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HEAVY DUTY CYLINDER
14" SINGLE ACTING WM635 PGS. 39-40
DOUBLE ACTING WM637 PGS. 41-42
2" SINGLE ACTING WM448 PGS. 13-15
DOUBLE ACTING WM447 PGS. 19-21
DOUBLE ACTING WM449 PGS. 16-18
31" DOUBLE ACTING WM463 PGS. 22-23
MEDIUM DUTY CYLINDER
2" SINGLE ACTING WM309 SUPERSEDED TO WM448
DOUBLE ACTING WM336 SUPERSEDED TO WM449
FEATHERING CYLINDER
13" WM633 PGS. 37-38
2”7 WM475 PGS. 25-27
31" WM495 PGS. 28-29
INDEXING CYLINDER 2"
3 POSITION WM384 PGS. 1-4
4 POSITION WM394 PGS. 5-8
THROTTLE SLAVE 1 %" WM788 PGS. 43-45
SPECIALTY CYLINDERS WM612 PGS. 30-31
WM615 PGS. 32-33
WM622 PGS. 34-36
SHIFT CONTROL WM445 PGS. 9-12
WM466 PGS. 9-12
WM487 PGS. 9-12
ESCUTCHEON PLATES PG. 46
A .._h___,_".-u“ e .
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3 POSITION INDEXING CYLINDER

PRODUCT DESCRIPTION

DESCRIPTION The WM384 series indexing cylinder is a heavy duty pneu-
matic control device is frequently used in positioning applications. The unit
consists of a pair of double-acting cylinders which share a common center
barrier plate. In most applications, one piston rod is mounted in a fixed
position while the other rod moves to a maximum of three positions. The
WM384 cylinders are available with field-adjustable, factory preset, or fixed
stroke configurations.

OPERATION The WM384 cylinder requires an air connection to each of its
four ports. As illustrated below, the cylinder is normally controlled by four
three-way valves or by three such valves with a dual shuttle valve. Pressure
is simultaneously applied to two cylinder ports and exhausted from the other
two ports. In response to the pressure signal, the pistons move to one of the
stroke positions. The WM384 produces an actuating force equal to the effec-

tive surface area of the piston multiplied by the pressure applied to the piston.

APPLICATION The most common usage of the WM384 is in shifting sys-
tems of heavy duty automatic transmissions. The WM384 cylinders are also
used for shifting auxiliary power take off units and operating clutch mecha-
nisms on equipment such as drum winches. The WM384 cylinders may be
purchased alone or in cylinder kits.
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Brake Systems, Inc.

16 20 15 2 4 17 9 3 7 18

PARTS INDENTIFICATION

ITEM DESCRIPTION QTy. ITEM DESCRIPTION QTY.
1 | PISTON HALF (118722) 2 13 |NUT 2
PISTON HALF (118723) 14 | LOCKNUT (114502) 8
WEAR RING(118724) 15 | CYLINDER SHELL 1
2 | LOCKNUT (114547) 2 16 | PISTONROD 1
*3 | U-CUP 4 17 | CYLINDER SHELL 1
4 | WASHER (115125) 2 18 | PISTONROD 1
5 |ENDCAPASSY (104190)| 2 19 |TIEEROD 4
7 | WASHER (115107) 4 *20 | DUST BOOT 2
*8 | O-RING 4 *22 | PIN (wm384SBBSEONLY) 2
*9 | O-RING 4
11 | CENTER BODY (103767) | 1
12 | SPACER 1

Sewv ice this unitwith repairkit number R384-394. To replace the end cap assembly (ltems
5,7 & 8), order part number 104190. To replace only the dust boots (Item 20), order part
number 104039 for all models exceptthe WM384J. For the WM384J, order part number
103867. To replace the cylinder, clevis, or clevis pinin a cy inder kit, order the appropriate
unit as listed in the ordering information block. Other replaceable items are follow ed by part
numbers. They cylinder shells, piston rods, and tie rods (ltems 15-19) are replaceable
although part numbers are not listed.

*Asterisk designates parts included in repair kit.

PORT SEZE e 1/8-27NPTF
MAXIMUM OPERAT E . .150 PSI (1034, Kpa)
OPERATINGTEMPERATURE'...... F to 200°F (-28,9°C to 93, °3C)
CYLINDER BORE........ooouiiiiiiiiiiiciiet et 2.00 in. (51 mm)
CYLINDER STROKE...... efer to Ordering Information Block
EFFECTIVE PISTON AREA: PistonEnd..........cccc.ee 3.03sq. in. (1955 mm?)

RodENd........ccovviiien, 3.14 sq. in. (2026 mm?)
MOUNTING.......ooomiiiiiiiiieic Mounting Provisions Included in Cylinderkits
MOUNTING ATTI-

MATERIALS: Cy linder Shell
PistonRods Stainless Steel
Pistons.... Fabric-Reinforced Phenolic
Clevises: ... e Steel
ORing & U-Cup .BunaN
NET WEIGHT ...31b.-31b. 10 0z. (1,4-16 kg)
*Forcontinuous operation bey ond this range, contact factory.
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Brake Systems, Inc.

TO ORDER, SPECIFY
Model Number Suffix
SELECT SUFFIX NUMBER BELOW
CYLINDERS
SUFFIX CATALOG BODY LENGTH | MAX.LENGTH CYLINDER STROKE THREAD THREAD
NUMBER X L LENGTH LENGTH
TYPE s1 52 T T2
H 112624 75 75
719 12.31 Preset (19) (19) 1.56 88
(183) (313) (40) (2)
HB 112625 63 63
(16) (16)
J 112628 7.94 14.9 Adjustable 880113 880113 2.25 1.56
(202) (379) (221029) (221029) (57) 40)
N 112639 6.44 11.44 Preset 38 38 1.56 1.88
(164) (291) (10) (10) (40) (2)
R 112643 Adjustable 380 .63 380 .63
6.94 12,9 (10t016) (10t016) 2.25
(176) (329) (57)
RA 112644 Preset 50 50
(13) (13)
s 112652 Adjustable 130.38 130.38
(310 10) (310 10)
6.44 12.13 2.44
SB 112655 (164) (308) 29 29 (62) 1.56
Fixed ) U] (40)
SE 10095 38 38
(10) (10)
T 112659 Adjustable 50075 50075
12.75 (131019) (131019) 225
(324) (57)
7.19
i) 112663 (183) Preset 60 60
(15) (15)
w 112675 Adjustable 500 .75 500 .75
13.44 (131019) (131019) 1.56
(341) (40)
WA 112676 Preset 60 60
(15) (15)
28 24 25 27 26
/0 : E |
0
| [ E
E
BN
23
CYLINDER KIT PARTS INDENTIFICATION CYLINDERKITS
ITEM DESCRIPTION ary. SUFFIX PART CYLINDER CLEVIS | CLEVISPIN | ITEMS 23,26 &27

NUMBER (ITEM 24) (ITEM 30) (ITEM28) | INCLUDED N KIT

gi EEWSE 2 (103145) f RAK2 | 11286 WM3B4RA 115395 115163 YES
25 | NUT (114542) 1 (PIN112644)

26 | LOCKNUT (114644) 2 RBK2 | 117183 WM384R 100897 115152 YES
27 | WASHER (115122) 2 (PIN 112643)

28 | CLEVISPIN 1

20 |cotTErRPIN 1 JBK 112632 WM384J 115395 115163 YES
3 |cLevis 1 (PIN 112628)

TBK | 112684 WN384TB 11583 | 115159 YES
(PIN 112663)

wak | 11267 WNBB4WA 115383 115159 NO
(PIN 112676)
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4 POSITION INDEXING CYLINDER WM394

PRODUCT DESCRIPTION

DESCRIPTION The WM394 heavy duty indexing cylinder serves as a pneumatic
control device in positioning applications. Each unit is composed of two shorter
double-acting cylinders that share a common center casting. The WM394 cylin-
ders are available with field-adjustable, factory-preset or fixed stroke configura-
tions. One piston rod is usually mounted in a fixed position while the other rod
strokes to a maximum of four positions. If the stroke at one end is equal to twice
that of the other end, the four stroke positions will be evenly spaced.

OPERATION As illustrated in the installation schematic below, a multiple shuttle
valve and four three-way valves are normally used to pressurize the WM394
cylinder.

Pressure must be applied to one side of each piston to change the cylinder’s stroke
position. When two cylinder ports are pressurized, pressure is simultaneously
exhausted from the two other ports, and the piston rods move to a new stroke po-
sition. The WM394 cylinder produces an actuating force that is equal to the pis-
ton’s effective surface area multiplied by the pressure applied to the piston surface.

APPLICATION The WM394 cylinder is commonly used in shifting systems
of heavy duty automatic transmissions. These cylinders are also used to shift
auxiliary power takeoff units. Some WM394 models are available with mounting

hardware in cylinder kits.

TYPICAL INSTALLATION
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PARTS INDENTIFICATION

ITEM DESCRIPTION QTy. ITEM DESCRIPTION QTy.
1 | PISTON HALF (118722) 2 13 |NUT 2
PISTON HALF (118723) 14 | LOCKNUT (114592) 8
WEARRING (118724) 15 | CYLINDER SHELL 1
2 | LOCKNUT (114547) 2 16 | PISTONROD 1
*3 JU-CUP 4 17 | CYLINDER SHELL 1
4 | WASHER (115125) 2 18 | PISTONROD 1
5 |ENDCAPASSY (104190)| 2 19 |TIEROD 4
7 | WASHER (115107) 4 *20 | DUST BOOT (104039) 1
*8 | O-RING 4 *21 | DUST BOOT 1
*9 | O-RING 4 *22 | ROLLPIN (wmsoswaonwy) | 2
11 | CENTER BODY (103767) | 1
12 | SPACER (103183) 1

Sewvice this unitwith repairkit number R384-394. To replace the end cap assembly (items
5,7 & 8), order part number 104190. To replace only the dust boots (ltem 21), order part
number 103867 for all models exceptthe WM394S. For the WM394S, order part number
104039. To replace the cylinder, clevis, or clevis pin in a cy inder kit, order the appropriate
unit as listed in the ordering information block. Other replaceable items are follow ed by part
numbers. The cy linder shels, piston rods, and tie rods (ltems 15-19) are replaceable
although partnumbers are not listed.

*Asterisk designates parts included in repair kit.

PORT SFE 1/8-27NPTF
MAXIMUM OPERATNG PRESSURE. .150 PSI (1034, Kpa)
OPERATINGTEMPERATURE".. 20°F 1o 200°F (-28,9°C to 93, °3 C)
CYLINDER BORE.......c.coociiiiiiiiiiiict i 200 in. (51 mm)

"Specializing in Manufacture and Distribution of

CYLINDER STROKE.......covcmriiiiiiiieiini Refer to Ordering Information Block

EFFECTIVE PISTON AREA: Piston End

.3.035q. in. (1955 mm?)

.3.14 sq. in. (2026 mm?)
MOUNTING.......oevmniiiiiiiiei Mounting Provisions Included in Cylinderkits
MOUNTING ATTH-
TULE..... .Optiona

0 Cy
PistonRods.
Pistons....

Clevises: ...
ORing & UCup..
NET WEIGHT

*Forcontinuous operation bey ond this range, contac

BRAKE SYSTEMS, INC.
2221 N.E. Hoyt Street « Portland, Oregon 97232 » 503/236-2116 « FAX 503/239-5005 « E-Mail: brakesystems @brakesystemsinc.com

lard Anodized 1.D. Aluminum

................ Stainless Steel
abric-Reinforced Phenolic
cee Steel
.BunaN
,41,5kg)

tfactory.
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Brake Systems, Inc.

