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WARNING SUMMARY 

FIRE HAZARD 

• Drycleaning solvent is flammable and will not be used near open 
flame. A fire extinguisher will be kept nearby when drycleaning 
solvent is used. Use only in well-ventilated places. Failure to do this 
may result in injury to personnel. 

COMPRESSED AIR 

• Compressed air source will not exceed 30 psi (207 kPa). When 
cleaning with compressed air, eyeshields must be worn. Failure to 
wear eyes hie Ids may result in injury to personnel. 

ASBESTOS DUST 

• Do not use a dry brush or compressed air to clean brake housing 
and lining. There may be asbestos dust on brake lining and in brake 
housing which can be dangerous to your health if YQU breathe it. 
(Housing and lining must be wet, and a soft bristle brush must be 
used.) 

Warning a (Warning b blank) 
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M39, M809, M939, AND M939A 1 SERIES VEHICLES 
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1-1. SCOPE. 

CHAPTER 1 

INTRODUCTION 

Section I. GENERAL 

a. These instructions are for use by contractor I depot personnel. They apply to the front and rear winches 

used on the M39, M809, M939, and M939Al series, 5-ton vehicles and, in case of conflict, take precedence over 
all other documents pertinent to overhaul and inspection. There are no differences in procedures or parts for 
winches used with M939Al vehicles. 

b. Tolerances and wear limits established herein are the minimum acceptable. Parts, components, 
assemblies, or subassemblies not meeting these requirements shall be condemned and disposition made in 
accordance with the appropriate directive. 

1-2. MAINTENANCE FORMS AND RECORDS. 
Maintenance forms, records, and reports which are to be used by depot maintenance personnel are listed in 
and prescribed by DA Pam 738-750, The Army Maintenance Management System (TAMMS). 

1-3. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR's). 
You can help improve this equipment by recommending design improvements and/or better service and 
repair procedures. EIR's will be prepared using SF 368, Quality Deficiency Report. Instructions for preparing 
EIR's are provided in DA Pam 738-750. Mail directly to: Commander, U.S. Army Tank-Automotive Command, 
AT!'N: AMSTA-QRT, Warren, Michigan 48397-5000. A reply will be furnished to you. 

Section II. DESCRIPTION, DATA PLATES, AND TABULATED DATA 

1-4. DESCRIPTION. 
a. Front Wim:h �Without Level Wind), 

(I) The front winch (figs. l·l and 1·2) is a worm gear, jaw clutch, horizontal drum type with an internal 
automatic brake and drum drag brake. 

(2) The automatic brake, which is attached to the front end of the drive (worm gear) shaft, sustains 
winch load whenever delivery of power to winch is interrupted. 

IJ) The internally-mounted drag brake is in constant contact with the left end of winch drum. It 
prevents the drum from spinning when unwinding the cable. 

i4J Power for the M39 and M809 front winch (fig. 1·1) ls supplied by the vehicle engine through a 
transmission power takeoff turning a drive shaft connected directly to the winch. 

(5) Power for the M939 front winch (fig. 1·2) is supplied by the vehicle engine through a transmission 
power takeoff that drives a hydraulic pump. Hydraulic pressure drives a hydraulic motor mounted on the 
rear of the winch. 

( 6) The front winch is mounted on extensions bolted to the left and right frame side rails. 

1·1 
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1-4. DESCRIPTION (Contd). 
a. Front Winch (Without Le•tl Wind) Kontdl. 

1·2 

F'igure l·L Front WimkAssembly (Witkout Level Wind and Cabl<I Tens:icMr) 
(MS9 and M8Q9 Series Vekicles). 

ll'l'DRAUUC 
MOTOR 

ADAPl'ER 

SllAF!' 
COUPLING 

F'igure 1-2 . .Front Wi'l!Ck Assembly (Witkout Level Wind amt Cable Tens:icMr) 
(M9S9 Series Vehic/tis). 

TA $1141 
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1-4. DESCRIPTION {Contd). 
b. Fronl Winch (With Le .. 1 Wind and Cable Tensioner1. 

(I l The front winch (fig. 1-3) is equipped with a level wind device bolted to the top of the end frame (left 
end of winch) and the gearcase (right end of winch}. When winding the cable. cable tension on swivel sheave 
causes swivel st.eave frame to travel on its wheels from side to side on the trolley track and wind the cable in 
tight, even coils and layers on the drum. 

(2) The winch is also equipped with a manually·operated cable tensioner mounted on the front of the 
winch. The cable tensioner places a drag on the cable during winding o n  the drum without a load, 

(J) Power for the M39 and M809 front winch i s  supplied by the vehicle engine through transmission 
power takeoff turning a drive shaft connected directly to the winch, Power for the M939 front winch is 
supplied by the vehicle engine through a 
transmission power takeoff that drives a 

hydraulic pump. Hydraulic pressure drives 
a hydraulic motor mounted on the rear of 
thewtnch. 

TENSIONER �-"'"!' 
LOCK ' c 1 

LEVEL WIND 
TROLLEY LOCK 

WORM DRIVE 
M39ANDM809 

H'IDRAtJLIC 
MOToR 

ADAPTER 

WORM DRIVE 
M939 

Figure 1·3. Front Winek Assembly (Wilk Level Wind and Cable Tensioner) 
(M89, M809, and M939 Serie$ Vehicle$). 

TAS1142 

1·3 
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1-4 . . DESCRIPTION (Contd). 
c. Rear Winch. 

ill The rear winch (fig. 1·4) is a worm gear. horizontal drum type with an internal automatic brake. 

(2) The automatic brake, attached to the rear end of the drive (worm) shaft. sustains winch load 
whenever delivery of power to winch is interrupted. 

(3! The rear winch is equipped with, a level wind device that winds cable in tight, even coils and layers. 
(4) The rear winch is equipped with manually·controlled, pneumatically·operated cabl<> tensioner. The 

cable tensioner places tension·drag on the cable being wound on the drum without a load. 

{$) Power for the M939 rear winch is supplied from the crane hydraulic system. Hydraulic pressure 
drives a hydraulic motor attached through a coupling to the front of the wincl'.1. 

(I>) Power for the M39 and M809 rear winch is supplied by the vehicle engine through a transfer· 
mounted power takeoff. The drive shaft, chain drive, and power divider constitute drivetrain components for 
the rear winch. 

1·4 

(7) The rear winch assembly is mounted on the wrecker body at the rear of the crane. 

LEVEL 

WIND 

BED 

AL'TOMATIC 

BRAKE HOUSING 

LEVEL WIND 

SHEAVE 

PNE!JMAT!C OPERATED 

TENSIONER ASSEMBLY 

TENSIONER 

LEVER 

TAS1143 
F'ig1tre J-4. Rear Winch Assembly (M31i, M809, and M939 Series Vehicles). 
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1-5. DATA PLATES. 
a. Equipment Data Plates. Each winch shall display an equipment data plate listing the vendor's name, 

serial number, Ordnance part number, model number, and type of winch. This plate shall be placed on the 
top tension channel on Ordnance Numbers 7412382 and 7412382·1 (2, fig. 1·5); on the front of the cable level 
wind track assembly on Ordnance Numbers 7411122 and 7411122·1 (2, fig. 1-6); and on the front of the cable 
level wind track assembly on Ordnance Number 7409980 [l, fig. l· 7), For information on caution and warning 
plates, refer to TM 9-2320.211·20-l (M39). TM 9·2320-260..20. l (M809), and TM 9-2320-272-20·1 (M939). 

b. Overhaul Data Plate•. 
CAUTION 

Stamping of overhaul data plate shall be accomplished prior to 
placing on winch to reduce chance of error, ensure clarity, and 
prevent damage to winch. 

O) An overhaul data plate ( l. fig. l ·5; 4, fig. 1 ·6; and 3, fig. l • 7) shall be furnished to provide a 

convenient record of overhaul of the winch assembly. Refer to TB Ord I 030, Army VehideS: Installation and 
Use of Overhaul/MWO Data Plates. 

KEY Flgur• 1 ·5. 
I. PLATE, OVERHAUL 
2. PLATE, EQUIPMENT DATA 
3. PLATE, WARNING 
4. PLATES, CAUTION 

Figure 1·5. lJ<l;ta Platea, FT<mt Winch (Without Level winaJ TA s11.w 
(M39, M809, and .11191f9 !ierWs Vehicles), 

1-5 
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1-5. DATA PLATES {Contd). 
b. O•erhaul Data Plates IC<>ntd). 

KEY Flgur• 1-6. 
I. PLATES, CAUTION 
2. PLATE, EQUIPMENT DATA 
3. PLATE, WARNING 
4. PLATE, OVERHAUL 

• 

F'l.gure Hl Data. Plates, Front Wincli (With Leool. Wind and Ca.We TeMioner) 
(M39, M809, and Ml/39 Series Vehicles). 

1-6 

TA 511"'5 
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1-5. DATA PLATES (Contd). 
b. Overhaul Data Plates (Contd}. 

0 

SlllAl NO. J 110 
O'lllMAUl.!O AT 

KEY Figure 1 ·7. 
L Pt.ATE, EQUIPMENT DATA 
2. PLATE.CAUTION 
3. PLATE, OVERHAUL 
4. PLATE, WARNING 

Figure 1-7. Data Plates, Rear Winch (With Lewi Wind and Cable Tensioner) 
(M39. M809, and M939 Series Vehicles). 

TA51146 

(2) A 1-3/16 x 3-23/32 in, (27 x 94 mm) overhaul data plate will be attached to each winch upon 
completion of overhaul. 

(3) Information on the overhaul data plate will show the designation of the overhauling activity and the 
date (month and year) when the overhaul was accomplished. Lettering shall be 1/16 in. (1.6 mm) high. 

(4} The overhaul data plate shall be mounted on the top tension channel on Ordnance Numbers 
7412382 and 7412382·1 (l, !lg. 1-5); on the left front of the cable level wind track assembly on Ordnance 
Numbers 7411122 and 7411122-1 (4, fig. 1·6); and on the right front of the cable level wind track assembly on 
Ordnance Number 7409980 (3, fig. 1-7). 

(S) When sufficient space is not available on the existing overhaul data plate to add information, the 
plate shall be replaced and all pertinent data transferred to the new plate. Data shall not be stamped directly 
on any part, assembly, or item of equipment. 

c. Matttlal. 

CAmOll 

When drilling holes to mount data plates, do not drill through 
housing, lubricant leakage will result. 

The overhaul data plate shall be fabricated by the photo-sensitive anodized aluminum process conforming to 
composition -c• of MIL-P-614, Plate, Identification, Instruction, and Marking Blank. Refer to TB Ord 1024, 
Army Equipment: Manufacture of Data Plates, color as specified. Install as required by TB Ord I 030. 

1-7 
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1-6. TABULATED DAT A (M39, M809, AND M939 SERIES VEHICLES). 
Models: 

M39, M 809 series vehicles: 
Front winch (without level wind) . .. . . . . . .. . .. .. .. .. .. .. . . . .. .. ... . .. .. .. .. .. .. ORD NO. 7412382 
Front winch (with level wind and cable tensioner) .. . .. . .. .. .. .. . .. .. .. ............ ORD NO. 7411122 
Rear w inch (with level wind and cable tensioner} . . . . . .. . . .. . ... . . . . . . . . . . . . . . . . .......... . ORD NO. 7409980 

'.>1939 series vehicles: 
Front winch (without level wind) .. . .. .. .. .. . .. . .. . .. .. . .. .. .. . .. .. . .. . .. . ORD NO. 74 1 2382· l 
Front winch (with level wind and cable tensioner) . . .. .. .. .. .. .. ................... ORD NO. 741 !12 2· l 
Rear winch {with level wind and cable tensioner} .. . .. . .. .. .. . . .. .. .. . .. .. .. .. .. .. ORD NO. 74 09980 

Type .. .. .. .. .. .. . .. .. .. .. .. .. .. . .. .. .. .. .. ................................. Worm gear. horizontal drum 
Capacity: 

Front winch .............................. 9,500 lb ( 4,313 kg) at winding speed of 15 ft ( 4.51 m J per minute. 
first layer of cable on bare drum 

............................. 14,500 lb (6,583 kg) at winding speed of 15 ft (4.51 ml pe r minute. 
first layer of cable on bare drum 

Rear winch 

Cable diameter: 
Front winch ............................. ........................................................ 5 /8 in. (15.8 mm) 
Rear winch .. .. . .. .. .. .. .. .. .. .. . .. .. .. .. . .. .. .. . .. .. .. .. . .. ..................................... 3/ 4 in. ( 19.0 mm) 

Cable lengt h : 

Front winch (without level wind) .... ... . ... . . . .. .. .. . . .. . . . . ... .. ... . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 200 ft (61.0 M) 
Front winch (with level wind and cable tensioner) .... ...... ........ .......... .. . .. .. . .. . ... .. . . . 280 ft (85.4 M) 
Rear winch (with level wind and cable tensioner) . .. .. .. .. .. .. .. . .. .. .. .. .. .. . .. . .. .. .. . .. . .. ..  . 350 ft ( 106.8 M) 

Lubricant capacity: 
Front winch (without level wind) ....................................................... .. .. ..... 2.6 qt (2.5 L) 

. 2.6 qt ( 2.5 L) 

. 3.0 qt (2.8 L) 
Front winch (with level wind and cable tensioner) .. . ....... . . . ........ . .. . . . . . . 

Rear winch (with level wind and cable tensioner) .. .. . . . . .. . .  . .. . . . .. . . . . . . .. . .. . .. . . . . . . 
Overall dimensions: 

Front Winch (without level wind) 
Ordnance numbers 7412382 and 7412382·1 

Length .......... .......................... .......................... .......................... 33in.(83.8 cm) 
Height . .. .. .. .. ......... ....................................................... ............... 18 in. ( 45.7 cm) 
Width .. .... .. .. ...... . .. . . . .... . . . . ... . .. . .. .. ... . .. .. . .... . . . .... . . .. ... . .. ... .... .. .. . .... ... 24 in. (61.0 cm) 
Weight: 

Winch only . .. .. . . ... ... . . . . . .. . ... .. . .. . ... ...... . . . . .. . .... . . .. . ... .. .. . . . ... . ... .. ..... . 
Shipping crate and winch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . ...... .. . . 

397 lb ( 180 kg) 
480 lb (218 kg) 

Front winch (with level wind and cable tensioner) 
Ordnance numbers 7411122 and 7411122·1 

Length ........................................................................ ............... .. 33 in. (8 3.8 cm) 
Height . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 in. (76.2 cm) 
Width ............................................................................................ 24 in. (61.0 cm) 
Weight: 

Winch only . .. .. .. .. .. .. ... . .. .. .. ... .. .. .. .. .. .. .. . .. .. .. . .. .. .. . .. .... . .. .. .. .. .. .. .. .. . .. .. . 490 lb (222 kg) 
Shipping crate and winch . .. .. . . .. . . .. . . . . . .. . . . . . . . . . .. . .. . . .. .. .. . .... . . .. . . .. . . . . .... . .. . 617 lb (2 8 0  kg) 

Rear Winch (with level wind and cable tensioner) 
Ordnance number 7409980 

Length ... ...... ... ...... . . . . .. . .. . .. .... . .. . ....... .. . . . . .. ... . . . . . . ... . . . . . . . . . .. . . . . . . ... . .  40.5 in. (102.9 cm) 
Height .. .... .. . .. . . .... .. ... . . . . . . . . . . .. . . ...... . . . . .... ... . ... . ... .. .. .... ... . . .. . . ...... . . ... . 25.5 in. (64.8 cm) 
Width . .... . ... . ...... . . . . . . ...... . . . ... . ... . . .. . . . .... . .. .. . ........ . .. .. . ....... . . ......... .. . . . 34 in. (86.4 cm) 
Weight: 

Winch only . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 776 lb (3 5 2  kg) 
Shipping crate and winch . . .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. . .. .. . .. . .. .. .. .. . .. .. .. .. . .. .. 981 lb ( 44 5 kg) 
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1-6. TABULATED DATA (M39, M809, AND M939 SERIES VEHICLES) (Contd). 
Winch Drive 

( l) Front winch - M39. M809 
Drive . . . . . . . . .. . . . . . . . . . . . . . . . 

Location . . .  . . . . . . . . . . . . . . . . .  . 

(2) Rear winch - M39, M809 
Drive. 
Location .............. . . 

(:J) Front winch - M939 
Drive. .. . . . . . . . . . . . . 
Location ........... . 

( 4 l Rear winch - M939 
Drive .................. . . 

Location ....................... .. 

. ...... Shaft/power takeoff 
. .. , . ". . .. . .. . . . .. . . .. Transmission 

Shaft/power takeoff 
.. . . . . . . . . . . Transfer case 

Hydraulic motor 
. Rear of winch 

Hydraulic motor 
. Front of winch 

1-7. DIFFERENCES BETWEEN MODELS (M39, M809, AND M939). 

a. Basic differences between M39 and M809 shaft-driven front winch assemblies are that a manual cable 
tensioner and cable level wind Is added on P /N 7 412382 winch assembly to convert to P /N 74 ll 122 winch 
assembly. Shaft-driven winch assemblies P/N 7412382 and P /N 7411122 are converted to hydraulicaUy­
driven winch assemblies P/N 7412382·1 and 7411122-1 by adding an input shaft housing extension and a 
shaft adapter for M939 and M939Al series vehicle application. 

b. Basic differences between front winch assemblies and rear winch assembly PIN 7409980 are as follows: 

(I l Front winch controls for drum locking, drum engagement, and cable tensioner are located directly 
at the winch. 

12) Rear winch controls for cable tensioner and drum engagement are external to the winch. Rear 
winch is not equipped with drag brake or direct drum locking system, 

1-9 (1·10 blank) 
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2· 1. FACILITIES. 

CHAPTER2 

REQUIREMENTS 

Section 1. GENERAL 

The overhaul activity requires equipment to perform all operations contained in this DMWR. These operations 
include: handling, disassembly and assembly, quality and tolerance checking, identification and marking, 
cleaning, painting, processing, and the use of machine shop equipment. 

2-2. SUPPORT ITEMS. 

a. Tools. There are no additional tools required for this overhaul. 

b. Inspection and Test Equipment. Inspection and test equipment listed In table 2-1 are considered 
necessary to ensure a uniform level of quality control in accordance with overhaul procedures contained in 
thisDMWR. 

c. Mandatory Replacement Parts. Mandatory replacement parts will be replaced if the assembly or 
subassembly in which they are found is overhauled; refer to table 2-2, Mandatory Replacement Parts . Front 
Wrnch and table 2·3, Mandatory Replacement Parts - Rear Wrnch. 

d. Repair Parts. Refer to: 

(l) TM 9-2320-21 l-34P, Direct Support and General Support Maintenance Repair Parts and Special 
Tools List for Truck: 5-Ton, 6x6, M39 Series Vehicles. 

(2) TM 9-2320-260-34P/2, Direct Support and General Support Maintenance Repair Parts and Spedal 
Tools List for Truck: 5· Ton, 6x6, M809 Series Vehicles. 

{3) TM 9-2320-272-34P-2. Direct Support and General Support Maintenance Repair Parts and Special 
Tools Li.st for Truck: 5· Ton, 6x6, M939 Series Vehicles. 

e. Modifications. Refer to DA Pamphlet 3HH, Consolidated Index of Army Publications and Blank Forms. 

f. Deviations and Exceptions (ContractorJ. 

(I) All departures from drawings, specifications, and the quality assurance overhaul standards will be 
considered nonconforming material Nonconforming material involving major defects will not be accepted 
without TACOM approval. 

(2) When any work segment as set forth in this Depot Maintenance Work Requirement cannot be 
accomplished, or can only be accomplished in a manner other than specified, prior approval of the procuring 
activity shall be obtained by immediately submitting to the contracting ol'fleer a written notice containing the 
following information: 

i a) Serial number (if applicable), part number, a!\d NSN of affected equipment .. 

ibl Work elements which will not be completed or which will not be accomplished exactly as 
specified herein. 

(el Reason for nonaccomplishment or deviation. 

(d) Action taken to correct condition causing nonaccomplishment or need for deviation. 

(e) Data relative to availability of parts required, if applicable. 

(0 Estimated man-hours. 

(11) Instructions and inspection required to maintain the integrity of the end item because of such 
omission or deviation. 

g:. Deviations and Exceptions iD<!pot). Depots will foUow the procedures in DESCOM-R 702-1, Quality 
Control System. 

2· 1 
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Table 2-1 ln<P«timi and T""t E:quipmrnt 

NOMENCLATURE NSN OR PART NO. REFERENCE PARA. OF USE 

Specified Pins for M<>asurement NoNSN ORP/N 3-l 9b. Inspection requirements and J 
of Gear and Spline Tooth Wear procedures. 

O.i'iOOOO in. ( 12.7000 mm) diameter 
0.6250.0 in. (l 5.8750 mm l diameter 
0.687!50 in. ( 17.4625 mm) diameter 
0.75000 In. ( 19.0500 mm) diameter: 

Surface Plate NoNSNorP/N 3-19b. Inspection requirements and 
procedures. 

Test Stand NoNSNorP/N 4-4. Testing. 

Table 2-2. Mandatory Replacement Po.m - F'r<mt Wind!. 

PART NO. NSN NOMENCLATURE QTY. 

GROUP 2001 HOIST, CRANE, OR WINCH ASSEMBLY 
TENSIONER AND ROLLER ASSEMBLY 

MS l5003- I  4730-00-050.4208 FmING, LUBRICATION 2 
(96906) 

7417093 533().0(). 7 41-7093 PACKING ASSEMBLY 4 
(19207) 

MS15003-6 4730-00..172-0034 FITTING, LUBRICATION 2 
(96906) 

MS35756-l 5315-00-616-5519 KEY, WOODRUFF 1 
(96906) 

7538706 5360..00-753-8706 SPRING, HELICAL l 
(19207) 

MS35338-46 53 l 0-00-637-9541 WASHER, LOCK 4 
(96906) 

MSl6624-1100 5361).00..530-7968 RING, RETAINING 1 
(96906) 

MS3567l-42 5315-00-014-2972 PIN, GROOVED l 
(96906) 

WINCH ASSEMBLY 

MS24665-283 5315-00-842-3044 PIN, COTTER (WINCHP/N 7411122-1 AND I 

(96906) 7412382-1 ONLY) 

MS24665-283 5315-00..842-3044 PIN, CO'ITER (WINCH PIN 7411122 AND 2 

(96906) 7412382 ONLY) 
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Table 2·2. MandatoM' R""lacement Parts F'r<mt Winch IC(J11tdl. 

PART NO. NSN NOMENCLATURE QTY. 

12276678 5315·01· 109-6846 PIN, STRAIGHT HEADED (WINCH P/N 7411 !22-1 I 
119207) AND 741_2382·1 ONLY) 

7409!148 5:315.00.209. 7979 PIN, STRAIGHT (WINCH P/N 7411122 I 
'19207) AND 7 412382 ONLY) 

MS3"'33!i-:39 5310.00-194-921 :3 WASHER. LOCK (WINCH P/N 7412382 6 
(96906} AND 7412382·1 ONLY) 

MS35!J!J8·46 5310·00-637-9541 WASHER, LOCK (WINCH P/N 7411122 4 
(96906) AND 7411122-1 ONLY) 

23MS35338-50 5310-00·820·6653 WASHER, LOCK 12 
(80045) 

304677 5360-00-740-9727 SPRING, HELICAL COMPRESSION (WINCH l 
(61465) P/N 74lll22 AND 7411 !22-1 ONLY) 

MS35338-48 5310-00-584·5272 WASHER, LOCK (WINCH P /N 74 ! 1122 8 
(96906) AND 7411122·1 ONLY) 

MS35338-51 5310-00-584-7888 
(96906) 

WASHER, LOCK 4 

7538706 536Q.00-753-8706 SPRING, HELICAL (WINCH P/N 7411122 I 

(19207) AND 7411122-1 ONLY) 

7409822 5330-00-057-3823 GASKET I 

(19207) 

MS35336-39 5310-00-194-9213 WASHER, LOCK (WINCH P/N 7412382 6 
(96906) AND 7412382-1 ONLY) 

BASIC WINCH, DRUM, AND RELATED PARTS 

7.538726 2540-00-753-8726 BRAKESHOE, DRAG l 

(19207) 

MS35338-51 5310-00-584-7888 WASHER, LOCK 4 
(96906) 

MS35756·13 5315-00-61&-5521 KEY, WOODRUFF I 

(96906) 

7418774 5330-00-866-6236 SEAL, PLAIN, ENCASED I 

[19207) 

23MS35338-50 5310-00-820-6653 WASHER, LOCK 2 
(80045) 

7538706 5360-00-753-8706 SPRING, HELICAL I 

(19207) 

7409684 5340-00-7 4().9684 PLUG, EXPANSION I 
(19207) 

451081 5310-00-045-1081 NUT, SELF-LOCKING 1 
(21450) 
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Table 2-2. Mandato�• R-la�""'"" t Parts Front Winch rC<mtd). 

PART NO. NSN NOMENCLATURE QTY. 

BASIC WINCH, DRt:M. AND RELATED PARTS (Contd) 

74091197 5330-00-7 40-9697 SEAL, PLA!N, ENCASED I I (19207) 

I087i'>I07-7 5330-01-119-5801 SEAL, PLAIN. ENCASED l 

( l920i) 

7538712 5360-01-042-9532 SPRING, HELICAL l 

(19207) 

BASIC WINCH, GEARCASE 

MS35338·48 5310-00.584-5212 WASHER, LOCK 9 

(96906) 

7409822 5330-00-057-3823 GASKET 2 
(19207) 

5196397 482().(JO. 726-4719 VALVE, AIR PRESSURE I 

(19207) 

8327444 5315-00.281- 7652 KEY, MACHINE 2 

{ 19207) 

8327443 5315-00· 281 • 7650 KEY, MACHINE 2 

( 19207) 

5277992 536-0-00-664-4374 SPRING. HELICAL l 

(19207) 

187527 5306·00-0lS. 7527 BOLT, ASSEMBLED WASHER 6 

(21450) 

7973339 5330-00-895-3424 GASKET 1 

(19207) 

7409565 2590-00.740-9565 BRAKE AND LINING l 

{19207) 

17657/ 5330-01-150-9691 SEAL, PLAIN, ENCASED 2 

55-542465 
(80201) 

7409821 5330-00-7 40-9821 GASKET I 

(19207) 

23MS35338-50 5310-00-820-6653 WASHER, LOCK 8 

(80045) 

MS20067-270 5315-00-042-3293 KEY, MACHINE I 

(96906) 

MS35648-3 5340-00-050-1589 PLUG, EXPANSION I 

{96906) 
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Table 2·2. Mandato�· R-laooirumt /'arts Frt:ml Winch fContdl. 

PART NO. NSN NOMENCLATURE QTY. 

FRONT WTNCH SHEAVE AND TROLLEY ASSEMBLIES 

MS.'353:l8·46 5310-00-637-9541 WASHER, LOCK 4 
(96906) 

23MS35338-50 5310-00-820.6653 WASHER. LOCK 4 
(80045) 

MS2466.t;·362 5315-00-298-1498 PIN, CO'l'l'ER l 
(96906) 

7411156 3120-00-741· 1156 BEARING, SLEEVE 1 
(19207) 

7409929 5330-00-7 40-9929 PACKING wrrn RETAINER 8 
(19207) 

7411159 5330.00-741·1159 FELT 1 
(19207) 

MS15003-1 4730-00-172-0010 FlTI'ING, LUBRICATION 3 
(96906) 

MS15003-6 473().00-172-0034 FITIING, LUBRICATION 1 
(96906) 

7411154 5330-00-7 41-1154 FELT, SHEAVE 2 
(19207) 

7411160 5330-00· 7 41-1160 FELT I 
(19207) 

Table 2-3. Mamlatury Replm)ement Parts - Rear Winch. 

