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Introduction

Volume I

INTRODUCTION

This manual, consisting of Volumes I and 11, is
one of seven R-3B36-serles technical manuals
prepared to provide official Rocketdyne field
support documentation for the operation and
maintenance of the F-1 Rocket Fngine, Part
Number 104001, Serial Numbers F-2025% through
F-2008, and its related ground support equlp
ment, designed and manufactured by Rocketdyne,
a division of North American Rockwell Corpo-
ration, 6633 Canoga Avenuo, Canoga Purk,
Callfornia 91304. The information in these
manuals was prepared by Logistics Product
Support Department of Rocketdyne,

The instructions in the manuals are used more
effectively when each manua) 1s current and
complete (see flgure 1) and the purpose and

. cope of each manual is known. The manuals
that complete this series, and the nature of the
data each provides, are found in the manuals’
contents and support fu,ctions chart.

1. F-1 MANUALS--THEIR SUPPORT
FUNCTIONS.

The manuals' contents and support functions
chart lists all F-1 series technical manuals,
describes the support function each manual
gerves, and lists the sectlon titles uf rach
manual. The chart also explains how the tech-
nical data in each manval relates (o tie support
of the engine and its ground support cquipmnent
throughout a normal engine flow, as well as dur-
ing unscheduled maintenance tasks, Information
appearing In one manual is not duplicated in
another manual, Thus, information on the de-
scription., operation, and maintenance of a parti-
cular plece of ground support equipment is found
in R-3B96-5, Volume I, F-1 Rocket Engine
Ground Support Equipment Malntenance and
Operation manual, However, the actual instruc-
tlons for servicing the engine using that picce of
ground support equipment is in R-3886-3, Vol-
ume [, F-1 Rocket Engine Maintenance and
Repair manual.

Manual Contents and Support Function Section and Title
R-3896-1 This manual contains a phyaical de- I Description and Operation
F-1 Rocket Engine scription of the various F-1 engine Il Interface Design Criteria

Data

systems and the individual engine III

Performance

system components; a description
of the flow the engine follows from
the time it is accepted by the Custom-
er through Apollo/Saturn V launch;
datla pertaining to engine design
characterigtica including environ-
mental conditions, attitude, mass
properties data, turbopump inlet
propellant conditions, and interface
connections for mating the engine
with the S-1C of the Saturn V
vehicelw; and nominal engine perfor-
mance characteristics, methods for

predicting engine variable

characteristics, and other pertinent
information that can be used &s an
ald for analyzing and/or determining
gspecific engine performance. The
manual serves to familiarize the
reader with the design and operation
of the F-1 engine and serves as a

training aid document.

Change No. 6 ~ 27 March 1972 v
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Section and Title

R-3896-3, Volure !
F-1 Rocket Engine
Mainternance and
Repair

R-3888-3, Volume II
F-1 Rocket Engine
Maintenance and
Repalr

Thiz manual contains general main- 1
tenance practices that are peculiar

to the engine covered in this volume II
and to the component repair proce- Il
dures contaiaed in Volume II of this
manual; the use of engine, thrust Iv
chamber, and nozzle extension

ground support equipment and the

tasks neceasary tc prepare the
equipment for maintenance using

the applicable pieces of ground sup-
port equipment; detalled procedures

for component removal, reinstalla-
tion, ur replacement, and the post-
maintenance test requirements that

will verify the integrity of engine
systems affected by the removal of
individual engine components and

lines. This volume and Volume II
provide the necessary maintenance

and repair data to performunsched-
uled matntenance tasks on an unin-
stalled engine and the required post-
r.aintenance tests to determine that

the engine is in an operable condition,

This manual contains cleaning, in- |
specting, repairing, and testing 1
procedures for the individual engine (I
components, This manual provides IV
the data to restore and/or maintain
components of the engine in an cper-
able condition for reinstallation on Vv
the engine or agsignmentasaspare. VI
Vil

VI

IX
X
X1
X1l

X1
x1v

Xy

XVA

vi Change No. G - 27 March 1872

General Maintenance and
Repair

Hzndling

Component Removal and
Installation

Post-Maintenance Test Re-
quirements

Quick-Disconnect

Gas Generator

Gas Generator Ball Valve

Gas Generator Injector Purge
and Pump Seal Purge Check
Valve

(Deleted)

Heat Exchanger

Heat Exchanger Check Valve

Thrust Chamber (Installed)

Thrust Chamber (Uninstalled)

Thrust OK Pressure Switch

Inert Prefill Check Valve

Oxidizer Dome Purge Check
Valve

Oxldizer Valve

Fuel Valve

Turbopump

Turbine

Bearing Coolant Control Valve

{Deleted)

Electrical Harness

Hypergol Manifold

Ignition Monitor Valve

Checkout Valve

Engine Control Valve
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Contents and Support Function

Section and Title

R-3896-3, Volume II
{cont)

R-3896-4

F-1 Rocket Englne
Ilustrated Parts
Breakdown

R-3896-5, Volume I
F-1 Rocket Engine
Ground Support
Equipment Mainte-
nance and Operation

This manual contains illustrative
and columnar listings of all parts
of the engine that can be disassem-
bled, reassembied, repaired, re-
placed, or overhaulzd. Thismanual
locates and identifies the interrela-
tionship of parts, aids in the requisi-
tion of replacement parts, indicates
part usage and interchangeability

and recommended repair or replace-
ment for the F-1 engine and its
individual components and parts.

This manual contains aafety re-
quirements and general maintenance
practices peculiar to the equipment

covered in this volume and to equip-
ment and T-tools covered In Volume
1I of this manual; inspection require-
ments, physical description, opera-
tion, intended usage, operating
limitations, periodic maintenance,

and parts listings with maintenance-

level codes for the F-1 engine

ground support equipment covered
in this volume. This volume pro-
vides data to restore and/or main-
tain the F-1 rocket engine ground
support equipment in an operable

condition.

a0
xav

XXVI
XXVII
XxXvi
AMIX

XXX1

I
1

11
m

v
v

Vi
VII

vil
IX

X
X1
X1
X111

Four-Way Solenoid Valve

Thrust Chamber Nozzle
Extension

Pressure Transducer

Temperature Transducer

Flight Instrumentation
Junction Boxes

Rigid Ducts, Flexible Lines,
¢vnd Braided Flex Hoses

Recundant Shutdown Valve

Volumetric Ligquid Oxygen
Trarsducer (Oxidizer
Flowmgcter)

Gimbal Boot, Insulation
Boot, and Insulation Seal

Introduction
Group Assembly Parts List
Numerleal Index

Safety Requirements,
General Maintenance, and
Handling and Shipping
Equipment

Hydraullc Purmping Unit
G2025

Hydraulic Pumping Unit
G2026

Accumulator Unit G2027

Engine Checkout Console
G3142

Pneumatic Flow Monitors
3130 and G3131

Engine Vertical Installer
G4049

Engine Rotating Sling G4050

Flight Combustion Monitor
703227

Components Tesat Console
G3141 and Components
Adapter Set G3143

Cryogenic Supply UnitG3146

Pneumatic Flow Testers
G3104 and G3104MD1

High-Voltage Igniter Tester

G3153 and Inert Igniter
9026622

Change No, 2 - 14 August 1969 vii
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Contents and Support Function

Seetion and Title

R-3886-5, Volume I
(cont)

R-3896-5, Volume II
F-1 Racket Engine
Ground Support
Equipment Mainte-
nance and Operation

R-3896-6

F-1 Nocket Engine
Thermal Insulation
and Repair

R-3896-9
¥-1 Rocket Engine
Transportation

vili

This manual contains inspection re-
quirements, physical description,
operati m, intended usage, nperating
limitations, periodic maintenance,
and parts listing with maintenance-
level codes for the F-1 engine
ground support equipment end items
that are considered tools (ie, test
kits, sets, and tools) and T-tools,
This volume provides data neces-
sary to determine that those items
of groundd support equipment covered
by this volume and the F-1 field T~
tools are in an operable condition,

This manual cuntains a description
of the thermal insulation panels,
special tools and equipment, instal-
latton and removal procedures,
access provisions, repair data, and
applicable packaging, storage, and
handling information. This manual
provides information pertinent to
the maintenance and repair of F-1
engine thermal ingulation,

This manual contains procedures
for preparing the F-1 rocket engine,
nozzle extension, thermal insula-
tion, and miscellangous engine
locse equipmen. for shipment, and
procedures for shipping by truck,
air, or water, Included are rec-
ommended truck-, alr-, and water-
transport check lists, which may be
used to make sure that procedures
and in-transit inspection have been
performed.

Change No. 2 - 14 August 1969

X1v Impact Recorder Unit G4090
and 99-9014031

XV Coumponents Welding Sets
9026560, 9026561, and
9026570

Sce detailed table of contents for this
manual,

I Description

I Special Tools and Equipment

I Inatallation and Removal
(Engines F-2003 Through
F-2016)

1v Installation and Removal
{(Engines F=-2017 and
Subsequent)

\' Acceas Provisjons

Vi Storage and Handling

1 Preparation for Shipping

11 Shipping hy Truck Transport

Il Shipping by Air Transport

v Shipping by Water Transport
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Introduction

Manual

Contents and Support Function

Section and Title

R-3896-11

F-1 Rocket Engine
Operating
Instructions

This manual contains complete,
authorized fleld cperating require-
ments that affect F-1 flight engines
F-2029 through }-2068 during nor-
mal operational flow from engine
r.ceipt at MAF through vehicle
launch, Specific and general require-
ments and procedurss for normal
F-1 engine actlvities are provided
and include acceptabllity criteria
and limits, speclal constraints,
safety precautions, and correct
sequences required to satisfactorily
accomplish the actlvities.

Il
1)

Operating Requiremen i
General Requiremen*
Operating Procedu .3

Change No. 2 - 14 August 1969 ix
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USE YOUR MANUAL ONLY IF CURRENT
AND COMPLETE

Manuala that are not current and complete
are not authoritative documents and are not
to beused. Thefollowing outlines the method
for determining whether your manual is cur-
rent and comnplete,

A. NDETERMINING CURRENCY. To besure
that yours is the latest igsue of the manual,
refer to Configuration Identification & Status
Repor( , which 18 revised monthly and lists
the technical manua! numbers, titles, unin-
corporated supplements, and latest change
or revision dates. Your manual must have
a title page with the same or later date than
the date shown in the Corfiguration Ildentifi-
cation & Status Heport. Your manual must
also include the unincorporated supplements
listed in the Conftguration Identification &
Status Report, or if your manuat is later than
shown in the report, the unincorporated sup-
plements listed in the Manual Data Supple-
ment Record in your manual. If your title
page incorporates *wo dates as illustrated be-
low, comparethe change (fower)date. If your
manual ig not current, obtain a current copy
through your technical manual supply system.

--u.i

T e s

LI

L A Gh L. ::.:_":- s

=~

24 JULY 1987

B. DETERMINING COMPLETENESS. To
be sure that your manual is complete, make
a page-by-page comparison of its pages to
those listed in the List of Effective Pages.
The List of Effective Pages, which showsthe
change status since the basic issue or last
revision, is found on the alphabetically let-
tered page(s) immediately following the title
page. All pages, except supplements, are

CHANGE NOC. 3.0 TGIY 1988

listed with their issue dates.

Manual pages

that are dated must have the same date as that
appearing in the List of Effective Pages for

that page.

Unchanged pages are listed as

"ariginal"” and are not dated.

HOW TO KEEP YOUR MANUAL
UP-10-DATE

As dasign changes are made to the rocket en-
gine and ground support equipment and hettar
methods of maintenance are discovered, your
manual i8 periodically changed, revised, or
gupplemented. The following steps will help
you keep your manual up-to-date:

A. CHANGES. Updating by adding to or par-
tially replacing existing pages is deflined as

a change.

Changes can be identified by the

change notice on the new title page.

M

LalEAr CHANGEE PADIT SUrITIMOR

W @@’ NN {auY PATTE OF FORVIGUE DANY
P s

Tocollate a change, refer tothe Filing Instruc-
tions sheet issued with the manual and proceed
as follows:

1,

Remove the pages listedinthe "Remove"
column of the Flling Instructions sheet
irom the manual and destroy them. Do
not concern yoursell with the data on the
opposlte side of the deleted page since,
if this date 1s not deleted, it Is replaced
in the change package,

Insert all pages listed In the '"Insert”
column of the Flling Instructions sheet
in sequence, Pages with a suffix letter
areinserted in alphabetical order follow-
Ing the page withthe same baslc number;
for example, pages 3-14A, 3-14B, etc,
follow pape 3-14.

GEN-NASA-1A

X

Figure 1. How to Maintain Your Manual (Sheet 1 of 2)

Change No. 6 - 27 March 1972
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3. If you are unsurc of the status of any
page or papes, refer tothe List of Effec-
tive Papes and make sure your manual
coptains pages (with the correspcading
change dates)listed in the List of Bffce-
tive Pages.

4. Remove manual supplements that have
been incorporated.

NOTE

Incorporated supplements can be
determined by reviewing the newly
issued Manual Data Supplement
Record.

B. PEVISIONS. Updating by replacing all
the existing papes of a manual is defined as
a revision. Revisions canbe identified by the
replacement notice 2. the new title page.

IR TR T PO

mimirh e 1yt o

o mcen et

-
v e

/

TR

THIS PUBLICATION HLPLACES TECHNICAL
MANUAL N-XXXX-X DATED 1 APHIL 1900

To collate a revision, proceed as follows:

I. Removeand destroy all existing pagea of
your manual except Manual Data Supple-
ments that have not been incorporaterl.

NOTE
Unincorporased supplements canbe
identified by voviewing the Manual

Data Supplemen! Record supplied
in the revision.

2. Insert the new pages in your cover.

C. SUPPLEMENTS. Updating that author-
izes the addition to, or alteration of, the ex-
isting data in your manual is defined as a
Manuzl Data Supplement. Tnformation on how
to insert supplements is found in the supple-
ments.

HOW TO KEEP ABREAST OF THE LATEST
CHANGES TO TECHNICAL DATA

Chanpes and/or additions to technical daia
are identified by a vertical bar {change bar)
in the marugin of the page adjacent to the
changed data. A direct comparison between
the new (identified by the change bar)and the
old data will help you in tdentifying specific
changes made.

GEMN-NASA-2

Figure 1. How to Maintaln Your Manual (Sheet 2 of 2)

Change No, 2 - 14 August 1969 xi
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3. CONFIGURATION IDENTIFICATION. changes, Figure 2 illustrates how MD changes

EQUIPMENT CONFIGURATION, The MD
identification symbol and the equipment model
designation indicate the configuration of the
equipment and distinguish il from models in-
corporating different changes and from basic
models, A hasic, unchanged configuration of
the equipment has no MD identification symbol.
MD identification symbols are added as changes
affecting configuration are incorporated into
the eguipment. Thc MD identification symbol
is stamped on the MD plate, which is mounted
near the engine nameplate.

MD IDENTIFICATION SYMBGOLS. The MD
idents.ication symbol is a composite numhber
representing all the changes affecting coniig-
uration (MD changes) that are incorporated or
nnt incorporated into the equipment, The
symbol repregents a consecutively numbered
series of MD changes. Any MD change, or
series of MD changes, not incorporated 1s
represented by an "X." Multi-digit numbers
are underlined, Two figures together represent
the limits of a series of incorporated MD

Incorporated in the equipment are represented
by the MD identification symbol.

MANUAL REFERENCE. A reference that ap-
pears in the manual may refer to a series of
MD changes or to an individual MD change; for
example, "MD9" refers to MD1 through MD9,
but "MD9 change, " refers to the individual MD
changz 9. This latter type of reference, which
is illustrated ia figure 2, identifies separate
sets of information required by differences in
configuration. When an MD reference appears
in this manual, examine that MD identification
symbol on the equipment to determine which set
of information is applicable.

3. CONFIGURATION CHANGES--MANUAL
EFFECTIVITY,

Refer to R-3898-5, Volume I, for a list of ap-
proved ECP's (Engineering Change Proposals)
and associated MD numbers applicable to equip~
ment covered in this manual. Ground Support
Eguipment configuration information is in
R-5857, Saturn F-1 Configuration Identification
& Slatus Report.

MD CHANGES INCORPORATED
1 2 3 4 .} 7 8 8 10 u 12
[ I | I I ! I i I | | i
MD IDENTIFICATION SYMBOL

| | | | | | | | | | | |
MD 9 ]

| | | I I | | I | | | |
MOAXTAX 1012 ] I N AN

I - I I | l | | I I |
MDX69X I .

| | ! I i I I I I | I |

MANUAL REFERENCE

I ] I I | | | | | | I |
MD9 .

| | | | I | | | | | | |
MDY CHANGE -]

I | | I | I I | I I I |
MDj2

| | [ I | | I | | | I |
MD12 CHANGE

R L4 ™

NOTE: A HORIZONTAL LINE WITHIN THE CHART INDICATES THE MD
CHANGE REFERRED TO IN THE 5YMBOL OF REFERENCE AT
THE LEFT,
GEN-¢IB

Figure 2. MD System

xii Change No. 2 - 14 August 1969
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SOURCE AND RECOVERABILITY CODE LIST.
The Source and Recoverability Code List ind} -
cates the maintenance level at which an item

may he repaired, or the level at which it may
be replaced as a complete unit,

The Svuree and Recoverability Code consists of
two parts, a letter and a number, The letter
denotes the level at which the item may be re-
moved and replaced and the type of action that
may be taken. The number denotes the level
at which the item may be repaired. Definitions
of the codes are as follows:
Source Code

A ....Assembled {rom component parts

F .. ..Removed and replaced at field level
(using sites)

D....Removed and replaced at depot level
(Rocketdyne)

X . ... Will not be procured

M. ... May be manufactured at level
designated by accompanying digit

Recoverability Code
1....Field level (using sites)
2 ... .Depot (Rocketdyne)
3 ....Nonrepairable

The following examples illustrate the uase of
the Source and Recoverability Code:

Valve (I'-1) Replaced at field sites; repaired
at fleld sitles

Seal (F-3) Replaced at field sites; no re-
pair at any location

Piston (D-2} Peplaced at depot: repaired at
depot .

Change No, 2 - 14 August 1969
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R-3886-5 Section 1
Volume II Paragraphs 1-1 to 1-3
SECTION I

TEST KITS, SETS, AND TOOLS

WARNING

THE FOLLOWING GROUND SUPFPORT EQUIPMENT MUST BE OPERATED BY
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT.

(32030, Oxidizer Dome Flushing Kit

(52037, Fuel Drainage Kit

G2038, Temperature Transducer Installer
and Remover Kit

G2039, Scavenge Pump

G3135, Hypergol System Tool Kit

G3138, Thrust Chamber Throat Plug

G3144, Turbine Exhaust Exit Pressure Check
Fixture

4079, Nozzle Extunsion Alinement Tool

G4088, Trunnion Nut Torque Wrench Extension

99-2012908, Fuel Drain Vent Adapter Kit

1-1. SCOPE. This acction contains inspection,
desarintion, operation, and maintenance of test
kits, sets, and tools. Refer to R-3896-5,
Volume I, for safety precautions and general
repair procedursg., The parts list consists of a
tabulated listing of all parts required for sup-
port of the equipment at the field sites. The
parts are listed in disasgsembly order, except
where disassembly order does not apply, and
are keyed to an associated {llustration by index
numhber. The relation of a part %o its next
higher assembly is indicated by indention.

1-2. INSPECTION.

1-3, Figure 1-1 lists items to be inapected,
conditions to be sought and corrected, and

frequency of ingpections. Inapection require-
ments are classified ag visual and periodic.
Their scope should be increased or decreased
to suit varying conditions. All inspection
requirements cannot be accurately predicted,
because they are directly affected by local
operations. Visual inspection 18 defined as an
inspection to determine if there are undesirable,
discrepant, or damage conditions and to make
sure that hardware configuration is in accord-
ance with appropriate records. Visual
inspection is conducted prior to operation of the
unit. Perlodic inspections are conducted at
specified periods. (See figure 1-1 for inspection
and periodic intervals.)

Periodic {(Montug)

Periodic (Months)

Inapection 3|1 6| 12| 24 Inspection a| 6] 12124
Visual inspections for 3. Damage to sealing
all units surfaces and

1. Obvious signs of
damage to all
structural members

2. Tllegible gtencils,
decals, or name-~
plates

3. Contamination that
could result in ad-
verse effects to
equipment or engine

4. Completeness of
units and records

5. Damage to
threaded fastenera,
inserts, and
fittings

gagket seals

Ozxldizer dome flushing
kit G2030

1. Cuts or abrasions X
in holes and dam-
aged coupling nuts

2, Damage to gages, X
disconnects, man-
ifold, and fittings

3. Pressure gage X
callbration check

4. Proof-test expira- X
tion (paragraph
1-11)

Figure 1-1. Inspection Requirements (Sheel 1 of 3)

Change No. & - 27 March 1972 1-1
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Periodic (Months)

Periodic (Months)

Inspection 3 6 12 | 24 Inspection 3 6 12 24
Thermal insulation in- Test plate, plug, and
stallation set G2035 tool set G3132
1, Binding of aline~ X
ment clamp and 1. Improper rating on X
flange bending test plate burst
tools diaphragms and
2. Broken jaws of X incorrect installa-
flange unbending tion
tools 2. Damage to sealing X
3. Damage or dete- X surfaces and
rioration of lner gaskets of test
in container plates
Fuel drainage kit G2027
1. Damage to ends of Before use. 3. E;iﬂ;;;gr;fggf n X
extension wrench
2. Damage to threads! Before use. !I;Ii:.trpGe;%gls system tool
of setscrews
3. Damage to threads] Before use, 1. 23:'?:5: to sealing X
of adaptor
4. Damage or dete- Before use. 2. B‘}:gigg dlever and X
rloration of liner P
in container Thrust chamber throat
Temperature transducer plug G3136
installer and remover
kit G2038 1. Damage to threads X
1. Damage to threads X of shaft
of shaft 2. Damage to throat X
2. Damage to threads X seal inflatable tube
of guide and seating surface
3. Damage to threads X
of shoe 3. Improper rating on X
burst diaphragm
4. Dfa n}?’gte to threads X and incorrect in-
ot plio stallation
5. Damage to surface X
of pilot 4. Proof-test expira- X
Scavenge pump G2039 tion (paragraph
1-88)
1. Cuts or abrasions b4
in hose, and dam- Turbine exhaust exit
aged coupling nuts pressure test fixture
G3144
2. Deterioration of X
Tygon tubing 1. Damage to inflat- X
able seal
3. Proper lubrication X 2, Damage to threads X
(paragraph 1-54L) clamp assembly

Figure 1-1. Inspection Requirements (Sheet 2 of 3)

1-2
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Periodic (Months) | Pepiodic (Months)
Inspecton 3 6 12| 24 Inspection 3 8 12 | 24
Nozzle extenslon aline- Band clamp tool kit
ment tool G4079 G4087
1. Deterioration of X 1. Damage to Jaws X
girth and support
straps Air-powered stapler
3023569
2. Damage to X -
threaded par.s 1. Alinement of X
head to die
3. Proper lubricaiion X
(paragraph 1-1:9) Thermal insulator
grommet tool set
Turbopump support 8023570
G4083
1. Damage to swages X
1. Proper lubrication X and backing tools
{(paragraph 1-132)
2. Damaged or X
2. Binding of connec- X cracked spring
tor thumbwheel
and keeper Four-way hydraulic
manifold check valve
3. Damace to wrench X cap B8-557487
flats of adjustment
nut 1. Damage to boss X
threads
4. Gailad threads in X
clevis . 2. Damage tcsealing X
surface
5. Proof-testexpi.a- X
tion gpar igraph Insulation moisture
1-129) detector 99-9026366
Thermal Insgulation
alinement fixiure 1. Timer adjustment X
G4084
Fuel drain vent adapter
1. Alineraient of b 4 kit 99-8012908
locaters
1. Deterioration of X
Trunnion nut torque Tygon tubing
wrench exiension
G4086 2. Damage to X
threads
1. Dgmage to threads X
of bushing

Figure 1-1, Inspection Requirements (Sheet 3 of 3)

Change No, 3 - 12 December 1069
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Section I
Paragrapl ; 1-4 to 1-12

1-4, OXIDIZER DOME FLUSHING KIT G2030.

