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
commom 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
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= stroke lengths, a multitude of positions can be created.
(Example: CYL 1 has a 1” stroke; CYL 2 has a 2" stroke. The stroke positions would be:
0”,1”, 2" and 3”, depending on how the cylinder is cycled.)

* “HARD” POSITION STOPS — Unlike a three-position cylinder, a back-to-back cylinder provides “hard” stop
positioning. (Note: 3-position cylinders rely on the back piston rod to push against the front piston rod to create
the intermediate position. Care must be used to prevent the front piston rod from “extending” in the intermediate
position.)

. * ECONOMICAL DESIGN — The back-to-back design uses standard parts, reducing overall costs.
a
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HOW TO ORDER: BACK-TO-BACK CYLINDERS
I CYL. #1 1 CYL. #2 I
BTB - TA -MS4 - 2 x 10-HC WITH TA-MXO-2X5-MPR-HC
A A \ * A A
BORE STROKE CUSHIONS [ OPTIONS
150 (CYL. #1) HEAD CUSHION T | ADDS LENGTH TO CYLINDER - SEE “OPTION LENGTH ADDER” CHART, PAGE 5.
SERIES 2 0" to 50" H POSITION 2 IS STANDARD A= | EXTENDED PISTON ROD THREAD (Example: A = 27)
TA T 250 PSI AR 250 Made to Order SPECIFY FOR POSITIONS: 1, 3 & 4 270 | AR/ OL FISTON
2 TD | 250 PSI AIR, TOUGH-DUTY 325 LONG HEAD CUSHION ¥ |_B__| 25 URETHANE BUMPER BOTH ENDS
> STAINLESS STEEL 7 /2\[LH|  posion 215 sTanparD % | _BC | 25" URETHANE BUMPER CAP ONLY
S SS | (Refer to Cat. # CAT-TRDSS-704 for 5 SPECIFY FOR POSITIONS: 1,3 & 4 ¥ | BH | .25” URETHANE BUMPER HEAD ONLY
ordering information) 6 EXTRA LONG HEAD CUSHION BP [ BUMPER PISTON SEALS (1.50” - 8” Bore)
FM_| FLUSH MOUNT (Add-A-Mount) 8 @ ELH POSITION 2 IS STANDARD X BSP | BSP PORTS (SPECIFY SIZE, Example: BSP = .25
TRA | TRIPLE ROD SPECIFY FOR POSITIONS: 1, 3 & 4 | EXTENDED PISTON ROD
AP CUSHION = | (Example: IF G = 0.50", THEN 1" ROD EXTENSION IS C = 1.50)
NFPA MOUNTS c POSITION 6 IS STANDARD EN_| ELECTROLESS NICKEL PLATED (Refer (o page 64 for
MXO | NO MOUNT SPECIFY FOR POSITIONS: 5, 7 & 8 KK2 | LARGE MALE ROD THREAD
MT1_| FRONT TRUNNION LONG CAP CUSHION KK3_| FEMALE ROD THREAD
MT2 | REAR TRUNNION /2\[Lc|  posmion 6 is STanDARD KK3S | STUDDED PISTON ROD (KK3 with Stud, Loctite in place)
Vxi | EXTENDED TIE RODS —HEAD & CAP /o\ SPECIFY FOR POSITIONS: 5, 7 &8 Kk4_| FULL DIAETER MALE ROD THREAD _
> MX3_| EXTENDED TIE RODS - HEAD N Jlabl EXTRA LONG CAP CUSHION KK5_| BLANK ROD END (NO THREADS, "A" = 0")
] MF1 | FRONT FLANGE (1.50"6" Bore) ot available /2\|ec| posmoneissTanoaRD | x LF_| LOW FRICTION SEALS (Refer to page 84 for specilications)
! vy