PART NO. NSN NOMENCLATURE QTY. 

GROUP 2001 HOIST, CRANE, OR WINCH ASSEMBLY 
REAR WINCH ASSEMBLY, BASIC 

MS35338-51 5310-00-584-7888 WA.SHER, LOCK 20 
(96906) 

7409940 5330-00-292-1600 SEAL, PLAIN, ENCASED 1 
(19207) 

7409931 5330-00-166-4333 GASKET, GEARCASE 2 
(19207) 
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TablE 2-:J. Marnia -· Rm>lacem<mt Part.s Rear Winek rcantdl. 

PART NO. NSN NOMENCLATURE QTY. 

REAR WINCH ASSEMBLY. BASIC (C-0ntd) 

MS20067 -305 531 i)-00-042-4950 KEY, MACHINE l 
(96906) 

500207 5330-00-585-3210 SEAL. PLAIN, ENCASED 2 
(21450) 

MS15003-l 4730-00-050-4208 Fl'ITING, LUBRICATION I 
(96906) 

187527 5306-00-018-7527 BOLT. ASSEMBLED WASHER 6 
(21450) 

7409932 5330-00-7 40-9932 GASKET, BRAKE COVER I 
(19207) 

7409663 2590-00-140-9663 BRAKE, BAND AND LINING l 
(19207) 

MS35338-48 5310-00-584-5272 WASHER, LOCK 1 
(96906) 

501514 5340-0I·136-8387 PLUG. EXPANSION I 
(21450) 

5416501 5300-00-541-6501 SPRING, BRAKE BAND l 
(19207) 

MS28775-l 13 5330-00-582-2855 PACKING, PREFORMED I 
(96906) 

MS35338-50 53 l 0-00-820-6653 WASHER, LOCK 6 
{96906) 

7409933 5330-00-7 40-9933 GASKET I 
(19207) 

MS20067-493 5315-01-119-5239 KEY, MACHINE 4 
(96906) 

MS24665-5 5315-00-236-8345 PIN. CO'ITER 1 
(96906) 

8330478 5315-00-282-2583 PIN, GROOVED, HEADED I 
( 19207) 

REAR WINCH CABLE TENSIONER AND MOUNTING 

MS35338-51 5310-00-584-7888 WASHER, LOCK 8 
(96906) 

7409929 5330-00-740-9929 PACKING WITH RETAINER 4 
(19207) 
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Table 2-3. ilfandaVJry R-lacement Parts Rear Winch fC<mtdl. 

PART NO. NSN NOMENCLATURE QTY. 

REAR WINCH CABLE TENSIONER AND MOUNTING 
(Contd) 

MS2466il·i'illZ ij;J j i'i-00-849-5!582 PIN.COTIER 2 
(96906) 

MS2466i;-:J:; l 531 :>-00-839-582 l PIN.COTTER 4 
(96906) 

MS15003-2 4730-00-172-0022 FITIING, LUBRICATION 2 
(96906) 

MS35338-48 S.310-00-584-!)272 WASHER LOCK 4 
(96906) 

REAR WINCH SHEAVE SWIVEL, TROLLEY, 
MOUNTING, AND TRACK 

MS35338-50 53 l 0-00-820-6653 WASHER, LOCK 4 
(96906) 

7538706 5360-00-753-8706 SPRING, HELICAL COMPRESSION 1 i 
(19207) ! 

MS35338-46 53 l 0-00-637-9541 WASHER, LOCK 4 
(96906) 

MSl5003·l 4 730-00-050-4208 F!Tl'ING, LUBRICATION 7 
(96906) 

7409889 5330-00-7 40-9889 FELT, MECHANICAL l 
(19207) 

MS16624·l275 5365-00-200-7234 RING, RETAINING 2 
(96906) 

7409959 5330-00-7 40-9969 FELT, MECHANICAL 8 
(19207) 

MSl 6624-1200 5365-00-252-4758 RING, RETAJNING 4 
(96906) 

MS15003-6 4 730-00-172-0034 FITI1NG, LUBRICATION 1 
(96906) 

MS21245-l8 5310-00-449-2378 NUT, SELF-LOCKING l 

(96906) 

22NA797-82 5310-00-596-7753 NUT, SELF-LOCKING I 
(72962) 

MS51943-l6 5310-00-045-1031 NUT, SELF-LOCKING l 

(96906) 
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Section II. STANDARDS 

2·3. QUALITY OF MATERIAL. 

Unless otherwise specified, parts and material used for replacement or modification will comply with 
applicable drawings and specifications. 

2-4. MAN·HOUR STANDARDS. 

See estimated man-hour standards in table 2-4. 

Table il-4. Estimated Man-Hour Slanda . .. rds . .  .. 
�----------------------...:.;;;;..;;;..:._;_;;;..;; ____________________________________ �--

OPERATION MAN-HOURS 

Front Winch: 

Initial Inspection and Test (Preshop) . . . . • . . . . . . . . . . . . . • . . . . . .  · • · · · · · · · · · · · · · - · · . .  · · • · · · · 

Disassemble .......................................................................... . 

Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · · · · · • · · · · . . . . · · · · · · · · · · . . · 

Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · · ·  · • ·  · · ·  · · · · ·  · ·  · · ·  · · ·  . . · · 

Assemble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Test, Paint, and Prepare for Shipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . · · . . . . . . · 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . •  · .  · •  · · · · · · · . . · · · · . .  · · · · · · . . · · · · · · - - · · · · · · · · · 

Rear Winch: 

Initial Inspection and Test (Preshop) . . . . . . . . . . . . . . · · . . · · · · · · · · · · · · · . . · · . .  · · · · · · . . · · · . . · · 

Disassemble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · · . · · · · · . .  · · · · · · · · . . . . . . · 

Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . .  · · · · · .  · · . .  · · . . . . . . · · · · · · · · · . . .  · · . . · · · · · • · · · · · · · · · · · 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . · · · · · · · · · · · · · · · . .  · . . · · · . .  · · · · · 

Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . · · · · · ·  

Assemble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · · · · · · · . .  · · · · · · · · · · · · · · · · · · · · · · · · 

Test, Paint, and Prepare for Shipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  • · • . .  · . . . . · · · · 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . .  · · .  · • · · • · • . .  • • · • • . .  · · · • · . . · · · . . · . .  · 
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3-1. SCOPE. 

CHAPTER3 

MAINTENANCE, OVERHAUL, AND REPAIR 

Section I. GENERAL 

a. This chapter contains specific instructions including disassembly, cleaning, inspection, repair, and 
assembly of winch components, 

b. Maximum repair and renovation of parts is mandatory. Parts, components, subassemblies, or assemblies 
found to be worn or defective beyond repairable limits established by this DMWR will be condemned and 
disposed of as directed by appropriate directives, or in case of commercial contracts, as specified in 
provisions of the contract. Tolerances and wear limits set forth herein are the minimum acceptable 
standards. 

3-2. REFERENCES (FRONT AND REAR WINCH ASSEMBLIES - M39, M809, AND 
M939 SERIES VEHICLES). 

a. MJ9 Series Vehicles. 

(I) Disassemble and assemble using the procedures provided in the following publications: 

(•I TM 9-2320-211-20-3-2, Organizational Maintenance Manual for Truck: 5-Ton, 6x6, M39 Series 
Vehicles, chapter 18. 

(bl TM 9-2320-211-34-2-3, Direct Support and General Support Maintenance Manual for Truck: 5-
Ton, 6x6, M39 Series Vehicles, chapter 17. 

(2) Refer to TM 9-2320-21 l-34P for parts identification. 

(3) Refer to LO 9-2320-211-12, Lubrication Order for Truck, Chassis: 5-Ton, 6x6, M39 Series Vehicles, for 

lubrication instructions. 

b. M809 Series Vehkles, 

(I) Disassemble and assemble using the procedures contained in the following publications: 

I a) TM 9-2320-260-20-3-4, Organ�tional Maintenance Manual for True k: 5-Ton, 6x6, M809 Series 
Vehicles, chapter 18, 

(b) TM 9-2320-260-34-2-4, Direct Support and General Support Maintenance Manual for Truck: 
5-Ton, 6x6, M809 Serles Vehicles, chapter 17. 

(2) Refer to TM 9-232Q..266-34P/2 for parts identification. 

(3) Refer to LO 9-2320-260-12, Lubrication Order for Truck, Chassis: 5· Ton, 6x6, M809 Series Vehicles, 
for lubrication instructions, 

c. M939 Sories V ehk:les. 

(l J Disassemble and assemble using the procedures contained in the following publications: 

ta) TM 9-2320-272-20-2, Organil;ational Maintenance Manual for Truck 5-Ton, 6x6, M939 Series 
Vehicles, chapter I 0. 

(bl TM 9-2320-272-34-2, Direct Support and General Support Maintenance Manual for Truck: 5-Ton, 
6x6, M939 Series Vehicles, chapter 19. 

(l) Refer to TM 9-2320-272-34P-2 for parts identification. 

(3) Refer to LO 9·2320-272-12, Lubrication Order for Truck 5-Ton, 6x6, M939 Series Vehicles. for 
lubrication instructions. 
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Section II. SAFETY 

3·3. PRECAUTIONS. 

•· At! material handling equipment shall be adequate to ensure safe shop working conditions for personnel 
and efficient proeessing of items. 

b. Winches will he properly mounted on a fixture o·r stabilized with wood blocking on bench or table for 
disassembly and a&"iembly to ensure safe working conditions. 

Section Ill. PRESHOP ANALYSIS 

3-4. PURPOSE. 

a. The purpose of preshop analysis is to determine, prior to beginning overhaul activities, the extent of 
overhaul required to return the winch assembly to a serviceable condition as specified herein. 

b. The receiving agency or shop will physically check all tags and forms attached to the equipment to 
determine the reason for its removal from service. Do not remove any tags or forms from the winch assembly. 

c. Where it has been previously determined that a 100 percent teardown will be accomplished. a preshop 
analysis is not mandatory. 

d. The preshop analysis testing (table 3· l ). and preshop analysis checklist (table 3-2) will be used to 

evaluate the items to determine the extent of deaning, repair, modification, or replacement needed to make 
the Item completely serviceable. 

e. Tags and forms (paragraph b above) may be removed after preshop analysis has been completed and 
the extent of required overhaul has been determined. All tags and forms will become part of record file with 
Final Inspection Record. 

3-5. UNPACKING INSTRUCTIONS. 

Unpack winch assemblies following standard depot procedures. 

3-6. CLEANING. 

WARNING 

Drydeaning solvent is flammable and will not be used near open 
flame. A fire extinguisher will be kept nearby when drycleaning 
solvent is used Use only in well-ventilated places. Failure to do this 
may result in injury to personnel. 

a. Cleaning will be accomplished following standard depot cleaning procedures. 

b. Record on preshop analysis checklist (table 3-2) any evidence of luhrlcant leakage points. 
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Table 3-I. Pre.shop Analysis Testing .. 

PRESHOP ANALYSIS TESTING 

NOM ---------------

SERIAL# ------- INSPECTOR---------- DATE _____ _ 

PARA. TEST/INSPECTION 
CONDITION 

PERFORMANCE REMARKS 
NO. POINT DATA 

I. Shipping and RECORDS CHECK 
maintenance 
records check Check accompanying maintenance 

and shipping documents to deter-
mine reason for withdrawal of 
winch from service. Attempt to 

.confirm reason for withdrawal. 
Determine if any additional damage 
occurred to winch during shipping. 

2. GENERAL EXTERNAL Refer to figs. 3-1, 3-2, 
INSPECTION or 3-3. 

a. Winch assembly Evidence of improper or Record. 
incomplete assembly: Contaminated oil or 

corroded parts. 
(l) Loose or missing screws. 

(2) Torn or missing gaskets. 

(3) Missing fill plugs o r  drain· 
plugs. 

b. Winch assembly Examine for cracked, bent, broken, Disassemble and 
or otherwise damaged parts: inspect. 

(1) Drum and drum lock Repair or replace 
assembly. defective parts. 

(2) Gearcase housing. 

(3) End case housing. 

( 4) Tie rod and channels. 

( 5) Input shaft adapter and 
housing (hydraulic motor operated 
winches). 

c. Roller assembly Examine for cracked, broken, or Repair or replace 
(if equipped) damaged: defective parts. 

(1) Brackets.• 

(2) Rollers and bearings. 

(3) Lubrication fittings. 

•Refer to paragraph 3-18b for automatic replacement of roller brackets. 
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Table 3-1- /!'reslwp Analysis Testing (Contd). 

PARA TEST/INSPECTION 
CONDITION 

PERFORMANCE 
REMARKS 

NO. POINT DATA 

2. GENERAL EXTERNAL 
INSPECTION (Contd) 

d. Tensioner assembly Examine for cracked, bent, broken Repair or replac-e 
(if equipped) or damaged: defective parts. 

(1) Sheaves (2), pins, and 
bearings. 

(2) Lock handle and poppet 
assembly (front winches only). 

(3) Frame (and adjustable frame 
on rear winch). 

( 4) Lubrication fittings. 

e. Level wind Examine for cracked, bent, broken, Repair or replace 
assembly (if or damaged: defective parts. 
equipped) 

(l) Track 

(2) Wheels (4) and bearings. 

(3) Sheave and bearings. 
I 

( 4) Swivel assembly. I 
(5) Lubrication fittings. I 

I r. Lubricant leakage Examine for evidence of lubricant Record locations. 
leakage. 

I 
3. Winch assembly MANUAL OPERATIONAL TEST 

a. Input shaft and Tum input shaft and examine for: 
bearings 

( l) Radial freeplay: 

None. Normal. 

Noticeable. Ball bearings 
damaged. Replace. 

(2) Axial freeplay. 0.006-0.010 in. Normal 
(0.15-0.25 mm) 

If less, out of 
adjustment. If greater. 
housing and/ or shaft 
worn. Adjust or 
replace. 
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Table 3-1. Pn!shapAnalysis Testing (Contd). 

PARA. TEST/INSPECTION 
CONDITION 

PERFORMANCE 
REMARKS 

NO. POINT DATA 

:). Winch assembly MA.'llUAL OPERATIONAL TEST 
[Contd) 

b. Drum clutch. drum Turn input shaft and examine for: Drum does not engage 
lock. and drum and disengage 

( 1) Proper drum engagement properly, repair or 
(front winches only}. replace defective 

parts. 
Operate manual clutch 

control lever and ensure drum 
engages and disengages crisply. 

Manual control lever 
(2) Manual control lever (front does not operate 

winches only): properly, repair or 
replace defective 

(a) Detent seats. parts. 

(b) Lock works. 

( c) Lever operates smoothly 
over range of movement. 

(3) Drum lock poppet (front Drum lock poppet 
winches only): does not operate 

properly, replace 
(a) Locks and unlocks drum defective parts. 

without binding. 

(b) Seats in poppet nut In 
both lock and unlock position. 

( 4) Noisy or binding drum Repair or replace 
I bushings. defective parts. 

( 5) Using a pry bar, examine 
drum radial and axial movement. 

(a) Radial freeplay: 

None. Normal. 

Noticeable. Bushings or sh aft 
worn. Replaee. 

(b) Axial freeplay. 0.05-0.015 in. If less, out of 
(0.13-0.31 mm) aqjustment. If greater, 

worn parts. Aqjust or 
l replace. 
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Table 3·1. Preslwp Analysis Testing (Cmitd}. 

PARA. TESTf.INSPECTION 
CONDITION 

PERFORMANCE 
REMARKS 

NO. POINT DATA 

;J, Winch assembly MANUAL OPERATIONAL TEST 
(Contd) 

c. Tensioner Tensioner assembly operation 
(front winch) (without cable). 

Examine for: 

( 1) Sheave (2) rotation binding Replace defective 
or noisy. roller bearings or 

inner race. 

(2) Sheave radial or axial Replace defective 
freeplay noticeable. roller bearing, race, or 

thrust washers. 

(3) Adjustment handle and Adjustment handle 
poppet lock (front winches only). and poppet lock does 
Operates smoothly over range. not operate properly, 

disassemble and 
inspect camshaft and 
bearings. 

(4) Tensioner adjustment handle Tensioner adjustment 
operates smoothly over adjustment handle does not 
range and seats crisply in detent operate properly, 
holes. replace defective 

parts. 

( 5) Tensioner lock poppet seats Binding indicates bent 
in both lock and unlock positions or damaged parts. 

without binding. Replace. 

d. Level wind and Level wind and track assembly 
track (if equipped) operation (without cable). 

Examine for: 
' 

(I) Trolleywheels (4) operation: 

(a) Rotate easily. Normal. 

(b) Bind or noisy. Replace defeetive 
roller bearings. 

( c) Radial or axial freeplay Replace worn parts. 
noticeable. 
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Table 3· I. f"reshop Analysis Testing (Contd). 

PARA. TEST/INSPECTION 
CONDITION 

PERFORMANCE REMARKS 
NO. POINT DATA 

3. Winch assembly MANliAL OPERATIONAL TEST 
(Contd) 

( 2 l Trolley frame moves over 
range from stop to stop: 

{a J Moves smoothly. Normal. 

I 
(b) Binds. Inspect track and 

axles/ alinement. 

( c) Drags on track or frame, Check retaining bolts 
positions. 

(3) Swivel frame operation: 

(a) Rotates easily. Normal. 

(b) Binds or noisy, Replace defective 
bearings and/ or race. 

( c) Radial or axial freeplay Replace worn parts, 
noticeable. 

( 4) Sheave operation: 

(a) Rotates easily. Normal. 

(b) Binds or noisy, Replace worn parts. 

( c) Radial or axial freeplay Replace worn parts. 
noticeable. 

e. Side and horizontal Brackets and rollers assembly. 
rollers (front Examine for: 
winch) 

( I) Rollers rotate easily. Normal. 

(2) Binds or noisy. Replace damaged or 
worn parts. 

1 
( 3) Radial and axial free play. 

(a) Side rollers, noticeable Replace worn 
radial freeplay. bushings, 

( b) Side rollers axial 0·0.078 in. Normal. 
freeplay. (0-2.38 mm) 

If greater. replace 
thrust washers, 

( e) Horizontal roller. Replace worn 
Noticeable axial or radial freeplay bushings or thrust 

(either end). washers. 
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Tab/£ S-1. Preskop Analysis Testing (C<mtd). 

PARA. TEST/INSPECTION 
CONDITION 

PERFORMANCE REMARKS 
NO. POINT DATA 

:3. Win<'h assembly MA.'lt:AL OPERA TJONAL TEST 
(Contd) 

f. [nput shaft and Automatic brake operation. Turn 
automatic brake input shaft in both directions. 

(I) Tums in one direction only. Normal. 

(2) Turns in both directions. Automatic brake 
problems. Replace 
defective parts. 

g. Tensioner (rear Tensioner assembly operation. 
, winch) Examine for: 

( l) Sheave ( 2) rotation binding Replace defective 
or noisy. roller bearings or 

inner race. 

(2) Sheave axial or radial Replace defective 
freeplay noticeable. roller bearing, race, or 

thrust washers. 

( 3) Movable sheave operates Sheave does not 
smoothly over range. operate properly, 

disassemble and 
inspect bearings. 

4. Lubricant (oil) Drain lubricant and examine for: 

a Evidence of overheating (odor and Disassemble and 

color). inspect. 

b. Evidence of metal !lakes, chips, or Disassemble and 
metal powder in oil or housing(s). inspect. 

5. Functional winch POWER TEST 
assembly 

CAUTION 

Do not power test winch 
if any malfunctions or 
deficiencies listed below 
exist. Additional damage 
to winch could result. 

a. Input shalt (worm) radial freeplay. 
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Table 3· 1. Presfwp Analysis Testing (Contd). 

PARA. TEST/INSPECTION 
COND1TION 

PERFORMANCE 
REMARKS 

NO. POINT DATA 

5. Functional wine h POWER TEST 
as sembly (Contd) 

b. Drum (and/or drum shaft) 
radial freeplay. 

c. Drum lock (front winches only) 
does not unlock, or poppet does not 

seat into unlock position on poppet 
nut. 

d. Manual clutch control (front 
winches only) does not engage and 
disengage drum properly. 

e. Mount winch on test stand. 

f. Replace dralnpiug(s). 

MOTi 

Front winches have oil 
reservoirs jn two housings. 
rear winches have only one 
reservoir. 

g. Fill with gear oil 

2.6 qt (2.5 L) front winches. 
3.0 qt (2.8 L) rear winches. 

h. Lube winch per LO 9·2320-211·12, 
LO 9-2320-260-12, or LO 9-2320-
272·12. 

i. Perform power test as described in 
para. 4·4c(3) for front and rear 
winches. 

MOTi 

If winch passes preshop 
analysis testing, go to 
acceptance (final) test. If the 
winch passes acceptance 
testing, ship as a serviceable 
unit. 

i 
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KEY Figure 3-1. 

l. RIGHT SIDE ROLLER 
2. RIGHT ROLLER BRACKET 
3. TENSIONER FRAME 
4. TENSIONER HANDLE 
5. TENSIONER SHEAVE (2) 
6. TROLLEY LOCK 
7. TROLLEY WHEEL (4) 
8. SWIVEL FRAME 
9. LEVEL WIND SHEAVE 

10. TROLLEY FRAME 
11. TROLLEY TRACK (2) 
12. TROLLEY STOPSCREW (2) 
13. MA..'IUAL CLUTCH H&'lDLE 
14. END FRA.\IE HOUSING 
15. END FRA.\IE OIL FILLER PLUG 

(REAR OF El<'D FRAME) 
16. DRUM LOCK 
17. DRAG BRAKE ADJUSTMENT 

(UNDER PIPE PLUG) 
18. DRAINPLUG (UNDERSIDE OF 

END FRA.'dE HOUSING) 
19. LEIT ROLLER BRACKET 
20. LEIT SIDE ROLLER 
21. TENSIONER LOCK 
22. HORIZONTAL ROLLER 
23. GEARCASE OIL FILLER PLUG 
24. AUTOMATIC BRAKE ADJUSTMENT 

{INNER SIDE OF HOUSING) 
25. AUTOMATIC BRAKE HOUSING 
26. GEARCASE HOUSING 
27. DRUM 
28. DRAINPLUG (UNDERSIDE OF 

GEARCASE HOUSING) 
29. WORMSHAFT (INPUT) 
30. TIE ROD 
31. REAR CHANNEL 
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PARTIAL REAR VJEW 

Figure 3-l. Frcmt Wi11Ch Assembly Wilk Level Wind and Cable Tensioner. 
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KEY Figure 3·2. 
L RIGHT SIDE ROLLER 
2. RIGHT ROLLER BRACKET 
3. TOP CHANNEL 
4. DRUM 
5. MA.'IUAL CLUTCH HANDLE 
6. DRUM LOCK 
7. END FRAME HOUSING 
!!. END FRAME OIL FILLER PLUG 

(REAR OF END FRAME) 
9. DRAG BRAKE ADJUSTMENT 

(UNDER PIPE PLUG) 
10. DRA!NPLUG (UNDERSIDE OF 

END FRAME) 

12 

REAR VIEW 

11 

IL LEFT ROLLER BRACKET 
12. LEFT SIDE ROLLER 
13. HORIZONTAL ROLLER 
14. AlJTOMATIC BRAKE ADJUSTMENT 

(INNER SIDE OF HOUSING) 
15. GEARCASE HOUSING 
16. GEARCASE OIL FILLER PLUG 
17. ORAINPLUG (UNDERSIDE OF 

GEARCASE HOUSING) 
18. WORMSHAFT (INPUT) 
19. TIE ROD 
20. REAR CHANNEL 

F'igure 3·2. Front Winch Assembly Without Level Wind or Cable T""8i<mer. 
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KEY Flgllff 3-3. 
!. GEARCASE HOUSING 
2. TROLLEY STOPSCREW (2) 
3. TROlll:Y TRACK 
4. TROLLEY WHEEL ( 4) 
5. TROLLEY FRAME 
6. LEVEL WIND SHEAVE 
7. SWIVEL FRAME 
8. TROLLEY LOCK 
9. TENSIONER FRAME 

10. TENSIONER LEVER 
ll. END FRAME 

15 

TACOM OMWR 9·3830-501 

12. TENSIONER SHEAVE (MOVABLE) 
13. DRUM 
14. TENSIONER SHEAVE (FIXED} 
15. AUTOMATIC BRAKE ADJUSTMENT 
Hl. AUTOMATIC BRAKE HOUSING 
17. DRAINPLUG (UNDERSIDE OF HOUSING) 
18. GEARCASE O!L FILLER PLUG 
19. REAR CHANNEL 
20. WORMSHAFT {INPUI'} 

TA 51149 

Fi.gure 3·3. Rear Winch Assembly With Level Wind and Cable Tensioner. 
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Table 3·2. Preshap Analysis Clre<:k!ist 

PRESHOP ANALYSIS CHECKLIST 

NOM--------------

SERIAL#------- INSPECTOR---------- DATE _____ _ 

PARA' TEST/INSPECTION ::ONDITIONIDIMENSIONS RECOMMENDED 
SIGNATURE AND DATE 

OF PERSON NO. POINT FOUND MAINTENANCE ACTION 
PERFORMING ANALYSIS 

l. Shipping and 
maintenance 
records check 

2. General external 
inspection 

a. Winch assembly 

b. Winch assembly 

c. Roller assembly 
(if equipped) 

I 
I 

d. Tensioner assembly 

I 
(if equipped) 

e. Level wind 
assembly 
(if equipped) 

f, Lubricant leakage 

I 

l 

•Refer to table 3-1 for descnptton of test. 

3·14 



TACOM OMWR 9-3830-501 

T(tbfe .-)..f!. Preshop A11al1.JSis Che<:klist (Contd). 

PARA.' TEST/INSPECTION i:ONDITION/l>IMENSIONS RECOMMENDED 
SIGNATURE AND DA TE 

OF PERSON NO. POINT FOUND MAINTENANCE ACTION 
PERFORMING ANALYSIS 

;), Winch assembly 
manual opera· 
tional test 

a Input sha� and 
bearings 

b. Drum clutch, drum 
lock, and drum 

c. Tensioner (front 
winch) 

d Level wind and 
track (if equipped) 

e. Side and 
horizontal rollers 
(front winch) 

f. Input shaft and 
automatic brake 

g, Tensioner (rear 
winch) 

4. Lubricant (oil) 

5. Power test 
functional winch 
assembly 

•Refer to table 3-1 for description of test. 
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3-7. TEMPORARY PRESERVATION AND STORAGE. 

Temporary preservation and storage will be accomplished following standard depot procedures. 

Section IV. IN-PROCESS INSPECTION 

NOTI 

• All components subjected to magnetic particle inspection shall 

be demagnetized prior to assembly. 

• All components subjected to dye penetrant inspection shall be 
cleaned after inspection. Coat part with preservative oil as 
required. 

3-8. GENERAL COMPONENT INSPECTION. 

Measurements are used to confirm the serviceability of items after a visual inspection. Measurements will be 
performed as required by depot quality assurance, in-process inspection, overhaul inspection procedures, and 
Final Inspection Record (F.l.R). For further details, refer to chapter 5. 

3-9. NEW COMPONENT INSPECTION. 

Measurements are used to confirm the serviceability of items after a visual inspection. Measurements will be 
performed as required by depot quality assurance, in-process inspection, overhaul inspection procedures, and 
Final Inspection Record (F.l.R.). For further details, refer to chapter 5. 