1-5. DESCRIPTION,

1-6, The oxidizer dome flushing kit consists of
a manifold, two quick-disconnects, twopressure
gages, five hoses, a handle, and a mounting
bracket. On units incorporating MD3 change,

a sixth hose is added to provide a gaseous ni-
trogen purge to the fuel side of che gas generator
injector. The internal passages of the manifold
are arranged to interconnect two inlet ports
with five outlet ports, The quick-diaconnects
are a body assembly provided by the user, and
a nose assembly with caps which mate with the
body assembly. The pressure gages are low-
pressure gages and indicate up to 300 psig.
Each of the outlet ports, No. 1 through No. 5,
contains a spool and necessary unions. The
No. 5 outlet port also has an orifice. Four of
the five hoses are identical, except varying in
length, including the necessary unions for con-
nection to the englne oxidizer dome, The fifth
hose has an adapter instead of a union, for
connection to the engine gas generator ball
valve. On units incorperating MD4 change, a
new hracket is added for use when thermal in-
sulation is installed,

1-7. OPERATION.,

1-8. The oxidizer dome flushing kit is vsed
whenever decontamination of the oxidizer dome
and gas gencrator oxidizer injector is required,
It is a portable unit that attuches to the engine
to provide close connect points for flushing and
purging the thrust chamber oxidizer dome and
the gas generator oxidizer injector, A facility
sour ce of trichloroethylene at 90 psig and gas-
eous nitrogen at 175 psig is supplied to the
inlets, Inlet pressure 1s Indicated on the mani-
fold pressure gages. The spools create an
aspirator effect which causes the gaseous
nlirogen to atomize the trichloroethylene at

the outlets, thereby dispersing it through the
five hoses to the engine,

1-9, MAINTENANCE.

1-10, Maintenance of the oxidizer dome flushing
kit consists of performing proof, leak, and
function tests, disassembling, cleaning, assem-
bling, and servicing.

1-11. PROOF TESTING. Proof-test the oxi-
dizer dome flughing kit at 12-month intervals

1-4 Change No, 2 - 14 August 1989

R-3896-5
Volume II

or any time the manifold or hoses are modified,
repaired, or replaced. The hoses supplied are
restricted for use with the oxidizer dome flush-
ing kit only,

WARNING

Proof tests are extremely hazardous;
therefore, special precautions must
be taken, In addition to local and
standard safety requirements, the
test area must be cleared and ade-
quate protection provided for test
personnel.

a. Remove caps from manifeld TRICH and
GN 2 inlet quick-disconnects,

b. Cap vr plug cutlet ends of all hoses, and
firmly secure heses,

c¢. Connect a source of gasecus nitrogen
(MIL-P-27401) to GN,, inlet.

d. Pressurize manifold to 300-310 psig and
hold for 2-3 minutes; then decrease pressure to
ZETO,

e. Inspect menifold and hoses for deformation
or damage. Deformation or damage is notallow-
able,

f. Disconnect gaseous nitrogen source from
GN2 inlet,

g. Inspect manifeld TRICH and GN, inlet
quick-disconnects for freedom of opelzation; they
must operate smoothly without binding.

h. Install pressure caps on TRICH and GN2
inlet quick-disconnects.
1-12. LEAK TESTING. The leak test is per-
formed any time the unit has been disassembled
for repair or cleauing.

a. Connect a source of gaseous nitrogen
(MIL-P-27401) to GN2 inlet,

b, Cap or plug remalning inler and outlet
hose asg ablles,

¢. Slowly increase gaseous nitrogen pres-
pure to 180 psig, as indlcated on flushing kit
pressure gages.

{
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d. Check all joints, fittings, and connections
for leakage with leak-test compound
{(MIL-L-25567). No leakage is allowable.

e, Reduce gaseovus nitrogen pressure to
zero; remove source from GN2 inlat,

f. Cap GN, inlet.
1-13. FUNCTION TESTING, The functinn test
is performed any time the unit has been lis-
assembled for repair or cleaning. See figure
1-2 for index and part numbers,

&. Connect a source of gaseous nitrogen
(MIL-P-27401), capable of maintaining a pres-
sure of 180 +20 psig at a flowrate of 300-800
scfm, to TRICH inlet.

b. Connect a flowmeter, with a range of
20-200 sefm, to outlet of hoses (3, 9, 10, 11,
12). On units incorporating MD3 change, install
pressure caps on hoses (43).

¢. Increase source pressure to 180 120 psig,
at a flowrate of approximately 300 scefm, and
record flowrate at each hose. Flowrate must
be 20 13 percent of total flowrate. If flowrate
is not in tolerance, spool (8) may be changed
to obtain specified flowrate, and leak~tast in
paragraph 1-12 repeated.

NOTE

If a flowmeter for »ach hose is not
avallable, one flowmeter may be
used by moving it from hose to hose,
if the hoses are secured and un-
capped and flowrate is constantwhile
the individual flowrates are taken,

d. Decrease source pressure to zero, dis-
connect source from TRICH inlet, and cunnect
to GN,, Inlet, On units incorporating MD'3
changz, remove pressure caps instplled in
step b,

e. Increase source pressure to 180 220 psig
at a flowrate of approximately 800 sefm and
record flowrate at each hose. Flowrate at each
hose, connect to No. 1 through No. 4 cutlet

Section I
Paragraphs 1-13 to 1-18

ports, must be 23 +3 percent of total flowrate,
Flowrate at hose connected to No. 5 outlet port
must be 8 +2 percent of total flowrate, On units
incorporating MD3 change, measure and record
flowrate at hoses {(43) (combined flow must be
8-18 scfm) and subtract this value from total
input flowrate to determine the total flowrate to
be used for calculating the percentages listed
above,

f. Reduce Bource pregsure to zero; discon-

nect source from GN2 inlet,

g. Remove test equipment and cap inlet and
outlet connections,

1-14, DISASSEMBLING. Disassemble the oxi-
dizer dome flushing kit, as required, to aceom-
plish necessary repair or replacement. Sec
figure 1-2 for index and part numbers,

1-15. CLEANING. Clean, inspect, handle, and
package parts of the uxidizer dome flushing kit
as outlined in R-3896-5, Volume 1. Hand-clean
pressure gages externally and flush with tri-
chloroethylene (MIL-T-27602).

WARNING

Trichloroethylene is a toxic solvent,
Inhalation of its vapors or prolonged
contact with the liquid can cause
serioug injury or death.

1-16. ASSEMBLING. See figure 1-2 for index
and part numbers, ‘The lubricant used for
straight threads, tube sleeves, and O-rings is
lubricant grease RB0140-012 (Rocketdyne). For
tapered threads, use thread sealant tape
RB0140-002 (Rocketdyne). Refer to R-3896-3
Volume I, for lubricaut application. Gasket (é)
and ring S’i‘) muet be replaced when parts (4
through 8) are disassembled,

a. Install spool (8), ring (7), gasket (6), nut
(5), and union (4) into ports No. 1 through No. 4.
Torque nut (5} to 450-650 inch-pounds,

Change No. 4 - 25 February 1970 1-5
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Figure 1-2, Oxidizer Dome Flushing Kit (Sheet 1 of 4)
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Volume II
Index Part
No. No. Deseription
i MS528777-12 Ring (F-3)
8 405091 Spool (F-3)
9 R3806-12-1080 Hose (F-3)
10 R3806-12-0800 Hose (F-23)
11 R3806-12-1000 Hose (F-3)
12 R3806-12-0500 Hose (F-3)
13 9022050 Orifice {F-3)
14 NAS1004-28H Bolt (F-3}
15 9020502 Cover (F-3)
16 9022110 Gasket (F'-3)
17 8022108 Adapter (F-1)
18 500CA-A-E4 Cap (F-3)
502A-857-E4 Nose (F-3)
19 RD262~3001-0008 Gasket (F-3)
20 MS28777-8 Ring (F-3)
21 ANG289CS8 Nut (F-3)
22 24C-A-E4 Cap {F=3)
242A-2457 Noge (F-3)
23 RN262-3001-0024 Gasket (F-3)
24 MS28777-24 Ring (F-3)
25 ANG289(C24 Nut (F-3)
26 NAS1334A2C33D Pin (F-3)
RD191-2002-3312  Cable (M-3)
28-2-G Sleeve (F-3)
27 9024170 Bracket (F-1)
27TA  3910151A022-009 Strap (F-3)
MS20392-5C103 Pin (F-3)
NAS43DDB-24 Spacer (F-3)
LD153-0010-0034 Washer (F-3)
MS24665-300 Pin (F-3)
278 9024169 Bracket {(F-1)
AN3-4A Bolt (F-3)
LDi53-0010-0007 Washer (F-3)
NAS6TOAIW Nut (F-3)
28 NAS1004-2A Bolt (F-3)
29 RN152-5004-0004 Washer (F-3)
30 9020504 Frame (F-1)
31 KW-G2B3-300 Gage (F-3)
32 RD262-3001-0004 Gasket (F-3)
33 MS28777-4 Ring (F-3)
L 34 ANG2B89C4 Nut (F-3)
@UMTS INCORPORATING M CHANGE F1-5-2-133 15 5020507 Adapter (F-l)
36 ANB14-8C Plug (¥-3)
Index Part K RD262-3001-0008 Gasket (F-3)
No. No. Description 38 ANB14-16C Plug (F-3)

) i R R 39 RD262-3001-0016 Gasket {F-3)
1 RD265-1001-0012 Cap (F-3) 40 9020503 Manifold (F-1)
2 ANS16-12C Union (F-3)

4  ANB32-12-C Union (F-3) R24343 Hose (F-3)
. AN929A12C Cap (F-3)
S RD363.5001-0012  Casket (B3 RD191-2001-2108  Cable (F-3)
28-1-C Sleeve (F-3)
RD171-4003-002 Tag (F-3)

AN919-15C

Reducer (F-3)

1-8
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Section 1

Volume II Paragraph 1-17
I Pages 1-8A and 1-8B deleted,
Index Part Index Part

No. No. Description No. No. Description
AN929ABC Cap (F-3) 9023935 Protector (F-3)
RD161-2001-2110 Cable (F-3) RD191-2002-1210 Wire rope (M-3)
28-1-C Sleeve (F-3) 28-1-C Sleeve (F-3)

42 9024165 Adapter kit (X-2) 47 9012794(b) Tube (M-1)

43 9025254(a) Manifold {F-3) AN815-8J Union (F-3)

44  19-9014938-36() Hose (F-3) RD262-3001-0008  Gasket (F-3)
AND19-18C Reducer (F-3) 48 321699-40(b} Filter (F-1)
RD262-3001-0012 Gasket (F-3) 3-12 Seal (F-3)
ANB833-6C Elbow (F-3) 3-28 Seal (F-3)
AN6289C6 Nut (F-3) 49 9012792(b) Strut (F-1)
MS528777-6 Ring (F-3) MS817985C432 Pln (F-3)
RD262-3001-0006 Gasket (F-3) RD191-2002-1108  Wire rope (M-3)

45 9023960 Orifice (F-3) 98-1-C Sleeve (F-3)
RD262-3001-0016 Gasket (F-3) 50 9012781(P) Outer strut (F-2}

46 19-9014938-118) Hose (F-3) MS17985C416 Pin (F-3)
ANS819-12C Reducer (F-3) RD191-2002-1108 Wire rope (M-3)
RD262-3001-0008 Gasket (F-3) 28.1-C Sleeve (F-3)
9023934 Diffuser (F~3) MS20393-3C53 Pin (F-3)

51 9012789{b Inner strut (F-2)

(a) Units incorpo}uting MD2 change
{b) Units incorporating MIM4 change

Figure 1-2, Oxidizer Dome Flushing Kit (Sheet 4 of 4)

CAUTION

Installation of orifice (13) into any
port other than port No, 5 0800 can
cause adverse conditions during
engine flushing procedures,

b. Install orifice (13) into port No. 5 0800,
and install spool (8), ring (7), gasket (6), nut(5),
and union (4) into port. Torgue nut (5)t0450-650
in=lb.

¢. Perform leak test (paragraph 1-12) after
assembly.

d. Safetywire nut (5) to frame (30} by placing
a double wrap of Inconel lockwire MS20995N20
in notches of nut (5), twisting, and attaching to
frame (30).

e. Affix an Alucast No. 67 aluminum seal
(Stoffel Seals of California) to ends of lockwire,

f. Check that Quality Control stamp
(Rocketdyne) imprinted on seal is legible,

g. Install protective closures on all open
ports.

h. Torque B-nuts of hose (3, 9, 10, 11, 12)
to 800-1, 100 in-1b,

i. Torque nut (21) to 200-250 in-1b and nut
(26) to 900-1,100 in-1b,

j. Torque nut of bracket (27B) to 14-18 in-1b,

k. Torque mit (34) to 75-100 in-1b, and apply
one wrap of thread sealant tape RB0140-002
(Rocketdyne) to threads of gage (31).

1. Torque plug (36} to 150-200 in-1b,

m. Torque plug (38) or orifice (45) to 450-600
in-1b,

n, Torque nut or elhow of hose (44) to 150-200
in-1b and B-nuts of hose (44, 46) to 270-345 in-
1b,

0. Torque unions of tube (47) to 180-230 in-
Ib and B-nuts of tube (47) to 450-525 in-1b.

1-11. SERVICING. Servicing of the oxidizer
dome flushing kil congiats of a 6-month periodic
calibration check of the pressute gages. Gage
accuracy must be within 2 percent of full scale
range.

Change No, 2 - 14 August 1969 1-9



Section [
Paragraphs 1-18 to 1-34

1-18. SHIPPING AND STORING.

1-19. Prepare the oxidizer dome flushing kit
for shipping or storing in accordance with
Rocketdyne Automated Packaging System
(RAPS).

1-20. THERMAL INSULATION INSTALLA-
TION SET G2035.

1-21. DESCRIPTION,

1-22. The thermal insulation installation set
consists of six alinement clamps, two flange
tab bending tools, two flange tab unbending
tools, and a container. The clamps and bend-
ing tools are comparahle to a pair of pliers and
the unbending tools are constructed from tool-
steel bars with jaws at the end to mate with the
flange tab.

1-23. OPERATION.

1-24. The thermal insulation tools are used to
aline insulator flanges and {lange holes for in-
stallation of fasteners, bending the flange tabs
over the mating flange, and unbending the tabs.

1-.25. MAINTENANCE.,

1-26. Maintenance of the thermal insulation
installation set consists of cleaning. See figure
1-3 for index and part numbers.

1-27. CLEANING. Clean the thermal insula-
tion installation set tools as outlined in
R-3896-5, Volume I.

1-28. SHIPPING AND STORING.

1-29. Prepare the thermal insulation installa-
tion set for shipping or storing in accordance
with Rocketdyne Automated Packaging System
(RAPS),

1-10 Change No, 4 - 25 February 1970
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1-30, FUEL DRAINAGE KIT G2037.

1-31, DESCRIPTION.

1-32. The fuel drainage kit consists of four
drain tools, 32 gaskets, and a container. The
drain tool is an adapter-wrench combination
containing a drain adapter, an extension wrench,
a drain ring, a i otainer ring, and seals, The
drain adapter is approximately six inches long
and 1-1/2 inches in diameter. The bore of the
adapter forms a housing for the extension
wrench. One end has internal and external seal
grooves and six drain holes equally spaced
around the adapter. The other end has internal
threads. The extension wrench is approximately
6-1/2 inches long and 0.8 inch in diameter. One
end is machined to 9/16-inch wrench flats and
the other end is machined to a 5/16-inch hexagon
wrench end, A drilled passage through the
center has two exits outboard of the hexagon.
The drain ring is a collar with a drain port and
hose adapter and is installed on the adapter

over the drain holes, The relainer ringls a
collar, secured with two setscrews, which holds
the drain ring in position. The external seals
provide a seal between the drain ring and adapter
on each side of the drain holes. The internal
seals provide a seal between the adapter and the
extension wrench.

1-33. OPERATION,

1-34. The {uel drainage kit is used to drain the
thrust chamber fuel jacket with or withuut ther-
mal insulation installed on the thrust chamber,
The drain tool is screwed onto the engine drain
plug adapter and a drain hose connected to the
drain ring hose adapter, The drain ring may

be rotated 380 degrees to position the drain hose
at the lowest point. The extension wrench is
pushed Inboard to engage the internal hexagonal
head of the drain plug, and the drain plug is
unscrewed until the extension wrench stop is
reached. Fluid from the fuel jacket flows
through a slot in the drain plug, intc the adapter,
out the six drain holes, into the drain ring
cavity, then overboard through the drain hose.



R-3896-5 Section
Volume 11 Paragraphs 1-35 to 1-37

G2035-X-1
Index Part Index Part
No. No, Deacription No. No. Description
1 19-9023618 Flange bending 4 8023567 Flange unbending
tool (F-3) tool (F-3)
2 19-9023621 Oifset flange 5 9023565 Alinement clamp
bending tool (F-3) (r-3)
3 9023624 Offset flange un- 6 VDI182-0007-0024 Container (F-3)

bending tool (F-3)

Figure 1-3, Thermal Insulation Installation Set

1-35. MAINTENANCE.

1-36, Maintenance of the fuel drainage kit
consists of inspecting, disassembling, cleaning,
asgembling with new O-rings, and leak-testing.

1-37. LEAK TESTING.
WARNINC

Fuel Dreainage Kit G2037 must be
operated by authorized personnel
trained in the use of the equipment.

a. Remove hose adapter from drain ring and
install a pressure plug in drain port.

b. Install a pregssure plug in adapter threadcd
end and secure drain tool to work bench.

c. Connect a regulated source of gaseous
nitrogen (MIL-P-27401} to union on extension
wrench,

d. Increase source pressure to 30 :3 psig
and apply leak-test compound (MIL-L-25567),
or equivalent, to mating surface between adapter
flange and drain ring, to retainer ring, and to
adapter and extenslon wrench, Fuzz leakage is
allowable.

e. Decrease source pressure to zero and
remove test equlpment,

Change No. 8 - 27 March 1972 1-11



Secticn 1
Paragraphs 1-38 to 1-54C

1-38. DISASSEMBLING. Disasuemble the
drain ool, as required, to accomplish neces-
sary repair or replacement. See figure 1-4
for index and part numbers,

1-39, CLEANING. C(lean, inspect, handle,
and package parts of the uel drain tool a8 out-
lined in R-3896-5, Volume I.

1-40, ASSEMBLING. See figure 1-4 for index
and part numbers, The lubricant used on O-
rings during assembly i3 FS1281 grease (Dow
Corning Corp).

a. Torque nut on adapter of ring (2) to
200-250 in-1b,

h. Torgue union of wreneh (4) to $0-75 in-1h,

and tigi len cap of wrench (4) fingertight,
1-41. SHIPPING AND BTORING,

1-42, Frepare fuel drainase kic for shipping
or sturing In accordance with Rockeldyne Auto-
matnd Packaging System (RAPS),

1.43, TEMPERATURE TRANSDUCER IN-
STALLER AND REMOVER KIT. G2038,

1.44, DESCRIPTION.

1-45. The tempe ature transducer instalier
and remover kit consists of 1 gulde, tap
wrench, hand reamer and a pilot housed ina
contilner. 'The gulde assombly congists of a
threaded shaft mounted In the guide and Ineor-
poraling o knob on one end and a shoe securad
on the oppasite end by a pin. A strap incorpo-
rating two dow~l pins is secured to the bottom
of the gulde by screws.

1-46, OPERATION.

1-47. The Land reamer attaches to the tap
wrench and {8 used to ¢loan earbon from the
tomporature transducer mounting boss, The
pilot 18 subsatituted for the transducer to aline
tho gulde on the transducer boss., The gulde s
gecured to the trangducer boas by the strap and

1-12 Change No. 4 - 256 February 1870
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two screws. The transducer when screwed into
the guide shoe may be removed or installed into
the transducer boss by rotating the shaft knob,

1-48. MAINTENANCE.

1-49. Maintenance of the temperature trans-
ducer installer and remover kit consists of dis-
assembling, cleaning, and assembling,

1-5u. DISASSEMDLING. Disassembie thz
guide, as required, to accomplish necessary
repair or replacement. See figure 1-5 for index
and part numbers.

1-51. CLEANING. Clean parts of temperuture
transducer installer and remover kit as outlined
in R-38906-5, Volume I.

1-52, ASSEMBLING. See figure 1-5 for index
and part numbers. Lubricate shaft to shoe
interface and shaft threads with lubricant grease
RE0140-012 (Rocketdyne),

1-53, SHIPPING AND STORING.
1- 54,
and remover kit for shipping or storing in
accordance with Rocketdyne Automated Packaging
Systerr (RAPS).

1.54A, SCAVENGE PUMP G2039,

1-54B. DESCRIPTION,

1-54C. The scavengeopump (figure 1-5A) con-
g&ists primarily of a pump, eclectric motor,
flexible coupling, and starter control hox that
are mounted on a mohile steel base, The unit
alsu contalng a selector valve, heses, fittings,
and a turbopump flange adapter, The pump is a
positive-displacement, gear-within-a-gear type
pump and {s connected directly to the motor
through a flexible coupling. The motor 18
one-half horsepower, 1,200 rpm, and explosive-
proof and operates from a 115-volt, 80-cycle,
single-phase, power source. An angle bracket
attached to the moblle base contains a hall bear~
ing that provides support for the pump shaft.
The steel base {8 equipped with four casters and
a U-ghaped tubular handle for mobility. The
scavenge pump ls afproximately 34 inches long,
16 inches wide, 35 inches high, and weighs
approximately 245 pounds.

Piepare temperature transducer installer
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Section T

6G2037-X-1

Description

Index Part
No. No.

Deseription

Index Part
No. No.
1 9021323
ANSBODC42814
2 8021324
ANG289C8
MS0058-08
RD2062-3001-0008
ANBOT-8C
3 0023571

RD26%-4006-0121
RD262-4006-0116

@) Part not {llugtrated

Ring (F-3)
Setscraw (F=3)
Ring (F-3)

Nut (F-3)

Ring (F-3)
Gasket (F-3)
Adapter (F-3)
Adapter (F-3)
O-ring (F-3)
O-ring (F-3)

4 0021325
MS816624-4075
ANS15-3C
RD262-3001-0003
ANO29-3C

5 VI)192-0007-0020(3)

RD262-3001-0010

Wrench (¥-8)
Ring (¥-3)
Union {F-3)
Gasket (F-3)
Cau (F-3)
Container (F-3)
Gasgket (FF~3)

Figure 1-4,

Fuel Drainage Kit

Change No, 2 - 14 August 1069 1-13



Section 1 R-2896-5
Paragraphs 1-54D to 1-94K Volume 11

1-54D. OPERATION.

I-54E. The scavenge pump is uscd to remove
fuel and preservative compound (rom the turbo-
pump lubrication systens during preservation of
the turbopump. An adapter and hose from the
selector valve 1s connected to the turbopump
turbine bearing (No. 3 hearing) lube drain line
al the fuel drain manifold joint, With the se-
lector valve turned to the VACUUM position and
the scavenge putnp turned on, the fuel and pre-
servative compound is ¢vacuated through the
turbine bearing (No. 3 bearing) lube drain during
preservation at a sufficient rate to prevent pres-
sure huildup within the turbine bearing cavity
areca. The preservalive compaound or fuel from
the outlet port of the scavenge punmp flows
through a flexible drain tube into a suitable con-
tainer. After fluid ceases ta flow {rom the
drain tube, the scavenge pump is turned off;
then the selector valve is turned to the DRAIN I
position. 1n this position, any residual pre-
scrvative compound in the lines is allowed to

be purged and drained through another liexible
drain tube into a sultable container,

1-54F. MAINTENANCE.

1-54G, Maintenance of the scavenge pumim con-
sists of disagsembling, cleaning, assembling,
and servicing.

1-54H, DISASSEMBLING. Disassemble the
scavenge pump, as required, to accomplish

necessarjf repalr or replacement,  Sec figure
1-58 for Tndlex and part numbers,

1-541. CLEANING. Cleun gurta of the seavenge
pump as outlined in R-3800-5, Volume [,

1-54K, ASSEMDBLING. 8cc fignre 1-5B for
index and lpzu't numbers, The lubrieant used
for straight threads and O-rings is lubricant
tzrease RB0140-012 (Rocketdyne), For tapered
hreads, use thread sealant tape RB0140-002

£
o/ '
N

— *
[ i
(. |!~" Ay
AN . Y

A W (I

L]
[

(Rocketdyne). Refer to R-3886-5, Volume I,
. a for lubricant application. The fol[owing steps
. F1.5.2.128 include speclal instructions required during
— P assembly:
I'ﬁ%e.x N‘},‘: Description a. Make sure that all threaded parts on

T bile base (20) are clean and free of {oreign
9 T rench (Fa2 mobile
b 98B (size 0.2075) Fap wrench (K2} matter.