TO ORDER, SPECIFY
Model Number Suffix
SELECT SUFFIX NUMBER BELOW
CYLINDERS
SUFFIX CATALOG | BODYLENGTH | MAX.LENGTH CYLINDER STROKE THREAD LENGTH | THREAD LENGTH
NUMBER X L TYPE S1 S2 T T2
WM394 112740 7.70 14.44 Adjustable .50-75 1.00-1.25 2.25
R (196) (367) (13-19) (25-32) (57)
WM394 112742 Adjustable .13-38 .38-63
[ (3-10) (10-16)
6.70 12.65 2.44
WM394 112743 (170) (321) Preset 29 58 (62)
SA (7) (15)
1.56
WM394 112749 Adjustable .38-63 .88-1.13 (40)
T (10-16) (22-29)
7.45 13.94
WM394 112750 (189) (354) Preset .50 1.00
TA (13) (25)
2.25
WM394 112759 Adjustable .50 .50 (57)
w (13) (13)
7.07 13.84
WM394 112760 (180) (352) Fixed .38 .75
WA (10) (19)
25 27 26
\ 1/
I
)
K
VA
23

CYLINDER KIT PARTS INDENTIFICATION

ITEM DESCRIPTION qQry.

23 | RETAINER (103145) 2
24 ] CYLINDER 1
25 | NUT (114542) 1
26 | LOCKNUT (114644) 2
27 | WASHER (115122) 2
28 | CLEVISPIN 1
29 | COTTERPIN 1
30 | CLEVIS 1

Air, Electronic Throttles and Exhaust Brakes”
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WM445, WM466, WM487

Brake Systems, Inc. Shift Control Devices include an operator
control valve as shown above which routes air pressure to the appropri-
ate actuator (cylinder or diaphragm type). One of the main uses

of the product is for remote shifting of automatic transmissions
(2-B-04) such as Allison, Clark, Twin Disc, etc. As this device is
basically a sequence programming selector, it has many other uses
such as single stick control of:

1. Cement Mixer. 3. Tank truck pumper.
2. PTO clutch control for winch. 4. General industrial.

All valves are custom assemblies of similar parts while the
difference in part numbers define such items as:

1. Number of valve units: 3. Valve timing.
WM487 Series—4 valves 4. Handle type.
WM445 Series—6 valve 5. Shift gate pattern.
WM466 Series—8 valves 6. Number of handle positions.

2. Left hand or right hand as-
sembly.

Heavy duty design includes these features:

1. Lightweight housings of cast 7. Rubber dust boot over each
aluminum. operating stem.
2. Shift gate labyrinth of long 8. Repair may be effected with-

/ SHIFT \

CONTROL

SEQUENCE
PROGRAMMING

SYSTEM
CONTROL

wearing malleable iron.
Stainless steel cam shaft.
Die cast cams.

Low effort spool type valves.

out complete disassembly by
removal of outlet fitting from
bottom of each individual
valve as necessary.

SR

Air flow approximate 15 CFM
(1/8" NPT ports).

WM-LATD TYFICAL PIPING DIAGRAM
TANY TRUCKE COMTROLS

i = - s WM-458-A INDIVIDUAL
&= VALYE ASSEMBLY

i | AR N1
\_ )
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Brake Systems, Inc.

WM-445-466-487 :

TYPICAL PARTS LIST

DN"'LG DESCRIPTION | WA b5-B-44 | WM-445-4-34 'I\'M 487-E-3h a5
2 arr, F PART NO.| GTY.| PART NO.| GTY, | PART NO. T
1 SCREW 4 2154 ] 1154 £ TS
7 | CAP SCRIW i | 3wz F 1w T8 i FW.238 "
3 CAP SCEEW i 3.W.251 4 34251 A 3-W.-251 E
+ SURPLY BODY | RIFT \ nds 1 Ern 2 ] %
3 SUPPLY BODY 1 J487 1 14357 1 3457
& Tl SHAFT 1 1473 1 1124 i EFEE] I"
7 | sET scREw t6 | dewas | 12 | Tew.ss 8 | laweas ::_ E‘
1 FIFE FLUG 1| rweds 1 Tw-d 1 TR o
] COMTROL VALVE @ WA AE & WA EE. d WAL S Ha -
1 SEAL EUSHINGS v 7193 T 3193 5 2193 s
n 0 RING 18 530w 14 2wl o 51w i FOM TYPE 1,384 a8
12 TIE_ROD 2 b 24 1 417 7 Td.w.d3 SOFT GATES |
E] HUT i wds | 4 166 4 2W.i4
14 WASHER 7 FETR 2 PR F) PR
15 BOALL PIM @ §0--2d r 10 W24 F [RTET)
14 COMTROL BOX COVER 1 1507 1 nr 1 2304
:: %;{EE"‘.W -Ii i-w-zi? i A4.227 i W17 | e — —
T ] 441 1 438 1 3438
1‘: ;ﬁ::;g:?g'n 1 442 [ 3430 i 343? — HANDL E__"‘." S_ SE .M BLY
& 1 1590 1 3434 1 3534
21 blAh'Dl'.! AEEY, i '_IJ.?? 1 3493 1 Jdps an'] DESCRIPTION TYPE 34 TYPE 3B TYPE 3C
E :; IEAA': : E|14.-;5 1 EIFD I 1 L O, 1734930 | (F3498] [# 34951
a ACH 2033 1 4134 F g T | B TR T i T
| siom Do | b e |} Gs |3 ] B [M2 1
3 | =5cam I dps 1| ma = | 33| PUSH BUTTON LEVER = WHATLA | e
ar 24 CAM 1 Jan7 1 B — S 24 RURRER SFEING ELEF 2142 143
8 =7 Chd 1 2408 a i = 33 HANDLE BASE 3137 CTET] 3132
w T Cam 1 Ja09 — — — -— w LEVER BLOCK 2831 In 331
1] COHTROL BOX 1 Jddw 1 1) 1 Jd5T s JAM, WUT .78 ] 0T
d5 | SCREEM 1 T3.9.1 ] s1wel | 1| 3w :; | Elir:t ::N TR d 10-W.d 124
[RENWIRUAL VALVE RERAIR BT K630 G | (oo wasuee wio Lwda PRVES
COMPLETE REPAIR KIT [E-464] ar (E.-443) or [R487] |« HUT PN W13 R
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SELECTION DETAIL

FOUR VALVE MODEL WM-487

WM-487-XX- XXX

MNOTE: TO ORDER, SPECIFY: X X
r .
Handle Positions —— y L Assembly Configuration
e s —Leave Blank for Stoandard
‘;‘:g E;:i —L for Left Hand
C;r& F=23 Handle Type
A—>Short Handle
T B—FPush Button Valve
Timing 5equence C— Lo Herdis
—Leave Blank for Standard Shits Gat
: : ate Pattern
—Mumber Assigned for Specials TeDpkenal Tips

J—>5tandard Labyrinth
A—Optional Type 4

SIX VALVE MODEL WM-445

MNOTE: TO ORDER, SPECIFY: WM-445-XX-XXX

& &
Handle Positions — | Assembly Configuration
o - —Leave Blank for Standard
A=8 D=3
B=7 E—4 —L for Left Hund
C=4 Fe=13 —— Handle Type
A—->5hort Handle
i B8—Push Button Valve
Timing Sequence i’_‘—!.:ng H‘-l;:n-.-th:
—Lleave Blank for Standard .
—Mumber Assigned for Specials ' — Shift G‘“? FI.TI‘EEVI'I
1 —Optional Type 1

J—3tandard Labkyrinth
d4—Optional Type 4

EIGHT VALVE MODEL WM-466

MNOTE: TO ORDER, SPECIFY: WM-466-XX-XXX
44 &
Handle Positions———— | t ~Assembly Configuration
| —Leeave Blank for Standard

:;1?0 l;:; —L for Left Hand
c—8 G=4 — Handle Type
D=7 H=3 ;:_sznrlsﬂﬂ:il?{clw
Timing Sequence Sdpy el
—Leave Blank for Standord ) shi]ff %g::u::li!._ern 1
—Mumber Assigned for Specials 3:5{“&““.1 IL};?ﬁirrEnrh

d4—0Optional Type 4

REV. 2010.06.16
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PRODUCT DESCRIPTION

DESCRIPTION The WM448 single acting cylinder is a spring-returned pneumat-
ic control device engineered for heavy duty vehicular or industrial service. Each
WM448 model strokes to a fixed position (the stroke length options are listed in
the ordering information block). On the stationary end of the cylinder, one of

the following three end caps is used: (1) a die cast end cap with locknuts, rubber
washers and a 3/8 -24 mounting stud; a cast iron end cap that features an integral
trunnion and bushings for a 5/16 inch pin. On all cylinder models, the piston rod
is threaded for installing a clevis or a rod end. A clevis and additional mounting
provisions are included on cylinder kit configurations.

OPERATION The WM448 series cylinder requires only one air connection. A
three-way control valve is normally used to deliver pressure to the cylinder’s
control port. When this port is pressurized, the piston strokes to its full stroke
position. Because the cylinder is spring-loaded, the piston returns to its normal
position when pressure is released. IMPORTANT: The return spring is designed
to provide only the force required to retract the piston. If the actuated device
requires any return force, an external spring should be added to the WM448 or
double-acting cylinder should be used.

APPLICATION The WM448 series cylinders should be used only in applications
where work is performed as the piston is extended. Typical applications include
holding, clamping or positioning operations. In such applications, the cylinder
repositions itself after each actuation.

PUSH BUTTON
CONTROL VALVE
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SINGLE ACTING
CYLINDERS

EXHAUST

supPLY
EXTERNAL CONFIGURATION
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7
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TO ORDER, SPECIFY
WM448
Model Number Suffix
SELECT SUFFIX NUMBER BELOW
CYLINDERS
SUFFIX CATALOG END BODY LENGTH MAX. LENGTH STROKE
NUMBER CAP X L s
Whi448 112072 Type 1 398 673 100
A (101) (171) 5)
Whi448 12074 Type 2 391 636 82
A2A (99) (162) (16)
Whi448 112075 Type 3 398 6.74 100
A3 (101) (1) (25)
448 112079 842 200
B1 Type 1 (214) 1)
WN448 17914 498 817 175
B1B (126) (208) (44)
Wii448 112982 Type 3 843 200
B3 214) (1)
Wi448 112993 Type 1 735 12.11
c1 (187) (308)
WI448 112994 Type 2 729 1204 300
c2 (185) (306) (76)
Wii448 112995 Type 3 736 12.11
c3 (187) (308)
31 DA 133
%HCE'-&' Y P ) - CYLINDER KIT PARTS INDENTIFICATION
\\ ITEM DESCRIPTION ary.
NA | wm448B3 CYLINDER (112982) 1
NA | sprING 1
NA | NUT (114540 1
+ NA | NUT (114542) 1
NA | LocknuT (114547) 1
NA | cLEVIS PIN(115152) 1
NA | cLEVIS PIN(115153) 1
By ——- NA | cOTTERPIN 2
) NA | EYEEND(115375) 1
1) ——— - NA | cLEvis (115382) 1
NA | wasHER WhadsB3K3 ONLY) 2
CLEWIS [P/N 116382)
TO ORDER, SPECIFY
WM448
Model Number Suffix
PARTNUMBER
SUFFIX PART CYLINDER MOUNTING HARDWARE
NUMBER
whdss | 112990
B3K2 WM448B3 Included
whdss | 112991 (112982) (Refer to Parts List)
B3K3
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12 10 1 1 B 13 20 21 23
| CYLINDER PARTS IDENTIFICATION |
QUANTITY
ITEM DESCRIPTION TYPE1 | TYPE2 | TYPE3
1 PISTON (118391) 1 1 1
* U-CUP (116335) 1 1 1
5 LOCKNUT (114547) 1 1 1
7 END CAP (104190) 1 1 1
*8 O-RING (116304) 1 1 1
9 WASHER (115107) 1 1 1
*10 O-RING (116377) 2 2 2
11 CYLINDER SHELL 1 1 1
12 PISTON ROD 1 1 1 TYPE 2 END CAP TYPE 3 END CAP
13 LOCKNUT (114592) 4 4 4
14 TIE ROD 4 4 4
15 SPRING (101496) 1 1 1
18| SPACER ! ! ! SPECIFICATIONS
o NUT (114542) ! PORT SEE..... ..ot 1/8-27NPTF
21 WASHER (115122) 2 MAXIMUM OPERATNG PRESSURE............ccoovviiiiiiin 150 PSI (1034, Kpa)
OPERATING TEMPERATUREF..... -20F to 200 F (-28,9C 1093, 3C)
22 LOCKNUT (114644) 2 CYLINDER BORE.........ccuviiiiiiiiiiicic e 2.00 in. (51 mm)
CYLINDER STROKE....... ..Refer to Ordering Information Block
23 MOUNTING STUD 1 EFFECTIVE PISTON AREA........oovveeoeveoreeeese e 314 5q . (2026mm)
(115448) MOUNTING..........coevveee. ...Using ype 1, Type 2, or y pe 3 End Cap
MOUNTING ATTH-
24 RETAINER (103145) 2 TUDE .o Optional
MATERIALS: Cylinder Shell. ...Hard Anodized |.D. Aluminum
25 | TYPE 1 END CAP (103605) 1 PistonRod.... e Stoinless Steel
Piston.........cccoc.c.. .Die Cast Zinc Alloy
26 TYPE 2 END CAP (102993) ! End Cap: Types 1&3. .Die Cast Zinc Alloy
27 BUSHING (116476) 2 TYPE 2t Cast Iron
Packing..........coveveeuenn ...Leather
28 TYPE 3 END CAP (103016) 1 ORings & Rubber Washers. ...BunaN
NET WEIGHT ..o B, 2lb.~21b. 6 cz. (0.9-1, tkg)
Service this unit with repair kit number R448. Other replaceable items are Forcontinuous cperation bey ond s range, contact ctory.
followed by part numbers. The cylinder shell, piston rod and tie rods (Items 11,
12, &14) are also replaceable although part numbers are not listed.
*Asterisk designates parts included in repair kit R448.
REV. 2003.10 15
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PRODUCT DESCRIPTION