3-10. USED COMPONENT INSPECTION. 

a. Used components and refinished parts recovered as products of disassembly will be examined 
100 percent to determine serviceability. 

b. An Overhaul Inspection Procedure (OIP) has been prepared for each part or component with specified 
wear limits. performance requirements. or fatigue characteristics which may cause part failure. Every part 
for which an OIP has been written will be subjected to the serviceability inspection standard (item 1 on every 
OIP). 

e. Requirement to perform measurements listed in the OlPs will b e  based on results of visual inspection in 
instances where interference fits are involved, such as next higher assembly components where the fit of 
mating parts ls obviously satisfactory. 

d. Except as noted in some OIP's, visual inspection for cracks is authorized as an alternative to magnetic 
particle or dye penetrant Inspection. If, as a result of visual inspection, there ls doubt as to part serviceabiHty, 
the technical inspection will be perform•><!. 

t. Bearings mounted on shafts or gear hubs and bearing races mounted in gear or hub bores, with 
interference fits that can be visually in spected to determine serviceability. will not be removed to obtain 
particular measurements listed in the OIP's. 
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3-10. USED COMPONENT INSPECTION (Contd). 

f. Bushing-type hearings mounted in component parts that can be visually inspected and the inside 
diameter measurement made, will not be removed for outside diameter measurement of bushings or inside 
diameter measurement of bushing bores. 

g. Gear and spline teeth may have minor·nicks, burrs, and scoring removed using a fine mill file or fine 
emery clotn. Welding, grind ing, machining, plating, etc. of gear and spline teeth to correct defects is not 
autilorized. 

h. Parts showing evidence of overheating are unrepairable by any process. These parts will be discarded. 

i. Repaired components will be inspected to OIP's and/or drawings, as applicable. 

j. Surface corrosion may be removed using crocus cloth. Rust and corrosion resulting in pitting of sealing, 
bushing, bearing, or polished contact surfaces will be carefully inspected to serviceability standards of OIP's. 

3-11. REPAIRED COMPONENT INSPECTION. 
a. Methods of repair /rework shall be inspected to ensure that they are in accordance with specifications and 

this DM'NR 
b. Repaired/reworked components will be inspected to OIP's and/or drawings, as applicable. 

3-12. TOLERANCES, WEAR LIMITS, CORROSION LIMITS, TORQUE VALUES, AND 
ADJUSTMENTS. 

a. Torque Specifications. 

f 11 Special torque specifications are given in text, as applicable. 
(2) Standard capscrew markings and torque specifications are found in appendix D. 

llOTI 

Metric equivalents will be in parenthesis following the U.S. 
Customary System (example, "Tighten oil pump mounting bolts 33· 
40 lb-ft ( 45-54 N-m)"). 

b. Fils and Tolerances. Tolerances, torque values, and adjustments are provided in the text for each task to 
which they apply and appendix D. 

Section V. REMOVAL OF MAJOR ASSEMBLIES 

3-13. GENERAL 
For removal of major assemblies from front and rear winches, refer to paragraph 3-2. 

Section VI. DISASSEMBLY 

3-14. GENERAL. 
a. This section contains instructions for preli minary steps prior to disassembly of the "'inches. Proper 

equipment, as listed in chapter 2, table 2·1, must be available before starting disassembly. 
b, Take care in handling parts during disassembly. Nicks, scratches, or other damage caused by careless 

handling may cause subsequent failure of equipment. 
c. Matched, married, and mated items (examples: bearings and races, covers and housings, and some gear 

sets) should be fastened together or otherwise identified as being parts that must be processed together. If 
one part fails inspection, both parts must be reJ?laced as a set. 

3-17 



TACOM DMWR 9-3830-501 

3·15. SPECIAL TOOLS AND EQUIPMENT. 

a. There are no additional tools required for this overhaul. 

b. Inspection and t<"st equipment required to overhaul the winches are listed in table 2·1. 

3-16. SPECIAL PROCESSES. 

a. Special processes and equipment required for overhaul operations, as specified in this DMWR, are 
defined or referenced at the point of their application. When any of the special processes listed are required, 
the overhaul activity (when requested) shall provide evidence of compliance with controlling specifications. 

b. Phosphate Coaling. TI·C·490, Cleaning Methods for Ferrous Surfaces and Pretreatment for Organic 
Coatings, type 1, describes a process for applying a light phosphate coating on ferrous metal to provide 
corrosion protection when paint will not be applied. 

<. Chemical Convel'$ion films for Aluminum and Aluminum Alloys. The process described in MIL·C-5541. 
Chemical Conversion Coatings on Aluminum and Aluminum Alloys, type I, is used as a touch-up for damaged 
anodized coating. MIL-A-8625, Anodic Coating for Aluminum and Aluminum Alloys, is used for aluminum 
and aluminum alloys, or as a paint base. 
MIL-C-5541 is not suitable for interiors of oil-filled castings. 

d. Cadmium Plating. The process described in QQ-P-416. Plating, Cadmium (Electrodeposited), is used in 
plating nuts, bolts, etc. 

e. Anodized Coating for Aluminum and Aluminum Alloys. The process described in MIL-A-8625 is used as 

specified by part drawings. 

f. Liquid Penetrant Inspection. The process described in MIL-STD-6866, Inspection, Penetrant, Method of. is 
followed when using fluorescent or visible dye, to detect cracks, flaws, etc., open to the surface of any 
nonporous metal. 

g. Magnetic Particle lnsp•ction. The process described in MIL-SID-1949, Inspection Process, Magnetic 
Particle, is used to detect cracks, etc., at or below the surface of ferrous (ferromagnetic) metals. 

h. Other Special Processes. Pans beyond wear limit tolerances, broken, cracked, or otherwise damaged, may 
be considered for repair b y  special processes listed below and by requesting approval from Research and 
Engineering, TACOM. In requesting approval, the overhaul activity will furnish: 

(I) Written repair procedure. 

(2) Specifications covering the procedure. 

U) Referenced drawing. 

(4) Samples (when requested) of parts repaired by the applicable process listed. 

(a) Chrome plate, class 2, per QQ-C-320, Chrome Plating (Electrodeposited). A film 0.002 to 0.015 in. 
(0.05·0.38 mm) thick alter finish-machining to print dimensions and surface finish specified, may be used to 

repair damaged surfaces. 

lb> Electroless nickel plating, per MIL-C-26074, Coatings, Electroless Nickel. Requirements for, may 
be used to correct undersize or oversize condition. After plating, parts must meet print dimensions and 
surface finish specified. 

t c) It is permissible to impregnate structurally sound castings (that contain some porosity, including 
microporosity) that weep or sweat during hydrostatic or pneumatic pressure testing by utili2ing one of the 
impregnation methods specified in MIL-l-13857, type I, Impregnation of Metal Casting and MIL-STD-276. 
Impregnation of Porous Nonferrous Metal Castings. 

(di Cast aluminum parts mizy be welded in approved lll1!&s before machining to add sufficient finish 
stock to repair cracks, fill sand holes, etc. Weld in accordance with M!L-W-8604, Welding, Fusion: Aluminum 
Alloys; Process and Performance of. 

(•I Steel parts may be welded in approved areas before machining to add sufficient finish stock to 
repair cracks, flaws, etc. Weld in accordance with MIL·W·l3773, Welding, Repair of Steel Castings (Other than 
Armor) Metal Arc, Manual Use welding rod in accordance with MIL-ST0-1261, Arc Welding Procedures for 
Constructional Steels, Class 1. 
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3-16. SPECIAL PROCESSES (Contd). 
h. Other Spuial Processes tContd). 

<0 For static applications. spray metalizing, per MIL·W·6712. Wire Metali.ling, may be used to repair 
steel or aluminum parts. 

(�) Damaged internal threads may be repaired by installing threaded inserts, per MS33537, Insert. 
Screw Thread. Helical Coil, Coarse and Fine Thread, Standard Dimensions for, as stated in salvage rework 
drawings. Refer tn section \11 for restrictions. 

(ll) Peening, rolling, etc. may be used in accordance with salvage rework drawings. 

3-17. DIAGNOSTIC, INSPECTION, AND TEST EQUIPMENT. 
Diagnostic, inspection, and test equipment necessary for overhaul of the winch assemblies are listed in 
table 2-l. 

3-18. DISASSEMBLY OF FRONT AND REAR WINCHES. 
a. D isassemble front and rear winches. Refer to paragraph 3-2. 

b. On front winches P/N 7411122 and 7411122-1, aluminum roller brackets, P/N 7409804 and 7409805, 
will be removed from equipment, inspected and, if serviceable, returned to stock The ca..•t aluminum roller 
brackets will be replaced with steel roller brackets P /N 7409804-1 and 7 409805-1. 

c. On front winches P/N 7412382 and 7412382-1, the plate P/N 11608776 (used on both left and right 
sides of winch), if defective, must be replaced with new J-shaped plate (P/N 1230666- l and 12300666-2}. 
New plates are installed with J-shaped brackets P/N 12300665-l and 12300655-2 which replace brackets 
P /N 11608821-1 and 11608821-2. Old parts will be discarded 

3-19. CLEANING AND INSPECTION. 
a. {'leaning, 

WARNING 

Drycleaning solvent is flammable and will not be used near open 
flame. A lire extinguisher will be kept nearby when drycleaning 
solvent is used Use only in well-ventilated places. Failure to do this 
may result in injury to personnel 

(]) Refer to TM 9-247, Materials Used for Cleaning, Preserving, Abrading, and Cementing Ordnance 
Material and Related Materials Including Chemicals, for authorlzed cleaning materials. 

NOTI 

Do not separate or intermix matched, married, or mated, parts 
during cleaning operations. Refer to pa ragraph 3-l 4c. 

(21 Remove all rust and surface scale using a \\ire brush, sand blast, grit blast, or other effective 
methods. Block all ports and mask machined surfaces of aluminum castings before using these cleaning 
methods in accordance with depot procedures. 

{3} Clean ail bearings in accordance with TM 9-214, Inspection, Care, and Maintenance of Antifriction 
Bearings, 

3-19 



TACOM DMWR 9-3830-501 

3-19. CLEANING AND INSPECTION (Contd). 
b. Inspection. 

WARNING 

Compressed air source will not exceed 30 psi r 201 kPa). When 
cleaning with compressed air. eyeshields must be w orn. Failure to 
wear eyeshields may result in injury to personnel. 

! IJ Examine all oil and lubrication passages for obstruction. Remove all obstructions with compressed 
air or by working a wire back and forth through the passage and flushing it with drydeaning solvent. 

t2) Examine for damaged threads. Repair threads as required. Refer to paragraph 3-20d. 

t3J Examine machined surfaces for damage that could cause oil leakage or malfunction of the part. 
Remove small burrs and scratches with a f1ne mill file. fine grit emery cloth, or crocus cloth. Discard parts 
that are broken, burred , or da1naged beyond repair. · 

141 Examine all antifriction bearings in accordance with TM 9-214. Replace all bearings and matching 
cones or races that d o  not meet inspection requirements. 

!Sl Som e parts may not look exactly like illustrations. Manufacturing methods may change part 
appearance, but parts are functionally the same. 

(6) Visual type inspection may be utilized in place of magnetic particle or dye penetrant as an initial 
inspection (unless otherwise indicated). Technical inspection is performed as a followup to ,;sual inspection 
if sen.1eeability of the part is in doubt. 



OVERHAUL INSPECTION PROCl:DURE 

ITEM: frame, End 

REF INSP 
NO. LTR CHARACTERISTIC METHOD 

1 Serviceability Visual 

2 A Inside diameter Measure 

3 Cracks, entire part V15ual/ 

Dye 
penetrant 

TACOM DMWR 9-3830·501 

OIP - 7954482 

M39,M809,M939 

REQUISITI! 

Examine for nicks, burrs, 
scoring on machined 
surfaces, and damaged 
threads. None allowed after 
repair. 

Refer to section VIL 

3.253 in. (82.63 mm) 
diameter maximum. 

None allowed If cracks are 
suspect, perform dye 
penetrant inspection. Refe• 
to para. 3-16f. 

TASH SO 

SHEETIOFl 

3.21 



TACOM DMWR 9-3830-501 

OVERHAUL INSPECTION PROCEDURE 

ITEM: Lotch, Lock 

NO. 

I 

3-22 

REF 
LTR CHARACTERISTIC 

Serviceability 

LUGS 

INSP 
METHOD 

Visual 

OIP- 7409150 

M39, M809, M939 

REQUISITE 

Examine for cracks and 
damaged lugs. None allowed. 

TA 51151 

SHEETlOFl 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Nut, lock Poppet, Dl'llm 

NO. 

l 

REF 
LTR CHARACTERISTIC 

Serviceability 

INSP 
METHOD 

\1sual 

SUIT 

HEX 

TACOM DMWR 9·3830-501 

OIP - 753872518344240 

M39, M809, M939 

REQUISITE 

Examine for cracks and 
rounded hex and slors. None 
allowed. Examine for 
damaged threads. None 
allowed after repair. 

Refer to section VI I. 

TA51152 

SHEETlOFl 
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OVERHAUL INSPECTION PROCEDURE 

ITEM: Poppet, Drum lock 

NO. 

I 

3-24 

REf 
LTR 

Q) 

CHARACTERISTIC 

Serviceability 

INSP 
METHOD 

Visual 

OIP - 8723828 

JIA39,Nl809,Nl939 

REQUISITE 

Examine for bends and 
cracks. None allowed. 
Examine for burrs. nicks. 
and damaged threads. None 
allowed after repair. 

Refer to section VII. 

TA 511$3 

SHEET I OF l 



OVERHAUL INSP'ECTION PROCEDURE 

ITEM: Shaft, Shifter 

REF 
NO. LTR CHARACTERISTIC 

l Serviceability 

2 A Outside diameter 

3 Cracks, entire part 

A 

KEYWAYS 

INSP 
METHOD 

Visual 

Measure 

V1Sual/ 
Magnetic 
particle 

TACOM DMWR 9·38 30-SOI 

OIP-7017190 

M39, M809, M939 

REQUISITE 

Examine for damaged 
keyways and bent and 
twisted shaft. None allowed. 
Examine for nicks, burrs, 
and scoring. None allowed 
after repair. 

Refer to section VII. 

0.748 in. (19.00 mm) 
diameter minimum. 

None allowed If cracks are 
suspect, perform magnetic 
particle Inspection. Refer to 
para. 3· 16g. 

TA 51154 

SHEET lOF 1 

3-25 



TACOM DMWR 9-3830-501 

OVERHAUL INSPECTION PROCEDURE 

ITEM: Yoke, Clutch Shifter 

REF 
NO. LTR CHARACTERISTIC 

l Serviceability 

2 A Pin diameter 

3 B Distance between pins 

4 Cracks, entire part 

3-26 

INSP 
METHOD 

Visual 

Measure 

Measure 

V1Sual/ 
Magnetic 
particle 

OIP- 7017195 

'11\39,M809,M939 

REQUISITE 

Examine for damaged 
keyway. None allowed. 
Examine for nicks, burrs. 
scoring on machined 
surfaces, and damaged 
threads. None allowed after 
repair. 

Refer to section VII. 

0.468 in. (11.89 mm) 
diameter minimum. 

2.968-3.032 in. 
(75.39-77.01 mm). 

None allowed. If cracks are 
suspect, perform magnetic 
particle inspection. Refer to 
para 3·16g. 

KEYWAY 

TA 51155 

SHEETlOFl 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Clutch, Sliding 

REF 
NO. LTR CHARACTERISTIC 

l Serviceability 

Thrust bearing surface 

3 Cracks, entire part 

TACOM DMWR 9·3830·501 

INSP 
METHOD 

Visual 

Visual 

Visual/ 
Magnetic 
particle 

KEYWAY 
(2 Pl.ACES) 

OIP • 7409814 

M39, M809, M939 

REQUISITE 

Examine for damaged lugs. 
None allowed. Examine for 
nicks, burrs, and scoring on 
machined surfaces. None 
allowed after repair. 

Refer to section VIL 

No metal transfer or 
evidence of overheating. 

None allowed. If cracks are 
suspect, perform magnetic 
particle inspection. Refer to 

para. 3- l 6g. 

TIJRUSI' BEARING SURFACE 
(2 Pl.ACES) 

TA 51156 

SHEEl'lOFl 
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OVERHAUL INSPECTION PROCEDURE 

ITEM: Drum with Bushings 

REF 
NO. LTR CHARACTERISTIC 

Set\iceability 

2 Bushing bore and thrust 
washer surfaces (both ends) 

3 A Inside diameter (bushings 
installed) (both ends) 

4 B Inside diameter (inspect 
only if bushings are rejected) 
(both ends) 

5 c Outside diameter 
(seal area) 

6 D Inside diameter 
(seal area) 

7 E Thrust face dimension 

8 F Thrust face dimension 

9 Cracks, entire part 

3·28 

INSP 
METHOD 

Visual 

Visual 

Measure 

Measure 

Measure 

Measure 

Measure 

Measure 

Vtsual/ 
Magnetic 
partide 

OIP- 7954477/7409800 

M39, M809, M939 

REQUISITE 

Examine for nicks. burrs. 
scoring on machined 
surfaces and dutch 
engaging surfaces, broken 
welds, and damaged 
threads. None allowed after 
repair. 

Refer to section VIL 

No metal transfer or 
evidence or overheating. 

2.131 ln. (54.13 mm) 
diameter maximum. 

2.376 in. ( 60.35 mm) 
diameter maximum. 

5.872 in. (149.15 mm) 
diameter minimum. 

4.377 in. (111.18 mm) 
diameter maximum. 

0.879 in. (22.30 mm) 
maximum. 

2.754 in. {69.95 mm) 
maximum. 

None allowed. If cracks are 
suspect, perform magnetic 
particle inspection. Refer to 
para. 3· l 6g, 

SHEET 10F2 



OVl!RHAUl INSPl!CTION PROCEDURE 

ITEM: Drum with Bu•hings 

TIIRtST WASHER Sl'.RFACE A 
(BOTH ENDS) 

\ 

I 

TACOM DMWR 9-3830-501 

OIP-7954477/7409800 

""39,M809,M939 

.�l 

0 

TA51157 

SHEET20F2 
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TACOM DMWR 9·38 30·501 

OVERHAUL INSPECTION PROCEDURE 

ITEM: Sleeve, End Bearing with Bushing 

NO. 

2 

3 

4 

3.30 

REF 
LTR 

A 

B 

OIL 
PASSAGES 

CHARACTERISTIC 

Serviceability 

Bushing 

Inside diameter 
(bushing installed) 

Inside diameter (inspect only 
if bushing is rejected) 

' 

SLEEVE 

1NSP 
METHOD 

Visual 

Visual 

Measure 

Measure 

OIP- 7954454/7409800 

M39, M809, M939 

REQUISITE 

Examine for cracks and 
damaged slot. None allowed. 
Examine for nicks. burrs. 
scoring on machined 
surfaces, and debris in oil 
passages. None allowed after 
repair. 

Refer to section VI I. 

No metal transfer or 
evidence of overheating. 

2.131 in. (54.13 mm) 
diameter maximum. 

2.3'76 in. (60.35 mm) 
diameter maximum. 

S T 

TA5115' 

SHEET 1OF1 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Cover with 8ushing, Gearcase 

REF 
NO. LTR CHARACTERISTIC 

Serviceability 

2 Bushing 

3 A Inside diameter 
(bushing installed) 

4 B Inside diameter (inspect 
only if bushing is rejected) 

5 Cracks, entire part 

BUSHING 

8 

OIL PASSAGE 

INSP 
METHOD 

V1Sual 

Visual 

Measure 

Measure 

Vtsual/ 
Dye 
penetrant 

TACOM D MWR 9·3830-501 

OIP • 7954476/7409800 

M39, M809, M939 

REQUISITE 

Examine for nicks, burrs. 
scoring on machined 
surfaces, and debris in oil 
passage, None allowed after 
repair. 

Refer to section Vll. 

No metal transfer or 

evidence of overheating. 

2.131 in. (54.13 mm) 
diameter maximum. 

2.376 in. (60.35 mm) 
diameter maximum. 

None allowed. If cracks are 

suspect, perform dye 
penetrant inspection. Refer 
to para 3-16f. 

OIL PASSAGE 

TA 51159 

SHEETlOFl 
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OVERHAUL INSPECTION PROCEDURE 

ITEM: Gear, Worm 

REF 
NO. LTR CHARACTERISTIC 

1 Serviceability 

2 Cracks, entire part 

KEYWAYS 

3-32 

INSP 
METHOD 

Visual 

VLSual/ 
Dye 
penetrant 

OIP- 7409823 

M39,M809,M939 

REQUISITE 

Examine for embedded 
particles, broken and 
chipped gear teeth. and 
damaged keyways. None 
allowed. Examine for nicks, 
burrs, pitting, and scoring 
None allowed after repair. 

Refer to section VII. 

None allowed. If cracks are 
suspect, perform dye 
penetrant inspection. Refer 
to para. 3· l 6f. 

GEARTEEUI 

TA51160 

SHEETlOF l 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Shaft, Orum 

REF 
NO. LTR 

2 

3 A 

4 B 

5 

CHARACTERISTIC 

Serviceability 

Bushing surfaces 
(4 places) 

Outside diameter 
(4 places) 

Runout 

Cracks, entire part 

KEYWAY 
(ZPLACES) 

BUSHING 
SURFACES 

B 

INSP 
METHOD 

Visual 

Visual 

Measure 

Measure 

V1Sual/ 
Magnetic 
particle 

A 

TACOM OMWR 9·3830·501 

OIP - 7954473 

M391 M809, M939 

REQUISITE 

Examine for bent or twisted 
shaft and damaged keyways. 
None allowed. Examine for 
nicks, burrs, and scoring. 
None allowed after repair. 

Refer to section VII. 

No metal transfer or 
evidence of overheating. 

2.123 in. (53.92 mm) 
diameter minimum. 

0.003 in. (0.08 mm) 
maximum. 

None allowed. If cracks are 
suspect, perform magnetic 
particle inspection. Refer to 

para. 3- l 6g. 

BUSHING 
SUlFACES 

A 

TA 51161 

SHEETlOF l 
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TACOM DMWR 9-38 30-501 

OVERHAUL INSPECTION PROCEDURE-

ITEM: Worm 

REF INSP 
NO. LTR CHARACTERISTIC METHOD 

Serviceability Visual 

2 Bearing and VJSual 
sealing surfaces 

3 A Outside diameter Measure 
(2 places) 

4 B Outside diameter Measure 
(2 places) 

5 c Diameter of worm (over Measure 
three 0.5-0000 in. ( 12. 7000 mm) 

6 

A 

KEYWAY 

SEALING SURFACE 

(2 PLACES) 

B 

diameter pins) 

Cracks, entire part 

c 

l 

t 
BEARING SURFACE 

(2 PLACES) 

3-34 

Visual/ 
Magnetic 
particle 

GEARTOoTH 

OIP- 7954478 

M39, M809, M939 

REQUISITE 

Examine for broken, burred, 
and chipped gear teeth and 
damaged keyway. None 
allowed. Examine for nicks, 
burrs, scoring, and pitting 
on machined surfaces. and 
damaged threads. None 
allowed after repair. 

Refer to section VIL 

No metal transfer or 
evidence of overheating, 

1.765 in. (44.83 mm) 
diameter minimum. 

L77l0 in. { 44.983 mm) 
diameter minimum. 

3.959 in. ( l 00.56 mm) 
diameter minimum, 

None allowed, [f cracks are 
suspect, perform magnetic 
particle inspection. Refer to 

para. 3-16g. 

B A 

0 

TA 51162 

SHEETlOFl 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Lode Assembly, Shifter 

NO. 
REF 
LTR CHARACTERISTIC 

Serviceability 

INSP 
METHOD 

Visual 

TACOM DMWR 9-3830-501 

OIP-8331202 

M39, M809, M939 

REQUISITE 

Examine for breaks, bends, 
twists, and broken weld. 
None allowed. 

TA51163 

SHEET I OF l 
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TACOM DMWR 9·3830·501 

OVERHAUL INSPECTION PROCEDURE 

ITEM: Gearcase with Bushing 

REF 
NO. LTR CHARACTERISTIC 

8'.>rviceability 

2 Bushing 

3 A Inside diameter 
(bushing installed) 

4 B Inside diameter (inspect 
only if bushing is re�ted) 

5 c Inside diameter 
(both ends) 

6 D Outside diameter 
(seal surface) 

7 Cracks, entire part 

3·36 

INSP 
METHOD 

Visual 

Visual 

Measure 

Measure 

Measure 

Measure 

Visual/ 
Dye 
penetrant 

OIP - 7954484/7409800 

M39,""'809,M939 

REQUISITE 

Examine for nicks, burrs. 
seoring on machined 
surfaces. and damaged 
threads. None allowed after 
repair. 

Refer to section VlL 

No metal transfer or 
evidence of overheating, 

2.131 in. (54.13 mm) 
diameter maximum. 

2.376 in. (6-0.35 mm) 
diameter maximum. 

3.9370 in. (100.000 mm) 
diameter mimmum. 

3.373 in. (85.67 mm) 
diameter minimum. 

None allowed. If cracks are 
suspect, perform dye 
penetrant inspection. Refer 
to para. 3- l 6f. 

SHEET 10F2 



OVERHAUl INSPECTION PROCEDURE 

ITEM: G.arcase with Bushing 

TACOM DMWR 9·3830-501 

OIP - 7954484/7409800 

M39, M809, M939 

;;1 

c 

TA 51164 
SHEET20F 2 
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TACOM DMWR 9-3830·501 

OVERHAUL INSPECTION PROCEDURE 

ITEM: Orum, Automatic Brake 

REF INSP 
NO. LTR CHARACTERISTIC METHOD 

Serviceability Visual 

2 A Outside diam e t er Measure 

3 Cracks, entire part VJSual/ 
Magn etic 
particle 

KEYWAY 

3-38 

OIP - 7409817 

M39,M809,M939 

REQUISITE 

Examine for damaged 
keyway and scores in excess 

ofO.OIO in. (0.25 mm} deep 
by0.125 in. (3.18 mm) wide 
on brake band-to-drum 
contact surface: scoring in 
excess of lOW. of contact 

surface area of drum. None 
allowed. Examine for 
pitting, nicks, burrs, and 
scoring on machined 
surfaces. None allowed after 
repair. 

Refer to section VII. 

4.992 in. (126.80 mm) 
diameter minimum. 

None allowed. If cracks are 
suspect, perform magnetic 
particle inspection. Refer to 
para. 3- I 6g. 

T.l 51165 

SHEETlOFl 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Case, Automatic Brake 

NO. 

l 

REF 
LTR CHARACTERISTIC 

Serviceability 

INSP 
METHOD 

V15ual 

TACOM DMWR 9-3830·501 

OIP - 7954475 

M39, M809, M939 

REQUISITE 

Examine for breaks and 
cracks. None allowed. 
Examine for damaged 
threads. None allowed after 
repair. 

Refer to section VIL 

TA51166 

SHEET 1OF1 
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TACOM DMWR 9·38 30·501 

OVERHAUL INSPECTION PROCEDURE 

ITEM: Lever, Tensioner 

NO. 

3-40 

REF 
LTR CHARACTERISTIC 

Serviceability 

INSP 
METHOD 

Visual 

OIP • 8344251 

M39, M809, M939 

REQUISITE 

Examine for cracks and 
damaged keyway. None 

allowed. Examine for nicks. 
burrs, and damaged 
threads. None allowed after 
repair. 

Refer to section VII. 

KEYWAY 

TA51167 

SHEETlOFl 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Poppet, Tensioner 

NO. 

l 

REF 
LTR CHARACTERISTIC 

Serviceability 

INSP 
METHOD 

TACOM DMWR 9-3830·501 

OIP • 7411166 

M39, M809, M939 

REQUISITE 

Examine for bends and 
cracks. None allowed. 
Examine for burrs, nicks, 
and damaged threads. None 
allowed after repair. 