3 5012785 Pllot {F-3} b, During assembly of ’}mmp (19}, apply
4 9012800 Guide asgembly (F-1) 1ubricating oil (MIL-L-7870) to inner surface
8-3;9-80-[&[3 Knoclf fF',31 of casing bushing (32) and to rotor and ghalt |
01279 Guine %‘I“ )} (31),
88}%;33 gn%e &-3 e. Total thickness of gasket set (28) during |
53&)5%—3003—0.09 Rll_l (F-FQ) installation must be 0.012 to 0.015 inch In
12’798 ap (F-3) order to provide for rotor end clearance,

i T Y (

] 'YD192-0002-~1286 Container

Figure 1-5. Temperature Transducer Installer
and Remover Kit

1-14 Change No, 4 - 25 February 1970
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Figure 1-5A. Secavenge Pump
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Section |
Paragraphs 1-54L to 1-57

d. After assembly of pump (15}, check that
rotor and shaft {31) turns freely and does not
bind; also, make sure there is no noticeable
end play between the rotor and head (27). Ad-
dition or removal nof gasket set (28) may be
necessary in order to provide proper end play.

e. Make sure collar (25) is properly in-
stalled and secured to the rotor shaft before
installing mechanical seal (24}

f. Install mechanical seal (24) as follows:

(1} Apply lubricating oil (MIL-L,-7870) to
inner gurface of the seal bhellows and to pump
shaft.

{2} Install spring washer and spring on
pump shaft against collar (25).

(3) Make sure pump shalt is free of burs
and sharp cdges, then {nstall seul rotary mem-
ber on pump shaft against spring.

{4) Apply lubricating oil (MIL-L-"78170) to
seal seat, thep install seat in end cap (22).

{5) Install end cap (22) on pump shaft, then
flush the seal seal and carbon wear ring on
rotary moember with lubricating oil
(MIL- L-7870).

{6) Slide end cap on shaft until seal mating
surfaces make conta~t, thep secure with cap-
screws {21). Wipe oll [rom exterlor surfaces
of pump, .

. Install tubes (1) and hose (8) on pumyp (15),
and coll and store tubes and hnose on hooks of
handle. Torque union (7) to 180-230 In-1b and
B-nuts of tubes and hose to 450-525 in-1b,

1-54L. SBERVICING., Secrvicing the scavenge
pump consisis of lubricating the pump ghaft
support bearing and casters,

a. Lubricate pump shaft support bearing
with gear grease (MIL-G-23827) at 12-month
intervals. Apply grease to bearing until clean

1-14B Change No. 4 - 25 February 1970

R-3896-5
Volume II

grease appears at seals. Rotate pump and
motor shaft by hand to distribute grease through-
out bearing, Wipe off excess grease from bear-
ing and fitting.

b. Lubricate casters (18, 19) with gear
grease (MIL-G-23827) at 12-month intervals,

1-54M. SHIPPING AND STORING,

1-54N. Remove tubes (1) and hose (8), cap and
plug open ports, and store tabes and hose on
hooks provided on handle when not in use. Pre-
pare scavenge pump for shipping or storing in
accordance with Rocketdyne Automated Pack-
aging System (RAPS),

1- 55,
G3132,

TEST PLATE, PLUG, AND ' 00L, SET

1-56. DESCRIPTION.

1-57. The test plate, plug, and tool set econ-
s15ts of six test plates and 10 test plate kits,
which are stored in the mobile cart when not in
use. All test plates incorporate mounting holes
and attaching hardware. The fuel inlet test
plaies incorporate an inlet and monitor quick-
disconnects and relief valves, The fuel and
oxldizer valve inlet test plates incorporate an
inlet quick-disconnect, a relief valve, and a
burst diaphragm. The exidizer pump inlet test
piate {8 a cast aluminum plate which incorpo-
rates an inlet and monitor quick-disconnects,

a relief valve, and a hurst diaphragm, The
turbine exhaust duct test plate is a flat alumi-
num plate without pressurizing and relicf
fcatures, All plates have a gasket cementea to
the sealing surface, and sume plates have a
streamer attached to the plate indicating it la
not englne hardware., The test plate kits consist
of adapters and test plates incorporating relief
valves, burst dlaphragm, and inlet quick-
disconnects, The cart consists of a rectanguiar
steel body, rmounted on four casters, with
shelves and access doors on both sides and rear,
Sec figure 1-6 for leading particuiars,

t
¢
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Fl-5-1-1868A

Figure 1-5B. Scavenge Pump--Exploded View (Sheet 1 of 3)
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R-3866-5
Yolume I1

F1-5-2-147
Index Part Index Part
No. No. Description No. No. Description
1 9020810 Tube (F-3) 12 Nmne Guard (M-1)
V1, 5/8 inch OD x Tubing (F-3) 1/4-20 NC x 1/2 Scrow (F=3)
1/16 inch x 120,00 13 L-5G05 Motor (F-2)
inches 5/16-18 NC x Capscrew (F-3)
ANT3TTW24 Clamp (F-3) 1/2 HH
2 ADP204-8-8 Nipple (F-3) None Washer (F-3)
3 ANDIZ2-116] Bushing {(F-3) 14 L-070 Flexible coupling
4 RX20680-65 late {F-3) (1"-1)
MS35276-280 Scrow (F-3) None Sctscrew (F-3)
LD153«0010-0010 washer (F-3) S0X-010 Spider (F-3)
5 5020020 Adapter (F-3) 15 G432 Pump (F-1)
6 MS28778-8 Packing (F-3) 5/16-18 NC x Capscrew (F-3)
7 ANB15-8J Union {F-3) 3/4 HH
B 1E210A08A08-1200 Hose {F-3) None Washer (F-3)
g 310-3-1/288 Selector valve 16  SC-4 Bearing (series
(F-2) 204) (F-3)
10 AN911-44 Nipple {F-3) 5/16-18 NC x Capscrew (F-3)
11 14CA13HA Starter control 3/4 HH
and box (F-3) None Washer (F-3)
7572-G Elcctrical plug 17 S5C-4706-2 Bearing support
(F-3) bracket {F-~3)
6 foet Electrical cord 5/16-18 NC x Capscrew (F-3)
(F-3) 3/4 HH Capscrew (F-3)
5/16-18 NC x Capscrew {F-3) None Washer (F-4) (
1-1/2 HH
None Washer (F-3)
Figure 1-5B. Scavenge Pump--Exploded View (Sheet 2 of 3)
1-14D Change No. 3 - 12 December 1868
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Volume I1 Paragraphs 1-58 to 1-62A
Index Part Index Part
No. No. Description No. No. Description
18 HE986-2 Caster (F-1) 25  3-28a8-200-740 Collar (F- J)
5/16-18 NC x Capscrew (F-3) 26  2-150-001-255 Capscrew (F-3)
3/4 HH 27  3-365-001-015 Head (F-3)
None Washer (F-3) 28  3-310-003-998 Gasket set (F-3)
18 BHE996-2X320 Caster (F-1) 20 3-417-005-402-42 Idler and bushing
5/18-18 NC x Capacrew (F-3) (F-3)
3/4 HH 30 2-091-005-880 Bushing (F-3)
None Washer (F-3) 31 3-564-006-012 Rotor and shaft
20 8C-2191 Mahile hase (F-1) (F-3)
21 2-150-003-255 Capscrew (F-3) 32 2-093-005-880 Bushing (F-3)
22  2-142-001-190 End cap (F-3) 33  2-542-001-376 ‘Plug (F-3)
23 2-305-008-804-15 Gasket (P-3) 34 3-180-007-080 Casing and
24  2-472-N14-098 M(echa)nical seal bushing (F-3)
: F-3

Figure 1-5B. Scavenge Pump-=Exploded View (Sheet 3 of 3)

Slorage Cart

Length 78 inches
Width 52 inches
Height 6% inches
Weight (empty) 800 pounds,
approximately
Welght (with 1, BOG pounds,
equipment) approximately

Figure 1-8. Leading Particulars for

Teat Plate, Plug, and Tool Bet

1-58. OPERATION.

1-59. The test plates and test plate kita are

used as pressurization closures during checkout
of the engine systems, and are designed to pro-
tect the systems from overpressurization. The

test plates are installod on designated compo-
ments, and pressure is applied through the
Internal pressurer, on critical compo-

plate.

nents, are monitored at the test plate.

The

cart is used to Btore the test plates and addi-
tional space {8 provided in the cart for other
ground support equipmenat,

Change No. 3 - 12 December 1869

1-60. MAINTENANCE.

1-61. Maintenance of the test plate, plug, and
tool set consists of proof testing, function test~
ing, disasscmbling, cleaning, assembling, and
servicing.

1-62, PROOF TESTING. Information will be
adde: when available.

1-62A. FUNCTION TESTING. Function testing
consists of testing reliof and reseat pressures
of reliel valves and function-testing hand valves
and check valves. (Seo figures 1-8Aand 1-88,)
Perform function testing at 12-month intervals
and any time misuse or damage 18 suspectod,
Pressure muat be gradually increased to check
relief pressuro, and decreased to check reseat
pressure. Adjustment of the relief valve must
be accomplished with no pressure applied (clock-
wise to increase, counterclockwise to decrense),
and then repressurized to rechoack adjustment.
After adjustment, the adjusting screw must be
hold In place when the locknut s being tightened.
The .afety and goneral maintenance require-
ments outlined In R-3896-56, Volume I, apply to
this procedure. See figure 1-7 for index and
part numbers,

1-14E/1-14F
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a. Remove relief valves from plates (2, 5,
8, 18, 19, 21, 22) and from adapter (39).

b, Firmly secure relief valve or adapter
and connect a source of gaseous nitrogen
{MIL-P-27401), with a controlled pressure of
0-2,500 psig, and connect controls and pressure
gages suitable to perform test required in
figure 1-6A.

¢. Increase pressure and record atart-to-
leak and cracking pressure; then decrease
pressure to seal-off pressure, and apply leak-
tesi compound (M1L-1.-25567) to valve outlet.
No leakage is allowable,

d. Connect a source of RJ-1 fuel
{(MIL-F-25558) or hydraulle fluid (MIL-H-5606)
to adapter 9025274 as shown in figure 1-88,

¢. Open valve 19-8025300, test hand valve,
and gage shutoff valve.

f. Crack open supply valve until 10-50 ce/m
of fluid Is obeerved at the outlet of valve
19-9025300.

CAUTION

Step g must be performed carefully
to prevepnt over pressurizing the
0-15 psi gage.

g. Slowly increase pressure unt;l flow from
valve 19-8025300 stops. Flow must stop between
1-8 psig.

h. Close gage chutoff valve, and increase
pressure to 1,500 1100 psig. Return flow must
he through test hand valve,

i. Reduce pressure to zero, disconnect test
setup, and connect hydraulic supply to check
valve RD284-3003-1002,

i+ Open valve 19-9025300 and increase pres-
sure to 100 +10 psig. Flow from adapter inlet
or valve 19-9025300 outlet 1s not allowable.

k. Secure equipment,

Start-to-Leak Pressure

Cracking Pressure Seal-Off Preasurs

Part No, (psig minimum) (psig :6%) {pslg minimum)
RD284- 5007-0650 58.5 65 45,5
RD284-5007-0700 63.0 70 49,0
RD284-6007-1100 99.0 11y 88.0
RD284-5007-1300 117.0 130 104.0
RD284-5007-0500 450,0 500 100.0
RD264-5007-0550 465.0 550 440.90
RD284-5007-1850 1756.0 1950 1560.0
'RD284-5007-2225 2002,5 2225 1780.0

Flgure 1-6A. Rellef Valve Function Test

Change No. 2 - 14 August 1089 1-15
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Paragraphs 1-63 to 1-'13
=y
i K VALVE FEsST
D241 36k 1002 1HHAND VALVE
TR A I
VALVE
—,
CHECK VAL VE
19-907 5274
m_‘ CONTAINER
£ i
-
GALLY GAGE
0.3 000 Ps) 015 PS)
{ ==
(AL
AHETOFE
VALAE
L]
af PILY
VALAVE
=
sL1PLY . HETURN
HyYniav LI
_.:::K,.:. SUPPLY UNIT
0.2, 850 N5
SWIVFL GOVSTN- 10 AN ADPAPT EIR UD25276
ARE RESIOVED ANTCOMNEC TION MADE
TO THE SFANDAID #11 TING,
F1-5-2-134

Figure 1-6B. Fecommoended Functlon-Test
Sotup for Ignition Monitor Valve Return
Fort Adapter

1-63, DISASSEIMBLING. See figure 1-7 for
index and part rombers, Disassemble test
plate, plug, anl tool set, as cequired, to
accomplish ne.essary repalr or replacement,

i-64. CLEANING. Each test plnte and test
plate kit mvat be cleaned for the same service
as the onglae system on which it will be used.
Refer to F-3806-5, Volume I, for cleaning,
handling, and packaging parts.

1-16 Change No. 2 ~ 14 August 1869

R-3896-5
Volume I

1-65., ASSEMBLING. See figure 1-7 for index
and part numbers, Use cement EC1300L
{Minnesaota Mining and Mfg} to install gaskets.

1-66. SERVICING. {.ubricate the cart casters
semi-annually wilh gear grease (MIL-G-23877),
and apply lubricating oil (MIL-1.-7870) to the
tow bar hinge point, as required.

™ Q1-67. SHIPPING AND STORING.

1-68, Prepare test plate, plug, and tool set
for shipping or storing in accordance with
MIL-P-116, Method III,

1-69. HYPERGOL SYSTEM TOOL KIT G3135,

1-70. DESCRIPTION.

1-71. The hypergol system tool kit consists of
a hypergol system tool and a container. The
tool consists of a retalner, plston, shaft, push
rod, fitting, cap, and lever. The retainer,
piston, shaft, and fitting are constructed from
aluminum alloy; the push rod, cap, and lever
from steel. The contalner exterior i con-
structed from plastic and the interlor lined with
padding. The contziner is 4. 50 Inches wide,
4.62 Inches high, and 24. 50 Inches long,

1-72, OPERATION.

1-73, The hypergol system tool kit 18 used to
simulate a hypergol cartridge to actuate the
hypergol cartridge installed switch, Inatalla-
tion of the tool into the hypergol cartridge con-
tainer allows the diaphragm follower rod to
protrude through the retainer and come in con-
tact with the platon, The push rod, installed
through a drilled passage of the shaft, is in
contact with one slde of the plsion and extends
through the cap. Pressing the lever forces the
push rod agrinst the piston which, in turn,
applies the pressure on the dlaphragm follower
rod,
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Figure 1-7. Test Plate, Plug, and Tool Sat {Sheet 1 of 7)
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Figure 1-7. Test Plate, Plug, and Tool Set (Sheet 2 of 7)
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Index Part Index Part
No. No, Description No. No. Description
| ! 9024401-61 Heat exchanger 7 9024402-51 Heat exchanger
GOX line test helium line test
plate kit (X-1) plate kit (X-1)

l 2 9024406-61 Test plate (F-1) ] 9024408-31 Qutlet test plate
8024415 Plate (X-3) (F-1)
ANB14-6C Plug (F-3) 0024417 Plate (F-3)
MS28778-6 Pucking (F-3) 9025260 Reducer (F-3)
RD284-5007-1300 Relief valve (F-3) M528778-6 Packing (F-3)
MS28778-6 Packing (I*-3) AND29A4C Cap (F-3)
405-00262 Nipple half (F-3) RD181-2002-1110 Wire rope (F-3)
MS28778-6 Packing (F-3) 28-1.C Sleeve (F-3)
9020898-7 Gasket (F-3) KD284-5007-1300 Relief valve(F-13)
AN5-13A Bolt (F-3) MS28778-6 Packing (F-3)
1.2153-0011-0016 Washer (F-3) 8020898-7 Gasket (F-3)
NASBTIAS Nut (F-3) ANS-12A Bolt (F-3)

I 9016825 Streamer (F-3) LD153-0011-0016 Washer (F-3)
RD191-2002-1108 Wire rope (F-3) NASETIAS Nut (F-3)
28.1-C Sleeve (F-3) 5016825 Streamer (F-3)

3 vD162-0002-0884 Container (F-3) RD161-2002-1108 Wire rope (F-3)
| RD171-6016-0001 Plate {F-3) 28-1-C Sleeve (F-3)
4 9020923-51 Gas generator 9 9024407-21 Inlet test plate
combustor jacket (F-1)
test plate kit 8024418 Plate {X-3)
(X-1) 406-00262 Nlpple half (F-3)
5 9020159-21 Inlet test plate MS528778-8 Packing (F-3)
(F-1) 80208685 Gasket (F-3)
9020884 Plate (F-3) AN5-12A Bolt (F-3)
RD284-5007-0700 Rellef valve (F-3) LD153-0011-0016 Washer (F-3)
M528778-8 Packing (F-3) NASGBTICS Nut (F-3)
405-00290 Nipple half (F-3) 8016825 Streamer (F-3)
MS828778-6 Packing (F-3) RD191-2002-1108 Wire rope {F-3)
9020897-13 Gasket (F-3) 28-1-C Sleove (F-3)
AN4-10A Bolt (F-8) 10 90209089 Fuel seal drain
1.D163-0011-0014 Wagher (F-3) manifold adapter
NASGTOA4W Nut (F-3) kit (X-1)
p016825 Streamer (F-3) 11 8020007 Fuel seal drain
RD191-2002-1108 Wire rops (F-3) manifold adapter
28-1-C Sleeve (F-3) {F-1)
] 9020160-21 Cutlet test plate 9020008 Adapter {(F-3)
(F-1) MS26513-119 Packing (F-3)
5020800 Plate (F-3) 90208987 Gaaket (F-3)
MS28778-0 Packing (17=3) AN4-5 Bolt (F-3)
p020897-7 Gasgket (F-3) LD153-0010-0010 Washer (F-3)
AN4-TA Bolt (F-3) 9016825 Streamer (F-3)
L.D153-0011-0014 Washer (F-3) RrD191-2002-1108 Wire rope (F-3)
NASGTOA4W Nut (F-3) 28-1-C Sleevo {F-13)
8016825 Streamer (F-3) 12 {Deleted)
RD191-2002-1108 Wire rope (F-3) thru
28-1-C Sleeve (F-3) 16

Figure 1-7. Test Plate, Plug, and Tool Sst (Sheet 3 of 7)
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Section I R-3836-5
Volume 1
_ T -
Index Part Index Part
No, No. Description No. No. Description
17 9020166 Turbine exhaust 19 MS171654%) Pin (F-3)
duct test plate (cont) RD170-6001-0105  Plate (F-3) I
(F.1) RD170-6002-0002  Plate (F-3)
9020853 Plate (F-3) RD284-5007-1100  Relief valve (F-3)
9020897-5 Gasket (F-3) MS28778-6 Packing (F'-3)
NAS1004-31A Bolt (F-3) 405-00290 Nipple haif (F-3)
LD153-0010-0010 Washer (F-3) MS28778-6 Packing (F-3)
RD153-5001-0004 Washer (F-3) 9020897- 11 Gasket (F-3)
NAS679C4W Nut (F-3) 9014108(” Gasket (F-3)
9016825 Streamer (F-3) ANG-12 Bolt (F-3)
RD191-2002-1108 Wire rape (F-3) LD153-0011-0016 Washer {(F-3)
28-1-C Sleeve (F-3) 20 9020161-31 Inboard fuel inlet
18 9020163-061 Oxidizer pump G ltest plate (F-1)
inlet test plate 9020161-51
(a) (F-1) 9020891(_1) Plate (X-3)
9020163-81 0014100™ Plate (X-3)
9020892 _, Plate (X-3) 9020891-3 Plate (X-3)
8014116 Plate (X-3) 9014061(0) Plate (X-3)
9020862,5"* Plate (X-3) MS171654() Pin (F-3)
9014111(“( Plate (X-3) 9014106-5’(“) Bolt (F-3)
Ms171658'%) Pin (F-3) 9014064 (@ $pring (F-4)
$014106-3/® Bolt (F-~3) Ms171435() (a) Pin (F-3)
0014112a) Spring (F-3) LD153-0013-0003'' washer (F-3)
MS171437%  Bin (F-3) ANB14-6C Plug (F-3)
1.0153-0013-0005"  Washer (F-3) MS28778-6 Packing (F-3)
ANB14-6C Plug (F-3) 405-00259 Nipple half (F-3)
MS28778-6 Packing (F-3) MS828778-6 Packing (F-3)
RD2684-5007-1100 Reltef valve (F-3) 0020897-11 Gasket (F-3)
M§28718-86 Packing (F-3) ANG-12 Bolt (F-3)
405-60256 Nipple half (F-3) LD153-0011-0016 Washer (F-3)
MS28778-6 Packing (F-3) RD170-G001-0105 Plate (F-3) I
405-00286 Nipple half (F-3) RD170-6002-0002 Plate (F-3)
MS28778-8 Packing (F-3) 21 9020156-41 Oxldizer valve
00208907-15 Gasket (F-3) 1nlet\test plate
0014115 Gaskot (F-3) (F-1;
ANT-12A Bolt (F-3) 8020880 Plate (X-3)
1.D153-0011-0020  Washer (F-3) AN814-6C Plug (F-3)
RD170-6001-0105 Plate (F-3) MS28778-8 Packing (F-3)
19 9020162-31 Outboard fuel RD284-5007-1100 Rellef valve (F-3)
inlet test platc MS28778-8 Packing (F-3)
(F-1) 405-00286 Nipple half (F-3)
9020162-51 MS526778-6 Packing {F-3)
0020891 Plate (X-3) 9020867-9 Gasket (F=3)
0014100 Plate {X-3) AN12-10A Bolt (F-3)
9020391_3(3) Plate (X-3 LD153-00]1—0025 Washer {F-3)
9014081(211 Plate }x-3; RD170-6001-0105 Plate (F-3) I
MS171435%) Pin (F-3) RD170-6002-0002  Plate (F-3)
90141067 () Rolt (F-3) 22 9020155-41 Fuel valve inlet
00140843 Spring (F-3) test plate (F-1)

1.D153-0013-0003)

Washor (F-3)

(a) Units tncorporating MDT7 change

8020885

Plate (X-3)

1-20

Flgure 1-7, Test Plate, Plug, and Tool Set (Sheet 4 of T)
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Index Part Index Part

No. No, Description No, No, Description

22 AN814-6C IYlug (F-3) 25 ANBA3? 4C Union (F-3)

{cont) MS528778-¢ Packing (F-3) {ront) ANB2byC4 Nut (F-3)
RD284-5007-1100 Relief valve (F-3) MS28778-4 Packing (£-3)
M528778-6 Packing (F-3) AN925A4C Cap (F-3)
405-00280 Nipple hal{ ("~ 3) 9016825 Streamer (F-3)
MS28718-6 Packing (F-3) RD171-4004-0002 Tag (F-3)
9020897-3 Gasket (F-3) RD191-4001-0010 Lug (F-3)
AN10-12A Bolt (F-3) RD191-2002~1110  Wire rope (F-3)
LI153-0011-00286 Washer (F-3) 28-1-C Sleeve (F-3)
RD170-6001-0105 Plate (F-3) 28 9025266 Test plate (F-1)
RD170-6002-0002 Plate (F-3) 8025265 Plate (F-3)

23 9026'31-11 Stowage cart (X-1) 9616825 Streamer (F-3)
4290 Cabinet (X-1) RD171-4003-0002 Tag (F-3)
9022137 Panel (F-1) RD181-2002-1108  Wire rope (F-3)
8022118 Fanel (X-3) 28-1-C Sleeve (F-3)
8022119 Panel (F-1) ANB227-32 Packing (F-3)
3022120 Panel (F-1) 21 vD192-0002-~1286 Container (F-3)
9022121 Panel {X-1) 28 4025272 Gus generator
ANS507-10%2R10 Screw (F-3) fuel fead duct
1.D155-0013i-0012 Vasher (F-3) adapter kit (X-1)
NASBTIAIW Wut {(F-3) 29 9025271 Adapter (F-1)
9022124 Retainer (F-3) RD284-5016-2225  Reliefvalve (F-3)
ANG-33 Bolt (F-3) MS528778-6 Packing (F-3)
1.D153-0011-0018 Washer (F-3) 9015302 Diffuser (F-3)
NASGTIAL Nut {F-3) 405-00268 Nipple half (F-3)
AN520-41B6R10 Screw (F-3) 405-00265 Nipple half {F-3)
NAS6TIA4W Nut (F-3) MS828778-6 Packing (F-3)
LD153-0011-0014 Viashor (F-3) ANO3TCE Cross (F-3)
NAS3104C16-12 Bult {(F-8) ANB803-2C Bushing (F-3)
NASGTICAW Nut (F-3) MS28778-6 Packing (F-3)
.D153-0010-0011% Washer {r'~3) ANB32-4C Unien (F-3)
ANBGT-1032R12 Screw (F'-3) ANG2690C4 Nut (F-3)
MASSTIAIW Nut (F-3) M328718-4 Packing (F-3)
LD153-00i1-0012 Washer (F-3) AN929A47 Cap (F-3)
85-FA Plunger (F-3) 9016825 Streamner (F-3)
P0O26732-19 Plate (F-3) R171-4003-0002 Tag (F-3)
9026732-23 Piate (F-3) RD151-4001-0010 Lug (F-3)
1D171-A012-0001 Plate (F-3) RD18:-2002-1110 Wire rope (F«3)
RD171-1022-0001 Plate (F-3) 28-1-C Sleeve (F-3)

