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having technical expertise.

A WARNING — User Responsibility

FAILURE OR IMPROPER SELECTION OR IMPROPER USE OF THE PRODUCTS DESCRIBED HEREIN OR RELATED ITEMS CAN CAUSE DEATH, PERSONAL INJURY AND PROPERTY DAMAGE.
This document and other information from Parker Hannifin Corporation, its subsidiaries and authorized distributors provide product or system options for further investigation by users

The user, through its own analysis and testing, is solely responsible for making the final selection of the system and components and assuring that all performance, endurance, maintenance,
safety and warning requirements of the application are met. The user must analyze all aspects of the application, follow applicable industry standards, and follow the information concerning
the product in the current product catalog and in any other materials provided from Parker or its subsidiaries or authorized distributors.

To the extent that Parker or its subsidiaries or authorized distributors provide component or system options based upon data or specifications provided by the user, the user is responsible
for determining that such data and specifications are suitable and sufficient for all applications and reasonably foreseeable uses of the components or systems.

the provisions stated in the “Offer of Sale”.

Offer of Sale

The items described in this document are hereby offered for sale by Parker Hannifin Corporation, its subsidiaries or its authorized distributors. This offer and its acceptance are governed by
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Model Number Designator

Parts List
281 Series

281

|
Basic
Model

G C FJ

Gear
Ratio

Mounting
Option

Input

Option

P B 5 XD

Lube
Option

Shift Assembly Output
Option Arranjement Option

| 281 | Option Code

Option Code Option Code

Pressure Lube 3

Pressure Lube 5

Pressure Lube Valve 8

Body Rotated 120°

45R

Pressure Lube Valve
Body Rotated 240°

Wet Spline

=TV RO O

SW | Wet Spline

Wet Spline Valve

5,45 v
Body Rotated 120°

Option Code

Wet Spline Valve

"Y' | Body Rotated 240°

G | Standard Mount 10- Bolt w/ Metric Studs

Input Gear
Designator

Option Code

*281""R

Hydraulic

= 281KV

“B | 12VDC Elec/Hyd

5 Automatically pressured lubed

' The remote mount solenoid option cannot utilize the EOC option
2 Includes installation kit, console sold separately

4 Available on shift option B, D, K, L, M, N, S&T

4 Available with Rotated Valve

‘" Available with Wet Spline

8 Check for Wet Spline availability

+ No longer a current option per Chelsea Suggested List Price.

46 D
46 E
46 N
1SG
15 H
46 K
46 L

24VDC Elec/Hyd

12VDC Elec/Hyd w/o Installation Kit
24VDC Elec/Hyd w/o Installation Kit
12VDC Elec/Hyd Remote Valve w/o EOC
24VDC Elec/Hyd Remote Valve w/o EOC
12VDC Elec/Hyd Remote Valve w/ EOC
24VDC Elec/Hyd Remote Valve w/ EOC
Air

Air Shift w/ PTO/Dump Pump Combo Valve
w/ Kick Out w/ Neutral Spring Return

Air Shift w/ PTO/Dump Pump Combo Valve
w/o Kick Out w/ Neutral Spring Return

21,46 s

2 AGT

Option Code

Driveline Output

AB | DIN 120 Flange

AC | DIN 100 Flange

BD | Shaft Brake - 1-1/4" Round w/ 5/16" Key

BV | Shaft Brake - 1410 Series Companion Flange

SB | Smart Start - DIN 120 Flange

SC | Smart Start - DIN 100 Flange

SD | Smart Start - Rd Standard Shaft (1-1/4" - 5/16" Key)

SV | Smart Start - 1410 Series Companion Flange

XD | Rd Standard Shaft (1-1/4" - 5/16" Key)

XV | 1410 Series Companion Flange

Pump Mount

® RB | Rotatable SAE B 4-Bolt Flange, SAE B Shaft (7/8" - 13T)

" RF | Rotatable SAE B 2 or 4-Bolt Flange, SAE BB Shaft (1" - 15T)

‘RK | Rotatable SAE B 2 or 4-Bolt Flange, SAE B Shaft (7/8" - 13T)

‘RS | Rotatable SAE C 2 or 4-Bolt Flange, SAE C Shaft (1-1/4" - 14T)

‘RY | Rotatable DIN 5462 Pump Mount, DIN 5462 Shaft (B8x32x36)

7 RZ | Rotatable SAE B 2 or 4-Bolt Flange, SAE C Shaft (1-1/4" - 14T)

XR | Chelsea Special (Cloverleaf), SAE B Shaft (7/8" - 13T)

—Parker[CH
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Parts List
Exploded View 281 Series

NOT Sold Separately
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Bill of Materials

Parts List

281 Series

—Parker[CH

Item Part Number Description Qty.
1 1-P-813 Housing (3 Arrangement wWith O-riNG GIrOOVE).........ccuviiiiiiiiiiiie e 1or
1-P-814 Housing (5 Arrangement wWith O-riNG GrOOVE).......c.uuviiiiieeiiire et sa e e saae e 1or
1-P-815 Housing (8 Arrangement With O-riNG GIrOOVE).........cc.viiiiiiiiiiiie e 1
2 14-P-73-1 Spacer (.762" x 1.500" x .150") (Thickness as ReqUIrEd)...........ccovvrreiiireeeiiiiee i 1
14-P-73-2 Spacer (.762" X 1.500" X .153") ...iiiiiiiiiiiiii 1
14-P-73-3 Spacer (762" X 1.500" X .156") ..ouviiiiiiiieiiee it 1
31-P-102 Thrust Washer (.754" X .440" X .080") ....cuvtiiieiiieit it 1
22-P-112 A2 Y = ol =TS N PSPPSR 1
330155-6X Drive Shaft & Clutch ASSEMDIY (XD) ..vveeiviieeiitiic ettt a e e e e saaee e 1or
330155-9X Drive Shaft & Clutch Assembly W/ SmartStart (SD) ......coooivivieiieeiiiiiieee e 1or
330155-*X Drive Shaft & Clutch Assembly for all other Output Options (See page 13)......cccvvvveiiiiiiiiiiinenn. 1
6 379746 LLOCKIING ettt 1
7 560972 Bearing Needle Roller Assembly (1.500" X 1.875" X 1.000") ...ccouviiiiiiiiiiiiieiiiiee et 2
8 28-P-329 O-FING (5487 X .T0B") ettt 1
9 31-P-70 Thrust Washer (1.507" X 2.167" X L094") ...ee it 1
10 378447-6 Socket Head Cap Screw (.312"-18 X 1.000").....uviiiiiieeiiiee et 3
11 330175-12X 12VDC Valve Cap Assembly (FJ INPUE OPON) w.vvviiieeiiiiiii e 1or
330175-24X 24VDC Valve Cap Assembly (FJ INPUt OPtioN) .......ovviiiiiiiiiii e 1or
329442-12X 12VDC Valve Cap Assembly (KV INpUt OPTION)........eiiiiiiiiiiieiicii e 1or
329442-24X 24VDC Valve Cap Assembly (KV INPUE OPRtiIoN).....eiiiireeiiiee e 1or
329403X Remote Valve Cap Assembly 1
12 9-P-106 [AIE SNAFt (. 750") .t 1
13 28-P-191 O-1ING (549" X 103"t 1
14 378452-7 Socket Head Set Screw (.250"-20 X .500") ...ieivvreeiiireeiiieeesiiie e esieee e nte e sae e sae et e e e 1
15 550439 Bearing Tapered Cone (.750" x .598")
561006 Bearing Tapered Cone (.750" x .655") (B RatiO ONlY).....ueiiiiiiiiiiiiiiiiiiiceie e 2
16 21-P-932 Bearing Cap (SD, XD, XV, SV ONIY) 1tutiiiiiiiiteiitiie et sae et e s e e sna e e e e e snnneaene 1or
See pages 12-21 Output Options (All Other QULDULS) .....veeveeieieiie ettt ettt 1
21 See page 6 OULPUL GIBAT ..ttt ettt ekt e ekt e e skt oo hb et e e bbb e e ekt e e bt e e e enbee e s 1
22 550311 Ball Bearing (1.770" X 3.346" X .748")......ov.vvoiveeeeeeeeeeoeeeseeeeeee e 1
23 378263 INEEINAI LOCKIING .ttt 1
24 379555 Lockring 1
25 4-P-187 Spacer (1.776" X 2.200" X .289") ...veiiieriiit ettt 1
26 28-P-267 Ol Seal (2.827" X 1.750" X .31 2 ) ittt 1
27 380563-14 Hex Flange Head Cap Screw (.375"-16 x 1.500") (w/ 3/8" Bearing Cap BOIS).........cccccovrvnrnnn. 4
28 500007-29 Woodruff Key (SD & XD OURUL ONIY).viirieiiiiee ettt eaa e 1
30 68-P-51-1 AGNESIVE LADEL ... 1
31 See page 6 INIDUE GBI ...tttk ekt ekttt e skt e ke 4Rt e bbbt e bt e bt n e 1
32 See page 6 Ratio Gear .. 1
33 379522 [ e e N oI IR TP TP PP UPPPPPPURPPPPPTN 1
34 379231 Pipe Plug (.125"-27) (W/0 EOC ONIY)..ttiviiiiiiiiiiiie et 1
35 379242 Straight Adapter (.125"-27 x .750"-16) (W/0 ECO ONly).....c.coiiiiiiiiiiiiiiieice e 1
Continued on Next Page
3 Parker Hannifin Corporation

Chelsea Products Division
Olive Branch, MS 38654 USA




Bill of Materials

Parts List
281 Series

Item Part Number Description Qty.
36 379486 90° EIDOW (:438"-20) ...ttt 1
37 379564-2 TRrEAA CaP (438") .t 1
38 379243 Speed SeNSOr (W/ EOC ONIY)..iiiiiiiiiiiiee ittt a e eaae e 1
39 28-P-171 O-ring (.644" x .087") (w/ EOC Only) 1

See pages 44-53 for Bill of Materials for the below loose parts.
SERVICE KITS

329071-64X Bearing Kit (BV)

329071-63X Bearing Kit (AC, XD, XV, RF, RK, RS, RY, R2)

329071-80X Gasket & Seal Kit

329071-82X Gasket & Seal Kit (BV)

330154X Gear & Clutch Plates Kit (7-8 Clutch Pack)

329071-83X Hydraulic Valve O-ring Kit (BD, BV)
STUD KITS

7170-86X Mounting Kit (FJ Input Option, 3 & 5 Arrangement) .........ccveciiiiieiiiiii e 1or

7170-107X Mounting Kit (FJ Input Option, 8 ArrangemENt) ..........coviiiiiiiiiiiee e 1or

7170-117X Mounting Kit (KV Input Option, 3 & 5 ArrangemeENt) .........cueecviiiieiiiiie e 1or

7170-118X Mounting Kit (KV Input Option, 8 Arrangement) 1
INSTALLATION INSTRUCTION KIT

328948-9X Gasket & Installation INStruCtions Kit ...........ccoiiiiiiii s 1
HYDRAULIC INSTALLATION KITS

329024-12X 12VDC Installation Kit (FJ Input Option, B Shift)

329024-24X 24VDC Installation Kit (FJ Input Option, D Shift)

329076X 12VDC w/ EOC Installation Kit (FJ Input Option, K & L Shift)

329076-24X 24VDC w/ EOC Installation Kit (FJ Input Option, K & L Shift)

329237-12X 12VDC Remote Valve w/o EOC Installation Kit (FJ Input Option, G Shift)

329237-24X 24VDC Remote Valve w/o EOC Installation Kit (FJ Input Option, H Shift)

329443-12X 12VDC Installation Kit (KV Input Option, B Shift)

329443-24X 24VDC Installation Kit (KV Input Option, D Shift)

329444X 12VDC & 24VDC w/ EOC Installation Kit (KV Input Option, K & L Shift)

329445-12X 12VDC Remote Valve w/o EOC Installation Kit (KV Input Option, G Shift)

329445-24X 24VDC Remote Valve w/o EOC Installation Kit (KV Input Option, H Shift)

329650X Electronic Overspeed Controls (K & L Shift)

Continued on Next Page

—Parker[CH
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Bill of Materials

Parts List
281 Series

Item Part Number Description Qty.
AIR INSTALLATION KITS
328388-85X Air Shift Installation Kit (S Shift)
328388-86X Air Shift Installation Kit (T Shift)
SHIFTER CONVERSION KITS
329175-12X 12VDC EOC Conversion Kit (FJ Input Option)
329175-24X 24VDC EOC Conversion Kit (FJ Input Option)
329354-12X 12VDC Remote Valve Conversion Kit (All)
329354-24X 24VDC Remote Valve Conversion Kit (All)
329448-12X 12VDC EOC Conversion Kit (KV Input Option)
329448-24X 24VDC EOC Conversion Kit (KV Input Option)
HOSE ASSEMBLIES
329057-3X Lube Hose Assembly (G & H Shift) .....ooouiiiiiiiii e 1
329057-4X Lube & Clutch Hose Assembly (G & H Shift) ......oooiiriiiii e 1
328075X Exhaust Hose Assembly (G & H Shift) .....uiviiiieioii et 1
329075-5X Pressure Hose Assembly (KV Input Option)
329141-1X Pressure Hose Assembly (FJ Input Option)
OUTPUT CONVERSION KITS
See page 49 Output Conversion Kits Bill of Materials

—Parker[CH
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Parts List
Gear Ratio Options 281 Series

Il

D

1171 mm sS mm s iy 1

3 and 5 Assembly
NOT Sold Separately NO
GEAR INPUT GEAR NO. NO. OUTPUT TEETH
DESIGNATOR | ASSEMBLY INPUT TEETH RATIO TEETH| GEAR (21)

GEAR (31) A GEAR (32) o c

281°BFJ 5-P-1491-1X 5-P-1491 50 5-P-1478 20 2-P-026 50
281*CFJ 5-P-1491-2X 5-P-1491 50 5-P-1495 25 2-P-927 47
281*DFJ 5-P-1491-3X 5-P-1491 50 5-P-1479 28 2-P-928 44
281*GFJ 5-P-1491-4X 5-P-1491 50 5-P-1480 31 2-P-929 41
281*KFJ 5-P-1491-5X 5-P-1491 50 5-P-1481 33 2-P-931 39
281*MFJ 5-P-1491-6X 5-P-1491 50 5-P-1482 35 2-P-933 37
281*PFJ 5-P-1491-7X 5-P-1491 50 5-P-1483 37 2-P-935 85
281*SFJ 5-P-1491-8X 5-P-1491 50 5-P-1484 39 2-P-936 33
281*TFJ 5-P-1491-9X 5-P-1491 50 5-P-1497 41 2-P-937 31
281*BKV 5-P-1493-1X 5-P-1493 45 5-P-1478 22 2-P-926 50
281*CKV 5-P-1493-2X 5-P-1493 45 5-P-1495 25 2-P-927 47
281*DKV 5-P-1493-3X 5-P-1493 45 5-P-1479 28 2-P-928 44
281*GKV 5-P-1493-4X 5-P-1493 45 5-P-1480 31 2-P-929 41
281*KKV 5-P-1493-5X 5-P-1493 45 5-P-1481 a3 2-P-931 39
281*MKV 5-P-1493-6X 5-P-1493 45 5-P-1482 85 2-P-933 37
281*PKV 5-P-1493-7X 5-P-1493 45 5-P-1483 37 2-P-935 35
281*SKV 5-P-1493-8X 5-P-1493 45 5-P-1484 39 2-P-936 &3
281*TKV 5-P-1493-9X 5-P-1493 45 5-P-1497 41 2-P-937 31

8 Assembly
NOT Sold Separately NO
GEAR INPUT GEAR NO. NO. OUTPUT TEETH
DESIGNATOR | ASSEMBLY INPUT TEETH RATIO TEETH| GEAR (21)

GEAR (31) A GEAR (32) o c

281°BFJ 5-P-1491-1X 5-P-1491 50 5-P-1478 20 2-P-925 53
281*CFJ 5-P-1491-2X 5-P-1491 50 5-P-1495 25 2-P-926 50
281*DFJ 5-P-1491-3X 5-P-1491 50 5-P-1479 28 2-P-927 47
281*GFJ 5-P-1491-4X 5-P-1491 50 5-P-1480 31 2-P-928 44
281*MFJ 5-P-1491-6X 5-P-1491 50 5-P-1482 35 2-P-930 40
281*PFJ 5-P-1491-7X 5-P-1491 50 5-P-1483 37 2-P-932 38
281*SFJ 5-P-1491-8X 5-P-1491 50 5-P-1484 39 2-P-934 36
281*TFJ 5-P-1491-10X 5-P-1491 50 5-P-1485 42 2-P-936 33
281°BKV 5-P-1493-1X 5-P-1493 45 5-P-1478 27 2-P-925 53
281*CKV 5-P-1493-2X 5-P-1493 45 5-P-1495 25 2-P-926 50
281*DKV 5-P-1493-3X 5-P-1493 45 5-P-1479 28 2-P-927 47
281*GKV 5-P-1493-4X 5-P-1493 45 5-P-1480 31 2-P-928 44
281*MKV 5-P-1493-6X 5-P-1493 45 5-P-1482 &5 2-P-930 40
281*PKV 5-P-1493-7X 5-P-1493 45 5-P-1483 37 2-P-932 38
281*SKV 5-P-1493-8X 5-P-1493 45 5-P-1484 39 2-P-934 36
281*TKV 5-P-1493-10X 5-P-1493 45 5-P-1485 42 2-P-936 33

6 Parker Hannifin Corporation
Chelsea Products Division
Chelsea Olive Branch, MS 38654 USA




Parts List
Lube Options 281 Series

Integral Solenoid Valve

3 Arrangement 5 Arrangement 8 Arrangement

70°

55°

1B 3 /04T

Pressure Lube (P)
or Wet Spline (W)
()
= |

Rono u‘“

120° 120°
120°

Valve Cap Rotated 120° (R)
or Wet Spline (V)
(o]
7
=

240°

Valve Cap Rotated 240° (S)
or Wet Spline (Y)

7 Parker Hannifin Corporation
Chelsea Products Division
Chelsea Olive Branch, MS 38654 USA



Parts List

281 Series

Lube Options

Remote Solenoid Valve

5 Arrangement 8 Arrangement

3 Arrangement

240°

240°

0=
G

6 (<o |
o h

+
-

(A) sulds 19 10
(S) ,0vz pareIoY de) anjep

(A) aunds 19M 10
(4) .02 pejeloy de) anjep

(W) auids 19Mm 10
(d) @gn1 aunssaid

Parker Hannifin Corporation
Chelsea Products Division

Olive Branch, MS 38654 USA

Chelsea




Parts List
Lube Options 281 Series

Pressure Lube

< —— 42 .50" »| ——
7 =
—+ )+ 385006 (41.00")
— 7 T e J
aoan [ 14 guaa T
329141-1X | et | 36 || BBA S =)
Transmission to PTO Hosef o
385004 385004
379486
(.438"-20) (438"-20)  Transmission
¢ 36.00" > Fitting
‘r*\:ﬂ‘ 379280
-
ooon || #}
328075X arleeoall 113
L Hl ooao ||
Remote valve shift option L——d
385003 385004
438"-2
(125°-27 NPTF) 329057-3X - 26.00" (438"-20)
¢ 329057-4X - 16.75" >
-} 329057-5X - 13.00"
I | ;
329057-3X ﬁ< b 385006 (15.25")
329057-4X — R -
329057-5X { \REE 3 SEE
o Wooaa ||| \ oooo  JHRE
Remote valve shift option f b -
385004
) 385003
(:438"-20) (125"-27 NPTF)
Wet Spline Installation RB, RF, RK, RS, RY & RZ Output Options (SK-508 Rev C)

Connect to transmission pressure port.