Refer to section VII. 

TA51161 

SHEETlOF 1 
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TACOM DMWR 9·3830·501 

OVERHAUL INSPECTION PROCEDURE 

ITEM: Block Assembly, Beoring with Bushing 

REF 
NO. LTR CHARACTERISTIC 

l Serviceability 

2 Bushing 

3 A Inside diameter 
(bushing installed) 

4 B Inside diameter (inspect 
only if bushing is rejected) 

BUSHING 

3-42 

INSP 
METHOD 

Vumal 

Visua l 

Measure 

Measure 

OIP- 8344506/7411163 

M39,M809,M939 

REQUISITE 

Examine for cracks and 
distortion. None allowed. 
Examine for nicks and 
burrs. None allowed after 
repair. 

Refer to section Vil. 

No metal transfer or 
evidence of overheating. 

0.755 in. {19.!8 mm) 
diameter maximum. 

l.0005 in. (25.413 mm) 
diameter maximum. 

TA 51109 

SHEET I OF 1 



OVERHAUl INSPECTION PROCEDURE 

ITEM: Camshaft, 1 ensioner 

REF 
NO. LTR CHARACTERISTIC 

Serviceability 

2 A Outside diameter 

3 B Outside diameter 

(2 places) 

4 Cracks. entire part 

" 

B 

KEYWAY 

INSP 
MET HOO 

Visual 

Measure 

Measure 

Vtsual/ 
Magnetic 
particle 

LUBRICATION 
PASSAGE 

TACOM DMWR 9-3830·501 

OIP • 7994965 

M39, M809, M939 

REQUISITE 

Examine for damaged 
keyway and corrosion. None 
allowed. Examine for nicks, 

burrs. scoring, rust, 
damaged threads. and 
debris in lubrication 

passage. None allowed after 
repair. 

Refer to section VII. 

0.9995 in. (25.387 mm) 
diameter minimum. 

0.748 in. (19.00 mm) 
diameter minimum. 

None allowed. If cracks are 
suspect, perform magnetic 
particle inspection. Refer to 

para 3· l 6g, 

8 

TA5117G 

SHEETlOFl 
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TACOM DMWR 9-3830-501 

OVERHAUL INSPECTION PROCEDURE 

ITEM: Frame, Tensioner with Bushing 

REF 
NO. LTR CHARACTERISTIC 

l Serviceability 

2 Bushing 

3 A Inside diameter 
(bushing' installed) 

4 B Inside diameter (inspect 
only if bushing is rejected) 

5 Cracks, entire part 

I < 

0 

3.44 

INSP 
METHOD 

Visual 

Visual 

Measure 

Measure 

Visual/ 
Magnetic 
particle 

BUSHING 

8 

TilREADS 

(4 PLACES) 

OIP - 8344248/7411164 

M39, M809, M939 

REQUISITE 

Examine for nicks. burrs. 
damaged threads. and 
damaged and twisted areas. 
None allowed after repair. 

Refer to section \11. 

No metal transfer or 

evidence of overheating. 

0.755 in. (19.18 mml 
diameter max!mum. 

1.0005 in. (25.413 mm) 
diameter max!mum. 

None allowed. If cracks are 
suspect. perform magnetic 
particle inspection. Refer to 
para. 3· 16g. 

TA 51171 

SHEET10Fl 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Sheave, Temioner (2) 

REF 
NO. LTR CHARACTERISTIC 

Service ability 

2 Bearing and thrust 
washer surfaces 

3 A Inside diameter (inspect only 
if bearing is rejected) 

4 B Groove diameter (over two 

0.62500 in. (15.8750 mm) 
diameter pins) 

5 c Thickness 

6 Cracks, entire part 

e 

BEARING SL'RFACE 

INSP 
METHOD 

Visual 

Visual 

Measure 

Measure 

Measure 

VJSual/ 
Magnetic 
particle 

TACOM DMWR 9-3830-501 

OIP - 8344250 

M39, M809, M939 

REQUISITE 

Examine for nicks, hurrs. 
and scoring on machined 
surfaces. None allowed after 
repair. 

Refer to section Vll. 

No metal transfer or 
evidence of overheating. 

1.4997 in. (38.092 mm) 
diameter maxim um. 

5.630 in. (127.79 mm) 
diameter minimum. 

1.230 in. (31.24 mm) 
minim urn. 

None allowed. If cracks are 
suspect, perform magnetic 
particle inspection. Refer to 
para. 3· l 6g. 

TA 51172 

SHEET10Fl 
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TACOM DMWR 9-3830·501 

OVERHAUL INSPECTION PROCEDURE 

ITEM: Pin, Tensioner, Roller Sheave 
with Straight Pin 

REF 
NO. LTR CHARACTERISTIC 

I Serviceability 

2 Bearing surface 

3 A Outside diameter 

4 Cracks, entire part 

THREADS 

3-46 

INSP 
·METHOD 

Vtsual 

Visual 

Measure 

Visual/ 
Magnetic 
particle 

SEARING SUR.FACE 

LUBE 

HOLE 

CD 

OIP-7411161/MSS1838-l47 

M39, M809, M939 

REQUISITE 

Examine for distortion of 
straight pin and corrosion. 
None allowed. Examine for 
nicks, burrs, scoring. rust, 
and damaged threads. None 
allowed after repair. 

Refer to section '111. 

No metal transfer. 

0.9995 in. ( 25.387 mm) 
diameter minimum. 

None allowed. If cracks are 
suspect, perform magnetic 
particle inspection. Refer ro 
para. 3-16g. 

TA 51173 

SHEETIOFl 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Poppet, Trolley, Lock 

NO. 

l 

REF 
LTR CHARACTERISTIC 

Serviceability 

INSP 
METHOD 

V1Sual 

TACOM DMWR 9·3830·501 

OIP-8741768 

M39, M809, M939 

REQUISITE 

Examine for bends and 
cracks. None allowed. 
Examine for burrs, nicks, 
and damaged threads. None 
allowed after repair. 

Refer to section VU 

TASl174 

SHEET I OF I 
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TACOM OMWR 9-3830-501 

OVERHAUL INSPECTION PROCEDURE 

ITEM! Tl'QCk As1141mbly, Trolley, Front 

NO. 

l 

3·48 

REF 
LTR CHARACTERISTIC 

Serv1ceability 

INSP 
METHOD 

Visual 

OIP • 8344234 

M39,M809,M939 

REQUISITE 

Examine for cracks. None 
allowed. Examine for nicks 
and burrs on tracks, broken 
welds, and damaged 
threads. None allowed after 

repair. 

Refer to section VII. 

TA $1175 

SHEET I OF I 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Wheel, Trolley (4) 

REF 
NO. LTR CHARACTERISTIC 

l Serviceability 

2 A Inside diameter 

3 B Outside diameter 

• 

INSP 
METHOD 

Visual 

Measure 

Measure 

WllEELTO 

TRACK SURF ACE 

BEARING BORE 

TACOM DMWR 9-3830-501 

OIP • 8344243 

M39, M809, M939 

REQUISITE 

Examine for cracks. :-.ione 
allowed. Examine for 
scoring on bearing bore, 
nicks, burrs, and flat spots 
on wheel to track surfiu:e. 
None allowed after repair. 

Refer to section VII. 

1.7497 in. (44.442 mm) 
diameter maximum. 

2.995 in. (76.07 mm) 
diameter minimum. 

TA 51176 

SHEETlOFl 

3-49 



TACOM DMWR 9-3830-501 

OVERHAUL INSPECTION PROCEDURE 

ITEM: Fram!I, Trolley with Axles 

NO. 

2 

3 

4 

5 

6 

3-50 

REF 
LTR CHARACTERISTIC 

Serviceability 

Thrust washer and 
bearing contact surfaces 

A Inside diameter 

B Outside diameter 
(4 places) 

c Inside diameter 

Cracks, entire part 

THRUST WASHER 
S�1!FACE 

(4 PLACES} 

INSP 
METHOD 

Visual 

Measure 

Measure 

Measure 

Vlsual/ 
Magnetic 
particle 

OIP- 8344245/7994954 

M39, M809, M939 

REQUISITE 

Examine for corrosion and 
loose shafts in bores. None 
allowed. Examine for nicks, 
burrs, scoring on machined 
surfaces, rust, damaged 
threads, and debris in 
lubrication passages. None 
allowed after repair. 

Refer to section \'1L 

No metal transfer or 
evidence of overheating. 

1.2505 in. (3L763 mm) 
diameter maximum. 

L2495 in. (31. 738 mm) 
diameter minim um. 

3.251 in. (82.58 mm} 
diameter maximum. 

None allowed. if cracks are 
suspect, perform magnetic 
particle inspection. Refer to 
para. 3· l 6g. 

LUT!R!CA TION 
PASSAGES 

( 4 PLACES) 

BEARING 
CONTACT SURFACE 

(4 PLACES) 

TA51177 

SHEETl OFl 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Frame, Swivel Sheave with Extension 

REF 
NO. LTR CHARACTERISTIC 

Serviceability 

2 A Inside diameter 
(2 places) 

3 B Outside diameter 

4 c Outside diameter 

5 Cracks, entire part 

INSP 
METHOD 

Visual 

Measure 

Measure 

Measure 

Visual/ 
Magnetic 
particle 

c 

TACOM DMWR 9-3830-501 

OIP • 799497618344246 

M39, MB09, M939 

REQUISITE 

Examine for corrosion. Sone 
allowed. Examine for nicks, 
burrs, scoring on machined 
surfaces, rust. damaged 
threads, and debris in 
lubrication passages. �one 
allowed after repair. 

Refer to section VII. 

1.502 in. (38.15 mm) 
diameter maximum. 

1.000 in. (25.40 mm) 
diameter minimum. 

2.987 in. (75.87 mm) 
diameter minimum:. 

None allowed. If cracks are 
suspect, perform magnetic 
particle inspection. Refer to 
para. 3-16g. 

8 

UJBRICA TION 
PASSAGE 

TA51178 

SHEETlOFl 

3-51 



TACOM OMWR 9-3830.501 

OVERHAUL INSPECTION PROCEDURE 

ITEM: Race, Bell Thrust, Inner {Upper) 

REF 
NO. LTR CHARACTERISTIC 

Serviceability 

2 Extension bore 

3 A Inside diameter 

4 B Groove depth 
(2 places) 

5 Cracks, entire part 

• 

3.52 

INSP 
METHOD 

Visual 

Visual 

Measure 

Measure 

Visual/ 
Magnetic 
particle 

OIP • 741 ll23 

M39,"'809,M939 

REQUISITE 

Examine for corrosion. None 
allowed. Examine for nicks, 
burrs, scoring, and rust. 
None allowoo after repair. 

Refer to section VIL 

No metal transfer. 

0.999 In, (25.37 mm) 
diameter maximum, 

0.310 in. (7.87 mm) 
minimum. 

None allowed, If cracks are 
suspect, perform magnetk 
particle inspection. Refer to 
para 3-16g, 

EXTENSION 

BORE 

TA 51179 

SHEETlOF 1 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Ball, Bearing (26) 

REF 
NO. LTR CHARACTERISTIC 

Serviceability 

2 A Diameter 

INSP 
METHOD 

VISual 

Measure 

TACOM OMWR 9-3830-501 

OIP - MSl 9059-2422 

M39, M809, M939 

REQUISITE 

Examine for cracks, nicks. 

burrs, galling, scoring, rust, 
and corrosion. None 

allowed. 

0.4995-0.5000 in. 

(12.687-12.700 mm) 
diameter minimum. 

TA51180 

SHEETlOF l 
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TACOM DMWR 9-3830-501 

OVERHAUL INSPECTION PROCEDURE 

ITEM: Race, Ball Thrust, Outer (lower) 

REF 
NO. lTR CHARACTERISTIC 

I Serviceability 

2 Extension bore 

3 A fnside diameter 

4 B Groove depth 
(2 places) 

5 Cracks, entire part 

• 

3.54 

INSP 
METHOD 

Visual 

Visual 

Measure 

Measure 

Visual/ 
Magnetic 
particle 

OIP • 7411124 

lll\39,M809,M939 

REQUISITE 

Examine for corrosion. None 
allowed. Examine for nicks, 
burrs, scoring, and rust. 
None allowed after repair. 

No metal transfer. 

1.025 in. (26.04 mm) 
diameter maximum. 

0,310 in, (7.87 mm) 
minimum. 

None allowed. If cracks are 

suspect, perform magnetic 
particle inspection. Refer to 
para. 3- l 6g, 

EXTENSION 

BORE 

TA 51181 

SHEETlOF 1 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Bolt, Swivel Sheave 

REF 
NO. LTR 

I 

2 

3 A 

4 

CHARACTERISTIC 

Servkeability 

Bearing surface 

Outside diameter 

Cracks, entire part 

BEARING 
SURFACE 

A 

INSP 
METHOD 

Visual 

Vtsual 

Measure 

Visual/ 
Magnetic 
particle 

TACOM DMWR 9·3830·501 

OIP - 8344244 

M39, M809, M939 

REQUISITE 

Examine for nicks1 burrs1 
scoring, damaged th reads, 
and debris in lubrication 
passages. None aUowed after 
repair. 

Refer to section Vll. 

No metal transfer or 
evidence of overheating. 

l.498 in. (38.05 mm) 
diameter minimum. 

None allowed. If cracks are 
suspect, perform magnetic 
particle inspection. Refer to 
para. 3- l 6g. 

TIIREADS 

LUBRICATION 
PASSAGE 

THREADS 

TA51112 

SHEET I OF l 

3.55 



TACOM DMWR 9·3830-501 

OVERHAUL INSPECTION PROCEDURE 

ITEM: Sheove, Swivel 

REF 
NO. LTR CHARACTERISTIC 

I Serviceability 

2 Bearing and thrust 
washer surfaces 

3 A Inside diameter {inspect only if 

bearing is rejected) 

4 B Groove diameter (over 
two 0.62500 in. (15.8750 mm) 
diameter pins) 

5 c Thickness 

6 Cracks, entire part 

3.56 

INSP 
METHOD 

Visual 

Visual 

Measure 

Measure 

Measure 

Visual/ 
Magnetic 
particle 

OIP • 7411121 

M39, M809, M939 

REQUISITE 

Examine for nicks. burrs. 
and scoring on machined 
surfaces. None allowed after 
repair. 

Refer to section V11. 

No metal transfer or 
evidence of overheating. 

2.5005 in. {63.513 mm) 
diameter maximum. 

7.980 in. {202. '70 mm) 
diameter minimum. 

1.885 in. ( 47.88 mm) 
minimum. 

None allowed. If cracks are 
suspect, perform magnetic 
particle inspection. Refer to 
para. 3· I 6g. 

TA51183 

SHEETlOFl 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Roller Assembly 

REF 
NO. LTR 

I 

2 

3 A 

4 

A 

BEA!ll:-IG SURF ACE 

(OOTil Er.'DS} 

CHARACTERISTIC 

Serviceability 

Bearing bores (inspect only if 

bearings are rejected) 

Inside diameter (inspect only if 
bearings are rejected) 

Cracks. entire part 

INSP 
METHOD 

visual 

Visual 

Measure 

Visual/ 
Magnetic 
particle 

TACOM DMWR 9·3830-501 

OIP - 7954470 

M39, M809, M939 

REQUISITE 

Examine for nicks. burrs. 
scoring on bearing bores. 
and broken welds. None 
allowed after repair. 

Refer to section 'lt1L 

No metal transfer. 

2.0629 in. (52.398 mm) 
diameter maximum. 

None allowed. If cracks are 
suspect, perform magnetic 
particle inspection. Refer to 
para. 3-16g. 

TA511M 

SHEETlOF 1 
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TACOM DMWR 9·3830-501 

OVERHAUL INSPECTION PROCEDURE 

ITEM: Shaft, Roller 

REF 
NO. LTR CHARACTERISTIC 

Serviceability 

2 A Outside diameter 

3 Cracks, entire part 

LUBRICATION PASSAGES 

3-58 

INSP 
METHOD 

Vtsual 

Measure 

Magnetic 
particle 

OIP • 7409725 

M39,M809,M939 

REQUISITE 

Examine for nicks. burrs, 
scoring on machined 
surfaces, damaged threads. 
and debris in lubrication 
passages. None allowed after 
repair. 

Refer to section VII. 

1.4995 in. (38.087 mm) 
diameter minimum. 

None allowed. If cracks are 
suspect, perform magnetic 
particle inspection. Refer to 
para. 3- l 6g. 

A 

TA 51115 

SHEETlOFl 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Bracket and Side Roller Assembly, Left and Right 

REF INSP 
NO. LTR CHARACTERISTIC METHOD 

Serviceability Visual 

2 Side roller end play Measure 

3 Shaft bore (both sides of each Measure 
bracket) 

4 Cracks, brae ket Visual/ 
Dye Penetrant/ 
Magnetic 
particle 

TACOM OMWR 9°3830-501 

OIP - 7409804n409804-1, 
7409805/7409805· I, 
7409695/7409609 

M39,A.i809,M939 

REQUISITE 

Examine for cracked or 
broken bracket, elongated 
shaft bore, loose roller pin, 
rr02.en side roller, and 
elongated roller pin holes. 
None allowed. Examine for 
nicks and burrs; free 
rotation of side roller. debris 
in lubrication passage, tight 
roll pin, and damaged 
threads. None after repair. 

Refer to section VU. 

0.006-0.010 in. 
(0.15-0.25 mm) maximum 
end play. 

1.518 in. (38.56 mm) 
maximum diameter. 

None allowed. If cracks are 
suspect, perform dye 
penetrant inspection on 
aluminum parts. Refer to 
para. 3-16f. For steel parts, 
perform magnetic particle 
inspection. Refer to 
para. 3- l 6g. 

TI!READS 

ROLLER BRACKETS 
( 7409804 AND 7400804-1 ONL Y1 

1.EF'l'o P/N 7409805 

ALl'MINUM 

P/S 7400806-I 
STEEL 

RlGHTo P /N 7400804 
ALUMINUM 

P/N 7409804·1 
S'IEEL 

REFER TO PARA. 3-1 Sb. 

SHAFI' 

BORE 

THREADS IN PIN 
AND LUBRICATION PASSAGE 

END PLAY 

TA$1116 

SHEET!OFI 
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TACOM DMWR 9·38 30-501 

OVERHAUL INSPECTION PROCEDURE 

ITEM: Plate, Coble Guide, Left and Right 

NO. 

l 

3·60 

REF 
LTR CHARACTERISTIC 

Serviceability · 

PIN 11008776 

\ 

OLD PART 

INSP 
METHOD 

Visual 

OIP-12300666-1112300666-2 

M39, M809, M939 

REQUISITE 

Examine for breaks, cracks. 
and wear grooves. None 
allowed. 

NEW PART 

RIGHT SIDE P/N 1230066lH 

L£FTSIDE P/N 1230066<1·2 

NOTE 
USE OF TIIESE NEW PARTS TO REPLACE 

p /N 11608776 REQUIRES NEW MOUNTING 
BRACKETS P /N 12300665· l AND 12600665-2 
ON \\1NCH P/N 7412382 AND 7412382-1. 

TA 51117 

SHEETlOFl 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Roller, Side, with Bushings 

REF 
NO. LTR CHARACTERISTIC 

Serviceability 

2 Busl\lng 

3 A Inside diameter (bushing 
installed) · 

4 B Inside diameter (inspect only if 
bushings are rejected) 

a 

A 

INSP 
METHOD 

Visual 

Visual 

Measure 

Measure 

TACOM DMWR 9·3830-501 

OIP - 7409695/7409807 

M39, M809, M939 

REQUISITE 

Examine for cracks and 
grooves. None allowed. 
Examine for nicks, burrs, 
and scoring on bushing 
surfaces. None allowed after 
repair. 

Refer to section VIL 

No metal transfer. 

1.006 in. (25.59 mm) 
diameter maximum for 
bronze bushing. 1.004 in. 
(25.50 mm) diameter maxi· 
mum for steel backed 
bushing. 

1.2505 in. (31.763 mm) 
diameter maximum. 

TASU .. 
SHEETlOFl 
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TACOM DMWR 9-3830..501 

OVERHAUL INSPEOION PROCEDURE 

ITEM: Pin, Side Roller 

REF 
NO. LTR CHARAOEllSTIC 

I Serviceability 

2 Bushing surfaces 

3 A Outside diameter 

TilllEADS 

3-62 

INSP 
METHOD 

VJSual 

VJSual 

Measure 

BUSHING SURFACES 

LllBlUCATION PASSAGE. 

OIP -1409609 

M39, M809, M939 

REQUISITE 

Examine for cracks. None 
allowed. Examine for 

damaged threads and debris 
in lubri<:ation passage. None 
allowed after repair. 

Refer to section VIL 

No metal transfer. 

0.995 in. (25.29 tnrn) 
diameter minimum. 

0 

TA511119 

SBEET10F1 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Frame, End 

REF 
NO. LTR CHARACTERISTIC 

I Serviceability 

2 A Inside diameter 

3 Cracks, entire part 

INSP 
MET HOO 

Visual 

Measure 

Vumal/ 

Dye 
penetrant 

TACOM OMWR 9·3830-501 

OIP - 7954585 

li\39,"'809,M939 

REQUISITE 

Examine for nicks, burrs, 
scoring on machined 
surfaces, and damaged 
threads. None allowed after 
repair. 

Refer to sec.tion VII. 

4.253 in. (108.03 mm) 
diameter maximum. 

None allowed: If cracks are 

suspect, perform dye 
penetrant inspection. Refer 
to para 3· l 6f. 

TA 51190 

SBEETlOFl 
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TACOM DMWR 9-3830-501 

OVERHAUL INSPECTION PROCEDURE 

ITEM: Drum Assembly 

NO. 

l 

2 

3 

4 

5 

6 

3-64 

REF 
LTR 

A 

B 

c 

CHARACTERISTIC 

Serviceability 

Thrust washer surfaces 

Outside diameter 
(seal area) 

Thrust face dimension 

Thrust face dimension 

Cracks, entire part 

INSP 
METHOD 

Visual 

VJSual 

Measure 

Measure 

Measure 

VJSual/ 
Magnetic 
particle 

OIP � 7954586 

M39,M809,M939 

REQUISITE 

Examine for d�aged 
keyways. None allowed. 
Examine for nicks, burrs, 
scoring on machined 
surfaces, and damaged 
threads. None allowed after 
repair. 

Refer to section VU. 

No metal transfer or 
evidence of overheatlng. 

4.999 in. (126.97 mm) 
diameter minimum. 

0.687 in. ( 17.45 mm) 
mlnimum. 

1.406 in. (35.71 mm) 
maximum. 

None allowed If cracks are 

suspect, perfonn magnetic 
particle inspection. R�fer to 
para, 3- l 6g. 

KEYWAY 
(2 PLACES) 

TA $1191 

SHEETlOFl 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Sluve, End Bearing with Bushing 

REF 
NO. LTR CHARACTERISTIC 

I Serviceability 

2 Bushing 

3 A Inside diameter (bushing 
installed) 

4 B Inside diameter (inspect only if 

bushing is rtljected) 

INSP 
METHOD 

V1Sual 

V'JSual 

Measure 

Measure 

TACOM DMWR 9-3830.501 

OIP • 795453417409664 

M39, M809, M939 

REQUISITE 

Examine for cracks and 
damaged slot. None allowed. 
Examine for nicks. burrs, 
scoring on machined 
surfaces, and debris in oil 
passages. None allowed after 
repair. 

Refer to section VII. 

No metal transfer or 
evidence-of overheating. 

3.005 in. (76.33 mm) 
diameter maximum. 

3.251 in. (82.58 mm) 
diameter maximum. 

TA5llt2 

SHEETIOFl 
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TACOM DMWR 9·3830·501 

OVERHAUL INSPECTION PROCEDURE 

ITEM: Shaft 

NO. 

l 

REF 
LTR CHARACTERISTIC 

Serviceability 

INSP 
METHOD 

V!Sual 

2 Bushing surfaces ( 3 places) Visual 

3 A 

4 B 

5 

3-66 

Outside diameter (3 places) 

Runout 

Cracks. entire part 

BUSHING 

SURFACES 

Measur<! 

Measure 

V!Bual/ 
Magnetic 
particle 

OIP • 7954563 

M39, M809, M939 

REQUISITE 

Examine for damaged 
keyways. None allowed. 
Examine for nicks, burrs, 
and scoring. None allowed 
after repair. 

Refer to section VU. 

No metal transfer or 
evidence of overheating. 

2.998 in. (76.15 mm) 
diameter minimum. 

o.006 in. (o.u; mm) 
maximum. 

None allowed. If cracks are 
suspect, perform magnetic 
particle inspection. Refer to 
para. 3- l 6g. 

A 

TA51193 

SBEETlOFl 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Gear, Worm 

REF INSP 
NO. LTR CHARACTERISTIC METHOD 

1 Serviceability Visual 

2 Cracks, entire part Visual/ 
Dye 
penetrant 

TACOM DMWR 9·3830·501 

OIP - 7409934 

M39, M809, M939 

REQUISITE 

Examine for embedded 
partides, broken, burred. 
and chipped gear teeth. and 
damaged ke)Ways. None 
allowed. Examine for nicks. 
burrs, scoring, and pitting. 
None allowed after repair. 

Refer to section VII. 

None allowed. If cracks are 
suspect, perform dye 
penetrant inspection. Refer 
to para. 3· l 6f. 

GEAR TEETH 

TAS119• 

SBEETlOFl 
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TACOM OMWR 9·3830·501 

OVERHAUL INSPECTION PROCEDURE 

ITEM: Worm 

REF 
NO. LTR CHARACTERISTIC 

l Serviceability 

2 Bearing and sealing surfaces 

3 A Outside diameter 
(2 phwls) 

4 B Outside diameter 
(2 places) 

5 c Diameter of worm (over three 
0.68750 in. (17.4625 mm) 
diameter pins) 

6 Cracks, entire part 

A I 

KEYWAY 

"'----SEALING SURFACE 

3-68 

INSP 
METHOD 

Visual 

VJSual 

Measure 

Measure 

Measure 

Visual/ 
Magnetic 
particle 

OIP • 7954562 

M39, M809, M939 

REQUISITE 

Examine for broken, burred, 
and chipped gear teeth and 
damaged keyway. None 
allowed. Examine for nicks, 
burrs, scoring, and pitting 
on machined surfaces, and 
damaged threads. None 
allowed after repair. 

Refer to section VII. 

No metal transfer or 
evidence or overheating. 

2.124 in. (53.95 mm) 
diameter minimum. 

2.3615 in. (59.982 mm) 
diameter minimum. 

4.8756 in. (123.840 mm) 
diameter minimum. 

None allowed. If cracks are 
suspect, perform magnetic 
particle inspection. Refer to 
para. 3-16g. 

8 A 

0 

TA 51195 

SBEETlOF 1 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Cover, Gearcase with Bushing 

REF 
NO. lTR CHARACTERISTIC 

l Serviceabillty 

2 Bushing 

3 A Inside diameter (bushing 
installed) 

4 B Inside diameter (inspect only if 
bushing is rejected) 

5 Cracks, entire part 

BUSHING 

INSP 
METHOD 

Visual 

Vll!ual 

Measure 

Measure 

Visual/ 
Dye 
penetrant 

TACOM DMWR 9·3830.501 

OIP • 195458717409666 

"'39,�,M939 

REQUISITE 

Examine for nicks, burrs, 
and scoring on machined 
surfaces. None allowed after 
repair. 

Refer to section VIL 

No metal transfer or 
evidence of overheating. 

3.005 in. (76.33 mm) 
diameter maximum. 