24 9025268 (Gas generatur 30 9025270 Tert plrte (F-1)

oxidizer feed 8025260 Plate (F-3)
duct adapter 8015825 Strecmer (F-3)
kit (X-1) RD171-4003-0002 Tag (F-3)

25 9025267 Adapter (F-1) RD191-2002-1108  Wire rope (F-3)
rD284-5016-1950 Relief valve {(F-3) 28-1-C Sleeve (F-3)
MS28778-6 Packing (F-3) M828775- 149 Packing (F-3)
915302 Difluser (F-3} RD111-1010-6626 Bolt (F-3)
405-00262 Nipple half {F-3) RD152-5004-0008 Washer {F-3)
405- 00253 Nipple half (F-3) a1 9025282 Igniter fuel valve
MS28778-6 Packing (F-3) shaft and hypergol
ANBE3-2C Bvshing {F-3) inatalled switch
M828778-0 Packing (F-3) adapter kit (X-~1}

Figure 1-7. Test Plate, Plug, and Tool Set (Sheet 5 of T}
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Index Part Index Part -
No. No. Description No. No. Description
32 0025283 Purge port 31 MS23778-4 Packing (F-3)
adapter (F-1) (cont) MBS26777-4 Ring (F-3)
RD284-5016-0500 Relief valve (F-3) 90252717 Tube (M-3)
MS28778-6 Packing (F-3) ANB32-4C Union (F-3)
9015302 Diffuser (F-3) MS28'178-4 Packing (F-3)
405-00268 Nipple half (F-3) ANSIBCY Tee (F-3)
MS28778-6 Packing (F-3) 19-9025278 Valve (F-3)
NA5-260098T5H Coupling (F-3) MS28778-4 Packing (¥-3)
MS28778-6 Packing (F-3) 19-902%300 Check valve (F-3)
AND38CH Tee (F-3) ANB32-4C Union (F-3)
8016825 Streamer (IF-3) MS287'18-4 Packing (F-3)
RD171-4003-0002 Tag (F-3) AN818-4C Nut 'F-3)
RD191-4001-0010 Lug (F-3) MS208190-4(C Sleeve (F-3)
RD191-2002-1108 Wire rope (F-3) 8025280 Tube (M-3)
28-1-C Sleeve (F-3) 19-9025275 Hose (F-3)
33 0025287 Fuel outlet MS28778-4 Packing (F=3)
plate (F-1) RD284-3003-1002 Check valve (F-3)
9025286 Plate (F-3) MS28778-4 Packing {F-3)
MS28'175-023 Packing (IF-3) 9016825 gtreamer (F'-3)
9016825 Sireamer (F-3) RD171-4003-0002 Tag (F-3)
RD171-4003-0002 Tag (F-3) RD191-2002-1110 Wire rope (F-3)
RD191-2002-1108 Wire rope (F-3) 28-1-¢ Sleeve (F-3)
28-1-C Sleeve (F-3) 38 5025288 Turhopump oxi-
34 8025285 Fuel inlet plate dizer intermediate
(F-1) seal adapter kit
8025284 Plate (F-3) (X-1)
ANB32-4C Union (F-3) 39 9025289 Interface panel
ANG289C4 Nut {F--3) adapter (F-1)
MS28778-4 Packing (F-3) 9025280 Adapter (F-3)
MB9058-04 Ring (F-3) M828778-6 Packing (F-38)
19-9025300 Valve (F-3) RD284-5007-0650 Reliaf valve (F-3)
9020150 Diffuser (F-3) MS28778-6 Facking (F-3)
MB28778-4 Packing (F-3) ANS38CB Tee (F-3)
MS28775-025 Packing (F-3} 405-N02886 Nipple half (I7-3)
9016825 Streamer {F-3) MB24778-6 Packing (F-3)
RD171-4003-0002  Tag (F-3) MS28775-016 Packing (F-3)
RD191-4001-0004 Lug (F-3) 9016825 Streamer (F-3)
RD191-2002-1108  Wire rope (F-3) RD171-4003-0002 Tag (F-3)
28-1-C Sleave (F-3) RD191-4001-0010 Lug (F-3
35 vD192-0007-0014 Container (F-3) RD191-2002-1108 Wire rope (F-3)
} RD171-6016-0001 Plate (F-3) 28-1-C Sleeve (F-3)
k{3 9025273 Ignition monitor 40 9025264 Maln cxidizer
valva return valve rod seal
p.ri adapter adapcer kit (X-1)
kit {X-1) 41 8025263 Rod seal adapter
37 9025274 Return port (F--1)
adapter (F-1) RD284-5016-0550 Relief valve (F-3)
0025276 Adapter (F-3) MS261778-6 Facking (F-3)

i MS28775-019 Packing (F-3) 9015302 Diffuser {F-3)
£801570-19 Swivel (F-3) 405-002862 Nipple half (F-3)
ANB33-4C Flbow (F-3) 405-00253 Nipple halt (F-3)
ANG282CH Nut (F-3) MB28778-6 Packing (F-3) /° )

Figure 1-1. Test Pla‘e, Plug, and Tool Set (Sheet G of 7) i
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Volume IT Paragraphs 1-74 to 1-83
Index Part Index Part
No, No. Description No. No. Description
41 AN93TCE Cross (F-3) 41 MS28718-4 Packing (F-3)
(cont) 9022042 Tube (M-3) {cont) 18825 Streamer (F-3)
AN919-6C Reducer {F-3) RD171-4003-0002 Tag (F-3)
MS23778-6 Packing {F-~3) RD191-4001-0010  Lug (F-3)
AND29A4C Cap (F-3) RD181-2002-1110  Wire rope (F-3)
ANB815-4C Union (F-3) 28-1-C Sleeve (F-3)

Figure 1-7. Test Plate, Plug, and Tool Bet (Sheet 7 of 7)

1-74, MAINTENANCE.

1-75. Maintenance of the hypergol system tool
consists of disassembling, cleaning, and
assembling.

1-76. DISASSEMBLING. See figure 1-8 for
index and part numbers, Digassembie the
hypergol system tool, as required, to accom-
plish necessary repair or replacement.

1-7%. CLEANING, Clean, inspect, han'e,
and package hypergol tool as outlined in
R-3896-5, Volume I.

1-78, ASSEMBLING. See Iigure 1-8 for index
and part numbers, Lubricate packings (8, 15)
and surfaces of fitting (14) that contact internal
surfaces of cap (6) with FS1281 grease (Dow
Corning Corp). Terque fitting (14) to 180-220
inch~pounds,

1-79. SHIPPING AND STORING.

1-80. Prepare hypergol system tcol kit for
shipping or storing in accordance with

Rozketdyne Automated Packaging System (RAPS).

1-81, THRUST CHAMBER THROAT PLUG
G3136,

1-82. DESCRIPTION.

1-83}, The thrust chamber throat plug is a
wheel-like device incorporating an expandable
seal, support, retainer, shaft, and spacer,

The seal incorporates a firm, neoprene rubber
material, cemented to the outside circumfer-
ence of a synthetic rubber tube coated with
nylon fabric, and a valve stem vulcanized to

the side of the tube, The suppori and the
retainer are constructed of aluminum alloy and
incorporate rib and lghtening hole construction
to reduce welght. A neoprene bead ig incorpo-
rated on the outer rims of the suppert and the
retainer. The support contains a burst dia-
phragm and a quick-disconnect. The ghaft,
containing a collar and a pin, i8 a solid stecl
tube threaded on both ends, with wrench flatc on
one end, The spacer {8 an aluminum alloy tube.
See figure 1-9 for leading particulars,
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GI135-X-1A

Index Part Index Part

Nao, No. Description No. No. Description

1 RS - Control ball (M-3)} 10 MS16624-4031 Retaining ring (F-3)

2 MS24685-151 Cotter pin (F-3) 11  LD153-0010-001%  Wagher (F-3)

3 MS20392-3C27 Pin (F -3) 12 9021282 Push rod (F-3)

4 9016833 Lever (F-3) 13 9021281 Shaft (F-3)

5  MS16624-4087 Retaining ring (F-3) 14 9016838 Fitting (F-3)

6 9021280 Cap assembly (X-1) 15 M829513-228 Packing (F-3)

" 6021283 Retainer (F-3) 16 9016825 Streamer (X-1)

8 ME2BTT5-014 Packing (F-3) 17 VDI192-0002-.2444 Cage (X-3)

9 9015836 Piston (F-3)

Figure 1-8. Hypergol System Tool Kit
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Length 54,75 inches

Diameter 35.6 inches

Welght of individual

parts:
Support 40 pounds
Retainer 37 pounds
Shaft 18. 5 pounds
Spacer 1.6 pounds
Nut assembly 4. ¢ pounds
Seal 33 pounds

Figure 1-9. Leading Particulars for Thrust

Chamber Throat Plug
1-84. OPERATION.

1-85. The thrust chamber throat plug is used
to seal the thrust chamber throat during leak
tests of the downstream side of the fuel and
oxidizer valves and the injector and dome mating
surfaces. The throat plug is assembled in the
thrust chamber, and the tube is pressurized to
50 (+5, -0) psig with gaseous nitrogen. The
spacer indicales correct thread engagement of
the shaft in the thrust chamber injector. A
quick-disconnect, tnstalled on the retainer side
of the support, provides 2 means for monitoring
pressure in the thrust chan.ber; a burst dia-
phragm, installed on the retainer side of the
support, prevents accidental overpressurization
of the thrust chamber. The support has a key-
hole slot in the hub which corresponds to the pin
on the shaft to lock the two topether. The
supgort also has studs which correspond to the
keyhole slots in the retainer to lock them
together. The nut and washer assembly secures
the suppc rt and retainer on the sghaft.

1-86. MAINTENANCE.

1-87. Maintenance of the thrust chamber throat
plug consists of proof testing, leak testing,
disassembling, eleaning, and assembling.

1-88. PROOF TESTING. Proof-test the thrust
chamber throat plug at 12-maonth intervals or
any time it is modified or repaired to the extent
of new or changed parts. See figure 1-10 for
tndex numbers,

WARNING

Thrust Chamnber Throat Plug G3136
must be operated by authorized per-
sonnel trained in the use of the
equiptnent.

o Proof teats are extremely hazardous;
therefore, special precautions must
be taken. In addition to local and
standard safety requirements, the
test area must be cleared and ade-
guate protection provided for test
personnel.

Sectlon |
Paragraphs 1-84 to 1-68

NOTE

Dye-penetrant inspection need only be
performed once after delivery. If dye-
penetrant inspection has been per-
tormed and welds are verified as
acceptable, proceed to step aA.

a. Perform dye-penetrant inspection on all
welds of retainer (8) and support (9} prior to
proof test. No weld cracks are allowable.
{Refer to R-3896-5, Volume L)

aA. Provide pressure test fixture T-5038604.
{See figure 1-11.)

b. Remove thread protector (13A) from shaft
(12).

t. Apply lubricant grease RB0140-012
{(Rocketdyne) to threads of throat plug shait (12).

d. Install spacer (13) on shaft (12); screw
ghaft with spacer intu test fixture. Torque
ghaft to 500 150 inch-pounds.

e. Measure space between collar on shaft
(12} and spacer (13). Maximum allowable space
must be 0. 195 inch.

f. Apply petrolatum (Federal Specification
VV-P-238) to periphery of rubber seal ,.0) and
to throat area of test fixture.

g, Insztall support (9) on shaft (12) by alining
sgupport keyhole slot with shait pin. Rotate
support clockwise to lock.

CAUTION

Care must be taken when installing
the gseal, Lo prevent damaging the seal
stem.

h. Install geal (10) on support (9) with valve
stem facing out and ridges of seal alined with
tube contours.

1. Install retainer (8) on shaft (12} by alining
retainer keyhole slots with studs on support.
Rotate retainer clockwise to lock.

j+ Install washer (8) and nut (5) on shaft (121,
and tipghten nut. Make sure washer is in contact
with retainer.

k. Install quick-disconnect (3) in support (9
and torque to 125-145 inch-pounds.
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Figure 1-10. Thrust Chamber Throat Piug (Sheet 1 of 2)
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Index Part Index Part
No. No. Description No. No. Description
1 19-9019853-4 Burst diaphragm g9 9020512 Support (F-1)
(F-3) 9020512-25 Seal (F-3)
2 MBS28978-20 Packing (F-3) 10 9G20513-11 Seal (F. 3)
3 405-00256 Quick-disconnect 11 MS820513-325 Packing (F-3)
(F-3) 12 9020515 Shaft (F-2)
4 MS28778-6 Packing (F-3) 13 9020518 Spacer (F-3)
5 9020517 Nut (F-3) 13A 9020519 Thread protector
6 0020518 Washer (F-3) (F-3)
7 RRT-300 Ring (F-3) 14 9024001 Streamer (F-3)
8 9020511 Retainer (F-1) RD191-2002-1108 Cable (M-3)
9020511-11) Retainer (F-1) 28-1-G Sleeve (F-3)
902051115 Seal (F-3)

(a) Units incorporating MD2 change
Figure 1-10. Thrust Chamber Throat Plug (Sheet 2 of 2)

WARNING

The text fixture exit area must not
be obsetrved or visually inspected
at any time while it is pressurized.
The throat plug can be foreed from
the text fixture when it 18 pressur-
tzed, causing serious injury or
death.

1. Install plug in support (9) burst diaphragm
port and torque to 40-60 inch-pounds.

CAUTION

The gaseous nitrogen supply hose
must be supported to prevent the
welght on the seal valve stem from
damaging the seal.

1A. Cor ¢t a source of gageous nitrogen
(MIL-P-574031) and a calibrated 0-100 psi test 5. Increase pressure to test fixture in 10-piig
gage to tncoat plug seal valve stem. Using a increments to 80 (+2, -0) psig.
suitable material, support gaseous nitrogen
supply hose to relieve all weight of hose from t. Maintain pressure in the test fixture af
seal valve stem. 80 psig for § minutes.

m. Pressurize throat plug seal to 75 (+5, -0)
paig.

n. Close seal shutoff valve to lock up pres-
sure {n seal. record test gage reading.

u. Reduce test fixture pressuve to zero
Drain water.

v. Reduce seal pressure to zero.

0. Wait 30 minutes and record test gage
reading again. Maximum allowable presaure
decay in seal is 2 psig.

p. Open seal shutoff valve and reduce pres-
sure to zerao.

q. Increasegaseous nitrogen pressure in
seal to 65 (+10, -0) psig.

NOTE

The presaure source for proof-testing
the throat plug in steps r and s may
be either water or water and gaseous
nitrogen (test fixture filled with water
and pregsurized with gaseous
nitroger%.

w. Remove throat plug from test fixture in
the following sequence:

(1) Quick-disconnect (3) and plug
(2) Nut (5), washer (6), and retainer (8)

CAUTION

Care must be taken when removing
the seal, to prevent damaging the seal

gtam.

{3) Seal (10), support (9), shaft (12), and

r. Connect source of pressure to test spacer (13)

fixture.
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Sectlon I
Paragraphs 1-89 to 1-94

x. Inspeci throat plug for distortion, yielding,
or permanent deformation. Install thread pro-
tector (13A) orico threads of shaft (12).

WARNING

In ihe following procedure trichloro-
«chylene, which is a toXic solvent,

iz used. inhalation of its vapors or
prolonged contact with the liquid can
caus. serfous injury or death.

y. Clean petrolatum from throat plu and
threat area of test fixture by wiping with tri-
chloroethylene (MIL-T-27602),

1-59, LEAK TESTING. See figure 1-10 for
index numoers.

WARNING

Thrust Chamber Throat Plug G3136
snust ba operated by authoriZed per-
sonnel trained {n the us:: of the
equipment.

Install throat plug into test fixture (figure
1- 11) as outlined in paragraph 1-88, stepa a
through 1. Tnstall burat diaphragm (1 into sup-
poz*t 9) and torque to 40-60 inch-pounds

Connect a source of gaseous nitrogen
(MIL P-27401) to seal valve stem; increase
pressure to 50 (+5, -0) psig.

WARNING

The tesat {ixture exit area must not
be observed or visually inspected

at any time while it is pressurized.
The throat plug can be forced from
the test fixture when it is pressur-
ized, causing serious injury or death

¢. Connect a source of gaseous nitrogen
(MIL-P-27401) to test fixture; increase pres-
sure to 30 1 psig.

d. Close test fixture shutoff valve to i k up
pressgure in fixture, and record pressure zage
reading,

e. Walt one minute, and record pressnre
gage reading again. Maximum allowable pres-
sure decay through throat plug is 3 psig.

f. Reduce test fixture pressure to zero,
g. Reduce seal pressure to zero,

h. Remove throat plug from test fixtur. as
follows:

(1) Nut (5), washer (6}, and retainer (8)
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(2) Seal (10), support (9), shaft (12), and

spacer (13)

i. Install thread protector (13A) ontothreads
of shaft (12).
WARNING

In the following procedure trichloro-
ethylene, which is a toxic solvent, Is
used. Inhalation of its vapors or pro-
longed contact with the Hguid can
cause serious injury or death.

j. Clean petrolatum from throat plug and
throat area of test fixture by wiping with trichlo~
roethylene (MIL-T-27602).

1-90. DISASSEMBLING. Disassemble the
thrust chamber throat plug, asg required, to
accomunlish necessary repair or replacement.
See figure 1-10 for index and part numbers. The
following steps include replacement instructions
for seals of retainer (8) and support (9).

a. Remove all of deteriorated or damaged geal,
WARNING

In the following procedure naphtha
solvent is used. This solvent is
flammable and must not be used
near heat, sparks, or openflame.
Inhalation of its vapors or pro-
longed contact with the liquid can
cause serious injury.

b. Thoroughly clean entire bonding area by
wiping with a clean, lint-free cloth moistened
with naphtha solvent (MIL-N-15178). Before
solvent completely evaporates, wipe dry with
clean, lint-free cloth.

c. Using pressure-sensitive tape (Federal
Specification PPP-T-60},mask off the surface
adjacent to the bonding area.

d. Thoroughly mix and apply w.e thin, even
coat of general purpose adhesive (MIL-A-5092,
Type II) to each surface to be bonded,

e. Allow adhesive to become tacky {(5-15min-
utes). Todetermine proper stage of tackiness,
touch a knuckle or apiece of clean cellophane to
adhesive and if adhesive adherestoknuckle or
cellophane, but does not pull away with knuckle
or cellophane, adhesive is ready for bonding.

f. Roll or firmly pressboth surfaces together
to remove anyairbubbles. Allow to dry for 48
hours.
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Figure 1-11. Recommended Proof-Test and Leak-Test Setup for Thrust Chamber Throat Plug

WARNING 1-92, ASSEMBLING. See figure 1-10 for index
and part numbers. The lubricant used on
In the following procedure methyl- threads of shaft during installation is leoricant
ethyl-ketone 15 used, It is flam- grease RB0140-012 (Rocketdyne).
mable and must not be uged near
heat, sparks, or open flame, In- 1-93, SHIPPING AND STORING.
halation of its vapors or prolonged
contact with the liquid can cause 1-94, Prepare thrust chamber throat plug for
serlous injury. shipping or storing in accordance with

Rocketdyne Automated Packagiig System

g. Remove excess adhesive by carefully (RAPS).
wiping with a clean, lint-iree cloth moistened
with methyl-ethyl-ketone (Federal Specification
TT-M-261). Remove masking tape.

1-91. CLEANING. Clean metal and nonmetal

parts of throat plug after each usage as outlined
in R-3896-5, Volumel.

Change No. 6 - 27 March 1972
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Paragraphs 1-85 to 1-102

1-95, TURBINE EXHAUST EXIT PRESSURE
CHECK FIXTURE G3144.

1-96, DESCRIPTION,

1-97, The turbine exhaust exit pressure check
fixture is made up of eight individual segments
and forty clamps, The segment is a curved
steel plate with a bonded tube and seal cemented
to the plate. The tube has an air-charging
valve. The clamp consists of a steel bar, a
screw, a clevis bolt, two knurled thumb nuts,
and a lockpin. See figure 1-12 for leading par-
ticulars.

Segment
Height 1 inch
Width 3.75 inches
Length 50 inches
Weight 8.5 pounds
Clamp
Height 3 inches (overall)
Width 1 inch
Length 5 incnes
Weight 1.88 pounds

Figure 1-12. Leading Particulars for Turbine
Exhausgt Exit Pressure Check Fixture

1-98. OPERATION.
WARNING

Turbine Exhaust Exit Pressure Check
Fixture G3144 must be operated by
authorized personnel trained in the
use of the eguipment,

1-99. The turbine sxhaust exit pressure chieck
fixture is used to geal the thrust chamber ex-
haust exit dvring leak tests of the gas generator
hot gas exhaust system. The clamps attach the
segments to the thrust chamber exit, and each
additional segment overlaps the previous seg-
ment approximately Your inches, to provide 2
satisfactory seal. When all of the segments
are ingtalled, the tube of each segment is in-
flated to 35 +2 psig in a clockwine direction.

1-100. MAINTENANCE.
1-101.

testing, disagsembling, cleaning, assembling,
and repairing.

1-30 Change No. 6 - 27 March 1972

Maintenance consists of inspecting, leal

R-3896-5
Volumne 11

101A. INSPECTING. An inspection of the
turbine exhaust exit pressure check fixture mnust
be made, within a 12-month period, before
equipment use, See figure 1-13 for index and
part numbers and inzpeci as follows:

2. Vigually inspect metal parts of fixture (9)
for evidence of excessive wear, cracks, distor-
tion, rust/corrosion, or other material defects.
A dye-penetrant inspection of metal parts is
requirced when a questionable condition results
from visual inspection. Refer to R-3896-5,
Volume [, for dye-~-penetrant application
procedure.

b. Visually inspect inflatable seal (8) Ior
deterioration and/or damage. Refer to para-
graph 1-1054 if seal repair or replacement is
required.

1-102. LEAK TESTING. A leak test of the
turbine exhaust exit pressure check fixture must
be made, within a 12-month neriod, before
equipment use. 3See figure 1-13 for index and
part numbers and perform the leak test as
follows:

WARNING

Turbine Exhaust Exit Pregsure Check
Fixture G3144 must be operated by
authorized personnel trained in the
use of the equipment.

NOTE

The notation printed on the seals, "DO
NOT INFLATE WHEN UNCONTAINED",
does not zpply for this procedure.

a. With segment Ih an unrestrained condition,
pressurize inflatable seal {8) to 5 +0.5 psig for
a minimum of 5 minutes.

b. With inflatable seal (8) preassurized,
visually inspect seal for localized bulging or
bubbling, Distortion, resulting from material
deturioration or damage, must he corrected.

NOTE

Bulging may appear as a result of
aeparation of the senl from the plate.
Corrective action i8 not required
uniess separation results in incorrect
positioning of the seal on the plate as
shown in flgure 1-13.

{
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¢. With inflatable seal (8) pressurized, apply
leak-test compound (MIL-L-255687) to seal or
submerge seal in clean water., Leakage i3 not
allowable. Refer to paragraph 1-1050A {f seal
repalr or replacement is required.

d. Upon completion of testing, dry inflatable
seal (8) with a clean, dry cloth.

1-103. DISASSEMBLING. Disassemble the
turbine exhaust exit pressure check fixture, as
required, to accomplish necessary repair or
replacement. See figure 1-13 for index and
part numbers.

1-104. CLEANING. Steam clean turbine
I exhaust exit pressure check fixture or clean as
cutlined in R-3896-5, Volume I.

1-105. ASSEMDLING. See figure 1-13 for in-~
dex and part numbers. Apply dry-film lubricant
RB0140-007 (Rocketdyne) to screw (4).

1-105A. REPAIRING. The seal canbe repaired
when it is installed on the plate if the leak is at
the tapered end. If the leak is around the valve
stem, the seal must be removed from the plate.
The seal on each segment may be repaired or
replaced as follows:

NOTE

Stepa a through h apply to repairing
leak at valve stem or installing new
seal; steps | through n apply to re-
pairing tapered end leaks.

a. Remove geal (or all of deteriorated or
damaged seal) from plate.

WARNING

in the following procedure toluene is
used., .' tg flammable and must not
be used near heat or open flame. It
ig a toxie solvent. Inhalation of its
vapors or prolonged contact with the
liquid can cause serious injury or
death.

b. Remove all old adhesive from plate and
reusable seal uging toluene (Federal Specifica-
tion TT-T-548) and a wooden paddle.