Connect to 379486 on Valve Cover

379486
379627 Male Branch Tee
Wet Spline Installation Kits
Output Kit Number
RB 329959X
RK 329700X
RF 329700X
y RS 329744X
H pm==2| RY 329742X
= 3 RZ 329700X
329699-1X Hose Assembly NOTE: Not all output options may be
available on Series listed above
Flange
RB 21-P-894
RF/RK/RZ  21-P-731
RS 21-P-769
Wet Spline Gasket or O-ring RY 21-P-771

RB 35-P-104
RF/RK/RZ 35-P-102
RS 28-P-245
RY 35-P-111

4 x378447-8
Socket Head Cap Screw
Torque 24-28 Ib-ft [33-39 N-m]

9 Parker Hannifin Corporation
Chelsea Products Division
Chelsea Olive Branch, MS 38654 USA

Bearing Cap
21-P-934 (3/8" bearing cap bolt holes used w/ O-ring )




Parts List

Shift Options 281 Series
Hydraulic Valve Cap Assembly i
Parts Included in
329071-83X O-ring Kit
Item Part Number Description Qty.
11 330175-12X Valve & Cap Assembly (12VDC) (FJ GEAr ONIY) ...viveeiiiiiiiiiiee et 1or
330175-24X Valve & Cap Assembly (24VDC) (FJ GEAr ONIY) ..vviieeiiiiiiiiiiieee et 1or
329442-12X Valve & Cap Assembly (12VDC) (KV GEar ONlY) .......coviiiiiiiiiiieiiieie e 1or
329442-24X Valve & Cap Assembly (24VDC) (KV GEAr ONIY) ..viveiiiiiiiiiiiiee ettt 1
A 34-P-357 Valve Cap (830175-12X & B30175-24X) ..eeiuiiiiiiiiieiiteeie et 1or
34-P-143 Valve Cap (829442-12X & B29442-24X) ......ccuiiiiiiiieieiie et 1
B 28-P-119 Ol Sl (HIGN PrESSUIE) ..ttt 1
C 378811 WVSNIET ...ttt ettt e e et r e e e beeeeane 1
D 378849 SNAP RING e 1
E 378447-6 Socket Head Cap Screw (.312"-18 X 1.000").....cuviiiiiiiiiiieiie it 1
F 379995 Clamp (KV) Included with 379993 VAIVE.........ciiiiiiiiiieiiie et 1or
380012 Clamp (FJ) used W/ 380011 VAIVE ......ociiiiiiiiiiciii e 1
380124 Clamp (FJ) used W/ 380123 VAIVE .......vviiiiiieee i 1
G 380123-12 Hydraulic Valve (12VDC) (FJ) (White Connector Top) (New Style)........cccccvviiiiiiiiiiiiiiiiiics 1or
380123-24 Hydraulic Valve (24VDC) (FJ) (Black Connector Top) (NEW StYIE) .......vvvvveeeviiiiiiieeeeeiiiiiiiieeee 1or
380011-12 Hydraulic Valve (12VDC) (FJ) (White Side Connector) N.L.A. — USE 330175-12 ......cooivviiinnns 1or
380011-24 Hydraulic Valve (24VDC) (FJ) (Black Side Connector) N.L.A. — USE 330175-24.........ccccceeeeene 1 or
379993-12 Hydraulic Valve (12VDC) (KV) (White CONNECTON ....vviiiiiiiiiiiiiiicie e 1or
379993-24 Hydraulic Valve (24VDC) (KV) (BlaCk CONNECION) ..vvvviieiiiiiiiiiiiiee ittt 1
329071-83X Hydraulic Solenoid Valve O-ring SErviCe Kit...........cooiiiiiiiiiiiiic e 1
N.L.A. — No Longer Available
Remote Valve Cap Assembly - 329403X
Item Part Number Description Qty.
1 21-P-701 [O7= o= L PSR OPPPPPOPPRRY 1or
2 28-P-119 Ol Seal (1.379" X 875" X .250") ...ttt ettt ettt 1
3 378811 {2 S L= PRSPPI UPPRTPPP 1
4 378849 LOCKIING ettt 1
5 500897-6 IS a1 o1 TaTe Tl [V USRS SOPRRSPRR 2

—Parker[CH

10 Parker Hannifin Corporation
Chelsea Products Division
Olive Branch, MS 38654 USA




Parts List
Assembly Arrangements 281 Series

Housing Dimensions

93" 93"
[23.7] [23.7]
l T
7.37" .
[187.3] [17 8377.3]

4.29"
[109.0] [109.0]

o] | 5 <
Nty 1SS0 0

_+_ _+_
A \
S =
W W
-« 787" ———— - 787 >
[17997.9] (199.9]
Assembly 3 Assembly 5
4.46"
[113.3]
_ 4.42"
[112.4]
- 7.70" O§
E [195.7] O = ©
O ~F~ 0 5 ) )
4.57" A
al [116.1]
————— °
I 1 o O )
= S + A o O O
[ #y [ v
%
O @)
@)

Assembly 8
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Output Options

Parts List
281 Series

Direct Mount Pump Flange & Shaft Dimensions

< FH >
—-»| |«FD
(68
’ T
FC
Ny
9 k
_LI‘
—»| |<FE
«—FF —»
Direct Mount
Bolt Holes FC FD FE FF FH Output Shaft
pump Bolt No Female Pilot Face to
Flange | Circle Hole . h ! Face Face to . .
Suffix | Diameter . Equally Pilot Depth End Dimensions
Diameter Spaced | of Flange Hole of PTO Thru Center
RBe 5.000" 1/2"-13 UNC 4 4.000" 406" 497" 1.872" 7.643" 7/8" - 13T Spline
RFe g'gggu 1/2"-13 UNC 24' 4000" | .406" 592" | 2.060" | 7.643" | 1"-15T Spine
5.750" m 20 0 D m m D T g
RKe 5.000" 1/2"-13 UNC 4 4.000 406 497 1.872 7.643 7/8" - 13T Spline
7.125" | 5/8"-11 UNC 2 " " " " " " -
RSe 6.375" 1/2'-13 UNG 4 5.003 531 .730 2.700 7.671 1-1/4" - 14T Spline
RYe 4.454" M12-1.75 4 3.152" .700" 581" 2.281" 7.266" B8x32x36
RZe 2(7)(5)8 1/2"-13 UNC 24. 4.000" 406" .730" 2.700" 7.643" 1-1/4" - 14T Spline
Companion Flange Mount & Shaft Dimensions
Bolt Holes FC FD FE FF FH Output Shaft
pump Bolt No Male/Female| Pilot Face to
Flange | Circle Hole : . ! Face | Faceto . .
Suffix | Diameter| pi Equally Pilot Depth End Dimensions
Diameter Spaced | of Flange Hole of PTO Thru Center
AB, SB| 83.996" | 0.404"» 8 2.952" .093"e - - 8.009" 1-1/2" - 10T Spline
AC, SC| 3.307" | 0.323"» 6 2.243" .080"e - - 7.978" 1-1/4"Rd
BD - - - - - - - 9.058" | 1-1/4" Rd Keyed (5/16")
BV 3.750" | 0.440"» 4 2.751" .083" - - 8.986" 1-1/2" - 10T Spline
SD - - - - - - - 6.570" 1-1/4" Keyed
XV, SV | 3.750" | 0.440"» 4 2.751" .083" - - 8.956" 1-1/2" - 10T Spline
® Rotatable Flange Rotates in 30° Increments
B Two Set of Holes Spaced 14° Apart
»  Not Tapped
¢ Pilotis Not a Hole

CAUTION: All pump mounting dimensions shown are compiled to conform to SAE/DIN standards; however it shall be the
responsibility of the user to determine the correct fit at the time the pump is mounted to the PTO. Therefore carefully

check the shaft and key

or spline engagement.

—Parker[CH
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Parts List
Output Options 281 Series

Drive Shaft & Clutch Assembly - 330155-*X

1-1 Thru 1-10

Item Part Number Description Qty.
1-1 3-P-1065 Output Shaft 10T Straight (330155-1X)...c.viiieriiiiiiiii s 1or
1-2 3-P-1066 Output Shaft (1-1/4" - 14T) (B30155-2X)....cuveiiiieiiiiiiee s 1or
1-3 3-P-1067 Output Shaft DIN 8T (B30155-3X)....cuviiuieiiiieiiiiieeie st 1or
1-4 3-P-1126 Output Shaft (7/8" - 13T) (330155-4X) 1or
1-5 3-P-1127 Output Shaft (1" = 13T) (BB0T55-5X) ...cveereiiieiiiieeiieie sttt 1or
1-6 3-P-1125 Output Shaft (1.250") Keyed (B30155-BX)......ccviiiiiiiiiiiiieieiee e 1or
1-8 3-P-1161 Output Shaft Straight w/ SmartStart 10T (330155-8X) ....ccuvvioiiiiiiiiiieiieiieeiee e 1or
1-9 3-P-1156 Output Shaft (1.250") Keyed w/ SmartStart (330155-9X) ....cvevviiiiiiiiiieiiiee e 1or
1-10 3-P-1216 Output Shaft (.875" - 13T) XK US Military Special (330155-10X) ....cvvvrvieieriiiiiiieiiiieieeie e 1
2 28-P-285 O-1ING (1597 X .T0B") et 2
3 28-P-178 O-FING (4.359" X .138") .ttt 1
4 380051 Back Up CyliNAEr CIUICN .....viiiiiiiii s 1
5 380110-1 (O] [0 o] T S () PSPPSR UPRRUPR 1
6 379555 Lockring 1
7 380069 Lockring 1
8 330154X Gear & PIAtES Kit ..o 1
8-1 379485 FIICHON DISC.. .t 8
8-2 379595 CIULCN PIALE ... 7
8-3 2-P-1038 Inner Gear Clutch 36T ... 1
9 37-P-72 SPANG (2. 140" X .941") ot 1
10 4-P-213 Spacer (1.800" X 2.070" X .330") ..evterieieii ettt 1

13 Parker Hannifin Corporation
Chelsea Products Division
Chelsea Olive Branch, MS 38654 USA



Output Options

Parts List
281 Series

Drive Shaft & Clutch Assembly — 330156X
Shaft Brake Output - BD, BV

Item Part Number Description Qty.
1 3-P-1072 Output Shaft 10T Straight (330156X) (BD, BV)......coviiiriiiiiiiiiiiiiiieieee s 1or
1-1 3-P-1141 Output Shaft (1-1/4" Keyed) (330156-1X) (BD, BV) .......veoveeeeieeseeeeseeeeeeeeeeeeeeeeseeeeeeeeeeee o, 1
2 28-P-244 O-1NG (T174" X . T0B") ettt 2
3 380069 LOCKIING 1ttt bbb bbbttt bbbt b bttt 1
4 378576 LOCKIING e 1
5 329179-1X Piston & Back-Up CyliNder ASSEMDIY ..........oiiuiiiiiiiiiiiici e 1
5-1 379323-1 CyliNder CIULCN BACK=UD ..viiiviirieiiie ettt e et e et e e eaa e e nneae s 1
5-2 380057-1 Piston CIUtCh HYArAUNC......c.vveeiiiiie e et e et e e e aae e e 1
5-3 28-P-178 O-1NG (4.359" X . 188")... i 1
6 330154X GEAr & PIALES Kt ... 1
6-1 379485 FFCHON DISC...iiiiiiiic e 8
6-2 379595 CIULCN PIALE ...ttt bbb 7
6-3 2-P-1038 OULDUE GBI ..ttt bbb kbbb bbbttt b e bbb et bbb b 1
7 37-P-39 SPANG (2.552" X 1.985") .....ovoeeeee et 1

—Parker[CH
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Output Options

Parts List
281 Series

Shaft Brake

o Clutch Pack Assembly

—Parker[CH

Chelsea Products Division
Olive Branch, MS 38654 USA

gll:npgu: Part Number Description Qty.
1 329723X BV Assembly Drive Shaft & Clutch (3-P-1072 Shaft)................cccooooiiiiiiii 1
2 22-P-151 GaSKEL ... 1
3 21-P-884 Bearing Cap (w/ 3/8" Bearing Cap Bolts).... 1
4 550010 Bearing Ball (1.378" x 2.834" x .669")......... 1
5 378895 LOCKING voeoviiiiiiiceeec A
6 378576 [0 o324 e PO PP PPRRNE 1
7 380563-28 Hex Flange Head Cap Screw (.375"-16 x 3.500") (w/ 3/8" Bearing Cap BOIS)........ccovvveiiirrans 4
8 380081 1410 Series Companion FIANGE (BV) .....vuveiiiiie et nnaa e 1
9 23-P-73 Drag Brake Bearing Cap Spacer (w/ 3/8" Bearing Cap Bolts W/ O-iNG).......ccccveeiiieeiiiieeiiineainns 1
10 28-P-212 Ol Seal (2.508" X 1.750" X .3T15") ..ttt 1
11 31-P-113 Thrust Washer (1.8385" X 3.125" X .125") 1..iiiiiiiiii e 1
12 329410X Brake Assembly 1
13 379977 Spring Pin.... 1
14 4-P-130 Washer ... 1
15 4-P-186 Spacer (1.385" X 1.750" X .3685") ..uviiuiiiiieitieiie ettt 1
16 378435-7 Hex Head Cap Screw (.825"-11 X 1.250") .iiiiuiiiiiiieeiiiee et a e sve e sieae e iaee e 1
17 28-P-244 OFING (1374 X . T08") ettt 2
18 37-P-60 SPriNG (2.531" X 2.180" X . 172") 1ottt 1
19 28-P-329 O-rNG (5.487" X .T0B") ittt 1
1 329723-1X BD Assembly Drive Shaft & Clutch (3-P-1141 Shaft)..................coociiiiiiiii 1
2 22-P-151 [ 1S L= P P PO P TP PR PPPRPPP 2
3 21-P-888 Bearing Cap (w/ 3/8" Bearing Cap BOIS) ........c.ciiiiiiiiiiiiiiii i 1
4 550010 Ball Bearing (1.378" X 2.834" X .8B9")........c..vvreeeerrreessesioseesseieessess et 2
5 378895 Lockring 1
6 378576 Lockring 2
7 380563-28 Hex Flange Head Cap Screw (.375"-16 x 3.500") (w/ 3/8" Bearing Cap Bolts). .| 4
9 23-P-73 Drag Brake Bearing Cap Spacer (w/ 3/8" Bearing Cap BOItS) ........ccccooiviiiiiiiiiiiiciic 1
10 28-P-225 Ol Seal (2.004" X 1.375" X .315") 11ttt 1
11 31-P-113 Thrust Washer (1.385" X 3.125" X .125") oot 1
12 329410X ASSEMDIY BraKe ... 1
13 379977 SIIING PN 1
15 4-P-186 SPACE (1.385" X 1.750" X .365") 1...veeeeerieeeeeesseeeeeeses e eeesse s 1
17 28-P-244 O-FNG (174" X 103" ..ot 2
18 37-P-60 SPANG (2.531" X 2.130" X 172") 1. eeees et 1
19 28-P-329 O-1NG (5487 X 108" 1 itiee ettt et e e e e e 1
15 Parker Hannifin Corporation




Parts List
Output Options 281 Series

Bill of Materials - Driveline Output

AB Output Option
I E— [36057.‘1']—> DIN 120 Flange
Part Number Description Qty.
330155-1X Drive Shaft & Clutch Assembly
(B-P-10B5 SNAML)..vvveveeeereereeeereeeeeeereeeeeerens 1 or
21-P-932 Bearing Cap ....ooovviiiiiiii 1
Y 28-P-211 Oil Seal (3.001" x 2.000" X .375")...vveviirieiiirieeine. 1
CEISHAY 379558 Companion Flange DIN 120 ......ovvvvveeerereercrenenn, 1
%/////;Iéjg‘ 380076-13 Hardened Flat Washer (.950" x 1.762" x .157")...... 1
< 380486 Thin Nylon LOck NUt (:875"=14)c....veevrveeeerreerreenns 1
329160-130X | Conversion Kit (Converts XD to AB)

. AC Output Options
I T —— DIN 100 Flange
] //,,, Part Number Description Qty.
, 7//[/“/\/ W‘| | 330155-1X | Drive Shaft & Clutch Assembly
N ORIl (3-P-1065 Shaft)
R‘§\\\\\\)\}‘ ,?- &
W/////é// _____ | | 21-p-932 BEAIING CAD rrreseeeeeeeeeeeeeeeeeeeeee e
v
L\;//\/\(—\{/////Ai% 28-P-211 Oil Seal (3.001" X 2.000" X .375").....ovevreererernan. 1
NN -'.'Hl|?‘{\‘}:""ﬂf’
§ ‘7‘ /&‘ell‘%' 379742 Companion Flange DIN 100 1
///////,,;4/ . 380076-13 Hardened Flat Washer (.950" x 1.762" x .157")...... 1
§ 380486 Thin Nylon Lock NUt (:875"=14)c...eveerrveeeereeereenns 1
329160-134X | Conversion Kit (Converts XD to AC)
BD Output Option
Drag Brake - Rd Standard Shaft (1-1/4" Dia w/ 5/16" Key)
Part Number Description Qty.
330156-1X Drive Shaft & Clutch Assembly..........cccccovvvviinenne. 1
T g 22-P-151 SHIM GASKE .. 1
21-P-888 Drag Brake Bearing Cap.........cccovvviviiiviiieiinene 1
%fﬁ“ 550010 Ball Bearing (1.378" x 2.834" X .669")........cccvenne.. 1
varsy 378895 LOCKIING vt 1

Z I\

2l A 378576 LOCKING +-vvvvvvvveeeseeeseseesseeessssssssseesseeseeseesseeenons )
'WW'MWW 23-P-73 Bearing Cap Drag Brake S 1
v e S -P- earing Cap Drag Brake Spacer...........ccccooeveeens
(////////////(//////'///////////(///'///' 28-P-22 Oil Seal (2.004" x 1.375" x .315" 1

] ?@lﬂ‘%l%’?wz’ﬁ‘- -P-225 il Seal (2. X 1.375" X 318"
Z mﬁl” % 7 31-P-113 Thrust Washer (1.385" x 3.125" x .125").... 1
4 “=&~;l\ 329410X Brake ASSEMDIY ..o 1
= ¢ 379977 Spring Pin (187" X .625") ...ioiiiiiiieiiiiiicie 1
4-P-186 Spacer (1.385" x 1.750" X .365") ...vvvevvivreeiiireains 1
28-P-244 O-ring (1.174" X 108" .cciviiiiiiieeece e 2
37-P-60 Spring (2.531" x 2.130" X .172") covvoiiiiiiiiieee 1
28-P-329 O-ring (5.487" X .103")...ueiiiiiiiiiiiecie e 1
329160-136X | Conversion Kit (Converts XD to BD)

16 Parker Hannifin Corporation
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Output Options

Parts List

281 Series

Bill of Materials - Driveline Output (Cont’d)

