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CHAPTER 1

INTRODUCTION

1-1. INTRODUCTION. This Work Requirement is self-contained within the scope of overhaul for Models VB-044-1,
PVB-044-2 and PV3-044-8, Hydraulic Pump Assemblies as illustrated in figure 1-1.

1-2.  PURPOSE AND SCOPE. This Work Requirement establishes the requirerments for disassembly, cleaning, inspec-
tion, repair, reconditioning, rehabilitation, modification, reassembly, servicing, testing, and storage of specified equip-
ment.

a. Parts, components, subassemblies, or assemblies found worn or defective beyond the reparable limits established
by this Work Requirement will be condemned and disposed of as directed in supply provisions of the contract.

b. The repair and/or rehabilitation and reconditioning of equipment and their components specified herein shall be
accomplished in accordance with specific instructions set forth in this Work Requirement. Tolerances and limits set
forth herein are the minimum acceptable standards; however, the repair procedures are not mandatory if the contractor is
able to develop satisfactory procedures for repair. Any repair procedures developed by the contractor shall be subject to
approval by the Contracting Officer or his designated representative.

c. This Work Requirement requires repair and renovation of parts to within the dimensional and tolerance specifica-
tions noted herin.

Figure 1-1. External View

Change 5 1-1
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1-3. GENERAL INFORMATION. Technical publications, pertinent to equipment set forth in this Work Requirement,
have been integrated in the specific overhaul requirements outlined. Any errors or omissions found within this Work
Requirement during compliance shall be reported as follows:

a. Contractors report shortcomings to Contracting officer.

b. Reports of errors, omissions, and recommendations for improving this publication by the individual user is
encouraged. Reports should be submitted on DA Form 2028 (Recommended Changes to DA Publications) and for-
| warded direct to: Commander, U.S. Army Aviation and Troop Command, ATTN: AMSAT-I-MP, 4300 Goodfellow
Blvd., St. Louis, MO. 63120-1798. A reply will be furnished directly to you.

1-4. DEFINTIONS. To avoid misinterpretation of the intent of the instructions in this Work Requirement, phrases
and terms used herein which are peculiar to the equipment or its rehabilitation are defined below:

a. Assembly. A group of two or more physically connected and related parts, which is capable of disassembly, and
when combined with other assemblies and parts, creates a component.

b. Component. A group of physically connected assemblies and parts, which is capable of independent operation but
may be externally controlled, or derives its power from another source and, when combined with other components,
assemblies, and/or parts, forms a functional group or end item.

¢. Consumable Items. Parts or materials which are consumed by usage or have a one-time usage, normally losing
identity upon application with, and/or assembled into, the equipment.

d. Contracting Officer. (CO) is used herein to indicate the Department of the Army individual responsible for overall
administration of the contract.

e. Disassembly. As used herein, describes the operations necessary to reduce an assembly or subassembly to its sep-
arate components and parts.

f. Federal stock number (FSN). The Federal Stock Number for an item of supply consists of the applicable 4-digit
Federal Supply Classification (FSC) code numbser, plus the applicable 7-digit Federal Item Identification Number
(FIIN). The FSC code number relates the item to other like items of supply; the FIIN merely identifies the item as a
unit. The FSN is incomplete unless both of these numbers are included.

g. Modification. An alteration and/or integral change affecting the configuration of the equipment or its respective
parts, components, subassemblies, and assemblies.

h. Reassembly. The assembling and aligning of all subassemblies and parts into a complete assembly to effect a ser-
viceable item of equipment.

i. Recondition. Asused herein, means the disassembly, cleaning, treating, lubrication, repair and or replacement of
defective parts or components, and reassembly in accordance with the instructions contained in this Work Requirement.

j. Rehabilitation. The repair, modification, or reconditioning necessary to return the equipment to a serviceable
condition equivalent to new.

k. Repair. To restore a defective part, component, subassembly, or assembly to a serviceable condition in accor-
dance with the instructions contained in this Work Requirement.

1. Servicing. The lubrication, treating, cleaning, and/or preservation necessary to maintain the equipment and/or
other respective parts in serviceable condition.
B o USAATCOM. U.S. Army Aviation and Troop Command.

n. Test. Asused herein, is the testing of equipment using shop test equipment to determine that the unit functions
properly within the limits set forth in this Work Requirement.

o. Quality audit. A teardown inspection and evaluation of an overhauled and/or modified item for the purpose of
Government verification that all work directed in this Work Requirement has been properly accomplished, and to estab-
lish the continued effectiveness of the contractor’s quality control system including workmanship, materials used, and
repair procedures. The quality audit shall include correction of any dificiencies, reassembly, test, and calibration to as-
sure serviceable end items in accordance with the requirements of this Work Requirement.

p. Overhaul. To restore an item to a completely serviceable condition as prescribed by serviceability standards de-
veloped and published by USAAVSCOM.

Page 1-3/(1-4 deleted).
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CHAPTER 2

GENERAL ADMINISTRATIVE REQUIREMENTS

2-1. HANDLING AND INVENTORY. The contractor shall exercise the greatest possible care to prevent
damage and deterioration to Government equipment while undergoing movement, unpacking, test, and repair
operations, and to prevent damage after Government acceptance. Equipment shall be stored in a controlled
location approved by the Contracting Officer or his designated representative.

2-2. COMPLIANCE WITH TECHNICAL DIRECTIVES. When the Work Requirement incorporates other
Army directives which in themselves require a form entry to indicate compliance, such directives are identified
by title, number, and date and require applicable component form entry upon compliance. Further, when such
directives are incorporated into the Work Requirement, each specific paragraph pertaining thereto is identified as
being part of such directives. For example, “Remove horizontal hinge pins, part No. 167419-1, and replace with
horizontal hinge pins, part No. 167419-2 (MWO 55-1520-203-34/8).”

2-3. QUALITY CONTROL PERSONNEL. Quality control personnel shall insure complete compliance with
Quality Program and/or Inspection System Requirements specified in the contract and this Work Requirement.
Any deviations from the established requirements shall be approved by the Contracting Officer or his designated
representative.

2-4. WORK REQUIREMENT OMISSIONS OR DEVIATIONS. When it becomes evident that any item(s) of
work as set forth in this Work Requirement will not be accomplished, or which will be accomplished in a manner
other than that specified, for whatever reason, a written notice will be submitted immediately to the Contracting
Officer stating:

a. Serial number(s) if applicable, part number, and NSN of affected equipment.
b. Item(s) of work which will not be accomplished or which will not be accomplished as specified herein.
c. Reason for non-accomplishment or deviation.
d. Contractor’s action taken to correct condition causing non-accomplishment or need for deviation.
e. Data relative to availability of parts required, if applicable.
f. Estimated man-hours required to accomplish item(s).
2-5. FLIGHT SAFETY PARTS PROGRAM. This DMWR is not impacted by the Flight Safety parts Program.

Change5  2-1/(2-2 blank)
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CHAPTER 3

GENERAL WORK REQUIREMENTS

3-1. DETERMINATION OF WORK REQUIREMENTS Work requirements will be datermined in the following
manner. . :

a. The contractor will physically check all tags and forms attached to the equipnient to determine:

(1) Reason for removal from service.

(2) Open items of work on delayed discrepancies, including any Time Compliance TM's, TB's, or
MWO's not accomplished. .

b. Disassemble equipment in order to perform a ¢cmmplete evaluation of the components or subassemblies
to determine the repair, modification, and replacements required to rehabilitate the equipment as specified
in this Work Requirement.

¢. Egquipment removed from stock for modificatior gnly shall be disassenibled by the contractor omly to
the extent required to accomplish the modification(s). -

3-2. CLEANING AND CORROSION TREATMENT.

Detail methods to be used for cleaning and corrosion treatment of equipment
;shoﬁld be used as applicable, in this Work Requirement.
b. Immediately after disassembled parts are cleaned and are not immediately proces-
sed, utmost care shall be exercised to prevent damage or deterioration, due to corro-
'sion or decay.

3'—:3‘. GENERAL DISASSEMBLY PROCEDURE.

a. When the. equipment to be overhauled was removed from service for any of the
foilowing reasons, complete dissambly is required:

(1) Internal failure.

(2) Overspeeding.

(3) Expiration of approved operating time irterval; or time unknown or estimated.
b. Check and record gear pattern and backlash, wheu applicable.
¢. Check and tag shims, when applicable.
d. Separate and index all parts for reassembly in proper positions.

e. Record and tag parts that are defective with reason for rejection. (Exclude parts which are normally re-
placed at every overhaul such as gaskets, preformed packings, etc.)

3-4. GENERAL REPAIR, REPLACEMENT, AND."OR MODIFICATION CRITERIA.

a. Repair nr replace as applicable any parts which are not within tolerances or show evidence of failure by
measuremeant or special ingpection methods specified harein.

I». Replace all parts that have scratches or galls too deep t~ be repaired as specified herein.

¢. Replace all seals such as gaskets, preformed packings, etc., with new aerviceable items.

3-1
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lin the contract.

. _.Au.mmsm..mw«nmmwm ttdsi.Work.Reqmnmnt.unhmhthgrm spacified with-

8.__When qne_qm tances ans&!gx-rbnalxm_qlot}spp cified hnmm._npla.ce all pnarinxs_hauniﬁy
jscratches, or_burra whichiwould cause binding. :

_ {._ Welding shall not b accomplished on equipment In ‘trm.— otber than specified by this Work Raquirement
-,lqn.authozlzed_blnmm )M, _ Lo _

3-5. GENERAL REASSEMBELY PROCEDURE., Genéral precautions shall be.adbersd to during reassembly.to .
iinsure that all internal paxts have been properly. installed dand necessary tolerance chpcks performed.

3-6, _LUBRICATION. LubTigate parts during reassembly as required using lubricants specitied in this Work_
Requirement. : e .- -

g3-7. .. STAMPING AND/OR REPLACEMENT OF DATA PLATE. When applicable, to provide a canvenient rig-
cord of overhaul or modification and operating time that will at all times accompany dquipment, stamping shall _
be done as follows; _ . . . . : .

« a. The stamping of equipment data plates shall include initials of the facility performing the overhaul or .
‘modification, date of overhaul or modifications, and part number. Total cperating time since new shall be in-
cluded if applicable. The data shall be stamped on the data plate using letters and figures-1/8 inch high, placed
in the area adjacent to the manufacturer's data. In the event overhaul or modification has exceeded stamping
spaces _on the data plate, the plate shall be replaced and all pertinent data will be transferred to the new plate.

CAUTION

Stamping directly on the surface, or installed data plate of
any assembly or item of equipment is prohibited.

b. If required, locally manufacture replacement data plate using name plate (item 1, table 8-1) one inch.
wide by two inches long. Stamped data plate shall be attached with adhesive (items 18 and 19, table 8-1).

3-8. COMPONENT OPERATING HOUR HISTORY. Unless otherwise prescribed, the following procedures
will be adhered to in the event operating hour history of the component or its integral fatigue life parts is un-
known.

- a. When equipment (time change or retirement interval item) is received for overhaul or modification(s)
and total hours since last overhaul or modification(s) or total operating time is not_available, every effort shall
be made to obtain this information from the shipping activity. In the event the time cannot be obtained, the con-
tractor shall request instructions from the Contracting Officer.

b. If the equipment received for overhaul or modification(s) contains integral finite fatigue life parts and

totai operating time of these parts is not available, the contractor shall request instructions from the Con-
tracting Officer.

8=2_ _.
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Lo L ___,J‘ ":'________Dtlug WORK REQUIREMENTS . . %]
Lo i e 4...__.__.______ e e e
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L e eew wme b . —...__.Sectionl = anLr;‘i Requirements _ . ___ i

comprising the In-Line V.

bly parts list and mustra%‘b (figure 4-1) in exploded for

ﬂexed and shown on the illystration..

' é- USA.BLE ON COﬁE. Pa.ri number applicability tn hvdranlic pump assemblies ia indicated by a lctter

,_1 -

S

t.:ll_ SCOPE _This chapt r contuns apecuic onrhiul 1nqtructlons lnclnding diaassambly. cleaning, repa.ir 1
d rg_placemont, modiﬂca on criteria, reassembly and ‘tedung of assemblies, run-in.a.nd test procedures.

. ‘ .
-~ -2, ILLUS!‘RATED PAI{I‘S BREAKDOWN This mu#rqtod Parts Breakdown is co:nposed ofa 3roup usem-

to provide complete identitication for all parts !

le Displacement Hydrahli¢ Pump assembly models PVE-044-1, PVB-044-2 a.nd
V3-044-8. The group asse¢mbly breakdown lists all parts in their sequence of disassembly and parts are in-

.- N —

.CBAPTER _4
SECTION li

]

——— ]

- - 4‘—... - — .-

@ymbol in the USABLE ON.CODE column of the group assembly parts list. When no symbol is shown, the part
is used on all hydraulic pump assemblies listed in the corresponding parts list.