WARNING

In the following procedure irichloro-
ethylene, which is a toxic solvent, is
used. Inhalation of its vapors or pro-
longed contact with the liquid can
cause gerious injury or death.

c. Thoroughly clean entire bonding area of
plate and seal by wiping with a clean, lint-free
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cloth moistened with trichloroethylene
(MIL-T-27602).

d. Apply one thin, even coat of Scotch-Grip
contact cement 1357 (Minnesota Mining and Mig)
to both plate and seal. (A greater amount of
cement mav be necegsary arcound the area of the
valve stem of the seal to obtain an air-tight seal.)

e, Aline seal with plate hefore making con-
tact and carefully mate seal to plate,

f. Insert segment into a polyethylene bag,
Attach a vacuum pump to hag and seal all open-
ings, Evacuate bag with 2 minimum vacuum of
18 inches of mercury and maintain for a mini-
mum of 2 hours.

g. Remove segment fron bag and allow
cement to cure for 2 minimum of 12 hours.

WARNING

In the following procedure toluene
is uged, It i flammable and must
not be used near heat or open flame.
It is a toxie solvent. Inhalation of
itg vapors or prolonged contact with
the liquid can cause serious injury
or death,

h. Remove excess cement by carefully
wiping with a ¢lean, lint-free cloth moistened
with toluene (Federal Specification TT-T-548).

i. To repair a leak at tapered end of seal,
separate upper and lower layers of seal at
leak. (It may be necessary to enlarge hole for
cleaning and applying cement.)

i. Thoroughly clean entire bonding avea of
seal by wiping with a clean, lint-free cloth
moistened with toluene (Federal Specification
TT-T-348).

k. Apply Scotch-Grlp contact cement 1357
{Minnesota Mining and Mfg) to inside of seal
layers.

1, Place repalr seal end into smodth jaws
of a vise and tighten vise to compress seal
end for a minimu: of 4 hours,

m. Remove seal from vise, and allow
cement to cure for a minbpum of 12 hours,

n, Repeat step h.
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Index Part Index Part
No. No. Description No. No. Description
1 601957 Knurled thumbnut RD191-2002-1208 Cable (F-3)
(F-3 28-1G Sleeve (F-3)
2 LD153-0010-0010 Washer (F-3) n 9024166 Clevis bolt (F-3)
K| 0024122 Clamp (F-3) 8 9024116 Segment (F-1)
4 ND112-0001-0627 Screw (F-3) 9024117 Plate (X-3)
5 2w28-17-18-94 Washer (F-3) 5024127 Seal (F-1)
6  BLC-4-R-10-N  Pin(F-3) 9 9024115 Fixture (F-1)
Figure 1-13, Turbine Exhaust Exit Pregsure Check Fixture
1-106. SHIPPING AND STORING. 1-108. NOZZLE EXTENSION ALINEMENT
. TOOL G40179,
1-107, Prepare turbine exhaust exit pressure 1-109. DESCRIFTION.

check fixture for shipping or storing in accord-
ance with Rocketdyne Automated Packaging
System (RAPS).

1-110. The nozzle extension alilnement {ool con-
sists of an upper and lower Jaw, a roller arm, a
yoke, a sleeve, a handle, and girth and support
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straps. The roller arm, handle, and adjust-
ment mechanlsms are steel, the remaining me-
tallic parts are aluminum alloy, and the straps
are cotton webblng. The upper and lower jaws
contain the attaching pins, including an overload
shear feature in the lower pins. The roller arm
contains the roller bearings and lateral adjust-
ment screws; the yoke houses. the vertical
adjustment mechanism; and the sleeve and han-
dle, the horizontal adjustment mechanism. See
figure 1-14 for leading particulars.

Length 29 inches, approxi-
mately
Weight 23 pounds

Tool Operating Range

Vertical adjustment 1 inch maximum
stroke

Lateral adjustment
stroke

Horizontal adjust-

ment stroke

0.060 inch maximum

3.50 inches maximum

Tool Load Capacity

150 inch-pound maxi-
mum torque
T00-1, 000 pounds

Adjustment screws

Lower jaw shear-
pinsg (each)

Handle-support
strap

100 pounds, approxi-
mately

Figure 1-14. Leading Particulars for Nozzle
Extension Alinement Tool

1-111. OPERATION.

WARNING

Nozzle Extension Alinement Tool
G4079 must be operated by author-
‘zed personnel tralned in the use
of the equipment,

1-112, The nozzle extension alinement tool
alinas the holes of the nozzle extension flange
and the thrust chamber flange during installation
of the nozzle extension. The alinement is
accompligshed by moving the lower jaw of the
tool in vertical, lateral, and horlzontal direc-
tions. The upper jaw ping are ingerted into
holes of the thrust chamber flange, and the
lower jaw pins are inserted into holea of the
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nozzle extension flange. To insert the pins, it
may be necessary to adjust the vertical, lateral,
and horizontal pogitions. The girth strap is in-
serted through the loop-end of the support strap
and installed around the thrust chamber just
ahove the manifold tension tie rods. The support
strap or hand-pressure malntains the tool in a
horizontal position during use. The yoke, which
houses the vertical adjustment mechanism, is
pinned to the upper jaw and attached to the roller
end of the roller arm. The other end of the
roller arm ls pinned to the upper jaw, and the
roller bearings ride on a track of the lower jaw.
The vertical adjustment nut applies pressure to
the roller arm, which forces the lower jaw to
move In a vertical direction. The lateral adjust-
ment srrew, located on each side of the roller
arm, is adjusted to move the lower jaw in a
lateral direction. The sleeve, installed over the
handle, is pinned to the end of the lower jaw
through a slot in the handle. The handle, which
houses the horizontal adjustment mechanism, s
pinned to the end of the upper jaw. The horizon-
tal adjustment nut applies pressure to the pin
that attaches the sleeve to the lower jaw, forcing
the sleeve to slide over the handle and moving
the lower jaw in a horizontal direction.

1-113. MAINTENANCE.

1-114. Maintenance of the nozzle extension
alinement tool consists of disaszembling,
cleaning, servicing, and assembling.
1-115. (Deleted)

1-116. DISASSEMBLING. Disassemble the
nozzle extension alinement tool, as required,

te accomplish necessary repair or replacement.
See flgure 1-15 for index and part numbers.

1-117. CLEANING. Clean nozzle extension
alinemeut tool as outlined in R-3896-5,
Volume I.

1-118. ASSEMBLING. See figure 1-5 for index
and parl numbers. The following ateps include
special instructions required during assembly:

a. Lubricate thread of screws (5, 10) with
gear grease (MIL-G-23P27).
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b. Lubricate sliding surfaces of nuts (4, 9), 1-119. SERVICING. Lubricate threads of screw
handle (7), felt strip and packing of plate (3), (10) and threads of screws on arm (12) every six
:Emd felt strip of yoke (11} with gear grease months with gear grease (MIL-G-23827),
MIL-G-23821).

) 1-120. SHIPPING AND STORING.

c. Adjust nut of attaching pin on upper jaw 1-121. Prepare nozzle extension alinement tool
(13) to egtablish a 0-003- to 0. 005'“1011 gap be- for Bhippingpor Storing in accordance with
tween nut and upper jaw. Rocketdyne Automated Packaging System (RAPS).

CHM-X-1

Figure 1-15. Noz2zle Extension .linement Tool (Sheet 1 of 2)
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'Inclex Piirt Index Part
Nu. No. Lesucription No. No. Dejcription
1 9026780 Stud (F-3) 1t 9026790 Yoke (X-3)
MS 171655 Pin (F-3) 9026797 Pin (F-3)
Ms5171559 Pin (F-3)
2 9026805 Clip (F-3)
NAS1213N10J175  Strap (F-3) %%239320"’6*00 g"-‘l‘rf“'t’F‘g‘)”
MASIZ13N10J330 Strap (F-3) earing (F.
3 9026787 Plate (F-3) 12 9026781 Arm (X-1)
MS 16625-4 161 Ring (F-3) 9N26794 Pin (7-3)
MS28775-221 Packing (F-3) MS 16624 -4087 Ring (F-3)
MS2893zC-03-00  Felt strip (F-3) 9026798 Serew {(F-3)
4 9026801 Nut (A-1) 9025008- 1 Pin (F-3)
ve (F-3) M3171527 Pin (F-3)
MS 171522 Pin (F-3) " naress
9026796 Pin {F-3)
5 9026782 Screw (F-3) MS16624-4062 Ring (F-3)
¢ 9026783 Pin (F-3) 13 9026789 Jaw (X-3)
MS1 424-4037 Ring (F-3) 9026793 Pln (F-3)
ASDY- 635 Bearing (F-3) RD153-0113-0054  Washer (F-3)
89026786 Retainer (F-3) NAS879C5 Nut (F-3)
MS16625-4112 Ring (F-3) AL
9026785 Spacer (F-3) 4 9026784 Arm (F-3)
7 9026776 Handle (X-3) 9026788 Key (F-3)
9026800 Pin (F-3) 9026804 Track (F-3)
9026799 Crank (X-2)
8 9026777 Sleeve (F-3) AN509C416-15 Serew (F-3)
9 9026810 Nut (F-1) 1452-048 Nut (F-3)
MS16624-4100 Ring (F-3)
9026702 Nut (F-3) 15 9026800 Jaw (X-2)
MS171653 Pla (F-3) 0026504 Pin (F-3)
9026803 Plug (F-3) MS16624-4037 Ring (F-3)
10 9026795 Screw (F-1)
NAS1207-5-12 Bolt (F-3)
NAS679CS Nut (F-3)

Flgure 1-15. Nozzle Extenslon Alinement Tool (Sheet 2 of 2)

1-122. TURBOPUMP SUPPORT G4083.

1-123.

DESCRIPTION.

1-124. The turbopump support consists of a

connector, turnbuckle, bracket, and container.

The connector {8 constructed from steel and
consists of a body, handle, lockpin, pin and

holt, thumbwhneel, and keeper.

The turnbuckle

consists of a steel clevis {(with one rod end) on
each end and a bronze adjustment nut in the
The bracket is constructed from stesl
plate and consists of a plate, quick-release

centar,

pin, and attaching bolts.

The container 1a con-

structed from plastic and filled with flexibla
polyurethane foam pads

1-125. OPERATION.

1-126. The turbopump suppori is used to suy.-
port the oxidizer end of the turbopump when the
oxldizer dome or propellant feed ducts are re-
moved. The support is attached to the turho-
pumnp No. 2 oxidizer volute flange and the thrust

chamber fuel manifold.

The bracket is attached

to the fuel manlfold andthe connector to the Nu. 2
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oxidizer volute flange. The length of (vrnbuckle

is wiljusted to insert the quick-retcase pin through

the hracket and the lower c¢levis, and the lock-
nut is tightened to secure the adjustment nut.

1-127. MAINTENANCE.,

1-128, Maintenance of the turbopuwp support
consists of proof testing, disassembling, clean-
ing, and assembling.

1-128, PROQF TESTING, Proo.-test the turbo-
gumg: support at 12-month intervals, nzing a

y 150-pound test ioad. Eee figure 1-18 for in-
dex numbers, The proof load required for proof
testing must be a minimuin of 130 percent of the
working load of the support. The procfi-test
interval ray be extendéd provided the: support
is clean, packaged, and stored and provided Lhe
support is not used after acceplance of equip-
ment and/or is unused between proof-test
intervals. The specified interval beging after
first use, Verification of "'no use” is substan-
tianted by application of Alucast No, 67 scals
after final inspection, prior to acceptance, and
following each proof test aad insvection.

WARNING

Prool tests are huzardous; therefore,
special precautions must be token,

In addition to Jocal and standard safety
requirements, the test area must he
cleared and adequate protection pro-
vided for test personnel.

1. Provide a test setup, simulating oxidizer
volute flange and fuel manifold brackets and
establishing center of gravity (cg), as indicated
in flgure 1-17,

b, Tlace test load in position, using a 5, 000-
noun¢! capacity erane, to establish dimensgions
indicated in figure 1-17,

¢. Install bracket (8) on simulated fuel mani-
fold bracket.

d. Unlock handle and remove pin and handle
from coanector (1); turn thumbwheel fully elock-
wise to retract dog,

e. Place connector into simulated oxidizer
volule flange spotface and insert pin and handle
through hole in connector and flange. Place
handle In locked position.

f. Pregs connector (1) agalnst spotface seat
and turn thumbwheel counterclockwise untll dog
contacts spotface. Tighten fingertight.

g, Adjust length of turnbuckle, as necessary,
to inserl quick-release pin through lower clevis
{4) and bracket (5). Secure adjustment nut (3)
with locknut,

h. Slowly relieve tenslon on crane, observirg
any movement of connector (1} from its spotface
position, and ailow weight to remain on support
for 3 minutes.

1-34 Change No. 4 - 2b February 1970

R-3896-5
Volume 11

NOTE

The connector may move slightly to
seat dog on spotface; however, if
excessive movement is evident,
steps b through h must be repeated,

i. Assume test load weight with crane and
inspect suppori for any distortion or yielding.

j. Turn {humbwheel fully clockwise and install
bolt through flange into end of pin. Torque bolt
to 20 ¢1 inch-pounds.

k. Repeat steps h and I, On units incorpo-
rating MD1 change, repeat steps j and k using
long balt,

1. Remove support from test setup and se-
cure equipment,

1-130, DISASSEMBLING. Disassemble the
turbopump support, as required, to accomplish
necessary repair or replacement, See figure
1-16 for index and part numbers.

1-131. CLEANING. Clean all parts of turbo-
pump support as outlined in R-3896-53, Volumel,

1-132. ASSEMBLING. Sce figure 1-16 for in-
dex and part numbers, The {ollowing steps in-
clude speclal instructions required during
assembly:

a., Lubricate threads of clevis rod end with
Molykole G paste (Dow Corning Corp).

b, Lubricate sliding surfaces of thumbwheel
and keeper with gear grease (MIL-G-23827),
Do not lubricate handle latch pin,

1-133, SHIPPING AND STORING.

1-134. Prepare turbopump support for shipping
or storing in accordance with Rocketdyne Auta-
mated Packaging System (RAPS).
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ROTATED 80’

— ROTATED 00°

4083-X-1D
Index Part Index Part
No. No. Description No. No. Description
1 9025475 Cunnector (F-3) 2 9025474 Clevis (F-3)
2025449 Thumbwheel (F-3) NAS1279-7-16 Bolt (F-3)
LD153-0010-0011 Washer (F-3) LD153-0010-0016  Wagher (F-3)
9025448 Keeper (F-3) MS20500-720 Nut (F-3)
9025451 Handle (F-3) 002 .
9026829, Bolt (F-3) 3o AT Ne (53]
9026811 Bolt (F-3)
9026830 Bushing (F-3) 4 8025472 Clevis {F-3)
RD191-2002-1311 Catle (F-3) 9025450 Instruction plate
9025447 Pin (F-3) (F-3)
MS 171589 Pin (F-3) 9026812(a) Instruction plate
9026828 Pin (F-3) (F-3)
3353556 fi',f:c‘;f ((‘;: %’) 9026834 Bolt (F-3)
andie tr- RD191-2002-1312  Cable (F-3)
anz6827 Spritg (F-3) 51357 Pin (F-3)
ME171527 Pin (F-3) ' RD191-2002-1312  Cable (F-3)

{a) Units incorporating MD1 change

Figure 1-16. Turbopump Support
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Figure 1.17. Recommended Proof-Test Setup for Turbopump Support

1-135. THERMAIL, INSULATION ALINEMENT
FIXTURE G4084.

1-136. DESCRIPTION.

1-137. The thermal Insulation alinement fixture,
constructed of aluminum alloy, conafats of a
basa, two supports, two locators, and a spacer.
The basge is U.shaped and the locators are
attached at right angles, forming a ¢ross, to the
base. The fixiure is approximately 9 inches
higk, 11 {ncheu wide, and 18 inches long.

1-138. OPERATION.

1-139. The thermal insulation alinement {ixmire
18 used {0 aline thermal {nsulation brackets.

The baee is bolted to brackets which are attached

1-36

to the turbopump fuel inlet, adjacent to the bear-
ing coolant control valve. This positions the
locators so that alinement can be accomplished
by alining rivets in the brackets with holes In
the locators.

1-140, MAINTENANCE.

1-141. Maintenance of the thermal insulation
allnement fixture conslsts of disassembling,
cleaning, and assembling.

1-142. DISASSEMBLING, Disassemble the
thermal insulation alinement {ixture, as re-
quired, to accomplish necesgsary repair or re-
placement. See fligure 1-18 for dimensions and
figure 1-19 for index and part numbers.
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Flgure 1-18. Thermal Insulation Alinement
Fixture Locators Installation

U

1-143., CLEANING. Clean parts of thermal in-
sulation alinement [ixture as outlined in
I3-3896-5, Volume 1.

1-144, ASSEMBLING. S8ee figure 1-18 for di-
mensions and figure 1-19 for index and part
numbers, The following steps include special
instructions requiredduring assembly:

a. Install locators with centerline through
holes "A' and "B" perpendicular to "X plane,
within 0.010 inch in 10 inches, and dimensions
shown in figure 1-18,

b. Torgue nuts to 120-155 inch-pounds.

1-145. SHIPPING AND STORING,

1-146. Prepare thermal insulation alinement
fixture for shipping or storing in accordance
with MIL-P-116, Method III.

1-147, TRUNNION NUT TORQUE WRENCH
EXTENSION G4086,

o 04084-X- 1
Index Part
No. No, Description
1 9025023-3 Locator (F-3)
2 9025023-5 Locator (F-3)
3 8025024 Spacer (F-3)
4 9025025 Support (F-3)
AND~24A Bolt (F-3)
AN5-11A Bolt (F-3}

LD153-0011-0015 Washer (F-3)
LD153-0011-0016 Washer (F-3)
NASGTOAD Nut (F-3)

5 9025022 Base (F-3)

Figure 1-1¢. Thermal Insulation
Alinement Fixture

1-148, DESCRIPTION,

1-149. The trunnion nut torque wrench exten-
sion consists of a frame, bushing, and instruc-
tion plate. The irame is constructed from a
steel bar, and 18 5 Inches high and 13 ‘nches
long, The frame is U-shaped with a double-
hex hole for the trunnion nut, a round hole for
the bushing, and a square hole for a torque
wrench, The bushing is a round steel bar 5
inches long with a retaining ring and Internal
threads in one end and a knuried knob on the
aother end. The instruction plate 18 aluminum
foil with adhesive backing.

1-150, OPERATION.

1-151. The trunnjon nut torque wrench extension
is used to remove and install the inner trunnion
nut of the turbopump mount, during installation
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of thermal insulation brackets. The extension
is placed parallel with the trunnion, and the
bushing is screwed onto the outboard threads of
the trunnion and torqued to 100-200 inch-pounds.
The frame is then rotated and slid on the bushing
to perform 1its functlon. A torque wrench, in-
serted Into the square hole of the frame, pro-
vides the turning leverage. To obtain the cor.
rect torque value, the handle of the torque
wrench must be In the direction of arrows on

the instruction plate.

1-152. MAINTENANCE,

1-133. Malntenance of the trunnion nut torque
wrench extenslon consists of disasaembling,
cleaning, and assembling. There are no special
instructions required for disassembling and
assembling. See figure 1-20 for Index and part
numbers,

Q4088-X-1
Index Part
No. No, Description
1 0026877 Bushing (F-3)
MS16624-1125 Ring (F-3)
2 9026679 Plate (F-3)
3 9026878 Frame (F-3)

Figure 1-20. Trunnion Nut Torque
Wrench Extenalon
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1-154., CLEANING. Clean parts of trunnion
nut torque wrench extension as outlined in
R-3896-5, Volumel.

1-155. SHIPPING AND STORAGE.

1-156. Prepare trunnion nut torque wrench ex-
tension for shipping or storing in accordance
with MIL-P-116, Method III.

1-157. BAND CLAMP TOOL KIT G4087.

1.158, DESCRIPTION,

1-159. The band clamp tool kit consists of a
band clamp tool and a container, The tool con-
slats of pllers and two jaws, The pliers contain
two handles with an overcenter locking feature,
The jaws are bolted to the pliers. One jaw con-
tains two plungers to retain the clamp adjusting
screw, and the other contains a pin to allne the
threaded trunnion with the screw.

1-1R0. OPERATION.

1-161. The band clamp tool is used to compress
band clamps during installation. The clamp
adjusting screw is inserted Into the jaw containe
ing the plungers. With the tool fully open, the
screw 18 Inserted through the unthreaded trun-
nion and the trunnion is engaged by the jaw, The
other jaw engages the threaded trunnion and the
handles of the pliers compress, drawing the
clamp ends together, until the overcenter lock
is engaged. After a minimum of two threads
engagement of the adjusting screw, the tool may
be removed.
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1-162. MAINTENANCE.

1-163, Maintenance of the band clamp tool kit
consists of disassembling, cleaning, and as-
sembling, Disassemble the band clamp tcol,
as required, to accomplish necessary repair or
replacement. See flgure 1-21 for index and
part numbers,

1-164, CLEANING. Clean part of bane clamp
tool as putlined in R-3886-5, Volume L.

1-165. SHIPPING AND STORING.,

1-166. Prepare band clamp tool kit for shipping
or storing in accordance with MIL- - 1186,
Method III.,

o isrrr
L= )

“8‘
e =

= 4
\\‘3
GA408T-X -1
Index Part
No. No, Description
1 0023879 Jaw (F-1)
9023908 Pin (F-3)
2 9023480 Jaw (F-1)
X13-N Plunger (F-3)
3 9023978 Pliers (F-1)
NAS565-37 Bolt (F-3)
Ms535338-45 Washer (F-3)
4 vD192-0002- 1286 Case (F-3)
Figure 1-21. Band Clamp Tool Kit
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1-167. AIR-POWERED STAPLER 90723569,

1-168. DESCRIPTION,

1-169, The air-powered stapler consists of a
stapler, base, and die. The stapler has a hand
grip, a staple compartntent, and a trigger. The
base is U-ghaped and made from cold finished
steel, The die has four cutouts and movnting
holes and is made from tool sceel,

1-170, OPERATION,

1-111. The air-powered stapler is used to
staple ashbestos doors and patches of thermal
ingulation. The stapler is loaded with the re-
quired staples, and a scurce of compressed air
is connected (0 the stapler. The base is posj-
tioned on tne material to be stapled; then the
stapler Is pressed down firmly and the trigger
squeezed, The stapler drives the staple through
the material and into the die cutouts causing the
staple to clinch,

1-172. MAINTENANCE.

1-173. Malntenance of the air-powered stapler
consists of disassembling, cleaning, and assem-
bling.

1-174. DISASSEMBILING. Disassemble the air-
powered stapler, as required, to accomplish
necessary repalr or replacement, See figure
1-22 for index and part numbers,

1-175. CLEANING. Clean parts of air-powered
stapler as outlined In R-3898-5, Volume I,

1-176. ASSEMBLING.

a., Lubricate screws of base (2) with Fluoro-
lube grease GR362 (Hooker Chemical Corp) and
torque to 20-26 inch-pounds,

b, Lubrlcate screws of die (3) with Fluoro-
lube grease GR362 (Hooker Chemical Corp) and-
torque to 5-6 inch-pounds.

c. Adjust die (3) to aline with head of stapler
(1), torque screws, and stake each scraw,
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1-177. SHIPPING AND STORING.
1-178,

or storing in accordance with Rocketdyne Auto-
mated Packaging System (RAPS).

Index Part
No. No. Description
1 9023626 Stapler (F-2)
2 90236217 Bage (F-3)
ANS07TC428R 10 Screw (F.3)
NASETIC4W Nut {F-3)
3 5023628 Die (F-3)
ANSOTCB32RT Screw (F-3

Flgure 1-22, Alr-Powered Stapler

1-179. THERMAL INSULATOR GROMMET
TOOL SET 8023570,

1-180. DESCRIPTION.

1-181. The thermal Insulator grommet tool set
consists of six swage tools, four backing tools,
two grommet depressors, a pneumatic hammer,
and a container. The swage tool has a shaft
and collar on one end that mates with the ham-
mer, and a shaft and collar on the other end
that mates with the grommet and backing tool.
The tubular backing tool, with a hole drilled
through the center to receive the ghaft of the

1-40 Change No. 4 - 25 February 1970
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swape tool, has a [iat surface on one end and a
boss on the other. The grommel depressor has -
a tubular handle and a flat surface forming two
prongs. The pneumatic hammer has a hand grip,
trigger, barrel, and spring.

1-182. OPERATION.

1-183. The thermal Insulator grommet tool set
is used to install metal grommets into thermal
insulators. Compressed atr Is connected to the
pneumatic hammer, the required swage tool is
installed in the barrel of the hammer (retained
with apring), and the backing tool is placed under
the grommet. A washer is placed over the eve-
let and held in place with the depressor tool.
Installation of 3/4- and 1/2-inch grommets is
accomplished by using two swage tools, one to
start the crimp and the other to finish erimping,
to prevent cracking of flange,

1.184. MAINTENANCE,

1-185, Maintenance of the thermal insulator
grommet tool set consists of disasgembling,
cleaning, and assembling. There are no special
instructions for disassembly or assembly. Sece
figure 1-23 for Index and part numbers.