DESCRIPTION Designed for industrial or vehicular applications, the WM449 is
a heavy duty double acting cylinder. This two-position cylinder is available with
various fixed stroke configurations. The stationary end of each cylinder model

is equipped with one of the following three end caps: (1) a die cast end cap with
locknuts, rubber washers, and a 3/8-24 UNF mounting stud; (2) a cast iron end
cap that features an integral trunnion for a 1/2 inch pin; or (3) a die cast end cap
that has an integral trunnion and bushings for a 5/16 inch pin. On all WM449
series cylinders, the piston rod is threaded for mounting a clevis or a rod end.

OPERATION The WM449 cylinder has two cylinder ports which require air con-
nections. The ports receive pressure from either a pair of cam-actuated three-way
valves (as shown in the installation schematic) or a four-way directional control
valve. When one cylinder port is pressurized, the piston rod strokes to its full
stroke position and pressure is exhausted from the other cylinder port.

APPLICATION The WM449 double acting cylinder is engineered for applica-
tions where linear operating force is required in both stroke directions. (For
applications where operating force is required in only one direction, the WM448
series cylinders my be substituted.) The WM449 cylinders are frequently used a
pneumatic control devices for power take-off units, transmission shift systems, or
latching/unlatching functions. These cylinders are NOT designed for modulating
or “feathering” applications.

s S,
G
ﬁ “ﬁ.,qu.?" CYLINDER

o

EUPPLY

EXTERMNAL CONFIGURATION

IR
L ?!’I.A-GE
I
g D
i R __.___ Szl ; b=
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ITEM | DESCRIPTION TYPE1 | TYPE2 | TYPE3
1 PISTON, consists of: 1 1 1

PISTON HALF (118722)

PISTON HALF (118723)

WEAR RING (118724)
* O-RING (118903)
2 LOCKNUT (114547) 1 1 1
*3 U-CUP (116335) 2 2 2
4 WASHER (115125) 1 1 1
5 END CAP (103182) 1 1 1
7 BUSHING (116476)
8 LOCKNUT (114644) 2
9 WASHER (115107) 2 2 2
*10 O-RING (116304) 2 2 2
11 O-RING (116377) 2 2 2
12 CYLINDER SHELL 1 1 1
13 PISTON ROD 1 1 1
14 TIE ROD 4 4 4
15 LOCKNUT (114592) 8 8 8
16 RETAINER (103145) 2
17 WASHER (115122) 2
18 NUT (114542) 1
20 MTG. STUD (115448) 1
21 TYPE 1 END CAP (103605) 1
22 TYPE 2 END CAP (102993) 1
23 SPACER 1 1 1
24 TYPE 3 END CAP (103016) 1
25 SPACER (WM449B3A only)

REV. 2003.10
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TYPE 2 END CAP TYPE 3 END CAP
PORT SEE.....ccciiiiiiiiiiiciiic i 1/8-27NPTF
MAXIMUM OPERATNG PRESSURE............cccovoveiiiciian 150 PSI (1034, Kpa)
OPERATINGTEMPERATURE"..... 0 200 F (-28,9C t093,3C)

.......................... 2.00 in. (51 mm)
Refer to Ordering Information Block

wreeenn3.03 5 in. (1955 mm)
....3.14 0. in. (2026 mm)

CYLINDER BORE........
CYLINDER STROKE....
EFFECTIVE PISTON AREA: Piston End...

MOUNTING Using type 1, Type 2, or {y pe 3End Cap
MOUNTING AT

++eae.Optiona
MATERIALS: Cylinder Shell. Hard Anodized |.D. Aluminum

PiStonROG. .....ccvveviiiiiiiiic s Stainless Steel
Piston............... ...Fabric-Reinforced Phenolic
End Cap: Types 1&3 ...Die Cast Zinc Alloy
Type 2 Cast Iron
O-Rings, U-Cups & Rubber Washers...............ccovuviinna BunaN
NET WEIGHT ..ot 2 Ib.-31b.(0,9-1, 1kg)

*Forcontinuous operation bey ond this range, contact factory.

Sewvice this unitwith repairkit number R449. Other replaceable items are fol-
lowed by partnumbers. The cylindershell, piston rod and fie rods (ltems 12-14)
are also replaceable although part numbers are not listed.

*Asterisk designates parts included in repair kit R449.

Air, Electronic Throttles and Exhaust Brakes”
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TO ORDER, SPECIFY

WM449

Model Number Suffix SELECT SUFFIX NUMBER BELOW
SUFFIX CATALOG # END CAP BODY LENGTHX | MAXIMUM STROKE S

LENGTH L

WM449 113002 TYPE 1 426 6.92 1.00
Al (108) (176) (25)
WM449 113008 TYPE 2 4.19 6.86 1.00
A2 (106) (174) (25)
WM449 113009 TYPE 3 426 6.93 1.00
A3 (108) (176) (25)
WM449 113014 TYPE 1 5.26 8.92 2.00
Bl (134) (227) (51)
WM449 113017 TYPE 2 5.19 8.86 2.00
B2 (132) (2325) (51)
WM449 113018 TYPE 3 5.26 8.93 2.00
B3 (134) (227) (51)
WM449 113019 TYPE 3 5.26 8.11 1.19
B3A (134) (206) (30)
WM449 110308 TYPE 3 5.26 8.68 1.75
B3C (134) (220) (44)
WM449 113021 TYPE 1 6.26 10.92 3.00
Cl1 (159) 277) (76)
WM449 113024 TYPE 2 6.19 10.86 3.00
C2 (157) (276) (76)
WM449 113025 TYPE 2 6.19 1023 2.38
C2A (157) (260) (60)
WM449 113026 TYPE 3 6.26 10.93 3.00
c3 (159) (278) (76)
WM449 113027 TYPE 3 6.26 1043 2.50
C3A (159) (265) (64)
WM449 113028 TYPE 1 7.26 12.92 4.00
D1 (184) (328) (102)
WM449 113029 TYPE 2 7.19 12.86 4.00
D2 (183) (327) (102)
WM449 113030 TYPE 3 7.26 12.93 4.00
D3 (184) (328) (102)
WM449 113032 TYPE 1 8.26 14.92 5.00
El (210) (379) (127)
WM449 113033 TYPE 2 8.19 14.86 5.00
E2 (208) (377) (127)
WM449 113034 TYPE 3 8.26 14.93 5.00
E3 (210) (379) (127)
WM449 113036 TYPE 2 9.19 16.86 6.00
F2 (233) (428) (152)
WM449 113037 TYPE 3 9.26 16.43 6.00
F3 (235) (430) (152)
WM449 TYPE 2 9.0
H
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1/2” SS SHAFT, MODULAR IRON END CAP
PRODUCT DESCRIPTION

DESCRIPTION Designed for industrial or vehicular applications, the
WM447 is a heavy duty double acting cylinder. This two-position cylinder is
available with various fixed stroke configurations. The stationary end of each
cylinder model is equipped with one of the following three end caps: (1) a
die cast end cap with locknuts, rubber washers, and a UNF mounting stud;
(2) a cast iron end cap that features an integral trunnion for a 1/2 inch pin;
or (3) a die cast end cap that has an integral trunnion and bushings for a 5/16
inch pin. On all WM447 series cylinders, the piston rod is threaded 1/2-20
UNF for mounting a clevis or a rod end.

OPERATION The WM477 cylinder has two cylinder ports which require air D OUBLE
connections. The ports receive pressure from either a pair of cam-actuated

three-way valves (as shown in the installation schematic) or a four-way di- ACTING
rectional control valve. When one cylinder port is pressurized, the piston rod

strokes to its full stroke position and pressure is exhausted from the other CYLINDER
cylinder port.

APPLICATION The WM447 double acting cylinder is engineered for ap-

plications where linear operating force is required in both stroke directions. FUNCTIONAL DIAGRAM
(For applications where operating force is required in only one direction,
the WM446 series cylinders may be substituted.) The WM447 cylinders are SURPLY  EXBALST