BV Output Option
Drag Brake - 1410 Series Companion Flange
Part Number Description Qty.
330156X Drive Shaft & Clutch Assembly.........cccoovvvviieeiiiinins 1
22-P-151 Shim GasKet........coiiiiiiiie e 1
4—[3_25;%]—, 21-P-884 Bearing Cap .....cccooveviiiiiiii 1
o8 550010 Ball Bearing (1.378" x 2.834" X .669")..........c......... 1
R :\é\!@!ﬂzl% 1§?,! 380563-28 Hex Flange Head Cap Screw (.375"-16 x 3.500")..| 4
&{‘%}\E\\\\\w\\\”\\\l& ] 380081 1410 Companion Flange .........c..ccueveerivierinnns 1
%E\‘S}i\\‘{“‘\})\,\\},\\,\\\\\w 23-P-73 Bearing Cap Drag Brake Spacer 1
S 7‘////'};" gf/{fg}‘ 28-P-212 | Oil Seal (2.506" x 1.750" X 315" ..vvoreriererrrre 1
///’”J/Z-\\\S\E\%;‘],! 31-P-113 Thrust Washer (1.385" x 3.125" x .125") ....cccveennne 1
¢ 329410X Brake ASSEMDIY .....cvviviiiiiieieiceecee e 1
379977 Spring Pin (187" X .625"-236) .....cvveeviiveiiiieeaiiieennn 1
4-P-130 Spacer (.640" x 1.620" X .188") .ivvveviireiiiieeiiienn 1
4-P-186 Spacer (1.385" x 1.750" X .365") ..vevvvveeiiieeiiiinennn 1
378435-7 Hex Head Cap Screw (.625"-11 x 1.250") ............. 1
28-P-244 O-ring (1.174" X .103") e 2
37-P-60 Spring (2.531" x 2.130" X .172") tovviiiiiiiiiii 1
28-P-329 O-1iNG (5.487" X 103" oo, 1
329160-123X | Conversion Kit (Converts XD to BV)
807" SB Output Options
205.1] SmartStart - DIN 120 Flange
2 Part Number Description Qty.
N \= 330155-8X | Drive Shaft & Clutch Assembly
S,-\\\\\\l‘i?:*:’'”.5\ (3-P-1161 Shaft) 1
[{&\\\\\\\\\\\\§\ / 21-P-932 BEAMNG G +vvvveevveeeeeveeeeseseeesereeessseseesereeessene 1
%}é&\\\\\‘\\\§ N / 28-P-211 Oil Seal (3.001" x 2.000" X .375").ccvvvvveeeeeiiiiiinann. 1
ST N 379558 Companion Flange DIN 120 1
380076-13 Hardened Flat Washer (.950" x 1.762" x .157")...... 1
380486 Thin Nylon Lock Nut (.875"-14).....ccocviiiiiiiiieen. 1
329160-131X | Conversion Kit (Converts XD to SB)
SC Output Options
1 Im— SmartStart - DIN 100 Flange
- 7, Part Number Description Qty.
S 7//////‘?/% 330155-8X Drive Shaft & Clutch Assembly
N [ ﬁ‘@,\”é//u“ (8-P-1161 Shaft) Soft Start.......ccccoovveiiiiiinn 1
S 2 21-P-932 Bearing Ca 1
;,49{;///%/%//4 ----- s S
& //((4\{//////% 28-P-211 Oil Seal (3.001" x 2.000" x .375")... 1
S PR 379742 Companion Flange DIN 100 w.......c.ccrreerrrerrrrne 1
S %/'/////// % 380076-13 Hardened Flat Washer (.950" x 1.762" x .157")...... 1
/l% ¢ 380486 Thin Nylon Lock Nut (.875"-14).....cccveeiiiieeiiiieeens 1

329160-135X

Conversion Kit (Converts XD to SC)

—Parker[CH
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Output Options

Parts List
281 Series

Bill of Materials - Driveline Output (Cont’d)

. SV Output Options
[202.8] SmartStart - 1410 Series Companion Flange
. Part Number Description Qty.
A 330155-8X | Drive Shaft & Clutch Assembly
[1-08] \\\\\\)ﬁ (3-P-1161 Shaft) SOft Start .......eveeeeeereeerers 1
\§>\\\\|\T\>>>T\>”% 21-P-932 Bearing Cap ...vvvveeiiieiiieee 1
515///,,,)4)£!=»%n- N 28-P-211 Oil Seal (3.001" X 2.000" X .375")....c.vvvrriirriirrane 1
w ----- — | 380503 1410 Companion Flange ............c.coeiiviiiiiicnns 1
}/ﬁ/////ﬂ"ﬁ@,”g;} 380076-13 Hardened Flat Washer (.950" x 1.762" x .157")..... 1
W\ezl77% ;
\\\\\\\\\\\\M’l 380486 Thin Nylon Lock NUt (:875"14).vvv.vveeevveereeeeereenn. 1
W t | 329160-120X | Conversion Kit (Converts XD or XV to SV)
[69.85]
PILOT
Torque to
{7 5542 N-m) 206
o I (7 F: | ——
“-‘-\_ XD Output Option

139 \\\\ \y/ Rd Standard Shaft (1-1/4" - 5/16" Key)

35.3] k\ Ay \f‘

[35.1] 1@ “t! Part Number Description Qty.
A /!4: 1| 830155-6X Drive Shaft & Clutch Assembly (3-P-1125)............. 1
v ; 21-P-932 Bearing Cap ......ccoviiiiiiiiiiiece e 1
1 249" 28-P-267 Qil Seal (2.627" x 1.750" X .312").vveeiiieeiieeecinn. 1
28 500007-29 | 5/16" WOOIUFf KEY ........oovvvccorrreicrrricicsessieee 1
[31.70] 329160-119X | Conversion Kit (Converts XD to SD)

o7 XV Output Options
1410 Series Companion Flange
ol 58 Part Number Description Qty.
B3 < 330155-1X | Drive Shaft & Clutch Assembly
; N7 3-P-1065 Shaft).....ccoveviiiieiiiiieiec e 1or
ol S - )
Vl,,r_,,//// il 21-P-932 Bearing Cap ......ccccoviiiiiiiieice 1
Y77 o LU A
\\‘\\\\\\\\\\\\\\\\\ 28-P-211 Oil Seal (3.001" X 2.000" X .375")....c.vcvvevrererrnne. 1
X N _
Mt& 380503 1410 Companion FIange ..........ccoovviviiiiiiiieiiinns 1
72 T 380076-13 | Hardened Flat Washer (.950" x 1.762" x .157")......| 1
\\\\\\\\\‘E@" 380486 Thin Nylon Lock NUt (875" 14)...vvvvveeeeeeerrreeeeee 1
g;gg A\ ‘ 329160-139X | Conversion Kit (Converts XD to XV)
[69.90]
[69.85]
PILOT

—Parker[CH
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Output Options

Parts List

281 Series

Bill of Materials - Pump Mount

4X1/2"-13 UNC - 2B

RB Output Option
Rotatable SAE B 4-Bolt Flange, SAE B Shaft (7/8" - 13T)
Part Number Description Qty.
330155-4X Drive Shaft & Clutch Assembly
(B-P-1126 Shaft)....ccveveiiiiiiiiercce e 1
21-P-933 Bearng Cap ......cooveiiiiiiiiiiii 1or
21-P-934 Bearing Cap (Wet Spline Only) .........cccoccveviiiniennnn. 1
28-P-267 Oil Seal (2.627" x 1.750" X .312").vveeiiieeiiieeeien. 1
328170-216X | Cap Screw Bag Kit (378447-8 Qty. 4) ...ccocvvvvrenen. 1
21-P-894 Pump Flange (Ship Loose w/ Unit)..........cccoevvenee. 1
WET SPLINE LOOSE PARTS KIT
329699-1X HOSE ASSEMDIY ... 1
329959X Wet Spline Loose Parts Kit .........ccccoceeviiiiiiiiennnnn, 1
329658X Cover Kit 1

329160-164X
329160-165X

Conversion Kit (Converts XD to RB)
Conversion Kit (Converts XD to RB Wet Spline)

4

8X1/2"-13 UNC - 2B

2X15°

RF Output Option
Rotatable SAE B 2 & 4-Bolt Flange, SAE BB Shaft (1" - 15T)
Part Number Description Qty.
330155-5X Drive Shaft & Clutch Assembly
(B-P-1127 Shaft).....ccccooiiiiiiiic 1
21-P-933 Bearing Cap ....coovviiiiiiei e 1or
21-P-934 Bearing Cap (Wet Spline Only).........cccovveiiiiinennn. 1
28-P-267 Oil Seal (2.627" x 1.750" X .312")..veeiiiiiiiiiiiins 1
328170-216X | Cap Screw Bag Kit (378447-8 Qty. 4) 1
35-P-101 Wet Spline Bearing Cap Gasket (Ships w/ Kit) ....... 1
21-P-731 Pump Flange (Ship Loose W/ Unit).......cccccoeevnenee. 1
WET SPLINE LOOSE PARTS
329699-1X ASSEMDIY HOSE ... 1
329700X Wet Spline Loose Parts Kit .........ccccovveeiiiiiiiiiieeens 1
329658X COVEI Kit .t 1

329160-156X
329160-157X

Conversion Kit (Converts XD to RF)
Conversion Kit (Converts XD to RF Wet Spline)

]
/

< 7.64" >

/i

U

Y

\\\\\\\\

D)

2
|

—
= |
7

NN

/,
4
%
N
>
7

A\

S
.

RK Output Option
Rotatable SAE B 2 & 4-Bolt Flange, SAE B Shaft (7/8" - 13T)
Part Number Description Qty.
330155-4X Drive Shaft & Clutch Assembly
(8-P-1126 Shaft)......cccoiiiiiiiiiicc 1
21-P-933 Bearing Cap .. ..coovviiiiiiiii e 1or
21-P-934 Bearing Cap (Wet Spline Only) .......cccvevviieeiiniennns 1
28-P-267 Oil Seal (2.627" x 1.750" X .312")..ueeiiiiiiiiiiis 1
328170-216X | Cap Screw Bag Kit (378447-8 Qty. 4) ...cccvvvvrenen. 1
35-P-101 Wet Spline Bearing Cap Gasket (Ships w/ Kit) ....... 1
21-P-731 Pump Flange (Ship Loose W/ Unit).........cccccevveennne 1
WET SPLINE LOOSE PARTS
329699-1X ASSEMDIY HOSE ... 1
329700X Wet Spline Loose Parts Kit .........ccoooviiiiiiiiieeiiiinnns 1
329658X COVEI Kit .t 1

329160-154X
329160-155X

Conversion Kit (Converts XD to RK)

Conversion Kit (Converts XD to RK Wet Spline)

—Parker[CH
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Output Options

Parts List

281 Series

Bill of Materials - Pump Mount (Cont’d)

4X1/2"-13 UNC - 2B
RS

2X 5/8"-11 UNC - 2B

73"
[18.5]

5.004"

5.002"
[127.10]
[127.05]

PILOT

7.64"
I TV )0 E——

Z

2\

P27

S=2N\

RS Output Option
Rotatable SAE C 2 & 4-Bolt Flange, SAE C Shaft (1-1/4" - 14T)
Part Number Description Qty.
330155-2X Drive Shaft & Clutch Assembly
(8-P-1066 Shaft).......ccovviiiiiiiiiiiiiicciic e 1
21-P-934 Bearing Cap (Wet Spline Only) .......cccceevviiieiiiiennns 1
21-P-933 Bearing Cap .....ooovviiiiiiii 1or
28-P-267 Oil Seal (2.627" x 1.750" X .312")..ueeiiiiiiiiiis 1
328170-216X | Cap Screw Bag Kit (378447-8 Qty. 4) ...cccvvvirenen. 1
35-P-101 Wet Spline Bearing Cap Gasket (Ships w/ Kit) ....... 1
21-P-769 Pump Flange (Ship Loose w/ Unit).........cccccevviennne 1
Wet Spline LOOSE PARTS
329699-1X Hose Assembly ................. 1
329744X Wet Spline Loose Parts Kit 1
329654X COVEI Kit .t 1

329160-158X
329160-159X

Conversion Kit (Converts XD to RS Wet Spline)
Conversion Kit (Converts XD to RS)

4XM12 x 1.75 - 6H

RY Output Option
Rotatable DIN 5462 Pump Mount, DIN 5462 Shaft (B8x32x36)
Part Number Description Qty.
330155-3X Drive Shaft & Clutch Assembly
(3-P-1067 Shaft)
21-P-933 Bearing Cap .....ovioiiiiii
21-P-934 Bearing Cap (Wet Spline Only) ........ccovevviieiiiinnenns 1
28-P-267 Oil Seal (2.627" x 1.750" X .312").eeiiiiiiiiiiiiien 1
328170-216X | Cap Screw Bag Kit (378447-8 Qty. 4) ...ccvvevveinnnn 1
35-P-101 Wet Spline Bearing Cap Gasket (Ships w/ Kit) ....... 1
21-P-771 Pump Flange (Ship Loose w/ Unit).........cccccevivnene 1
WET SPLINE LOOSE PARTS

329699-1X ASSEMDIY HOSE ... 1
329742X Wet Spline Loose Parts Kit ... 1
329659X COVEN Kit .t 1

329160-160X
329160-161X

Conversion Kit (Converts XD to RY)
Conversion Kit (Converts XD to RY Wet Spline)

—Parker[CH
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Output Options

Parts List
281 Series

Bill of Materials - Pump Mount (Cont’d)

8X1/2" -13 UNC - 2B

7.64"
< [194.1] >

2.70"
68.6]

N
77
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N
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3

77
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Z
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N
N

M
AI

—
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R
N

S

R
N

D>

SV

S
(K

RZ Output Option
Rotatable SAE B 2 & 4-Bolt Flange, SAE C Shaft (1-1/4" - 14T)
Part Number Description Qty.
330155-2X Drive Shaft & Clutch Assembly
(B-P-1066 Shaft).......ccovvviiiiiiiiiiiiiieieee 1

21-P-933 Bearing Cap .....vvioiiiiii 1or
21-P-934 Bearing Cap (Wet Spline Only) ........ccoveeviieeiiinnenne 1
28-P-267 Oil Seal (2.627" x 1.750" X .312").eeiiiiiiiiiiieen 1
328170-216X | Cap Screw Bag Kit (378447-8 Qty. 4)....cccceevvenee. 1
35-P-101 Wet Spline Bearing Cap Gasket (Ships w/ Kit) ....... 1
21-P-731 Pump Flange (Ship Loose W/ Unit)........cccccoveeuenne. 1

WET SPLINE LOOSE PARTS
329699-1X Hose Assembly ................. 1
329700X Wet Spline Loose Parts Kit 1
329658X Cover Kit
329160-162X | Conversion Kit (Converts XD to RZ Wet Spline)
329160-163X | Conversion Kit (Converts XD to RZ)

7.15"
l———— —>
[181.5]

:&\\\I §

\
:
s
)

PILOT

L5
@z
Y

"‘:\\\\\\ W

XR Output Option
Parker P16 S Flange, SAE B Shaft (7/8" - 13T)

Part Number Description Qty.
330155-4X Drive Shaft & Clutch Assembly

(B-P-1126 Shaft).....cceevviiiieieieiieieeee e 1
21-P-933 Bearing Cap ........... o
28-P-267 Oil Seal (2.627" x 1.750" X .312")..ccveviiiiieieenn 1
380563-14 Cap Screw (.375"-16 X 1.500") .....covveiverriieieennn 4
4-P-209 Spacer (XR) (Included in Kit).........cooovvveeeeeiiiiiinnnn. 1
329906X Pump Installation Kit (XR).........cccceeivvieiiiiiiiiieeens 1

fConversion Kits do not include all parts listed above. See page 49 for Conversion Kit BOMs.

—Parker[CH
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Parts List
281 Series

Installation Sketches
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Parts List
281 Series

Installation Sketches
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Parts List

ALLISON

281 Series

Installation Sketches
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Installation Sketches

Parts List
281 Series

ALLISON

Allison Transmission
Shift Option S & T

Elec/Hyd w/ PTO/Pump Combo Valve

281 Series

Installation Kit: 328388-85X (S Shifter)
Installation Kit: 328388-86X (T Shifter)

Slice Grommet Insert
in Hole in Firewall
(%

Drill 1" Dia. Hole in Firewall

379265
Grommet

Run Wires Through
Grommet in Firewall

Electrical Ground of Cab

Blue Wire or Frame

379254-17 N

4 AWG \;\/ire, Blue

D,

Black Wire

Accepts #10 Screw

379502
Pressure Switch

379900 Fuse Holder
ASSY w/ 10A Fuse

Positive Terminal of
Ignition or Battery /—

Red Wire ~a

379257
Splice Connector

379252

—
Red Wire 379057 Butt Connector
Splice Connector

379306

3X Fork Connector
379504 Valve . Black Wire
Connector and Red Wire
Wire Assembly

379305

| —1— Pressure Switch

380009
Female Connector

To PTO Port
Air Control
Valve

gv\379664 Red LED

12VDC Indicator

(SK-427 Rev F)

Light Assembly
379486 379664 Red LED
90° Fitting 12VDC Indicator
Install in Transmission Light Assembly -
: Connect Black Wire to Blue
High Pressure Port Cab -
MD: Left or Right Side Wire from 379504 Harness
HD: Left Side Only Air Shifter Valve
(Bottom View) )
329214X or 329316X Red Wire
Red Wire from Red Wi
378414 ) 379900 Harness —— "e0 VWire
Pressure Protection Valve with Fuse from 379504
Opens at 70 PSI ) Wiring Harness
Hose Per Chart 378416 379042 E 379305
See Chart on Page 9 i Male Connector —
9 Hex Nipple | O @ Pressure Switch
| ® ®
Air Supply | | 380009
A > 4 O O O f Female Connector

|I>Strip Wire Ends .25" Prior to Installing (As Necessary).

@CAUTION: Torque values must be maintained Torque to 120-144 lb-in

379044-6
1/4" Nylon Tubing

379042
Male Connector

[ (3 >Exhaust Port may be Plumbed to Exhaust Outside of the Cab.

@CAUTION: When Installing Nylon Tubing Avoid Sharp Angles, Exhaust and Manifold

Systems.

To Maintain Proper Hydraulic Pressure to PTO Clutch, Connect Chelsea Specified Wire to Allison
“PTO REQUEST” Circuit Wire/Pin with Transmission TCM. Cut off Crimped on Fork if not Needed.

Location of PTO Request Wire/Pin is Dependent on Transmission Vocation Code.
For Assistance, Contact Your Local Allison Representative or Contact Allison

Technical Assistance at 1-800-252-5283.

@Install Stripped Wire into Fork Terminal and Crimp.
Connect Fork Terminals to Pressure Switch as Shown.
Shrink Wrap or Tape Connections to Protect from an Electrical Short.

NOTE: Air control valve must be fitted inside a waterproof housing when installed outside the driver’s cab.

A WARNING: Connect directly to the air supply. Do not use tubing between the air supply and the pressure protection valve.

379044-6
1/4" Nylon Tubing

379042
Male Connector

To Dump Pump
Shifter Raise Port

To Dump Pump
Shifter Lower Port

Chelsea
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Parts List
Installation Sketches 281 Series CATERP"-LAR

Pressure Port Locations & Hose Chart (SK-414 Rev A)

Left Side Port Rear Port Left Side Port Rear Port

CX31 CX28
(Filter Removed for Clarity)

Both High Pressure Connections are -4 O-ring Boss

HOSE CHART

High Oil
Trans. PTO PTO Location | Pressure | L10 Valve PTO Trans. Trans.-PTO
. Location Fitting Fitting Valve Hose #
Location
Driver (LHS) LHS 329075-1X
Driver (LHS) Rear 379812 329075-5X
Attached 379486
Pass. (RHS) LHS 329075-2X
CX31 081 Pass. (RHS) Rear 379486 329075-5X
CX28 Driver (LHS) LHS 329130-6X
Driver (LHS) Rear 329130-6X
Remote 379486 379812
Pass. (RHS) LHS 329130-6X
Pass. (RHS) Rear 329130-6X

LHS = Left Hand Side of Transmission, 8 O’clock position

RHS = Right Hand Side of Transmission, 1 O’clock position

NOTES:

1. One PTO Fitting 379486 and one transmission fitting 379812 are included with the PTO unit.
If using 379486 in transmission it must be purchased separately.

2. 379486 elbow will not install on left hand (driver) side oil port due to transmission interference.

3. If 379486 is listed as transmission fitting for rear location, route hose along right hand
(passenger) side of transmission and under transmission output yoke.