3.251 in. (82.58 mm) 
diameter maximum. 

None allowed. lf cracks are 

suspect, perform dye 
penetrant inspection. Refer 
to para. 3-l 6f. 

TASllH 

SHEET I OF I 
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TACOM DMWR 94830-501 

OVERHAUL INSPECTION PROCEDURE 

ITEM: Georcase with Bushing 

REF 
NO. LTR CHARACTERISTIC 

Serviceability 

2 Bushing 

3 A Inside diameter 
(bushing Installed) 

4 B Inside diameter (Inspect only if 
bushing is rajected) 

5 c Inside diameter 
(both ends) 

6 D Outside diameter 
(seal surface) 

7 Cracks, entire part 

3-72 

INSP 
METHOD 

Visual 

Vasual 

Measure 

Measure 

Measure 

Measure 

Visual/ 

Dye 
penetrant 

BUSHING 

c 

OIP - 7409669/7409666 

M39,""809,M939 

REQUISITE 

Examine for nicks, burrs, 
seoring on machined· 
surfaces, and damaged 
threads. None allowed after 
repair. 

Refer to section V1 L 

No metal transfer or 
evidence of overheating. 

3.005 in. (76.33 mm) 
diameter maximum. 

3.251 in. (82.58 mm) 
diameter maxim um. 

5.1191 in. (130.125 mm) 
diameter maxim um. 

4.999 in. (126.97 mm) 
diameter minimum. 

None allowed. If cracks are 
suspect, perform dye 
penetrant Inspection. Refer 
to para. 3-16f. 

TA5119' 

SBEETIOF1 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Lever, Rocker 

NO. 

l 

REF 
LTR CHARACTERISTIC 

Serviceability 

J 

I 

INSP 
METHOD 

V1Sual 

TACOM DMWR 9-3830.501 

OIP - 7409935 

M39, M809, M939 

REQUISITE 

Examine for cracks, breaks, 
and elongated holes. None 
allowed. Examine for bends. 
None allowed after repair. 

TA$120G 

SHEETlOPl 



TACOM DMWR 9·3830-501 

OVERHAUL INSPECTION PROCEDURE 

ITEM: Bracket, Tensioner, Right·Hand 

REF 
NO. LTR CHARACTERISTIC 

Serviceability 

2 Cracks, entire part 

HOLES 

3.74 

INSP 
METHOD 

Visual 

Visual/ 

Dye 
penetrant 

OIP- 7409665 

M39, M809, M939 

REQUISITE 

Examine for elongated 
hotes. None allowed. 
Examine for nicks, burrs. 
and scoring on machined 
surfaces. None allowed after 
repair. 

Refer to section VU. 

None allowed. If cracks are 
suspect, perform dye 
penetrant inspection. Refer 
to para.. 3-16£ 

e 

TA51201 

SBEETlOFl 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Bracket, T enlioner, Left·Hond 

NO. 

1 

REF 
LTR CHARACTERISTIC 

Serviceability 

INSP 
METHOD 

Vtsual 

TACO,M DMWR 9·3830-501 

OIP - 7409668 

M39, M809, M939 

REQUISITE 

Examine for nicks, burrs, 
and scoring on machined 

surfaces. None allowed after 
repair. 

Refer to section VII. 

TA 51202 

SBEET10F1 

3.75 



TACOM DMWlt 9-3130.501 

OVERHAUL INSPECTION PROCEDURE 

ITEM: Pin, T enlioner Sheave 

REF 
NO. LTR CHARACTERISTIC 

I Serviceability 

2 Bearing surface 

3 A Outside diameter 

4 Cracks, entire part 

BEARING SURFACE 

LlJBE PASSAGES 

3-76 

INSP 
METHOD 

Visual 

Visual 

Measure 

Visual/ 
Magnetic 
particle 

A 

0 

OIP • 7409945 

M39, M809, M939 

REQUISITE 

Examine for corrosion. None 
allowed. Examine for nicks. 
burrs1 scoring, rust. 
damaged threads. and 
debris in lubrication 
passages. None allowed after 
repair. 

Refer to section VIL 

No metal transfer. 

1.2496 in. (31.737 mm) 
diameter minimum. 

None allowed. If cracks are 
suspect, perform magnetic 
particle insp<iction. Refer to 

para 3-1 Sg, 

TA51203 

SHEETlOFl 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Frame Assembly, Adjustable Sheave 

REF INSP 
NO. LTR CHARACTERISTIC METHOD 

I Serviceability Visual 

2 Cracks, entire part Visual/ 

Magnetic 
particle 

TACOM DMWR 9-3830-501. 

OIP � 7409930 

M39, M809, M939 

REQUISITE 

Examine for elongated 
holes. None allowed. 
Examine for bends, 
damaged welds, nicks, and 
burrs. None allowed after 
repair. 

Refer to section VII. 

None allowed. If cracks are 
suspect, perform magnetic 
particle inspection. Refer to 
para. 3- l 6g. 

HOLE 

TA51204 

SHEETlOFl 

3.77 



T ACOM DMWR 9-3830-501 

OVERHAUL INSPECTION PROCEDURE 

ITEM: Sheave, Tensioner (2) 

REF 
NO. LTR CHARACTERISTIC 

Serviceability 

2 Bearing and thrust 
washer surfaces 

3 A Inside diameter (inspect only if 

4 

5 

6 

TIIRUST 
WASHER 
St:RFACE 

{2 PLACES) 

3-78 

B 

c 

bearing rejected) 

Groove diameter (over two 
0.75000 in. (19.0500 mm) 
diameter pins J 

Thickness 

Cracks, entire part 

B 

INSP 
METHOD 

Visual 

Visual 

Measure 

Measure 

Measure 

Visual/ 
Magnetic 
particle 

OIP - 7409948 

M39, M809, M939 

REQUISITE 

Examine for nicks. burrs. 
and scoring on machined 
surfaces. '.'lone allowed after 
repair. 

Refer to section Vil. 

No metal transfer or 
evidence of overheating. 

l.7497 in. ( 44.442 mm) 
diameter maximum. 

6.500 in. (165.10 mm) 
diameter minimum. 

l.480 in. (37.59 mm) 
minimum, 

None allowed. If cracks are 
suspect, perform magnetic 
particle inspection. Refer to 
para. 3· 16g. 

TA 51205 

SHEETlOFl 



OVERHAUL INSPECTION PROCEDURE 

ITEM! Frame Auembly, Tensioner 

REF 
NO. LTR CHARACTERISTIC 

I Serviceability 

2 Cracks, entire pan 

0 

INSP 
METHOD 

VJSual 

VJSual/ 
Magnetic 
particle 

TACOM DMWR 9·3830-501 

OIP • 7954584 

t.\39,M809,Nl939 

REQUISITE 

Examine for damaged and 
twisted areas. None allowed 
after repair. 

Refer to S<!Ction VU. 

None allowed. If cracks are 
suspect, perfonn magnetic 
particle inspection. Refer to 

para. 3· 16g. 

TA 51206 

SHEETlOFl 
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OVERHAUL INSPECTION PROCEDURE 

ITEM: Latch, Trohy lock 

NO. 

l 

3-80 

REF 
LTR CHARACTERISTIC 

Serviceability 

INSP 
METHOD 

V1Sual 

OIP • 7409150 

""39,M809,M939 

REQUISITE 

Examine for cracks and 
damaged lugs. None allowed. 

TA$1207 

SHEETlOFl 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Nut, Poppet, Trolley 

NO. 

l 

REF 
LTR CHARACTERISTIC 

Serviceability 

INSP 
METHOD 

V15ual 

TACOM DMWR 9-3830-501 

OIP • 8344240 

""39,M809,M939 

REQUISITE 

Examine for cracks, 
rounded hex. and slots. 

Ncne allowed. Examine for 
damaged threads. None 
allowed after repair. 

Refer to section VII. 

HEX 

TA Sl:IOI 

SBEETl OF l 
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OVERHAUL INSPECTION PROCEDURE 

ITEM: Poppet, Trolley Lock 

NO. 

I 

3·82 

REF 
LTR CHARACTERISTIC 

Serviceability 

INSP 
METHOD 

V!Sual 

OIP • 8741768 

M39, M809, M939 

REQUISITE 

Examine for bends and 
cracks. None allowed. 
Examine for burrs, nicks, 
and damaged threads. None 
allowed after repair. 

Refer to section VII. 

TA 51209 

SBEET10Fl 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Track Assembly, Trolley, Rear 

NO. 
REF 
LTR CHARACTERISTIC 

Servieeabillty 

INSP 
METHOD 

Visual 

TACOM DMWR 9·3830·501 

OIP- 7954574 

M39, M809, M939 

REQUISITE 

Examine for cracks. None 
allowed. Examine for nicks 
and burrs on track. broken 
welds and damaged threads. 
None allowed after repair. 

Refer to section VII. 

THREADS 
(2 PLACES) 

fA 51210 

SHEET10Fl 

3·83 
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OVERHAUL INSPECTION PROCEDURE OIP - 869089417409950/ 
7409982 

ITEM: Frame Assembly, Trolley M39, M809, M939 

REF INSP 
NO. LTR CHARACTERISTIC METHOD REQUISITE 

1 Serviceability Visual Examine for corrosion and 
loose shaft and axles in 
bores. None allowed 
Examine for nicks, burrs, 
scoring on machined 
surfaces, rust, debris in 
lubrication passages, and 

damaged threads. None 

allowed after repair. 

Refer to section Vll. 

2. Thrust washer and Visual No metal transfer or 
bearing contact surfaces evidence of overheating. 

3 A Outside diameter Measure 1.9995 in. (50.787 mm) 
(4 places) diameter minimum. 

4 B Outside diameter Measure 0.8745 in. (22.212 mm) 
diameter minimum. 

5 c Inside diameter Measure 0.750 in. (19.05 mm) 
(inspect only if diameter maximum. 
shaft is rejected) 

6 Cracks, entire part VisuaV None allowed. If cracks are 
Magnetic suspect, perform magnetic 
particle particle inspection. Refer to 

para. 3- I 6g. 

SHEETl OF2 

3-84 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Freme Assembly, Trolley 

THRUST WASHER SURF ACE 
(4 PLACESl 

BE:AR!NG 
cor.T ACT SURF ACE 

t4 PLACES) 

A 

TACOM DMWR 9-3830·501 

OIP - 8690894n409950 

M39, M809, M939 

TA 51211 

SHEET20F2 
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OVERHAUL INSPECTION PROCEDURE 

ITEM: Wheel, Trolley (4) 

REF 
NO. LTR CHARACTERISTIC 

l Serviceability 

2 A Inside diameter 

3 B Outside diameter 

INSP 
METHOD 

Visual 

Measure 

Measure 

WHEEL TO 

TRACK SU!!F ACE 

OIP � 7409960 

lll\39,M809,M939 

REQUISITE 

Examine for cracks. None 
allowed. Examine for 
scoring on bearing bore and 
nicks, burrs, and flat spots 
on wheel to track surface. 
None allowed after repair. 

Refer to section VIL 

2.5622 in. (65.080 mm) 
diameter maximum. 

3.745 in. (95.12 mm) 
diameter minimum. 

TA. 51212 

SHEETlOFl 



· OVERHAUL INSPECTION PROCEDURE 

ITEM: Frame, Swivel 

REF 
NO. LTR 

2 

3 A 

4 

CHARACTERISTIC 

Serviceability 

Shaft bores and 
thrust washer surfaces 

tnside diameter 

Cracks, entire part 

SHAFT BORE 

SURFACES 

INSP 
METHOD 

Visual 

V1Sual 

Measure 

Visual/ 
Magnetic 
particle 

TACOM DMWR 9-3830·501 

OIP • 7409892 

M39,IY\809,M939 

REQUISITE 

Examine for nicks. burrs. 
scoring on machined 
surfaces, and damaged 
threads. None allowed after 
repair. 

Refer to section 'v11. 

No metal transfer or 
evidence or overheating. 

l.3747 in. (34.917 mm) 
diameter maximum. 

None allowed. If cracks are 
suspect, perform magnetic 
particle inspection. Refer to 
para. 3-16g. 

TA 51213 

SHEETlOFl 
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OVERHAUL INSPECTION PROCEDURE 

ITEM: Shaft Assembly, Swivel Sheave 

REF 
NO. LTR CHARACTERISTIC 

l Serviceability 

2 Bearing surface 

3 A Outside diameter 

4 Cracks, entire part 

\ 

l 

3-88 

INSP 
METHOD 

VtSual 

Visual 

Measure 

Visual/ 
Magnetic 
particle 

BEARING SURFACE 

STRAIGllT 
PIN 

OIP • 8690893 

M39, M809, M939 

REQUISITE 

Examine for distortion of 

straight pin and corrosion. 

None allowed. Examine for 
nicks, burrs. scoring, and 
rust. None allowed after 
repair. 

Refer to section Vil. 

No metal transfer. 

2.7490 in. (69.825 mm) 
diameter minimum. 

None allowed. If cracks are 
suspect, perform magnetic 
particle inspection. R efer to 
para 3-16g. 

' ' 

TA 5121' 

SHEETlOFl 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Spacer, Beoring (2) 

REF 
NO. LTR CHARACTERISTIC 

1 Serviceability 

2 Thrust washer and 
bearing contact surfaces 

3 A Thickness 

4 B Thickness 

INSP 
METHOD 

Visual 

V15ual 

Measure 

Measure 

ntRUST WASHER SURFACE 

TACOM DMWR 9·3830-501 

OIP - 7954539-1 

M39, M809, M939 

REQUISITE 

Examine for cracks. None 
allowed Examine for nicks, 
burrs, and scoring. None 
allowed after repair. 

Refer to section V11. 

No metal transfer or 
evidence of overheating. 

O.l 78 in. (4.52 mm) 
minimum. 

0.087 in. (2.21 mm) 
minimum. 

BEARING CONTACT SURFACE 

TA 51215 

SHEETlOFl 
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OVERHAUL INSPECTION PROCEDURE 

ITEM: Sheave, Swivel 

REF 
NO. LTR CHARACTERISTIC 

Serviceability 

2 Bearing and thrust 
washer surfaces 

3 A Inside diameter (inspect only if 
bearing rejected) 

4 B Groove diameter (over two 
0.75000 in. (19.0500 mm) 
diameter pins) 

5 c Thickness 

6 Cracks, entire part 

I 

3-90 

INSP 
METHOD 

Visual 

Visual 

Measure 

Measure 

Measure 

Visual/ 
Magnetic 
particle 

OIP - 7409952 

M39,M809,M939 

REQUISITE 

Examine for nicks. burrs, 
and scoring on machined 
surfaces. None allowed after 
repair. 

Refer to section \.11. 

No metal transfer or 
evidence of overheating. 

4.2496 in. (107.940 mm) 
diameter maxim urn. 

11.968 in. (303.98 mm) 
diameter minimum. 

2.235 in. (56.77 mm) 
minimum. 

None allowed. If cracks are 

suspect, perform magnetic 
particle inspection. Refer to 

para. 3-16g. 

c--ol 

TA 51216 

SHEET I OF 1 



OVERHAUL INSPECTION PROCEDURE 

ITEM: Ball, S.aring (45) 

REF 
NO. LTR CHARACTERISTIC 

l Serviceability 

2. A Diameter 

INSP 
METHOD 

Visual 

Measure 

A 

TACOM DMWR 9·3830-501 

OIP - MSI 9059-2424 

M39,M809,M939 

REQUISITE 

Examine,for nicks, burrs. 
cracks, galling, and scoring, 
rust, and corrosion. None 
allowed. 

0.5620-0.5625 in. 
(14.275-14.288 mm) 
diameter. 

TA 51217 

SHEET I OF l 
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OVERHAUL INSPECTION PROCEDURE 

ITEM: Race, Ball Thrust, Inner and Outer (2) 

REF 
NO. LTR CHARACTERISTIC 

l Serviceability 

2 Frame bore 

3 A Inside diameter 

4 B Groove depth (2 places) 

5 Cracks, entire part 

A 

3.92 

INSP 
METHOD 

Visual 

Visual 

Measure 

Measure 

Visual/ 
Magnetic 
particle 

OIP • 7409896 

"'139,M809,Nl939 

REQUISITE 

Examine for corrosion. Xone 
allowed. Examine for nicks, 
burrs, rust. and scoring. 
None allowed after repair. 

Refer to section Vil. 

No metal transfer. 

2.811 in. (71.40 mm) 
diameter maximum. 

0.404 in. (10.26 mm) 
minimum. 

None allowed. If cracks are 
suspect, perform magnetic 
particle inspection. Refer to 
para. 3- I 6g. 

TA 51218 

sHEETlOF l 
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Section VII. REPAIR 

3-20. GENERAL. 
a. Special Process .-\ppro>al. Parts beyond wear limit tolerances may be considered for repair by special 

processes by requestin� approval of the Contracting Officer. In requesting approval, the contractor will furnish: 

(I) Written repair procedure. 

(2) Specifications covering the procedure. 

(31 Samples of parts repaired in accordance with the special processes are as follows: 

(a) One sample of plated or metallurgical parts. 

(b) Two samples of welded parts: 

I. One for metallurgical examination. 

2. One for quality sample. 

b. Repairable Defects. The special processes will include one of the following: 

REPAIR AREA PROCESSES 

Shaft journals 
Sha� load surfaces 
Brakedrum braking surfaces 
Flat surfaces 
Casting build-up of bores 
Casting crack 

<. l"nrepairablt Defects. Oo not repair any of the following: 

Chrome plate 
Spray metalize 
Spray metalize 
Hard facing arc weld 
Weld 
Weld 

( ll Casting cracks at through bores, threaded holes, or high stress areas. 

tl) Cracked, chipped, ridged, or pitted spline or gear teeth. Cracked or split keyways. 

d. Damaged Threads. 

(1 J Repair external threads having slight irregularities. Remove burrs with a soft stone. fine mill file. or 
emery cloth. Clean up slight irregularities by running a thread die of correct size over thread. Otherwise, replace 
the part. 

(2) Repair internal threads in tapped holes with minorirregularities byretapping with correct size hole tap. 

Drill out tapped holes with badly damaged threads and Install a threaded insert. Follow kit manufacturer's and 
MS33537 instructions. When drilling, the land width (space between holes or between edge of hole and edge of 
material) must measure at least three-fourths of the hole diameter. Discard components not repairable. 

e. Housings. Castings. Brakedrums. and Shaped or Machined Surfaces. Unless otherwise indicated. minor 
nicks. burrs. seoring, and surface corrosion can be repaired using tine emery cloth, crocus cloth, or a solt 
stone. Front brakedrum may be cut to 4.992 in. (126.80 mm) diameter to remove scoring or picting. Rear 
brakedrum may be cut to 4.997 in. ( 126.92 mm) diameter to remove scoring or pitting. Minor surface 
irregularities on noncontact surfaces do n ot need repair. 

L Gears. Splines. and Shafts. Remove minor nicks, burrs, and scoring using crocus cloth. soft stone, or a fine 
mill file. Pitted or grooved gear teeth and splines, unless otherwise indicated on OIP, are unrepairable and 
parts will be discarded. 

g. Surface Rust and Corrosion. Remove surface rust and corrosion from all internal parts and surfaces. 
Mechanical and/or chemical methods may be used. Minor surface rust and corrosion can be removed using 
fine mill file. tine emery doth. crocus doth, or soft stone. Refer to OIP lf pitting or scoring is uncovered when 
corrosion is removed. 

h. Special Process Reµair. Refer to para. 3-16 for special process repair references. 

3.93 
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Section Vtll. ASSEMBLY OF WINCHES 

3·21. GENERAL 

a. Preliminary Instructions. 

(I) Replace all parts furnished in Mandatory Replacement Parts List, tables 2-2 and 2-3, regardless of 
the condition of the disassembled parts. 

121 Replace only those components or subassemblies that do not conform to the tolerances in 
appendix D or fail OIP criteria. 

(3) Utilize the same handling equipment for assembly as used for disassembly. 

(4) Adhere to the following basic rules: 

(a) Keep all parts clean during assembly. Protect subassemblies from dust, as even the smallest 
particles of dust and dirt are abrasive. 

(b) Apply gear oil to all gears, shafts, and bearings during assembly. 

(c) Saturate oil seals with warm engine oil before lnstalllng. Handle seals carefully to avoid damage 
during installation. Lubricate the sealing element of all oil seals with GAA grease, M!L-G-10924, Grease, 
Automotive and Artillery. 

(d) Apply sealing compound conforming to MIL-S-45180, Sealing Compound, Gasket Hydrocarbon 
Fluid and Water Resistant, type 2, to all external cap<1Crews, threads of plugs, mounting surfaces, and outside 
diameter of oil seal retainers. 

(t) Lubricate bearings in accordance with TM 9-214. 

(0 Refer to TM 9-214 for bearing installation. 

(Cl After assembly, coat outside edges of all gasket surfaces, weld seams, and openings of 
lockwashers with sealing componnd, MIL-S-45180, type 1, or equivalent. 

(h) Tighten all bolts and nuts to specified torque. 

b. Assembly. Assemble and adjust front and rear winches In accordance with the following series vehicles 
and their respective mannals: 

(I) MJ9 Series V •hicles. 

(•l TM 9-2320-211-20-3-2, chapter LS. 
(b) TM 9-2320-211-34-2-3, chapter 17. 

Refer to TM 9-2320-211-34P for parts identification. 

( Zl M809 Serles V thiclH. 

(a) TM 9-2320-260-20-3·4, chapter 18. 
(b) TM 9-2320-260-34-2·4, chapter 17. 

Refer to TM 9-2320-260-34P/2 for parts identification. 

(3) M939 Series Vehicles. 

(a) TM 9-2320-272-20-2, chapter 10. 
(bl TM 9-2320-272-34·2, chapter 19. 

Refer to TM 9-2320-272-34P-2 for parts identification. 

3-22. LUBRICATION. 

a. Refer to LO 9-2320-211-12 (M39). 

b. Refer to LO 9-2320-260-12 (M809). 

c. Refer to LO 9-2320-272-12 (M939). 

d. Refer to chapter 4 of this DMWR for additional instructions. 

3.94 
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CHAPTER4 

FINAL ASSEMBLY AND TESTING 

Section I. GENERAL 

4-1. ASSEMBLY OF FRONT AND REAR WINCHES. 
Refer to paragraph 3-2lb. 

4-2. PRELIMINARY MEASUREMENTS AND ADJUSTMENTS. 
General. Certain measurements and adjustments are done during inspection or assembly operations for 

the winch assembly. Actual values are to be recorded on the Final Inspection Record (F.l.R.) at the time 
a<ljustment or inspection is accomplished. These measurements and a<ljustments are: 

(I) Wormshaft end freeplay- 0.005-0.015 in. (0.13--0.38 mm). 

(l) Worm gear shaft end play- 0.005-0.015 in. (0.13-0.38 mm). 

Ol Roller bracket spacing - 15.5 t 0.060-0.0 in. (393.7 t l.59-0.0 mm). Measure at top and bottom. 

(4) Poppet clearance over poppet nut - 0.015-0.060 in. (0.38-1.52 mm). 

(S) Wormshaft and worm gear backlash (all winches) 0.006-0.010 in. (0.16-0.25 mm). 

4-3. TEST FACILITY. 
Test Stand The test stand must meet these minimum requirements: 

Ol A rotating power source capable of 50 lb-ft (69 N·m) of input torque at 500-1200 rpm, driveable in 
either direction. 

(2) A quick disconnect coupling to fit the Input shaft to mechanically drive all winches. Adapters will be 
needed for power test of front winches P/N 7411122-1 and 7412382-1, which are driven by hydraulic motors. 

Ui Instrumentation to measure input shaft speed and front winch end case and gearcase (gearcase 
only on rear winch) oil temperature. 

4-4. TESTING (ACCEPTANCE TEST}. 
a. Preparation (Refer lo Figs. 4·1. 4·2, and 4-3). 

(I) Mount winch on test stand bed, but do not make connections to winch input shaft. 

(2) Make sure oil level is correct (two places on front winches and one place on rear winch) and winch 
is lubricated per LO 9-2320-211-12, LO 9--2320-260-12, or LO 9-232()..272-12. 

(3} Loosen front winch drag brake to allow drum to rotate freely. 

(,I) Loosen automatic brake to remove drag on wormsbaft. 

4-1 
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4-4. TESTING (ACCEPTANCE TEST) (Contd). 

b. h<e Runnin� T e\I. 

NOTE 

During free running test, check for the following malfunctions. 
Record discrepancies on Final Inspection Record (F.l.R. ). Make 
correction;; and record corrections on F.LR. 

(I) :\.lalfunctions: 

(a) Winch controls do not operate properly. 

(b) Binding or noise during drum rotation. 

(cl Freeplay during roller rotation. 

(di Binding, noise, or freeplay during level wind operation. 

l•I Tensioner sheaves do not rotate freely and tensioner controls do not operate properly. 

{2) Front Winch (Refer to Figs. 4-1 and 4·2). 

(a) Winch Controls. 

I. Operate manual control (clutch) lever and ensure drum engages and disengages (may have to 

rotate drum by hand to engage). Detent and Jock holds manual control lever in engaged or disengaged 
position. 

2. Drum lock holds and releases drum. In unlocked position, poppet must clear drum. No noise 
when drum free wheeled. 

!bl Drum. Drum must rotate with no binding or noise. Rotate in both wind and unwind directions. 
Engage manual control and tum input shaft 15 revolutions. Drum must rotate approximately 1/2 revolution. 

allowed. 

(Cl Rollfl'1'. 

I. Side rollers must rotate with no radial freeplay. Axial freeplay of 0-0.078 in. (0-2.38 mm) is 

2. Horizontal roller must have no noticeable radial or axial freeplay at either end. 

(d) I.eve! Wind (front Winches P/N 7411122 and 7411122·1 only). 

I. Trolley wheels must roll with no binding, noise, or noticeable radial or axial freeplay. 

2. Unlock trolley and tip at all four corners. Trolley freeplay is allowed, but must not separate 
from track when screw heads contact inside lip of track. Trolley must move over track (from stop to stop) 
with no interference. 

3. Sheave must rotate in swivel with no binding, noise, wobble. or noticeable radial or axial 
free play. 

4. Swivel must rotate in trolley over range permitted by sheave with no noticeable radial or 
axial freeptay. 

5. Trolley lock poppet must lock and unlock trolley. In lock position, ears of lock handle must 
fully seat in poppet nut. When unlocked, poppet must not interfere with movement of trolley. Jamnut must be 
tight. 

(el Tensioner jl'ront Winches P/N 7411122 and 7411122-1 Only), 

I. Sheaves must rotate with no binding, noise, wobble, or radial or axial freeplay. When moveable 
sheave is at closest position to fixed sheave, lips of sheaves must aline. 

2. Tenswner poppet must fully seat in each adjustment position and ears of latch must fully seat 
in poppet nut. Jamnut must be tight. 

3. Adjustment lever must move without interference when poppet is in unlocked position. 

{f) If no diserepancies were observed during free running test, proceed to paragraph 4·4c. 



TACOM DMWR 9·3830-501 

4-4. TESTING {ACCEPTANCE TEST) (Contd). 

b. Free Runnina TO'il (Contd). 

(3) R•ar Winch (Refer to Fig. -1·3). 

!•> Orum and Winch c·ontrols. Rear winch drum is keyed to the worm gear shaft and there L• no 
manual clutch nr drum lock. Orum is rotated only when input shaft is rotated. Drum must rotate wtth no 

binding or noise. 

(h) l.e•el Wind. 

I. Trolley wheels must roll with no binding, noise, or noticeable radial or axial freeplay. 

2. Vnloek trolley and tip at all four corners. Trolley freeplay is allowed. but must not separate 
from track when setscrews contact inside lip of track. Trolley must move over track (from stop to stop} with 
no interference. 