frequently used pneumatic control devices for power take-off units, trans-

mission shift systems, or latching/unlatching functions.
POSITION 1

EXHAUST SUPPLY

POSITION 2
DUAL WM447 SERIES
CONTROL DOUBLE ACTING
VALVE CYLINDER

e

EXHAUST EXHAUST 1.5 0. SYMBOL

SUPPLY “E]
\ REV. 2011.05.03 /
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ITEM | @ | PART DESCRIPTION
T | NoO.
Y
1 1 118722 Piston Half’
2 1 114547 Locknut
£—1511=
3 24 | 116335 U-Cup II".
4 ] 118723 Piston Half |
SINGLE ACTING i
5 1 105002 End Cap Assy—Front w445 |\% : B
7 1 116476 Bushing, Type 3 End Cap k : TRIIR -4
f (=30~ I =
\._ /1 ’ 2) JI|’ |
8 2 114644 Locknut E e \ / f' \ | |
. Y22OUNE— o Fao Ay 2325 26 LJ 22 |
9 2 - Washer (Part of 105092 Assy) o "‘ f g:g e 4
- S W 2 e . 1 S00IA
10 2 - O-Ring (Part of 105092 Assy) DOUBLE ACTING &:g ! i e H?{/
- WM447 (T — A TyeE2
11 2 116377 O-Ring — Cy1. Shell al - A
12 1 - Cylinder Shell 52
13 1 - Piston Rod
~ .32 DI
14 4 - Tie Rod THRU h
Tvees [N A
15 48 | 114592 Lock Nut—1/4
16 z 103145 Retainer Washer
19— N TER TARTETIONS 2 N
17 2 115122 Bushing = L I";:l_:l:brw::; NS |;:5;:‘
18 ] 114542 Nut, Jam
i H —_ A5
20 1 115448 Stud, Mounting 2 Cyllnder Assy HD (/2 Shaﬂ)
WM447
21 1 103605 End Cap, Rear Type |
SUFFIX END CAP | BODY MAXIMUM | STROKE S
22 1 102993 End Cap, Rear Type 2 LENGTHX |LENGTHL
23 £ = Spacer, Thick WM447 A1 | TYPE 1 4.26 (108) |6.92(176) |1.00(25)
24 1 103016 End Cap, Rear Type 3 WM447 A2 | TYPE2 |4.19(106) |6.86(174) |1.00(25)
25 - - Spacer Thin WM447 A3 | TYPE3 |4.26(108) |6.93(176) |1.00(25)
26 ] 118724 Wear Ring WM447B1 | TYPE 1 526 (134) |[892(227) |2.00(51)
27 1 118903 O-Ring, Piston Seal WM447B2 | TYPE2 |5.19(132) |8.86(2325) |2.00(51)
28 1 103144 End Cap, Rear Type 4 WM447 B3 | TYPE3 5.26 (134) 8.93(227y |2.00(51)
WM447 B3A |TYPE3 |5.26(134) |8.11(206) |1.19(30)
PORT SIZE... = ..1/8-27 NPTF WM447 B3C |TYPE3 |5.26(134) |8.68(220) |1.75(44)
MAXIMUI OPERATING PRESSURE. 150 PS1 (1034, Kpa)
OPERATING TEMPERATURE".... 20F1t0200F (289 Cto 93, 3C) WM447 C1 | TYPE 1 6.26 (159) |10.92 (277) | 3.00 (76)
CYLINDER BORE. ... ..o oo 200 in. (51 mm)
CYLINDER STROKE .. Refer to Ordering Information Block WMada7C2 | TYPE2  [6.19(157) [10.86 (276) |3.00(76)
EFFECTIVE PISTON AREA: Piston End... 303 sq.in. (1955 mm)
Rod End. . 3 44sq.in. (2026 mm) WM447 C2A |TYPE2  |6.19(157) |10.23 (260) | 2.38 (50)
MOUNTING... . Usmg Iype 1, Type 2, or type 3 End Cap WM447C3 |TYPE3 |6.26(159) |10.93 (278) | 3.00 (76)
MOUNTING ATTITUDE... . . Optional
MATERIALS: Cyinder Shell .. ....Hard Anodized |.D. Auminum WM447 C3A | TYPE3  |6.26 (158) | 10.43 (265) | 2.50 (64)
Piston Rod. ... e Sitainkess Steel
Piston " Fabrie-Reinforced Phenclic WM447 D1 | TYPE 1 7.26 (184) | 12.92 (328) | 4.00 (102)
End Cap: mf; ELE WM447D2 |TYPE2 |7.19(183) |12.86(327) | 4.00 (102)
0-Rings, U-Cups & Rubber Washers. . -.Buna N WM447D3 |TYPE3 |7.26(184) |12.93(328) | 4.00 (102)
NET WEIGHT... 2b-3b{031, tk)
“For continuous uperallun beyund this range ‘contact fac10qr WiM447 E1 TYPE 1 8.26 (210) 14.92 (379) |5.00 (127)
WM447E2 |TYPE2 |8.19(208) |14.86 (377) |5.00 (127)
Senvice this unit with repair kit number R447. Other replaceadle items are folbwed
by part numbers. The cylnder shell, piston rod and tie rods (Items 12-14) are also WM447 E3 | TYPE3 | 8.26(210) | 14.93 (379) |5.00 (127)
roplanstie/akhough port rumiers o e b WM447F2 |TYPE2 |9.19(233) |16.86 (428) | 6.00 (152)
o ) ) ) L
‘Asterisk designates parts incuded in repair kit R449. REV. DATE 2011 05.03 VWM447 F3 | TYPE 3 9.26 (235) 16.43 (430) | 6.00 (152)
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Blue Ox Tail Gate Lock Air Cylinders

o Heavy Duty Assembly
o Cylinder Shell, Hard Anodized Aluminum
o Cylinder Rod, Stainless Steel, Heavy Duty
o End Cap, 2" Modular Cast Iron, Heavy Duty Mounting Boss
3%" Die Cast, Heavy Duty Mounting Boss with Replaceable Bushings
o Piston, Proprietary Design with Buna-N Seals
o Trunion Pin: %"
o Clevis Assy: %" Pin
» Easily Rebuildable, All Components Available
o 40+ Years of Industrial/Automotive Service

Cylinder Retracted Stroke | Cylinder Assembly with

Aszsy Length Installation Kit
WVild-44702 BATS W-MTDZ210
Wh-34TF2 11.875 Wi-gaTF2101
Wi-d4TH2 13,875 WN-44THZ 101
Bore Size: 2" Double Acting
Rod Diameter: W a20UMNF
Port Size WHNPTx2

Trunion Pin Dia. W
Recommended Operaling Presswre: 100 P31
Maximum Operating Pressure: 150 PSI

Cylinder Retracted Stroke | Cylinder Assembly with

Assy Length Installation Kit

Wh-453D 10,00 Wh-283D101

Wi-4B3F 12,00 WVWN-AE3IF 101

Whi-383H 14.00 g W-463H 101

Bore Size: 3% Double Acting

Rod Diarneter: W HIOUMNF

Port Slze: WNPTx2

Trunion Pin Dia W
Recommended Operaling Pressure: 100 PSI
Maximum Operating Pressure: 150 PSI

WM44THA WM4BIK1
Installation Kit, Elec/Air Installation Kit, Elec/Air
Item Mo, | Qty. |Part No Description Item Mo. | Qty. |Part No Descriplion

1 1 Salengid—aw 1 1 Solenoid-dw

2 1 Breather 2 1 Breathar

3 1 Fitting, Straight 3 1 Fitting, Straight
= 4 1 Fitting, Eloow 4 1 Fitting, Elbow
% 5 1 Street Elbow 5 1 Street Elbow
:731 5] 1 Mipple, Hex ] 1 Mipple, Hex
5 T 1 _Tubing. Mylon 7 1 Tubing, Mylon

"Specializing in Manufacture and Distribution of
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PRODUCT DESCRIPTION

DESCRIPTION The WM463 is a large double acting cylinder engineered for ap-
plications where linear operating force is required in both stroke directions. The
stroke is fixed on each cylinder but the stroke length varies from model to model
in the WM463 series (Refer to the ordering information block for available stroke
length options.). All cylinder models have an integral trunnion for mounting and
a threaded piston rod for a clevis. The longer the stroke models do not include
dust boots.

To effect piston movement, pressure must be applied to one side of the piston.
When one cylinder port is pressurized, pressure is exhausted from the other port
and the piston strokes by a fixed amount.

APPLICATION The WM463 cylinder is commonly used to control mechanical
devices on heavy duty industrial equipment. Since the WM463 cylinder produces
more force than a 2.00 inch (51 mm) diameter cylinder, the WM463 is also used
for direct-acting linkage applications such as the operation of two-position valves
on dump trucks or the control of sequencing functions. The cylinder is normally
pressurized by a single four-way control valve. Quick release valves are often used
between the control valve assembly and the cylinder to improve the cylinder’s
response to the control signal.

TYPICAL INSTALLATION
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OPERATION Each WM463 cylinder has two ports which require air connections.

DOUBLE
ACTING
CYLINDER

FUNCTIONAL DIAGRAM

SUPPLY EXMHAUST

—
=

=

POSITION

EXHAUST SUPPLY

ﬂ.:l

=

—————a
POSITION 2

1.5.0. SYMBOL

Air, Electronic Throttles and Exhaust Brakes”




Brake Systems, Inc.

14
PARTS IDENTIFICATION I
ITEM DESCRIPTION QUANTITY .
ABCLDEFH \
17 181 Q 13
1 END CAP [10%277) 1 1
2 END CAP (103278) 1 1
3 PISTOM (102279) 2 2 SPECIFICATIONS
4 BUSHING {103280) i 1
5 BUSHING {103304) 2 2 PORT SIZE. 1/2-18 NFTF
B LOCKMUT {114558) 1 1 MAXIMUM OPERATING PRESSURE. 150 PSI (1034, 2xPa)
] WASHER [115127) 1 1 OPERATING TEMPERATURE®......... . 20°F to 200°F (-28.9°C 1o 93 3°C)
‘8 | O-RING i 1 CYLINDER BORE... . 3251 (&3 mm)
0 | QUAD SEAL 1 1 CYLINDER STROKE Refer fo Cirdering Information Rlock
10 | O-RING 2 2 EFFECTIVE PISTON AREA: Red End. .B.10 sqin (5226mm?)
11 |uCUP 2 2 Pston End.. . 829 sqin (5348mm?)
*12 | WIPER SEAL 1 1 MOUNTING Integrad Trurmion & Bushungs for 0:50in t13mr'1] Diz Pin
13 | SHAFT 1 1 MOUNTING ATTITUDE. . R .. Optional
14 CYLINDER SHELL 1 1 MATERIALS: Cylinder Shell...... ... vevere o HESS
1% | TIERCD -] ] Fizton [Dier Cnl ?n-: ﬁ.!u-,r m’Phern:\ﬂ-: Bushing
16 | LOCKNUT (114592 12 12 Crrings, U-cups & Quad Seal, R Buna M
“I7 | DUST BOOT (103837) 1 Wiper Seal..... ... e Polyurethane Rubber
Dusi Boot Clo Rucbe
Service thes unit with repair kif number R453-601. Replace- O-LFrhsngs U-Cuos & Rusber Washers. . i Buna f:l
able ilems are followed by part numbers. The cylinder shell MET WEIGHT: WHI4EIA _ﬂ tl Boz (2 M)
shafi and Bie rod [Hems 13-15) are also replaceable alt WS 4 Ib. 14 az (2, 2kg)
hough par numbers are not listed WHEEL: LEb 3ez(? 4,;,';]
*Astenisk designates items included in repair kil WMAE3D....... oo 5 b B0 2550
Wh4GIE Sl 140z (2, Thg)
WWEBIF ... o B b 4oz (2 BRg)
W4EIH. ... v 1 10002 (2 5H0)
“For continuous operalicn beg.rmu:l lhrs mnge contact faclony
TO ORDER, SPECIFY
WM463
Wiyl Mhamber Suffc
SELECT SUFFIX NUMBER BELOW
SUFFX CATALOG BO0Y LENGTH MAX. LENGTH STROEE DusT
HUMBER X L 5 BOOT
L] 13155 s 718 1.00
A L] [¥53) [25]
WL 13156 47 818 200
B [1H]) 233) 5] Irchaded
Wlia3 nsr 575 11.18 00
[ [145) [282) [
Lo L] 15k BTs 1318 400
o [171) [X35] (10
WS 113159 L] 1598 =0
E {137 (388 12n
LK (k-] B 1798 LAy Bl
F (723 437 1 Fathatod
WL 113181 WIS 2018 00
H FIE] (539 (M)
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DESCRIPTION: The WM464 is a single acting version of the WM463. It is a large
single acting (spring return) air cylinder, typically used in automotive/industrial ap-

plications. It is available in one, two, and three inch strokes with spring return. The
WM463 can be used with an air return and an infinite stroke to duplicate the spring
return feature of the WM464. All cylinder models feature a die cast trunion end cap,
set up for a 1/2” pin mounting. The piston rod is of 1/2” material, threaded 1/2-20
UNE Several clevises are available (see page 020299) and are heat treated for longev-
ity and strength.
OPERATION: The WM464 cylinder has two ports (1/4-20 NPTF), one for air supply
and one for breathing. A breather (WM111A), is available, or the WM124K remote
breather kit.
reaher WM464 C102
APPLICATION: The WM464C approximates the physical size of the now obsolete 3" Stroke
Wagner A21301. 15 to 20PSI will cause the cylinder to full stroke, with additional air
pressure required for work. WM464 E102
4 15" Stroke
P 7{ - )ﬁw ' Similar to Wagner A21301
L | o
g "Jﬂ{w&l : J?;. o | e
Tl = K AR
Jeml @ —— _— —_ ! (AR
L o
WM464 EXTERNAL CONFIGURATION
Part Mumber Stroke - 5 L X Pressure for
Full Extension
WG4 A 1 6 118 6 15 Psl
WM464 C103
WM4GIE 2 718 7 20 PSI 2 14" Stroke
Whi4o4 O 3 518 8 25 Pl
Similar mounting to
1 Wagner A2778

REV. 2012.04.03

- o
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Brake Systems, Inc.

WM475 3-POSITION FEATHERING CYLINDER

PRODUCT DESCRIPTION

DESCRIPTION The WM475 is a feathering cylinder used in systems that require infinite positioning

in two directions from a given center position. The cylinder stroke in either the extension or retraction
direction is limited to a fixed maximum. This stroke maximum varies according to the WM475 series
model. Models also differ in the type of end cp used on the stationary end of the cylinder. The following
end caps are available: (1) a die cast end cap with locknuts, washers, and a 3/8-24 UNF mounting stud;
or (2) a cast iron end cap that incorporates a trunnion for a 1/2 inch pin. All WM475 models have a
threaded piston rod for installing a clevis or a rod end.