5] ME3 | FRONT MOUNTING HOLES (8’ Bore) on ‘TRA’ Series SPECIFY FOR POSITIONS: 5, 7 & 8 MPR | MAGNETIC PISTON FOR REED OR SOLID STATE SWITCHES -
[~ VS FRONT & REAR END ANGLE FIXED CUSHIONS TRD MODELS: R10, R10P, RAC, RHT & MSS  (Refer to pages 107-113 for selection)
o - ! oo =t E = EXED FEAD CUSHION MS_| METALLIC ROD SCRAPER (BRASS CONSTRUCTION)
= S2 | SIDE LUG (1.507-4" Std., 5" and above consult factory) FcH| (NON-ADJUSTABLE, NO NR_| NON-ROTATING (Refer fo page 86 for specifications)
7 MS4 | BOTTOM TAPPED HOLES ADJUSTVENT NEEDLE) OP | OPTIONAL PORT LOCATION (Example: Ports @ 3 & 7)
S FXED CAP CUSHION 0S_| OVERSIZE ROD DIAMETER (SPECIFY SIZE, Example: 0S = 1.387)
oA rcal NON-ADUUSTABLE, NO SAE_| SAE PORTS (SPECIFY SIZE, Example: SAE #10)
STANDARD PORT AND CUSHION S&DJUSTMENT NEEDLE) ¥ |_SE_| SPRING EXTEND (CONSULT FACTORY)
ADJUSTMENT POSITIONS F0XED HEAD AND CAP GUSHION X |_SP__| SPACER PLATE (Refer to page 34 for dimensions)
FC (NON-ADJUSTABLE, NO X SR SPRING RETURN (CONSULT FACTORY)
. ADJUSTMENT NEEDLE) SSA_| STAINLESS STEEL PISTON ROD, TIE RODS & NUTS, AND FASTENERS
* Ports - Positions 1 and 5 (ig T — SSF_| STAINLESS STEEL FASTENERS
" CAN BE ORDERED AS FIXED SSR_| STAINLESS STEEL PISTON ROD
* Cushion Adjustment - Positions 2 and 6
ushion Adj CUSHIONS. SST_| STAINLESS STEEL TIE RODS & NUTS
- on both cylinders (opposite sides from Example: FCLH, FCELH x| st SISSKTE“)B(EX‘SQ’ES:FTYASJ?f zT gazzE;LEyFGETc%gDsﬁgig;ia)
s one another) STEEL TUBE|_STEEL CYLINDER TUBE, BLACK EPOXY PAINT FINISH
.“i * Specify Non-Standard Positions When \T/: ﬁtpos;gg?;gﬁ ’;"E’:\'ESDCK (Refer to page 90 for
no_ Ordering WEB_| PISTON WEAR BAND
- XX_| SPECIAL VARIATION (SPECIFY)
About our Part Number System
* Simple, easy to understand
* No excessive codes! . . .
o ‘ ) A\ Ports are in-line when using standard port
* Eliminates mistakes when ordering locations. To add space between ports (for larger
Example: Back-To-Back air fittings), a spacer plate can be added as an
Cyl. 1is a ‘TA series, MS4 mount, 2” bore X 10” SPACER PLATE option. (SPECIFY “SP” OPTION)
stroke. (SP OPTION)
E Cyl. 2/is a ‘TA series, MXO (no mount), 2” bore X 5” 4 “SP” OPTION WILL INCREASE OVERALL
.g stroke, with‘a magnet (for Reed Switches), and Head LENGTH BY “FH” DIMENSION. (See page 32
c & Cap cushions. for “FH” dimensions)
i'—c Part Number:
BTBTA-MS4-2 x 10 with Tip: If overall length is tight, specify rotating the
TA-MXO-2 x 5-MPR-HC p?rts on one of the cylinders in lieu of a spacer
3 plate.
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BACK-TO-BACK DIMENSIONS: BASIC CYLINDER (NO MOUNT)
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About Rod End Styles =