CODE
A
B
c

MODEL NUMBER

PVB-044-1
PVB-044-2
PV3-044-8

4-4. VENDOR'S CODE. 'The following vendors' code with the vendors name and address is used in the DES-
CRIPTION columnp to indicate vendors' parts:

CODE

608905

62883

NAME AND ADDRESS

Tubing Seal Cap Ind.
San Gabriel, Ca'if,

Vickers Aerospace Divisiin

Sperry Rand Corp.
P.O. Box 302
Troy, Michigan
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CHAPTER 4
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| Figure &40 th-Line, Varisble Displacemert Hydraulle Pump Assembly, Exploded Viex ..
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CHAPTER 4
SECTION l{
FIGURE N DU S i - UNITS
AND T RaART - - NOMENCLAT ORE ) eex Rk
DEXN.O;--«..J!M“ - I W 3-.4._5_!6 .7 ) - FI _ASSY. ] Com _
L -_ o} )VB-O(*—I PUMPASSEMPL‘I.IHMIQ delivery . —¥4 . _A J
SENDE N Bydranlic ! o
. _ 1. pvB-04d-2 PUMP A.sszuiu,y Vartabie delivery L B
- I R _ . hydraulie !
- 4 PV3-0048 | _PLLMP Asssupr ariable delivery 1 :
- - = . ydraulic |
2T T aeeent 1 . suaFT, Co}pxlng 1 )
-2 i M816998-34 b SCREW, Maun‘inq (AP) (62983 224952) 1 A -
oo .. _}. MsS16908-35 SCREW, Mqunting (AP) (62983, 224953) 1 BC,
-3 _ __|.lz07086 ; WASHER, Screaw 1 i
--4 . _.}_ 207057 : SLEEVE, Cpugling shaft screw 1 o]
-5 - MS28775-014 PACKING, $haft (82083, 198336 1 :
-6 _ _ _{ 325473 : FITTING, Inlet elbow 1 C
-7  _ __..l. ANe289Di18 NUT, Jam (62083, 145253) 1 C
-8 MS28717-16" RING, Backup (6283, 1340900) 1 C
-9 . MS28778-18 PACKING, Inlet a'}bow (62083, 81851) 1 C
-10 MS21926-8 FITTING, Outlet ¢lbow (62983, 325477) 1 C
-11 AN6289D6 NUT, Jam (82983, 131537) b Cc
-12 MS28777-6 RING, Backup (62983, 130972) 1 Cc .
-13 MS287178-6 PACKING, Outlet elbow (62683, 62028) 1 C
-14 262815 PLATE, Inlet 1
-15 262816 PLATE, Outlet 1 AB
287023 VALVE PLATE AND CONTROIl & SUB- 1
ASSEMBL.Y
-16 MS16098-28 SCREW, Mountiug (AP) (62083, 224946) 4
-17 170498 SCHEW, Sealing 2
-18 MS28775-008 PACKING, Screw (62983, 151122) 2
-18 279326 NUT, Locking 1
-20 279325 SCREW, Adjusting 1
-21 MS28775-015 PACKING, Adjusting screw 1
(62983, 185045)
-22 3107256 SPACER 1
-23 297059 GUIDE, Spring 1
-24 2970680 SPRING, Contrnl 1
-25 310730 WASHER 1
-26 310508 GUIDE, Soving 1
297024 VALl VI PLATE AND SPQOL SUB- 1
ASSEMRLY
-27 *311476 VALVE, Pilot 1
~28 *297008 VALVE PLATE AND BEARING 1
SUBASSEMBLY
-29 297010 . BEARING, Valve plate needle 1
-30 MS28775-137 PACKING, Valve plate (62983, 195076) 1
=31 208830 PACKING, Valve plate 1
-32 .209559 PIN, Locating 1
-33 307483 PLATE, Name 1 A
316343 PLATE, Name 1 BC
-34 262816 PLATE, Qutlet 1 C
-35 325476 PLATE, Cautiou 1 C
2987012 BOUSING AND INSERTS SUBASSEMBLY 1 A
2987089 HOUSING AND INSERTS SUBASSEMBLY 1 BC
-36 MS189097-33 SCREW, Mnunting (AP) (62983, 2250186) B A
MS16998-28 SCREW, Mounting (AP) (82083, 224046) 8 BC
-37 ANDG60CS WASHER, Screw (AP) (62083, 51818) 8 A
309609 WASHER, Screw (AP) 8 BC
-38 __ MS21209F1-15 INSERT, Valve plate screw (62083, 4 4
)} ] 186150) . !
B *Not proéura.blo aepuately, see NH.A . . _ _ L oo ]
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SECTION 1 T T
FIGURE | R ) T
AND___|. PART NOMENCLA L AR | 7 S R
DExNO. | NumBER | 1 2 3 e 887 _ _ . _______ LIASSY, .1.___CODE.
i ST R M . SRR | N D Y W S
[ |'wom08s , ___} . . H ( ] e H-3_ ). ..BC] ]
-40 ___ L__2i1'?.0_.2.2..t_,_ -..]. . _PISTON ol| _ . t' S SR A
) W _1ed018 i | . RING b e o VR (D WU VRS S N
| 42 zovoao_.i } .. RETAINER| Retaining ring BN I P S
| _-43 ] 297035 | SPRING, C % block_ 4 [ S I I
-4 | 207034 : | . SPACER, Spripg! 1 NS U DR
. 297021 | 1. BLOCK, PI Nmrpsgossuaassnuax, 1. e _1_ d=
) 310062 | 1 . BLOCK, PISTON AND SHOE SUBASSEMBLY| .1 _BC! "
| 45 297013 | BLOCK,! or 1 1 oAl f
. .- *314545 | BLOCK, | r_ 11 _ BCL .}
S N N L . . . PISTON AND SHOE SUBASSEMBLY 11 B
o ] e314482 . . PISTON AND SHOE SUBASSEMBLY 7 BC._ I
-47 297020 | . RETAINER, Shoe.holddown plate 2 A e
- 312469 . RETAINER, Shoe holddown plate 11 BC.. . |
-48° | NAs1350-04H4 . SCREW, Mounting (AP) (62983, 207055) 1 8 A __ |~
_ 208938 . SCREW, Mounting (AP) 10 BC:.
-49 297070 . WASHER, Screw (AP) 8 A
147391 . WASHER, Screw (AP) 10 BC
-50 297019 . PLATE, Shoe holddown (standard) 1 =
341659 . PLATE, Shoe holddown (0.005" Oversize) 1
341660 . PLATE, Shoe holddown (0.077" Oversize) 1
N 341661 . PLATE, Shoe holddown (0.010" Oversize) 1
-51 207018 . PLATE, Shoe wear 1
-52 207064 . BEARING, Pintle 2 A
297009 . BEARING, Pintle 2 BC
-53 297002 . YOKE SUBASSEMBLY 1 A
297090 . YOKE SUBASSEMBLY 1 BC .
-54 230822 . . PIN, Locating 1
-55 2907048 . GUIDE, Control spring 1 AB
323008 . GUIDE, Control spring 1 C
-56 297051 . SPRING, Control (outer) 1
-57 297050 . SPRING, Control (inner) 1 AB
-58 297049 . SEAT, Control spring 1
297026 . SHAFT SEAL SUBASSEMBLY 1
-59 207032 . . SEAL, Carbon 1
-60 297030 . . GROMMET, Seal 1
-61 | 297028 . . SPRING, Garter 1
-82 297029 . . SPACER 1
-63 207031 . . SPRING, Wave 1
-64 297027 . RETAINER, Seal 1
297038 . SHAFT, INSERT AND BEARING SUB- 1
A 1 ASSEMBLY
-85 297011 . . BEARING, Drive shaft 1
-66 MS21209F1-15 . . INSERT, Coupling shaft (62083,186159) 1
-67 297014 . . . SHAFT, Drive 1
-68 _ 297006 .  PACKING, Mounting flange 1
-69 207040 . RING, Thrust 1
-70 | 248760 . PIN, Retaining 1
-1 297033 . RING, Mating 11
=72 NAS1593=022 . PACKING, Mating ring (62983, 206856) 1
-73 248820 . PIN, Locating . 2
-4 164432 . PLATE, Instruftion 1 -
-75 | ANS535-0-2 . SCREW, Mount|ngi(AP) (62983, 98759) 2 -
_76 52488 . PLATE, Rothtibn |. A I L
PR S AN535—0-2 . _.,,scax_w. uur)-_. . | 2 B
: | (szoax,naup) [--., L _ . ]
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—_— _CHAPTER 4;
SECTION 1
JFIGURE ! e et e e -} UNTTS USAHLE _
AND “NORRNGUATYRE |1 D T o e on
pNDEXNO._ | NUMBER T 123y eslepp! - _. ____ ] asy cbqi“,
- — — e — JL [N | S DY X
47277 | 2em004_ 1 | . MOUNTING FLANGE AND INSERTS. _ 31 1 _ AT ]
- | sumAssEmpLy | _ I o
_ 297082 | ___} _._) MOUNTING: F GE AND INSERTS 1 BC'
T8 | T MEi309che20 | .. INSERT,H %ns-qrgv (#2083, T88332) 1| "8 A
T T T MS21209F1-15 k _INSERT,|Hqusing screw (62083, 18815¢) '| 8 BC
- s %207003 | __ ) . FLANGE, Mounting (casting) 1 .
_ |71 7T 7] 7. PLUG, Suipptag (1-8/16-12) (80995) i AB; ]
I R __132933 212465) , .
R _SP-6 | _ . PLUG, Shipping (p/16-18) (60995) 2 AB
. . (62083, 212662) ,
SP-6 . _PLUG, Shipping ($/16-18) (80995) 1 c
~ o (62983, 212862) .
SP-4 . PLUG, Shipping (7/16-20) (60895) 1
i (62083, 186104)
) 1 184131 GASKET, 1-5/16 shipping plug 1 AB
161312 GASKET, 9[ 16 shipping plug 2 AB
161312 GASKET, 9/16 shipping plug 1 o
155317 GASKET, 7/16 shipping plug 1
SC-18 CAP, Inlet port shipping (80985) 1 C
) (62983, 176000)
B SC-6 CAP, Outlet port shipping (809095) 1 C
(62983, 200374)
914362 REPAIR PARTS KIT, Major overhaul 1

i

®Not proturable separately, see NHA
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4-5. DISASSEMBLY.

i o
B i S l Rt .

: ——SECTION {1 + DISMANTLING . .

S . i *} N .
e - --.—(Not spplicabla) . . .

4 - .-—. __ _SECTIONIN _.-;- DIBASSEMBL'L ..... BY .

AR R R T

T TharE ! T

,_ichapt_er are for the PVB-044-1, ~2, and PV3-044-8 pumps.

« o .o . " P - s
i{Disassembly, overhaul ang test procedures outlined in this,

Section V1 contains modifigation: data to convert PVB-044-
;1 to PVB-044-2. Section X contains significant physical and
Jprocedural differences between fnodels PVB-044-1 and -2 :
:and model PV3-044-8.

1 - —_—
NOTE

Provide a clean, dust free area in which to perform the
overhaul and test operations outlined in this manual.

CAUTION
During disassembly, prevent damage to all sealing areas nf
parts removed. Such damage, if not possible to remove at
time of inspection and repair, will necessitate replacing the
part with new.

NOTE

Disassemble hydraulic punip assembly according to numer-
ical sequence of index numbers assigned to exploded view,
{igure 4-2, observing the following:

WARNING

Care should be taken when cutting and removing lockwire to
prevent personal injury.

CAUTION

Forcefuily pulling lockwire out aof retained parts may cause
damage.

a. Cut and remove all external !~ckw’re.

b. Remove case drain, seepage drain, inlet and outlet port shipping plugs to drain oil from unit.

¢. Remove mounting screw (1, figure 4-2) to release coupling shaft (§).

d. Secure power arm adapter T-181246 to power arm (Wilton Model 301 or equivalent}. In turn, secure
mounting flange end of pump to adapter as shown in figure 4-3 to facilitate disassembly.

CAUTION

Do not clamp pump mounting ﬂnnze between vise jaws.



WR £6-1B580-159

CHAPTER ¢
SECTION 01

Figure 4-2. Variable Displacement Hydraulic Pump Assembly Exploded View (Sheet 1 of 2)

4-8



4-6.

. Mounting Screw
. Washer

Sleeve

Coupling Shaft
Shaft Packing
Inlet Plate
Outlet Plate
Mounting Screw
. Sealing Screw

@m-\‘l@mb?’h’h‘

10. Screw Packing
11. Locking Nut
12. Adjusting Screw
13. Packing

14. Spacer

15. Spring Guide
16. Control Spring
17. Washer

18. Spring Guide
19. Pilot Valve

20. Needle Bearing
21. Valve Plate
22. Packing

23. Packing

Figure 4-2.

a. Remove valve plate and controls subassembly from housing.

24.
25.
.28.
217.
28.
29.
30.
31.
32.
33.
34.
35.

WR 55-1550-169

Locating Pin-
Mounting Screw
Washer

Name Plate
Insert

Housing
Control Piston
Retaining Ring
Retainer
Spring

Spring Spacer
Cylinder Block

. Mounting Screw
. Washer
. Plate Retainer

Hold Down Plate

. Piston and Shoe Subassembly
. Shoe Wear Plate
. Pintle Bearing .
. Locating Pin

. Yoke

. Spring Guide

. Control Spring

CAUTION

CHAPTER 4.
SECTION I

4%. Control Spring
48. Spring Seat
49. Carbon Seal
50. Seal grommet
51. Garter Spring
52. Spacer

53. Wave Spring
4. Retainer

55. Shaft Bearing
56. Insert

$7. Drive Shaft
58. Packing

59. Thrust Ring
60. Retaining Pin
61. Mating Ring
62. Packing

83. Locating Pin

64. Mounting Screw
65. Instruction Plate
66. Mounting Screw

67. Rotation Plate
68. Insert

69. Mounting Flange

Variable Displacement Hydraulic Pump Assembly Exploded View (Sheet 2 of 2)

REMOVAL AND DISASSEMBLY OF VALVE PLATE AND CONTROLS SUBASSEMBLY.

In the following operation, make certain cylinder block (35,
figure 4-2) is not pulled away from piston and shoe subas-
semblies (40) when valve plate (21) is removed from hous-

ing (29).

b Disassemble valve plate and controls subassembly in the order of index numbers (@ thrcough 20}. Do not
remove item (6 or 7) unless damaged.