26 Parker Hannifin Corporation
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Parts List

CATERPILLAR

281 Series

Installation Sketches
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Parts List

CATERPILLAR

281 Series

Installation Sketches
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CATERPILLAR

281 Series

Installation Sketches
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Parts List

Model Number Designator 288 Series
288 G (o] FJ P - M 5 XV
|
Basic Mounting Gear Input Lube Shift Assembly Output
Model Option Ratio Option Option Option Arranjement Option
288 Input Gear Option Code
Designator 3
288**FJ 5
+ 288" 'KV 8
Option Code Option Code
B M | Constant Mesh
C
D
G
K
M
P
S
T
Option Code
Pressure Lube
P | Pressure Lube
R | Pressure Lube Valve Body Rotated 120°
S | Pressure Lube Valve Body Rotated 240°
Wet Spline
SW | Wet Spline
°V | Wet Spline Valve Body Rotated 120°
°Y | Wet Spline Valve Body Rotated 240°
Option Code Option Code
G | Standard Mount 10-Bolt w/ Metric Studs Driveline Output
AB | DIN 120 Flange
AC | DIN 100 Flange
XD | Rd Standard Shaft (1-1/4" - 5/16" Key)
XV | 1410 Series Companion Flange
Pump Mount
‘"RB | Rotatable SAE B 4-Bolt Flange, SAE B Shaft (7/8" - 13T)
5 Automatically Pressure Lubed. ‘"RF | Rotatable SAE B 2 or 4-Bolt Flange, SAE BB Shaft (1" - 15T)
47 Available with Wet Spline. “RK | Rotatable SAE B 2 or 4-Bolt Flange, SAE B Shaft (7/8" - 13T)
‘RS | Rotatable SAE C 2 or 4-Bolt Flange, SAE C Shaft (1-1/4" - 14T)
RY | Rotatable DIN 5462 Pump Mount, DIN 5462 Shaft (B8x32x36)
“RZ | Rotatable SAE B 2 or 4-Bolt Flange, SAE C Shaft (1-1/4" - 14T)
31 Parker Hannifin Corporation
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Parts List
Exploded View 288 Series

NOT Sold Separately
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Parts List

Bill of Materials 288 Series
Item Part Number Description Qty.
1 1-P-813 Housing (38 Arrangement wWith O-fiNG GIrOOVE).........ccuviiiiiiiiiiiie et 1or
1-P-814 Housing (5 Arrangement wWith O-riNG GrOOVE)........c.uueiiiiire e sre e ae e 1or
1-P-815 Housing (8 Arrangement wWith O-fiNG GIrOOVE)..........cuviiiiiiiiiiiie e 1
2 14-P-73-1 Spacer (.762" x 1.500" x .150") (Thickness as ReqUIred)...........cccvreeiiireeiiiireeiiiee e 1or
14-P-73-2 Spacer (.762" X 1.500" X .158") ....uiiiiiiiiiii i 1
14-P-73-3 Spacer (762" X 1.500" X .T56") ..uviiiiiiiieiiei e 1
3 31-P-102 Thrust Washer (.754" X 440" X .080") ....cvtiiiiiii it 1
4 22-P-112 VaIVE CP GASKET .....vviieeiiie ettt ettt e et e e et e et e e e e e e e nees 1
5 3-P-1068 TOT Straight OULPUL SNAFt.......eiiiiii e 1
6 379668 [Ia o7 (4 Lo TR TPV PUPPPPTUPPRIN 2
7 560972 Needle Roller Bearing Assembly (1.500" x 1.875" X 1.000") .....coviiiiiiiiiiiiiiiieiiiiiceceie e 1
8 28-P-329 O-1ING (5.487" X .T0B") .ttt 1
10 378447-6 Socket Head Cap Screw (.312"-18 X 1.000").....uveiiiiieeiiie e saae e 3
11 21-P-690 Seal Cap 3
12 9-P-106 [AIEI SNAFE (L750") ..ttt ettt bbbttt 1
13 28-P-191 (O g To T (1T L 1 1 TSP PPPRPPR 1
14 378452-7 Socket Head Set Screw (.250"-20 X .500") ..1.ciuvireeiiiiie et 1
15 550439 Tapered Bearing Cone (750" X .859") ....cuuiiiiiiiiiiiie ettt 2 or
15 561006 Tapered Bearing Cone (750" X .855") ....cuiiiiiiiiiiiieii e 2
16 21-P-932 Bearing Cap (XD, XV) ..ottt 1
21 See page 35 (@ V7o U C =" RS 1
22 550311 Ball Bearing (1.770" x 3.346" x .748")..... 1
23 378263 IMEEINAL LOCKIING 1.ttt ettt ettt ettt ettt e et e et r ettt rein e 1
24 379555 [Ia Yo7 (4 Lo TR PSPPSR UPPRR PRSI 1
26 28-P-211 Oll Seal (3.001" X 2.000" X .375")..vitiiriiieiieiteie ittt 1
27 380563-14 Hex Flange Head Cap Screw (3/8"-16 X 1.500") .......veiiiiiieiiieiie et 4
28 380486 THIN NYION LOCK NUE (:875"-14) ...ttt 1
30 68-P-51-1 ATNESIVE LADEL ... 1
3il See page 35 Input Gear 1
32 See page 35 Ratio Gear 1
33 379522 LOCKIING s 1
34 379231 PIDE PIUG ((125"-27) ettt 1
35 379242 Straight Adapter (.(125"-27 X .750"-16) ...c.veuiriiriiieiiieiieie ettt 1
36 379486 900 EIDOW (:438"-20) ...ttt ettt bbbttt 1
37 379564-2 TRIEAA CAP (1438") ..ttt 1
38 380076-13 Hardened Flat Washer (.950" X 1.762" X .157") ....iiiiieiieie et 1
39 380503 1410 Companion Flange (XV) 1
Continued on Next Page
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33 Parker Hannifin Corporation
Chelsea Products Division
Olive Branch, MS 38654 USA




Parts List

Bill of Materials 288 Series
Item Part Number Description Qty.

SERVICE KITS

329071-66X Bearing Kit

329071-80X Gasket & Seal Kit
STUD KITS

7170-86X Mounting Kit (FJ Input Option, 3 & 5 ArrangemMENT) .........coiuiiiiiiiieaiiie et 1

7170-117X Mounting Kit (KV Input Option, 3 &5 Arrangement) ........ccueoiiiiiiiieiiei e 1
INSTALLATION INSTRUCTIONS KIT

328948-47X Gasket & Installation INSruCtioNS Kit .........ooviiiiiiiiii e 1
HOSE ASSEMBLIES

329075-5X Pressure Hose Assembly (KV INpUt OPLioN)........coivieiiiii i 1

329141-1X Pressure Hose Assembly (FJ Input Option) ........c..eeeeeeen. 1

329699-1X Wet Spline Lube Hose Assembly (W, V, Y Shift Option) ........cccvvvveiiirieiiiiceciee e 1

—Parker[CH
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Parts List
Gear Ratio Options 288 Series

3 and 5 Assembly

NOT Sold Separately NO
GEAR INPUT GEAR NO. NO. OUTPUT TEETH
DESIGNATOR | ASSEMBLY INPUT TEETH RATIO TEETH | GEAR (21)

GEAR (31) A GEAR (32) B c

288*BFJ 5-P-1491-1X 5-P-1491 50 5-P-1478 22 2-P-944 50
288*CFJ 5-P-1491-2X 5-P-1491 50 5-P-1495 25 2-P-945 47
288*DFJ 5-P-1491-3X 5-P-1491 50 5-P-1479 28 2-P-946 44
288*GFJ 5-P-1491-4X 5-P-1491 50 5-P-1480 31 2-P-947 41
288*KFJ 5-P-1491-5X 5-P-1491 50 5-P-1481 33 2-P-949 39
288*MFJ 5-P-1491-6X 5-P-1491 50 5-P-1482 89 2-P-951 37
288*PFJ 5-P-1491-7X 5-P-1491 50 5-P-1483 37 2-P-953 85
288*SFJ 5-P-1491-8X 5-P-1491 50 5-P-1484 39 2-P-954 33
288*TFJ 5-P-1491-9X 5-P-1491 50 5-P-1497 41 2-P-955 31
288*BKV 5-P-1493-1X 5-P-1493 45 5-P-1478 22 2-P-944 50
288*CKV 5-P-1493-2X 5-P-1493 45 5-P-1495 25 2-P-945 47
288*DKV 5-P-1493-3X 5-P-1493 45 5-P-1479 28 2-P-946 44
288" GKV 5-P-1493-4X 5-P-1493 45 5-P-1480 31 2-P-047 41
288*KKV 5-P-1493-5X 5-P-1493 45 5-P-1481 8% 2-P-949 39
288" MKV 5-P-1493-6X 5-P-1493 45 5-P-1482 35 2-P-951 37
288" PKV 5-P-1493-7X 5-P-1493 45 5-P-1483 37 2-P-953 35
288*SKV 5-P-1493-8X 5-P-1493 45 5-P-1484 39 2-P-954 33
288" TKV 5-P-1493-9X 5-P-1493 45 5-P-1497 41 2-P-955 31

8 Assembly
NOT Sold Separately NO
GEAR INPUT GEAR NO. NO. OUTPUT TEETH
DESIGNATOR | ASSEMBLY INPUT TEETH RATIO TEETH | GEAR (21)

GEAR (31) A GEAR (32) B c

288*BFJ 5-P-1491-1X 5-P-1491 50 5-P-1478 22 2-P-943 53
288*CFJ 5-P-1491-2X 5-P-1491 50 5-P-1495 25 2-P-944 50
288*DFJ 5-P-1491-3X 5-P-1491 50 5-P-1479 28 2-P-945 47
288*GFJ 5-P-1491-4X 5-P-1491 50 5-P-1480 31 2-P-946 44
288*MFJ 5-P-1491-6X 5-P-1491 50 5-P-1482 85 2-P-948 40
288*PFJ 5-P-1491-7X 5-P-1491 50 5-P-1483 37 2-P-950 38
288*SFJ 5-P-1491-8X 5-P-1491 50 5-P-1484 39 2.P-952 36
288*TFJ 5-P-1491-10X 5-P-1491 50 5-P-1485 42 2-P-954 33
288*BKV 5-P-1493-1X 5-P-1493 45 5-P-1478 22 2-P-943 53
288*CKV 5-P-1493-2X 5-P-1493 45 5-P-1495 25 2-P-944 50
288"DKV 5-P-1493-3X 5-P-1493 45 5-P-1479 28 2-P-045 47
288*GKV 5-P-1493-4X 5-P-1493 45 5-P-1480 31 2-P-946 44
288" MKV 5-P-1493-6X 5-P-1493 45 5-P-1482 35 2-P-048 40
288*PKV 5-P-1493-7X 5-P-1493 45 5-P-1483 37 2-P-950 38
288*SKV 5-P-1493-8X 5-P-1493 45 5-P-1484 39 2-P-952 36
288 TKV 5-P-1493-10X 5-P-1493 45 5-P-1485 42 2-P-954 33
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Parts List
Lube Options 288 Series

Lubrication Option S & Y Shown Lubrication Option R & V Shown
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Parts List
Lube Options 288 Series

Pressure Lube (Cont’d)

[
<

r A
ﬁ‘f)‘f 385006 (41.00")
S ’J;ixj B
i 3 el
329141-1X JUsK \L J [ K
Transmission to PTO Hose I
385004
(.438"-20)

-

o0
o0

OO0
—

WH Il

BN 385006 (11.50")
T
— ’J— .
329057-5X { ] 3 ¢ ’ T008 10
gool} L | nao |

-
-
-

OO0

_ =

Remote valve shift option H
385004
(.438"-20)

< 18.00 >
Il -
4r<J)Jh 385006 (16.00")
TogQo] o Tooog |
‘ Ld
329699-1X B T 13§ T
Remote valve shift option L o 1 aood
385002
(.438"-20)

Wet Spline Installation RB, RF, RK, RS, RY & RZ Output Options

Connect to transmission pressure port.

Connect to 379486 on Valve Cover

379486
379627 Male Branch Tee

] (A= %
U0
: A\
385004 379486
(.438"-20) Transmission
Fitting
385003

(125"-27 NPTF)

385002
(.438"-20)

(SK-508 Rev C)

Wet Spline Installation Kits
Output Kit Number
RB 329959X
RK 329700X
RF 329700X
RS 329744X
RY 329742X
RZ 329700X
NOTE: Not all output options may be
available on Series listed above

Flange
RB 21-P-894
RF/RK/RZ  21-P-731

RS 21-P-769
Wet Spline Gasket or O-ring RY 21-P-771

RB 35-P-104
RF/RK/RZ 35-P-102
RS 28-P-245
RY 35-P-111

4 x378447-8
Socket Head Cap Screw
Torque 24-28 Ib-ft [33-39 N-m]

Bearing Cap

21-P-934 (3/8" bearing cap bolt holes used w/ O-ring )
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Assembly Arrangements

Part
288

s List
Series

Housing Dimensions

.93"
[23.7]
|
—_——
7.37"
[187.3]
4.29"
[109.0]
\
< 7.87" >
[199.9]
Assembly 3
7.70"
[195.7]

T

4.57"
[116.1]

Assembly 8

7.37"
[187.3]

[109.0]

7.87" N
[199.9]

A
Y

Assembly 5

—Parker[CH
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Parts List
Output Options 288 Series

Direct Mount Pump Flange & Shaft Dimensions

FH

A
\ 4

—»| |«FD

?2888
, T
Y 15a

—> FE
<—FF

Direct Mount

Bolt Holes FC FD FE FF FH Output Shaft
Pump Bolt No Female Pilot Face to
Flange | Circle Hole - ) ! Face Face to : .
Suffix | Di t . Equally Pilot Depth End Dimensions
ditx: | iameter| - Diameter Spaced | of Flange Hole of PTO Thru Center
RBe 5.000" 1/2"-13 UNC 4 4.000" 406" .500" 1.872" 7.643" 7/8" - 13T Spline
RFe 2'(7)88,, 1/2"-13 UNC 24' 4.000" | 406" 610" | 2080 | 7.670" 1" - 15T Spline
RKe 2'(7)88-- 1/2'-13 UNC Qf 4000" | 406" | 500" | 1.872" | 7.670" | 7/8"- 13T Spine
7.125" 5/8"-11 UNC 2m . " " " " " .
RSe 6.375" 1/2"13 UNG 4 5.003 .531 .610 2.580 7.670 1-1/4" - 14T Spline
RY e 4.454" M12-1.75 4 3.152" .700" .549" 2.250" 7.270" B8x32x36
Rze 2'588-- 1/2"-13 UNC 24' 4000" | 406" 610" | 2580 | 7.670" | 1-1/4" - 14T Spline

CAUTION: All pump mounting dimensions shown are compiled to conform to SAE/DIN standards; however it shall be the

responsibility of the user to determine the correct fit at the time the pump is mounted to the PTO Theref
check the shaft and key or spline engagement.

Companion Flange Mounts & Shaft Dimensions

ore carefully

Bolt Holes FC FD FE FF FH Output Shaft
pump Bolt No Female Pilot Face to
Flange | Circle Hole : h ! Face | Faceto . )
Suffix | Diameter | p; Equally Pilot Depth End Dimensions
Diameter Spaced | of Flange Hole of PTO Thru Center
AB 3.996" 404" » 8 2.952" .093" - - 8.073" 1-1/2" - 10T Spline
AC 3.307" .323"» 6 2.243" .080" — — 7.950" 1-1/2" - 10T Spline
XD - - - - - - - 7.090" | 1-1/4" Rd Keyed (5/16")
XV 3.750" — 4 2.751" .083" — — 7.981" 1-1/2" - 10T Spline
® Rotatable Flange Rotates in 30° Increments
B Two Set of Holes Spaced 14° Apart
» Not Tapped
¢ Pilotis Not a Hole

CAUTION: All pump mounting dimensions shown are compiled to conform to SAE/DIN standards; however it shall be the
responsibility of the user to determine the correct fit at the time the pump is mounted to the PTO Therefore carefully

check the shaft and key or spline engagement.
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Parts List

Output Options 288 Series
Bill of Materials — Driveline Output
8X .40
[10.3] 8.01"
-— -
. Y AB Output Option
‘>‘<—[394] \\\\\ DIN 120 Flange
& 2 23] >\\\\\\~§‘\\‘ Part Number Description Qty.
Wi ”r’f/,,ﬂ l N 21-P-932 BEANNG CAP e eeervoesreoeeeeeeeeeeeeeeeeeeseeseeeeeeseeeeeeeeen 1
‘I ‘ E\\\\\\\\ \\\\\, 28-P-211 Qil Seal (3.001" x 2.000" X .375").uveeeiivreeiiireeiinnnn. 1
\\\Q‘ \ // ,-” Ii.‘||| 379558 DIN 120 Companion Flange ..........ccccvveeviivveiiinenns 1
GO J \\\ \ 380486 Thin Nylon Lock NUE (:875"14)....vvvevveeeeeeerereeon, 1
2953 - 3-P-1068 10T Straight Output Shaft........cccccovveiiiieeiiiiees 1
4.00" 8 2.951 380076-13 Hardened Flat Washer (.950" x 1.762" x .157")...... 1
[101.5] [75.01]
[74.96]
PILOT
798" AC Output Option
. . [202.7]
', < o \\\ DIN 100 Flange
NE) j \\\\\\\\\\ Part Number Description Qty.
MM /,,,,,, I W 21-P-932 BEaNNG CaP ..o 1
| I \{{\\\\\\\ \\\\ 28-P-211 Oil Seal (3.001" X 2.000" X .375"....v.eveeeeeeeerrerreeren. 1
g _/]/ :i/\/> >.\\\ 379742 DIN 100 Companion Flange ............ccc.ccccoeveevernnn. 1
7N z ‘ 3 380486 Thin Nylon Lock Nut (875"-14).........ccoovvvevvrrr.. 1
’ 3-P-1068 10T Straight OUEPUE SNAft.........vveeereeeeeeeeeeeereenn. 1
380076-13 Hardened Flat Washer (.950" x 1.762" x .157")...... 1
© 314"
313"
XD Output Option
Rd Standard Shaft (1-1/4" w/ 5/16" Key)
i\\‘\ ".' Part Number Description Qty.
R\ - ‘
| ] '/<<\\\\\\\\\ 21-P-932 BOAING CaD v oo 1
vv ) \\\\ NN 9 ~ap
] |>\ 28-P-267 Oil Seal (2.627" X 1.750" X .312")....veovveeererreren. 1
I
J 3-P-1154 OULDUE SRAM... e 1
) 500007-29 WoOodruff Key.......coovviiiiiiiiiiiciiicc 1
172
[31.70]
ro272) XV Output Option
ax.a4" [39253] |l 1410 Series Companion Flange
[11.2] : !
Y ﬁgg} Part Number Description Qty.
‘ \ 3-P-1068 OUtPUE Shaft 10T SEFAIGNT......eveeereeerreeeeeresrereenees 1
) 380563-28 Bearing Cap BOIS .......cocvviiiiiiiiiiciiecc 1
i \\\? ‘ 21-P-932 Bearing Cap ......ccoviviiiiiiiii 1
/, -—=7| 28-P-211 Qil Seal (3.001" x 2.000" X .375")..uveeeiiiieiiireeininen. 1
&\ } 380503 1410 Series Companion Flange...........ccccccevvvenee. 1
\/ 380076-13 Washer (950" X 1.762" X 157" .vvvecoevvvererererieeinee, 1
= e 380486 Thin Nylon Lock Nut (.875"-14) ..., 1
o TemseERe
40 Parker Hannifin Corporation
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Parts List
Output Options 288 Series