PISTON ROD END STYLES 5

Style 1 Male Rod End is STANDARD o

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? KS’SFYLE MM ROD DIA. KK3 (STYLE 3) MM ROD DIA. MM ROD DIA. %

) 1 M~ M~ e A~

NO PROBLEM! Each Piston Rod is ( K2 ) ROD KKa KKs M

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

shipment. Coarse (UNC) threads, | % ¥ ____ B I @)

Metric threads or just plain rod ends . : 1] - =

are common. Thread lengths are also | leeeeeeeeeod s < SN A . .E',i,
made to order (Specify: “A"=Length). || ||

— A —»I c — C f— —A —-I C j— —»I c m

NEED SOMETHING NOT LISTED? L L. N L S

Just send us a sketch. v |-— v |.— —lv |~— 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
BORE DIAMETER KK1 A KK2 A KK3 A KK4 A KK5 C \Y
1.50, 2, .63 Standard 44-20 .75 .50-20 .75 44-20 .75 .63-18 .75 No Threads | .38 .25
2.50 1 Oversize .75-16 1.13 .88-14 1.13 .75-16 1.13 1-14 1.13 No Threads | .50 | .50
395 4 5 1 Standard .75-16 1.13 .88-14 1.13 .75-16 1.13 1-14 1.13 No Threads | .50 | .25
v 1.38 Oversize 1-14 1.63 1.25-12 1.63 1-14 1.63 1.38-12 1.63 No Threads | .63 | .38
6&8 1.38 Standard 1-14 1.63 1.25-12 1.63 1-14 1.63 1.38-12 1.63 No Threads | .63 | .38
1.75 Oversize | 1.25-12 2 1.50-12 2 1.25-12 2 1.75-12 2 No Threads | .75 .50
MXO/MXO OPTION “SP” SPACER PLATE (DETAIL)
(NO MOUNT) o e
i T3
CYL. #1 CYL. #2
fe=d— =
(4) EENPT
/ B BUSHING DIA. Y ——sle———— P + STROKE PO P + STROKE —————bje——Y
MM ROD DIA: > e MM ROD DIA.
@ 2] @ KK THDS ) LR L KK THDS.
| © 9 CYL. #1 CYL. #2 Ililﬂ
L €% A
4—(3—»( ‘4—‘]4»4—‘]4»‘ }4—(3—» Cle—
v
c gQ ————————— LB + STROKE LB + STROKE —— | F
ZMB + STROKE OF CYLINDER 1 &2
BACK-TO-BACK BASIC DIMENSIONS ‘MXO’ STANDARD & OVERSIZE RODS
ROD
BORE| DIAMETER A B C E EE F |[FH| G ] K KK LB ([MM| P |PO| R RM \% Y [ZMB*
.63 Standard | .75 |1.13] .38 44-20 .63 .25 [1.88] 9.25
1.50 1 Oversize [1.13]1.50( .50 213838 .38 11.501 1 .25 .75-16 3.63 1 2.38) .75 |1.43] 25Q. .50 12.25] 10
.63 Standard | .75 [1.13] .38 .44-20 .63 1.75 HEX]| .25 |1.88] 9.25
2 1 Oversize [1.13]1.50( .50 R L e .75-16 e 1 28| 29 || Lo 2.50 SQ. | .50 [2.25] 10
.63 Standard | .75 |1.13] .38 44-20 .63 1.75 HEX.| .25 |1.88] 9.50
2:50 1 Oversize [1.13]1.50( .50 3138].38.3811.500 1 1 .31 .75-16 375 1 250175 12.19 3 5Q. .50 12.25]10.25
1 Standard [1.13[1.50( .50 .75-16 1 2.75 DIA.| .25 |2.38(11.25
S22 1.38 Oversize [1.63] 2 | .63 Eer)) B0 || (057 3| 723 T1cHE) | oS 1-14 D 1.38 )| D 3.755Q. | .38 |2.63]|11.75
1 Standard [1.13[1.50[ .50 .75-16 1 2.75 DIA.| .25 |2.38(11.25
4 1.38 Oversize [1.63] 2 | .63 450150 1.63 | .63 11.7511.25| .38 1-14 4.25 1.38 27511 13.32 3.50 DIA.| .38 |2.63|11.75
1 Standard [1.13[1.50( .50 .75-16 1 2.75 DIA.| .25 |12.38(11.75
> 1.38 Oversize |1.63| 2 | .63 e O B L e 1-14 il 1.38 : e 3.50 DIA.| .38 |2.63]12.25
1.38 Standard [1.63[ 2 [.63 1-14 1.38 .38 12.75]13.25
6 1.75 Oversize 2 12.38].75 6501 .75 1631751 2 |1.50] 44 1.25-12 > 1.75 3.25/1.2514.88)3.50 DIA. 501 3 |13.75
1.38 Standard [1.63] 2 | .63 1-14 1.38 .38 12.75]13.50
8 T75 Overse | 2 12381 75 8.50(.75]1.63| — | 2 |1.50] .56 T25-12 5.13 155 3.38|1.25(|6.44|3.50 DIA. =0l 3 T2