¢. Use bearing puller T-300582 and holding fixture T-410447 as shown in figure 4-4 to remove needle
bearing (20, figure 4-2).

CAUTION

Pilot valve (19) and valve plate (21) of valve plate and con-
trols subarsemt‘ly are matched components. Do not inter-
mix these parts with like parts of other subassemblies. Pre-
vent damage to these parts. Pilot valve'(18) may adhere to
bore because of the close tolerance. Use a dowel and gently
push pilot valve out of bore. Tag for remating with valve

plate.

CAUTION

Prevent damage to valving face of valve plate during the fol-

lowing operation.

4-9
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ADAPTER
T-181246

1410P38
Figure 4-3. Pump. Power Arm Assembly

4-7. REMOVAL AND DISASSEMBLY OF HOUSING ANT> PLATES SUBASSEMBLY.
CAUTION
When removing housing (29, figure 4-2), control springs (46
and 47) will exert sufficient force to push housing away from
mounting flange (89). Bold down on housing while removing

the last two screws to counteract force of control springs
(46 and 47).

a. Remove mounting screws (25) and washers (26) on side of housing away from control springs (46 and 47)
first and then work around either side of housing toward control piston location.

CAUTION

In the following operation, do n.t allow control piston (30) to
fall out of housing. Hold finger over pressure passage port
on housing to prevent piston dropout.

b. Remove housing (29) and remove control piston (30) from housing. Do not remove name plate (27 or in-
gerts (28) from housing unless loose or damaged.

4-8. REMOVAL AND DISASSEMBLY OF CYLINDER BLOCK.
CAUTION

5i; the tollowing step, use caution when removing cylinder
bhloek (35, figure 4-2) to prevent damage to valving face of
v+ linder block.

a.  Careluily puil eylinder block (35) away from drive shaft (57).

L. Use spring compressor T-410872 as shown in figure 4-5 to compress cylinder block spring (33, figure
4-2) for removal of retaining ring (31).

410

N
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c. R)emove retaining ring retainer (32), cylinder block spring (33) and spring spacer (34) trom(cym'uh;ri__ !
block (35). ‘ T
4-9. REMOVAL AND DISASSEMBLY OF YOKE AND ASSOCIATED COMPONENTS. “

WARNING .

Care shall be taken in the removal of lockwire to prevent .
personal injury.

a. Cut and remove lockwire.

L. Remove mounting screws (36, figure 4-2) and washers (37) to remove plate retainer (38), hold down
plate (39), piston and shoe subassemblies (40) and shoe wear plate (41) from yoke (44).

¢.  Use holding clamp T-410871 as shown in figure 4-6 to compress control springs (46 and 47, figure 4;5 .
until voke is free of spring force.

d. Remove both vuke pintle bearings (42) from trunnions of yoke (44) and mounting flange bores. Remove
yoke and holding clamp T-410871 fron mounting flange.

NOTE

It may be necessary to lift up on drive shaft to allow room
for yoke removal.

e. Do not remove locating pin (43) {from voke (44) unless loose or damaged.

{. Remove yoke spring guide (45), control springs (46 and 47) and yoke spring seat (48) from mounting
flange (69).

NEEDLE

REARING
VALVE
PLATE
HOLDING
FIXTURE

T-410447

TvioPlg

Figure 4-4. Removal of Needle Bearing
' 4-11
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SPRING
COMPRESSING
TOOL
T-410872

CYLINDER
BLOCK

N 110P38

Figure 4-5. Removal of Spring Retaining Ring

4-10. REMOVAL AND DISASSEMBLY OF SHAFT SEAL SUBASSEMBLY.

CAUTION

In the foliowing steps, use caution to prevent damage to car-
bon seal (49, figure 4-2) and mating ring (61). Damage to
sealing faces will render parts unserviceable.

a. Carefullv remove drive shaft (57) with drive shaft bearing {55) and shaft seal subassembly from mount-

ing flange (69)-

CAUTION

Prevent axial scratching of drive shaft when removing tang

type retainer (54) during the following operations.

b. Remove components of shaft seal subassembly from drive shaft {57) or from bore in mounting flange

(69).

NOTE

Retainer (54) has two detents which snap into corresponding
holes in drive shaft (57). Lift these detents before attempt-
ing to remove retainer. In the operation, prevent damage to
that area on drive shaft that corresponds with seal grommet
(50).

c. Use snap ring plierrs to carefully remove retainer (54) from drive shaft 57).

4-11. REMOVAL OF DRIVE SHAFT BEARING FROM DRIVE SHAFT. Use bearing driver T-410445 and bear-
ing removing plate T-18201¢ as shown in figure 4-7 to press drive shaft (57, figure 4-2) out of drive shaft bear-
ing (55). Du not remove ‘us.rt (56) unless damaged.

4-12. DISASSEMBL)Y ©°F

MOUNTING FLANGE.

a. Remove thrust ring (58, figure 4-2) and mating ring (61) from central bore of mounting flange (69) and
packing (82) from miating ring.

4-12
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b. Do not remove retaining pin (60), rotation plate (67), instruction plate (85), or inserts (88) unless loose

or damaged.

CONTROL
SPRING
LOCATION

HOLDING
Cl1AMP

T-410871\

AN
DEARINSG
TY30P3s
Figure 4-6. Compressing Control Spring
ARBOR
PRESS \@ [~
DRIVER T
T-410445
DRRIVE
SHAFT BEARID
//
PLATE
T-162016
TRIOPIB
Removal of Drive Shaft Bearing
4-13/4-14

Figure 4-17.
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Section 1V - Cleaning

4-13. CLEANING.

WARNING

Provide a well ventilated area when using cleaning solvent
(item 3, table 8-1). Avoid prolonged breathing of fumes.
Keejp suvlvent away from open flame.

a. Sonic or ultrasonic clean all parts (except parts that contain or are composed of non-metal material).

. Remove all old grease from splined bore in coupling shaft end of drive shaft. Pay particular attention

to all hydraulic passages In housing and valve plate subassembly. Make certain all passages are clean and free
from obstrurtions.

¢.  Clean parte that eontain or are composed of nonr-metal material in cleaning solvent (item 3, table 8-1}.

d  Unless cleaned part:s are use ! nmuedintely, they must be oiled with clean hydraulic oil {items 2 or 4,
‘table 8-1) (oil should be filtered thraugh a 10 mmeron nominal filter) and placed in heat sealable palyethylens
bags or other suitable contamin:int free sealed conteiners until ready for use.

NOTE

A good practice 1~ to reclean and oil parts just prior to as-
sembly if they have been placed in storage after injtial
cleaninz.

e. I compressed air iz used in auy clearing operation, make certiin source of supply is filtered o re-
move all impurities.

4-14. INSPECTION.

a. In most cases, a visual parts inspection will disclose damage necessitating repair or replacement.
However, because of very close tolerances that must be maintained in certain parts of the unit, the faltowing
inspection (table 4-2) must also be performed. All dimensions contained in table 4-2 are in inches unless
sMherwige specified

b. In addition t» a visual inspection, a mapnetic particle inrspection uf steel partg containing areas where
fatigue is suspectad should be made in accardance with Specification MJL-1-6868A. Any evidence of cracks is
cause for rejection.

NOTE

All parts that have passed this inspection must be demag-
netized and cieanc! as instructed in paragraph 4-13.
c. Parts composed of or containing non-metal material and non-magnetic metal parts suspected of Zatigue
should be fluorescent penetrant inspected as instructed in Specification MIL-1-6866. Any evidence of fatigue is
cause for rejection

d Use optical flat equipment t.- check flatness of lapping operations where specified. Clean parts as in-
structed in paraviaph 4-13 before ~necking for flatness. Flatness will be measured in light bands and is appli-
cable to the [0l .- components. valve plate (21, figure 4-2), control piston (30), cylinder block (35), hold down
plate retainer (. it hold devr b2 (39), piston and shoe subassembly (40), shoe wear plate (41), carbon
feal (49) and mitow ring (B1).

¢ 1f optical fhd eguipmeant 1 not available to check accuracy of lapping operation, use surface plate

methud. When nsing a surface jlate, spread an extremely thin film of clean hydraulic fluid (item 2, table 8-1)
over a clean rheckimg plate. Place part, face duwn, On plate and rotate it through a small arc. Lift part

4-15
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o
vertically and examine impression left on surface of plate. A perfect impression of entire lapped surface must
be visible. Clean part as instructed in paragraph 4-13. i

NOTE

When using a surface plate, the film of oil on the plate must
be extremely thin. An excessive amount of oil will produce

a false impression of the true condition of the lapped sur-
fare.

f. When checking 1.D). an1 O.D. of parts, the use of Sheffield air column and Sheffield amplifier (or equiva-
lent) is advisable. To check bores of cylinder block (35, figure 4-2), use air gage spindle T-300583, air gage
ring T-300584 and air gage ring T-300585. See figure 4-10. To check pistons of piston and show subassemblies
(40, figure 4-2), use a Sheffield amplifier (or equivalent). To check bore for pilot valve (19, figure 4-2), use air
gage spindle T-401667, air gage ring T-200063 and air gage ring T-401668.

g. Refer to table 4-1 fu classificatiun of typical defects found in inspection of the variable displacement
hydraulic pump assembi: 'l table 4-2 for a listing of detail inspection items for the Model PVB-044-1.

Table 4-1. Classification of defects

MAJOR DEFECTS

1. Cracks, scoring, pitting, distortion or discoloration ot surface which
could affect function.

2. Damage to protective coatings.

3. Damaged threads essential to function

4. Al other dimensions affecting function.

5. Coucentricity, perpendicularity or flatness.
6. surface finish below manufacturing standards.

7. Film deposit on polished surfaces.

MINOR DEFECTS
100. All other suoring and scratches

101. Broken housing lockwire holes.

4-16
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WR 55-1R50-159

INSPECTION NOTES 5 o
1. Scruches that will not Btop a 0.020 inch 8tylus and
are non-continuous from kidney slot to the edges’
of circle A or B shall not be cause for rejection. ,

2. Voids, pits, nicks and other surface irregularities
are permitted in non-critical areas. Critical area
ig defined as the area between circle A and cir-

cle B.
3. No surface irregularities allowed around kidney
slots.
2. Valve plates that do not pass inspection may be KIDNEY
salvage:l b lapping (reference Repair and Re- SLOTS \
Sectiun V). 2 PLACES
placement, Sectivn V) ( CIRCLE "A"
CIRCLE "B" (1.214 DIA,)
(2.105 DIA. )
Iveoras

Figure 4-8. Valve Plate Inspection Details

/ RINGS AIR GAGE

/ T-300584 ) SPINDLE

' T-300585 T-300583
CHECK THESE AREAS FOR
GREATER CONCENTRATION
OF WEAR.

TK20P38

Figure 4-9. Measuring Cylinder Block Bores
4-29
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g LAPPING
PISTON FIXTURE
& SHOE T-300855
SUBASSY. /
~ LAPPING
PLATE

tR2CP38

Figure 4-10. Gang Lap of Piston Shoes

%SI‘WDLE 1120038
GAGES

NN

Figure 4-11. Measuring Piston Size



DMWR 55-1650-159

Section V. - Repair or Replacement

4-15. REPAIR OR REPLACEMENT.
a. Replace all packings and drive shaft bearings (20 and 55, figure 4-2).
b. Replace parts that are cracked, chipped, warped, distorted or have malformed threads.
c. Replace all parts out of tolerance range given in table 4-2.
d. Replaced nicked, pitted, scratched or dented parts that are impractical to repair.

o

Replace parts tat do not meet inspection criteria.

el

Replace loose damaged inserts per Specification MS33646.

g. Replacement and rematching of piston and shoe sub-assemblies to piston bores is permissible provided that piston
to bore clearance, taper, out of round and end play tolerance are maintained.

CAUTION

When polishing paper is used, do not polish non-steel metal parts on paper that has
been used for steel because steel particles retained in paper will damage a non-steel
part.

4-16. GENERAL.

a. Dress down minor scratches or burrs with polishing paper (item 5, table 8-1) or lapping stone (item 14, table 8-1).
Clean part as instructed in paragraph 4-13.

b. Polish surface with a lapping compound consisting of levigated alumina (item 20, table 8-1) and lubricant (item 8,
table 8-1) or jewelers rouge (item 21, table 8-1). Clean part as instructed in paragraph 4-13.

4-17. WELDING.

a. Repair of aluminum alloy castings may be made by aluminum welding per Specification MIL-W-8604 and finish-
ing to size.
b. Aluminum surfaces that have had their protective coating removed may be refinished by alodizing per Specifica-

tion MIL-C-5541. After alodizing, wash prime the surface per Specification MIL-C-8514 followed by a zinc chromate
prime (item 6, table 8-1).

4-18. LAPPING OF VALVE PLATE (21, figure 4-2), SHOE WEAR PLATE (41), HOLD DOWN PLATE (39) AND
MATING RING (61) .

a. If the surface is badly scored or worn and sufficient surface stock is available (refer to table 4-2), lightly grind it
before lapping.

b. If part is to be lapped by hand, use a grooved lapping plate. K it is to be lapped on a lapping machine, use a lap-
ping plate without grooves.

c. The lapping compound consists of one part lapping compound 1500 grit (item 7, table 8-1), one part lubricant
(item 8, table 8-1) and six parts kerosene (item 9, table 8-1).

d. Apply a small amount of compound to the surface and lap it using a circular motion in such a manner that the
whole working face of the lapping plate is used. In addition, change the hand hold on part every few circles.

e. Thoroughly clean the part after lapping as instructed in paragraph 4-13 and inspect for flatness of lapping opera-
tion as instructed in paragraphs 4-14, d ore. After this inspection, check edges of lands or other openings in lapped face
for possible buirs or feather edges raised by the lapping operation. Remove these burrs but leave edge square. Clean
again after this operation.