3. Sheave must rotate in swivel with no binding, noise, wobble, or noticeable radial or axial 
freeplay. 

4. Swivel must rotate in trolley over range permitted by sbeave witb no noticeable radial or axial 
freeplay. 

S. Trolley lock poppet must lock and unlock trolley. In lock position. ears of latch must fully seat 
in poppet nut. When unlocked., poppet must not interfere with movement of trolley. Jamnut must be tight. 

( c) Tensioner. 

I. Sheaves must rotate with no binding, noise, wobble, or radial or axial freeplay. When moveable 
sheave is at closest position to fixed sheave, lips of sheaves must aline. 

2. Actuating lever must move without interference over range of travel. 

(d) If no discrepancies were observed during free running test, proceed to paragraph 4-4e. 

c. Power Test. 

CAUTION 

• Do not perform power test on a unit while any malfunctions or 
discrepancies exist. 

• Stop test immediately if gearcase (or end case on front winches) 
temperature rises above 250"F (12l"C). Correct malfunction 
before proceeding with test . 

.!!!!!. 
• Record on Final [nspection Record (F.J.R) any malfunctions that 

occur. Also record corrections made. 

• Record lubricant temperature at time of malfunction. 

( 11 C"heck for the Following Malfunctions: 

(af Excessive noise or changes in gear noise. 

(b) Excessive bearing noise (ball or roller bearings) or scraping or binding (sleeve bearings). 

le) Drum does not rotate properly. 

( d) Lubricant leaks. 

(2) �reliminary Test Operations (Refer to Figs. 4-1, 4-2. and 4-3). 

(a) Mount winch on test stand. 

th) Connect input power and instrumentation to winch undergoing test. 

(c) Adjust automatic brake. Refer to TM 9-2320-211-20-3-2, chapter 18: TM 9·2320-260-20-3·4. 
chapter 18: or TM 9-2320-272-20-2, chapter 10. Do not tighten brake housing cover screws. 

4.3 
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4-4. TESTING (ACCEPTANCE TEsn (Contd). 
c. Power Test (Contd). 

(2) Preliminary Test Operations (Contd). 

(d) Burnishing Automatic Brake Lining. 

l. Release front winch drum lock, turn handle, and secure in unlocked position. 

2. Engage front winch manual clutch (tum drum by hand if necessary). 

3. Apply sufficient input power to maintain speed of 1100.1200 rpm for five minutes. 

4. Monitor gearcase oil temperature. Temperature should stabilize at 145'F (63'C) or less. 

S. Allow oil temperature to drop to 66-85'F (18-29"C). 
6. Adjust automatic brake as in (2) (c). 

7. Install brake housing cover (and gasket, if removed) an«_i tighten screws. 

(e) Aqjust front winch drag brake. Refer to (2) ( c), which also Includes drag brake adjustment for 
front winches. 

(3) Power Test Front and Rear Winches. 

Perfonn power tests sequences shown in table 4· l for particular winch undergoing power test. 

INPUT TO WINCH 

RPM 

Front Winch: 

500 

500 

1000 

1000 

500 

500 

1000 

1000 

Rear Winch: 

500 

500 

1000 

1000 

4-4 

Table .+-I. Test Sequences for F'r<mt a>Ut Rear Winches. 

TIME DURATION FOR EACH TEsr IS FIVE MINUTES. 

CLUTCH ENGAGEMENT 

DIRECTION 

Forward 

Reverse 

Forward 

Reverse 

CAUTIO• 
Do not shift clutch while winch is power driven. Disconnect 
input power to shift clutch. 

Forward 

Reverse 

Forward 

Reverse 

Forward 

Reverse 

Forward 

Reverse 

Not Engaged. 

Not Engaged. 

Not Engaged. 

Not Engaged. 

Engaged. 

Engaged. 

Engaged 

Engaged. 
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4-4. TESTING {ACCEPTANCE TEST) (Contd). 

c. Power Test Knntd). 

l4l Oil ln;pection. Drain oil and examine oil for e\idence of overheating (color and odor) and evidence 
or metal chips. !lakes, or powder. If these conditions are present, note on F.l.R., determine source, correct 
cause. and retest as necessary. Install oil drainplug(.s ). 

(;I Remove instrumentation and input power connections from winch. Remove winch from test stand. 

4-5. DURABILITY TESTS. 
a. General. These tests are performed as follow-on tests to the final performance test (acceptance test) 

described in paragraph 4-4. Refer to chapter 5, paragraphs 5-9 and 5· 11. 

(I) The durability tests can be run in a regular work shift schedule. This schedule pro\ides sufficient 
warmup and cool down intervals. 

121 A log based on comparable sections of the Final Inspection Record (F.l.R.), paragraph 4-8. will be 
kept for the identified durability test. 

(3) The test stand and installed winch assembly will be manned at all times while equipment is under 
power. 

(41 All cautions, notes, and malfunctions listed in paragraphs 4-2 through 4-4, will be strictly observed. 

(5) Test winch assembly will be filled with 2.6 qt (2.5 L) (2 places) for front winches and 3.0 qt (2.8 L) 
for rear winches of gear oil prior to commencement of durability test, Lubricate with GAA grease per 
LO 9·2320-211·12, LO 9-2320·260.12, and LO 9-2320.272-12. 

161 Recheck that automatic brake (all winches) and drag brake (front winches only) are adjusted th 

specifications. Refer to paragraph 4-4c(2)(d and e). 

(71 Operator performing durability type testing must be familiar with procedures for final (acceptance) 
test. 

b. Test Operalion. 

4-4). 
(I) Test winch and test equipment are set up the same as in Final Test (Acceptance Test) (paragraph 

CAUTION 

Stop test if oil temperature exceeds 250"F ( 121 "C). Find cause and 
correct before proceeding with test. Retest if necessary. 

NOTI 

• Stop test Immediately if malfunction occurs., repair as required. 

• Record lubricant temperature at time of malfunction. 

(2) Check for the following malfunctions: 

(a) Excessive noise or changes in gear noise. 

(bl Excessive bearing noise (ball and roller bearings) or scraping or binding (sleeve bearings). 

(cl Drum does not rotate properly. 

(dl Lubricant leaks. 

(3) Perform test sequences of table 4· l .  Repeat sequences t-0 meet time conditions of durability test 
being performed. 

{4) At conclusion of durability test, drain oil and examine for evidence of overheating (color and odor J 
and evidence of metal chips, flakes, or powder. If these conditions are present, determine source, correct 
cause, and retest as necessary. Install and tighten drain plug(s). 

(5) Remove instrumentation and input power connections from winch. Remove winch from test stand. 

(61 If winch successfully passes durability test, it may be processed for shipment as an accepted unit. 

c. lnilial Reconditioning Test HRT). This is a 16 hour durability test performed after Final Test (Acceptance 
Test). Refer to chapter 5, paragraph 5-9. Perform this test under conditions of paragraphs a. and b. above. 

d. Control Test (CT). This is an 8 hour durability test performed after Final Test (Acceptance Test). Refer 
to chapter 5, paragraph 5-11. Perform this test under conditions of paragraphs a. and b. above. 
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4-6. LUBRICATION. 
a. No additional oil is added after testing. Only oil remaining in unit is drain down oil. 

b. Winch assembly will be tagged, indicating incomplete lubrication. Lubrication will be completed at 
installation in accordance with lubrication order for the series vehicle. 

4-7. PAINTING, REFINISHING, AND MARKING. 

a. At completion of assembly and testing, protect the external surfaces of the winch assembly by applying 
primer and finish coats of paint. This pertains to all external surfaces except tapped holes, shaft, and 
lubrication fittings. 

b. Prepare and pretreat surfaces prior to painting as follows: 

(I) Remove all loose scale, weld spatter, and weld slag from bright metal, welds, and adjacent areas. 

(2) Remove all rust and surface scale using a Wire brush, sand blast, grit blast, or other effective 

methods. 

(3) Remove all dirt, grease, and other contaminants with clean cloth saturated with a cleaner before 
applying each coat of paint. For additional information, see TI-C-490, Cleaning Methoas for Ferrous Surfaces 
and Pretreatment for Organic Coatings and MIL-C-10578, Corrosjon Removing and Metal Conditioning 
Compound (Phosphoric Acid Base). 

llOTI 

Painting shall be performed in a well-ventilated and protected area 
that is clean and dry. 

c. Prime and paint according to the following: 

(IJ Use materials given below. 

TREATMENT SPEC. NO. 

Primer coating Tl'-P-636 

Tl'·P-664 

External surfllces MIL-P-53030 
coating 

MIL-C-46 l 68D 

Brakedrum brake lining MlL-P-46093 
contact surface only 

Tapped holes and exposed VV-L-800 
shaft. 

TITLE 

Primer Coating, Alkyd, Wood and Ferrous Metal 

Primer Coating, Synthetic, Rust-Inhibiting, Laquer 
Resisting 

Primer Coating, Epoxy, Water Reducible, Lead and 
Chromate Free 

Coating, Aliphatic Polyurethane, Chemical Agent 
Resistant, Green 383, type !I 

Primer Coating, Synthetic (for Brakedrums) 

Lubricating OU, General Purpose. Preservative (Water 
Displacing. Low Temperature) 

(l) Follow painting procedures in TM 43-0139, Painting Instructions for Field Use. 

d. Paint will be inspected to determine quality of workmanship and proper coverage to applicable 
specifications. 

e. The finish on metal surfaces will be inspected to OIP's, reclamation procedures, or engineering drawings. 
as applicable. Minor surface defects affecting appearance but not interfering with fit or function are 
acceptable. Surface defects affecting tit or function must be reworked. 

r. Markings shall be accomplished by use of label$. plates, stamping. stenciling, printing, or tagging in 
accordance with MIL-STD-129, Marking for Shipment and Storage, and MIL-STD-130, Identification Marking 
of U.S. Military Property. Hand lettering or writing shall not be used. 
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fl 
\ \ 

PARTIAL REAR VIEW 

KEY Figure 4-1. 
l. RIGHT SIDE ROLLER 
2. RIGHT ROLLER BRACKET 
3. TENSIONER FRAME 
4. 1:ENSIONER HANDLE 
5. TENSIONER SHEAVE (2) 
6. TROLLEY LOCK 
7. TROLLEYWHEEL(4) 20. LEIT SIDE ROLLER 
8. SWIVEL FRAME 21. TENSIONER LOCK 
9. LEVEL WIND SHEAVE 22. HORIZONTAL ROLLER 

10. TROLLEY FRAME 23. AUTOMATIC BRAKE HOUSING 
11. TROLLEY TRACK (2) 24. GEARCASE OIL FILLER PLUG 
12. TROLLEY STOPSCREW (2) 25. GEARCASE HOUSING 
13. MANUAL CLtm:;H LEVER 26. AUTOMATIC BRAKE ADJUSTMENT 
.14. END FRAME HOUSING (INNER SIDE OF HOUSING) 
15. END FRAME OIL FILLER PLUG 2.7. DRUM 

(REAR OF END FRAME) 28. DRAINPLUG (UNDERSIDE OF 
16. DRUM LOCK GEARCASE HOUSING) 
17. DRAG BRAKE ADJUSTMENT 29. WORMSllAFT (INPUT) 

(UNDER PIPE PLUG) 30. TIE ROD 
18. DRAINPLUG (UNDERSIDE OF 31. REAR CHANNEL 

END FRAME HOUSING) 32. END FRAME DRAINPLUG 
19. LEFT ROLLER BRACKET (Ul'.'DERSIDE OF END FRAME} 

Fi.gure 4-1. F'ronl Wim:h Asseml>ly With Level Wind and Cable T--. 
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KEY FipN4-2. 
L RIGHT SIDE ROLLER 
2. BIGHT ROLLER BRACKET 
3. TOP CHANNEL 
4. DRUM 
5. MANUAL CLUTCH HANDLE 
6. DRUM LOCK 
7, END FRAME HOUSING 

13 

8. END FRAME OIL FILLER PLUG 
(REAR OF END FRAME) 

9. DRAG BRAKE ADJUSTMENT 
(UNDER PIPE PLUG) 

10. DRA!NPLUG (UNDERSIDE OF 
END FRAME) 

REARVlEW 

11. LEFT ROLLER BRACKET 
12. LEFT SIDE ROLLER 
13. HORIZONTAL ROLLER 
14. GEARCASE HOUSING 
15. AUTOMATIC BRAKE ADJUSTMENT 

(INNER SIDE OF HOUSING) 
16. AUTOMATIC BRAKE HOUSING 
17. GEARCASE OIL FILLER PLUG 

!8. DRAINPLUG (UNDERSIDE OF 
GEARCASE HOUSING) 

19. INPUTSHAIT 
20. TIE ROD 
21. REAR CHANNEL 
22. END FRAME DRAINPLUG 

(UNDERSIDE OF END FRAME) 

F'l.gure 4-2. Frrmt Winch Assembly Without Level Wina or Cable T�. 
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KEY Fig- 4-3. 
l. GEARCASE HOUSING 
2. TROLLEY STOPSCREW (2) 
3. TROLI..EY TRACK 
4. TROLLEYWHEEL(4) 
5. TROLLEY FRAME 
6. LEVEL WIND SHEAVE 
7. SWIVEL FRAME 
8. TROLLEY LOCK 
9. TENSIONER FRAME 

10. TENSIONER LEVER 
11. END FRAME 

15 

TACOM OMWR 9-3830-501 

12. TENSIONER SHEAVE (MOVABLE) 
13. DRUM 
14. TENSIONER SHEA VE (FIXED) 
15. AUTQMAT!C BRAKE ADJUSTMENT 
16. AUTOMATIC BRAKE HOUSING 
! 7. DRAINPLUG (UNDERSIDE OF HOUSING l 
18. GEARCASE OIL FILLER PLUG 
!9. REAR CHANNEL 
20. WORMSHAFr (INPUT) 

Figure 4-3. Rear Winch Assembly With LeoolWind and Cable Tensioner. TA5122l 
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Section II. FINAL PERFORMANCE CHECK 

4-8. FINAL INSPECTION RECORD. 

FINAL INSPECTION RECORD 

FOR 

FRONT AND REAR WINCH ASSEMBLIES 

M39, M809, AND M939, S·TON, 6X6, SERIES VEHICLES 

Port No. --------- Serial No.--------- Model No.------

Dote----------� Inspector-------------------

Item Characteristic and Method of Inspector's 
No. Type of lnsl)*ction Inspection Initials 

1. COMPLETENESS OF ASSEMBLY: Manual 
Visual 

Satisfactory. 

Unsatisfactory. Describe 

2. ADJUSTMENTS: Manual 
Me a.sure 

a. Wormshafl: end freeplay. 
0.015 in. (0.13-0.38 mm) 

Satisfactory. Actual 

Unsatisfactory. 

b. Worm gear shaft end play. Manual 
0.005-0.015 in. (0.13-0.38 mm) !\lea.sure 

Satisfactory. Actual 

Unsatisfactory. 

c. Roller brackets spacing (front Manual 
winches only). 15.5 t 0.060-0.0 in. Measure 
(393.7 t 1.59-0.0 mm) 

Satisfactory. 

Unsatisfactory. Describe 

Figure 4-4. F'i.;.,,l Inspection R'1C07d (F.J.R.) (Sheet 1 of6). 
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4-8. FINAL INSPECTION RECORD (Contd). 

Item Characteristic and Method of Inspector's 
No. Type of Inspection Inspection Initials 

2. ADJUSTMENTS {Contd). 

d. Poppet clearance over poppet nut. Manual 
0.015-0.060 in. (0.38-1.52 mm} Measure 

Front winches: 

PIN 7412382 and 7412382·1 (I place) 

P/N 7411122 and 7411122·1 (3 places) 

Rear winch: 

P /N 7 409980 ( l place) 

e. Wormshaft and worm gear backlash Manual 
(all winches). 0.006-0.010 in. (0.10-0.25 mm) Measure 

Satisfactory. 

Unsatisfactory. 

3. FREE RUNNING TEST. (Refer to para. 4-4b.). 

FRONT WINCHES. 

a. Winch controls. Manual 
VISUal 

Satisfactory. 

UMatisfactory, Describe 

b. Drum. Manual 
V1Sual 

Satisfactory. 

Unsatisfactory. Describe 

c. Rollers. Manual 
V1Sual 

Satisfactory. 

Unsatisfactory. Describe 

F'iqure +4. Final lnspeetian Rerord (F.l.R.) (Sheet 2 qf 6). 
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4-8. FINAL INSPECTION RECORD (Contd). 

Item Characteristic and Method of Inspector's 
No. Type of Inspection Inspection Initials 

3. FREE RUNNING TEST (Contd). 
FRONT WINCHES (Contd). 

d. Level wind. Manual 
Visual 

Satisfactory. 

Unsatisfactory. Describe 

e. Tensioner. Manual 
VJSual 

Satisfactory. 

Unsatisfactory. Describe 

REAR WINCHES. 

r. Drum and winch controls. Manual 
Visual 

Satisfactory. 

Unsatisfactory. Describe 

g. Level wind. Manual 
VJSual 

Satisfactory. 

Unsatisfactory. Describe 

h. Tensioner. Manual 
Visual 

Satisfactory. 

Unsatisfactory. Descn'be 

F'iqure 4-4. Finallnspectiml Reoord (F.l.R.) (Sh.oot 3 of 6). 
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4-8. FINAL INSPECTION RECORD (Contd). 

Item Characteristic and Method of Inspector's 
No. Type of Inspection Inspection lnitiols 

4. POWER TEST. (Refer to para. 4-4e.) 

All winches. 

Satisfactory. Manual 
Visual 
Audible 

Unsatisfactory. Describe 

5. O!L EXAMINATION. 

Drain oil from winch undergoing test. 

Examine oll for evidence of overheating, Manual 
metal chips, flakes, or powder. Vtsual 

Evidence of overheating, metal chips, flakes, 
or powder present. 

Yes. 

No. 

Retest necessary? l 

I 6. LUBRICATION. (Refer to para. 4-6.) Vtsual 
I 

! 
7. PAINTING. 

Coverage (including suba.ssemblies), VJSual 
runs1 overspray, etc. 

Satisfactory. 

Unsatisfactory. Describe 

I 

Figure +4. Final Inspect.Um Recm-d (F.l.R.) (Skeet 4 Qf 6). 
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4-8. FINAL INSPECTION RECORD (Contd). 

Item Characteristic and Methadof Inspector's 
No. Type of Inspection Inspection Initials 

8. MARKINGS. 

Data and caution plates secure, properly Visual 
marked, etc. 

Satisfactory. 

Unsatisfactory. Describe 

9. Prepared for shipment (internal corrosion Visual 
protection, properly plugged, etc.). 

Satisfactory. 

l Unsatisfactory. Deseribe 

. I 

I 

. 
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FINAL INSPECTION REC ORO 

DEFICIENCY SHEET 

TACOM DMWR 9-3830-501 

Port No.--------- Serio! No.-------- Model No. -----

Date _________ _ Inspected by-----------------

THE INSPECTOR SHALL COMPLETE THIS FORM BY DESCRIPTION OF THE DEFICIENCIES 
NOTED ON THE FINAL INSPECTION RECORD (F.1.R.). APPROVAL OF CORRECTIVE ACTION 
TAKEN SHALL BE REQUIRED PRIOR TO ACCEPTANCE. 

Item DeKription of Deficiency 
Corrective Inspector's 

No. Action lnitiols 

Figure 4-4. Finatlnspection. Record. (F.l.R.) (SMet 6 qf 6). 
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CHAPTERS 

QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) PROVISIONS 

Section I. GENERAL REQUIREMENTS 

5-1. I NTROOUCTION. This chapter contains quality assurance/ quality control requirements of the 
contractor/depot for overhaul requirements specified herein. 

5-2. PURPOSE. Instructions specified herein, along with referenced specifications, establish guidelines 
for quality control of contractor/depot services during preshop analysis, disassembly, cleaning, component 
inspection, repair, assembly, final inspection and testing, preservation, and packing of winch assembly. 

5-3. RESPONSIBILITY FOR INSPECTION. 

a. Contractor/depot quality assurance activity is responsible for performance of inspections specified 
herein. The contractor I depot may utilize its own facilities or any other commercial laboratory acceptable to 

the procuring activity/commodity manager (PA/CM). The PA/CM reserves the right to perform any 
inspections specified herein when such inspections are necessary to ensure that supplies or services conform 
to prescribed requirements. 

b. Contractor shall develop, administer, and maintain a quality assurance program fulfilling the 
requirements of MII,..Q-9858, Quality Program Requirements. Depots shall use DESCOM·R 702-1, Depot 
Quality System, for their purpose. 

c. Contractor/depot shall notify the Contracting Officer/National Maintenance Point {NMP) in writing 
30 days in advance of date the first end Item overhauled will be subjected to complete examinations and tests 
to assure item possesses the 90 percent of new service lite expectancy. At this time the commodity 
command's quality assurance activity will advise the contractor I depot of his participation in the first 
overhauled end item inspections. 

5-4. QUALITY ASSURANCE TERMS AND DEFINITIONS. 

a. Source of Terms and Definitions. Refer to MIL-STD· 105, Sampling Procedures and Tables for Inspection 
by Attributes; MIL-STD-109, Quality Assurance Terms and Definitions; and AR 310-25, Dictionary of U.S. Army 
Terms, for the quality assurance terms and definitions used herein. 

b. Included Terms and Definitions. Leakage shall be defined by the following classifications: 

(l) Class I. Leakage indicated by wetness or discoloration not great enough to form drops. 

{l) Class JI. Leakage great enough to form drops but not enough to cause drops to drip from item being 
checked/inspected. 

Pl Class Ill. Leakage great enough to form drops that fall from the item being checked/inspected. 

5· 1 
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5·5. INSPECTION AND TEST EQUIPMENT. 

a. Contractor shall ensure that all test and measurement equipment is properly maintained and in current 
calibration status. Unless otherwise specified, contractor shall be responsible for maintenance, calibration, 
surveillance, and disposition of acceptance inspection and test equipment prescribed herein. All inspection 
and test equipment used in conjunction with program shall be controlled in accordance with requirements of 
MIL-STD· 120. Gage Inspection; MIL-l-45607, Inspection Equipment, Acquisition, Maintenance, and 
Distribution of; and MIL·STD-45662, Calibration System Requirements. All inspection and test equipment 
shall be made available to representative from procuring activity when required for verification purposes. 

b. Depot shall ensure that all inspection and test equipment used in conjunction with the program is 
mamtained and controlled in accordance with DESCOM-R 702-1. 

c. Inspection and test equipment required to overhaul the winch assemblies are listed in table 2- L 

S-6. CERTIFICATION OF PERSONNEL, MATERIALS, AND PROCESSES. 

a. Contractor/depot QA activity shall be responsible !or ascertaining and certifying that personnel skills, 
equipment, and material meet the requirements of work to be accomplished. Unless otherwise specified by 
the contract or PA/CM representative, the contractor/depot QA activity shall provide the PA/CM with 
statements or other evidence that specifications for such special processes as welding, radiography, plating, 
etc. have been complied with. 

b. Personnel and processes shall be certified in accordance with items listed below: 

OPERATION/INSPECTION QUALIFICATION PROCESS 
STANDARD/SPECIFICATION STANDARD/SPECIFICATION 

Magnetic particle inspection MIL-STD-4 lo• MIL-STD· 1949 

Penetrant inspection MIL-STD-410 MIL·STD-6866 

Radiographic inspection MIL-R· 11470 MIL-ST0-1264 
MIL·R·ll470 

MIL-STD-453 MIL-STD-1265 

Welding, resistance MIL-STD-248 MIL·W-6858 

Welding, metal arc and gas MIL-STD-248 MIL-W-8611 

Welding, repair, metal arc MIL-STD-248 MIL·STD-1943 

• Refer to Appendix A for full title of military specifications and standards. 

5-7. VISUAL INSPECTION. 

a. Standards. The contractor/depot shall develop comparison standards as the need arises to support 
preseribed inspection characteristics such as burrs, gouges, cracks, bends, mutilations, protective finish, color, 
etc. Sample standards are to assist in determining acceptance or rejection. Visual comparison standards shall 
be concurred with by PA quality element. 

b. Nondeslructive Testing {NOT). Nondestructive testing such as dye penetrant, magnetic particle, 
radiography. and ultrasonics shall be used when simple visual inspection cannot determine the existence of 
suspected defects or the extent of known defects. 
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5-8. QUALITY ASSURANCE PLAN. 
a. Contractors shall prepare a quality assurance plan reflecting complete implementation of MIL-Q-9858, 

Quality Program Requirements. 

b. Depots shall prepare a quality assurance plan in accordance with DESCOM-R 702-l. 

c. Contractor I depot quality assurance plan shall be submitted to the PA/CM quality element for approval 
30 days prior to start of work and must be available for review by the PA/CM at any time during the 
program. 

d. Contractor/depot shall notify the PA quality element in writing of any change to the quality assurance 
plan. All changes are subject to approval hy the PA/CM throughout the life of the contract/work directive. 
Plan changes are subject to change through PA. 

e. Records of all inspections by the contractor/depot shall be kept complete and available to the 
Government during the performance of the contract/work directive. 

Sedion II. INSPECTION REQUIREMENTS 

5-9. INITIAL RECONDITIONING TEST (IRT). 

a. Contractor/depot shall perform an initial reconditioning test when specified by PA. On-site Government 
quality assurance representative (QAR) shall select one sample assembly representative of contractor/ depot 
overhaul production. Overhaul facility shall notify product manager 30 da,ys in advance of :reheduleJ !RT so 
test may be witnessed. At the time of notification, the overhaul facility shall provide a test plan for review. 

b. IRT shall verify the DMWR performance requirements, special processes, final acceptance, control test, 
processing for storage and shipment, and any additional inspection requirements specified by PA. Test and 
inspection records and reports of corrective action shall be available for examination. 

c, The winch assembly shall b e  run in accordance with durability tests paragraph 4-5 except the duration 
shall be !6 hours. If there are no discrepancies, the test unit may be shipped as an accepted unit. 

5·10. COMPARISON TEST. 

Comparison testing of the winch assembly is not required unless specified by the contract/work directive. 

5-11. CONTROL TEST. 

a. General. 

{I) The control test shall be performed on an overhauled, tested, and accepted winch assembly. 

(2) Control test failure may result in discontinuance of acceptance of winch assemblies by the PA until 
the contractor/depot has demonstrated to the Government that corrective action has been taken to 
eliminate causes. 

(3) All failures shall be reported to the PA product quality manager within 48 working hours. After 
correction of all discrepancies found during control test, the winch shall be assembled. subjected to 
acceptance inspection requirements, and shipped as a serviceable overhauled winch assembly. 

b. Tesling. 

O) The PA quality manager or the delegated representative shall select an overhauled winch assembly 
for control testing and inspection at the rate of one for each 45 or fraction thereof, not to exceed three in a 

90-day period. 

(ll The selected winch assembly shall be identified as to the production overhaul period and run in 
accordance with durability tests, paragraph 4·5, and duration will be S hours. 

(3) Winch assemblies subjected to control test may b e  shipped as regular units of production, if rmal 
test and inspection requirements are met. 
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5· 12. IN-PROCESS INSPECTION. 

a. General. 

(I} Contractor/depot shall establish and perform inspections throughout the overhaul process as 
necessary to determine conforming or nonconforming material. 

(2) Government sampling inspections for OIP characteristics shall be conducted in accordance with 
MIL-STD-I 05, Implementing Acceptable Quality Levels (AQL's} of 2,5 for physical/NDT inspection methods 
and 4.0 AQL for ,;sual/measure inspection methods using single sampling, general level!!. 