Bill of Materials — Pump Mount

764 RB Output Option
X 1/2"-13 UNG - 2B < o (194.1] ——»] Rotatable SAE B 4-Bolt Flange, SAE B Shaft (7/8" - 13T)
5.00" - [47.6] Part Number Description Qty.
(rer.0) [12.62] _ 3-P-1155 OULPUL SNt 1
4.06" MINTRR S 21-P-933 Bearing Cap ......ccooviviviiiiii 1or
[103.2] ) NN \\
==§§-§I‘\\F:ﬁ\\>}>m 21-P-934 Bearing Cap (Wet Spline Only) .......c.cccovveiiiennennn. 1
OO N _ .
3:88‘21" %E\\\%\I\:\}\\\\\\\\\\\: 328170-216X | Cap Screw Bag Kit...................... e 1
[[11%11 ..2%] I'i\\\ﬁ\\}\\\.\\&\}\\\‘\\\\\ 35-P-101 Rotatable Flange Gasket (Wet Spline)
PLOT AT |*,9,‘|| (ShIPS W/ K)o 1
;S-.TT\\\\\&\\\\ 21-P-894 Pump Flange (Ships Loose w/ Unit) | 4
01 Wet Spline LOOSE PARTS ..., 1
[T;Qr%f ;g gé—ﬁs I?-ft 329699-1X HOSE ASSEMDIY .oivieiiiiiicceeec e 1
D4-317. -m
329959X Wet Spline Loose Parts Kit ..........ccocvveeiiiieiiiiieens 1
329658X COVEN Kit . 1
RF Output Option
767" Rotatable SAE B 2 & 4-Bolt Flange, SAE BB Shaft (1" - 15T)
-« [ ——p
oge 49 Part Number Description Qty.
61" - 35-P-101 Wet Spline Bearing Cap Gasket (Ships w/ Kit) ....... 1
[159] 21-P-933 BEAMNG G +vvvveevveeeeeeeeeesereeeesseeeseseeessseeeseese 1 or
21-P-934 Bearing Cap (Wet Spline Only) ........cceevviveiiiiiennns 1
r i 28-P-267 Oil Seal (2.627" x 1.750" X .312")vviiiiiiiiiieee, 1
4.004" 3-P-1099 Output Shaft (1" = 15T) veevrvereeereennn. ]
ot 70 T 21-P-731 Pump Flange (Ship Loose W/ Unit)...................... 1
e \-\\“I e 328170-216X| Cap Screw Bag Kit (378447-8 Qty. 4) ....oevvvvve... 1
P A _p_ .
v W\\\\\\\\//////é 69-P-18 Tag (Wet SPliNe ONly).......eeeeereeeeeeoeeeeeen 1
‘=\= 2%, WET SPLINE LOOSE PARTS
\ \
S 329700X Wet Spline Loose Parts Kit 1
[10.3]
5 7m0 aX1/2-13 329699-1X HOSE ASSEMDIY ... 1
[146.1] UNGC -2B 329658X COVEI Kt . 1
RK Output Option
Rotatable SAE B 2 & 4-Bolt Flange, SAE B Shaft (7/8" - 13T)
oX 16° < [1757;] »| | Part Number Description Qty.
187" ) 35-P-101 Wet Spline Bearing Cap Gasket (Ships w/ Kit) ....... 1
7l 21-P-933 BEAMNG CaP ....oveereeeeeveeereee oo 1 or
NN 21-P-934 Bearing Cap (Wet Spline Only) ........coccovvveiiieniennn. 1
= .27 ; " " "
N Zhy 28-P-267 Oil Seal (2.627" x 1.750" X .312")...cccrvveeeiica 1
; ik\\%%. 3-P-1155 Output Shaft.........cccooiiiiiii, 1
AN . .
l(\\\?\\;‘ﬁ\\\\\\\\\\\s 21-P-731 Pump Flange (Ship Loose w/ Unit)...................... 1
I@\\\I\{\'\\\\\\\\\\\\ 328170-216X | Cap Screw Bag Kit (378447-8 Qty. 4) ...ccocveeee. 1
- | 69-P-18 Tag (Wet Spling Only).......c.ocvvevererieciniieieiinan 1
S\N i
K\\\\\\\%////////// WET SPLINE LOOSE PARTS
g@ 329700X Wet Spline Loose Parts Kit........c.cccoeveveiviiieninns 1
‘ ar 329699-1X | HOSE ASSEMDIY ....vvovvoeeeveeeveseeseeese e 1
rosl 329658X COVEE Kt . 1
8X 1/2-13
UNC - 2B

4 Parker Hannifin Corporation
Chelsea Products Division
Chelsea Olive Branch, MS 38654 USA



Output Options

Parts List

288 Series

Bill of Materials — Pump Mount (Cont’d)

RS Output Option
[17537.;] ——»/| Rotatable SAE C 2 & 4-Bolt Flange, SAE Shaft (1-1/4" - 14T)
2X 5/8-11 2'5-8 Part Number Description Qty.
6.38" % e S 35-P-101 Wet Spline Bearing Cap Gasket (Ships W/ Kit) ....... 1
' R 21-P-933 BEANNG Cap ....oveveeeeereeeeeeene
<\\NS\\\\§\\\.|‘| 21-P-934 Béaring Cap (Wet Spline Only)
500" ];lgz\im 1} 28-P-267 Oil Seal (2.627" x 1.750" X .312").veviiiiiiiiieienn 1
Lo i — }\\\\\\\\\\%\\ 3-P-1070 Output Shaft (1-1/4" = 14T).ovvve oo 1
[127.05] \\\\\\\\\' 21-P-769 Pump Flange (Ship Loose w/ Unit)..........ccccooe.e. 1
328170-216X | Cap Screw Bag Kit (378447-8 Qty. 4).... 1
69-P-18 Tag (Wet Spline Only)......covvveiiiiiiiiiiiiiiene 1
WET SPLINE LOOSE PARTS
; 54_[")] [ia.;] 329744X Wet Spline Loose Parts Kit.........cccoceviiiiiicnns 1
m‘c/?; g 329699-1X HOSE ASSEMDIY ... 1
329654X COVEN Kit . 1
RY Output Option
Rotatable DIN 5462 Pump Mount, DIN 5462 Shaft (B8x32x36)
Part Number Description Qty.
l«——— 727" 5| 35-P-101 Wet Spline Bearing Cap Gasket (Ships w/ Kit) ....... 1
AXM12xX1.75 - 61 (7 easl 21-P-933 BEAMNG CP ...t 1 or
> [f’;;] 21-P-934 Bearing Cap (Wet Spline Only) .......cccocovevevevvcennnnnn. 1
@ 28-P-267 Oil Seal (2.627" x 1.750" X .312").cuveiiiiiiiiiiie 1
/,/: A 3-P-1071 Output Shaft DIN 8T ....ooiiiiiiiiiieiiieeeee e 1
\i N i 21-P-771 Pump Flange (Ship Loose w/ Unit)........c.cccceveeee. 1
il | 328170-216X| Cap Screw Bag Kit (378447-8 Qty. 4) ................ 1
vy 69-P-18 Tag (Wet Spline ONnly).....cooverveiiieiiieieeie i 1
< WET SPLINE LOOSE PARTS
d 225 329742X Wet Spline Loose Parts Kit.............ccccooeiininnn 1
5711 329699-1X | HOSE ASSEMDIY ..o 1
et 320659X COVEI KIl ..o 1
[80.09]
[80.04]
PILOT
RZ Output Option
re e Rotatable SAE B 2 & 4-Bolt Flange, SAE C Shaft (1-1/4" - 14T)
N ~ o 08 "I [ Part Number Description Qty.
mgﬂg » : 35-P-101 Wet Spline Bearing Cap Gasket (Ships w/ Kit) ....... 1
21-P-933 Bearing Cap .. ..ooooiiiiii e 1or
%;// 21-P-934 B(?aring Cap (Wet Spline Only) .....coovvvvvveeeeiiiiinnn. 1
—:i%/” 28-P-267 Oil Seal (2.627" x 1.750" X .312")..eeeiiiiiiiiiieiiiinn 1
o Hss 3-P-1070 Output Shaft (1-1/4" = 14T)veevveeereerecereee e 1
Hg}ég} | E 21-P-731 Pump Flange (Ship Loose w/ Unit)........ccccccevveee. 1
PILOT 328170-216X| Cap Screw Bag Kit (378447-8 Qty. 4) .....cccv... 1
E=:: 69-P-18 Tag (Wet SPINE ONIY) ..o 1
2_1 WET SPLINE LOOSE PARTS
[1'27_;] 77 329700X Wet Spline Loose Parts Kit.........cc.ccocoeeiiiiiinnn, 1
—»‘ 41" 329699-1X Hose Assembly .......cccooiiiiiiiiiiicic, 1
i1l ros 320658X COVEI Kil ..o 1
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Parts List
Installation Sketches 288 Series CATERP' LLAR

Pressure Port Locations & Hose Chart (SK-414 Rev A)

Left Side Port Rear Port Left Side Port Rear Port

CX31 CX28
(Filter Removed for Clarity)

Both High Pressure Connections are -4 O-ring Boss

HOSE CHART

High Oil
Trans. PTO PTO Location | Pressure | L1 Valve PTO Trans. Trans.-PTO
. Location Fitting Fitting Valve Hose #
Location
Driver (LHS) LHS 329075-1X
Driver (LHS) Rear 379812 329075-5X
Attached 379486
Pass. (RHS) LHS 329075-2X
CX31 588 Pass. (RHS) Rear 379486 329075-5X
CX28 Driver (LHS) LHS 329130-6X
Driver (LHS) Rear 329130-6X
Remote 379486 379812
Pass. (RHS) LHS 329130-6X
Pass. (RHS) Rear 329130-6X

LHS = Left Hand Side of Transmission, 8 O’clock position

RHS = Right Hand Side of Transmission, 1 O’clock position

NOTES:

1. One PTO Fitting 379486 and one transmission fitting 379812 are included with the PTO unit.
If using 379486 in transmission it must be purchased separately.

2. 379486 elbow will not install on left hand (driver) side oil port due to transmission interference.

3. If 379486 is listed as transmission fitting for rear location, route hose along right hand
(passenger) side of transmission and under transmission output yoke.
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Parts List

Kits Bill of Materials 281/288 Series
Part Number Description Qty. |Part Number  Description Qty.
| SERVICE KITS SERVICE KITS (Cont’d) |
329071-63X Bearing Kit (All Outputs Except BD & BV) 329071-80X Gasket & Seal Kit
(281 Series) (All Outputs Except BV & BD) (281/288 Series)
379746 LOCKIING toieeeiiiiiiee e 1 28-P-211 Qil Seal (3.001" x 2.000" X .375")...ccvvveeennne 1
378263 Internal LOCKI NG .. .ceeevvveeesiiieeciiiee e, 1 28-P-285 O-ring (1.597" X .103")..cvvveeeiiieee e 2
379555 LOCKIING ceeeeiiiiiiiiiee e 1 28-P-119 Oil Seal (1.379" x .875" x .250")....cccvvveeenne 1
560972 Needle Roller Bearing Assembly 28-P-178 O-ring (4.359" X .138")..cciiiiiiiiiiiiiiiien, 1
(1.500" x 1.875" X 1.000") ..eevvvivririennienns 2 | 35-P-101 Bearing Cap Gasket (Wet Spline)................ 1
550311 Ball Bearing (1.770" x 3.346" x .748")......... 1 28-P-191 O-ring (.549" X .108")..eeiivieee e 1
550439 Tapered Cone Bearing (.750" x .859").......... 2 28-P-267 Oil Seal (2.627" x 1.750" x .312")..ccccvvveeenns 1
31-P-102 Thrust Washer (.754" x .440" x .030").......... 1 22-P-151 Shim Gasket......ccoovviieeiiiiiiice 1
14-P-73-1 Spacer (.762" x 1.500" x .150") 1 22-P-112 Valve Cap Gasket .......ccocvvviiiiiiiiiiiicn, 1
14-pP-73-2 Spacer (.762" x 1.500" x .153") 1 35-P-74 Shim Gasket ......coooviiiiiiiiin 1
14-P-73-3 Spacer (.762" x 1.500" x .156") 1 | 28-P-329 O-ring (5.487" x .103").... 1
561088 Needle Roller Bearing Assembly
(1.500" x 1.875" X 1.250") ..o 1 [329071-82X  Gasket & Seal Kit (BV, BD)
(281 Series)
329071-64X  Bearing Kit (BD & BV Outputs) 28-P-225 Oil Seal (2.004" x 1.375" X .315").vvvvvernn, 1
(281 Series) 28-P-244 O-ring (1.174" x .103") 4
379746 Lockring 1| 22-P-151 Shim Gasket..........c.......... 2
378263 Lockring 1 [ 22-P-112 Valve Cap GasKet ..........coovveveeeereeerenenn, 1
379555 Lockring 1 [ 28-P-212 Oil Seal (2.506" x 1.750" X .315").....cevue.n. 1
378895 Lockring 1| 28-P-191 O-1iNgG (549" X 103" ...vovvoeeeeeeererereees 1
378576 Lockring 1 [ 28-P-252 Brake O-fing (2.674" X .103").....cvcvveieeeenan, 1
550010 Ball Bearing (1.378" x 2.834" x .669").......... 1] 28-P-178 O-ring (4.359" X .138").....evvevennnn. 1
560972 Needle Roller Bearing Assembly 28-P-119 Oil Seal (1.379" x .875" x .250") 1
(1.500" x 1.875" X 1.000") ..ovvvviviirinn 2 | 28-p-329 O-fing (5.487" X 103")...ecveveeeeeeeeeeee, 1
550439 Tapered Cone Bearing (.750" x .859").......... 2
31-P-102 Thrust Washer (.754" x .440" x .030")......... 1 [330154X Gasket & Clutch Plates Kit
14-P-73-1 Spacer (.762" x 1.500" x .150") ....ccvvvvrrinene 1 (281 Series)
14-P-73-2 Spacer (.762" x 1.500" X .153") .cvevveveeene, 1 | 2-P-1038 Inner Gear Clutch 36T ......cccoovvvviiiieie 1
14-P-73-3 Spacer (.762" x 1.500" X .156") ....ccvvvvrvinene 1 379485 FriCtion DISC....ccvvieveeieiecesieeeescee e 8
379595 Clutch Plate......cooovviiieiiiiee 7
329071-66X Bearing Kit
(288 Series) 329071-83X Solenoid Valve Seal Kit
378263 Lockring 1 (281 Series)
379555 Lockring 1 12016V-7 O-ring (.614" x .070") 1
560972 Needle Roller Bearing Assembly 2017V-7 O-ring (.676" x .070") 1
(1.500" X 1.875" X 1.000") ..evvvvvrrrrrerans 1 |2020V-7 O-ring (.864" x .070") 2
550311 Ball Bearing (1.770" x 3.346" x .748")......... 1
550439 Tapered Cone Bearing (.750" x .859")......... 2 Continued on Next Page
31-P-102 Thrust Washer (.754" x .440" x .030")......... 1
14-P-73-1 Spacer (.762" x 1.500" x .150") ......cccevinnnn 1
14-P-73-2 Spacer (.762" x 1.500" x .153") .....cccoeeinnn 1
14-P-73-3 Spacer (.762" x 1.500" x .156") .........cceenn. 1
379668 LOCKING +etvveeee e 2
BOMs in each kit group are listed in order based on part number.
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Parts List

Kits Bill of Materials 281/288 Series
Part Number Description Qty. |Part Number  Description Qty.
| STUD KITS INSTALLATION INSTRUCTION KITS
7170-86X Mounting Kit (FJ Input Option, 3 & 5 Arr.) 328948-9X Gasket & Installation Instructions Kit
(281, 288 Series) (281, 288 Series)
379451 Pilot Screw (M10-1.5 x.984") .....ccvvveinnnnnn. 2 | 328946X Caution Label Kit.......vveeiiiieiiiiiiciiiiieeens 2
379453-10 Cap Screw (FC) (M10-1.5 x 1.378") 8 | 35-P-74 Shim Gasket......ooovviiiieiiiii e 8
379486 90° Elbow (.438"-20) ....vvevvvieiiiieiiie 1 379085-2 Instructions Label ............. 1
SK-355 Installation Card Mounting Kit........... 1 379624 Product Warranty Card 1
Owner’s Manual HY25-1380-M1/US .......... 1
7170-107X Mounting Kit (FJ Input Option, 8 Arr.) Safety Guide HY25-1002-M1/US ... 1
(281, 288 Series)
379486 90° Eloow (.438"-20) ....vevevvieiiieiiieeiieee 1 Continued on Next Page
379453-10 Cap Screw (M10-1.5 x 1.378") 8
379453-8 Cap Screw (M10-1.5 x 1.181") o 2
379451 Pilot Screw (M10-1.5 x.984") .....cccovvevinnnnn. 2
SK-355 Installation Card Mounting Kit............cc....... 1
7170-117X Mounting Kit (KV Input Option, 3 & 5 Arr.)
(281, 288 Series)
379451 Pilot Screw (M10-1.5 x.984") .....ccovveeinnnnn. 2
379453-10 Cap Screw (M10-1.5x 1.984") ....ccooeenen. 8
379812 Male Connector (.438"-20) ......coovvviivieiinnenns 1
7170-118X Mounting Kit (KV Input Option, 8 Arr.)
(281, 288 Series)
379451 Pilot Screw (M10-1.5 x.984") .....cccovvvvnnnnnn. 2
379453-8 Ferry Head Cap Screw
(M10-1.5 X 1.181") cvrreeiieeeee e, 1
379453-10 Cap Screw (M10-1.5 x 1.378") 8
SK-355 INstallation .......cccvvveeiiiie e, 1
379812 Male CoNNECLON.......ccciviiieeeiiiiee e 1
BOMs in each kit group are listed in order based on part number.
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Parts List

Kits Bill of Materials 281/288 Series
Part Number Description Qty. |Part Number  Description Qty.
| HYDRAULIC INSTALLATION KITS || HYDRAULIC INSTALLATION KITS (Cont’d)
329024-12X 12VDC Installation Kit 329237-12X 12VDC Remote Valve Kit
(FJ Input Option, B Shift) (281 Series) (FJ Input Option, G Shift) (281 Series)
380672 Female Spade Connector (.250")................ 3 | 329231X Valve Connector & WIre ..........cccceveeveeenennns 1
380668X Bracket & Label Assembly ... 1 75-P-45-12 12VDC Electrical Rocker Switch................. 1
379061 Plastic Wire Tie............cc....... 6 | 379131-1 Pipe Reducer Bushing
379252 Electrical Butt Connector ... 1 (.125"-27 X .250"-18)..ceveeecieeeereeee 1
379257 Electrical Connector .......... 2 | 379257 Electrical Speed Limiter Connector ............. 2
379265 Grommet........oooiiiii 1 | 379252 Electrical Speed Limiter Butt Connector...... 1
75-P-45-12 12VDC Electrical Light Rocker Switch ........ 1 379258 Mounting Bracket ........cocvcoveveveveieereeeiennan, 1
SK-347 Installation Sketch 1 | 379265 Grommet w/ Speed Control............cccvevenan. 1
379502 Pressure Switch.................... 1 | 380672 Female Spade Connector (.250"................ 3
379504 Electrical Valve Connector ... 1 | 380668X Bracket & Label Assembly ..........c..cccvevene.e. 1
379900 Fuse Holder Assembly................cccooe. 1 | 379449 Male Connector (.438"-20 x .250"-18)......... 1
379254-17 14G Electrical Fork Wire ............covvvvvvvevnnnn. 1 379502 Pressure SWItCN .. .ee e 1
379686-1 12VDC Hydraulic Shift Solenoid Valve......... 1
329024-24X 24VDC Installation Kit 379700 Swivel Nut Tee (.438"-20) ....vvevvvrererernns 1
(FJ Input Option, D Shift) (281 Series) 379711 Tee (.375"-24 x .438"-20 x .438"-20)........... 1
75-P-45-24 24VDC Electrical Rocker Switch................. 1 379900 Fuse HOIAGT oo 1
379252 Electrical Butt Connector ..........ccoooovvnnnn. 1| 380010 Female SAE Swivel Nut Union (.438"-20).... 1
379257 Electrical Speed Limiter Connector ............. 2 500357-7 Lock Washer (.194" x .337" x .047") ........... )
379265 GrOMMEL...ooovvv 1| 500457-6 Round Head Slotted Screw
380672 Female Spade Connector (.250") 3 (190"-32 X 438") c.ovoeeeeeeereeeeresreeenes 2
380668X Bracket & Label Assembly 1] sK-432 Remote Valve Installation Sketch .... 1
379502 Pressure Switch............... 1| 379254-17 14G Electrical Fork Terminal ........... 1
379900 Fuse Holder Assembly.......... 1| 75-P-46% Wire & Connectors Kit ...........cccceveeirenennnn. 1
379504 Electrical Valve Connector 1
379254-17 14G Electrical FOrk Wire .........coooooovevvien. 1 |329237-24X  24VDC Remote Valve Installation Kit
379061 Plastic Wire Tie........cooooieiiins 6 (FJ Input Option, H Shift) (281 Series)
SK-347 Hydraulic Shift Installation Sketch ............... 1 3209231X Valve Connector & Wire .oeeoeo 1
75-P-45-24 24VDC Electrical Rocker Switch.................. 1
379131-1 Pipe Reducer Bushing
(.125"-27 X .250"-18) .eeireieieeireeen 1
379252 Electrical Speed Limiter Butt Connector...... 1
379257 Electrical Speed Limiter Connector ............. 2
379258 Mounting Bracket ...........ccccoviiiiinnn, 1
379265 Grommet w/ Speed Control 1
380672 Female Spade Connector (.250").... 3
380668X Bracket & Label Assembly............ccevvvveeen. 1
379449 Male Connector (.438"-20 x .250"-18)......... 1
379502 Pressure SWItCh.........ccovcveeiiiicie e, 1
379686-2 24VDC Hydraulic Shift Solenoid Valve......... 1
379700 Swivel Nut Tee (.438"-20) .....ccoeevvrieiiieine 1
379711 Tee (.375"-24 x .438"-20 x .438"-20)........... 1
379900 Fuse Holder.........ccccooiiiiiiiiii 1
380010 Female SAE Swivel Nut Union (.438"-20).... 1
500357-7 Lock Washer (.194" x .337" x .047")........... 2
500457-6 Round Head Slotted Screw
(.190"-32 X .438") ..eiiiiieeeeee 2
SK-432 Remote Valve Installation Sketch ................ 1
379254-17 14G Electrical Fork Wire 1
75-P-46X Wire & Connectors Kit .......cccccoovvvveeeiiinnnnn, 1
Continued on Next Page
BOMs in each kit group are listed in order based on part number.
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Parts List