Change 5 4-31
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4-19. LAPPING OF SERVICEABLE CARBON SEAL 49, FIGURE 4-2).
CAUTION

Do not polish carbon parts on a stone that has been used for metal parts. Metal
particles retained in such a stone will damage a carbon part.

a. Imperfections or the results of normal wear on the shaft carbon seal may be removed by lapping on a flat, clean
lapping stone (item 10, table 8-1).

b. Clean the part as instructed in paragraph 4-13 and check flatness of the lapping operation as instructed in para-
graphs 4-14,d ore.
4-20. LAPPING OR CYLINDER BLOCK (35, figure 4-2) AND PISTON AND SHOE SUBASSEMBLIES (40).

a. K scoring or wear pattern on valving surface of cylinder block (that face that mates with valve plate (21), is evi-
denced, rough lap part prior to finish lapping. Rough lap as follows:

(1) Lap part on polishing paper (item 11, table 8-1) tightly drawn over a clean grooved lapping plate. Move part
in a straight line across plate and rotate part 90 degrees at end of each stroke.

(2) Clean part thoroughly as called for in paragraph 4-13.
b. Finish lap part as follows:

(1) Lap part on polishing paper (item 5, table 8-1) tightly drawn over a clean surface plate.

(2) Clean part thoroughly as called for in paragraph 4-13.
c. Check applicable sections of table 4-2 for dimensional requirements for parts after lapping procedures.
d. Inspect flatness of lapped surface as instructed in paragraph 4-14, d or e.

4-21. REPLACING INSERTS. When required, replace inserts (28, 56 and 68, figure 4-2) in accordance with
Specification MS33646 - remove tang.

4-32  ChangeS5
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Section VI - Modification Criteria

MODIFICATION CRITERIA. Modify major assemblies and/or associated parts of model PVB-044-] tw»
convert to model PVB-044-2 ir accordance with figure 4-12. Modification is accomplished by removing the
old part number component or subassembly and replacing it with new part number component or subassembly.
After modifications have been accomplished, reidentify the pump to the proper model number PVB-044-2.

\

NOTE POSITION OF
THINNER EDGE OF
OUTE2 RACE

[TORQUE TO
14-18 IN. LB,

UUBULOULT

j T o g & °° '
- TR S
(9539 ‘4 [ SREET]

Figure 4-12. Modification of PVB-044-1 to PVB-044-2 (Sheet 1 of 2)
4-35



CHAPTER 4
SECTION VI
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REPLACE
REMOVE ITEM FIGURE DESCRIPTION WITE
!MSIGQQB-:M 1 4-2 SCREW, Coupling shaft MS16998-35
mounting
3074R3 2 4-2 PLATE, Name 316343
297012 3 4-2 HOUSING AND INSERTS 297089
SUBASSEMBLY
MS16997-33 4 4-2 SCREW, Housing mounting MS16998-28
ANGE0OCS 5 4-2 WASHER, Screw 309699
297021 6 4-2 BLOCK, PISTON AND SHOE 319052
SUBASSEMBLY
297013 7 4-2 BLOCK, Cylinder 314545
297015 8 4-2 PISTON AND SHOE 314482
SUBASSEMBLY
29702C 9 4-2 RETAINER, Shoe hold down 312469
plate (Replace 2 with 1)
[INAS1350-04H4 10 4-2 SCREW, Retainer (Replace 208938
8 with 10) - _
297070 1 4-2 WASHER, Screw (Replace 147391
8 with 10)
297064 12 4- BEARING, Pintle 297009
297002 13 4- YOKE SUBASSEMBLY 2970980
297048 14 4- GUIDE, Control 323008
spring -
297004 15 4-2 MOUNTING FLANGE 297082
AND INSERTS SUBAS-
SEMBLY
NMS21209C08-20 10 4-2 INSERT, Housing MS21209F1-15
screw
Ficure 4-12.  Maodification of PVB-044-1 to PVB-044-2 (Sheet 2 of 2)
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Section VII - Reassembly and Testing of Assemblies

Not Applicable

Section VIII -~ Final Reassembly

4-23. REASSEMBLY.
NOTE
Figure 4-13 provides a cross section for this pump. Use
this figure for parts location and figure 4-2 for parts iden-
tification.
4-24. ASSEMBLY OF MOUNTING FLANGE SUBASSEMBLY.

a. If inserts (68) were removed, install new inserts per Specification MS33646.

b. 1f rotation plate (67) or instruction plate (65) were removed, secure new plates to mounting flange (69)
with screws (66 and 64) respectively.

c¢. If locating pins (60 and 63) were removed, install new locating pins. Make certain pins are completely
bottomed in mounting flange.

4-25. ASSEMBLY OF DRIVE SHAFT BEARING TO DRIVE SHAFT.
a. If insert (56) was removed from drive shaft (5§7), install per new Specification MS33646.

b. Place drive shaft bearing (55) in an electric oven, preheated to 200°F to 225°F (93°C to 105°C). Heat
for one hour.

WARNING
In the following steps, use protective gloves to prevent injury.
CAUTION

Make certain drive shaft bearing is assembled on drive shaft
with side marked "Thrust Here" toward short end of shaft.

¢c. Use bearing plate T-162016 and a light arbor press as shown in figure 4-14 to install drive shaft (57,
figures 4-2 and 4-13) in heated drive shaft bearing (55).

d. Allow assembly to slowly cool to room temperature and then slowly rotate outer race to make certain
bearing rotates freely

4-26. DELETED.

Change 4 4-37
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42

T~ PUSH ON

OUTER

RACE WHEN
INSTALLING
BEARING

NOTE POSITION OF
THINNER EDGE OF
OUTER RACE AND
RADIUS LOCATION
ON INNER RACE

SHAFT
SEAL
DETAIL

j©)

CA0PIB

Figure 4-13. Cruss Section View of Hydraulic Pumy. (Sheet 1 of 2)
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! SECTION ViIi
" ). Mounting Screw ; 24. Locating B 41, %mml.& : _]
i J Washer ! 25 Mounting Ser¢w ___ 48 Bpring Seat
2 F' Sleeve N ) .. 28. Washer o 49. Catbon Seal
« [ 4. Coupling Shaft i _ __27. Name Plate 50. Seal Grommer B
¢ | 5. Shaft Packing - - .—__26.Insert_  _______ ____ _ 5l Garter Spring ]
€ | 8. Inlet Plate e m e .28 _B_qn_l.smx — el $2. Bpacer
> [ 1. Outlet Plate : 30.. Control Piston 53. Wave Spring ]
s | 8. Mounting Screw . _ 31. Retaipipg Ring ) . 54. Retainer
9 | 9. Sealing Screw L 32. Retainer . _ _ 55. Bhatt Bearing .

*: 10. Serew Packing - . 33. Spring 56. Insert .

*+ 1. Locking Nut . 3. Spring Spacer | . 57. Drive Shaft ]

1 12. Adjusting Screw } 35. Cylinder Block 58. Packing _

: 13. Packing _ 3€. Mounting Screw 59. Thrust Ring ]

1« 4. Spacer . 37. Washer 60. Retaining Pin -

* 5. Spring Guide 38. Plate Retainer 61. Mating Ring —

"« 36. Control Spring 30. Hold Down Plate 62. Packing —
- 4%, Washer 40. Piston and Shoe Assembly 63. Locating Pin _

i18. Spring Guide 41. Shoe Wear Plate 84. Mounting Screw -
19. Pilot Valve 42. Pintle Bearing 85. Instruction Plate !
20. Needle Bearing 43. Locating Pin 66. Mounting Screw j
21. Valve Plate 44. Yoke 67. Rotation Plate _
. B2. Packing 45. Spring Guide 68. Insert i
- B8. Packing _ eeei = e+ .—._._46. ControlSpring ___ _  __ _@9. Mountiw thxe .

Figure 4-13. Cross Section View of Hydraulic Pump (Sheet 2 a 2)

4-27. END PLAY CALCULATIONS FOR PISTON AND SHOE SUBASSEMBLIES.
NOTE

To obtain correct end play for piston and shoe subassem-~
blies, a selection from three oversize shoe hold down plates
(38) can be made that will provide 0.002 to 0.004 inch end
play for piston shoes between hold down plate retainer (38),
hold down plate (39) and shoe wear plate (41). These shoe
hold down plates range in 0.005, 0.007 and 0.010 inch over-
8ize from the standard thickness plate.

a. U, on inspection of parts, it was found necessary to lap piston and shoe assemblies, make certain the
seven individual shoes were lapped to a thickness within 0.0005 inch of each other. See figure 4-10.

CAUTION

Durii, the [ollowing operation, use caution to prevent dam-
age to critical parts.

b. 1Install the seven piston and shoe subassemblies (40, figure 4-2 and 4-13) and hold down plate (39) in
piston holder portion of lapping fixture T-300855 . Measure X" dimeision fror tep of shoes to face of piston
holder and recor-.

¢. Measure "Y' dimensions depth of yake (44, figures 4-2 and 4-13) from the face for hold down plate re-
tainer (38) to the face of shoe wear plate (41).

Crarce I 4.3
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SECTION VII

4. Subtract dimension "X from “Y". The difference shall fall within a tolerance pf 0.002 to 0.004 inch;
preferably op the 0.002 inch end of the tolerance. U tolerance is greater than that specified, select the next
size thicker shoe hold down, plate and measure again. . -

e. Tag correct shos hpld down plate (39, figures -2 and 4-13) f0r assembly as described in paragraph
4-30, ¢ ! cod :

- ARBOR -
- PRESS T
|
- DRIVE p _
e PLATE ‘
| \T—wzols :

TR3IO0PIS8

Figure 4-14. Assembly of Drive Shaft Bearing to Drive Shatt

4-28. INSTALLATION OF MATING RING INTO MOUNTING FLANGE SUBASSEMBLY.
CAUTION
In the following operation, make certain lapped face of mat-
ing ring (61, figures 4-2 and 4-13) is not damaged when ring
is installed in mounting flange.
a. Assemble packing (62) into groove on mating ring (61).
b. Install the mating ring in mounting flange (69) with the lapped face out.
NOTE

The lapped face of mating ring (61) is on the side away from
the hole for retaining pin (80).

4-29. ASSEMBLY OF SHAFT SEAL SUBASSEMBLY.
NOTE
Figure 4-17 provides a cross section of shaft seal subas-

sembly. Use this figure for parts location and figure 4-2 for
parts identification.

4-4C



WR 55-1650-15¢ CHAPTER 4
SECTION VIO

Figure 4-15. DELETED

Figure 4-16. -:z.1 %
4-4]
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1
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CHAPTER 4 WR 55-1E5C-15%
SECTION VI
CAUTION
Prevent damage tc carbor seal (49) during assembly.
a Install assembled drive shaft in shaft hclder T-300504 as showt in figure 4-17.

b. Use snap-ring pliers ‘0 1nstall retainer {54, figures 4-2 and 4-17) on drive shaft (57). Make certain it
seats firmly against drive pnaf: bearing (55). Make syre tangs op retainer engage proper slots on drive shaft.

¢. Insert wave spring (53, and spacer (52) in retainer (54) and attach guide T-415042 to drive shaft (57).
Install garter spring (51) around sea) grommet (50) and instal: dotb in retainer (54).

d. Remove guide T-415042 from drive shaft (57) and instail carbon seal (48) with flat side down in retainer
¢54) on drive shaft. .

e. Use Jubricant (item 12, table 8-1) to "stick™ thrust ring (59) with chamfer side toward shaft seal cavity
in mounting flange (68).

{.  Carefully lower mounting flange (69; squarely over this assembly, making certain drive shaft bearing
(55) enters the counterbore in mounting flange.

CAUTION

Tc¢ prevent sepi-zt.on of snaf sez: subassembly de not ai-
1oy drive shaf* v t1e- ¢ 3~ Dore in mounting flange.

4-30. ASSEMBLY OF YOKE AND ASSOCLATED COMPONENTS.

a. Turn drive sha® and mounuing flange over and install yoke spring seat (48, faigures 4-2 and 4-13), con-
trol springs (47 and 46; and yoke spring guide (45 into positiorn 1n mounting flange (69).

CAUTION

Use care when bandling voke (44, and yoke pintle bearings
(42" in the following procedure to prevent damage to yoke
trunmuons and separaticn of pintie bearings.

CAUTION

I locatung pin (43! was removed from yoke (44), install a
new pii., miaking cerasn 3t is securely seated n place.

t Place yoke assermbly intc mountng flange and use holding clamp T-410371 as shown in figure 4-6 to in-
Btall yoke bearings over yake truniaons Position voke bearings on yoke trunnions so that thinner edge of outer
race faces yoxe. See figure 4-i2 Ouserve that the ball in yoke will mate with yoke spring guide (45).

c. Remove holding clamp T-410871

¢. Arttach power arm azajter T-181247 1o mounting flange. Secure power arm adapter tO power arm as
showT in Ligure 4-3.

e. Assemble shoe wear plate (41, figures 4-2 and 4-13) into base of yoke and observe that notch in plate

(41) mates with locating pin (43). Try tc make plate (41) rock. 1 plate rocks, locatung pin (43} is protruding
{arther than the maxircum 0.055 inch.