1-186. CLEANING. Clean thermal insulator
grommet tool set as outlined in R-3896-5,
Volume [,

1-187, SHIPPING AND STORING,.

1-188. Prepare thermal insulator grommet
tool set for shipping or storing in accordance
with Rocketdyne Automated Packaging System
{RAPS).

1-189, FQUR-WAY HYXDRAULIC MANIFOLD
CHECK VALVE CAP 88-557487,

1-190, DESCRIPTION,

1-191, The four-way hydraulic manifold check
valve cap ccasists of a single manifeld incorpo-
rating bolt holes on one end and a threaded boss
on the other end, (See figure 1-24,)
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Volume II Paragraphs 1-192 to 1-202
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FL-5-31 Fi-3-1-123
Index Part Index Part
No. No. Deseription No. No Description
1 9024201 Swage tool (F-3) .
9024202 Swage tool (F-3) 1 88&;?;:2;63 Ill{]‘:‘::}t"‘ﬂ
9024204 Swage tool (F-3)
ggg:gg? g‘::gg :gg: ::‘:gg Figure 1-24, Four-Way Hydraulic Manifold
¢ L
2 0024203 Dacking tool (F-3) Check Valve Cap
ggg:ggg g:stt:*f ::gi g;‘:g; pyrometer, lamp, and timer and i{s approximately
0024910 B"lckin{; tool (F-3) § inches long, 6 inches wide, and 10 inches hizh,
3 90236373 G;*nmnf,ot The handle is shaped like a pistol grip with a
depressor (F-3) pushbution switch. The thermocouple 18 aprobe-
0023637-5 Grolrlnmo‘t type wiih an 1ron {white) and constantan (red)
depressor (F-3) wire cable lead-1n. The timer i8 a time delay
4 Model 400 Pncumatic relay.

hammer (F-2)
b VvD192-1)007-0025 Case (F-3)

Figure 1-23, Thermal Insulator Grommet
Tool Set

1-192. OPLERATION.

1-193, The four-way hydraulic manifold check
vitlve cap is bolted to the engine control valve
swing check valve to provide a means for
pressure-~checking the check valve,

1-1894, MAINTENANCE.

1-195, There are no special maintenance re-
gquirements for the four-way hydravlic manifold
check valve cap, The four-way hydraulie mani-
fold check valve cap may be cleaned as 2utlined
in R-3896-5, Volume I.

1-196, INSULATION MOISTURE DETECTOR
99-9026366

1-197, DESCRIPTION.

1-198. The insulation moisture detector con-
sists of a pyrometer, lamp, handle, thermo-
couple, timer, and box. The box houses the

1-198. QPERATION,

1-200. The insulation molsture detector is de-
signed to detect and measure the moeisture con-
tent trapped within the thermal insulation on the
F-1 engine, This nondectructive teat, using the
heat- sink method, is performed by heating speci-
fied areas on the exterior surface of an insulator
and measuring the area temperature, Heat is
applied for 15 seconds using a quartz-lodide
lamp held approximately 2 inches from the insu-
lator; the temperature is measured with an
Iron-constantan thermocouple and pyrometer,

If the insulator is dry, it will not absorb heat
and the surface temperature will risea minimum
of 140° F above amblent temperature. If the in-
sulator contains moisture, it will ghsorb the
heat and the temperature will rise less than

140° F above ambient temperature.

1-201. MAINTENANCE.
1-202, Maintenance of the insulation molsture

detector consists of funct va tecting, disassem-
bling, cleaning, and assembling.
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1-203. FUNCTION TESTING.

WARNING

In the following procedure, dark
glasges must be worn by oper-
ator and observers to prevent eye
damage.

CAUTION

The power gource specified in
step a must be used or damage to
equipment can result.

a. Connect power cable to 115 vac, single-
phase facility power source.

WARNING

In the following procedure, the
lamp produces extreme heat when
flluminated, and nearness or con-
tact with the lamp can cause seri-
ous injury.

b. Presg and hold button in hand grip.
{Lamp illumination timer will turn off lamp
automatically.) Timer settlng muastbe 1511.0
seconds. Adjust timer, If necessary, through
access hole in box.

¢. Using a mercury thermometer, measure
accuracy at ambient, 32°, and 212° £5° F, of
pyrometer and thermocouple. Adjust screw on
face of meter, if necessary, untll meter indl-
cates thermometer reading.

1-204, DISASSEMBLING. Disassemble the In-
sulation moisture detector, as required, to
accomplish necessary repair or reptacement.
See figure 1-25 for index and part numbers.

1-205, CLEANING. Nc special cleaning {3 re-
nquired. Use a clean, lint-free cloth to wipe
dust from insulatlon molsture detector.

1-206. ASSEMBLING. See figure 1-25 for in-
dex and part numbers. The only special in-
struction during assembly Is to trim reajstor
In thermocouple circuit so that total reaistance
in the circuit is 10 ohms.

1-207. SHIPPING AND STORING.

1-208. Prepare insulation molsture detector
for shipping or storing in accordance with
Rocketdyne Automated Packaglng System (RAPS).

i-42 Change No. 4 - 25 February 1970
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{ROTATRD 180*)

] Fi-s.18
Index Part
No. No. Description
1 Mudel 602  Pyrometer (uncompensated
for cold junction -75° to
+225° F range) (F-3)
2 zgg-mw Box (rl:'-2) )
- t -
Ba-t &S
3 702511 Thermocouple probe (F-3)
4 2112AHISF Timer (F-3)
5 Mode Lamp (F-3)
8G-55T

Figure 1-25, Insulation Moisture Detector
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1-209. FUEL DRAIN VENT ADAPTER
99-90129G8,

1-210, DESCRIPTION,

1-211. The fuel drain vent adapter kit consists
of a quick-disconnect, check valve, tube, Tygon
tube, assarted fittings and packings, and a con-
tainor. The quick-disconnect is the ground half
that mates with the engine-flight half. The
check valve is an in-line, swing-gate valve.
The tube is constructed of CRES 321 and is a
minimum of 2 inches long. The Tygon tubing

is transparent yellow, flexible, and approxi-
mately 40 inches long. An identification tag
containing the name, part number, serial num-
ber, and rating is attached to the assembled
adapter.

1-212. OPERATION.

1-214, The fuel drain vent adapter kit is used
for draiming fuel from the F-1 Engines installed
in the 81-C stage. The quick-disconnect is
connected to the gas generator ball valve fuel
drain quick-disconnect and the check valve tube
end is raised above the horizontal plane of the
check valve. If a negative pressure occurs {n
the fuel lines during the draining process, the
check valve opens and allows the pressure
within the lines to equalize to atmospheric
pressure, The adapter is rated at one atmos-
phere,

1-214. MAINTENANCE.

1-215, Malntenance of the fuel drain vent
adapter kit consists of disassembling and
assembling. Clean adapter as outlined in
R-3896-5, Volume 1. Store adapter in con-
tainer provided, and overpack container for
shipment.

1-216. DISASSEMBLING. Disassemble the
fuel drain vent adapter kat, as required, to
accompllsh necessary repair or replacement.
See figure 1-26 for inrex and part numberas,

Seetion 1

Daragraphs 1-209 to 1-216

/d‘\\

—

¥

1
- W) (]
&5 kg,
2 o )
4-—/0 .
—&
¥1.5-2.131
Index Purt
No, No. Description
1 NAG-260098T1 Quick-disconnect
(F-2)
MS2H512-06 Packing (F-3}
2 ANB893-12 Bushing (F-3)
MS520512-08 Packing (F-3)
3 RD171-4004-0002 Identification tag
{(F-3)
4 AN938.J8 Tee (F-3)
5 AN919-121 Reducer (F-3)
MS29512-08 Packing (F-3)
6 NAGS-26032T1 Check valve (F-1)
MS28512-08 Packing (F-3)
20021 Pu (F-3)
20060-1 Cap (F-3)
20059-1 Body (F-3)
20039-6 Spring (F-3)
30017 Flap (F-3)
() 99-9012909 Tube {M-3}
8 R4000(3/4 inch Tygon tubing{M-3)
outside diameter
x 1/2 inch inside
diameter x 40
+2. 00 inches long)
ANTITTW26 Clamp (F-3)
9 VD192-0007-0024 Container (X-3)

RD171-6018-0001

Plate (F-3)

Figure 1-26, Fuel Drain Vent Adapter Kit

Change No. 2 - 14 August 1969
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1-217. ASSEMBLING. See figure 1-26 for
index and part numbers. The lubricant used
during pssembly 18 lubricant grease RB0140-012
(Racketdyne}. The follawing steps include
special instructions required during assembly:

a. Lubricate packing and threads of reducer
(2) and install in tee (4). Torque reducer to
180-230 inch-pounds,

b, Lubricate packing and male threads of
bushing (5} and install in tee (4). Torque bush-
ing to 180-230 inch-pounds,

¢. Lubricate packing and threads of quick-
disconnect {1) and install in bushing, Torque
quick-disconnect to 100-150 inch-pounds,

CAUTION

When installing check valve (6) in
tee (4), torque must be applied at
the hexagonal end of the check valve
nearest the tee, When attaching
tube {7) to the check valve, counter-
torgue must be applied at the hex-
agonal end of the check valve nearest
the tube, Applying torque otherwise
will damage the check valve,

¢. Lubrieate packing and threads of check
valve (6) and install in tee (4). Torque check
valve to 180-230 inch-pounds.

e. Lubricate sleeve of tube (7) and threads
of check valve (R}, and install tube on check
valve (6}, Torque nut of tube (7) to 300-400
inch-pounds,

. Install Tygon tubing (8) on tube (7) and
secure with clamp.

g. Install identification tag (3) around bush-
ing and tee, and secure.

h. Install protective closures on all open
ports, and stoe adapter in container (9),

1-44 Change No. 1 - 19 February 1969
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SECTION II

MAINTENANCE T-TOOLS

2-1. SCOPE. This section contains inspection,
description, operation, and maintenance proce-
dures for maintenance T-tocls. The parts list
consists of a tabulated listing of all parts re-
quired for support of the tool at the field sites.
The parts are listed in disassembly order, ex-
cepl where disassembly order does not apply,
and are Keyed to an associated illustration by
index number. The relation of each part to its
next higher assembly is indicated by indention.
The detail number {consisting of a dash number
te the basic tool number) is used instead of a
part number to identify the part, because a
majority of the parts are made {rom stock mate-
rial. The material and dimenslons may be
found on the tool print.

2-2. INSPECTION,

2-3. Fipgure 2-1 lists items to be inspected,
conditions to be sought and corrected, and the
frequency of the inspections. Inspectionrequire-
ments are classified as visual and periodic.
Their scope should he increased or decreased
to suit varying conditions, All inspections re-
quirements cannot he accurately predicted, be-
cause they are directly alfected by local opera-
tions, Visual inspection is defined as an
inspecticn to determine if there areundesirable,
discrepant, or damage conditions, and that hard-
ware configuration is in accordance with appro-
priate records. Visual inspection i8 conducted
prior to operation of the unit, Periodic inspec-
tlons are conducted at specified perlods. See
figure 2-1 for inspection and periodic intervals.

Periodlic (Months)

Inspection 316 (12| 24

Pericdic (Months)
Inspection 3] 6]12] 24

Depth micrometer
T-5041812

1, Lubrication and cali~- X
bration check (para-~
graph 2-39)

2. Damage to finish of X
measuring surface

Inducer puller T-5024338

| 1. Prooftestexpiration X
(paragraph 2-75)

Pressure test {ixture
T-5026440

1. Function testing {para- X
graph 2-118)

Pressure test fixture
T-5029362

1. Function testing {para- X
graph 2-182)

Assembly stand T-5020363

1. Prooltestexpiration X
(paragraph 2-190)

Hydraulic torgue tool
T-5029452

1. Proof test expiration p. 9
(paragraph 2.198)

2. Lcak-testing (para- X
graph 2-199)

3. Function testing X
(paragraph 2-200)

Torque and Inspection tool
T-5029467 and adapter
T=-5035940

1. cCalibration check X
{paragraph 2-209)

Figure 2~1,

Inspection Requirements (Gheet 1 of 2)
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Periodic (Months) Periodic {Months} -
Inspection 3| 6 |12 |24 Inspection 316 |12]24
Hypergol simuiator Alinement tool and inspec-
T-5029716 tion check {ixture
T~5039113
1. Damage to O-ring X
and O-ring groove 1, Dimenslonal check X
(paragraph 2-616)
2., Damage to tnreads X
of simulator (2) Allnement fixture T-5035202
Pressure test fixture 1. Flatness, porallel, X
T-5031167 and dimensional check
(paragraph 2-624)
1. Function testing X
{paragraph 2-267) 2. Calibratlon check X
{paragraph 2-624)
Check jig T-5036725
Alinement and inspection
1. Flatness and dimen- X check fixture T-3039437
sfonul check (para-
graph 2-500) 1 Mimensional check X
aragraph 2-653)
L -
ﬁzﬁe;;:l;lcs;{jfl&tttginspec Torqm: afiaptor T-5041242
T-5037452 1. Calibration check
{pavagraph 2-695A)
1, Calibration check X Clearance ping T-5041812
{paragraph 2-515)
i, Dimenslonal check
2. Dimensional cheek X (paragraph 2-780)
{paragsaph 2-515)
Alinement gage T~5044743
Holding fixture T-5037454
1. Mmensional check X
1., Dimeansional check X {(paragraph 2-829)
{paragraph 2-522)
Dolly issembly T-8101505
Inspection check fixture
T-5037817 1. Proof test expiration X
(paragraph 2-851)
1. Calbration check X
{paragraph 2-558) Handling sling 1T-8102313
2. Flatness and dimen- X 1. Proof lest expiration X
sionul check (para- (paragraph 2-866)
graph 2-558)
Rotating {ixture T-8102381
Inspection check fixture
T-5037832 1, Proui test expiration
1, Calibration check x (paragraph 2-874) X
(paragraph 2-587) Flange polisting tool
T-5047802
2, Flatness, parallel, X 1. Proper lubrication
and dimenslonal check (paragraph 2-843Q)
Figure 2-1, Inspection Requirements (Sheet 2 of 2)

2-2
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2-4., PRESSURE ADAPTER AT138-5883,

2-5. DESCRIPTION,

2-6. The pressure adapter consists of a single
pressure test plate, bolts, and O-rings. The
test plate is constructed from aluminum alloy:
il is 3 inches square by 1 inch thick and con-
tains two pressure ports.

2-7. QOPERATION,

2-8. The pressure adapter isg used to perforin
pressure tests on the thrust OK pressure
switches. With the adapter instalied on the
pressure switch, pneumatic pressure can be
applied to either the systam port or the calibra-
tion port.

2 9. MAINTENANCE.

2-10, There are no special maintenance inatrue-
tions for the pressure adapter. For replacement
of parts, sze figure 2-2 for index and detail
numbers. Perform repairs and clean pressure
adapler as outlined in R-3896-5, Volume 1.

Store pressure adapter in container provided

and overpack container for shiyment.

¢ c

7~

0 ;bx("\ '_/ .
- <

\

4 L :
, AN <
1
F1-5-3-1

Index Detail
Mo. No. Description

1 Norea Adapler

2 Noane Bolt

3 None Bolt

4 None O-ring

None(2) Container

‘(a) Item not illustrated

Section 11
Paragraphs 2-4 to 2-17

2-11. PIEZOMETER T-004315,

2-12.

2-13. The piezometer consists of a straivht
section of tubing with flared tube fittings on each
end and two pressure monitoring ports located
near the conter of the tube. There are four dif-
ferent sizes of piezumeters: T-0043P5-1 (1} 4-
inch diameter), T-0043P5-2 (3, 8-inch diameter),
T~0043P5-3 (i, 2-inch diameter), and T-0043P5-5
(3/4-inch diameter).

DESCRIPTION,

2-14. OPERATICN.

2-15. The pivzometer ig an instrument that is
used with a pressure gage or pressure measur-
ing system to accurately measure static pres-
sure. The piczometer is the sensing portion of
the measuring system: it is designed to sense
true static pressure under flow conditions,
Piezomelers are used in the component test set-
ups that require a higher degree of accuracy in
pressure neasurements.

2-16. MAINTENANCE,

2-17. There are no special maintenance instruc-
tiens for the piezometers, See figure 2-3 for
index and detajl nutnbers. Perform repairs and
clean piezometers as outhined in R-3896-3,
Volume I. Store piezometers in container pro-

vided and overpack container for shipment.

F1-5.2.2
Index Detail
No. No, Description
1 101 Piezometer (~1)
2 101 Plezometer [-2)
3 101 Piezumeter (-3)
4 103 (a) Piezometer {(-5)

None Container

Figure 2-2. Pressure Adapter AT138-5883

(a) IHeia not illustrated
Fiezometler T-0043P5

Figure 2-3.
2-3
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2-18. ASSEMBLY JIG T-5014983.

2-1%. DESCRIPTION.

2-20. The assembly jig consists of a rectangu-
lar platform mounted on four casters with a
short vertical section of pipe and a smaller
rectangular platform mounted in the center of
the large platform. Tne top of the small plat-
form contains the vertical attach flange and
adjustable support fur the gas generator. The
assembly jig is 48 inches long. 34 inches wide,
33-5/8 inches high, and weighs approximately
269 pounds.

2-21. OPERATION.

2-22. The assemoply jig is used t¢ hold and sup-
port the gas generator during disassembly,
assembly, and testing. The vertical attach
{lange holds the gas generator at its outlet
ftanee, and the adjustable support is raised to
level and provide support at the curved section
of the combustion chamber. Since the assambly
jig is mounted on casters, it can easiily be
moved {rom one maintenaace area to anpnther.

2-23. MAINTENANCE.

2-24, There are no special maintenance instruc-
tions for the assembly jig. Disassemble the
assembly jig, as required, to accomplish neces-
sary repair or replacement. See figure 2-4 for

R-3896-5
Volume 1I

index and detail numbers. Perform repairs,
¢lean, and lubricte threaded and moving parts
as outlined in R-3896-5, Volume L.

1

2-20. RETAINER WRENCH T-5021003.

2-26. DWSCHIPTION.

2-27. ‘The retainer wrench is a cylindrically
shaped spamer-type wrench with two rectangular
keys attached to the outside of the cylinder, 180
degrees apart. Wrench flats are located on top
of the eylinder. The wrench is packaged in a
container that is 8 inches long, 8 inches wide,
and 4 inehes high. The weight is approximately
3 pounds,

2-28. OPERATION.

2.29. The retainer wrench is nsed to remove
and install the fuel vaive seat retniner. The two
wrench keys engage with the slots in the retainer,
and a torque wrench and/or socket wrench is
attached to the retainer wrench to remove or in-
siall the geat retainer.

2-30. MAINTENANCE.

2-31. There are no special maintenance instruc-
tions fer the retainer wrench. See figure 2-5 for
index and detail numbers. Clean retainer wrench
as outlined in R-3896-5, Volume I. Store re-
tainer wrench in container provided and over-
pack container for shipment,

e
@.W 5 Index Datail
No. No, Description

2 123 Swivel casler
Nonhe Nut
None Washer
None Bolt

3 124 Tigia caster

-t | None Mt

None Washer
None Bolt

4 109 Support
108 Adjustment screw
None Screw

5 120 Sciew

- 126/2) Plate
ok .
i {a) Item not illustrated
F1.5-2.3
Figure 2-4. Assembly Jig 'T-5014983
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2-3%. SERVICING. Servicingthedepth microm-
eter consists of lubricating the threads as re-
quired and performing a calibration check.
Lubricate threads of micrometer with tool and
instrument oil No. 1620 (L. S. Starrvett Co):
then wipe off excess oil with a clean, white
nylen ¢loth. A calibration check must be per-
formed every 3 months on micrometers that arc
in use. After lubricating and’or calibration
cheek, clean micrometer as specified in para-
graph 2-38.

F1-5.2-4
Index Detail
No. Na. Desgcription
1 101 Wrench
103(a) Container
104(a) Plate

(a) Item not illustrated

Figure 2-5. Retainer Wrench T-5021003

2-32. DEPTH MICROMETER 1'-5021812.
2-33. DESCRIPTION.
2-34. The depth micrometer set consisis of a

micrometer, 18 spindles, and a carrying case.
The gpindles are of different lengths and range
in size from a 0-1 inch through 17-18 inches.
The carrying case is 24 Inches long, 12 inches
wide, and approximately 6 lnches high.

2-35. OPERATION.

2-36. The depth micromeler is used primarily
tu take depth dimensions of the turbopump dur-
ing repair. The micrometer is not limited to
use on the turbopumyp only; it ¢can also be used
tn many other applications on components and
hardware.

2-37. MAINTENANCE,

2-38. There are no special maintenance instrue-
tions for the depth micrometer, except for
servicing. See figure 2-6 for index and detail
numbers. Clean micrometer external surfaces
with preservative WD-40 (Rocket Chemlcal Co);
then wipe dry with a clean, white nylon cloth.
Store depth micrometer in the (ontainer pro-
vided and overpack coatainer for shipment.

‘>-3 THROLGH 20
5

(3
F1-5-2-5
Index Detail
No. No. Description
1 101 Micrometer
2 120 Frame
3 102 Spindle
4 103 Spindie
5 104 Spindle
6 105 Spindle
() 106 Spindle
8 107 Spindle
9 108 Spindle
10 109 Spindle
11 110 Spindle
12 111 Spindle
13 112 Spindle
14 113 Spindle
15 114 Spindle
16 115 Spindle
17 116 Spindle
18 117 Spindle
19 118 Spindie
20 119 Spindle
1214 Contalner

{a) Item not illustrated

Fizure 2-6. Depth Micrometer T-5021812
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2-40. POPPET HANDLING TOOL T-50226u4.

2-41. DESCRIPTION.

2-42. The poppet handling tool consists of a
poppet adapter with a tee handle on one end and
a quick-release pin on the other end. The tool
is packaged in a container that is 24 inches
long, 24 inches wide, and 6 inches high. The
welght is spproximately 7 pounds.

2-43. OPERATION.

2-44, The poppet handling tool is used to handle
the oxidizer valve poppet during cryogenic chill-
ing and installation of the poppet. The tapered
end of the poppet adapter engages with the inside
of the oxidizer valve poppet, and the threaded
tee handle is a*tached to the adapter through the
nose end of the poppet. Poppet chilling is per-
formed; then the quick-release pin is attached
to the poppet adapter.

2-45. MAINTENANCE.

2-46. There are no special maintenance instruc-
tions for the poppet handling tool. Disassemble
poppet handling tool, as required, to accomplish
necessary repair or replacement. See figure
2- for index and detail numbers. Perform
repairs and clean poppet haadling tool as out-
lined in R-3896-5, Volume I. Store poppet
handling taol in container provided and over-
pack container for shipment.

2-47. POPPET LOCKING TOOL T-5022671.

2.48. DESCRIPTION.

2-49. The poppet locking tool 1s an L-shaped
frame with one [ixed halding pin and one re-
movable pin. The tool alsc contains a short
extension fur clamping in a vise, The tool is
12 inches long, 5 inches wide, and 8-5/8 inches
high.

2-50. OPERATION.
2-51. The poppet locking tool is used to hold
the oxidizer valve poppet stationary while re-

moving or Installing and torquing the piston rod
holt. With the tool secured in a vige, the nuse

2-6

of the poppet is placed over the slationary pin,
then the removable pin is inserted through the
tool and into the poppet to held it firmly In the
tool.

F1.5.2.6
Index Detail

No. No. Description

1 101 Pin

2 102 Adapter

3 103 Handle
105( ) Washer
107(a) Container
108'2 Plate

{a) Item not illustrated

Figure 2-7. Poppet Handling Tool T-5022663
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2-52. MAINTENANCE.

2.53. There .re no special maintenance in-
structions {or the poppet logking tool. Dis-
assemble the poppet locking tool, as required,

to accomplish necessary repair or replacement.

See figure 2-8 for index and detall numbers.
Perform repairs and clean poppet Jocking tool
as outlined in R-3896-5, Volume 1. Store pop-
pet locking tool in container provided and over-
pack container for shipment.

Q}?‘f”f’

F1-5-2-7
Index Detalil
No. No. Description
1 101 Frame
102 Pin
109 Tape
2 110 Guide
None Screw
None Washer
3 104 Pin
None Cable
111(a) Plate

(a) Item not Ulustrated

Figure 2-8. Poppet Locking Tool T-5022671

Section II
Paragraphs 2-52 to 2-63

2-54. SPRING COMPRESSOR T-5022672.