Kits Bill of Materials 281/288 Series
Part Number Description Qty. |Part Number  Description Qty.
| HYDRAULIC INSTALLATION KITS (Cont’d) HYDRAULIC INSTALLATION KITS (Cont’d) |
329443-12X 12VDC Installation Kit 329445-24X 24VDC Remote Valve Installation Kit
(KV Input Option, B Shift) (281 Series) (KV Input Option, H Shift) (281 Series)
378881 Rocker SWitch ..o 1 329446-24X 24VDC Remote Mount Valve Assembly ...... 1
378978 12VDC Indicator Light ........cooveviiiiiiiiiine 1 378881 Rocker SWItCh ....ovveeiiiiiiicciie e, 1
379061X Plastic Wire Tie 1 379005 24VDC Indicator Light .....cceevvvveiiieiiieainen, 1
379252 Electrical Butt Connector...........cccccveeeneeee.. 1 379252 Electrical Butt CONNECtOr .oeveeeeeii 1
379257 Electrical Connector .........ccocvveviiiveeeinnnn. 1 379257 Electrical Connector 1
379265 Grommet..........ccoonnn, 1| 379265 GIOMMEL ... 1
379306 Electrical Fork Terminal 3 | 379306 Electrical Fork Terminal ..........cocoovvevenennn, 3
379336 Electrical/Air Shifter Switch Bracket ........... 1 379336 Electrical/Air Switch Bracket .....vooveieo . 1
379502 Pressure SWItCh........ccovvveeiiiieiiiiiiccce 1 379502 Pressure SWitch v 1
379928 Valve & Wire Connector .........ccovveeiveiieenns 1 379812 Male Connector (.438"-20) 3
379900 Fuse Holder AssembBly .......ccccccvviiiiinnnnn. 1 379900 Fuse Holder ASSEMDIY ......veeevveveerrerreeenn, 1
. . 379928 Valve & Wire Connector.........ccccevvveeeiinnnnn. 1
329443-24X  24VDC Installation Kit ) 380010 Female SAE Swivel Nut Union (.438"-20).... 1
(KV Input Option, D Shift) (281 Series) 379700 Swivel Nut Tee (:438"-20) wvvvvvvvrrrreeerer 1
378881 Rocker SWitch...........ccoevve. T | 379711 Tee (:375"-24 x .438"-20 X .438"-20)......... 1
379005 24VDC Indicator Light 1
379061X Plastlg WG Ti..oooo 1 329650X Electronic Overspeed Control
379252 Electrical Butt Connector............cccvceevne... 1 (K & L Shift) (281 Series)
379257 Electrical Connector .......ccovvvveiiieeiiieiinnn 1 308923-10X Speed Sensor Cable - 10 ftovvvvvvvvrrreeoe, 1
379265 Gromrnet...............: ................................... 1 (.250"-20) NC Hex Bolt x 1" Lg 2
379306 Electrical Fork Terminal ...........cccoovvviinieenn. 3 (.250") Flat WASNer .......vvvveer.. o
379336 Electrical/Air Shifter Switch Bracket........... 1 (.250") Lock Washer 5
379502 Pressure SWitCh.........ccvvviiiiiiiiiii, 1 (:250") HEX NULoevvvoeeeeeeeeeereeeeeeeeeee 2
379928 Valve & Wire Connector ..........ccovvveevinnne. 1 Owner's Manual  HY25-1650-MA/US oo 1
379900 Fuse Holder AssembBly .......cccccovviiiiiinnnn. 1 20071-3 EOC UNit (NSS) wvvvvvooeeeoeeoeeeeeeeeoeeeeeee 1
329444X 12VDC & 24VDC Installation Kit w/ EOC 329076X 12VDC Installation Kit w/ EOC
(KV Input Option, K & L Shift) (281 Series) (FJ Input Option, K & L Shift) (281 Series)
379061X Plastic Wire Tie........ccoovviiiiiiiii 1 379061X Plastic Wire Tie Assembly...........c..cc........ 1
379252 Electrical Butt Connector 1 | 379252 Electrical Butt Connector..............ccocveue.... 1
379257 Electrical Connector 1 | 379257 Electrical Speed Limiter Connector ............ 1
379265 GIrOMMET ..viiiiiiiiec e 1 379265 Grommet w/ Speed Control...........cc.cvcu..... 1
379502 Pressure SWItCh..........oooooiiiiiiiiiiiiieeen, 1 379502 Pressure SWItCh....ooee v 1
379928 Valve & Wire Connector..........ccovvveevinnnne. 1 379504 Valve Connector & WiIre ......vvveeeeeeieeeeecn. 1
75-P-46X Wire & Connectors Kit .......cccceeviivveeiiinnnnn, 1
329445-12X 12VDC Remote Valve Installation Kit
(KV Input Option, G Shift) (281 Series) 329076-24X 24VDC Installation Kit w/ EOC
329446-12X 12VDC Remote Mount Valve Assembly ...... 1 (FJ Input Option, K & L Shift) (281 Series)
378881 Rocker SWitch ......vvvvvviiiiiiiiiiiiiiiiee, 1 379252 Electrical Butt Connector............cccvveeennee. 1
378978 12VDC Indicator Light v 1 379265 Grommet w/ Speed Control............cccvenee. 1
379252 Electrical Butt Connector .........ccccvvveeeeennn. 1 379502 Pressure SWitCh..........ccovveeiiiiieciiiiec e, 1
379257 Electrical Connector ......cccvevvvveviveeiiicciiens 1 SK-472 Installation Sketch w/ EOC ..........ccoveinins 1
379265 Grommet........cooeeviiiiiinn. v 1 75-P-53 24VDC Wire Harness Assembly.................. 1
379306 Electrical Fork Terminal ............ . 3 -
379336 Electrical/Air Switch Bracket.... o 1 Continued on Next Page
379502 Pressure SWItCh ......ccovvvvveiiiiiie e, 1
379812 Male Connector (.438"-20) .....ccovveivieriinenns 3
379900 Fuse Holder Assembly............. v 1
379928 Valve & Wire Connector 1
380010 Female SAE Swivel Nut Union (.438"-20).... 1
379700 Swivel Nut Tee (.438"-20) ....ccoveviveiiiiennnne. 1
379711 Tee (.375"-24 x .438"-20 x .438"-20).......... 1
BOMs in each kit group are listed in order based on part number.
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Parts List

Kits Bill of Materials 281/288 Series
Part Number Description Qty. |Part Number  Description Qty.
| AIR INSTALLATION KITS SHIFTER CONVERSION KITS |
328388-85X Installation Kit Air Shift (S Shift) 329175-12X 12VDC EOC Conversion Kit (FJ Input Option)
(281 Series) (281 Series)
SK-427 Installation SKetch ........ccccoviiiiiiciiiccie, 1 28-P-171 O-ring (644" X .087")..veeiieeeiieeiieecire e, 1
329214X Air Shifter Valve S Shifter Assembly............ 1 329650X 12VDC Speed Limiter Assembly ................. 1
378414 Air Shifter Pressure Protection Valve .......... 1 329076X 12VDC & 24VDC Installation Kit w/ EOC..... 1
378416 Hex Nipple (.250"-18) ...vvvveeiiiiieeciiiieeece 1 379243 Speed SENSON ...ccoiiiiieeiiiiie e 1
Male Connector
379042 (250" TubeE t0 .125"-27 PIDG) ....oovvvvoo. 3 [329175-24x  24vDC EOC Conversion Kit
379044-6 Tubing (253" X 179" X 30 ft) wvvvvvoorree. 1 (FJ Input Option) (281 Series)
379061 Plastic WIre Ti€ e 6 28-P-171 O-ring (644" X .087")....cvviviiiiiiiis 1
379252 T ] — 1 | 329650X 24VDC Speed Limiter Assembly ................. 1
379957 Flectrical Speed Limiter Connector ............ 5 | 329076X 12VDC & 24VDC w/ EQC Installation Kit..... 1
379265 Grommet w/ Speed Control............ccceeeenn. 1 379243 SPEEd SENSOT oo 1
g;gggi E{:cstsnucr; \S/gsg%omector 1 320354-12X  12VDC Remote Valve Conversion Kit
379305 PrESSUIE SWILCH.ovvvv oo 1 (281 Series)
370954-17X Blue Wire 1 22-P-112 Valve Cap Gasket ..o, 1
379900 Fuse 1 IdAmbI """"""""""""""""" 1 329230X Electrical Wire & Butt Connector 1
50009 F“;e | Oc er:n sie Yo ;| 320231x Valve Connector Wire Assembly 1
06601 chjes &OT Oegﬁg;S | sreess Solenoid Valve Mounting Bracket................ 1
379306 Eloctrical Fork Conne.ét.(.)} """""""""""""" 3 379449 Male Connector (.438"-20 x .250"-18)......... 2
"""""""""""""" 379686-1 12VDC Hydraulic Shifter Solenoid Valve...... 1
. . . . 500357-7 Lock Washer (.337" x .190" x .047")........... 2
328388-86X :Eas;as'f:.f; Kit Air Shift (T Shift) 500457-6 Round Head Slotted Screw
SK-427 INStallation SKELCh .......vvvvvveeveeeeeeeeeeeeeeeeeeee 1| 5705640 Séfgﬁ] '356’( AT o g
329316X Valve T Shifter Air Shifter 1| sosorex Hoss ASsemFZ)Iw(éé'.") """"" 1
378414 Pressure Protection Valve ................c......... 1 . y AN
378416 Hex Nipple (250"-18) 1 379700 Swivel Nut Tee (.438"-20) 1
Male Connec.:tor """"""""""""""""" 380010 Female SAE Swivel Nut Union (.438"-20).... 1
379042 (.250" Tube to .125"-27 Pipe) 3 | 379486 90° Elbow (.438"-20) ...vevviveeiiieiiiieiiieaienn 1
379044-6 Tubing (253" X .179" X 30 1) .......... 1 | 329403X Seal Cap ASSEMDIY ..o, 1
379061 Plastic Wire Tie .o B 379711 Tee (.375"-24 x .438"-20 x .438"-20) .......... 1
379252 Electrical Butt ConNector ............cccvovevee... 1 | 3791311 Pipe Reducer BUShing.............cccoocininnne. 1
379257 Electrical Speed Limiter Connector ............ 2 SK-432 12VDC Remote Solenoid Installation Kit ..... 1
379265 Grommet w/ Speed Control 1 329057-4X Hose Assembly (16.75") ..., 2
379502 Pressure Switch...........cccoee.. 1
70504 Elootrion Valve, Gorr ; |329354-24x  24VDC Conversion Kit Remote Valve
379305 e 1 (281 Series)
379254-17X Blue Wire. oo ;| 22-P-112 Valve Cap Gasket...........cocoiiiiiiis 1
379900 Fuse Holder Assembly 1 329230X Electrical Wire & Butt Connector................. 1
380009 Female Connector ... 1 329231X Valve Connector Wire Assembly 1
379665-1 Decal S & T Option.é """""""""""""""""" 4 | 879258 Solenoid Valve Mounting Bracket................ 1
379306 Electrical Fork Connector................ 3 | 379449 Male Connector (438'-20 x .250™-18)........ !
379686-2 24VDC Hydraulic Shifter Solenoid Valve...... 1
500357-7 Lock Washer (.337" x .190" x .047")........... 2
500457-6 Round Head Slotted Screw
(.190"-32 X .438") ..ovieiiieiieeeeeere e 2
379564-2 ShippiNg Cap ...ccevevviieeiiiiiee e 2
328075X Hose Assembly (36") ..cocvvveiiieiiiiiiiiiiieee 1
379700 Swivel Nut Tee (.438"-20) ....ccvevvvieiiieiinen, 1
380010 Female SAE Swivel Nut Union (.438"-20).... 1
379486 90° Elbow (.438"-20) 1
329403X Seal Cap ASSEMDIY .....oeeviviiiiiiiiieiie, 1
379711 Tee (.375"-24 x .438"-20 x .438"-20)........... 1
379131-1 Pipe Reducer Bushing............coooiiiiiiinnnnn. 1
SK-432 24VDC Remote Solenoid Installation Kit ..... 1
329057-4X Hose Assembly (16.75") ...ccoveiiieiiiiiiieens 2
Continued on Next Page
BOMs in each kit group are listed in order based on part number.
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Parts List

Kits Bill of Materials 281/288 Series
Part Number Description Qty. |Part Number  Description Qty.
| SHIFTER CONVERSION KITS (Cont’d) OUTPUT CONVERSION KITS |
329448-12X 12VDC Conversion Kit w/ EOC 329160-119X  Conversion Kit (XD to SD)
(KV Input Option) (281 Series) (281/288 Series)
28-P-171 O-ring (644" X .087")..eeeiciiieeeiiiiee e 1 3-P-1156 Output Shaft DIN BT .....ccovvieeiiiieieiiiieeene 1
379243 Air Cylinder COVEr ......uvvveeiiiieieiiiieeeciiien 1 22-P-151 Gasket ShiM......ooviiiiiiec e 1
329650X 12VDC Speed Limiter Assembly ................. 1 28-P-267 Oil Seal (2.627" x 1.750" x .312").... 1
329444X 12VDC & 24VDC w/ EOC Installation Kit..... 1 28-P-285 O-ring (1.597" X .103")...ecviiieiine 2
380563-14 Hex Flange Head Cap Screw
329448-24X 24VDC Conversion Kit w/ EOC (:8375"-16 X 1.500") cuvvveeiiiireeeiiiiie e, 4
(KV Input Option) (281 Series) 379555 Lockring 2
28-P-171 O-ring (.644" x .087") 1 379746 Lockring 1
379243 Air Cylinder Cover........ccooviiieiiienns 1 380069 Lockring 1
329650X 24VDC Speed Limiter Assembly 1 500007-29 Woodruff Key 1
329444X 12VDC & 24VDC w/ EQOC Installation Kit..... 1 28-P-329 O-ring (5.487" x .103") 1
329160-120X  Conversion Kit (XD to SV)
(281/288 Series)
3-P-1161 Output Shaft 10T Straight............c.cceeveeenne 1
22-P-151 Gasket ShiM......ooooviiiiiii e 1
28-P-151 Oil Seal (3.001" x 2.000" X .375")...cccvrvnen. 1
28-P-285 O-ring (1.597" X .108")..ccvvvieeiiiieee e 2
380563-14 Hex Flange Head Cap Screw
(.375"-16 X 1.500") c.vvvveeiiiieeeeiiiieeeeeiienn 2
379555 LOCKING i 2
379746 LOCKING wveiiiiiieci e 1
380069 LOCKING i 1
380076-13 Hardened Flat Washer
(950" x 1.762" X .157") tovveeeiiiiieeecii, 1
28-P-329 O-ring (5.487" X .103").eeviiieiiiiiieiieee, 1
329160-123X  Conversion Kit (XD to BV)
(281/288 Series)
378576 LOCKING woviiiieiiiii 2
378895 LOCKING woviiiieiiiiii 1
379746 LOCKING woveiiieiiiiii 1
379977 Spring Pin (187" X .625") ...cciviiveeiiiiiieeis 1
380069 LOCKrNG .ooeveeiiiiiiii 1
380081 1410 Series Companion Flange 1
550010 Ball Bearing (1.378" x 2.834" x .669")......... 1
21-P-884 Bearing Cap ......ooocvveeiiiiieeee e 1
22-P-151 Bearing Cap Gasket ..........ccccvveeeviiveeecinnnn. 2
23-P-73 Drag Brake Bearing Cap Spacer.... 1
28-P-212 Oil Seal (2.506" x 1.750" x .315")... 1
28-P-244 O-ring (1.174" X .103")..cvvieeiiiiieeeeiieeeis 4
31-P-113 Thrust Washer (1.385" x 3.125" x .125")..... 1
329410X Brake AssembBly .......evviiiiiiiiiiiiiiiii 1
378435-7 Hex Head Cap Screw (.625"-11 x 1.250") .. 1
380563-28 Hex Flange Head Cap Screw
(.375"-16 X 3.500") c.vvvveeeiiiieeeeiieee e 4
328170-216X  Cap SCrew Kit ....ccovvveeeeiiiiee e 1
37-P-60 Spring (2.531" x 2.130" X .172") cveeviveienn 1
3-P-1072 Output Shaft 10T Straight.............. 1
4-P-130 Spacer (.640" x 1.620" x .188") ..... 1
4-P-186 Spacer (1.385" x 1.750" x .365") ... 1
28-P-329 O-ring (5.487" X .103")..cciieiiiiiiiieecie e 1
Continued on Next Page
BOMs in each kit group are listed in order based on part number.
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Kits Bill of Materials 281/288 Series
Part Number Description Qty. |Part Number  Description Qty.
| OUTPUT CONVERSION KITS (Cont’d) OUTPUT CONVERSION KITS (Cont’d) |

329160-130X

Conversion Kit (XD to AB)
(281 Series)

329160-135X

Conversion Kit (XD to SC)
(281 Series)