*Overall length of “ZMB” will increase by “FH” dimension when using spacer plate option “SP”.
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BACK-TO-BACK DIMENSIONS: PIVOT MOUNTS

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

A
Fre@H1

& MT1

MXO

f4a——E (SQ.)—»{«TL»

i
TL| kXGJ

ut

paki EINE i
3@ C@[E MT2/&  |MXO

[ XJ + STROKE ———»

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

MT1 / MT2 Optional: One-piece solid steel trunnion available.
‘MT1” HEAD TRUNNION AND ‘MT2’ CAP TRUNNION MOUNT DIMENSIONS
ROD ADD STROKE
BORE DIAMETER E D TL UT XG XJ
o [ 1 1 ; E———
D T 1 1 T e e
250 ; 1 1 ; at e
535 | Trrowe] 370 : : 72 o 55
¢ rvowmme] 1 1 650 750 =3
5 iwowmie] 5 : 1 750 o s
e N NN N e s .
° o] 80 L L s 55 o

*No oversize rod available on 1.50” 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.

AIR AIR
SUPPLY SUPPLY
AR VALVE \ | AIR VALVE |
C("):II\]('I?;VOL/ J (< » ;)
CYL. 1 CYL. 2
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BACK-TO-BACK DIMENSIONS: TIE ROD & FLANGE MOUNTS
MX1

4

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

= MX3/MXO
~ DD
for oo
R R v
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
1.50 03 Standard 1, ) 1 g | 58| 38 | 1.43 4 1Standard | o1y 35 | 38004 | 63 | 332
1 Oversize 1.38 Oversize
2 03 Standard |, "4 g5 | 5904 38 | 1.84 5 1Standard |50 1 4 g1 | 50-20| .63 | 4.0
1 Oversize 1.38 Oversize
2.50 63 Standard |5 0ty g3 | 5904 38 | 2.19 6 138 Standard |0 1 4 g1 | 50.20| 75 | 4.88
1 Oversize 1.75 Oversize
1 Standard 1.38 Standard o N
3.25 738 Oversize 3.9 1.38 |.38-24 .63 2.76 8 175 Oversize 9.1 2.31|.63-18 .63 6.44
*Round retainer used to retain bushing, not a full front plate as other bores.
S **“BB” dimension from head on 8” bore.
E=

OPTION “SP” SPACER PLATE (DETAIL)

MF1/MXO I

(172" - 6” BORES) -

MATERIAL: STEEL
(BLACK OXIDE PLATED) \
FB HOLES (4)

L L

CYL. #2

Back-To-Back
ey
WEH

ME3/MXO

(8” BORE ONLY)
- FBHOLES (@)
Ui L7 [ Ui |
- T [
= TE :E[[
b=} l E
[72]
$ % | L
(22 Wb
"‘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
1.50 |63 Standard | o0 b ety 4sl | [2.75(3.38 03 4 1Standard 1) oF 441 63 [3.32] — | — [5.44(6.25 22
1 Oversize 1 1.38 Oversize 1
2 03 Standard |, o1 2o | 5511 84| — | — |5.38]4.13]-22 5 1Standard 1, cof oo | 63 [4.10] — | — [6.63]7.63222
£ 1 Oversize 1 1.38 Oversize 1
%) .63 Standard .63 1.38 Standard .88
< 250 e 3 |38 .38 |2.19] — | — |3.88/4.631 6 (o Goae6:50| .56 | .75 [4.88] — | — |7.63]8.63 ==
<
= 1 Standard .75 1.38 Standard N 1.63
325 fsr o375 44 | 63 (276 — | — |4.695.5017 8 [ orrara 50| -69 [ N/A| N/A[*3.50/7.57 | N/A [ N/A L=