OPERATION To obtain variable positioning of the WM475, a compensating dual control valve is nor-
mally used to modulate pressure delivery to the ports. When pressure is applied to one cylinder port, it
is simultaneously exhausted from the other. Fro the center position, the piston can be positioned at any
point between the full extension and retraction positions, depending on which port is pressurized, and
to what degree. When pressure is released from both ports, a spring centers the piston in the normal
position.

APPLICATION WMA475 cylinders are frequently used in air over hydraulic systems. Some common
applications are remote control of hydraulic spool valves, hydrostatic transmission control (See WM796
catalog page.), and boom positioning in crane-hoist applications.

TYPICAL APPLICATION
WMATE RERIES
A POSITION
DUAL FEATHERING CYLINDER
COMPENSATING
CONTROL 3 j—.
VALVE L

WMTOS

SUFPLY b EXHALET

EXTERMAL CONFIGURATION

6D UNF-2A,

IRETRACTEL]
S— Y-

BRAKE SYSTEMS, INC.
2221 N.E. Hoyt Street « Portland, Oregon 97232 » 503/236-2116 « FAX 503/239-5005 « E-Mail: brakesystems @brakesystemsinc.com
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3-POSITION
FEATHERING
CYLINDER

FUMNCTIONAL DIAGRAM
EXHAUST SUPPLY
[f:[]_q
L
EATENDED

CENTERED
{(NORMAL)

SUPPLY  EXHAIST

=

RETRACTED
1.5.0. SYMBOL

el

-
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FaRp S ‘i“\" 44

7 20 14 16 16 13 12

PARTS LIST
DWG. DESCRIFTION QTY. | WM-4T5-B | WM-475-C | Wi-475-D | WM-4TS-E | Wi-475-F

NO

1 PISTOMN HALF 1 118722 118722 118722 118722 118722

PISTOM HALF 118723 118723 118723 118723 118723

WEAR RING 118724 118724 118724 118724 118724

2 JAM NUT 114547 114547 114547 114547 114547

3 U-CUP 116335 116335 116335 116335 116335

4 WASHER /16"

5 FRONT END CAP
6 SEAL RETAINER
T O-RING

8 CENTER BODY
9 REAR END CAP

15125 15125 15125 15125 115125
104188 104188 104188 104188 103579
115107 115107 115107 115107 115107
116304 116304 116304 116304 118304
103580 103580 103580 103580 103580
103606 103606 103605 103606 103605

10 STOP RING 103626 103626 103626 103626 103626
"1 | BOOT 103867 103943 103943 103867 103943
12 SPACER - 102021 102021 - -

13 | ORING 16377 16377 16377 16377 118377

14 SPRING RETAINER
15 SPRING RETAINER

103582 103745 103745 103582 103745
103583 103583 103583 103583 103583

16 SPRING 103584 103744 103779 101496 103779
17 ROLL PIN 115338 115338 115338 115338 115338
18 SHELL 104361 104362 104363 104361 104363
19 SHELL 101499 103747 102112 101498 102112
il PISTON ROD 103585 103748 103781 103585 104182
Al TIE ROD 115441 115452 115452 115452 115452
*22 | LOCK NUT 114592 114592 114592 114592 114592
A] JAM NUT 114542 114542 114542 114542 114542
24 STUD 115448 115448 115448 115448 115448

25 | WASHER-RETAINER
*26 | WASHER-RUBBER

103145 103145 103145 103145 103145
15122 115122 15122 15122 115122

R AU X QU L - - S P SO N

v SPACER - 101498 - - -

51 STROKE-EXTENDED e ra 1508 g g
52 | STROKE-RETRACTED s s s s 1518
B BODY LENGTH 8116 12 916" 10 17/32° 8116 101732°
L OVERALL LENGTH 1258 18 916" 1518 1258 15 1/8°
T THREAD LENGTH s 11 s s e

*PARTS INCLUDED IN R-475 REPAIR KIT
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Brake Systems, Inc.

SPECIFICATIONS
PORT SIZE.......c ittt 1/8-27 NPTF
MAXIMUM OPERATING PRESSURE.................... 150 PSI (1034, 2kPa)
OPERATING TEMPERATURE*.......... 20°F to 200°F (-28,9°C t0 93,3°C)
CYLINDER BORE.......coiiiiiiiii it 2.00IN.(51mm)
CYLINDER STROKE...........cuvveeeeee. Refer to Ordering Information Block
EFFECTIVE PISTON AREA: Rod End................... 3.14 sq.in.(2026 mm?)
Piston End................ 3.03 5q.in.(1955mm?)
MOUNTING........cooiriiii e Using Type 1 or Type 2 End Cap
MOUNTING ATTITUDE.......cotiiiiiiie e Optional
MATERIALS: Cylinder Shells.................... Hard Anodized I.D. Aluminum
Piston ROd.......covoviiiiiiiiiiee Stainless Steel
Piston.........cooviii Fabric-Reinforced Phenolic
End Caps: Type 1....ccoooiiiiiiiiiiiiie Die Cast Zinc Alloy
TYPE 2. Cast Iron
Center Body..........ccuvviviiiiiiiiiniiiiis Die Cast Zinc Alloy
DustBoot........cccoveiiiiiiii e, Chloroprene Rubber
O-Rings,U-Cups & Rubber Washers..................... Buna N
NET WEIGHT: WMA475B ..o 41b. 4 0z. (1,9kg)
WM475C1T & C2K..oovoiiiiiiieeei 6 Ib. 4 0z. (2,8kg)
WMAT5H. ..., 61b.20z (2,7kg)

*For continuous operation beyond this range, contact factory.

TO ORDER, SPECIFY
WM475
Model Number Suffix
SELECT SUFFIX NUMBER BELOW
SUFFIX | CATALOG | END BoDY | ovErALL STROKE PRESSURETO | PRESSURE | THREAD
NUMBER | CAP | LENGTHX | LENGTHL |S1 RETRACTED) | S2 (EXTENDED |BEGINSTROKE| FORFULL |LENGTHT
STROKE
wmazs | 113245 | Type 1 8.04 10.60 88 88 5/15PS| 55/65 PS| 91
B1 (204) (269) (22) (22) (34/103kPa) 379/448kPa) (23)
wmazs | 113250 | Type 1 12.60 16.53 2.00 2.00 5/15PSI 80/90 PS| 1.28
c1 (320) (420) (51) (51) (34/103kPa) (552/621kPa) (33)
wwmars | 113253 | Type2 | 12.54 16.47 2.00 2.00 8/18 PSI 80/90 PS| 1.28
CXK (318) (418) (51) (51) 55/124 kPa) (552/621kPa) (33)
wwmars | 118472 | Type 1 9.06 14.25 1.00 1.00 5/15PSI 55/65 PS| 1.15
H (230) (362) (25) (25) (34/103kPa) 379/448kPa) (29)
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PRODUCT DESCRIPTION

DESCRIPTION Designed for heavy force applications, the WM495B is a double acting
feathering cylinder that has a 3.25 in. (83mm) bore. From the normal center position, the
cylinder piston can stroke to any point between the maximum extension and retraction posi-
tions. The cylinder varies its stroke position according to the regulated pressure signal that it
receives. To anchor the stationary end of the WM495B, the customer must supply a 1/2 inch
pin for the built-in trunnion and bushings. The customer may also install a clevis or a rod
end on the threaded end of the piston rod.

OPERATION To achieve infinite positioning of the cylinder, a compensating dual control
valve is used to regulate pressure to the two cylinder ports. When pressure is applied to one
port, it is simultaneously exhausted from the other. From the center position, the cylinder
can stroke to any point between the full extension and retraction positions. The desired
stroke is obtained by controlling the pressure signal to each port. When pressure is released
from both ports, the cylinder is spring-returned to the center position.

APPLICATION In air-over-hydraulic systems, the WM495B is often used for remote control
operation of hydraulic spool valves. This cylinder is engineered specifically for heavy force
systems such as large diameter hydraulic spool valves. A high-flow compensating dual con-
trol valve is normally used to modulate pressure to the cylinder. In some applications, two
cylinders may be used in conjunction with a high-flow, compensating quad valve.

WM435 SERIES

3 POSITION
FEATHERING CYLINDER.
-

EXTERNAL CONFIGURATION
L ~CONTROL
oy THRU [2pLacEs
! {1713 NPTF
. 994 4 e
1/2:20 UNF 28
101G I.

' {251
R

88
22}

2 PLACES

- - E
(13

28
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Brake Systems, Inc.

14 18 23 11 4 8 5
AN YA
SIS AA oyl
[ s

|

A=

16 12 1 9

NS
)

7 17

PARTS IDENTIFICATION

DESCRIPTION

o
=

END CAP (103277)

END CAP (103278)

PISTON (103279)
BUSHING (103280)
BUSHING (103304)
LOCKNUT (114568)
WASHER (115127)

O-RING (116304)

QUAD SEAL (116311)
O-RING (116386)

U-CUP (116387)

WIPER SEAL (116546)
PISTON ROD (103994)

PIN (115354)

STOP RING (103995)
DUST BOOT (103837)
SPRING RETAINER (103996)
SPRING RETAINER (103997)
SPRING (103998)

CENTER BODY (103999)
TIE ROD (115449)
LOCKNUT (114592)
CYLINDER SHELL (104000)
CYLINDER SHELL (104001)

(' JQE N N N N W W N N N NG R S N | N I N |

=R

1

Service this unit with repair kit number R495.
Replaceable items are followed by part num-

bers.

*Asterisk designates parts included in repair kit

"Specializing in Manufacture and Distribution of

2
24 19 20 3 6 22 1
SPECIFICATIONS
PORT SIZE... 114 - 18 NPTF
MAXIMUM OPERATING PRESSURE ..................... 150 PSI (1034, 2kPa)
OPERATING TEMPERATURE*.......... -20°F to 200°F (-28.9°C t0 93,3°C)
CYLINDER BORE... ceveTs v ..3.251n. (83mm)

CYLINDER STROKE 0 88 Extended or Retracted
EFFECTIVE PISTON AREA Rod End ....8.10 sq. in. (5226 mm?)

Piston End..,.....,.....8.29 sg. in. (5349 mm?)
PRESS TO BEGIN STROKE (No Ext. Foree).....0 to 10 PSI (0 to 68,9 kPa)
FULL STROKE PRESS (No Ext. Farce)...50 to 70 PSI (344,7 to 482,6 kPa)

MOUNTING... Integral Trunnion & Bushlng for 0.50 [13mm) Dia. Pin
MOUNTING ATTITU BE:- ....Optional
MATERIALS: Cylinder Shell ..Brass
Piston... Dle Cast Zlnc Alldy w! Phenollc Bushlng
0- Rlngs U Cups & Quad Seal... ’ ..Buna N
WIPEriS8al.., wou s sous cvevss sevmmuess Polyurelhane Rubber
Dust Boot..........ccovevveviiiiiiciciiien Chloroprene Rubber
NET WEIGHT... .111b. 40z. (5,1 kg)

*For conhnuous operahdn beyond IhIS range contact factory.

TO ORDER, SPECIFY

WM495B
113370

BRAKE SYSTEMS, INC.
2221 N.E. Hoyt Street « Portland, Oregon 97232 » 503/236-2116 « FAX 503/239-5005 « E-Mail: brakesystems @brakesystemsinc.com
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Brake Systems, Inc.

WM612 SERIES

PRODUCT DESCRIPTION

DESCRIPTION The WM612-101 is a single acting, spring return pneumatic cyl-
inder which is engineered for applications which require work to be performed by
piston retraction. The WM 612-101’s piston rod is threaded to accommodate a clevis
or rod end, and the end cap on its stationary end is fitted with a 3/8-24 UNF-2A
mounting stud.