379555 Lockring 3-P-1161 Output Shaft 10T Straight........cccoeveiiieinnn. 1
379558 DIN 120 28-P-285 O-ring (1.597" X .103")..cvvieeeiiiiie e 2
379746 Lockring 379555 LOCKING vevviiiiieiiie 2
380069 Lockring 380069 LOCKING wovviiieieiiii 1
380486 Thin Nylon Lock Nut (.875"-14) 28-P-211 Qil Seal (3.001" x 2.000" X .375")...ccvvveeennne 1
22-P-151 Bearing Cap Gasket .........ccooceviiiiiiiciinene 379742 DIN 100 it 1
28-P-211 Oil Seal (3.001" x 2.000" x .375").....cccvrrunne 380076-13 Hardened Flat Washer
28-P-285 O-ring (1.597" X .103").eeeiiiiiiiiiiiecieee (950" x 1.762" X .A57") tovvveeiiiieeeciieennn 1
380563-14 Hex Flange Head Cap Screw 380486 Thin Nylon Lock Nut (.875"-14).... 1
(:375"-16 X 1.500") ..cvviiiiiiiiieiiiiec 22-P-151 Bearing Cap Gasket .........ccoovviiiiiiiiiiinns 1
380076-13 Hardened Flat Washer 380563-14 Hex Flange Head Cap Screw
(950" X 1.762" X .157") 1ovvveererrreeeris (.375"-16 X 1.500") ..o, 4
3-P-1065 Output Shaft 10T Straight.......cccceceiiieennn. 379746 LOCKING 1ot 1
550311 Ball Bearing (1.770" x 3.346" x .748")......... 550311 Ball Bearing (1.770" x 3.346" x .748")......... 1
378263 Internal LOCKI NG ....coeviviiiesiiiieiiicceciin, 378263 LOCKING oo 1
28-P-329 0O-ring (5.487" X 103").ccovveiies 28-P-329 O-1ing (5.487" X 103")...vevverveerreeereerern, 1
Eaatide ?23'1“’::;:; Kit (D to SE) 329160-136X Convers_ion Kit (XD to BD)
3-P-1161 Output Shaft 10T StAIGE ..vvvvvveeereroeee. (281 Series)
08-P-285 0-ing (1.597" X 103" v ceorrees v 878576 LOCKIING .- -vvvvess v s 2
379555 LOGKING wvvvvveeeeeoeeeeeeeeeeeeeeeeseeseeeseeeeeeeeeeeeeeees 378895 LOCKIING vvvvvvvvvvvvsvvssssssssssss !
380069 LOGKING wvrvveveeeoeeeoeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeenes 879748 Lockring .......... s e !
28-P-211 Ol Seal (3.001" X 2.000" X 375" vvvvvrro.... 379977 Spring Pin (187" x .625") 1
370558 DIN 120 380069 LOGKIING vt 1
380076-13 Hardened Flat Washer 550010 Ball Bearing (1.378" x 2.834" x .669")......... 1
(950" X 1.762" X A57") sorovoooeveeeeeeeoere 21-P-888 Drag_ Brake Bearing Cap........ccccovveiiiennnnen. 1
380486 Thin Nylon Lock Nut (875"-14)....oovvvvoo..... 22-P-151 Bearing Cap Gasket .............ooovvimmmmmmneees 2
22-P-151 Bearing Cap Gasket ........c..ccocvevvvvereenennan. 23-P-73 Drag Brake Be;clrlng Gae Spacelrl """ 1
380563-14 Hex Flange Head Cap Screw 28-P-225 Oil Seal (2.oolz|1 X 1'3?5 x.315").... 1
(.375"-16 X 1.500") oo 28-P-244 O-ring (1.174" X .103").ceviiiiiiiiiiieiie 4
379746 LOCKING rrrrreoeeeeeeeere 31-P-113 Thrust Washer (1.385" x 3.125" x .125")..... 1
28-P-329 O-ring (5.487" x .103") 329410X Brake Assembly .........ccccceiiiiiiiiiii 1
380563-28 Hex Flange Head Cap Screw
329160-134X  Conversion Kit (XD to AC) (:375"-16 x 3.500") 4
(281 Series) 328170-216X  Cap Screw Kit ....ccoovivveiiiiiiiicnn, 1
379555 Lockring 37-P-60 Spring (2.531" x 2.130" X .172") ceoveiiiee 1
379742 DIN 100 3-P-1141 Output Shaft (1.250") Keyed..........cccvvveeennee 1
379746 Lockring 4-P-186 Spacer (1.385" x 1.750" x .365") .... 1
380069 Lockring 28-P-329 O-ring (5.487" X .103") e, 1
380486 Thin Nylon Lock Nut (.875"-14).........cccue.... .
22-P-151 Bearing Cap Gasket .........ccocvevviiiiiiiiiins Continued on Next Page
28-P-211 QOil Seal (3.001" x 2.000" x .375")....
28-P-285 O-ring (1.597" X .108")..cvveiiiiiiiiiii
380563-14 Hex Flange Head Cap Screw
(:375"-16 X 1.500") ..eovveiiriiiciireiicieeie
380076-13 Hardened Flat Washer
(950" x 1.762" x .157")
3-P-1065 Output Shaft 10T Straight
550311 Ball Bearing (1.770" x 3.346" x .748").........
378263 Internal LOCKI NG ....covvivviieiiiiieciiicecin,
28-P-329 O-ring (5.487" X .108")..cvviiiiiiiiiicie
BOMs in each kit group are listed in order based on part number.
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Kits Bill of Materials 281/288 Series
Part Number Description Qty. |Part Number Description Qty.
| OUTPUT CONVERSION KITS (Cont’d) OUTPUT CONVERSION KITS (Cont’d) |
329160-139X  Conversion Kit (XD to XV) 329160-155X  Conversion Kit (XD to RK WET)
(281/288 Series) (281/288 Series)
3-P-1065 Output Shaft 10T Straght.......eeeevrereres 21-P-934 Bearing Cap ... 1
28-P-285 O-1iNg (1.597" X 103" eveeveereeeereerrereerenes 28-P-267 Oil Seal (2.627" x 1.750" x .312")... 1
379555 LOCKING +vvvvereereeeeee e eeeeeee e, 21-P-731 Pump Flange ..., 1
380069 LOCKING +vvvvereereeeee e eeeeeee e, 329699-1X Hose ASSEMDIY ...vvvveeiiiieeceece e 1
28-P-211 Oil Seal (3.001" x 2.000" X .375"......ovevees 329700X Wet Spline Parts Kit...........c.ccooooiis 1
380076-13 Hardened Flat Washer 329658X Cover Kit ..o 1
(950" X 1.762" X A57") coeeererieeeereereinnns 3-P-1126 Output Shaft (7/8" - 13T) 1
380486 Thin Nylon Lock Nut (.875"-14)................... 28-P-285 O-ring (1.597" x.103").......... 2
380503 1410 Series Companion Flange................. 379555 LOCKING . 2
22-P-151 Bearing Cap Gasket .........ccoveveveveereen, 380069 LOCKING . 1
380563-14 Hex Flange Head Cap Screw 28-P-329 1
(.875"16 X 1.500") ..oovoorreereeeererreniae, 328170-216X 1
379746 LOCKING .o, 380563-14 Hex Flange Head Cap Screw
550311 Ball Bearing (1.770" x 3.346" x .748").......... (87516 X 312" e 4
378263 LOCKIING .t 379746 LoCKrNG ..o, 1
28-P-329 O-1ing (5.487" X .103")....evveeeveeeeeeann 550311 Ball Bearing (1.770" x 3.346" x .748")........ 1
378263 Internal Lockring 1
329160-154X  Conversion Kit (XD to RK DRY) 69-P-18 Wt SPINE TAG ovvveeveeveveeeeeeeeeere e 1
(281/288 Series)
21-P-933 Bearing Gap ... 329160-156X  Conversion Kit (XD to RF DRY)
28-P-267 Oil Seal (2627” x 1.750" x .31 2") (281/288 Series)
21-P-731 PUMP FIANGE ..o 3-p-1127 Output Shaft (1" = 15T) woveeeeeeeeeeeeree. 1
3-P-1126 Output Shaft (7/8" - 13T) 28-P-329 O-1iNg (5.487" X 103" rvvveeereeeeeeesrerenns 1
28-P-285 O-ring (1.597" X .108").oooooi 28-P-267 Oil Seal (2.627" X 1.750" X .312"....ovvoov... 1
379585 LOCKING .oooovoos 28-P-285 O-ring (1.597" x .103") 2
380069 LOCKrNG ... 328170-216X  BAG Kit errvvvvvrrreeeoeeeeeceeeesseeeeeeeeeesseeeeeennns 1
28-P-329 O-ring (5.487" x.103") 380563-14 Hex Flange Head Cap Screw
328170-216X  Bag Kit ..o (B75"16 X 312" oo 4
380563-14 Hex Flange Head Cap Screw 379555 LOCKING v vevveevveeereeeeeseesssesseseseseeeees 2
(:375™-16 x .312") 379746 LOCKIING ..o eeveeereeeeseeeeeeeseeseeeeesee e 1
379746 LOCKANG ..vvvvvvviciinnninns 380069 LOCKIING ..o eeveeereeeeseeeeeeereeeseeeseseeseeen 1
379688 Spline Lubricant 21-P-933 Bearing Cap o
550311 Ball Bearing (1.770" x 3.346" x .748")........ 21-P-731 PUMP Flange .....covoveviiicciceeceeeee 1
378263 Internal LOCKING ..........oovvviiiiiiiiis 379688 SPINE LUBFICANt ... vv.oeeveeeeeeeeeeeesee 1
550311 Ball Bearing (1.770" x 3.346" x .748")....... 1
378263 Internal LOCKNNG ....ccovvvviiiiiiiciiiccicce 1
329160-157X  Conversion Kit (XD to RF WET)
(281/288 Series)
379555 LOCKING wovieiiiiiicec e 2
379746 Lockring ... e 1
380069 Lockring .............. e 1
21-P-934 Bearing Cap ......ccoovvveinnns e 1
28-P-329 O-ring (5.487" x .103") 1
28-P-267 Oil Seal (2.627" x 1.750" x .312")....ccvveeenn 1
28-P-285 O-ring (1.597" x .103") e 2
21-P-731 Pump Flange....... e 1
329658X Cover Kit ............. v 1
329699-1X Hose Assembly 1
329700X Wet Spline Parts Kit........cccooevvviieiiiiiinnnn 1
328170-216X Bag Kit ..vvveeiiiic 1
380563-14 Hex Flange Head Cap Screw
(B75"16 X .312") oo, 4
3-P-1127 Output Shaft (1" = 15T) ceeviieeiieeiiieeiees 1
550311 Ball Bearing (1.770" x 3.346" x .748")....... 1
378263 Internal Lockring 1
69-P-18 Wet Spline Tag 1
BOMs in each kit group are listed in order based on part number. Continued on Next Page
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Kits Bill of Materials 281/288 Series
Part Number Description Qty. |Part Number  Description Qty.
[ OUTPUT CONVERSION KITS (Cont’d) OUTPUT CONVERSION KITS (Cont’d)
329160-158X  Conversion Kit (XD to RS DRY) 329160-161X  Conversion Kit (XD to RY WET)
(281 Series) (281 Series)
3-P-1066 Output Shaft (1-1/4" - 14T) 1 379746 LOCKING 1ttt 1
28-P-285 O-ring (1.597" x .103")....... 2 | 550311 Ball Bearing (1.770" x 3.346" x .748")....... 1
379555 LOCKNNG v 1 378263 Internal LOCKING .....cvvvviiiiieiiiecciiicce 1
380069 Lockring ......ccccu... 1 3-P-1067 Output Shaft (DIN 8T) 1
21-P-933 Bearing Cap e 1 21-P-934 Bearing Cap .......coccvveenns e 1
28-P-267 Oil Seal (2.627" x 1.750" x .312").....ccuevnen 1 28-P-285 O-ring (1.597" X .103").c.veeiiiiiiiireee 2
328170-216X  Bag Kit ..vvveeeiiiie e 1 379555 LOCKING 1ot 2
21-P-769 Pump Flange .......ccccevveee. 1 380069 LOCKNNG wovviiiiiiiiiiiiii 1
28-P-329 O-ring (5.487" x .103") 1 28-P-267 Oil Seal (2.627" x 1.750" x .312"). 1
380563-14 Cap Screw Kit .....ooovvveeenns w4 21-P-771 Pump Flange .......ccccoveviieiiein, v 1
379746 LOCKIING «eeeeeiiiiiiiiiiee e 1 329699-1X Hose Assembly Overall..........ccccoeeviiveeennns 1
379688 Spline Lubricant.........cccoovvveeiiiiieiiiiineen 1 329742X Wet Spline Parts Kit..........cccccvviiiiiinnnn, 1
550311 Ball Bearing (1.770" x 3.346" x .748")....... 1 329659X Conversion Kit XD to RY Wet Spline ......... 1
378263 Internal LOCKI NG ..vvveviiiviieiiiieecciiiee 1 28-P-329 O-ring (6.487" X .103")..cciviiiiiiiiiiiii 1
328170-216X  Bag Kit ..ceeoiiiiiiieiiiiie e 1
329160-159X  Conversion Kit (XD to RS WET) 380563-14 Hex Flange Head Cap Screw
(281 Series) (.375"-16 X .312") e, 4
3-P-1066 Output Shaft (1-1/4" - 14T) e 1 69-P-18 Wet Spline Tag ...vocovveeiiieieeciie e 1
28-P-285 O-ring (1.597" x .103") e 2
379555 LOCKIING ©.oveveeve e 1 [32916-162X Conversion Kit (XD to RZ DRY)
380069 LOCKIING +.vveveveveeeeveeie e 1 (281 Series)
21-P-934 Bearing Cap ......oceveeeeeeeeeeeeis 1 | 38-P-1066 Output Shaft (1-1/4" - 14T) 1
28-P-267 Oil Seal (2.627" x 1.750" x .312").... 1 28-P-285 O-ring (1.597" x .103")........... 2
328170-216X  Bag Kit ..ocooveeiiieiiecceccic e, 1 379555 Lockring ......ooeviiiiiiiis 2
21-P-769 Pump Flange 1 380069 Lockring ......cceee. 1
329699-1X Hose Assembly Overall 1 21-P-933 Bearing Cap 1
329744X Wet Spline Parts Kit........... 1 | 28-P-267 Oil Seal (2.627" x 1.750" x .312").... 1
329654X Cover Kit- XS.....ooovienne. o1 21-P-731 Pump Flange ........ccooveveiiiiicin 1
28-P-329 O-ring (5.487" X .103")..cvveiiiiiiiiieee 1 28-P-329 O-ring (6.487" x .103") w1
380563-14 Hex Flange Head Cap Screw 328170-216X  Bag Kit ..o, 1
(:375"-16 X .312") i 4 | 380563-14 Hex Flange Head Cap Screw 1
379746 LOCKIING +.vveveveveeeeeeveeeee e 1 (.375"-16 x .312") 4
550311 Ball Bearing (1.770" x 3.346" x .748")....... 1 379746 Lockring ...cvvvviiiiiiie 1
378263 Internal LOCKING .....ccvcvveiiiiieiieceeiieeies 1 379688 Spline Lubricant 1
69-P-18 Tag Wet SPINE «..ovovveeeeeeeeeeeeeevereereneon, 1 550311 Ball Bearing (1 770" x 3.346" x .748")....... 1
378263 Internal LOCKI NG .....ccoovvviiieiiiiiiii, 1
329160-160X  Conversion Kit (XD to RY DRY) 329160-163X  Conversion Kit (XD to RZ WET)
(281 Series) (281 Series)
3-P-1067 Output Shaft (DIN 8T) ..vvvviiieiiiieiiieiiee 1 3-P-1066 Output Shaft (1-1/4" - 14T)..oeeeeeee, 1
28-P-285 O-ring (1.597" x .103") 2 | 28-P-285 O-ring (1.597" x .103") 2
3795565 LOCKING ..o . 2 | 379555 LOGKING v, 2
380069 LOCKIMNG ... 1 | 380069 LOCKIING v.vevteeeee et 1
21-P-933 Bearing Cap ... 1| 21-P-934 Bearing Cap ........cocvveevieeeeeennnn 1
28-P-267 Oil Seal (2.627" x 1.760" x .312")..... 1 | 28-p-267 Oil Seal (2.627" x 1.750" x .312").... 1
21-P-771 Pump Flange ..., 1| 21-P-731 PUMp Flange ........ccooveeeeeeeeeen o1
28-P-329 O-ring (6.487" x .103") ~ 1] 329699-1X HOSE ASSEMDIY ..o 1
328170-216X  Bag Kit ..o 1 | 329700X Wet Spline Parts Kit........cocooeeveveeeeenennn 1
380563-14 Hex Flange Head Cap Screw 329658X Cover Kit- XK, AF, AZ .ooooeoeeeeeeeeeeeeee, 1
(375"-16 x.312") 4 | 28-P-329 O-ring (5.487" x .103") 1
379746 LOCKIING .. v 1] 328170-216X  Bag Kit oo 1
379688 Spline Lubricant............ooviiiii 1 | 380563-14 Hex Flange Head Cap Screw
550311 Ball Bearing (1.770" x 3.346" x .748")....... 1 (:B75"-16 X .312") .oovoeeeeeeeeeeeeeeeeens 4
378263 Internal LOCKrNG ........cocoviiiiieiiiiiiie 1 379746 LOCKING +vveiie et 1
550311 Ball Bearing (1.770" x 3.346" x .748")....... 1
378263 Internal Lockring 1
69-P-18 Wet Spline Tag «.vvvvevvvveeeviiieeiiiee e 1
Continued on Next Page
BOMs in each kit group are listed in order based on part number.
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Kits Bill of Materials 281/288 Series
Part Number Description Qty.
| OUTPUT CONVERSION KITS (Cont’d) |
329160-164X  Conversion Kit (XD to RB DRY)
(281/288 Series)
21-P-933 Bearing Cap .. ..coovvviiiiiiiiiiieee e 1
28-P-267 Oil Seal (2.627" x 1.750" x .312")...... 1
21-P-894 Pump Flange ..., 1
3-P-1126 Output Shaft (7/8" - 13T) 1
28-P-285 O-ring (1.597" x .103")......... e 2
379555 LOCKIING ceeieeiiiiiiiii e 2
380069 LOCKING .. 1
28-P-329 O-ring (5.487" x .103") e 1
328170-216X  Bag Kit..ovoviiieiiiiiiieeieeeeecee e 1
380563-14 Hex Flange Head Cap Screw
(:375"-16 X .312") i 4
379746 LOCKIING coiieeeiiiiiiiiie e 1
379688 Spline Lubricant............ccocovvviiiiiiiieee, 1
550311 Ball Bearing (1.770" x 3.346" x .748")....... 1
378263 LOCKING +et ittt 1
329160-165X  Conversion Kit (XD to RB WET)
(281/288 Series)
21-P-894 Pump Flange ......cc.ooevviiiiiiics 1
21-P-934 Bearing Cap ......ccoovveeviinnnnn, v 1
28-P-329 O-ring (5.487" x .103") 1
28-P-267 Qil Seal (2.627" x 1.750" x .312") e 1
28-P-285 O-ring (1.597" X .103").ccieiiiiiiiicceec 2
328170-216X  Bag Kit cvvvoieiiiiieiiecieece 1
329658X Cover Kit ... 1
378263 Lockring .... 1
379555 Lockring .... 2
379746 Lockring .... v 1
380069 LOCKIING «oeeeeeiiiiiiiiiiee e 1
380563-14 Hex Flange Head Cap Screw
(:.375"-16 X .312") i 4
3-P-1126 Output Shaft (7/8" - 13T) eeveeieieeieee 1
550311 Ball Bearing (1.770" x 3.346" x .748")....... 1
329959X Wet Spline Loose Parts Kit 1
329699-1X Hose Assembly ......ccceevvveeeeenn. 1
69-P-18 Wet Spline Tag ...vveeevvveeeeiiiiieeeciec e 1

BOMs in each kit group are listed in order based on part number.
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Parker Hannifin Corporation — Chelsea Division

Offer of Sale

Compounds, and Di(2-ethylhexyl)phthalate (DEHP) which are known to the
State of California to cause cancer and birth defects or other reproductive harm.

i WARNING: This product can expose you to chemicals including Lead and Lead
For more information go to www.P65Warnings.ca.gov

1. Definitions. As used herein, the following terms have the
meanings indicated.
Buyer: means any customer receiving a Quote for
Products.
Buyer’s Property:
means any tools, patterns, plans, drawings,
designs, specifications materials,
equipment, or information furnished by
Buyer, or which are or become Buyer’s
property.
Confidential Information:
means any technical, commercial,
or other proprietary information of Seller,
including, without limitation, pricing,
technical drawings or prints and/or part lists,
which has been or will be disclosed,
delivered, or made available, whether
directly or indirectly, to Buyer.
means any tangible part, system or
component to be supplied by Seller.
Intellectual Property Rights:
means any patents, trademarks, copyrights,
trade dress, trade secrets or similar rights.
means the Goods, Services and/or
Software as described in a Quote.
means the offer or proposal made by Seller
to Buyer for the supply of Products.
means Parker-Hannifin Corporation,
all divisions, subsidiaries and businesses
selling products under these terms.
means patents, trademarks, copyrights, or
other intellectual property rights relating to
the Products, including without limitation,
names, designs, images, drawings, models,
software, templates, information, any
improvements or creations or other
intellectual property developed prior to or
during the relationship contemplated herein.
means any services to be provided by Seller.
means any software related to the Goods,
whether embedded or separately
downloaded.
Special Tooling:
means equipment acquired by Seller or
otherwise owned by Seller necessary to
manufacture Goods, including but not limited
to tools, jigs, and fixtures.
means the terms and conditions of this
Offer of Sale.
2. Terms. All sales of Products by Seller will be governed by, and
are expressly conditioned upon Buyer’s assent to, these Terms.
These Terms are incorporated into any Quote provided by Seller
to Buyer. Buyer’s order for any Products whether communicated
to Seller verbally, in writing, by electronic data interface or other
electronic commerce, shall constitute acceptance of these Terms.
Seller objects to any contrary or additional terms or conditions of
Buyer. Reference in Seller’s order acknowledgement to Buyer’s
purchase order or purchase order number shall in no way
constitute an acceptance of any of Buyer’s terms or conditions of
purchase. Any Quote made by Seller to Buyer shall be considered
a firm and definite offer and shall not be deemed to be otherwise
despite any language on the face of the Quote. Seller reserves
all rights to accept or reject any purported acceptance by
Buyer to Seller’s Quote if such purported acceptance attempts
to vary the terms of the Quote. If Seller ships Products after
Buyer issues an acceptance to the Quote, any additional or
different terms proposed by Buyer will not become part of the
parties’ business relationship unless agreed to in a writing that
is signed by an authorized representative of Seller, excluding
email correspondence. If the transaction proceeds without such
agreement on the part of Seller, the business relationship will be

Goods:

Products:
Quote:

Seller:

Seller’s IP:

Services:
Software:

Terms:

governed solely by these Terms and the specific terms in Seller’s
Quote.