(3i When any work segment as set forth in this DMWR cannot be accomplished, or can only be 
accomplished in a manner other than specified for whatever reason, prior approval of the procuring acfoity 
shall be obtained Refer to paragraphs 2·2f and g for Deviations and Exceptions. 

b. Component Inspection. 

(Ii New Components. Components that replace mandatory replacement parts and unserviceable parts 
shall be inspected as follows: 

(al Inspection of new or locally manufactured parts will be accomplished by the contractor /depot 
using applicable drawings, supplementary quality assurance provisions (SQAP's ), quality assurance 
requirements (QAR's), and quality assurance provisions (QAP's), 

. (bi The contractor/depot inspect.ion system shall utilize Government furnished inspection 
equipment or designs, when specified in the contract/work directive. 

(l) t:sed Components. 

(a) t:sed components shall be examined l 00% by the contractor I depot to determine serviceability in 
accordance with the limits, lits, and tolerances established in this DMWR. When a noncorrectable defect is 

noted, no further inspection need be performed on the defective part. In case of assemblies, the defective item 
shall be removed and inspection continued on the remaining subassemblies or components. 

(b) The OIP's in this DMWR have been prepared for parts and components with specified wear limits, 
specified performance requirements, or fatigue characteristics which may cause part failure. Refer to para· 
graph 3-19 for additional OIP information. A complete list of the OIP's is provided in appendix C of this 
DMWR. 

(c) Dye penetrant, fluorescent penetrant, and magnetic particle inspection shall be performed as 
required b y  the OIP's or when simple visual inspection cannot determine the existence of a suspected defect 
or to determine the extent of a known defect. 

(d) Bearings mounted on shafts or gear hubs and bearing races mounted in gear or hub bores with 
interference fits that can be visually inspected to determine serviceability should not be removed to obtain 
particular measurements listed in the OIP's. 

(el Bushing-type bearings mounted in component parts that can be visually inspected and the inside 
bushing diameter measurements made should not be removed for outside diameter measurement of bushings 
or inside diameter measurement of bushing bores. 

(3) Repaired Components. Parts repaired shall be inspected in accordance with the following: 

(a) Methods of repair/rework shall be inspected to ensure that they are in accordance with specifi· 
cations and this DMWR. 

{b) Repaired/reworked components will be inspected to OIP's and/or drawings, as applicable. 

c. Assembly Inspection. The contractor/depot shall: 

( I) Continue surveillance over the torquing activity to ensure that torque values are properly 
maintained. The frequency of torque checks shall be detennined by the contractor I depot and approved by 
the PA/CM. 

(2) Monitor that required mandatory replacement parts prescribed in this DMWR are installed. 

d. Painting and Mtlal Finish Inspection. 

{I) Painting of the winch assembly shall be monitored to meet the requirements of this DMWR 

(2) The finish on metal surfaces will be inspected to OIP's, reclamation procedures, or engineering 
drawings as applicable. 
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5-13. ACCEPTANCE INSPECTION. 

a. Contractor/depot QA actMtywill inspect each winch assembly in accordance with the requirements of 
this OM\\1!. utilizing the Final InspeNion Record (F.l.R.l. paragraph 4·8. Failure to meet the requirements of 
F.l.R. shall be cause for rejection. Contractor shall submit a completed copy of F.I.R. to the Government for 
each winch assembly offer<>d for acceptance to the Government. Depots shall maintain an acceptance system 
in accordance w.ith DESC'OM-R i02- l. Final acceptance shall not be considered until there is confonnance 
with all "Peritied requirements. 

b. Add it ion al inspection req\lirements may be established by the contractor I depot as necessary to 

enhance final inspection. 

S-14. RELIABILITY, AVAILABILITY, MAINTAINABILITY, AND DURABILITY (RAM-DJ 
REQUIREMENTS. 

a. The winch assembly shall demonstrate 100% DMWR perrormance, with reduced durability of 90";. of new 
production requirements. 

b. R&\1-D testing shall be conducted when and as specified by the PA contract/work directive. 
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CHAPTER6 

PRESERVATION, PACKING, AND MARKING 

Section I. GENERAL REQUIREMENTS 

6-1. PRESERVATION AND PACKAGING. 

a. General. Refer to the Army Centl"al Logistics Data Bank (ACLDB} for detailed packaging instructions. If 
detailed packaging instructions are not provided in the ACLDB, the DARCOM Packaging, Storage, and 
Containerization (Tobyhanna Army Depot, ATTN: SDSTO·TP·P, Tobyhanna, PA 18466) should be contacted 
by the performing depot. U work ls being performed by a contractor, the contracting officer should be 
contacted for detailed packaging instructions. 

b. Methods and Materials. The methods and materials used in the cleaning, preservation, and packaging, 
unless otherwise specified, shall be in accordance with material specifications, standard packing provisions, 
and detailed packaging data sheets, MIL·P·l 16, Preservation, Methods of, and MIL·P·l4232, Equipment and 
Tools for Army Material. 

6-2. SHIPMENT. 

Equipment shall be prepared for shipment per instructions in the packaging sheets. Shipments shall be 
accomplished in accordance with terms of the contract. 

Section II. STORAGE AND MARKING 

6-3. STORAGE. 

a. Preparation of Equipment. Equipment shall be prepared for storage per instruction in the applicable 
packaging data sheets. Storage shall be accomplished in accordance with applicable U.S. Army storage and 
serviceability standards. 

b. Preservation During Interim Stora1e. During interim storage, parts which are subject to deterioration or 

corrosion shall be preserved in accordance with MIL· P· 116. 

6-4. MARKING FOR STORAGE AND SHIPMENT. 

Marking of equipment for storage and shipment shall be in accordance with MIL·ST0· 129, Marking for 
Shipment and Storage and MIL·STD-130, Identification Marking of U.S. Military Property. 

6· I (6·2 blank) 
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REFERENCES 

TACOM DMWR 9-3830-501 

Publications and forms referenced in this DMWR are listed below by publication number and title. 

PUBLICATION 

Quality Control/Quality Assurance: 

DESCOM-R 702-1 

DA Pamphlets: 

DA PAM 310-1 

DA PAM 738-750 

Forms: 

DA Form 2028 

DA Form 2407 

SFForm 368 

Federal Speclflcations: 

ANSI-AS.I 

QQ-C-320 

QQ-P-416 

TT-C-490 

TT-P-636 

TT-P-664 

VV-L-800 

Military Specifications: 

DOO-P-16232 

MIL-A-8625 

MIL-C-5541 

MIL-C-105 78 

MIL-C-16173 

Ml_L-C-26074 

MIL-C-461680 

MIL-G-10924 

TIRE 

Depot Quality System 

Consolidated Index of Army Publications and Blank Forms 

The Army Maintenance Management System (TAMMS) 

Recommended Changes to DA Publications and Blank Forms 

Maintenance Request 

Quality Deficiency Report (Category II) 

Covered Carbon Steel AIC Welding Electrodes, Specifications for 

Chromium Plating (Electrodeposited) 

Plating, Cadmium (Electrodeposited) 

Cleaning Methods for Ferrous Surfaces and Pretreatment for 
Organic Coatings 

Primer Coating, Alkyd, Wood and Ferrous Metal 

Primer Coating, Synthetic, Rust-Inhibiting. Lacquer-Resisting 

Lubricating Oil, General Purpose, Preservative (Water Displacing, 
Low Temperature) 

Phosphate Coating, HeavY, Manganese or Zinc Base (for Ferrous 
Metals) 

Anodic Coating for Aluminum and Aluminum Alloys 

Chemical Conversion Coatings on Aluminum and Aluminum 
Alloys 

Corrosion Removing and Metal Conditioning Compound 
(Phosphoric Acid Base) 

Corrosion Preventive Compound, Solvent Cutback, Cold 
Application 

Coatings, Electroless Nickel, Requirements for 

Coating, Aliphatic Polyurethane, Chemical Agent Resistant, 
Green 383, Type II 

Grease, Automotive and Artillery 

A·l 



TACOM OMWR 9·3130·501 

PUBLICATION 

Military Specifications (Contd): 

MIL-1-23310 

MIL-!-8846 

MlL·l-13857 

MIL-1-45208 

MIL-1-45607 

MlL-L-46002 

MlL-P· l l6 

MIL-P-514 

MlL-P-14232 

MIL-P-46093 

MIL-P-53030 

MIL-Q-9858. 

MIL-R-11470 

MlL-S-45180 

MIL-W-6712 

MIL-W-6858 (REVD) 

MIL-W-8604 

M!L-W-8611 

MIL-W-13773 

Military Standards: 

14JL· STD-105 

MIL·STD-109 

MIL-STD-120 

MIL-STD-129 

MlL-STD-1 30 

MIL-STD-248 

MIL-STD· 276 

MIL-STD·410 

MIL-STD-453 

MIL·STD-1261 

MIL-STD-1264 

MIL-STD-1265 

A-2 

TITLE 

Inhibitors, Corrosion, Volatile OU Type 

Inserts, Screw-Thread, Helical Coil 

Impregnation of Metal Castings 

Inspection System Requirements 

Inspection Equipment, Acquisition, Maintenance and 
Distribution of 

Preservative Oil, Contact and V olatile Corrosion - Inhibited 

Preservation, Methods of 

Plate, Identification, lnstructron, and Marking Blank 

Parts, Equipment and Tools for Army Material 

Primer Coating, Synthetic (for Brakedrums) 

Primer Coating, Epoxy, Water Reducible, Lead and Chromate Free 

Quality.Program Requirements 

Radiographic lnspectron; Qualification of Equipment, Operators, 
and Procedures 

Sealing Compound, Gasket, Hydrocarbon Fluid and Water 
Resistant 

Wire, Metalizing 

Welding, Resistance: Spot and Seam, VSMF 

Welding, Fusion: Aluminum Alloys; Process and Performance of 

Welding, Metal Arc and Gas, Steels, and Corrosion, and Heat 
Resistant Alloys; Process for VSMF 

Welding, Repalr of Steel Castings (Other than 
Armor) Metal Arc, Manual 

Sampling Procedures and Tables for Inspection by Attributes 

Quality Assuranc e Terms and Definitions 

Gage Inspection 

Marking for Shipment and Storage 

Identification Marking of U.S. Military Property 

Welding and Brazing Procedures, and Performance 
Qualiflcations 

Impregnation of Porous Nonferrous Metal Castings 

Nondestructive Testing Personnel Qualiflcation and Certification 
(Eddy Current, Liquid Penetrant, Magnetic Particle, 
Radiographic, and Ultrasonic) 

Inspection, Radiographic 

Arc Welding Procedures for C-0nstructional Steels 

Radiographic Inspection for Soundness of Welds in Steel by 
Comparison to Graded ASTM E390 Reference Radiographs 

Radrographic Inspection, Classification and Soundness 
Requirements for Steel Castings 



PUBLICATION 

Military Standards (Contd): 
MIL-STD· 1943 

MIL-STD-1949 

MIL-STD-6866 

MIL-STD-45662 

MIL-STD·MS335.'.l7 

Technical Bulletins: 

TB ORD l024 

TB ORD l030 

Technical Manuals: 

TM 9·214 

TM 9-237 

TM 9-247 

TM 9-2320-211-34P 

TM 9-2320-211-20-3-2 

TM 9-2320-211-34·2-3 

TM 9-2320-260-34P /2 

TM 9-2320-260-20-3-4 

TM 9-2320-260-34-2-4 

TM 9-2320-272-34P-2 

TM 9-2320-272-20-2 

TM 9-2320-272-34-2 

TM 43-0139 

Lubrication Orders: 

LO 9-2320-211-12 

LO 9· 2320-260-12 

LO 9-2320-272-12 

Army Regulations: 

AR 310-25 

TACOM DMWR 9·3830·501 

TIT!.£ 

Welding Repair of Steel Casting (Other than Armor) 

Inspection Process, Magnetic Particle 

Inspection, Penetrant, Method of 

Calibration System Requirements 

Insert, Screw Thread, Helical Coil, Coarse and Fine Thread, 
Standard Dimensions for 

Army Equipment: Manufacture of Data Plates 

Army Vehicles: Installation and Use of Overhaul/MWO 
Data Plates 

Inspection, Care, and Maintenance of Antifriction Bearings 

Welding Theory and Application 

Materials Used for Cleaning, Preserving, A brading, and 
Cementing Ordnance Material and Related Materials 
Including Chemicals 

Direct Support and General Support Maintenance Repair Parts 
and Special Tools List for True k: 5-Ton, 6x6, M39 Serles Vehides 

Organizational Maintenance Manual for Truck: 5-Ton , 6x6, 
M939 Series Vehicles 

Direct Support and General Support Maintenance Manual for 
Truck: 5·Ton, 6x6, M39 Series Vehicles 

Direct Support and General Support Maintenance Repair Parts 
and Special Tools List for Truck: 5·Ton, 6x6, M809 Series Vehicles 

Organizational Maintenance Manual for Truck: 5·Ton, 6x6, M809 
Series Vehicles 

Direct Support and General Support Maintenance Manual for 
Truck 5-Ton, 6x6, M809 Series Vehicles 

Direct Support and General Support Maintenance Repair Parts 
and Special Tools List for Truck: 5-Ton, 6x6, M939 Series Vehicles 

Organizational Maintenance Manual for Truck: 5-Ton, 6x6, M939 
Series Vehicles 

Direct Support and General Support Maintenance for Truck: 

5-Ton, 6x6, M939 Series Vehicles 

Painting Instructions for Field Use 

Lubrication Order for C hassis, Truck 5-Ton, 6x6, 
M39 Series Vehicles 

Lubrication Order for Chassis, Truck: 5-Ton, 6x6, 
M809 Series Vehicles 

Lubrication Order for Truck: 5-Ton, 6x6, 
M93'l Series Vehicles 

Dictionary of U.S. Army Terms 
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APPENDIX B 

REPAIR PARTS AND SPECIAL TOOLS LIST 

Refer to TM 9·2320.21 l-34P (M39), TM 9-2320-260.34?/2 (M809), and TM 9-2320-272-34?-2 (M939) for 
repair parts. 

There are no additional tools required for this overhaul. Refer to appendix E for fabricated tools. 
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APPENDIXC 

OVERHAUL INSPECTION PROCEDURES 

List of overhaul Inspection Procedures (table C-1} is provided as a means of ready refereoce to actual OIPs 
included in the inspection portion of this DMWR. OVerhaul  Inspection Procedures (Olf's) included in this DMWR 
are inspection documents that provide inspection data to the contractor and the Government Quality Assurance 
representative. Also included are nomenclature and Acceptable Quality Level (AQL) of the wear limit. Sampling 
inspection to determine the overhaul compliance to OIP-required AQL is for Go•l!rnment inspection only. 
Contractor is required to provide 100\\', inspection assuran<:e to wear limit requirements. 

PART NO. NOMENCLATURE PAGES 

FRONT WINCH. 

7954482 Frame, End 3-21 

7409150 Latch, Lock 3-22 

7538725/8344240 Nut, Lock Poppet 3-23 

8723828 Poppet, Drum Lock 3-24 

7017190 Shaft, Shifter 3-25 

7017195 Yoke, Clutch Shifter 3-26 

7409814 Clutch, Sliding 3-27 

7954477/7409800 Drum with BushinS" 3-28 

7954454/7 409800 Sleeve, End Bearing with Bushing 3-30 

7954476/7409800 Cover with Bushing, Gearca.se 3-31 

7409823 Gear, Worm 3-32 

7954473 Shaft, Drum 3-33 

7954478 Worm 3-34 

8331202 Lock Asaembly, Shifter 3-35 

7954484/7409800 Gearca.se with Bushing 3-36 

7409817 Drum, Automatic Brake 3-38 

7954475 Case, Automatic Brake 3-39 

8344251 Lever, Tensioner 3-40 

7411166 Poppet, Tensioner 3-41 

8344506/7411163 Block Assembly, Bearing with Bushing 3-42 

7004965 Camshaft, Tensioner 3-43 

8344248/7411164 Frame. Tensioner with Bushing 3-44 

8344250 Sheave, Tensioner (2) 3-45 

74l 1161/MS5!83S.147 Pin, Tensioner, Roller Sheave with Straight Pin 3-46 

C-1 



TACOM DMWR 9-3830-501 

Tat>le C-1 List qf Owrhaul lnspecti.qn Procedures (Contd) 

PART NO. NOMENCLATURE PAGES 

FRONT WINCH (Contd). 

8741768 Poppet, Trolley Lock 3-47 

8344234 Track Assembly, Trolley, Front 3-48 

8344243 WheeL Trolley ( 4) 3-49 

8344245/7994954 Frame, Trolley with Axles 3-50 

7994976/8344246 Frame, Swivel Sheave with Extension 3-51 

7411123 Race, Ball Thrust, Inner (Upper) 3-52 

MS19059-2422 Ball, Bearing ( 26) 3-53 

7411124 Race, Ball Thrust, Outer (Lower) 3-54 

8344244 Bolt, Swivel Sheave 3-55 

7411121 Sheave, Swivel 3·56 

7954470 Roller Assembly 3-57 

7409725 Shaft, Roller 3-58 

7409804/7409804-l, Bracket and Side Roller Assembly, Left and Right 3-59 
7 409805/1409805-1, 
7409695/7409609 

12300666-1/12300666-2 Plate, Cable Guide, Left and Right 3-60 

7409695/7409807 Roller, Side, with Bushings 3-61 

7409609 Pin, Side Roller 3-62 

REAR WINCH. 

7954585 Frame, End 3-63 

7954586 Drum Assembly ' 
3-64 

795453417409666 Sleeve, End Bearing with Bushing 3-65 

7954563 Shaft 3-66 

7409934 Gear, Worm 3-67 

7954562 Worm 3-68 

7409925 Drum, Automatic Brake 3-69 

7954500 Case, Automatk! Brake 3-70 

7954587/7409666 Cover, Gearease with Bushing 3-71 

7409669/7409666 Gearease with Bushing 3-72 

7409935. Lever, Rocker 3-73 

7409665 Bracket, Tensioner, Right-Hand 3-74 

7409668 Bracket, Tensioner, Left-Hand 3-75 

7409945 Pin, Tensioner Sheave 3-76 

7409930 Frame Assembly, Adjustable Sheave 3-77 

7409948 Sheave, Tensioner (2) 3-78 

7954584 Frame Assembly, Tensioner 3-79 
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Table C-l. List of Overhaul [1'1$p<Ction Procedures (Cmitd). 

PART NO. NOMENCLATURE PAGES 

REAR W1NCH (Contd). 

7409150 Latch, Trolley Lock 3-80 

8344240 Nut, Poppet, Trolley 3-81 

8741768 Poppet, Trolley Lock 3-82 

7954574 Track Assembly, Trolley, Rear 3-83 
869089417409950 Frame Assembly, Trolley :J-84 

7409960 Wheel, Trolley ( 4) 3-86 ' 

7409892 Frame,S�I 3-87 
8690893 Shaft Assembly, Swivel Sheave 3-88 

7954539-1 Spacer, Bearing (2) 3-89 
7409952 Sheave, Swivel 3-90 
MS 19059-2424 Ball, Bearing ( 45) 3-91 

7409896 Race, Ball Thrust, Inner and Outer (2) 3-92 
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APPENDIX D 

FITS AND TOLERANCES 

Repair and replacement standards (table D· I) give the minimum, maximum, and key clearances of new or 

overhauled parts. �ormally, all parts which have not worn beyond the dimensions shown in the tolerances 
column (if not otherwise damaged) are acceptable for sel".ice. 

0·1 
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Table[). J. Repair and Replacement Standard.s. 

INDEX 
ITEM/POINT OF MEASUREMENT WEAR LIMIT 

NUMBER 

FRONT WINCH 

I Thrust ring thickness (P/N 7409591) 0.492 • 0.508 in. 
(12.50 · 12.90 mm) 

2 Thrust ring thickness (P /N 7 409685) 0.486 · 0.490 in. 
(12.34 · 12.45 mm) 

3 Drum shaft bearing inside diameter ( 4) 2.127 · 2.130 in. 
(P /N 7409800) (54.04 • 54.10 mm) 

4 Drum shaft outside diameter (4 places) (P/N 7954473) 2.123 • 2.125 in. 
(53.92 • 53.98 mm) 

5 Worm and worm gear backlash 0.006 · 0.010 in. 
(0.15 • 0.25 mm) 

6 Worm shaft end play (assembly) 0.005 • 0.0 ! 5 in. 
(0.13 · 0.38 mm) 

7 Drum shaft end play (assembly) 0.005 . 0.015 in. 
(0.13 • 0.38 mm) 

5 

TAS1222 

F'i{Ju.re D-L Repair and RepUJcfrmml.t St.andards; Pr>ints of Measuyem,mtfor Front Winek and Components. 
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Table !>1. Repair and Replru:ement Standards (O:mtd). 

INDEX ITEM/POINT OF MEASUREMENT TOLERANCES NUMBER 

FRONT WINCH TENSIONER 

1 Tensioner roller pin outside diameter o.9995 - LOOOO in. 
(P/N 741l!61) (25.273 - 25.4000 mm) 

2 Tensioner thrust washer thickness ( 4) 0.0615 - 0.0635 in. 
(P/N 7411170) (t.562 - 1.6091 mm) 

3 Tensioner roller shaft cam bearing surface 0.748- 0.750 in. 
outside diameter (2 places) (P/N 7994965) (19.00 · 19.05 mm) 

4 Tensioner roller shaft cam outside diameter 0.9995 - 1.0000 in. 

(P /N 7954965) (25.387 - 25.40 mm) 

5 Tensioner roller shaft bushing inside diameter 0.751 - 0.754 in. 
(P/N 741!164and 7411163) (19.07 • l9.15mrn) 

6 Tensioner sheave thickness (2) (P /N 8344250) l.230 - 1.240 in. 
(31.24 - 31.50 mm) 

FRONT WINCH LEVEL WIND 

7 Le•-el wind sheave thrust washer thickness (2) 0.0615 - 0.0635 in. 
(P /N 8344242) (1.562 - 1.609 mm) 

8 Level wind sheave thickness (P/N 7411121) l.985 - l.990 in. 
(50.42 - 50.55 mm) 

9 Level wind axle thrust washer thickness ( 4) 0.0615 - 0.0635 in. 
(PIN 7411152) (l.562 - 1.609 mm) 

3 4 3 

/ '"@ 
• •/ 

·� 
- . 

"@) 
5 

rt{ 
L-

I r2)) \Jbl \.'::'.'./ 

Figure !>2. Repair and Replacemmtt Standards; Pt>ints af Measurement for Front Winch. Tensioner 

and Front Winch Level Wind. rA 512D 
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INDEX 
NUMBER 

l 

2 

3 

4 

5 

1 

D·4 

Table D-1. Repair and Replacement Standards (Contd). 

ITEM/POINT OF MEASUREMENT 

FRONT WINCH ROLLER 

Side roller pin outside diameter (2) 
(P /N 7409609) 

Side roller bushing inside diameter ( 4) 
(PIN 7409807) 

Side roller thrust washer thickness ( 4) 
(P /N 7 409728) 

Roller shaft outside diameter (2 places) 
(P/N 7409725) 

Roller shaft thrust washer thickness (2) 
(P/N 7409729) (may have notch on outer edge) 

I 
1· 

... 

TOLERANCES 

0,995 • LOOO in. 
(25.27 • 25.40 mm) 

LOO l - L004 in. 
(25.43 · 25.50 mm) 

0.059 • 0.000 in. 
(L49 · L52 mm) 

L4995 - 1.5000 in. 
(38.087 - 38.100 mm) 

0.0615. 0.0655 in. 
(L562 - L664 mm) 

2 

TA 51224 
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NUMBER 

l 

2 

3 

4 

5 

6 

1 

TACOM DMWR 9·3830·501 

Table D-l. Repair and Replacement Standards (Cantd). 

ITI!M/POINT OF MEASUREMENT 

REAR W1NCH 

Keyed thrust washer thickness ( 4) 
{P/N 7409977 and 7409979) 

Drum shaft outside diameter ( 3 places) 
(P /N 7954563) 

Drum shaft bushing inside diameter (3) 
(P/N 7409666) 

Drum shaft end play (assembly) 

Worm shaft end play (assembly) 

Worm and worm gear backlash (installed) 

2 2 

= = 

TOLERANCES 

0.0615 · 0.0655 in. 
(l.562 · l.664 mmJ 

2.998 · 3.000 in. 
(76.15 · 76.20 mm) 

3.005 · 3.007 in. 
( 76.33 · 76.38 mm) 

0.005 - 0.015 in. 
(0.13 • 0.38 mm) 

0.005 · 0.015 in. 

(0.13 - 0.38 mm) 

0.006 · O.Ol 0 in. 
(0.15 · 0.25 mm) 

. 

� - A111111 , ' -......., •\\ f• i 
' 

- -

TA51225 
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INDEX 
NUMBER 

l 

2 

3 

4 

5 

6 

7 

8 

Table D-I. Repair and Replacement Standards (Contd}. 

ITEM/POINT OF MEASUREMENT 

REAR WINCH TENSIONER 

Tensioner sheave thrust washer thickness ( 4) 
(P/N 7409975) 

Tensioner roller pin outside diameter (2) 
(P/N 7409945) 

Tensioner sheave thickness (2) (P /N 7409948) 

REAR WINCH LEVEL WIND 

Level wind axle outside diameter ( 4) 
(PIN 7409891) 

Level wind shaft outside diameter 

(PIN 7 409950) 

Level wind axle thrust washer thickness ( 4) 
(P/N 7409953) 

Level wind sheave pin outside diameter 

(PIN 8690893) 

Level wind sheave thrust washer thickness (2) 
(PIN 7409958) 

2 

• c 

TOLERANCES 

0.0615 - 0.0655 in. 
( 1.562 · 1.664 mm) 

1.2495 - 1.2500 in. 
(31.737 · 31.750 mm) 

l.480 · 1.490 in. 
(37.50 . 37.85 mm) 

1.9995 - 2.0000 in. 
(50,787 · 50.800 mm) 

0.8745 · 0.8750 in. 
(22.212 - 22.225 mm) 

0.0615 - 0. 0655 in. 
(L562 - 1.664 mm) 

2.7490 · 2.7496 in. 
(69.825 - 69.840 mm) 

0.0615 - 0.0655 in. 
(l.562 - 1.664 mm) 

• 

F'if;ure D-5. Repair and Replacement Standards; P!nnts qf M....,.rementf<rr Rear Winch T"""'°""" 

D·6 

and Rear Winek Level Wind. TA 51226 
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Table D-1. Repair and Replacement Standards (Contd). 

INDEX ITEM/POINT OF MEASUREMENT TOLERANCES 
! 

NUMBER I 
! 

REAR WINCH LEVEL WIND (Contd) 

\ l Sheave spacer thickness (P /N 7954539) 0.087 - 0.091 in. 

i 
(2.21 - 2.31 mm) 

2 Sheave spacer thickness (P /N 7954539) 0.178- 0.182 in. 
(4.52- 4.62 mm) 

3 Level wind sheave thickness (P/N 7409952) 2.235 - 2.240 in. I 
(56.77 • 56.90 mm} 

Figure D-6. Repair o.nd Replacement Slo.ndards; PIJints qf MeasunmMmtfor Rear Winch Leve! Wind (0.mtd). 
TA 51227 
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Quality of Mllffrial Int.Inn.dint• Minimum Comm.,.cial M<tdium Camm•rcial 

SAi Grocl• NUinb.r 1 or2 5 6or7 

Capscrew Head 

[m [m � Markings: 

Manufacturer's marks 
may vary. Below are 
all SAE Grade 5 

(3·Une) 

® 9 @ 
Tl>l>le [).2. Sla1'Uiord Capscrew Markings and Tt>P"q11e �(Contd). 

