 4878 250 1.00 1.00 CYL.1
1°/s 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 SCH EMATIC ”C”
EXTEND RETRACT | EXTEND FORCE [RETRACT FORCE|maximum| EXTEND |RETRACT
BORE | ROD | EFFECTIVE PISTON | EFFECTIVE PISTON AT 100 PSI AT 100 PSI AIR INLET | OIL/AIR | OIL/AIR ACTUATION SEQUENCE:
AREA (IN/SQ.) AREA (IN/SQ.) (IN POUNDS) (IN POUNDS) | PRESSURE | RATIO [ RATIO PRESSURE TO PORTS ‘B’ & ‘D’ EXTENDS CYLINDER
- PRESSURE TO PORT ‘A’ RETRACTS CYLINDER
11 s 3.227 1.460 323 146 181 1.83 1.00
1 2.749 0.982 275 98 143 | 1.56 | 1.00
2 s 5.977 2.835 598 284 190 1.90 1.00
1 5.499 2.357 550 236 171 1.75 | 1.00
2. e 9.511 4.602 951 460 194 | 1.94 | 1.00
’ 1 9.033 4124 903 412 183 | 1.84 | 1.00 -
3, 1 15.807 7.511 1581 751 190 | 1.91 | 1.00 SUPPLY
! s 15.107 6.811 1511 681 180 1.82 1.00
4 T 24347 11781 2435 T178 194 | 1.94 | 1.00 AR/OIL
1 23.647 11.081 2365 1108 187 | 1.88 | 1.00 TANK
5 1 38.485 18.850 3849 1885 196 | 1.96 | 1.00
1 37.785 18.150 3779 1815 192 | 1.92 | 1.00
P % 55.063 26.789 5506 2679 195 | 1.95 | 1.00 chow 9K
Tk 54.143 25.869 5414 2587 191 1.91 | 1.00 i
8 1% 99.045 48.780 9905 4878 197 1.97 1.00 CyL.1
1k 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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