NOTE

In the following operation, the correct
thickness of shoe hold down plate (39)
was determined in operations called for
in paragraph 4-27. '

Change 4
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CHAPTER 4,
SECTION VI

(ASSEMDBLE AFTER
REMOVING GUIDE)

53®

[ELEET LT
ads

SHAFT
HOLDER
T-300504

®

-
@/

® |

TS30P38

NOTFE: INDEX NUMBERS ARE SAME AS SHOWN ON FIGURE 4-2

49. Carhon Seal §3. Wave Spring
50. Seal Grommet 54. Retainer

51, Garter Spring 55. Bearing

52. Spacer 57. Drive Shaft

Figure 4-17. Assembly of Shaft Seal Subassembly
4-43
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CAUTION
Because piston and shoe sybassemblies (40) mate with their
-respective bores in cylinder bloek (35), care shall be taken
in the following operation t.. assure correct assembly when
cylinder block is installed.

f. Carefully assemble piston and shoe subassemblies (40), hold down plate (39) and two hold down plate re-
tainers (38) as ahown in figure 4-13. Secure parts with mounting screws (36) and washers (37). Torque screws
8 to 10 inch pounds for Model PVB-044-1 and 14 to 18 inch pounds for Model PVB-044-2.

NOTE
Model PVB-044-1 incorporates a two segment hold down
plate retainer. These have been replaced by a one piece re-
tainer in model PVB-044-2.

g- Lockwire mounting screws (36) in arcordance with Specification MS33540. Use lockwire (item 13, table
8-1).

4-31. ASSEMBLY OF CYLINDER BLOCK.
CAUTION
When handling cylinder block (35, figures 4-2 and 4-13), be
careful not to damage its valving face. Surfare flatness of

three light bands must be maintained.

a. Install spring spacer (34) (chamfer on I.I). down), ¢ylinder block spring {33) and retaining ring retainer
(32) into cylinder bhlock (35).

NOTE

Correct thickness of retaining ring retainer (32) was ob-
tained in operations called for in paragraph 4-26.

b. Use spring compressor T-410872 as shown in figure 4-5 to compress cylinder block spring (33, figure
4-2) to facilitate assembly of retaining ring (31).

c. Assemble cylinder block (35) to piston and shce subassemblies (40).
NOTE
When all pistons are installed in cylinder block, push and
pull cylinder block several times to observe that pistons
slide smoothly in cylinder bures.
4-32. ASSEMBLY AND INSTALLATION OF HOUSING SUBASSEMBLY.
a. U inserts (28, figures 4-2 and 4-13) were rem-ved, install new inserts per Specification MS33646.
b. U name plate (27) was removed, transfer Jata from the old to new and install in the following marner:
(1) Form plate to the contour of the surface it will be attached to.

(2) ‘Thoroughly clean attaching surfaces with a solvent (item 3, table 8-1).

(3) Apply primer (item 17, table 8-1) by brush or spray to surfaces to be bonded. Allow primer to dry
at least 20 inimites before applying adhesive.

(4) iy part (by weight) of adhesive (item 18, table 8-1) to ten parts of catalyst (item 19, table
H- 1), .

4-44
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{5) Use a knife or spatula to apply a thn coating of the prepared adhesive to both surfaces.

(6) .Juin surfaces immediately. Apply pressure L force excessive adhesive out around all -edges ‘af
plate. Wipe off rxcess adhesive. -

(7)  Allow assembly 1o air cool at room temperature for a minimum of 24 hours.
c. Install packing (58) into its groove in mevuting flange (69).

4. Install contrel piston (30) into its bure 1 housing (29).

~ € Plieutoyer OVer pressure passage ot . hiousing to prevent dropout of control piston anil carefully
install b e on mounting flange (69). Make certain locating pins (63) are properly aligned with'housing.

{f  Press honsiug and mounting flange together to compress control springs (46 and 47).
CAUTION
Do not puld housug and nevndting flange together with mount-

e screws (25). DRamage to housing and mounting flange may
result

g, Serie Goning (29) to monnt e o1 “ with mounting serews (25) and washers (26). Turgue sScTEews
11 and 15 e pocads for Madel PVIcgd o 0 0 11 45 inch-poumls for Model PVB-044-2.

e I leenting pins (24) was removed, in G oo w pin in housing (26 M.ke e pin is seoted walidly in
position,

4-33  ASSEMBLY OF VALVE PLATE AND CONTROLY SUBASSEMBLY.
CAUTION
Duriug installati- v of needle bearing (20, figure 4-2 und 4-
13) irto bearing bore of valve plate {21), an even, steady up-
rlied pressure is reccmmended to prevent deflection of
valving face of valve plate
a.  Use holime fixture T-410447 and bearing driver T-410448 as shown in figure 4-18 to instll neetlle
bearing (20, i 1e 4-2 and 4-17) in bearing bore of valve plate (21). Press needle bearing in flush10@ 310 inch
below valving face. 1o not hott s bearingy in bore.
b.  Rotate rallers of needle heaving (20! after installaticn. Rotation of all rellers shall be frae.
¢. Inspert valving face of valve plate (21) for tlatness a< called for in paragraphs 4-14, d., or-e. Valving
face shall be flat within 3 light bands. f calving face flatness cannot be met, lap face as called for unpara—
graph 4-18. Measures must be taken to prevent contamination of needle bearing (20).
CAUTION
In e following operation, e extremely careful while hand-
ling valve plate and pilut valve {18) to prevent damage to
valving surtace of valve plate, lands on pilot valve and ‘or
pilot valve hore. The mavement of the pilot valve must not
he impaired
d. Install pilot vidve cbar ot pilat valve bore of valve plate (21), as shown in figure 4-13.

e. Install s (18, and washer (17) over pilot valve.

. Compress prlet valve control spring (16) to solid height just prior to assembly. Install control spring
(16), sprang gurde (15), ani spring spacer (14).

4-45
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g. Install packing (13),in groove on adjusting screw (12 and install adjusting screw into bore over .épring
{14). Turn adjusting screw (12) into bore until packing (13) }s no longer visible.

=

t

DRIVER
" T-410448

= NEEDLE
@/ BEARING

HOLDING
FIXTURE
T-410447

Tv3ior3s

Figure 4-18. Assembly of Needle Bearing in Valve Plate

NOTE

Final adjustment of adjusting screw will be made on test,
paragraph 4-38, c(2).

h. Assemble locking nut (11) over adjusting screw and tighten locking nut finger tight.

i. Install packing (10) in its groove on sealing screw (9) and install sealing screw in two locations on
valve plate. Torque screws (8) 10 to 15 inch-pounds.

4-34. ASSEMBLY OF VALVE PLATE AND CONTROLS SUBASSEMBLY TO HOUSING SUBASSEMBLY.
a. Install packing (23) into its groove in pressure hole in mating face of housing (29).
b. Install packing (22)7in its grnove on valve plate and controls subassembly.

¢. Secure valve plate and controls subassembly to housing with mounting screws (8) torqued to 20 to 25
inch-pounds for Model PVB-044-1 and 40 to 45 inch-pounds for Model PVB-044-2.

. M cutlet plate (7) and inlet plate (6) were removed from valve plate, secure new plates using the same
process ax that called for name plate (27). Refer to paragraph 4-32,b.
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4-35. INSTALLATION OF COUPLING SHAFT.
a. Install packing (5) on coupling shaft (4).
b. Slide sleeve (3) on mounting screw (1) and washer (2) and install this memblﬁ in coupling shaft.

¢. Liberally lubricate splines of coupling shaft with graphite grease (item 15, table 8-1) and install coupl-
ing shaft. Torque mounting screw (1) 5 to 10 inch-pounds. Wipe off excess lubricant.

d. Rotate drive shaft through several turns. Rotation must be smooth and without binding at any point.
Torque requir:d to rotate shall not exceed 15 inch-pounds. It binding is evident, disassembile pump to deter-
mine cause.

€. Install inlet and outlet fittings (6), outlet elbow fitting (10), and shipping caps.
f. Instaiil seebage and case drain plugs.
g. Fill the untt approximately 2/3 full with clean hydraulic flutd (ftem 4, Table 8-1).

h. Record status of pump on applicable forms.

Changeed | Aprll 1975 4-47/4-48
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SECTION IX'

Section IX - Run-}u apd Teut Procedures

4-36  TEST CONDITIONS.

a. Use clear hydraulic fluid (item 4, table 8-1). Maintain temperature of fluid at 115°F to 125°F (46°C to
51°C) at the pump inlet port. .

b.  Use a test stand rapable of supplying the following:

t; Muimuwm of 30 drive horsepower.

(2)  Drive speed »f 6000 rpm.

3Y  Capiicle of recording 4000 psi.

(4) ol Lluid tensperature within plus or minus 5°F.

i ealteation 46 10 micron nomiral.

1 tal reservoar veuted to atimusphere.

4.-3%7 PRELIMINANRY TESTS

i Binding

{1} Rem:we inlet and outlet plugss
P

(2) Rotate drive shaft and check for hinding, stickiness or roughness. T orque required to rotate must
not exceed 15 inch-pounds. If binding is evident, disussemble pump to determine and correct the cause.

b, Proof Test. With the unit at a standstill and the inlet and outlet ports plugged, applv 150 psig to case
Irain eonnection for ten winutes. Observe all areas for external leakage. There siwull be no external leakage
niher than a slight wetting insufficient t¢ form a drop through any gasket or seal except the shaft seal. Shaft
seal leakage shall nct exceed five drops in ten minutes (one drap is equal t¢ 120 cc approximately).

c. Flushing Operation

(1) Use flushing set T-233248 t~ thoroughly flush the unit through the case fill connection for five
minuvtes. During the flushing operativn, case pressure must not exceed 150 psig.

(2) After finshing operation, install the unit in a hydraulic test setup a= shown in figure 4-19.
4-38. PERFORMANCE TESTS.
NOTE

All subsequent items of test must be conducted with 15 plus

or minus 1 psia inlet pressure except as noted, 15 plus or

minus 3 psia case pressure and a minimum of 500 psig out-

let pressure. Regulate by-pzss valve (8, figure 4-19) to ob-

tain correct case prezsure and restriction valve (24) to

ahtain wuliet pressure.

a.  Fil! text anit and test circuit witl: clean hydraulic fluid (item 4, table 8-1). Allow all trapped air to es-
cape frum un: aul circuit.

L. Runin

(1) Open rastviction valve (24, figure 4-10) and start power drive (16) to drive test unit at 2000 rpm.
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Figure 4-19. Schematic Test Setup (Sheet 1 of 2)
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TEST EQUIPMENT

Vacuum Pump
Shut-off Valve
Shut- off Valve
Reservoir

Turbine Flowmeter
By-Pass Valve
Relief Valve
Temperature Probe
Filter

Pressure Gage
Frequency Counter
Temperature Probe
Filter

Vacuum: Pressure Gage
Torque Indicator
Power Drive

Heat Exchanger
Temperature Probe
Turbine Flowmeter
Relief Valve

Pressure Gage

Filter

Torque Pickup
Restriction (Load) Valve

Figure 4-19. Schematic Test Setup (Sheet

for five minutes under rhese conditions.

let plesenre remains at 500 psig.

C

pressure on outlet port. Contin::

Pressure Control Adjustment.

CAUTION

CHAPTER 4
SECTION IX

REQUIREMENT
0-30 in. Hg

30 gallons
Range 0.10 to 5.0 gpm

Adjustable. Set for 15 psig

Low pressure, 10 micro (nominal).
capacity 5 gpm
0-100 psi + 1/2% of full scale

Low pressure, 10 micron (nominal),
capacity 24 gpm
0-30 in. Hg and 0-100 psi

15 hp minimum, variable to 6000 rpm
Capacity 25 gpm

Range 0.5 to 50.0 gpm

Adjustable, set for 2000 psig
Range 0-5000 psi, accuracy = 1/2%
of full seale

High pressure, 10 micro (nominal),
capacity 24 gpm

2 of 2)

Adjust restriction valve (24) to develop an outlet pressure of 500 psig on the test unit. Run test unit

During the next five minutes of operation, increase test unit speed to 5000 rpm. Make certain out-

In the fo'iowing operation, if outlet pressure of test unit ex-
ceeds 1900 ps'z with adjusting screw (12, figure 4-2) turned
out to a low presuux e adjustment, remove test unit and check

for unit malfunction.

With test unit operatny at 5000 rpm, gradually close restriction valve (24, figure 4-19) to build up
tn close restziction valve (24) until completely closed. Qutlet pressure as

read on prasiipe gage (21) will ve setting of test unit pressure control if less than 2000 psig or the setting of
rehef valve (201 4f pressure control has heen set too high.

NOTE

W hen setting pressure control, make all adjustments on

VISINg pressure.
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(2) With restriction valve (24) completely clésed, zero output volume (flowméter 19), and 15 plus oL
minus 3 psia case pressure as read on gage (10), turn in adjusting screw (12, figure 4~2) until an outlet pres-

sure of 1500 to 1525 psig registers on pressure gage (21, figure 4-19). Temporarily tighten locking nut (11,
figure 4-2) at this setting.’ : . .

CAUTION
Do not tighten locking (11) in excess of 40 inch~pounds.

(3) Alternately open and close restriction valve (24, figure 4-19). This will purge any air that may have'ﬁ
become trapped in the pressure control. Take ancther reading of pressure gage (21) after this operation to re-
check pressure setting. Reset if necessary.

(4) Regulate restriction valve (24) and note rise in pressure as yoke is stroked from maximum to min- '
imum delivery. This pressure rise shall not exceed 100 psig. Sudden changes in cutput volume must not initiate
"hunting” of yoke for position. Hunting will be evidenced by rapid oscillation of needle on pressure gage (21).

If this condition is noted, remove unit from test and return it to overhaul for repair.

(5) In five minutes of continued operation with restriction valve (24) closed, pressure must not creep

more than 25 psig above or below value established at minimum delivery (zero flow). Refer to paragraph 4-
38, c(2).

CAUTION

Maintain 15 plus or minus 3 psia case pressure on pressure
gage (10) at minimum delivery.

(6) At minimum output volume, the pressure setting shall not vary more than 30 psig when the speed
is changed slowly from 5000 rpm to 2600 rpm.

d. Delivery.