Quality of Mct•rial lnt.rm<tdlat• Minimum Comm•rcial Medium Comm•rcial 

SAE Graci. Numi..r 1 or2 5 6or7 

Coptcrow lody Si&• Torqu• Torqu• Toniuo 
(lnch<ul (l'Mffd) lb-ft (N·ml lb· ft (N·ml lb-ft (N.,.,.I 

1/4 20 5 7 8 11 10 14 
28 6 8 10 14 - -

5/16 18 11 15 17 23 19 26 
24 13 18 19 26 .. .. 

3/8 16 18 24 31 42 34 46 
24 20 27 35 48 - --

7/16 14 28 38 49 66 55 75 
20 30 41 55 75 -· --

l/2 13 39 53 75 102 85 115 
20 41 56 85 115 .. -· 

9/16 12 51 69 110 149 120 163 
18 55 75 120 163 .. .. 

5/8 11 83 113 150 203 167 227 
LS 95 129 170 231 .. --

3/4 10 1015 142 270 366 280 380 
16 115 156 295 400 .. --

7/8 9 160 217 3915 536 440 597 
14 175 237 435 591 -· -

1 8 235 319 590 800 660 895 
14 250 339 660 895 - -· 

L. Always use torque values Usted above when specifl;:ations are not available. 
2. The above is baaed on use of clean and dry thread& 
3. Reduce torque by 10% if engine oil is 'used as a lubricant. 
4. Reduce torque by 20% If new plated capscrews are used. 

hat Comm•rcial 

I 

[m 

lest Comm•rcial 

I 

Torq.,. 
lb-ft (N-mi 

12 16 
14 19 

24 33 
27 37 

44 60 
49 66 

70 95 
78 106 

105 142 
120 163 

155 210 
170 231 

210 285 
240 325 

375 509 
420 570 

605 820 
675 915 

910 1234 
990 1342 

CAUTION: Capscrews threaded Into aluminum may require reductions in torqueof30% or more unless 
inserts are used. TA s1m 
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APPENDIX E 

FABRICATED TOOLS ANO EQUIPMENT 

Section I. INTRODUCTION 

This appendix includes complete instructions for making items authorized to be manufactured or fabricated 
at depot level maintenance. 

E-1 
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Section II. ILLUSTRATED MANUFACTURING INSTRUCTIONS 

NOMENCLATURE 

Front Wineh Roller firackets 
Spacer Gage 

FABRICATION INSTRUCTIONS: 

. 

I. Rough body plate of gage to longest dimension. 

MATERIAL REQUIRED 

I ea. - IS-S/8 x :3-l/2 x 1/4 in. (approx. metnc 
39. 7 x 8.8 x 0.64 cm) medium carbon steel plate 

2 ea. - 12 x 1/2 x 1/4 in. (approx. met ric :JO.!\ x 
1.27 x 0.64 cm) medium carbon steer bar 

4 ea. - no. 8 x 3/4 in. NF grade 8 fiat head sere""' 

2. Drill. tap. and mount two stiffener bars on drilled body plate as shown. Screw spacing not critical. 
Follow general proportions in sketch. 

3. Machine end faces to lin al tolerances after stiffeners assembled on body. 

4. Break all linal assembly sharp edges to 0.010-0.020 in. (0.25-0.051 mm). 

5. Tolerances, unless otherwise stated, are: 

a. Linear 0.030 in. (0. 76 mm). 

b. Radius (internal or external) 0.060 in. (l.5 mm). 

6. Etch markings on one end on each side of gage. 

7. Fini.shed surfaces 60-80 micro-inches on end faces of gage body. 

8. Lightly grind or stone off any burrs or sharp edges of screw heads or tips. 

9. Final finish: 

a. Phosphate treat all surfaces except end faces. (Refer to DOD-P-16232.) 

b. Optional. Prime, per specification TT·P-636 or TT·P·664, and paint, per MIL·C-461680, except 
both end faces. 

Figure E·l. F'ront Winch Roller Brackets Spacer Gage. 
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Section II. ILLUSTRATED MANUFACTURING INSTRUCTIONS (Contd). 

SKETCH OR DIAGRAM: 

1: IN. (2..5 C:\I) ·I . :1 PLACES) 

I �� 
• 1(2 IN. ( 8.9 CMJ MEDIAN! (2 PLACES) 

1 MIN r 7/8lN.(2lOCM) 
(2PLACES) 

1/4 IN. (0.64 CM) 

STIFFENER llAR (2) 

15560-0.005 IN. 
( 39.52-0.013 CM) 

l 2 IN. (30.5 CM) I 

:/i 
- - I 

3 IN. (7.6 CM) 
(2 PLACES) 

. 

l 5.440 • Q.005 IN. 
(39.22 !

-
Ml3CM) 

IS.500 ! 0.005 IN. 
(39.37 !O.Oi3CM) 

GAGE BODY PLATE 

1/4 JN. (0.64 CM) II 

1·1/2 lN i:J70!l 
1"' PL-'\CES EACH E:-;D) -

I 
f 

H/ZIN. (38 CMl 
l 

-

TAP BAR TIIROCG!f 
#8 NF THREAD 

GRIND BOTH SIDES F'!XSH 
AT SCREW HEAD AND TIP 

USE: Gage is used to set roller bracket spacing after drum shaft free play is set, channel, trolley track. 
and threaded rod are all tightened. Tensioner assembly is to be installed after bracket spacing is 
correct. Check spacing at top and bottom of machined pads on roller brackets. DO NOT FORCE 
GAGE WHEN CHECKING SPACING. Recheck spacing after brackets-to-housings screws are 
torqued. 

Figure E-1. Front Winch Roll.er Brackets Spacer Gage (Contd). 
TA 51229 

E-3 (E-4 blank) 
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APPENDIX F 

EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST 

Section I. INTRODUCTION 

F-1. SCOPE. 

This app•mdix lists expendable/durable supplies required to perform overhaul service at depot level for the 
front and rear winches. 

F-2. EXPLANATION OF COLUMNS. 

a. Column I 1) - lt•m :"/umber. This number is assigned to the entry in the listing. 

b. Column (l) - 'iationaLSto<k Sumher. This is the National Stock Number used to request or requisition 
the item. 

c. Column IJ) - Description. Indicates the Federal item name and, if required. a description to identify the 
item. The last line for each item indicates the Federal Supply Code for Manufacturer (FSCM) in parentheses. 
followed hy the part number. 

d. Column (4) - l"nit of Measure (l'./M). Indicates the measure used in performing the actual maintenance 
function. This measure Is expressed by a two character alphabetical abbreviation {e.g., ea, in., pr, gl. etc}. Ef 
the unit of measure differs fr om unit or issue, requisition the lowest unit or issue that will satisfy 
requirements based o n  number of units processed for a requisition period. 

Section II. EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST 

{1) (2) (3) (4) 
ITEM NATIONAL 
NO. STOCK NO. DESCRIPTION U/M 

l CLOTH: abrasive, crocus 
(58536) A·A-1206 ii 

5350-00-221 ·0872 9 in. x 11 in. Sheets, 50 Sheets/Pa<:kage SH 
5350-00-221-0871 250 Sheet/Package SH 
5350-0()..268..31! 6 50Yard Roll YD 

2 CLOTH: Cleaning, lint-free, general purpose, white 
(81349) MIL-C-85043 

7920-00-044-928 l IO Pound Box LB 

3 COATING: aliphatic polyurethane, chemical agent resistant, 
green 383, MIL-C-46168D, type II 
( 19207) 5584154 

8010-0 l-160-67 41 l Gallon Can GL 

8010-01-160-6747 55 Gallon Drum GL 

4 COATING: primer, alkyd, wood and ferrous metal 
(81348) TI-P-636 

80I0-0l·140-0959 l Gallon Can GL 
. 

F·l 
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Section II. EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST (Contd). 

(1) (2) (3) {4) 
ITEM NATIONAL 
NO. STOCK NO. DESCRIPTION U/M 

5 COATING: primer, synthetic rust-inhibiting 
(81348) TI-P-664 

8010-01-161-7275 I Gallon Can GL 

6 DRYCLEANING SOLVENT 
(81348) P-0-680, Type!! 

6850.00-110-4498 l Pint Can PT 

6850-00-27 4-542 l 5 Gallon Drum GL 

6850-00-285-8011 55 Gallon Drum GL 

7 GAA GREASE: automotive and artillery, (MIL-G-10924). 
(98308) BRAYCO TE610 

' 

9150-00-190-0905 6-1/2 Pound Can LB 

9150-00-190-0907 35 Pound Can LB 

8 INHIBITOR: corrosion, volatile oil type 
(02847) MIL-1-23310 

9150-00-231-6689 l Quart Can QT 

9 OIL: lubricating, general purpose, preservative 
(water displacing, low temperature) 
(81348) VV-L-800 

9150-06-231-9062 5 Gallon Drum GL 

10 OIL: lubricatinll. internal combustion engine, 
tactical service, OE/HDO 30 
(81349) MIL-L-2104 

9150.00-189-6727 I Quart Can QT 

9150-00-188-9858 5 Gallon Orum GL 

II OIL: lubricating, gear, multi-purpose GO 80/90 
{81349) MIL·L-2105 

9150-01-035-5392 l Quart Can QT 
i 

9150-01-035-5393 5 Gallon Drum GL 

9150-01-035-5394 55 Gallon Drum GL 

12 0 !L: preservative, contact and volatile 
corrosion-inhibited (02847) MIL-L-46002 

8030-00-903-0931 l Quart Can QT 

13 PETROLATUM: technical 
(81348} VV-P-236 

9150-00-250-0926 1-3/4 Pound Can LB 

9150-00-250-0933 7-1/2 Pound Can 
LB 

F-2 
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Section II. EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST (Contd). 

(I) (2) (3) (4) 
ITEM NATIONAL 
NO. STOCK NO. DESCRIPTION UIM 

14 SEALING COMPOUND: hardening, MlL-S-45180, type I 
(77247) FORMAGASKET I 

8030-00-24 7-2525 II Ounce Tube oz 

15 SEALING COMPOUND: non-hardening, MIL-S-45180, type 11, 
Permatex no. 2 (77247) FORMAGASKET 2 

8030-00-252-3391 11 Ounce Tube oz 

f.3 (F·4 bionic) 
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GLOSSARY 

A 

ACCEPTANCE INSPECTION -The examination and/or testing of material to determine acceptance to 
specified requirements set forth in purchase descriptions, contracts, and/or other criteria. 

ACCEPTANCE QUALllY LEVEL (AQL) -The maximum percent defective or the maximum number of 
defects per 100 units that can be considered satisfactory for the purpose of sampling inspection. 

ALLOY -A metallic substance composed of two or more elements which possesses properties different from 
those of its constituents. 

ATI'RIBUTE -A characteristic or property which is appraised in terms of whether it does or does not exist 
with respect to a given requirement. 

B 

BEND - A forced change in part configuration due to stress, wear, mutilation, or deterioration. 

BLACK LIGHT -Light in the near-ultraviolet range, used in the inspection of fluorescent liquid penetrant or 

magnetic particles. 

BLOW HOLES - Voids caused by gases; these gases may be either entrapped or liberated in the metal 
(castings) as it solidifies. 

BURR - A protrusion of the part material from the surface or edge of a part. Usually a burr is caused by 
mishandling of part, extreme wear, or failure of another part. 

c 

CHIPPED - Halling visual evidence of small pieces of material having been removed due to extensive use or 

abuse. 

COMPARISON TEST -A test of one unit paralleled with another unit, this second unit used as an 
operational standard. Test may be of time duration to a fault or other defined attributes. 

COMPONEJ\i'T -A:.1y part or group of parts that, when together, form a subassembly or assembly. 

CONTROL TEST -A test in which a representative unit of a defined set is tested for selected additional 
attributes not determined in routine testing. Usually these attributes are concerned with longer testing times 
and additional or repeated manipulation of controls. 

CORROSION -Removal of material (metal) by chemical attack i.e., rusting of ferrous metal. 

CRACK - A break, fissure, or rupture, usually V·shaped and relatively narrow and deep. Vtsual evidence 
shows a fine irregular line. 

CRmCAL DEFECT - A defect that judgment and experience indicate is likely to result in hazardous or 
unsafe conditions for individuals using, maintaining, or depending upon the product or is likely to prevent 
performance of the tactical function of the major end item. 

D 

DEFECT - Any nonconform.ance of a characteristic with specified requirements. 

DEVIATION - Written authorization, granted prior to the manufacture of an item, to depart from a 
particular performance or design requirement of a contract, specification, or referenced document, for a 
specific number of units or specific period of time .. 

DlAGNOSI'lC -Pertaining to the act of examining, observing, and analyzing systems to determine the 
condition of that being inspected. 

DMWR - Depot maintenance work requirement. 

Glossary 1 
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E 

EVIDENCE OF OVERHEATING· This condition appears as deformation of part or parts, discoloration. galling 
of adjacent parts, etc. 

F 

FERROMAGNETIC -Materials which are strongly attracted by a magnetic field. 

FINAL INSPECTION RECORD (F.I.R.) - A checklist and record of inspections and verification of results 
obtained during assembly or final tests and adjustments. 

FIT - The term "flt" as used in this DMWR refers to the mating of associated parts and/ or components. 

a. A loose fit is the condition where sufficient tolerance is provided between the associated parts to allow 
free movement. 

b. A tight, interference, or press !it is when one part with a given outer diameter is pressed into a part with 
equal or smaller inner diameter to prevent associated parts from moving in relation to each other. 

c. A shrink fit ls provided when one part with a given outer diameter (i.e., the inner part) is chilled and the 
other part With a given inner diameter (ie., the outer part) ls heated to permit mating. A shrink fit ls 
accomplished when the associated parts return to normal temperature. 

FLUORESCENCE -The property of certain materials to emit visible light when exposed to near-ultraviolet 
or black light. 

G 

GALL -A scratch or groove caused by rubbing. Often this is a result of overheating or lubrication failure. 

GROOVE -A channe� rut, or slit caused by wear, mutilation, deterioration, or machining. 

INITIAL RECONDmONING TEST -A functional test of an overhauled assembly to ensure the assembly 
performs as designed. This test is usually a time duration and control manipulation test following the first 
standard acceptance test. 

IN· PROCESS INSPECTION -Inspection which is performed during the manufacture or repair cycle in an 

effort to prevent defects from occurring and to inspect the characteristics and attributes which are not 
capable of being inspected at final inspection. 

INSPECTION - The examination and testing of supplies and services to determine whether they conform 
to specified requirements. 

M 

MAGNETIC PARTICLE INSPECTION - A nondestructive insp<>Ction method for locating discontinuities at or 
Mow the surface in ferromagnetic materials. It utilizes broken magnetic fields to attract finely divided 
magnetic particles which mark the defect. 

M.ALFUNCTJON - Failure to perform properly as designed. 

MATCHED, MARRIED, AND MATED PARTS -

a. MATCHED PARTS -These are two or more parts that are selected to meet specific assembly working 
tolerances or dimensions. The individual new part manufacturing tolerances are selected to complement 
each other to meet the assembly tolerance. One defective part requires the set to be replaced. Example: some 
pinion gears and ring gears. 

b. MARRIED PARTS -These are parts that "wear in" usually as a pair. Individual parts can be 
interchanged when new, but after use must be used as a pair. One defective part requires set replacement. 
Example: Many roller and ball bearings and one or more of the associated races. 

GlosllCU"f2 
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c. MATED PARTS -These are parts that are processed during some stage of manufacture as a pair. From 
that point on, these parts cannot be intermixed for use with other individual parts. One defective part 
requires replacement of the whole set. Example: certain housings that are bolted together and bearing 
journals line bored. 

MEASURING AND TEST EQUIPMENT - All devices used to measure, gage, test, inspect. diagnose, or 
otherwise examine materials, supplies, and equipment to determine compliance with technical requirements. 

N 

NICK - A small cut, notch, slit, chip, or indentation cut into or existing in a part. 

NONCONFORMANCE - The failure of a unit or product to conform to specified requirements for any quality 
characteristics. 

0 

ONE-HUNDRED PERCENT INSPECTION - Inspection in which specified characteristics of each unit of 
product are examined or tested to determine conformance with requirements. 

OVERHAUL - That maintenance effort/service/action necessary to restore an item to a completely 
serviceable/operational condition as prescribed by maintenance standards in appropriate technical 
publications. 

p 

PENETRANT INSPECTION (LIQUID) - A process to detect discontinuities open to the surface, such as 
cracks, cold shuts, laps, porosity, etc. A penetrating liquid (fluorescent or visible dye) is applied to the surface 
and is drawn into the discontinuity to indicate the flaw when a developer is applied. 

POUND FOOT - Unit of force equal to the amount of force required to raise a weight of I pound to a height 
of l foot. 

Q 

QUALITY - The composite of all attributes or characteristics, including the performance of an item or 
product. 

QUALITY ASSUP.ANCE - A planned and systematic pattern of all actions necessary to provide adequate 
confidence that tl1e item or product conforms to established technical requirements. 

QUALITY CONTROL - A manqement function whereby control of quality of raw or produced material is 
exercised for the purpose of preventing production of defective material. 

QUALITY PROGRAM REQUIREMENT - The requirement for the establishment and maintenance of a quality 
program that shall assure adequate quality throughout all areas of contract performance; i.e., design, 
development, fabrication, processing, assembly, inspection, test, maintenance. packaging. shipping, storage, 
and site installation. 

R 

RANDOM SAMPLE - A sample selected in such a way that each unit of the population has an equal chance 
of being selected. 

RELIABILITY - The probability that an item will perform its intended function for a specified interval under 
stated conditions. 

s 

SAMPLE - One or more units of product drawn from a lot or batch; the units of the sample being selected at 
random without regard to their quality. 

Glouary3 
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SCORING - A wear pattern produced between parts, at least one of which is normally in motion relative to 

another part. Wear pattern is oriented in direetion of motion. Wear is caused by contaminated lubricant. 
abnormal pressure between parts. or a surface degradation of one or more of the parts. 

SPECIFICATION - A document intended primarily for use in procurement, which clearly and accurately 
describes the essential and technical requjrements for items, materials, or services, including the procedures 
by which it will be determined that the requirements have been met. They may also contain preservation, 
packaging, packing. and marking requirements. 

T 

TESTING - An element of inspection; generally denotes the determination by technical means of the 
properties or elements of supplies. or components thereof, including functional operation, and involves the 
application of established scientific principles and procedures. 

TOLERA."ICE - Permissible deviation or variation from exact dimensions or standards. 

TORQUE - A force or combination of forces that produces or tends to produce a twisting or rotating motion. 
The amount of force applied to fasteners as prescribed by tightening instructions. 

u 

UNSERVICEABLE - Parts, components, assemblies, etc., that are worn, damaged, mutilated, etc., to the 
extent that they cannot be used for their intended purpose. 

v 

VISUAL INSPECTION - Examination by a technician using sense of sight to detect flaws in a part. Sight may 
be aided or unaided. Most often used as a preliminary examination and suspected fl.aw points then subjected 
to technical examination to confirm or deny existence of a flaw in part. 

w 

WAIVER - A written authorization to accept a configuration Item or other designated items which. during 
production or after having been submitted for inspection, are found to depart from specified requirements 
but are nevertheless considered suitable for use •as is" or after rework by an approved method. 

WEAR LIMITS - An indicati<:Jn of the point to which a part may be worn before replacement is necessary. 

Glotsory4 
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HEADQUARTERS 

U.S. ARMY TANK-AUTOMOTIVE COMMAND 

WARREN, MICHIGAN 48397-5000 

DMWR 9-3830-501 

This Depot Maintenance Work Requirement (DMWR) has been 
prepared under the supervision and control of the Commander, 
U.S. Army Tank-Automotive Command, warren, Michigan, by the 
Maintenance Directorate, National Maintenance Point (NMP) and 
is published for the information and guidance of all concerned. 

FOR THE COMMANDER: 

OFFICIAL; 

;,,�Jtr� 
ti��s' 

Adjutant 

DISTRIBUTION: 
Special 

JAMES G. EDGE 
Colonel, GS 
Chief of Staff 



THE METRIC SYSTEM AND EQUIVALENTS 

UNIAR MEASURE SQUARE MEASURE 
I Centimeter• 10 Millimeters• 0.lll Meters• 0.3937 Inches 
1 Mfler • 100 Centimflers • 1.000 Millimeters• 39.37 Inches 
I Kilometer• l.000 Meters• 0.621 Miles 

l Sq Centimeter • I 00 Sq Millimeters • OJ M Sq Inches 
l Sq Meter• 10.000 Sq Ce..cim•ters • 10.76 Sq Feet 
I Sq Kilometer • 1.000.000 Sq Meters • 0.386 Sq Miles 

WEIGHTS CUllC MEASURE 
I Gram • !1.00! Kilosrams • 1.000 Millisrams = 0.1115 Ounces 
l Kilogram • UJOO Grams • 2.2 Lb 
I Metric To� • 1.000 Kilograms = l Megagram • I.I Short 

Tons 

I Cu Centimeter • l.000 Cu Millimeters • 0Jl6 Cu Inches 
I Cu Meter = 1.000.000 Cu Centimeters • 35.31 Cu F .. t 

LIQUID MEASURE 

TIMPHATURE 
519 IT ·32) • "C 

I Milliliter • IHlOI Liters • 0.0038 Fluld Ounc"" 
1 Liter• l,lKlO Milliliters• 33.82 Fluid Ounces 

212" l'allrenhe11 is equivalent to too• Celsius 
90" fallrnheit IS equivalent to 32.2" C .. IUS 
32" Fahrenheit is equivalent to O" Celsius 

9/5 C" •32 • F' 

APPROXIMATE CONVERSION FACTORS 

TOCHANGI 
Jn<:"h6 ' • • • • • . • ' . . •  ' • . • . . •  ' • •  

Fff< ...................... . . 
Yards . . . . . . . . . . • . . • . . • • . . . . .  

Mile. .................... , ,  . 

Square l n<'h"' . . • . . • • . . . . .  , . . .  

Square FHt . . . . . . . . . . . .  , . . . . •  

�Wl� •fards . . . . . . . . . . . . . . . • •  

Squal't' Miles • • • • • • •  , . , . • . • • • 

A<"r� . • • • • • • •  , • • •  , , • , , • . • . .  , 

CubK' FeH • • • • . •  , • • • • • • • • • • •  , 

Cubi<\'ard.• . . . . . . . . . . . . . . . , • .  

F1uid O\ln<'fS . . . . . . . . . . . . • . • •  , 

l>tnts . .  , • . •• , • •  , , . •  , • • . . . .  , . 
Quart:!'! • • • • • • •• • • • • . • • • • • • • . •  

G•ll01" .................... . 

Oun�es ..................... . 

Pound> .................... . 

Short 'fnn� .................. . 

Pnund-Fttt . . • . .  , . . . . . . . . . • . .  

Pnund5 Pfr Square lnc-b . • • • • • • •  

MUeos Per Gallon . . .  , , . . . • • . • . .  

MilKPttH-0ur . . . . . • . . . • . • • . .  

TOCHANGI 
Centim•ters • . . . . . . . . . . . . . . . . .  

Mft•rs . . . • . . . . . . . • . . . • . . . . . .  

Mntin . . . . . . . . • . . • • . • • . . • . . •  

Kilom('tf"rtf4. • • • • • •  , •• • • • • • • • • , , 

Square CenuJMtt'r.s • • . • • . . . . . •  

Squatt M•tttrs . • . . . • . . • • • , • • • •  

Squanto � en  . •  , . . . . . • . • • • • • •  

Squ� KUomietcD . . . •  , • • • • • • •  

Square Ht>etometton . . • • . • • . . • •  

Cubic Mitten , • • • • • • • • • • • • • • • •  

Cubic Merten , • • • • . . • • • •  � • • • •  

Mllllllten ................... . 
Liters • . • • • • • • . . • • . • • . . • • • • • •  

l.llen ' . . .. . .. . . . . .  ' ... . . . . " 
uu... ..................... . . 

Gr- ..................... . 
Kilolnlms ................. . .  

MettiC' Tons • • • • • • • • • • • • • • • • • •  

Newton-Meters • • • • • • • • • • • • • •  , 

Kilo-ala ................ . .  

KiJometers Per Liter • •• • • • . • . . •  

KUometff"S hr Hour • • • • • • • • • • •  

TO 
('tnttrn.-t•rs . . . . • . . . • .  , 

Mflf'TS • . • . • • • • • . • . • • • • • • • • •  , 

Met...-s • • • . • . . • . . • . .  , . , ,  . •  , , ,  

Kik,meil!'rs • • • • • • . • . • • . . . 

SQt.t:.rf' C'�ntirnlf'ff'r,.; • , • , , • , • • • •  

Squa� Mf'lf'f'r< • • • • • • • • • • • • • • • •  

SqU&rf' Mf'tt't°"< • • . • • • • • • • • • • • • •  

Squarf" Kttnmittf'rs • , • . . • , • •  

Squano Htc:tomM.l!'rs , • • . . . • . , • •  

Cubl('Ml"fttl" • • • • •  , , , , ,  • • • • . • • 

tu:bk' Mf'ier"I . . .  , . . .  , . •  , , • •  , • •  

MiUilitf't"" , , , , , , • • . • . . • . • • .  

L.itPrs • • • • • • • • • • • • • • • • • • • · • · •  

Lit•rK . . . . . . . . . • . . .  ' . . . . . . . .  ' 

Lite-rs • . . . . . . . • . . . . . • . . • • . . • • 

Gratn:s . . • . . . . . • . . . . . . . . . . . . .  

Ki10tiratn..'l • • • . • • • • . • • • • • • • • • •  

Mf1tic 'ton� . . . •• . . . .  , . , . , , , .. 
Se1Ntnn�MKe>rs . . • . • • . . • . . . • .  

l(Unp-•ls ... " . . . .. . .... . . . 

Kikam<ettin. Pfr Wt•r . . •  , • . • . . • •  

KOOmt:t*n Ptr Hour . • • . . • • . . • .  

TO 
lnehn .................... . . 
r..c ....................... . 

Yards . •• . • . • • • • . • • . • • . . . . • • .  

Mile ..................... . . 
Square lnclu!!o ........ , . . . . . . .  

Squareftet ................ . . 
Squant Yard• ................ . 

Square MU.. ........ , . . ... . . , 

Acres • • • • • • • • • • •  � • • • • • • • • • • •  

C-Fett ................. . . 
CublcYvda , . ... . . . . . . . . . . .  . .  

f1uk10u•- ............... . . 
Pinto ..................... . . 

Qu"""' .................... . . 
Gallons • • • • • • • • • •  � • • •• • • • • • •  

Ouneee. • . . • • • . •• . •• • . • • .  � , • � • 

Poundo .................... . 
Shor<Tons ................. .. 
-hot ................. . 

Pounds hr Squan Inch , • , • .  , • .  

MllnhrG-n ............. . 
Mil .. hr flour ............. . . 

MULTIP\Y IY 
2.1140 
0.105 
ftAi4 
l.ff<ll< 
6.4�1 
HJ�3 
O,S:lff 
2.�AU 
0.405 
0!>28 
0.76.� 

211.5n 
0.413 
0.941\ 
:l7�'\ 

28.!W,Sl 
ll.454 
0.907 
l.3'16 

6895 
0.425 
l.60ij 

MUlTIPLYIY 
O,!Jllol 
3.280 
Ul94 
0.621 
11.155 

10.764 
1.196 
0.3116 
2.471 

3&-315 
l.308 
0.034 
2.11� 
J.057 
0.264 
O.ll3!l 
UO& 
1.102 
0.733 
ll.146 
2.3&4 
0.621 
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