OPERATION The WM612-101 is usually used in conjunction with a three-way
control valve. As the cylinder’s supply port is pressurized, the piston retracts. When
the pressure is released, the piston spring-returns to the extended position. IM-
PORTANT: The WM612-101’s return spring is designed to provide only the force
required to return the piston to the extended position. If any additional return force
is required by the system; either ass an external spring to the WM612-101 or use a

double acting cylinder. SINGLE-ACTING

APPLICATIONS The WM612-101 is used in industrial and vehicular applica-
tions which require a single-acting cylinder that applies operating force as its piston PULLING
retracts. It is commonly used in clutch systems and positioning applications. CYLINDER

N

TYPICAL INSTALLATION

_/Z‘ FUNCTIONAL DIAGRAM
N1
~ |
SupPLY (SR N wcmtzgg'l% i
H SINGLE ACTI
CYLINDER —
JWAY -
CONTROL ———f’.\fh
VALVE \
—w g NORMAL
(NO PRESSURE APPLIED)
EXTERNAL CONFIGURATION SUPPLY  VENT
)
L 10.50 225 3/8-24 UNF.2A p - App
10.50 2 RESSURE APPLIED
INLET ~
3/8-24 UNF-2A 1/8.27 NPTF \1"#&8”;?

1.5.0. SYMBOL
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PARTS IDENTIFICATION

ITEM DESCRIPTION aTy.
"1 |PISTON (118391)

2 |U-CUP

5 | END CAPASSY.(104189)
8

9

-

SEAL WASHER
O-RING
*10 |NUT
11 |END CAP (103605)
12 |PISTON ROD (115448)
*13 | DUST BOOT
14 |CYL.SHELL (103245)
15 |PISTON ROD (102884)
16 |TIE ROD (115456)
*17 |SPRING
18 |PISTON STOP (103926)
19 |SPACER (102490)
21 |WASHER (103145)
*22 |WASHER
23 |NUT (114542)
24 | NUT (114644) 2

Service this unit with repair kit 117873.
*Asterisk designates items included in
Irepair kit.

- A R e e e B e e e e ok 00 N = ek e -

SPECIFICATIONS

PORTBIZE ¢ v 65 v 56 5w o6 5 5 o o S 1 b 620 1/8-27 NPTF
MAXIMUM OPERATING PRESSURE . . . . ... 150 PSI (1034,2 kPa)
PRESS.TO BEGIN RETRACTION (NoExt. Force) . . . 15 PSI (1034 kPa)
FULL RETRACTION PRESS. (No Ext. Force) . . . . . 35PSI(241,3 kPa)
OPERATING TEMPERATURE* . . -20°F to 200°F (-28,9°C t0 93,3°C)
CYLINDERBORE . . . .o\ oi i eeeeee e 2.00in. (51 mm)
PISTONAREA . o oot v e oo e e 3.03in.2(19,6 cm?)
MATERIALS: Cylinder Shell . . . .. ... .... Anodized Aluminum

PistonRod. ......-::c0cionus- Stainless Steel

PEEDO o cvwmw v wmmwmis v siae Die Cast Zinc Alloy

ORI s v wv s mEs e BeEREEE s 88 Buna N
NETWEIGHT: : 2 s sssnnssssamuissss 2 Ibs. 10 oz. (1,2 kq)

*For continuous operation beyond this range, contact factory.

TO ORDER, SPECIFY

WM612-101

Model Number
PART NUMBER 117872

Manufactured in the USA by Brake Systems Inc.

"Specializing in Manufacture and Distribution of
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Brake Systems, Inc.

WM615-100

PRODUCT DESCRIPTION

DESCRIPTION The WM615-100 is a double acting pneumatic cylinder engi-
neered for applications which require linear operating force in both stroke direc-
tions. It has a 2.00 inch (50,8 mm) diameter bore and a fixed stroke length of .1875
inch (4,76 mm). The WM615-100’s piston rod is threaded to accommodate a clevis
or rod end, and four bolts extend from its stationary end for mounting.

OPERATION The WM615-100 is usually used in conjunction with a four-way
control valve which governs pressurization and release of the cylinder’s two ports.
As one port is pressurized, the piston strokes toward the other port, which ex-
hausts through the control valve.

APPLICATION WMS615-100 cylinders can be used in any application which re-
quires a base mounted, double acting cylinder of their capacity and stroke length.
They are commonly used in transmission shift cylinder assemblies and are sub- D OUBLE
assembly components in WM460AC transmission shifters. A CTIN G

TYPICAL INSTALLATION CYLINDER

"
‘-J P
SHIFT =11

[[¥] QUADRANT WMA4E0AC ___}L‘{ FUNCTIONAL DIAGRAM

TRANSMISSION '
- 1 SHIFT i*

-
SELECTOR 23]
ASSEMBLY SUPPLY EXHAUST
2 3 P
' } WMB15 100 v f
L J CYLINDER
SUPPLY ———d W EXHAUST

MULTITUBE - POSITION 1

7/
J L

HAUST
EXTERNAL CONFIGURATION EXHAUST SUPPLY

b——d

1/4-28 UNF-2A POSITION 2
4 PLACES ~ -

1/8.27 NPTF |

1/2.20 UNF-2A

1.5.0. SYMBOL

Manufactured in the USA by Brake Systems Inc.
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PARTS IDENTIFICATION SEECIFICATIONS
ITEM DESCRIPTION QTy. PORT SIZE i i:u s i i sowil oo aiie s Aiawmowti i o 1/8-27 NPTF
1 |PISTON (103017) 1 MAXIMUM OPERATING PRESSURE . S ol 0150 PSI !1034,2 kl:a]
2 |NUT 1 OPERATING TEMPERATURE®, . -20 F t0 200 F (28,9 C1093,3C)
+ 3 |u-cup 2 CYLINDERSTROKE - o il o 28 ¥4 wga o 1875 inch (4,76 mm)
4 |WASHER 1 CYLINDERBORE. .. ... .- .. vcvise 2.00 inches (50,8 mm)
5 | END CAP ASSY.(105092) ] EFFECTIVE PISTON AREA:
6 | END CAP (103144) 1 RodEnd...............295in"(19,03cm?)
*10 |O-RING 2 Piston End. . ... .........3.14in°(20,26cm?)
12 |NUT 1 MEOUNTING. woiemse oo s wmns som s s e, oo o Base Mounted
*13 | DUST BOOT 1 MOUNTING ATTITUDE . . . . . v ii i vie vm e e s Optional
14 |NUT 4 MATERIALS: Cylinder Shell . . . . . ... ... .0u0.. Aluminum
16 |PISTON ROD (104364) 1 PO oo wsmas i s mrene s Phenolic Compound
16 |SCREW 4 Pigton Rod i< -som o e wieaw s o o Stainless Steel
17 |CYL.SHELL (102687) 1 Sedl¥n (i EURES AN TR R BN R Wi Buna N
18 |PIN (100335) 1 Dust Boot & s a4 v Vi i e Chloroprene Rubber
Service this unit with repair kit number NETWEIGHT. . . ... ........ionnnn 11b., 4 oz. (0,56 kg)
114484, *For continuous operation beyond this range, contact factory.
*Asterisk designates items included in
repair kit.

TO ORDER, SPECIFY

WM6E15 -100

Model Number
PART NUMBER 113840

Manufactured in the USA by Brake Systems Inc.
33
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Brake Systems, Inc.

WM622 SERIES

PRODUCT DESCRIPTION

DESCRIPTION The WM622 double modulating cylinder consists of two single acting cyl-
inders that are mounted back-to-back on a common center casting. The cylinder modulates
the position of each piston rod in response to pressure from a compensating dual control

calves. The direction and length of both strokes vary according to the WM622 series model.

OPERATION Pressure lines are connected to two of the four WM622 cylinder ports. The
remaining two ports are equipped with breathers which vent to the atmosphere and prevent
dirt entry. All of the WM622 cylinders incorporate a spring which returns the piston to its
normal position when pressure is released from the corresponding port. When pressure is
applied to a port, the appropriate piston rod strokes in either the push or pull direction. The
direction of stroke depends on the functional type of the cylinder, as shown in the functional
diagram. Two functional types are available. Type 1 cylinders stroke in the push direction
at both ends of the cylinder. On Type 2 models, one rod strokes in the push direction while
the other rod has a pull-action stroke. On some models, the stroke length is adjustable and
the customer must set the stroke to the desired length within the stroke range. Refer to the
ordering information block for stroke length and direction specifications for each model.

APPLICATION The WM622 cylinder functions as a control device in many industrial and
off-road vehicular applications. In air-over-hydraulic systems, these cylinders can be used
to vary the positioning of hydraulic spool valves. In other applications, the cylinder is used
for combination throttle controls which incorporate fast idle and multi-throttle functions.
A compensating dual control valve or two single control valves are normally used to deliver
pressure to the cylinder ports. WM622 series cylinders do not comply with FMVSS-124
regulations.

TYPICAL INSTALLATION
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23 5 10 7 6 1 1 13 28 27 2 20 26 15

WM622 B & D

PARTS IDENTIFICATION
ITEM DESCRIPTION —YANTILY ITEM DESCRIPTION —QUANTITY
8 | D [rag| ™! ' 8] b [Fag
1 | PISTON (118391) 2 2 2 23 | LOCKNUT (114592) 8 8 8
* 2 |u-cup 2 2 2 24 |WM111B BREATHER 2 2 2
4 | END CAP (105228) 1 a1eHe)
5 | END caP 1 *25 |[DUST BOOT (103867) 2 2
6 | WASHER (115127 2 26 | LOCKNUT (114631) 1
* 3 | QUAD SEAL P " 27 |WASHER SEAL 1
* g | WIPER SEAL 2 28 |PISTON STOP (103926) )
“10 |oRING 4§ a a 29 |END CAP (103182} 2 2
11 | LOCKNUT (114547) gf| m]f A 2R [WASHERSION 2 2
12 | SPACER (105223) Gl B e = z
13 |CENTER BODY (103767) 1 1 1 33 | DUST BOOT (104039) e
14 | CYLINDER SHELL 2 1 1 34, |SPACER{101458] %
15 | PISTON ROD 2 1 1 35 |SPACER (103546) 2
16 | SPRING 2 1 1 36 |SPACER (103549) 1
17 | CYLINDER SHELL 1 1 37 |SPACER (103183) 1
18 | PISTON ROD 1 1 38 |NUT (114608) 1
19 | SPRING 1 1 39 | LOCKNUT {114644) 2
20 | SPACER (110249) 1 40 |RETAINER (103145) 2
21 | SPACER (105224) i | ¥ [WASHER'TaE1Z2) 2
22 | TIEROD 4 4 4
Service this unit with repair kit number 1 14496. To replace one end cap assembly {ltems 46,7 & 8) on the
WM6E22F or G, order part number 116964, To replace the other end cap assembly (ltems 5,6,7 & 8), order
part number 105092. To replace either end cap assembly (ltems 29,30 & 31) on the WM622B or D, order
part number 104810. Other replaceable items are followed by part numbers. The cylinder shells, piston rods,
tie rods, and springs (ltems 14-19 & 22) are also replaceable although part numbers are not listed.
*Asterisk designates parts included in repair kit 114496.

Manufactured in the USA by Brake Systems Inc.
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PORT SIZE

Brake Systems, Inc.

SPECIFICATIONS

MAXIMUM OPERATING PRESSURE
OPERATING TEMPERATURE* . .
CYLINDER BORE

1/8-27 NPTF
150 PSI (1034,2 kPa)
20°F 10 200°F (-28,9C t0 93,3C)
2.00in.(51 mm)

CYLINDER STROKE . . . .. . .Refer to Ordering Information Block

EFFECTIVEPISTON AREA: Push Action . .

MOUNTING ATTITUDE
MATERIALS: Cylinder Shells
Piston Rods
Piston & End Caps
Packing

NET WEIGHT:

WME22F or G
*For continuous operation beyond this range, contact factory.

Pull Action. .

3.14 5q. in. (2026 mm?)