(1) With test unit operating at 5000 rpm and an inlet pressure of 5 plus or minus 1/2 inch Hg vacuum,
adjust restriction valve (24) to provide an outlet pressure of 1350 psig.

(2) Delivery as measured by turbine flowmeter (19) shall not be less than 6.6 gpm.

¢. Internal Leakage.

NOTE

Run test unit at full discharge flow for two to five minutes
to stabilize internal temperature immediately prior to check-
ing internal leakage.

(1) With test unit operating at 5000 rpm and an inlet pressure of 15 plus or minus 3 psia, close restric-
tion valve (24) to provide 1500 to 1525 psig outlet pressure.

(2) Measure case drain flow over turbine {!owmeter (5). This case drain flow must not exceed 425
cc,/min. .

4-39. FRICTION TEST. After test unit has passed performance tests satisfactorily, remove it from its drive

pad and check torque required to rotate drive shaft. Torque required to rotate drive shaft must not exceed 15
inch-pountds.

-

4-40. TROUBLE SHOOTING. The following trouble shooting chart, table 4-4, has been prepared to assist

personnel in locating cause for unit malfunction on test. It lists possible trouble, probable cause for it, and the
steps necessary to remedy it.
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Table 4-4. Trouble Shooﬁng Chart (Sheet 1 of 3)

INDICATION OF TROUBLE

PROBABLE CAUSE

PUMP NOT DELIVERING OIL (NO Pump driven in wrong direction of

FLOW)

INSUFFICIENT FLOW (LOW
FLOW)

YOKE REMAINS IN MINIMUM
STROKE POSITION

YOKE HUNTING FOR POSITION

rotation

Incorrect hook-up at port flanges

Coupling shaft not installed or is
sheared.

Yoke (44, figure 4-2) stuck in minj-
mum delivery position.

Pressure control in valve plate
adjusted incorrectly.

Damaged valving faces of valve plate
(21, figure 4-2) and cylinder block
(35)

Worn or damaged rotating
components; excessive clearance
between piston and shoe subassembly
{40) and bores of cylinder block (35).

Flow measurement equipment worn
or out of calibration

Drive speed of varidrive set low
and/or speed recording equipment
inaccurate.

Cylinder block (35, figure 4-2) sepa-
ration from valve plate (21).

Excessively high fluid temperature.

Yoke binding or misalignment of con-
trol piston (30, figure 4-2) and/for
control springs (46 and 47)

Pressure compensation inoperative,
caused by foreign matter in bore of
pilot valve (19, figure 4-2).

Lands of pilot valve (19, figure 4-2)
not sharp. Possible burr on lands.

CORRECTIVE ACTION

Pump must be driven in left-hand
direction of rotation as viewed from
coupling shaft end.

Reverse connections at port flanges.

Install coupling shaft. Check drive
torque of pump if coupling shaft is
sheared. Return unit to overhaul shop
to determine cause of shear.

Disassemble pump and inspect for

binding of yoke pintle bearings (42)
and/or control piston (30).

Set pressure control as instructed in
paragraph 4-38, c.

Disassemble pump and lap valve
plate as described in paragraph 4-18
and cylinder block as described in
paragraph 4-20.

Disassemble pump and perform
inspection of these parts as instructed
in table 4-2. Control piston 297022
stop thickness dimension of .176-.181
inch may be shortened as required to
minimum thickness of .130 inch to
meet flow requirements,

Check accuracy of flow measurement
equipment.

Check accuracy of speed recording
equipment and/or set speed varidrive.

Disassemble pump and lap valve
plate as described in paragraph 4-18
and cylinder block as described in
paragraph 4-20.

Adjust temperature control for speci-
fied fluid temperature. Check for
adequate fluid flow through oil
cooler.

Disassemble pump and check for
worn or binding yoke pintle bearings
(42). Inspect control piston, piston
bore and control springs as instructed
in table 4-2.

Disassemble valve plate and controls
subassembly and clean parts per
instructions in paragraph 4-13.

Disassemble valve plate and controls
subassembly and inspect pilot valve
(19). X pilot valve is damaged
replace valve plate and pilot valve
subassembly.

Change § 4-53
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Table 4-4. Trouble Shooting Chart (Sheet 2 of 3)

INDICATION OF TROUBLE

YOKE HUNTING FOR POSITION
(Continued)

YOKE REMAINS IN MAXIMUM
STROKE POSITION

PUMP OVERHEATS

EXCESSIVE INTERNAL
LEAKAGE

4-54  Change$5

PROBABLE CAUSE

Pilot valve control spring (16) bowed
or bent.

Excessive clearance between pilot
valve (19) and pilot valve bore in
valve plate and controls subassembly.

Sticky control piston (30) operation.

Trapped air in test system.

Cylinder block (35) lifting from valve
plate subassembly.

Yoke binding, or misalignment of
control piston (30, figure 4-2) and
control springs (46 and 47).

Valve plate and controls subassembly
inoperative caused by foreign matter
in bore of pilot valve (19).

Drive shaft binding caused by worn
or defective bearings or incorrect
assembly.

Excessive internal leakage.

Valving faces of valve plate (21, fig-
ure 4-2) and/or cylinder block (35)
scored or damaged.

Excessive clearance between pilot
valve (19) and pilot valve bore in
valve plate and controls subassembly.

Worn or damaged bores of cylinder
block (35) and piston and shoe
subassemblies (40).

CORRECTIVE ACTION

Disassembly valve plate and controls
subassembly and inspect spring as
described in table 4-2.

Disassemble valve plate and controls
subassembly and inspect pilot valve
to bore clearance as instructed in
table 4-2. If clearance exceeds speci-
fied tolerance, replace valve plate and
pilot valve subassembly with new.

Disassembly pump and inspect con———

trol piston, piston bore in housing

(29)_and control springs (46 and 47).

Repair or replace where necessary.
S~

Bleed air

Disassemble pum) p valve
plate as described in paragraph 4-18
and cylinder block as described in
paragraph 4-20.

n test circuit.

Disassemble pump and check for
worn yoke pintle bearings (42).
Inspect control piston, piston bore
and control springs as instructed in
table 4-2.

Disassemble valve plate and controls
subassembly and clean per instruc-
tions in paragraph 4-13.

Disassemble pump and check all
bearings. Check clearance of piston
and shoe subassembly (40) to shoe
wear plate (41) as instructed in para-
graph 4-27.

Disassemble pump and inspect mov-
ing components for wear and damage.

Disassemble pump and lap valve
plate as described in paragraph 4-18
and cylinder block as described in
paragraph 4-20.

Disassemble valve plate and controls
subassembly and inspect pilot valve
to bore clearance as instructed in
table 4-2. If either is defective,
replace both with new.

Disassemble pump and inspect these
parts per instructions in table 4-2.
Repair and replace as necessary.
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CHAPTER 4
SECTION IX

Table 4-4. T rouble Shooting Chart (Shaet 3 0f 3)

INDICATION OF TROUBLE PRUBABLE CAUSE
FXTERNAL LEAKAGE Worn or defective carbon sea]
140, figure 4-2) and/ur mating
ring (61

Defective packingsr.

4-41. LOCKWIRING. After the
locking nut to the center sealing s
lockwire (ft~~ 22,table 8-1).

2

CORRECTIVE ACTION

Disassemble pump and inspect sealing
faces of these p2rts as descrihed in
table 4-2.

Observe which part of pump is leaking
and replace the applicable packing.

pump has heen tested and found satisfactory, lockwire the preasure control
crew and, in turn, to the remaining sealing screw on the valve plate using

Change 4 4-55/4-56
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SECTION X

Section X - Difforence )ata sheet PV3+044-8 Hydraulic Pump Asgembly

-

NOTE

The instructions contained in preceding sections of this man-
ual apply except for the differences given in this data sheet.

4-42. DISASSEMBLY. Same as for Model PVB-044-1 and -2 except for the following.

a. Inlet and outiet port fittings (6 through 13, figure 4-1) are incorporated in the port openings of the valve
block. Disassemble these parts in the order of index numbers assigned to the exploded view.

h. A eavtion nlate (35, figure 4-1 ) is incorporated on the housing. Do not remove this plate unless damaged

c. Shoe hold «t wwn plate (50, figure 4-1) is a single piece construction and is retained on yoke subassembly
(53) by 10 mounting sicrews and washars ‘

d. A single cootrl spring i , ligiee 4-1) is incorporated.
4-43. CLEANING  Same us for Model PVE-044-1 and -2.
4-44. INSPECTIO  Same as for Model PVB-044-1 and ~2.
4-45. REPAIR OR REPLACEMENT. Same as for Model PVB-044-1 aud -2.
4-46. REASSEMBLY Same as for Model PVR-034-1 and -2 except for the differences noted in DISASSEMBLY
Do not securely tighten inlet and outlet port fittings until punp assembly is installed in place on the aircraft.
Torque screws to the tightness called for in figure 4-12.
4-47. RUN IN AND TEST PROCEDURES. Same as for Model PVB-044-1 and -2 except for the following:

a. Maintain inlet fluid temperature at 135°F to 145°F (57°C to 62°C).

b.  When adjusting pressure control, set the control to fully retract the yoke to minimum stroke position
at 1000 to 1025 psig.

¢. When measuring delivery, run pump at 4170 rpm and 800 psig outlet pressure. Delivery on rising
preasure shall not be less than 5.8 gpm.

d. When measuring internal leakage, run pump at 4170 rpm and 1000-1025 psig outlet pressure. Internal
leakage shall not exceed 480 cc,’'min.

4-57/4-58
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CHAPTER 5

PAINTING REQUIREMENTS

Net Applicabis

CHAPTER 5
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CHAPTER 6
PACKAGING

6.1  Output components will be preserved, packed, and marked in accordance with the Delivery Order/Contract, Depot Mainte-

nance Interservice Support Agreement (DMISA), Statement of Work (SOW), Memorandum of Agreement or other authorization
document, and the accompanying AMSAT Form 6525 (Test).

6.2 Output components from organic depot maintenance and overhaul (M&O) programs will be packaged in accordance with
the Army Master Data File Retrieval Microform System (ARMS) Packaging File and marked in accordance with MIL-STD-129.
Components for which a special or multi-application container is specified will be packed in the assigned container. All other
components will be packaged level A/B unless weight and dimension requirements of MIL-STD-2073-1 & 2 specify a wooden
container. The level of packaging shall be level A/A when a special/multi-application reusable container or wooden container
is specified. When components are received at the overhaul maintenance facility, the container will be inspected for serviceabili-
ty in accordance with Chapter 2, TB 55-8100-200-24. Containers will be requisitioned as required to replace missing, improper,
or unserviceable containers to insure availability of container when component is returned from the overhaul maintenance facil-
ity. Waivers, deviations, container substitution must be approved by the ATCOM Packaging and Transportability Branch, Writ-
ten communication should be submitted to HQ ATCOM, AMSAT-I-SDP, 4300 Goodfellow Blvd., St. Louis, MO 63120-1798.
Telephone inquiries may be made to Commercial (314) 263-2372 or DSN 693-2372.

6.3  All contractual matters shall be through the assigned Contracting Officer (KO). Technical communications should be sub-
mitted to HQ ATCOM, AMSAT-I-SDP, 4300 Goodfellow Bivd., St. Louis, MO 63120-1798. Telephone inquiries may be made
to Commercial (314) 263-2372 or DSN 693-2372.

Change 5 6-1/(6-2 blank)
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. CHAPTER?T

B :,._.;__- .
; 1

MAINTENANCE OF FORMS AND RECORDS

Maintenancr of forms and records will be in accordance with the contract.

7-1/7-2
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CHAPTER &

CONSUMABLE MATERIALS

CHAPTER 8

Table 6-1 contains a hsting of the consumable materials requiré:'. for use in this Work Requirement. Consum-
able materials are that equpment and or supply items identilied as that which may be consumed in use or

whuch loses its identity in an assembly.

Table 6-1. Consummable Materials

P NOMENCLATUORE SPECIFICATION NO.
1 Name Plate MIL-1-10834, Type 2
2 Hydraulic Fluid MIL-H-5606
3 Dry Cleanng Solvent P-D-680
4 Hydraulic Fluid MIlL-H-8083A, Type 1
5 Polishung Paper (Grade 4°0) Commercial
6 Zinc Chromate Prinie MIL-P-8585
7 Lapping Compound (1500 Grit) Commercial
8 Lubrican: MILl-1-15016
9 Ker:sene VV-K-211
16 ~ay; ing Stone Commercial
1 Polishing Paper (Grade 500) Commercial
12 Lubricant VV-1-76%, Grade 250
13 Lockwire MS20995C- 20
i4 Lapp:ng Stone (Arkansas) Commeraal
15 Graphute Grease YV-G-671C
16 Paper (Grade A) MIl-P-121
37 Primer (Silastic A 4084, Dow Corning Corp.
18 Adhesive (RTV 101€: General Electric Corp.
1€ Cata.yst {(RTV 9810 General Eleciric Corp.
2C Levigatec Alumina (D-4766] Norton Co. (or
equivalent)
21 Jeweler's Rouge Commercial
22 Lockwire MS20995C~-32 '
NOTE

Bond data plates onto housings using one of the
following:
(1) Adhesives per mmMM-A-132, Type I, Class 3
(2) Adhesives per MMM-A-134
(3) Epoxy Metalset A4
(4)- Adhesive EC 2216

Change 4 8-1/8-2
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CEAPTER 9

TECHNICAL FACILITIES REQUIREMENTS

The ccntractor's facilities shall be equipped tc perfcr:n all phases of operation prescribed by this Work Re-
guirenent.