2-55. DESCRIPTION.

2-56. The spring compressor consists of a U-
shaped [rame with two attach points, an acme-
threaded shaift and fixture, and altach bolts.

The frame also contains protective strips of
Teflon at the attach points, The spring com-
pressor is packaged in a container that is approx-
imately 29 inches long, 16 inches wide, and 8
inches high. The weight is approximately 35
pounds,

2-57. OPERATION.

2-58. The spring compressar is used to com-
press the oxidizer valve poppet closing springs
during assembly of the valve. The compressor
i5 also used to relieve the spring load during
disassembly of the oxidizer valve. During valve
assembly, the springs and cylinder are stacked
in the valve cover: then the compressor is
attached to the cover with two bolts. The com-
pressor {ixture engages with the open end of the
valve cylinder and the threaded shaft is uged to
compress the springs until the eylinder bottoms
on the cover.

2-59. MAINTENANCE.

2-60. There are no special maintenance instruc-
tions for the spring compressor. Disassemble
spring compressor, as required, to accomplish
necessary repair or replacement. See Ligure

2-9 for index and detail numhbers. Perform re-
pairs and clean spring compressor as outlined

in R-3896.5, Volume [. Store spring compressor
in container provided and overpack container for
shipment.

2-61. SPECIAL WRENCH T-5023965

2-62. DESCRIPTION.

2-63. The special wrench is an offset 9/16-inch
box wrench with @ 1/2-inch drive. The wrench
is packaged in a container that ig 6 inches long,
4 inches wide, and 2 inches high. The weight

is approximately 1/2 pound.

2-1
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numbers. Clean wrench as outlined in R-3896-3,
Volume I. Store wrench in container provided

and overpack container for shipment.

F1-5.2-125
Index Detail
No. No, Description
1 209 Vrench
205(a) Container
204(a) Plate

{a} Item not {llustrated

F1-5.2.8
No. No. Description
2-68. INDUCER PULLER T-5024338.
1 216 Frame
205 Bushing 2-68. DESCRIPTION.
2 101 Screw
3 213 Screw 2-70. The inducer puller consists of an inducer
4 214 Pad lifting fixture, tee handle with an eye bolt, and
5 107 Cuide a proof-load f{ixture. The inducer puller is
108 Dowel packaged in a container that is 14 inches long,
104 Screw 12 inches wide, and G Inches high. The welght
6 204 Adapter Is approximately 3 pounds.
103 Bolt
102 Washer 2-71. OPERATION.
105 Bearing 2-72. The inducer puller is uged to remove and
7 215 Screw handle the oxidizar inducer from the turbopump
109%2) Container shaft. The fixture end of the puller is Inserted
111(3) Plate into the inducer; then the tee handle 18 turned

——

{a) Item not iliustrated
Figure 2-9. Spring Compressor T-5022672

2-64. GPERATION.

2-65. The special wrench is used to {nagtall and
remove the bolts that secure the gas generator
putlet flange to the turbine inlet.

2-66. MAINTENANCE.

2-G7. There are no special maintenance instruc-
tions for the speclal wrench. For replacement
of parts, see figure 2-10 for index and detail

2-8

until three aurms open outward against the inducer
and hold it securely. The inducer is then pulled
from the oxidizer pump with the lifting eye.

2-73. MAINTENANCE,

2.-74. There are no dpectal maintenance instruc-
tlong for the {uducer puller, except for proof
testing. Disassemble inducer puller, as re-
guired, to accomplish necessary repalr or re-
placement. See figure 2-11 for index and detail
numbers. Periorm repalrs and clean inducer
puller as outlined {n R-3896-5, Volume I. Store
fnducer puller in container provided and over-
pack container for shipment.

4
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Fl.5-2-9
Index Detalil
No. No. Description
1 101 Handle
2 106 Nut
3 202 Y-frame
105 Nut
104 Screw
201 Arm
4 204 Bughing
5 107 Nut
6 301 Fixture
306 Adapter
305 Nut
304 Eye bolt
108(a) Container
100(a) Plate

(a) Item not illustrated

Figure 2-11.

Inducer Puller T-5024338

Section I
Paragraph 2-75

2-15. PROOF TESTING. Proof-test inducer
puller every 12 months with a 3Q0-pound proof
load. See figure 2-12 for test setup and perform
the following:

WARNING

Proof tests are hazardous; therefore,
special precautions must be taken.

In addition to Jocal and standard
safety requirements, the test area
must be cleared and adequate pro-
taction provided for test personnel.

a. Place fixture (6) over arms of Y-frame
(3); then turn handle (1} until arms open outward
and firmly secure fixture to Y-frame.

b. Connect overhead lir-.5%. ".aving minimum
ioad cagacity of uae ton, t. 1."ting eye of inducer
puller.

¢. Pogition inducer puller over test load; then
connect 1ifting eye of fixture (8) to test load.

d. Slowly lift test load until it clears floor,
and observe inducer puller for any irregularities.
Hold test load suspended for 3 minutes.

e. Lower test load to floor and remove fixture
(6); then inspect inducer puller for any distortion,
cracks, or yielding.

INDUCER
@ /‘ PULLER
Ly

PROOF. LOAD
Jo_[ FIXTURE

TEST
/— WEIGHT

Fl.5-2-137

Figure 2-12. Recommended Proof Test
for Inducer Puller

2-9
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2-76. PRESSURE TEST FIXTURE T-50260R0.

2-77. DESCRIPTION.

2-78. The pressure test fixture consists of six
assorted test plates and fittings for the fuel
valve. The {ixture set is also equipped with
mounting screws, Q-rings, and pressure caps.
The fixture set is packaged in a container that
is 14 inches long, 14 inches wide, and 6 incnes
high. The wetght is approximately 65 pounds.

2-79. QPERATION.

2-80. The pressure test fixture is used to seal
the fuel valve ports during component leak and
function testing. With the fixture set installed
on the valve, pneumatic and hydraulic pressure
is applied to the valve ports through the test
plate and fitlings.

R-38686-5
Volume 11

2-81. MAINTENANCE.

2-82. There are no special maintenance instruc-

tlons for the pressure test (ixture. For replace-
ment of parts, see [igure 2-13 for index and
detail numbers. Perform repairs and clean
pressure test fixture as cutlined in R-3896-5,
Volume I, Store pressure test fixture in con-
tainer provided and overpack container for
shipment.

2-83. PRESSURE TEST FIXTURE T-5026302.

2-84. DESCRIPTION.

2-85. The pressure test {fixture consists of a fix-
ture, test plate, aid gasket for the engine control
valve. The fixture set is also equipped with
mounting bolts, O-rings, and fittings., The fix-
ture set is packaged in a contginer that is 12
inches long, B inches vide, and & inches high.
The weight is approximately 10 pounds.

Index Detail
No. No. Description]
1 114 Union
(cont) 115 O-ring
2 113 Plate
118 Screw
111 O-ring
110 Cap
114 Union
115 O-ring
3 120 Plate
122 Screw
123 O-ring
128 Union
124 O-ring
4 121 Plate
122 Screw
123 O-ring
128 Union
129 O-ring
Fl.5.2-10 5 101 Union
Index Detatl 2 giging
No. Na. Descrlpﬁon 6 107 Union
1 127 Plate 1 O g
iéé (S)cﬁ:g 116{2; Container
113 Cap 126 Plate
{a) Item not jllustrated

Figure 2-13. Pressure Test Fixture T-5026080

2-10

.
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2-86. OPERATION.

2-87. The pressure test fixture is used to seal
the engine control valve ports during component
leak and functlon testing. With the fixture set
installed on the valve, hydraulic pressure is
apnlied to the valve through the fixture and hy-
drausic fluid is returned through the test plate.
2-88. MAINTENANCE.

2-89. There are no special maintenance in-
structions for the pressure test fixture. For
replacement of parts, see figure 2-14 for index
and detail numbers. Perform repairs and clean
pressure test fixture as outlined in R-3896-5,
Volume 1. Store pressure test fixture in con-
tainer provided and overpack container for
shipment

2-90. TORQUE BAR T-5026432.

2.91. DESCRIPTION.

2-92. The torque bar for the second-stage tur-
bine wheel consists of a long, rectangular, flat
bar with mounting holes, spacers, and holding

Section T1
Paragraphs 2-86 to 2-96

pins. The torque bar is packaged in a container
that is 44 inches lony, 6 inches wide, and 2
inches high. The weight is approximately 35

pournds.
2-83. OPERATION.
2-94. The torque bar {s used to hold the turbo-

pump shaft stationary when removing and ‘or in-
stalling and torquing the oxidizer inducer re-
tainer bolt. The torque bar is attached to the
turbine outlet flange and the two holding pins en.
gage with the second-stage turbine wheel to heid
it stationary.

2-95., MAINTENANCE.

2.-96. There are no special maintenance {nstruc-
tions for the torque bar. Disassemble the torque
bar, as reguired, to accomplish necessary re-
pair or replacement. See [gure 2-15 tor index
and detail numbers. Perform repairs and clean
torque bar as outlined in K-3886-5, Volume L.
Store torgue bar in container provided and over-
pack coptainer for shipment.

F1-5.2-11

Index Detail
No. No. Desgcription
1 103 Gasket
2 301 Fixture
112 Nut
110 Bolt
111 Bolt
107 Bushing
108 O-ring
3 114 Plats
1 13 Belt
102 O-ring
109{2) Centainer
zo:}a; Plate
202'3 Plate
(a) Item not illustrated

Figure 2-14,

Pressure Test Fixture T-5026302
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' Fl-5-2-12
Index Detatl Index Detail
No. No. Description No, No. Descripticn
1 105 Screw 6 101 Bar
2 104 Retainer 7 106 Spacer
3 102 Plate 108(({‘; Container
4 103 Bushing 1092 Plate
5 107 Pin
(a) Item not illustrated
Figure 2-15. Torque Bar T-5026432
2-97. GUIDE PINS T-5026435.
2-98. DESCRIPTION. :
2-99. The two gulde pins for the turbine wheel
are different lengths and are threaded on one w1
end and tapered on the other end. The tapered
end contains a screwdriver slot. The pins are S
4-1'2 inches and 12 inches long, respectively,
with a diameter of 8/16 inch. The pins are
peckaged in a container that is 16 inches long,
4 inches wide, and 4 Inches high. The weight
1s approximately 10 ounces.
f/
2-100, QPERATION. Fl.5-2.13
2-101. The guide pins are used to gulde the Index Detail
first.stage turbine wheel onto the turbopump No. No. Description
shaft. The pins are screwed into the end of the 1 01
turbopump shaft with the tapered end protruding 1 Pin
down. 2 103 Pin
105(a) Container
104(a) Plate

2-102. MAINTENANCE.

2-103. There are no special maintenance in-
structions for the gulde pins. For- replacement
of parts, see figure 7-16 for index and detall
numbers. Perform repalrs and clean gulde
pins as outlined {n R-36896-5, Volume I. Store
gulde pins in contairer provided and overpack
container [or shipment.

2.12

{a) Item not {llustrated

Figure 2-16. Guide Pins T-5026435
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2-104. PROTECTION SLEEVE T-5026436.

2-105. DESCRIPTION.

2-1068. The turbopump volute protection sleeve
is a thin, flat plate with an outside diameter of
19 inches and an inside diameter of approxi-
mately 11 inches. The sleeve contains two
lfting ears, and it weighs 5 pounds.

2-107. OPERATION.

2-108. The protection sleeve is used to protect
the fLoor of the oxidizer purny volute from tool

damage when installing the primary seal screws.

The sleeve is placed In the urbopump volute
and also removed with the two lifting ears.
2-109. MAINTENANCE.

2-110. There are no special inaintenance in-
structions [or the protection sleeve. For re-
placement of parts, see {igure 2-17 for index
and detail numbers. Perform repairs and clean
protection sleeve as outlined in R-3896 5,

Volume 1. Store protection sleeve in container
provided and overpack container for shipment.

FI-5.2.14
Index Detail
No. No. Descripticn
i 101 Sleeve
102}3; Container
103\2 Piate

(a) Item not illustrated

Figure 2-17. Protection Sleeve T-5026436

Section il
Parapgraphs 2-104 to 2-121

2-111. PRESSURE TEST FIXTURE T-5026440.

2-112. DESCRIPTION.

2-113. The turbopump pressure test fixture con-
sists of a hat-shaped fixture, holddown beam,
rellef valve, O-rings, fittings, and bolts. The
fixture set is packaged in a container that is
approximately 26 inches long, 15 inches wide,
and 15 inches high. The wetght is approximately
24 pounds,

2-114. OPERATION.

2-115. The pressure test fixture is used lo seal
the oxidizer volute area around the primary seal
during the leak test of the primary and interme-
diate seals. The fixture fits over the turhopump
shaft and seals on the floor of the oxidizer pumy
volute. The fixture is held firmly in piace with
the holddown beam that is attached to the oxidizer
pump Inlet.

2-116. MAINTENANCE.

2-117. There are no special maintenance in-
structions for the pressure-test fixture, except
for function testing., Disissemble pressure test
{lxture, as required, to accomplish necessary
repair or replacement. See flpgure 2-18 for
index and detail numbers. Perform repairs and
clean presgsure {est fixture as outlined in
R-3836-5, Volume 1. Store pressure test fixture
in contalner provided and overpack coatainer for
shipment.

2-118. FUNCTION TESTING. The function test
consists of checking the relief valve for proper
vperativn and velief setting. Perform a function
test at six-month intervals with normal usage of
tooi and prior to use with limited usage of tool,
Using gaseous mitrogen (MIL-P-27401), slowly
increase pressure to check relief setting. The
relief setting must be 84 (+2, -0) psig. Adiust-
ment of the relief volve must be acermplished
with no pregssure applied.

2-119. LIFT AND HOLDING TOOL T-5028673.
2-120. DESCRIPTION.

2-121. The oxidizer pump inlet lift and holding
tool consists of a fiat plate, gulde, guide pins.
lifting eyes, clampsa, and screws. The tool is
packaged in a contalner that is 24 inches long,
24 inches wide, and 6 inches high. The weigit
is approximately 100 pounds.
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2-124. MAINTENANCE.

Fl-5.2-15
Index Letail
No. No. Description
1 113 Bolt
2 114 Washer
3 504 Holddown beam
4 None Fixture
102 Unton
103 O-ring
127 Relief valve
125 O-ring
5 107 O-ring
6 301 Spacer
T 302 Screw
115(a) Contalner
123(a) Plate

(a) Ttem not illustrated

Figure 2-18. Pressure Test Fixture
T-5026440
2-122. OPERATION.
2-123. The lift and holding tool is used to lift

and handle the oxidizer pump inlet during re-
moval and installation of the inlet. The [lat
plate attaches to the inlet wit.. clamps and screws,
the center gulde attaches to the turbopump shaift,
and the four guide pins are evenly spaced and
attached to the oxidizer pump volute.

2-14

2-125. There are no special maintenance in-
structions for the lift and holding tool, except
for servicing. Disassemble lift and holding
tool, as required, to accomplish necessary re-
pair or replacement. A press is iequired to
remove and install bushing (110). See figure
2-19 for index and detail numbers. Perform
repairs and clean lift and holding tool, and
apply dry-film lubricant RB0140-007
{Rocketdyne) to threads of puide 6, as outlined
in R-3896-5, Volume L. Store lift and holding
tool in container provided and overpack container
for shipment.

F1.5.2.16
Index Detatl
No. No. Description
1 115 Gulide pin
2 103 Screw
3 112 Plate
110 Bushing
4 105 Screw
b 104 Clamp
6 109 Guide
7 113 Eye bolt
i ll(a) Container
11440 Plate

(a) Item not illustrated

Flgure 2-19. Liit and Holding Tool T-5028673
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2-126, RING COMPRESSOR T-5028674.

2-127, DESCRIPTION.

2-128. The ring compresscr [or the oxidizer
pump inlet piston rings {s a band-type clamp
with a single nut adjustment. The compressor

is packaged in a container that is 20 inches long,

20 inches wide, and 2 inches high. The weignt
is approximaltely one pound.

2-129. QPERATION.

2-130. The ring compressor {s used to com-
press and hold the oxidizer pump inlet piston
rings in place during installation of the inlet.

2-131. MAINTENANCE.

2-132. There are no special maintenance in-
structions for the ring compressnr. See figure
2-20 for index and detail numbers. Clean ring
compressor as outlined in R-3896-5, Volume [.
Store ring compressor in container provided
and overpack container for shipment.

F1-5-2.17
Index Detail
No. No. Description
1 101 Clamp
103'a) Container
102¢a’ Plate

{(a} Item not {llusirated

Figure 2-20. Ring Compressor 'T-50286'74

Section IT
Paragraphs 2-126 to 2-144

2-133. PRESSURE TEST FIXTURE T-5028675.

2-134. DESCRIPTION.

2-135. The turbopump intermediate seal pres-
sure test fixture consists of a single test plate.
The fixture is equipped with mounting serews
and nuts, OQ-rings. and reducer. The fixture
is packaged in a container that is 6 inches long,
4 inches wide, and 2 inchas high. The weight
is approximately one pound.

2-136. OPERATION.

2-137. The pressure test fixture is used to
pressure-test the turbopump intermediate seal.
Tre fixture connects to the intermediale seal
purge inlet flange.

2-138. MAINTENANCE,

2-139. There are no special maintenance in-
structions for the pressure test {ixture, For
replacement of parts, see {igure 2-21 {nr index
and detail numbers. Perform repairs and clean
pressure test fixfure as outlined in R-3896-5,
Volume I. Store pressure test fixture in con-
tainer provided and overpack container for ship-
ment,

2-140, WRENCH T-5028682.

2-141. DESCRIPTION,

2-142. 'The wrench for the oxidizer pump mating
ring nut is a cylindrically shaped spanner-type
wrench, The wrench has four equally spaced
square protrusions on one end, a one-inch square
drive on the other end, anc two internal protec-
tive sleeves., The wrench is packaged in a con-
tainer that is 14 inches long, 12 inches wide,
and 8 inches high. The weight is approximately
8 pounds.

2-143. OPERATION.

2-144. The wrench is used to remove and 1n-
stall the oxidizer pump mating ring nut. The
four protrusions engage with the four sjots in
the nut, and a torque wrench and/or sockot
wrench is attached to the square drive to remove
or install and torque the mating ring nut,
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R-3898-5
Volume I

F1-5-2-18
Index Detail
No. Na. Description
1 105 Plate
2 106 O-ring
3 104 Nut
4 111 Washer
5 112 Screw
6 1G1 Reducer
7 102 O-ring
107 () Container
109(2) Pl~te
110 Plue

{a) Item not illusirated

Figure 2-21, Pressure Test Fixture T-502867%

2.145, MAINTENANCE.

2-146. There are no special maintenance in-
structions for the wrench, For replacement of
parts, see [igure 2-22 for index and detail num-
bers, Perform repairs and clean wrench as
outlined in R-3896-5, Volume [, Store wrench
in container provided and overpack container
for shipment.

2-1417, PRESSURE TEST FIXTURE T-5028689.

2-148, DESCRIPTION,

2-149, The oxidizer pump cutiet pressure test
fixture consists of two flat plates. 'The plates
are equipned with gaskets, mounting nuts and
bolts, unions, and O-rings. The fixture set is
packaged in a container that is 16 inches long,
16 inches wide, and 9 inches high. The welght
is approximately 20 pounds,

F1.5.2.19
Index Detail
No. No, Nescription
i 105 Wiench

109?‘; Sleove
110 (a) Sleeve
11148 Container
106(@) Plate

fa) Item not illustrated

Figure 2-22. W rench T-5028680

2-150, OPERATION,

2-151. The pressure test fixture is used to seal
the oxidizer pump outlet flanges during an oxi-
dizer pump leak test. This {ixture set is re-
quired for leak-testing the oxidizer pamp when-
ever the high-pressure propellant ducts are
removed,

2-152. MAINTENANCE,

2-153, There are wo special maintenance in-
structions for the pressure test fixtuve, For
replacement of parts, see figure 2-23 for index
and detail numbers. Perform repairs and clean
prossure test fixture as outlined in R-3896-5,
Volume I, Sture pressuve test fixture in con-
tainer provided and overpack container for ship-
ment.

2-154, PISTON TORQUE WRENCH T-5028251,
2-155. DESCRIPTION,

2-156, The oxidizer valve pisten torque wrench
15 a cylindrically shaped spanner-type wrench.
The wrench has two equally spaced round pins
protruding from cne end and a 1/2-inch square
drive on the other end. The wrench is packaged
in 4 container that is 12 inches long, 8 inches
wide, and 6 inches high. The weight is approxi-
mately 3 pounds,
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Fi-8-2.2]
Index Detail Index Detail
No. No. Description No, No, Description
1 111 Plate 1 101( ) Wrench
113 Nut 10437 Container
107 Washer 105(”) Plate
112 Bolt
110 tGasket {a) Item not illustrated
102 Union
103 O-ring Figure 2-24, Piston Torque Wrench ‘T-5029251
104551; Container
1052 Plate 2-161, TORQUE WRENCH T-5029252,

(a) Hem not lilustrated

Figure 2-23. Pressure Test Fixture T-5028689

2-157, OPERATI(WN,

2-154. The wrench is used to remove and in -
stall the axidizer valve piston, The two pro-
truding pins engage with holes in the piston,
and a torque wrench and/or socket wrench is
attached to the square drive to remove or in-
stall and torque the piston,

2-159, MAINTENANCE,

2-160. There are no special maintenance in-
structions for the piston torque wrench, See
figure 2-24 for index and detail numhers, Per-
form repairs and clean piston torque wrench as
outlined in R-3896-5, Volume I. Store piston
torque wrench in container provided and over-
pack container for shipment,

2-182, DESCRIPTION.

2-163. The oxidizer valve piston rod nut torque
wrench is an extra-long 2-inch socket wrench
with a 1/2 inch drive. The wreach is packaged
in a container that is 8 inches long, 4 inches
wide, and 4 inches high. The weight is approxi-
mately 2 pounds,

2-164, OPERATION,

2-165, 'The torque wrench is used to remove
and install the oxidizer valve piston rod nut

The wrench slides over the end of the piston rod
to reach the rut, and a torque wrench and/or
gceket wrench 18 attached to the square drive to
remove or install and torque the piston rod nut.

2-166, MAINTENANCE,

2-167. There are no special maintenance in-
structions for the torque wrench. See figure
2-25 for index and detail numbers. Clean
torque wrench as outlined in R-3886.5, Vol-
ume I, Store torqu.r wrench in conlainer pro-
vided and overpack container for shipment,
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F1-5.2.22
Index Detail
No. No, Description
1 101 ( Adapter
104{) Container
105¢@) Plate

(x) Item not illustrated

Figure 2-25, Torque Wrench T-5020252

2-168. PRESSURE TEST FIXTURE T-5029360,

2-169. DEBCRIPTION,

2-170. The gas generator ball valve pressure
test fixture consists of eight assorted test
plates, one fixture, and fittings, The fixture
set 15 also equipped with mounting screws,
O-rings, and pressure caps. The fixture set
is packaged in a container that is 24 inches
long, 12 inches wide, and 6 inches high, The
weight {8 approximately 35 pounds.

2-111, ORERATION,

2-172. The pressure test fixture is used o
seal the gas generator ball valve ports during
component leak and function testing, With the
fixture set installed gn the valve, pneumatic
and hydraulic pressure is applied to the valve
ports through the test plates and {fittings,

2-173, MAINTENANCE,

2-1174, There are no special maintenance in-
scructions for the pressure test fixture. Dis-
assemble the pressure test fixture, as required,
to accomplish necessary repair ur replacement,
See figure 2-26 for index and detall numbers.
Periorm repairs and clean pres.,ure test fixture

2-18

R-3596-5
Volume II

as outlined in R-3896-5, Volume I, Store pres-
sure test fixture in container provided and over-
pack container for shipment.

2-175. PRESSURE TEST FIXTUIM, 'T-50203C2,

2-176, DESCRIPTION,

2-17T7. The oxidizer valve pressure lest fixture
consisls of efght assovied test plates, one fix-
ture, three relief valves, and fittings. The fix-
ture set is aiso equinped with mounting bolts
and screws, O-rings, and pressure caps. The
fixtu. e set is packaged in a container that is 30
inches long, 16 inches wide, and 11-1/2 inches
high. The weight is approximately 50 pounds.