. 3.03sq.in. {1955 mm?)
MOUNTING. . . Using Clevises @ Both Ends (Cyl. Movement Permitted)

Hard Anodized I. D. Aluminum
Die Cast Zinc Alloy
U-Cup
. .Chloroprene Rubber

Dust Boots & Rubber Washers. .
0-Ring & U-Cup Seals
WM6228
WM622D

31b.60z.(1,5ka)
41b.80z. (2,0 kg)
51b. 14 oz. (2,7 kg)

Optional

Stainless Steel

TO ORDER, SPECIFY

WM622 ___

Model Number

PART NUMBER

Suffix

SELECT SUFFIX & PART NUMBER BELOW

STROKE S1 STROKE S2 PISTON ROIIZE
FUNC- BODY MAX. PRESSURE PRESSURE PRESSURE |PRESSURE
SUFFIX [y PART | TIONAL [LENGTH|LENGTH|LENGTH| TOBEGIN | FOR FULL | LENGTH | TOBEGIN |FOR FULL T ADLENSTHILE S ™
TYPE X L STROKE STROKE STROKE | STROKE
WME22 113862 7.13 11.90 0.63 5/15 PSI 15/25 PSI 0.63 15/25 PSI 0.88
W22 | 1 aaeq (PSP 1163 | 2114 [ 275 | 10/20ps1 | 3sfaspsi [ 163188 (341103 KPall 530 psy [UNF-2A| (22 | 375
D (295) | (537) | (700 |(69/138 kPa) |(241/310 kPa)| ,'f (103/207 kPa) (70)
justable
WMB22 0/20 PSI 50/70 PSI
F o |""9866 | Type2 | 1362 | 2207 | 250 | (0/138kPa) |(345/483 kPa)| 0,63-1.44 | 15/30 Psi | e5/75PSI | 1/2-20 | 091 | 230
WNZ2 | 1250y PO /POl| (3960 | 1861 | 164) [“Griops | 4075 Psi | adjesraple (03207 KPalfdag’sty kPal|UNF-2a| (23) | 158)
G (0/69 kPa) |(276/379 kPa)
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Brake Systems, Inc.

WM633B

PRODUCT DESCRIPTION

DESCRIPTION The WM633B is a spring-centered modulating cylinder with a 1.25 inch
(32 mm) bore. The WM 633B is engineered for systems that require infinite positioning in
either of two stroke directions for a fixed center position. The stationary end of the cylinder
has an integral bushed trunnion for mounting with a customer-supplied 5/16 inch pin. The
piston rod is threaded for installing a clevis or rod end.

OPERATION The WM633 modulating cylinder requires an air connection for each of

its two ports. Pressure is normally supplied by a compensating dual control valve that can
apply a variable pressure to either end of the cylinder. When pressure is applied to one port,
the other port is in the exhaust mode. By regulating pressure to one or the other port, the
piston can be positioned at any point between the maximum extension and retraction posi-
tions. When both ports are vented to the atmosphere the spring returns the piston to the
center position.

APPLICATION The WM633 is engineered primarily for the remote control operation of 3 POSITION
small hydraulic spool valves in air-over-hydraulic systems. Because of its compact size, this

cylinder is ideal for applications where space is limited. MODUL ATING
CYLINDER

CONTRCL
VALVE CENTERED
{(NORMAL)

EXHAUST E 1 __¢

RETRACTED
SUPPLY _] WME33B

? comUAL FUNCTIONAL DIAGRAM

EXHAUST

3 POSITION f SUPPLY EXHAUST
MODULATING
CYLINDER + =¥
) L
EXTENDED

EXHAUST SUPPLY

CONTROL
1/8-2T NFTF - <1 DIA (B8 K
i g 2 PLACES L 1.0
{22) 2 PLACES

o S 1.5.0. SYMBOL

I

B8 '|
(220 @2 | S 4 |-s8 1l o
EXTENOED RETRACTED 1900 “;L T {35)- ’
1254] R T I \ /
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89 1 4 12 1527 21
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- — I —N€
N
10 6 13 26 14 1620 191
PARTS IDENTIFICATION SPECIFICATIONS
ITEM DESCRIPTION Qry.
PORTSIZE. ..o 1/8 - 27 NPTF
*12 B?J%%L(J:TO{H?S%SY) ;1 MAXIMUM OPERATING PRESSURE......................150 PSI (1034, 2kPa)
3 | EnD cap assy. (104850) 1 OPERATING TEMPERATURE*.......... -20°F to 200°F (-28.9°C to 93,3°C)
#4 | O-RING 4 CYLINDER BORE 565 sxes sonss cvms somueas semes svomas suges s nomes 20 1N (S2MIM)
6 | CYLINDER SHELL (105258) | 2 CYLINDER STROKE Retracted...........................0.87 in (22mm)
7 | PISTOM ROD (104857) 1 Extended......c.oocovviiiiinnn, 0.87 in (22mm)
2 |SToPrNG b ] APPLICATION PRESSURE (No Extemal Force):
10 | STOP TUBE (104853) 1 To Begin Stroke........oocveiiinnnn 15 PS|{103,4|(P3)
11 | SPRING (104815) 1 For Full Stroke...............covve...e....80 PSIH(413,7 kPa)
12 ] SPRING RET. {104854) 1 EFFECTIVE PISTON AREA: Rod End...................1.11 sq. in. (716 mm?)
*1134 SE(;TJTPER ey ; Piston End................1.22 sq. in. (787 mm?)
15 PISTOM BODY (10.{352) 2 MOUNTING.........oovveeeeiiiiieeees With Integral Bracket and 5/16 Inch Pin
16 | LOCKNUT (114547) 1 MOUNTING ATTITUDE..............coo.... ..Optional
19 | END CAP 1*”*15‘_)54"-(](104351) ; MATERIALS: Cylinder Shell... .. Hard Anodized 1.D. Aluminum
331 (T}lFRﬁJ%D{ HE) y Piston Rod... . ..ofainless Steel
26 | WASHER (115125) 1 Piston...... Dle Cast Alumlnum w!AcetaI Resin Ring
#27 | PISTON RING 1 End Caps & Center Body ...Die Cast Zinc Alloy
— — Dust Boot... . Chlosoprene Rubber
Senvice this unif with kit number 114508
Rzr;:;::featlulseuirém“: arge?ijllcr)wleg;;n parrt numbers. O-Rings & U Cup Seals ...Buna N
*Asterisk designates parts included in repair kit NET WEIGHT... 1 |b 4 oz. (0,6 kg)
114508 *For continuous operation beyond this range “contact factory.

TO ORDER, SPECIFY
WM633B
Model Number
PART NUMBER 113911
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WM635 SERIES

DESCRIPTION The WM635 series single acting cylinder is a heavy duty, two-
position pneumatic actuator device. Engineered for vehicular or industrial applica-
tions where space is limited, the WM635 is a 1.25 inch (32mm) diameter cylinder
that is available with a variety of fixed stroke lengths. The stationary end of the cyl-
inder incorporates a bushed trunnion for mounting, and the piston rod is threaded
for installing a clevis or rod end.

OPERATION The WM635 cylinder requires an air connection at one end. The
cylinder port is normally pressurized by a three-way control valve or three-way
valve and a three-way relay valve. Pressure must be applied to one side of the
cylinder piston to effect piston movement. When pressure is applied to one port,
the other port exhausts and the piston strokes a fixed amount. An internal spring
returns the piston when application air is released.

APPLICATION The WM635 cylinder is engineered for applications where work-
ing force is required in one direction only. Typical applications include remote
actuation of multiple spool hydraulic valves and latching/unlatching functions.

TYPICAL APPLICATION
Juany
w  CONTROL |
WALWE
Pt —

EXHA [-:UL .u_: | ,__m P

M. - D—

CYUNOER

I (3 W) B
T
TPLACES

—. CGHTROL
LR 3 HFT
7 PLACES
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EXHAUST

NORMAL
(PRESSURE RELEASED)

SUPPLY

== ]

PRESSURE APPLIED

1.S.0. SYMBOL

o

Air, Electronic Throttles and Exhaust Brakes”

2221 N.E. Hoyt Street « Portland, Oregon 97232 » 503/236-2116 « FAX 503/239-5005 « E-Mail: brakesystems @brakesystemsinc.com

39




Brake Systems, Inc.

CONTROL PORT
bg=2T NPT ff
Yg-24 UNF I| /@ 8 10/ 1-1
| A
.-._..'- —— .;-.... -.--;——J/E -_{*'q Y 3 |
=

E=STAN T EEVIRGES

——— W

‘%[ M,U H HIW ﬂg}%ia |I i

I

o he lg Y7 Ly “4

PRESSURE REQUIRED FOR EXTENSION ¥
WM-635-B3: 0-43 P.S.1.
L ™
PARTS LIST
ITEM DESCRIPTICON ary WMEIG-A3 WMBIS-B3 | WMEIS-B3B-100
0.
1-3 | FROMNT END CAP ASSY 1 104850 104850 104850
*2 | ROD WIPER 1 116547 116547 116547
3 | RETAIMER RING 1 104856 104856 104856
46 | REAR END CAP ASSY 1 104851 104851 104851
5 | RETAIMER RING 1 104556 104850 -
6 | BUSHING Z 116476 116476 116476
T | PISTOM HALF . 104862 104862 104862
B |FISTOMN RING 1 104850 104850 104850
4 | LoCK MUT 1 114547 114547 114547
“10 JU-cuP 1 116408 116408 116408
11 | O-RING 1 118370 116370 116370
12 | WASHER 1 115125 115125 115125
3 |PISTON ROD 1 104006 102738 104008
14 | SHELL 1 104860 15123 105260
15 | TIEBOLT 2 114881 114381 114881
16 | DUST BOOT 1 103867 103857 103867
17 [ LOCK MUT " 114502 114592 114552
18 | SPRING 1 104682 104536 104536
19 | SPACER 1 105178 105124 105183
STROKE 11M 21M, Z2IN
¥ LEMGTH B AME N, TTBIN THIIN
*PARTS INCLUDED IN R-635-637 REPAIR KIT
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WM637 SERIES

DESCRIPTION The WM637 series double acting cylinder is a heavy duty,
two-position pneumatic actuator device. Engineered for vehicular or industrial
applications where space is limited, the WM637 is a 1.25 inch (32mm) diameter
cylinder that is available with a variety of fixed stroke lengths. The stationary
end of the cylinder incorporates a bushed trunnion for mounting, and the piston
rod is threaded for installing a clevis or rod end.

OPERATION The WM637 cylinder requires an air connection at each end. The
cylinder ports are normally pressurized by a four-way control valve or three-way
valve and a three-way relay valve. Pressure must be applied to one side of the
cylinder piston to effect piston movement. When pressure is applied to one port,
the other port exhausts and the piston strokes a fixed amount.

APPLICATION The WM637 cylinder is engineered for applications where
working force is required in both directions of stroke. Typical applications

include remote 1 .25 INCH

actuation of multiple spool hydraulic valves and latching/unlatching functions.