8-1/98-2
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CHAPTER 10

| TOOLS AND EQUIPMENT

| S

.
PP

10-1. TOOLS AND EQUIPMENT. A tools and equipment checklist is outlined herein to provide a convenient
list of tools and equipment considered essential for the requirements of this Work Requirement. This list is
primarily intended to be a ready reference list for the Cnntracting Officer in determining if the required tocls
and equipment zre available, without a detailied reference to specific manufacturer, model, type, part mumber,.
etc. Possession of all the items listed is not to be construed as mandatory. It is the contractor’s responsibility
to choose tools and equipment which are adequate and appropriate to accomplish all job functions in a Tompetent

and efficient manner. Conversely, pogsessicn of all uf the itemized tools and equipment will not necessarily in-
sure approval of 2 contractor.

10-2. COMMON TOOLS ANI' FQUIPMENT.

a. Handling equipment.

1)
@)

Parts storage racks.

Transportation (ollies.

b. Disassembly and reassembly.

1)
)
3
4
()
(6)
(M
(8)
(9
(10)
(i1

(12)

Arbor press and adapters.

Torque wrenches.

Miscellaneous wrenches (box, socket, etc.).
Wire cutters.

Safety wire pliers.

Plastic or rawhide mallets.

Expansion or compression retainer ring pliers.
Oven (controlled temperature)

Power arm.

Screw driver.

Asbestos gloves.

Spring checker.

¢. Machine shop and welding shop equipment.

(1)
@)
3
4
(5)

Lathe (metal turning).
Lapping machine.
Lapping plate (grooved).
Grinding machine.

Welding torcher (tips, hoses, etc.).
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primer, etc.

i

d. Cleaning and proccpsxng equipment. v

(1) Miscenmeous tanks and pans for cleaning sblvbnts silver plating, aonic euunz zlnc chromata

(2) Wire mesh baikets (acid resistant).

.-—._L——zk—‘v--

(3) Protective clothing (apron, gloves, etc.}.
(4) Degreasing tapk.
e. Quality and tolerance checking equipment.
(1) Fluorescent inspection equipment.
(2) Magnetic inspection equipment (with demagnetizer).
(3) Surface finish analyzer.
(4) Type A bourescope (or equivalent).
(5) Micrometers (inside, outside and depth).
(8) Dial indicators.
{(7) Amplifier (shadowgraph).
(8) Precision measuring blocks.
(9) Height gage.
(10) Telescoping gages.
(11) Inspection plate.
(12) Optical flat tester and monochromatic light.
(13) Feeler gages.
{.  ldentification and marking equipment.
(1) Metal stamps (letters and numbers).
(2) Hammers (as required).
g- Miscellaneous equipment.
(1) Work bench and vise.
(2) Air power source.
(3) Electrical power source.
(4) Air regulators
(5) CO, tanks and regulators.
10-3. SPECIAL. TOOLS AND EQUIPMENT. Listed in table 10-1 are the special tools and equipment needed
to accomplish 1"« requirements of this Work Requirement. This table lists the tools by part number, nomen-
clature, and typical manufacturer. Possession of all of the tools listed is not to be construed as mandatory,

when the contractor may have similar tools oo the facility or can locally purchase or manufacture adequate
toola to accomplish all job functions in a competent and efficient manner.

10-2
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CHAPTER 10,
Table 10-1. Special Tools and Equipment

PART NUMBER NOMEN'(‘;LATURE
T-162016 Bearing removing plate
T-181246 Power atm adapter
T-200063 Air gage ring
1-233248 Flushing set
1-300504 Sh aft holder
i-300582 Bearing puller
1~ 300383 Air gage spindle

00584 Alr gage ring
U- 300585 - Air gage ring
i-300855 Gang lap fixture
1401087 _Air gage spindle
1T-401668 Air gage ring
T-410445 Bearing driver
T-410447 Holding fixture
T-410448 Bearivg driver
T-410871 Holding clamp
1-410872 Spring compressor
T-415042 Shaft seal guide

NOTE

All preceding items manufactured by Vickers Aerospace

Division o1 equivalent.

10-3/10-4
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CHAPTER 11

OVERHAUL INTERVAL AND RETIREMENT LIFE

Not Applicable

CHAPTER 11
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CHAPTER 12

MILITARY AND FEDERAL SPECIFICATIONS

Table 12-1 lists Military and Federal Specifications used in the performance of thié Work Requirement.

Table 12-1. Military and Federal Specifications
ITEM SPECIFICATION
NO. NUMBER TITLE
1 o M1L-1-6868 Inspection, Magnetic particle
2 MIL-1-8866 Inspection, Fluorescent penetrant
3 MIL-W-8604 Welding, Aluminum alloy
4 MIL-C-554! Chemicals, films, and chemical film materials
for aluminum and aluminum alloys
5 MS33646 Inserts, Standard dimensions for belical coil,
assembly
6 MS33540 Safetywire, General practice for
7 MIL-P-116 Preservation, Method of
8 MIL-C-8514 Coating compound, metal compound
9 MIL-B-12113 Preservation packing
10 MIL-STD-130B

Identification marking of U.S. Military
property.

2B-7
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CHAPTER 13

CHAPTER 13

REFERENCE DATA

Table 13-1 lists all publications other than Military and Federal Specifications used in the performance of

this Work Requirement.

Table 13-1. Reference Data

LTEM PUBLICATION
NO NUMEER TITLE
Functional Users Manua! for the Army
1 DA PAM 738-751 Maintenance Management System—Aviation
(TAMMS-=A)
2 AR-85-1 Army Avistion, General Provisions
3 AR 70-10 Testing and Logistical Evaluation of Army
Ajrcraft and Allied EqQuipment
4 AR 7111-16 Installation, Stock Control and Supply
Procedures .
) AR 715-50 Standardization, Specifications and Standards
6 AR 735-5 General Principle and Policies and Basic
Procedures
7 AR 750-712 Modification of Army Aircraft and Trans-
portation Air ltems

Change 4 . 13-1/13-2
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i
i

CHAPTER 14

: !
KIT DATA '

1dentification of kits and other supply parts which may be required during overhaul is contairied in separate sup-
ply documents normally accompanying this Work Requirement, such as Material Requirements List (MRL),
Government Furnished Equipment (GFE) List, or Contractor Furnished Equipment (CFE) List.

14-1/14-2
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CHAPTER 15

' PART NUMBER LISTING

Table 15-1 contains a listing of part numbers to serve as a reference to aid in propefly relating manufacturer's
part number to approved Federal Stock Number.

Table 15-1. Part Number Listing (Sheet 1 of 3)

FICGURE AND PART FEDERAL

INDEX NO. NUMBER NOMENCLATURE STOCK NUMBER
4-1-15 AN535-0-2 Mounting screw $305-253-5622
4-1-117 AN535-0-2 Mounting screw 5305-253-5622
4-1-17 AN6289D16 Jam nut 4730-277-5005
4-1-11 ANB289D6 Jam nut 4730-277-5083
4-1-37 ANDBOCS Washer $310-685-3744
4-1-36 MS16637-33 Mounting screw $305-978~4371
4-1-16 MS16998-~28 Mounting screw $305~983-7429
4-1-36 MS16998-28 Mounting screw 5305-983-7428
4-1-2 MS16998-34 Mounting screw 5305-887-3098
4-1-2 MS06998-35 Mounting screw

4-1-"18 MsS21209C08-20 Insert 5340-721-6936
4-1-38 MS21200F1-15 Insert 5340-800-7874
4-1-66 MS21209F1-15 Insert 5340-800-7874
4-1-78 MS21209F1-15 Insert $340-800-7874
4-1-10 MS219626-8 Outlet elbow fitting

4-1-18 MS28775-008 Sealing screw packing 5330-579-3158
4-1-5 MS28775-014 Coupling shaft packing 5$330-584-1840
4-1-21 MS28775-015 Adjusting screw packing $330-618-5361
4-1-30 MS28775-1317 Valve plate packing 5330-833-1429
4-1-8 MS28777-16 Backup ring 5330-805-6478
4-1-12 MS28777-6 Backup ring 5330-186-1295
4-1-9 MS28778-16 Inlet elbow packing 5330-804-5694
4-1-13 MS28778-6 Outlet elbow packing 5330-804-5685
4-1-48 NAS1350-04H4 Mounting screw

4-1-172 NAS1583-022 Mating ring packing
4-1 PVB-044-1 Hydraulic pump assembly

4-1 PVB-044-2 Hydraulic pump assembly 1650-872-8798
4-1 PV3-044-8 Hydraulic pump assembly 1650-937-1443
4-1 SC-¢6 Shipping cap
4-1 SC-6 Shipping cap
4-1 SP-16 Shipping plug

4-1 SpP-4 Shipping plug 4130-489-010"7
4-1 SP-6 Shipping plug §340-202-3292
4-1-49 1473901 Washer

4-1 158317 Shipping plug gasket 5340-841-5540
4-1 161312 Shipping plug gasket 5330-945-3945
4-1 164131 Shipping plug gasket 5330-928-9040
4-1-174 164432 Instruction plate 18650-072-8998
4-1-17 170498 Sealing screw

4-1-41 184018 Retaining ring

4-1-31 208830 Valve plate packing
4-1-48 208938 Mounting screw
4-1-32 209559 Locating pin
4-1-54 230822 Locating pin
4-1-70 248760 Retaining pin

15-1




CHAPTER 15

WR 55-1850-189

“Table 15-1. _ Part Number Listing (Sheet 2 of 3)
I 1

FIGURE AND . PART " FEDERAL
INDEX NO. ‘NUMBER ‘NOMENCLATURE STOCK NUMBER
4-1-73 248820 deaénz pin _
4-1-14 262815 Inlet plate ,1650-941-8788
&1-15 2628186 ‘Outlet plate 1650-941-8787
4-1-34 262818 Outlet plate 1650-941-8787
4-1-20 279325 Adjusting screw 1660~-928-5127
4-1-19 279326 Locking nut 6310-984-5708
4-1-53 297002 Yoke subassembly
4-1-79 297003 Mounting flange
4-1 297004 Mounting flange subassembly
4-1-68 297008 Mounting flange packing
4-1-49 297007 Bousing
4-1-28 297008 Valve plate subassembly
4-1-52 297009 Pintle bearing
4-1-28 2907010 - Valve plate bearing
4-1-65 297011 Drive shaft bearing 3110-933-1362
4-1 297012 Housing subassembly
4-1-45 207013 Cylinder block
4-1-817 297014 Drive shaft 1650-840-5100
4-1-46 297015 Piston and shoe subassembly
4-1-51 297018 Shoe wear plate - 1650-936-8487
4-1-50 2987019 Shoe hold down plate 1650-931-2342
4-1-47 207020 Plate retainer
4-1 2987021 Block, piston and shoe
subassembly
4-1-40 297022 Control piston 1650-891-3210 :
4-1 297023 Valve plate and controls
subassembly
4-1 297024 Valve plate and spool 1650-931-23489
subassembly
4-1 297026 Shatt seal subassembly 1650-891-3207
4-1-64 297027 Seal retainer
4-1-61 297028 Garter spring
4-1-62 297029 Spacer
4-1-60 297030 Seal grommet
4-1-83 297031 Wave spring
4-1-59 297032 Carbon seal
4-1-71 297033 Mating ring §340-839-0747
4-1-44 297034 Spring spacer 5310-891-8400
4-1-43 297035 Cylinder block spring
4-1-42 287036 Retainer
4-1-1 297037 Coupling shaft 1650-891-3206
4-1 297038 Shaft, insert and bearing
subassembly
4-1-69 297040 Thrust ring 5310-851-5618
4-.1-55 297048 Control spring guide 5315-929-5818
4-1-58 297049 Control spring seat 5340-988- 856
4-1-57 297050 Control spring
4-1-56 297051 Control spring
4-1-3 297056 Washer 5310-929-8530
4-1-4 297057 Coupling shaft sleeve 5340-852-6728
4-1-23 297059 Spring guide
4-1-24 2987060 Control spring
4-1-52 297064 Pintle bearing
4-1-49 297070 Washer .
4-1 297082 Mounting flange subassembly 1650-891-3209
4-1-39 297088 Housing
4-1 297089 Housing subassembly 1650-831-2344
4-1-53 297090 Yoke subassembly 16850-931-2343
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Table 15-1. Part Number Listing (Sheet 3 of 3)
lFIGURE AND PART FEDERAL
INDEX NO. NUMBER NOMENCLATURE STOCK NUMBER
4-1-33 307483 Name plate
4-1-37 309699 Washer 5310-629-3692
4-1-26 310598 Spring guide 1650-993-5458
4-1-22 310725 Spacer
4-1-25 310730 Washer
4-1-27 31147¢ Pllct valve
4-1-47 312489 Plate retainer 1650-840-5101
4-1-48 314482 Piston and shoe subassembly
4-1-45 314545 Cylinder block
4-1-32 316343 Name plate 1650-031-2345
4-1 319052 Block, piston and shoe 1650-021-2760
subassembly
4-1-55 323008 Control apring guide 1650-878-6522
4-1-6 325473 Inlet elbow fitting 4730-878-6882
4-1-35 325476 Caution plate 1650-878-68523
4-1-10 325477 Outlet elbow fitting 4730-807-0691
4-1-50 341659 Shoe hold down plate
4-1-50 341660 Shoe hold down plate
4-1-50 341661 8hoe bold down plate
4-1-76 52488 Rotation plate 1650-210-2824
4-1 914362 Repair parts kit 1650-931-2351

Changed 1 Aprii 1975 15-3/15-4
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_ CHAPTER 16
QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS
Section. GENERAL

+6-1. Responsibility. The contractor/depot quality assurance activity is responsible for the performance
of the inspections specified in the DMWR. The contractor/depot may utilize their own facilities or any
commercial laboratory acceptable to the procuring activity/commodity manager (PA/CM). The PA/CM
reserves the right to perform any of the inspections specified in the DMWR, when such inspections are
necessary to assure that supplies or services conform to the prescribed requirements.