*Round retainer used to retain bushing, not a rectangular flange plate as other bores.
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BACK-TO-BACK DIMENSIONS: BASE MOUNTS z
z
‘MS1” ANGLE MOUNT DIMENSIONS ‘_<(2
ROD ADD STROKE =3
BORE| DIAMETER | AB |AH | AL [AO| AT |FH | S SAB | =
)
150 o3 St T T 0BT a5 T s fras] 10 SR . ‘
o [o3dtandard b H, 0l | 38| 13| 38 [1.75 10
1 Oversize
2.50 ‘63 Sotir;‘jsai;g 441163 1 |.38].13].38 [2.25| 1025
395 |1 Standard £ o1, o015 05| 50| 13| 63 [275] 1225 MS1 -
1.38 Oversize =
1 Standard el t t = e o =
4 T38 Oversizo .56 12.25]1.25] .50 | .13 ] .63 |3.50 12.25 @ 1 , ‘ , @
5 1Standard | o ) oty 58] 63 | .19 | .63 |4.25 13
1.38 Oversize &) AB DIA
dard foees ™
6 H-38Standard | gyts o5ty 38 63 | 19 | .75 [5.25]  14.25
1.75 Oversize AT
1.38 Standard " D%
. R AO [« AL [+ AL
8 175 Oversize .81 [4.25(1.81] .69 | .25 [.63*|7.13 13.88 > > S@EJNSDTERQFESF ALy
*3.50” diameter round retainer on 8” bore.
=
‘MS2’ SIDE LUG MOUNT DIMENSIONS t T t (4) SBDIA. <
ROD ADD STROKE @ @ HoLEs
BORE| DIAMETER |SB|E/2|ST|SU [SW|[SZ]| TS | US | XS SS O\m
* &
150 |03 Standard] 1yt ol 13 38].63 275350028 288 rsT
1 Oversize 1.75 1 | $ ] Ef2
o (o3 Standardl b ool ol 13].38] 633,25 4 P28 288 =5 1HS
1 Oversize 1.75 ‘ TS ‘
us
250 o3 Standardh L ol s0hr.13].38].63[3.7514. 50028 3 i K
1 Oversize 1.75 MSZ
3.25 |1 standard} (o1, el 5|25 50(.75[4.7505. 75088 3.25 -
1.38 Oversize 2.13 j t *l 2
4 1 Standard 51, 5l 75| 25|.50|.75(5.50(6.500-8 325 ~
1.38 Oversize 2.13 ImI IEI
5 1 Standard} o115 75l 1 |1.06|.69|.56(6.88(8.2522% 313 L] -
1.38 Oversize 2.31 — -
o |38 Standard ol ol 39l 6o 81]7.8800.25P2  3.63 1k i ik
1.75 Oversize 2.56 SW-»| [« SU ] SW (el o] - SU— |esw
1.38 Standard 11.2[2.31 XS —, L lesw
8 —.8114.25] 1 (1.31].69].81]9.88 — 3.75
1.75 Oversize 5 |2.56 o e B
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
]
en
‘MS4’ BOTTOM TAPPED MOUNT DIMENSIONS @ 7 @
ROD ADD STROKE
BORE| DIAMETER E/2 NT TK | TN XT |SNB SN
.63 Standard 1.94
1.50 T Oversize 1 1.25-20] .38 | .63 537 .88 2.25
.63 Standard 1.94 ilE w
2 T Oversize 1.25(.31-18{ .50 | .88 537 .88 2.25 JRAN (4)$‘;gézp éU
.63 Standard 1.94 o
2.50 T Oversize 1.50(.38-16| .63 [1.25 537 .88 2.38 g_
3.05 | standard 1 ot oo q3) 75 [1.50 224 143 263 MS4 3
1.38 Oversize 2.69
1 Standard 2.44
4 T38 Ovorsizo 2.251.50-13] .75 |2.06 569 1.13 2.63 JJ l Jr
1 Standard 2.44
5 T38 Oversize 2.751.63-11] 1 ]2.69 569 1.13 2.88
1.38 Standard 2.81
6 T 75 Oversize 3.251.75-1011.13]3.25 306 1.38 3.13
1.38 Standard 2.81 : -
8 [T75 Oversze | 2| 7510 13| 450 53567138 329 ey TR O vl SN, TR =
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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