The WM637 series cylinders are not designed for modulating or “feathering” D OUBLE ACTING

applications.
CYLINDER
TYPICAL APPLICATION
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14 13 16 1.G 5 19

(A _ _ _ -
= sl
17 1 6 15
SPECIFICATIONS
PORT SIZE... - . 118-27 NPTF
TAAXIRALM OPERATING PRESSURE 2 15[] PSI (1034, 2kPa)
OPERATING TEMPERATURE™.., 20Ft0200F (-289C1093,3C)
- - CYLINDER BORE. . v 12500, (32 mm)
PAB. ww CYLINDER STROKE . Refer m Orden g Information Block
ITEM | DESCRIPTION | QTY.| WM637 | WMB37 | WME37 | WME3T | WM6E3T EFFECTIVE PISTON AREA: Piston End............ 122 sg.in. (787 mm)
A3 B3 c3 D3 E3 A1 s i (716 mm)
MOUNTING. e With In1egral Bracket and 5/16in dia. Pin
1 | END caP asSY. 1 104850 i @ # # MOUNTING ATTlTUDE ..Optional
2 | RETAINER RING 1 104855 # # # 4 MATERIALS: Cylinder Shell Hard Amdlmd | D Ai.ln’llnum
4 | RETAINER RING 1 104856 # # # ' Piston Rod.._. : _Stainkess Steal
5 |u-cup 2 116408 # # # F Piston........... I.Jle l’,ast ALIITInum Wfﬂoelal Resin Ring
6 | O-RING 2 | 116370 # # # # End Caps..... Die Cast Zinc Alloy
7 | END CAP ASSY. 1 104851 # # # # Dust Bool...... BunaN
10 | PISTON 2 104862 # # # # 0O-Rings & U- OJP Seas... Buna N
11 | WEAR RING 1 104880 # # # # NET WEIGHT. WMG37A3, B3, Or C3.
13 | LOCKNUT 1 114547 # # # # WMB37D3 or E3... -
*14 | DUST BOOT 1 104039 | 103867 | 103943 | 103943 | NONE *For continuous operation beyond tis range, contact actory.
15 | SHELL 1 104896 104897 104898 104899 104900
16 | TIEROD 2 114829 114830 114831 114832 | 15419 (4)
*17 | PISTON ROD 1 103486 104902 103623 103250 104903
18 | WASHER 1 115125 # # # #
*19 | LOCKNUT 2 114592 # # # #
20 | BUSHING TRUNION | — 116476 # # # #
2 0-RING 1 116302 # # # #
# Pound sign designates same part number as the
WIMB3TAS.
Service WIMB37A3 and E3 with repair kit number
RE35-637TAE. Senice WMB3TB3 with repar kit TO ORDER, SPECIFY
number R635-637B. Service WMB37C3 and D3 with WM637
repair kit R635-637CD. To replace only the dust Wodsl Numbar Suffix
boot (ltem 14), refer to the orcering information block
for the appropriate replacement unit. Other replace-
ak items are followed by pert numbes. SELECT SUFFIX NUMBER BELOW
*Asterisk dasignates parts incuded in repair kits
SUFFIX CATALOG | BODY LENGTH | MAX LENGTH | STROKE DUST BOOT
NUMBER X X S (ITEM 14)
WMB3T 113923 256 631 1.00 PN
A3 (65) 162) (25) 104039
WMB3T 113925 356 731 2.00 PiN
B3 (90} (186) (51} 103867
WMB3T 113927 456 831 3.00 PN
c3 (116) 21 (78) 103943
WME3T 113928 5.56 a9 4.00 PN
D3 (141) {236) (102) 103543
WMB3T 113929 6.56 1031 5.00 Not
E3 (167} (262 (127) Included
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WM637 SERIES

PRODUCT DESCRIPTION
DESCRIPTION The WM788A is a single acting, spring-returned cylinder engi-
neered for industrial throttle control applications. It has a nominal stroke length
of 1.5 inches (38,1 mm), and an adjustable preload regulated by a threaded stop
nut. The WM788A's stationary end is equipped with a trunion for mounting
and its piston rod end is attached to an engine’s throttle lever with linkage sup-
plied by the customer.
OPERATION The WM788A is used in conjunction with a compensating con-
trol valve to regulate the postion of an engine’s throttle lever. When the con
TYPICAL APPLICATION THROTTLE
THROTTLE
LEVER
suPPL CYLINDER FUNCTIONAL DIAGRAM
EXHAUST
APPLIED
CONTROL
o
EXTERNAL CONFIGURATION E
RELEASED
EXHAUST
‘\IHE ATHER ['—E}
RE- A 1.5.0. SYMBOL
132 |
- 240 =
181l

"Specializing in Manufacture and Distribution of 5_5‘;{, Air, Electronic Throttles and Exhaust Brakes”

BRAKE SYSTEMS, INC.
2221 N.E. Hoyt Street « Portland, Oregon 97232 » 503/236-2116 « FAX 503/239-5005 « E-Mail: brakesystems @brakesystemsinc.com




L g Brake Systems, Inc.

16 18 19

b
I
+ - .
16 14 12 1 10 2 8 7
Item Part Number | Quantity Description SPE{HHGAﬂGNS
1 118432 1 [Bushing
3 TTETES 3 Snap Ring BORESIZE ..ottt 1.75
MAXIMUM OPERATING PRESSURE..................... 150 PSI (1034, 2kPa)
3 118431 1 Breather PRESS TO BEGIM STROKE.........c.ococieviiaiiien 6-12 P&l (41,3-82,7 kPa)
4 118436 1 End Cap MIN, PRESS. FOR FULL STROKE............... 55-65 P8I (373,0-447.9 kPa)
_ EFFECTIVE AREAOF PISTON.......occvviemvierrierrimanens 240007 (15,48 cm?)
5 e U = OPERATING TEMPERATURE 40°F to 250°F (-40°C to 121,1°C)
A TTA603 1 TR MOUNTING. ... Trunion for 8" Dia. Pinat 1 End
Rod w/ 716-20 UNF Male Theead at Other
T 118428 1 Piston Rod MOUNTING ATTITUDE........oooe it ee Optional
- MATERIALS: End Caps.......ocoviiviiniisiiniimsnsivnnans Anodized Aluminum
* 118435 T st CYRNGET SHEML............ovvoer oo seseereee s Anodized Aluminum
] 114881 4 Screw Piston RO, .....ooveee s veesemsrs s vnessesrrnnn Stainless Stesl
5 e ; e Shel g‘ieeshl:_lnng .................................. Brng] ........ %ET:J _F[?;Tm;
1" 118433 1 Spring o Buna M
T 5% 3 Stop Tube MET WEIGHT ...t 2ib. 3oz (1,0 kg)
14 116331 1 0-Ring
15 114547 1 Hut
16 118425 1 End Cap
18 118430 1 0-Ring
19 118427 1 Pigton
Service this unit with repair kit number RTE84
*Asterisk designates items included in repair kit. To
replace End Cap Assy. (iterms 1-3), order part number WMT 88A
118436

118421
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CLEVISES

PARTNO. | TYPE | THREAD | PINDIA. [ A B c D
15382 | 1 | s | sne e | 1amr | 2wz | sw
115383 | 1 | 24 | 3w 3 | 158" | 3 314"
115384 | 2 | as24 | 3@ | e | 24 | 15m | 7
115385 | 1 | as24 | smer | 3w | 17m | 2@ | 3
115386 | 1 |3rsoal | smMer | 3w | 17m | 232 | 34
15387 | 2 | e | w2 | e | 3 1 1-1/8"
15388 | 1 | wsa2a | 14" 1 w | e
115389
115390
15391 | 2 | ss18 | se | e | 2 | 1w | 1w
115382 | 3 | 3s24 | sne we | 1 | e 518"
1533 | 3 | as24 | snE e | 1 | e 518"
15384 | 1 | 20 | sne e | e | sm 314"
15305 | 1 | as24 | w2 | e | e | sE | 1
115396 | 1 | 324 | 3w 415 | e | s 34"
137 | 2 | w20 | o |t 3 178 | 18
1538 | 2 | sma8 | w2 | 1ae | 2w | 13w | 1ae
1539 | 3 | w20 | w2 | e | e | e | 1w
15400 | 1 | 3s24 | e ue | e | 13e | 3w
15401 | 1 | 1220 | 3@ 1.3
115403 | 1 | 1220 | 12 1.2
*Threaded Portion of Part is offset 1/8" Along Center Line of Fin Hole.
CLEVIS PINS
. PARTNO. A B C DDA
Y : 115152 | 516 | 1316 | 1516 | 7116
_‘K 115153 | 516 | 158 | 134 | 764
: } 115154 | s16 | 1932 | 23m2 | 7664
115155 | 12 | 1134 | 111532 | o564
115157 | a8 | 118 | 114 | 3m2
THREADED ROD EYES 115158 | 12 | 7hole | 2 5132
115159 | 38 | 27132 1 5/32
PARTNO.| THREADS | A | B | C 115160 s | a1s4 | 3 116
116375 | si624 |13 | 1132 | 516 02 I I g
16380 | 824 |1-12| 716 | 38 ko I g ]
115381 | 1220 |13 | ane | 12 Taiks | e -l | e | e
115164 | a6 | 2132 | a4 | ame
115166 | &8 | 11932 | 134 | 5m@2
15167 | s | 1516 | 1418 | @2
115168 | 716 3/4
115169 | 112 1-3/8 00104
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ESCUTCHEON PLATES

USED ON WILLIAMS WM219 SERIES
BENDIX TW-1 MIDLAND KN20000 SERIES

TRUCK TRACTOR

PROTECTION ON OFF
NORMAL EMERGENCY

HI LO

s e

® 7 @ ® ZL @

BRAKE SYSTEMS.INC. BRAKE SYSTEMS,INC.

® 7 @

BRAKE SYSTEMS,INC.

103641 103642 103643

@ OFF C ®

Y54 57, 57,

® LO ON @

BRAKE SYSTEMS.INC. BRAKE SYSTEMS.INC.

® ON

BRAKE SYSTEMS.INC.

103644 103645 104584

2EA. MOUNTING SCREW PART NUMBER 114757 I

CUSTOM PLATES ARE AVAILABLE
020199
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BRAKE SYSTEMS, INC.
WARRANTY POLICY TERMS AND CONDITIONS
For New Pneumatic Systems

Brake Systems, Inc. warrants that products furnished by it will be free from defects in materials
and workmanship until the first of the following occurs:

One (1) year after delivery of the product to the ultimate user;
50,000 miles of operation on highway vehicles;

1000 hours of operation on other types of equipment.

This warranty does not extend to 1.) any losses due to misuse, accident, abuse, neglect, normal
wear and tear, or improper installation, maintenance or application; 2.) products that have
been repaired or altered outside of Brake Systems, Inc. factory unless authorized in writing by
Brake Systems, Inc.; or 3.) any labor charges for removal and/or replacement of the noncon-
forming or defective product or part thereof.

In the event that claims are made with regard to the defective product, the responsibility of
Brake Systems, Inc. is limited to repairing or replacing any units which shall, within the provi-
sions of the warranty specified above, be returned with transportation charges prepaid, and
found to be defective. All warranty claims shall be presented within thirty (30) days after the
defect is discovered. In no event shall Brake Systems, Inc. be liable for consequential damages
related to misuse or misapplication of products.

The foregoing states Brake Systems Inc. sole responsibility for breach of this warranty. In no
event shall Brake Systems be liable for consequential damages.

No other warranty, whether expressed or implied by operation of law or otherwise (including

any warranty of merchantability, fitness or performance), shall exist in connection with the sale
or use of any product sold by Brake Systems, Inc.

2221 N.E. Hoyt Street s Portland, Oregon 97232 s (503) 236-2116
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TOLL FREE 1-800-452-5734
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PRODUCT LINES

WWW.BRAKESYSTEMSINC.COM
email: brakesyste ms@brakesystemsinc.com

DISTRIBUTOR OF:

AIR CYLINDERS

MIDLAND HALDEX BRAKE PRODUCTS

BENDIX - POWER BRAKES HYDRAULICS &
COMPRESSORS

PBD REPLACEMENT AIR VALVES

BLUE OX EXHAUST BRAKES

REXROTH INDUSTRIAL CONTROLS WABCO

C/R,SKF AIR DRYERS, BEARINGS

TSE SPRING BRAKES

CARLISLE INDUSTRIAL BRAKE PRODUCTS

VELVAC BRAKE & ELECTRIC PRODUCTS

CHICAGO RAWHIDE AIR DRYERS

WAGNER / FEDERAL MOGUL

DELCO BOOSTERS & VACUUM PUMPS

WEATHERHEAD HOSE & FITTINGS

DEL HYDRAULIC

WILLIAMS CONTROLS - AIR VALVES &
ELECTRONIC THROTTLES

ELECTRONIC THROTTLE CONTROLS

ZERO-RUST

EUCLID / SEALCO/ARVIN-MERITOR

MANUFACTURER OF: sPeCIALTY
ELECTRONIC THROTTLE & BRAKE
PRODUCTS

FIRESTONE - RIDE RITE

EXHAUST BRAKES - BLUE OX

GROVER AIR HORNS

AIR CYLINDERS - BSI & WILLIAMS

HAYES LEMMERZ CONTROLLERS

AIR VALVES- BSI & WILLIAMS

HORTON FAN CLUTCHES

REMANUFACTURER OF:

SUPER STORE

BRAKE BOOSTERS

KIP SOLENOIDS

LUCAS/GIRLING BACKING PLATES

LOCKTITE AIR VALVES, FAN HUBS
MAGNETEK / PATRIOT / GEMCO / WAGNER | PRESSURE CONVERTERS
INDUSTRIAL BRAKE PRODUCTS

MGM SPRING BRAKES INDUSTRIAL CALIPERS
MATEO BRAKE PRODUCTS AIR COMPRESSORS

WWW.BRAKESYSTEMSINC.COM
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