3. Price; Payment. The Products set forth in the Quote are
offered for sale at the prices indicated in the Quote. Unless
otherwise specifically stated in the Quote, prices are valid for
thirty (30) days and do not include any sales, use, or other taxes
or duties. Seller reserves the right to modify prices for any reason
and at any time by giving ten (10) days prior written notice.
Unless otherwise specified by Seller, all prices are F.C.A. Seller’s
facility (NCOTERMS 2020). All sales are contingent upon credit
approval and full payment for all purchases is due thirty (30) days
from the date of invoice (or such date as may be specified in

the Quote). Under any circumstances, Buyer may not withhold

or suspend payment of any amounts due and payable as a
deduction, set-off or recoupment of any amount, claim or dispute
with Seller. Unpaid invoices beyond the specified payment date
incur interest at the rate of 1.5% per month or the maximum
allowable rate under applicable law. Seller reserves the right

to require advance payment or provision of securities for first

and subsequent deliveries if there is any doubt, in Seller’s sole
determination, regarding the Buyer’s creditworthiness or for other
business reasons. If the requested advance payment or securities
are not provided to Seller’s satisfaction, Seller reserves the right
to suspend performance or reject the purchase order, in whole
or in part, without prejudice to Seller’s other rights or remedies,
including the right to full compensation. Seller may revoke or
shorten any payment periods previously granted in Seller’s sole
determination. The rights and remedies herein reserved to Seller
are cumulative and in addition to any other or further rights and
remedies available at law or in equity. No waiver by Seller of any
breach by Buyer of any provision of these terms will constitute a
waiver by Seller of any other breach of such provision.

4. Shipment; Delivery; Title and Risk of Loss. All delivery
dates are approximate, and Seller is not responsible for damages
or additional costs resulting from any delay. All deliveries are
subject to our ability to procure materials from our suppliers.
Regardless of the manner of shipment, delivery occurs and title
and risk of loss or damage pass to Buyer, upon placement of
the Products with the carrier at Seller’s facility. Unless otherwise
agreed prior to shipment and for domestic delivery locations
only, Seller will select and arrange, at Buyer’s sole expense, the
carrier and means of delivery. When Seller selects and arranges
the carrier and means of delivery, freight and insurance costs for
shipment to the designated delivery location will be prepaid by
Seller and added as a separate line item to the invoice. Buyer
shall be responsible for any additional shipping charges incurred
by Seller due to Buyer’s acts or omissions. Buyer shall not return
or repackage any Products without the prior written authorization
from Seller, and any return shall be at the sole cost and expense of
Buyer.

5. Warranty. The warranty for the Products is as follows:

(i) Seller warrants that all products sold conform to the applicable
Parker Chelsea standard specification for the lesser period of 2
years (24 Months) from date of service or 2-1/2 years (30 Months)
from date of build (as marked on the product name plate; (i)
Services shall be performed in accordance with generally accepted
practices and using the degree of care and skill that is ordinarily
exercised and customary in the field to which the Services pertain
and are warranted for a period of six (6) months from the date of
completion of the Services; and (jii) Software is only warranted

to perform in accordance with applicable specifications provided
by Seller to Buyer for ninety (90) days from the date of delivery
or, when downloaded by a Buyer or end-user, from the date

of the initial download. All prices are based upon the exclusive
limited warranty stated above, and upon the following disclaimer:
EXEMPTION CLAUSE; DISCLAIMER OF WARRANTY,
CONDITIONS, REPRESENTATIONS: THIS WARRANTY IS
THE SOLE AND ENTIRE WARRANTY, CONDITION, AND
REPRESENTATION, PERTAINING TO PRODUCTS. SELLER

Continued on Next Page
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DISCLAIMS ALL OTHER WARRANTIES, CONDITIONS,

AND REPRESENTATIONS, WHETHER STATUTORY,

EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED

TO THOSE RELATING TO DESIGN, NONINFRINGEMENT,
MERCHANTABILITY, AND FITNESS FOR A PARTICULAR
PURPOSE. SELLER DOES NOT WARRANT THAT THE
SOFTWARE IS ERROR-FREE OR FAULT-TOLERANT, OR
THAT BUYER’S USE THEREOF WILL BE SECURE OR
UNINTERRUPTED, UNLESS OTHERWISE AUTHORIZED

IN WRITING BY SELLER, THE SOFTWARE SHALL NOT BE
USED IN CONNECTION WITH HAZARDOUS OR HIGH-RISK
ACTIVITIES OR ENVIRONMENTS. EXCEPT AS EXPRESSLY
STATED HEREIN, ALL PRODUCTS ARE PROVIDED “AS IS”.
6. Claims; Commencement of Actions. Buyer shall promptly
inspect all Products upon receipt. No claims for shortages will be
allowed unless reported to Seller within ten (10) days of delivery.
Buyer shall notify Seller of any alleged breach of warranty within thirty
(80) days after the date the non-conformance is or should have been
discovered by Buyer. Any claim or action against Seller based upon
breach of contract or any other theory, including tort, negligence, or
otherwise must be commenced within twelve (12) months from the
date of the alleged breach or other alleged event, without regard to
the date of discovery.

7. LIMITATION OF LIABILITY. IN THE EVENT OF A BREACH
OF WARRANTY, SELLER WILL, AT ITS OPTION, REPAIR

OR REPLACE THE NON-CONFORMING PRODUCTS, RE-
PERFORM THE SERVICES, OR REFUND THE PURCHASE
PRICE PAID WITHIN A REASONABLE PERIOD OF TIME. IN
NO EVENT IS SELLER LIABLE FOR ANY SPECIAL, INDIRECT,
INCIDENTAL OR CONSEQUENTIAL DAMAGES INCLUDING
ANY LOSS OF REVENUE OR PROFITS, WHETHER BASED IN
CONTRACT, TORT OR OTHER LEGAL THEORY. IN NO EVENT
SHALL SELLER’S LIABILITY UNDER ANY CLAIM MADE BY
BUYER EXCEED THE PURCHASE PRICE PAID FOR THE
PRODUCTS.

8. Confidential Information. Buyer acknowledges and agrees
that Confidential Information has been and will be received in
confidence and will remain the property of Seller. Buyer further
agrees that it will not use Seller’s Confidential Information for any
purpose other than for the benefit of Seller and shall return all such
Confidential Information to Seller within thirty (30) days upon request.
9. Loss to Buyer’s Property. Buyer’s Property will be considered
obsolete and may be destroyed by Seller after two (2) consecutive
years have elapsed without Buyer ordering the Products
manufactured using Buyer’s Property. Also, Seller shall not be
responsible for any loss or damage to Buyer’s Property while it is in
Seller’s possession or control.

10. Special Tooling. Seller may impose a tooling charge for any
Special Tooling. Special Tooling shall be and remain Seller’s property.
In no event will Buyer acquire any interest in the Special Tooling, even
if such Special Tooling has been specially converted or adapted for
manufacture of Goods for Buyer and notwithstanding any charges
paid by Buyer. Unless otherwise agreed, Seller has the right to alter,
discard or otherwise dispose of any Special Tooling or other property
owned by Seller in its sole determination at any time.

11. Security Interest. To secure payment of all sums due from
Buyer, Seller retains a security interest in all Products delivered to
Buyer and, Buyer’s acceptance of these Terms is deemed to be a
Security Agreement under the Uniform Commercial Code. Buyer
authorizes Seller as its attorney to execute and file on Buyer’s behalf
all documents Seller deems necessary to perfect Seller’s security
interest.

12. User Responsibility. Buyer, through its own analysis and
testing, is solely responsible for making the final selection of

the Products and assuring that all performance, endurance,
maintenance, safety and warning requirements of the application

of the Products are met. Buyer must analyze all aspects of the
application and follow applicable industry standards, specifications,
and any technical information provided with the Quote or the
Products, such as Seller’s instructions, guides and specifications.

If Seller provides options of or for Products based upon data

or specifications provided by Buyer, Buyer is responsible for
determining that such data and specifications are suitable and
sufficient for all applications and reasonably foreseeable uses of the
Products. In the event Buyer is not the end-user of the Products,
Buyer will ensure such end-user complies with this paragraph.

13. Use of Products, Indemnity by Buyer. Buyer shall comply
with all instructions, guides and specifications provided by Seller
with the Quote or the Products. If Buyer uses or resells the
Products in any way prohibited by Seller’s instructions, guides

or specifications, or Buyer otherwise fails to comply with Seller’s
instructions, guides and specifications, Buyer acknowledges that
any such use, resale, or non-compliance is at Buyer’s sole risk.
Further, Buyer shall indemnify, defend, and hold Seller harmless
from any losses, claims, liabilities, damages, lawsuits, judgments
and costs (including attorney fees and defense costs), whether for
personal injury, property damage, intellectual property infringement
or any other claim, arising out of or in connection with: (a) improper
selection, design, specification, application, or any misuse of
Products; (b) any act or omission, negligent or otherwise, of Buyer;
(c) Seller’s use of Buyer’s Property; (d) damage to the Products
from an external cause, repair or attempted repair by anyone other
than Seller, failure to follow instructions, guides and specifications
provided by Seller, use with goods not provided by Seller, or
opening, modifying, deconstructing, tampering with or repackaging
the Products; or (e) Buyer’s failure to comply with these Terms,
including any legal or administrative proceedings, collection efforts,
or other actions arising from or relating to such failure to comply.
Seller shall not indemnify Buyer under any circumstance except as
otherwise provided in these Terms.

14. Cancellations and Changes. Buyer may not cancel or
modify, including but not limited to movement of delivery dates

for the Products, any order for any reason except with Seller’s
written consent and upon terms that will indemnify, defend and
hold Seller harmless against all direct, incidental and consequential
loss or damage and any additional expense. Seller, at any time,
may change features, specifications, designs and availability of
Products.

15. Assignment. Buyer may not assign its rights or obligations
without the prior written consent of Seller.

16. Force Majeure. Seller is not liable for delay or failure

to perform any of its obligations by reason of any events or
circumstances beyond its reasonable control. Such circumstances
include without limitation: accidents, labor disputes or stoppages,
government acts or orders, acts of nature, pandemics, epidemics,
other widespread illness, or public health emergency, cyber related
disruptions, cyber-attacks, ransomware sabotage, delays or
failures in delivery from carriers or suppliers, shortages of materials,
sudden increases in the price of raw material or components,
shutdowns or slowdowns affecting the supply of raw materials or
components, or the transportation thereof, oil shortages or oil price
increases, energy crisis, energy or fuel interruption, war (whether
declared or not) or the serious threat of same, riots, rebellions,
acts of terrorism, embargoes, fire or any reason whether similar

to the foregoing or otherwise. Seller will resume performance as
soon as practicable after the event of force majeure has been
removed. All delivery dates affected by an event of force majeure
shall be tolled for the duration of such event of force majeure and
rescheduled for mutually agreed dates as soon as practicable after
the event of force majeure ceases to exist. The right to allocate
capacity is in the Seller’s sole discretion. An event of force majeure
shall not include financial distress, insolvency, bankruptcy, or

other similar conditions affecting one of the parties, affiliates and/
or subcontractors. An event of force majeure in the meaning of
these Terms means any circumstances beyond Seller’s control that
permanently or temporarily hinders performance, even where that
circumstance was already foreseen. Buyer shall not be entitled to
cancel any orders following its claim of an event of force majeure.
17. Waiver and Severability. Failure to enforce any provision

of these Terms will not invalidate that provision; nor will any such

Continued on Next Page
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A

WARNING: This product can expose you to chemicals including Lead and Lead
Compounds, and Di(2-ethylhexyl)phthalate (DEHP) which are known to the
State of California to cause cancer and birth defects or other reproductive harm.
For more information go to www.P65Warnings.ca.gov

failure prejudice either party’s right to enforce that provision in

the future. Invalidation of any provision of these Terms shall not
invalidate any other provision herein and, the remaining provisions
will remain in full force and effect.

18. Duration. Unless otherwise stated in the Quote, any agreement
governed by or arising from these Terms shall: (a) be for an initial
duration of one (1) year; and (b) shall automatically renew for
successive one-year terms unless terminated by Buyer with at

least 180-days written notice to Seller or if Seller terminates the
agreement pursuant to Section 19 of these Terms.

19. Termination. Seller may, without liability to Buyer, terminate any
agreement governed by or arising from these Terms for any reason
and at any time by giving Buyer thirty (30) days prior written notice.
Seller may immediately terminate, in writing, if Buyer: (a) breaches
any provision of these Terms, (b) becomes or is deemed insolvent,
(c) appoints or has appointed a trustee, receiver or custodian for

all or any part of Buyer’s property, (d) files a petition for relief in
bankruptcy on its own behalf, or one is filed against Buyer by a third
party, (€) makes an assignment for the benefit of creditors; or (f)
dissolves its business or liquidates all or a majority of its assets.

20. Ownership of Rights. Buyer agrees that (a) Seller (and/or

its affiliates) owns or is the valid licensee of Seller’s IP and (b) the
furnishing of information, related documents or other materials by
Seller to Buyer does not grant or transfer any ownership interest

or license in or to Seller’s IP to Buyer, unless expressly agreed in
writing. Without limiting the foregoing, Seller retains ownership of

all Software supplied to Buyer. In no event shall Buyer obtain any
greater right in and to the Software than a right in a license limited
to the use thereof and subject to compliance with any other terms
provided with the Software. Buyer further agrees that it will not,
directly or through intermediaries, reverse engineer, decompile,

or disassemble any Software (including firmware) comprising or
contained within a Product, except and only to the extent that such
activity may be expressly permitted, either by applicable law or,

in the case of open-source software, the applicable open-source
license.

21. Indemnity for Infringement of Intellectual Property Rights.
Seller is not liable for infringement of any Intellectual Property Rights
except as provided in this Section. Seller will defend at its expense
and will pay the cost of any settlement or damages awarded in

an action brought against Buyer based on a third-party claim that
one or more of the Products infringes the Intellectual Property
Rights of a third party in the country of delivery of the Products by
Seller to Buyer. Seller’s obligation to defend and indemnify Buyer

is contingent on Buyer notifying Seller within ten (10) days after
Buyer becomes aware of any such claim, and Seller having sole
control over the defense of the claim including all negotiations for
settlement or compromise. If one or more Products is subject to
such a claim, Seller may, at its sole expense and option, procure for
Buyer the right to continue using the Products, replace or modify
the Products to render them non-infringing, or offer to accept return
of the Products and refund the purchase price less a reasonable
allowance for depreciation. Seller has no obligation or liability for
any claim of infringement: (i) arising from information provided by
Buyer (including Seller’'s use of Buyer’s Property); or (i) directed to
any Products for which the designs are specified in whole or part by
Buyer; or (i) resulting from the modification, combination or use in
a system of any Products. The foregoing provisions of this Section
constitute Seller’s sole and exclusive liability and Buyer’s sole and
exclusive remedy for claims of infringement of Intellectual Property
Rights.

22. Governing Law. These Terms, the terms of any Quote, and the
sale and delivery of all Products are deemed to have taken place in,
and shall be governed and construed in accordance with, the laws
of the State of Ohio, as applicable to contracts executed and wholly
performed therein and without regard to conflicts of laws principles.
Buyer irrevocably agrees and consents to the exclusive jurisdiction
and venue of the courts of Cuyahoga County, Ohio with respect to

any dispute, controversy or claim arising out of or relating to the sale

and delivery of the Products.

23. Entire Agreement. These Terms, along with the terms set forth
in the Quote, forms the entire agreement between the Buyer and
Seller and constitutes the final, complete and exclusive expression
of the terms of sale and purchase. In the event of a conflict between
any term set forth in the Quote and these Terms, the terms set
forth in the Quote shall prevail. All prior or contemporaneous written
or oral agreements or negotiations with respect to the subject
matter shall have no effect. No modification to these Terms will be
binding on Seller unless agreed to in a writing that is signed by an
authorized representative of Seller, excluding email correspondence,
‘clickwrap’ or other purported electronic assent to different or
additional terms. Sections 2-25 of these Terms shall survive
termination or cancellation of any agreement governed by or arising
from these Terms.

24. No ‘Wrap’ Agreements/No Authority to Bind. Seller’s
clicking any buttons or any similar action, such as clicking “I

Agree” or “Confirm,” to utilize Buyer’s software or webpage for the
placement of orders, is NOT an agreement to Buyer’s Terms and
Conditions. NO EMPLOYEE, AGENT OR REPRESENTATIVE
OF SELLER HAS THE AUTHORITY TO BIND SELLER BY THE
ACT OF CLICKING ANY BUTTON OR SIMILAR ACTION ON
BUYER’S WEBSITE OR PORTAL.

25. Compliance with Laws. Buyer agrees to comply with

all applicable laws, regulations, and industry and professional
standards, including those of the United States of America, and

the country or countries in which Buyer may operate, including
without limitation the U.S. Foreign Corrupt Practices Act (“FCPA”),
the U.S. Anti-Kickback Act (“Anti-Kickback Act”), U.S. and E.U.
export control and sanctions laws (“Export Laws”), the U.S. Food
Drug and Cosmetic Act (“FDCA”), and the rules and regulations
promulgated by the U.S. Food and Drug Administration (“FDA”),
each as currently amended. Buyer agrees to indemnify, defend, and
hold harmless Seller from the consequences of any violation of such
laws, regulations and standards by Buyer, its employees or agents.
Buyer represents that it is familiar with all applicable provisions

of the FCPA, the Anti-Kickback Act, Export Laws, the FDCA and
the FDA and certifies that Buyer will adhere to the requirements
thereof and not take any action that would make Seller violate such
requirements. Buyer represents and agrees that Buyer will not
make any payment or give anything of value, directly or indirectly,

to any governmental official, foreign political party or official thereof,
candidate for foreign political office, or commercial entity or person,
for any improper purpose, including the purpose of influencing such
person to purchase Products or otherwise benefit the business of
Seller. Buyer further represents and agrees that it will not receive,
use, service, transfer or ship any Products from Seller in a manner
or for a purpose that violates Export Laws or would cause Seller to
be in violation of Export Laws. Buyer agrees to promptly and reliably
provide Seller all requested information or documents, including
end-user statements and other written assurances, concerning
Buyer’s ongoing compliance with Export Law.
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