1€.2. Quality Assurance Terms and Definitions. For quality assurance terms and definitions refer to
MIL-STD-109 and the glossary inthe DMWR. :

16-3. Inspection and Test Equipment. The overhaul facility is responsible for acquisitions, maintenance,
calibration, and disposition of all inspection and test equipment. Test equipment to be used by AMC (Ar-
my) elements will be acquired in accordance with AR 750-43 and AMC Supplement 1 to AR 750-43. All in-
strumentation and inspection equipment used in compliance with this DMWR shall be calibrated and con-
trolled in accordance with MIL-I-45607B and MIL-STD-45662 (Commercial facility) or DESCOM-R-702-1,
Depot Quality System (Army facility), with all standards traceable to the National Bureau of Standards.
Descriptions of inspecting and measuring equipment are left to the discretion of the overhauling facility to
be considered as good shop practice.

16-4. Certification of Personnel, Materials, and Processes. The contractor/depot QA activity shall be
respensible for ascertaining and certifying personnel skills, equipment, arid materiel meet the re-
quirements of the work to be accomplished. Unless otherwise specified in the contractor or by PA/CM
representative, the contractor/depot QA activity shall provide the PA/CM with statements or other
evidence thet specifications for such special processes as welding, nondestructive testing, plating, and the
like, have been complied with. Personnel performing magnetic particle and penetrant tests shall be cer-
tified in accordance with MIL-STD-410.

16-3. Quality Assurance Plan. The contractor/depot quality assurance activity shall insure compliance
with MIL-1-45208A or ANMC-R 702-4 which includes required quality assurance planning.

Section II. INSPECTION REQUIREMENTS

1¢-8. General.

a. Quality Inspectors (QI) are required to witness all tests and those inspections which are marked ‘QI"
or otherwise designated by the PA/CM.

b. The Maintenance Technicians shall inspect, check, and determine the conditions of all other areas to
insure compliance with the DMWR.

16-7. First Article Inspection/Comparison Test. The first item overhauled shall be inspected for con-
formance to the DMWR. If the contractor/depot has overhauled this tvpe item for the Government within
the last two years, this requirement may be waived by a written request to PA/CM.

Change 4 16-1
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|16-8. In-Proces< and Acceptance Inspections.

a. Used components and refinished parts recovered as products of disassembly shall be examined 100%
by the contractor/depot. to determine serviceability. A copy of this log shall be submitted to the PA/CM
as a part of the overhaul contract. The log shall contain the Maintenance Technician’s comments for all

parts removed; such as, parts inspected, replaced, repaired, inspected by QI, tested by NDI, modified by
MWO, or other notes or actions. ’ -

b. Diagnostic and nondestructive tests such as magnetic particle, penetrant, radiographic, and
ultrasonic inspections as required by this DMWR shall be in accordance with referenced military specifica-

‘ tions, and AVSCOM AA-STD-1 and AA-STD-2. A qualified QI shall either perform or witness these tests.

c. A list of inspection definitions, Table16-1, are included at the end of this chapter. Accept and reject
criteria for these inspections and unique repair methods are found in applicable areas of this DMWR.

169. Test Check List. A check list indicating each required test shall be included as a part of this DMWR.
The list shall show name of test and test set-up (per figure if applicable). List the input readings, such as
position of valves, switches, etc. List the required readings, such as time, meter readings, etc. List the ac-
cept/reject criteria for each test as applicable. '

Table 16-1 Inspection Definitions

TERM DEFINITION PROBABLE CAUSE
Abrasion Roughened surface, varying from Foreign material present between
light to severe moving parts
Bend Any change in the intended Application of severe or excessive

configuration force
Break Separation of part Severe force, pressure or overload
Burn Loss of metal Excessive heat
Burnishing The smoothing of a metal surface by Excessive heat
mechanical action, but without loss of
material. Generally found on plain bearing
surfaces. Surface discoloration is sometimes
present around outer edges of burnished area.
NOTE
Normal burnishing from operational service is
not detrimental if coverage approximates the
carrying load and if there is no evidence of
burns.
Burr A rough edge or sharp projection ' Impact from foreign object, or poor
machining
Chipping Breaking away of small metallic Heavy impact of foreign object
particles
Corrosion Surface chemical action that Improper corrosion preventive .
results in surface discoloration, a procedures and excessive moisture
layer of oxide, rust, and removal of surface
' metal

16-2 Change 4
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Table 16-1 Inspection Definitions (continued)

TERM

DEFINITION

PROBABLE CAUSE

Crack

Dent

Distortion

Erosion

Fatigue
failure

Flaking

Fracture

Gouging

Heat _
oxidizing

Indenting

Nick

A break in material

A small smoothly rounded depression

A change from original shape

Wearing away of metal

Sharp indentions, cracks,
toolmarks, and inclusions that
result in progressive yielding of
one or more local areas

Loose particles of metal or evidence
of surface covering removal

See break

Removal of surface metal.
Typified by rough and deep depressions

Characterized by a discoloring film
Color varies from yellow to brown and
blue to purple

Cavities with smooth bottoms and
sides. Occurs on rolling contact
surfaces of bearing components

A sharp-bottomed depression that
may have rough outer edges

Severe stress from overloading or
shock; possible extension of a
scratch

A sharp blow or excessive pressure

Application of severe heat or
irregular forces

Hot gases, corrosive liquids, or grit

Cyeclic stress. As stress is

repeated, cracks develop, then
spread, usually from surfaces (or
near surface) of the particular
section.. Finally, so little sound
material remains that normal
stress on part exceeds strength of
the remaining material. This type
of failure is not caused by metal
crystalization. This condition can
easily be determined by visual in-
spection of part. Striations will be
evidence by several lines, more or
less concentric. The center (or
focus) of lines indicates origin of
the failure

Imperfect bond or severe load

Protruding objects, misalignment

High temperature-operation— -

Loose.or foreign particles rolling
between rotating elements of a
bearing

Dropping, banging

Change 4 16-3
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Table 16-1 Inspection Definitions (continued)

TERM

DEFINITION

PROBABLE CAUSE

Off-square
or mis-
alignment
of Anti-
Friction
Bearing

Pitting

Scoring

Scraping

Scratch

Seizure

Stripped
thread

Tear

Wear

16 -4 Change 4

Indicated by retainer deterioration,
retainer bore erosion, and gouged
retainer rolling element pockets

of the inner and outer race.

Two distinct rolling element paths
may be seen on the race where off-
square conditions exist

Small indentions in a surface

Deep scratch following path of
part travel

A furrow

A very shallow furrow or
irregularity, usually longer
than wide

Fusion or binding of two adjacent

surfaces preventing continued movement

Thread of a nut, stud, bolt, or
screw damaged by tearing away
part of thread

Parting of parent material
Slow removal of parent material

Frequently, wear is not visible
to the naked eye

Caused by rolling element speed
variation, which jams rolling
elements into separator pockets

Chemical pitting: Oxidation of
surface or electrolytic action.
Mechanical pitting: Chipping of
loaded surfaces caused by im-
proper clearances and over-
loading, and by pressure of foreign
material

Result of localized lubrication
breakdown between sliding
surfaces

Rubbing with any hard, or rough
pointed object

Movement of a sharp object
across the surface

Improper lubrication or wear

Improper installation or thread
pitch or size

Excess tension, caused by an
external force

Result of abrasive substances
contacting rolling surfaces, and
acting as a lapping compound
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DEPOT MOBILIZATION REQUIREMENTS

This DMWR pertains to an “on condition” item and is used as a guide during depot maintenance to perform only those correc-
tive maintenance tasks essential to achieving serviceability. The exception is when mandatory convenience maintenance
tasks, necessary to assure the inherent reliability and/or longevity of the item, are stipulated in the Preshop Analysis Section
of the DMWR. All of the above are essential, even under a state of mobilization,

Change § A-1/(A-2 blank)
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS. -

SOMEVRING WRONE ww s rosucanour

FROM (PRINT YOUR UNIT'S COMPLETE ADDRESS)
;ggsN. . JOT DOWN THE CDR, 1st Br, 65th ADA
PE ABOUT IT ON THIS ’ ATTN: SP4 J. Brown
FORM, CAREFULLY TEAR IT Kev West. FL 33040
OUT, FOID IT AND DROP IT y :

IN THE MAIL’ DATESENT
10 Jun 79
.PUBLICATION NUMBER ) PUBLICATION DATE PUBLICATION TITLE Unit Of Radar Set
TM 9-1430-550-34-1 7Sep72, AN/MPQ-50 Tested at the HFC

BE EXACT PIN-POINT WHERE IT IS | | THIS SPACE TELL WHAT IS WRONG

* PAGE eara. | FIGURE | tase | AND WHAT SHOULD BE DONE ABOUT IT:
NO GRAPH NO NOQ

9-19 9-5 “B” Ready Relay K11 is shown with two #9 contacts. That contact
which is wired to pin 8 of relay K16 should be changed to contact #10.

21-2 | step 21-2 Reads: Multimeter B indicates 600 K ohms to 8000 K ohms.
1C
Change to read: Muitimeter B indicates 600 K ohms minimum.

Reason: Circuit being checked could measure infinity. Multimeter
can read above 3000 K ohms and still be correct.

SIGN HERE

S P4 Qﬁvnzb}ﬂw | OF.

PRINTED NAME GRADE OR TITLE AND TELEPHONE NUMBER

SP4 J.T. Brown, Jr.
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xp

ForM  2028-2  wVESen o Tndusie T P.S.~-IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR
DA T - T EseD RECOMMENDATION MAKE A CARBON COPY OF THIS
AMAV M Overpeent 3,1 Mae Y1 AND GIVE \T TO YOUR HEADOUARTERS
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ATTN: AMSAT-I-MP
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS
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PUBLICATION NUMBER

PUBLICATION DATE

PUBLICATION TITLE

™ 55-1650-159 1 APRIL 1968 HYDRAULIC PUMP ASSEMBLY
BE EXACT PIN-POINT WHERE T 'S 1 IN THIS SPACE TELL WHAT IS WRONG

PaGe | pama. | FiGuRe | Tase | AND WHAT SHOULD BE DONE ABOUT IT-

NO GRAP NO NO
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PREVIOUS EDITIONS
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1983=-301°646/0319
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quU.S. 6.7.0.
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS
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The Metric System and Equivalents

Linear Measure

1 centimeter = 10 millimeters = .39 inch

1 decimeter = 10 centimeters = 3.94 inches
1 meter = 10 decimeters = 39.37 inches

1 dekameter = 10 meters = 32.8 feet

1 hectometer = 10 dekameters = 326.08 feet
1 kilometer = 10 hectometers = 3,280.& feet

Weights

1 centigram = 10 milligrams = .15 grain

1 decigram = 10 centigrams = 1.54 grains
1 gram = 10 decigram = .035 ounce

1 dekagram = 10 grams = .35 ounce

1 hectogram = 10 dekagrams = 3.52 ounces
1 kilogram = 10 hectograms = 2.2 pounds
1 quintal = 100 kilograms = 220.46 pounds
1 metric ton = 10 quintals = 1.1 short tons

Ligquid Meavere

1 centiliter = 10 milliters = .34 fl. ounce

1 deciliter = 10 centiliters = 3.38 {l. ounces
1liter = 10 deciliters = 33.81 fl. ounces

1 dekaliter = 10 liters = 2.64 gallons

1 hectoliter = 10 dekaliters = 26.42 gallons
1 kiioliter = 10 hectoliters = 264.18 gallons

Sguare Measure

1 5q. centimeter = 100 8q. millimeters = .155 8q. inch

18q. decimeter = 100 8q. centimeters = 15.5 8q. inches

1 8q. meter (centare) = 100 sq. decimeters = 10.76 sq. fee:

1 8q. dekameter (are) = 100 sq. meters = 1,076.4 sq. feet

1 8q. hectometer (hectare) = 100 sq. dekameters = 2.47 acres
1 8q. kilometer = 100 8q. hectometers = .386 sq. mile

Cubic Measure
1 cu. centimeter = 1000 cu. millimeters = .06 cu. inch

1 cu. decimeter = 1000 cu. centimeters = 61.02 cu. inches
1 cu. meter = 1000 cu. decimeters = 35.31 cu. feet

Approximate Conversion Factors

To change To
inches centimeters
fee: meters
yards meters
miles kilometers
square inches square centimeters
square feet square meters
square yards square meters

square miles
acres

square kilometers
square hectometers

cubic feet cubic meters
cubic yards cubic meters
fluid ounces milliliters
pints liters

quarts liters

gallons liters

ounces -grams

pounds kilograms
short tons metrictons
pound-feet newton-meters

pound-inches

newton-meters

°F Fahrenheit

temperature

Mulgply by

2.540
305
914

1.608

6.451
093
.836

2.590
405
028
.765

29,573
473
846

3.785

28.349
454
907

1.356

11296

Tochange To Mulsiply by
ounce-inches newton-meters 007062
centimeters inches 394
meters feet 8.28%
meters yards 1.094
kilometers miles .62:
square centimeters square inches 155
square meters square feet 10.764
square meters square yards 1.196
square kilometers square miles 38¢
square hectometers acres 2471
cubic meters cubic fect 85.815
cubic meters cubic yards 1.808
milliliters fluid ounces 0354
liters pints 2.113
liters quarts 1.057
liters gallons 264
grams ounces 035
kilograms pounds 2.205
metric tons short tons 1102

Temperature (Exact)

5/9 (after

subtracting 32)

Celsius
- temperature

*C