Fl.5-2.23

Figure 2-26, Pressure Test Fixture
T-5029360 (Sheet 1 of 2)
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Index Detaldl Index Detail
No, No, Description No. No, Description

1 507 Plate 6 137(a) Serew
103 Cap {cont} 138 Serew
117 Union 125 Bar
145 O-ring 136 O-ring
502 Screw 7 313 Flate
504 O-ring 103 Cap

2 402 Plate 111 Union
407 Cap 145 O-ring
405 Union 140 Nut
151 O-ring 141 Washer
401 Bolt 156 Bolt
404 Washer 162 Seal
403 O-ring 8 153 Plate

K| 306 Plate 103 Cap
103 Cap 117 Unfon
137 Union 145 O-ring
145 O-ring 155 Bolt
148 Bolt 135 O-ring
150 O-ring 9 154 Plate

4 312 Plate 158 Bolt
161 Balt 14% Q-ring
160 Seal 10 102 Reducer

5 307 Plate 103 Cap
103 Cap 151 O-ring
117 Union 11 117 Unlon
145 O-ring 103 Cap
145 Bolt 145 O-ring
150 O-ring 12 116 Plug

6 309 Fixture 145(b) Q-ring
117 Union 131 Container
145 O-ring 159(2) Plate

(a) Use RD260-3010-0C10 Naflex seal, or equivalent.

(b) Item not illustrated

Figure 2-26, Pressure Test Fixture T-5029360 (Sheet 2 of 2)

2-178, OPIRATION,

2.179, The pressure test fixture is used to
seal the oxidizer valve ports during component
leak and function testing. With the fixture set
installed on the valve, pneumatic and hydraulic
pressure is applied to the valve ports through
the test plates and fittings.

2-180. MAINTENANCE.,

2-181. There are no special maintenance in-
structions for the pressure test fixture, except
for function-testing. Nisassemble pressure
test fixture, as required, to accomplish neces-
sary repalr or replacement, See figure 2-27

for index and detall numbers. Perform repairs
and clean pressure test fixture as outlined in
R-3896-5, Volume I. Store pressure test fixture
in contalner provided and overpack container for
shipment.

2-182, FUNCTION TESTING. The function test
conslsts of checking the relief valves for proper
operation and relief setting, Perform a function
test at 6-month intervals with normal usage of
tool and prior to use with limited usage of tool.
Using gaseous nitrogen (MIL-P-27401), slowly
increase pressure to check relief setting. The
relief setting must be 600 (+18, -0) psig for
relief valve -127 and 900 (+27, -0) psig for
relief valve -104, Adjustment of the reliel
setting must be accomplished with no pressure
applied.
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Index Detail
No, No, Description
1 147 Plate
132 Bolt
137 Seal
102 Reducer
106 O-ring
104 Relief valve
106 O-ring
105 Plug
106 O-ting
103 Cross
106 O-ring
1435“) Nipple
1491} Bushing
153 Screw
154 Handle
2 1471 Plate
132 Bolt
137 Seal
133 Cap
134 () Elbow
153 Scerew
154 Handle
3 145 Plate
146 Screw
117 O-ring
4 130 Plate
118 Screw
129 O-ring
5 110 Union
111 Cap
107 O-ring
6 127 Relief valve
123 C-ring
128 Plug
123 O-ring
122 Reducer
123 O-ring
126 Tube
125 Sleeve
124 Nut
122 Reducer
123 O-ring
121 Cross
T 120 Plate
118 Screw
117 O-ring
111 Cap
110 Union
107 Q-ring
{a) Thread sealant tape RB0140-002, Type II
{Rocketdyne)
F1-5.2-24

Figure 2-27. Pressure Test Fixture T-5028362 (Sheet 1 of 2)
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Indoex Detail
No. No, Description

8 115 Plate
116 Screw
114 O-ring
111 Cap
110 Union
107 OG- ring

g 113 Redugeer
111 Cap
112 O-ring

10 119 Plale
116 Screw
114 O-ring
104 Relief valve
106 O-ring
105 Plug
106 O-ring
11 Cap
102 Reducer
106 O-ring
103 Cross
106 O«ring
102 Reducer
107 O-ring

11 138 Fixture
155 Screw
143 Washer
151 O-ring
140 Union
15()“)) O-ring
lleuJ) Container
131(11) Plate
152 Plate

(b) Item not illustrated

Figure 2-27. Pressure Test Fixture
T- 5029362 (Sheet 2 of 2)

2-183. ASSEMBLY STAND T-5029363.

2-184., DESCRIPTION.

2-185. The cxidizer valve assembly stand con-
sists of a tubular and I-beam chassis, mounted
on four casters, with a rectangular frame and
cradle attached on top of lwo verlical members.
The roctangula- frame and cradle rotate about

a hnrizontal axis between the two vertical mem-
bers by means of a hand-operated gear box. The
assembly stand i3 45 inches long, 83 inches
wide, 48-1/2 inches high, and weighs approxi-
mately 220 pounds

Scction 1]
Paragraphs 2-183 to 2-190

2-186. OPERATION.

2-187. The assembly stand is used to hold and
supporl the oxidizer valve during disassembly,
assembly, and testing. The oxidizer valve is
atlached to the assembly stand cradle with four
handling Dittings that mate with four handhing
bolts that are part of the valve. With {he oxi-
dizer valve installed i the assembly stand. the
valve can be rotated to the desired maintenance
position with the hand-uvperated gear box, and

it can also he raised or lowered with the vertical
serew adjustments on cach side of the stand,
Since the assembly stond is mounted on casters,
it can eusily be moved from one maintenance
arca to another.

2-188. MAINTENANCE.

2-189. There are no special mamtenance in-
structions for the assembly stand. exeept {or
proof testing. Disasscemble assembly stand, as
required, to accomplish necessary repair or
replacemoent. See hgure 2-28 for index and de-
tail numbers. Perform repairs. clean. and
lubricate threaded and moving parts us outlined
in R-3§96-5, Voluine 1,

2-190. PROOF TESTING. Prool-test the as-
sembly stand every 24 months with a 420-pound
proof load. See ligure 2-29 (or test sctup and
perform the following:

WARNING

Proof tests are extremely hazardous;
therefore, special precautions must
be taken. In addition to local and
standard requirements, the test area
must be cleared and adequate protec-
tion provided for test personnel.

a. Connect to test lnad an overhead hoist that
has a minimum load capacity of one ton,

b, Slowly lift test load enough to position
agsembly stand under it.

¢. Lower tesl load into cradle (9); then attach
handling fittings to handling belts on Lest load.
Make sure handling fittings are fully engaged
and locked on handling bholls,
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Figure 2-28. Agsembly Stand T'- 5029363 (Sheat 1 of 2)
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Index Detail
Nus, No. Description Bt
— RDI111 49001-0016 I
1 107 Gear reducer 4 PLACEST ' O
None Screw 7"'—5553/"' T .t
102 Handle /}m ﬁ —
103 Screw 7 T f
2 118 Pillow block . [ / ! w i
None Nut “ o e i _4 .
None Bolt . -1' Li == e i :tl‘i;lr—'
3 104 Angle N, {,f_] ll‘ ? i o
4 106 Spacer B I E Y (\\\\w n l :
5 105 Coupling NN L T P
6 206 Ring O ;L’ll b1 4
7 301 Shaft =t —, 1
126 Nut Ak . ).
125 Screw ! p— ;jH 3___5"' \
8 502 Protector 4 '_ 4
132 Screw f
9 401 Cradle A Lo A
130 Pin ) o
None Screw L) s f L
10 113 Fitting - EQ_U:I o l
128 Nut l— - _1 1
127 Screw I '
131 Lockwasher 12 ﬂ— | I 1 ‘_; HD
405 Adapter “I-m-fu
il 113 Fitting ’__1 | 4--1 CUG VARIES
403 Bolt e T—\
129 Nut = '(nvﬂ O@? 03100
127 Screw I
131 Lockwasher — l.._._l 2
402 Adapter KOTH '
12 124 I-‘l@low block ﬁl‘;; ,'{'“l’:t“fl‘:;“' view A-A
None Nut
None Bolt F1-5.2.129
13 302 Shaft
126 Nut Figure 2-29. Recommended Proof Test for
125 Screw Assembly Stand
14 501 Frame
15 101 Stand
110 Nut
109 Washer
108 Screw
202 Bushing
204 Screw
112 Pin
% Bed
earing
120 Pin
16 121 Brace
Nune Screw
17 123 Caster
None Nuts
None Bolts
11ota) Plate

(a) Item not illustrated

Figure 2-28. Assembly Stanrl
T-5029363 (Sheel 2 of 2)
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d. Slowly lower overhead hoist until full
welght of test load is imposed on assembly
stand and all tension on holst 1s relieved.
Maintain this condition for a minitmum of 3
minutes and observe assembly stand fur any
irregularities.

¢. Slowly raise overhead hoist to 1ift test
load; then disengage handling fittings and remove
test load from assembly stand.

f. Inspect assembly stand for distortion,
weld cracks, or ylelding.

2-191. HYDRAULIC TORQUE TQOL T-5029452.
2-192, DESCRIPTION.
2-193. The hydraulic torque tool consists of a

hand pump, a selector valve, two hydraulic
cylinders, two relief valves, a plate, two
brackets, an arm, and a socket. The hand
pump consists of a manually gperated piston-
type pump and a 160-cubic-inch reservoir. The
selector valve is a manually opecated four-way
valve, The hand pump and selector valve are
mounted on an aluminum plate and plumbed with
rigid tubing. Each hydraulic cylinder constasts
of two pressure plates, a cylirder, and a piston.
The pressare plates are attached to the ends

of the cylinder and contain the pressure ports.
The piston, housed in the cylinder, has a &-
inch stroke. The attach fittings are on one
pressure plate and the piston rod. The cylinder
pressure ports are comnected to the selector
valve with hoses. The piston-type relief valves
are spring-loaded and contain pressure and re-
lief ports. The plaie Is circular with cutouts
on two sldes and 10 holes to match with holes

in the oxidizer pump inlet flange. The brackets
have 6 holes to match with holes In the oxidizer
pump inlet flange and are designed to fit the
contour of the cutouts of the plate. The brackets
provide mounting for the stationary end of the
cylinder, and one of the brackels has a scale
scribed on the outer edge in increments of one
degree with a range of 0-20 degrees In each
direction. The arm {3 a steel bar with a boss
and four setscrews, a peinler on one end, and

a bearing in each end. The socket has two
dowel pins, four attachment holes at one end,
and splines in the other end.
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2-194. OPERATION.

2-195. The hydraulic torque tool 15 used to
torque the oxidizer inducer retainer bolt up to

4, 000 foot-pounds and is also used to luoser

the bolt. The plate and brackets are installed

on the oxidizer pump inlet. The socket is
attached to the boss of the arm and the arm is
positioned over the plate with the socket down
over the bolt. The eylinder piston rod end ia
attached to the arm and the other end attached

to the bracket. The selector valve is moved

to the applicable pogition (to loosen or tighten
holt) and the hand pump operated. The cylinders
move the arm in a clockwise or eounterclockwise
direction, and pressurce is applied to the bolt
with the socket un the bult.

2-1956. MAINTEHNANCE.

2-197. 'There are no special maintenance in-
structions for the hydraulic torque teol, except
for proof testing, leak testing, funclion testing,
and servicing. Disassemble the hydraulic
torque tool, as required. to accomplish neces-
sary repair or replacement.  See figure 2-30
for index and detall numbers. Perlorm re-
palrs, clean, and lubricate threaded parts, as .
outlined in R-3896-5, Volume I. Stcre hydraulic
torque tool in centainer vrovided r.nd overpack
container for shipment.

2-198. PROQF TESTING. The hoses of the
hydrauiic torque tool must be proof-tested at
six-month intervals and any time misuse or
damage is suspected. Perform leak-test pro-
cedures after proof testing is completed.

WARNING

Proof tests are hazardous: therefore,
special precautions must be taken.

In addition to local and standard
safety requirements, the test area
must be cleared and adequate pro-
tection provided for test personnel.

Apply 4,500 psig gaseous nitrogen
(MIL P-27401) to hose for 2 minutes, five suc-
cegsive times,

b. Inspect huse [ur evidence of permanent
deformation or damage.

¢. Stamp the proof pressure applied and
date on a tag and attach tag to hose.
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Figure 2-30. Hydravlic Torque Tool T-5029452 (Sheet 1 of 2}
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Inclex Detail Index Detadl
No. No. Descriptlon No. No. Description
1 435 Hand pump 12 410 Hose
¢ 449 Relief valve 407 Tee
3 420 Tube 408 Q-ring
419 Sleove 406 Nipple
418 Nut 411 Nipple
417 Elbow 409 Nipple
421 Tee 13 416 Hoge
444 Nipple 415 Nipple
423 Nipple 14 437 Plate
422 Q-ring 438 Bracket
424 Plug, 439 Bracket
4 447 Tuhe 441 Clevis
446 Sleeve 442 Plate
445 Nut 15 412 Cylinder
455 Nipple 16 101 Bracket
453 Nipple 121 Bearing
5 413 Valve 113 Screw
6 450 Tee 122 Pin
452 Nipple 129 Bolt
453 Nipple 128 Washer
454 O-ring 129 Plate
7 404 Tube 17 135 Bracket
403 Sleeve 121 Hearing
402 Nut 113 Screw
8 450 Tee 122 Pin
453 Nipple 129 Bolt
436 Nipple 128 Wusher
451 Plug 127 Plate
454 O-ring 18 133 Plate
g 429 Tube 19 107 Arm
428 Sleeve 132 Pointer
427 Nut 123 Bearing
425 Nipple 130 Setscrew
10 414 Relief vaive 20 301 Socket
11 433 Hose 21 134 Cover
431 Tee 112(2) Plate
443 O-ring 124(3) Container
432 Nipple
434 Nipple
430 Nipple

(a) Item not illustrated
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Figure 2-30. Hydraulic Torque Tool T-5029452 (Sheet 2 of 2)
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2-199, LEAK TESTING., Leak-test hozes with
gaseous nitrogen {MIL-P-27401).

a. Apply 1,003 +20 psig to hose for 15 min-
ules. Total allowable effusion must not ¢xeeced
50 ¢r per 12 inches of hose.

b. Decrease pressure o zero and protect
huse [rom contamination,

2-200. FUNCTION TESTING. The function
test must be performed at 6-month intervals
with normal usage of tool and prior 1o use with
limited usage ol tool.

a. Install a 2. 000-psi test gage to tee at out-
let of pump and apstream of relief valve.

b, Frimly secure both ¢cylinders at stationary
attach fitting.

¢. Move selector valve to TO TIGHTEN BOLT
pasition (positions stamped on mounting plate),

d. Slowly operate haned pump until ¢ylinder
pistons botiom,

e. Increase pressure until relief valve re-
lieves. The relief va.ve rmust relieve at 640
(+20, -0) nsig.

NOTE

Adjustment of the relief valve must
be accomplished with no pressure
applied and repressurized to check
adjustment.

{. Move selector valve to TO LOQSEN BOLT
pasition.

g. Repeat stepss d and 2. The relief valve
must relieve at 1,200 (+35H, -0) psig.

. Move selector valve to one position and
then the other {o decrease pressule.

{. Secure tool and store in container.
2-201. SERVICING. Servicing consists of

filling the pump reservoir with distilied water
and protectiag from freezing temperaturas,

Section I
Paragraphs 2-1589 to 2-.200

2-202. TORQUE AND INSPECTION TOQL
T-50294567 AND ADAPTER T-5035940.

2-203. DESCRIPTION.

2-204, ‘Fhe wrbopomyp torque and ispection
tool and wlapter are sunilar tools consisting of
@housing, dial mdicator, and extension rod,
The primary difference between the two tuols

15 in the lenplh of the housing and extension rod.
On tool T-5029467, the housing is 9-1 2 inches
lutig, and the extension rods are 14-3 -4 and

15-3 716 inches long, On tool T-5035940, the
housing is 19 inches long and the extonston rod
15 24-1 4 anches lung. The tools are packaged
in containers, Container T-5029467 is 24 inches
long, 4 mches wide, and 4 inches high, and
container T-5033940 is 29 anches long, 16 inches
wide, and 8 inches high, The weight of each
tool is approximatejy 1-3 4 pounds,

2-205. OPEBRATION,

2-206. The torque and inspoction tool and Lhe
adapter are used Lo measure bolt stretely when
tarquing the turbopump inducer locking bolt,
The tool iz screwed into the holiow mducer
locking bolt prior to torquing and the indicator
15 set onh zero.  As the bolt is torqued, the dial
indicator indicates the amountl of bolt strelch in
thousandths of an inch, which can then be con-
verted to foot-pounds of torque.  The longest of
the two lools is required whenever the interface
panel is installed on the engine,

2-207. MAINTENANCE,

2-208. Theare are no special maintenance in-
structions for the torgue and inspection tool

and adapter, except for servicing. Disassemble
the 1o0ls, as required, to accomplish necessary
repair or replacement. Se. ligure 2-31 for
index and detail numbers. Clean external sur-
faces with preservative WI>-40 (Rocket Chemi-
cal Co); then wipe dry with a clean, white nylon
¢loth. Store tools in coatainer previded and
aoverpack container for shipment,

2-209. SERVICING. Servicing the torque and
inspection tool and adapter congists of perforni-
ing a callhration chack of the dlal indicator. A
calibration check must be performed every 6
months on indicators that are in use.
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2-210. ALINING PINS T-5029611.
2-211, DESCRIPTION.

2-212. The thrust chamber alining pins are
four pinsthat are threaded on one endand tapered
on the other end, The tapeed oo d cor tais a
screwdriver slot, The ping are pacenaged ina
container that is 24 inches long. 4 inches wide,
and 4 inches high, The weight is approximately
4-1/2 pounds.

a 2-213. OPERATION.

2-214, The atining pins are used to guide the
thrust chamber oxidizer dome and injector onto
the thrust chamber body during assembly, The
§— four pins are evenly spaced and screwed into

-— .3 the thrust chamber body at the dome and injector
attach bolt cirele. The dome and injector are
partially assembled, then installed and alined
to the thrast chamber body with the ald of the
alining pins.

2-215, 'MAINTENANCE.

= 2-216. There are no special maintenance in-
structions for the alining pins. For parts re-
placement, see {igure 2-32 for index and detail
numbers. Periorm repairs and clean aliniag
pins as outlined in R-3896-5, Volume 1. Siore
alining »ins in container provided and overpace
container for shipment.

4,5 —
P1.5.2-27
Index Detail No.
No. {a) {b) Description
1 106 112 Indicator
2 112 106 Adapter
3 101 101 Housing
4 113 107 Rod
5 114 N/A Rod
G 105 105 Ecrew
uogcg 109?1; Container
105 \¢ 110ic Plate
111{c) 113{c) Plate Fisai
Tndex Detail
{a) Cn tool T-5028467 No. No. Description
{b) On tool T-5035940 ) )
04 Allning pin
{c) Ttem not illustrated 102() Conttiner
103(a) Plate

Figure 2-31. Torque and Inspection Tool

Filgure #-32, Alining Pins T-5026611
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2-211. TORQUE ADAPTER T-5029613,

2-218. DESCRIPTION.

2-219. The torque adapter for the propellant
vaive and duct attach bolls is ar 11/16-inch,
12-point socket with a 5-3 ‘32-in. ~long hori-
zontal offset extension and a 1/2-inch-square
drive. The adapter is packaged in a container
that is 6 inches long, 4 inches wide, and 2
inches high. The welght {3 approximately 2
pounds.

2-220. OPERATION.

2-221. The torque adapter 1s ured primarily

to remove, and install and torque the bolts that
secure propellant valves and ducts to the engine.
The adapter may also be used on any other
11/16-inch external wrenching bolt that requires
an offset extension.

2-222. MAINTENANCE.

2-223. There are no special maintepance in-
structions for the torque adapter. ‘The torque
adapter must be calibrated with the torque
wrench {t is to be used with prior to use. See
figure 2-33 for {ndex and detail numbers. Clean
torgue adapier as outlined in R-3896.5,

Volume 1. Store torque adapter in container
provided and overpack container for shipment.

F1-5-2-29
index Detuil
No. No. Description
1 106 Adapter
104{3) Container
107(2) Plate

(a) Item not fllustrated

Figure 2-33. Torgue Adapter T-5028619

Section II
Paragraphs 2.217 to 2-230

2-224. SPECIAL WRENCH ADAPTER
T-502064Z

2-225. DESCRIPTION.

2-226. The gas generator special wrench
adapter is a 3/8-inch and 7 16-inch. 12.point
box wrench, 7-3/4 inches long. The 3/8-inch
box end is machined flat and thin. The wrench
is packaged in a container that is 8 {nches long,
4 {nches wide, and 4 inches high. The weight
is approximately one pound.

2-227. OPERNATION.

2-228. The special wrench adapter is used to
remove and install the nuts that secure the gas
gené rator ball vaive oxidizer outlet to the gas
generator injector. The 3/9-inch box end,

which s machined [lat and thin, allows easy
avcess to the havd-to-get-at ball valve to injector
nuts.
2-229. MAINTENANCE,

2-230. There are no special maintenance in-
structions for the special wrench adapter. The
special wrench adapter must be calibrated with
the torque wrench it is to be used with prior to
use. BSee {igure 2-34 for index and detail num-
ber... Clean special wrench adapter as outlined
in R-3896-5, Volume {. Store special wrench
adapter in container provided and overpack con-
tainer for shipment,

X

e ~U
. F1-5-2-30
Index Detail
No. No. Description
1 101 Wrench
103}:; Contalner
102 Plate

{a) Item not illustrated
figure 2 -34, Special Wrench Adaptar T-5020642
2-29




Sectim 11
Paragraphs 2-231 to 2-345

2-231. ASSEMBLY PLATE 71'- 5029715,
2-232. DESCRIPTION.
2.233. The hypergol manifold assembly plate

consists of a rectangular-shaped flat plate with
mounting nuts and bolts.  The plate is 5-3/4
inches long, 4 Inches wide, and 38 inch thick.
The plate 1s packaged 1n a container that 15 8
mches long, 4 inches wide, and 4 inches high
The weight is approximately 2 pounds.

2-231. OPERATION.

2-235. The assembly plate is used to hold and
support the hypergol mamfold during disassem-
bly and assembly. The assembly plate 15 at-
tached to the hypergol manifald at the 1gnition
maonitor valve mounting (iange; then the other
end of the plate is secured in a vise,

2-236. MAINTENANCE.

2-237. There are no special mantenance in-
structions for the assembly plate. Forreplace-
ment of parts, see figure 2-39 for index and
detail numbers. Perform repairs and clean
assembly plate as outlined in R-3896-5, Vol-
umie [ Store assembly plate in contniner pro-
vided and vverpack conlainer [ur sinpment.

a_...@//j

i ( -
|
~ %2
F1.5-2-31
Index Detail
No, No. Description
1 101 Plate
2 102 Bolt
3 103(3} Nut
104( ) Countainer
105'% Plate

{a) Item not illustrated
Figure 2-35. Assembly Plate T-5028715
2-238. HYPERGOL SIMULATOR T-5029716,

2.239. DESCRIPTION.

2-30
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2-240. The hyperpol simulatoris a twoe-piece tool
vunsisting of a switch actuating rod and a simulato
cap. The stmulator cap is equipped with O-rings,
union, andi suf.re cap.
is packagerl in 1 container that is 24 inches long,
4 inches wide, nnd 4 inches high., The weight is
approximately 10 pounds.

2-241. OPERATION.

2-242, Thehyprrgol simulator isused tosimulate
the hypergol cartridge ind perform leak and func-
tion tests on the hypergol manifold. The hypergol
simu.ator can beused either with the acwuating

rud installed to actuate the hyperpol switchand per-
form pressureand function tests, or with the actu-

ating rod removed to perform pressure tests only.

2-243. MAINTENANCE

2-244. There are no special maintenance instruce-
tions for the hypergol simulator except for serv-
icing. Disassembln the hyperygol simulator, as
required, to accomplish necessary repair or re-
placement. See figure 2-36 for intder and detail
mimibers. Perform repairs and clean hyperpo)
simulator ag outlined in R-3896-5, Volume [
Store hypergol simulator in container provided
and overpack container for shipment.

2-245. SERVICING. Servicing consists ol
applying FS1281 grease (Dow Corning Corp} tu
threads of simulator (2) prior to each use.

F1-5.2.37
Index Detail
No. Nri. Description
1 108 Rad
2 101 Simulator
104 O-ring
103 Cap
102 Union
Nong O-ring
107 ‘: Container
105;° Plate
106'3) Plate

{2) Item not illustrated
Figure 2-36. Hypergol Simulator T-5029716

FThe hypergol simulator
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2-246. PRESSURE TEST 'IXTURE T-5029717.

2-247. DESCRIPTION.

2-248, The hypergol manifold pressure test
fixture ronsists of three test plates and two test
fixtures. The fixture set !s also equipped with
mounting serews and nuts, O-rings, unions,
and pressure caps. The {ixture set is packaged
in a container that is 8 inches long, 4 inches
wide and 4 inches high. The welght {s approx-
imately 85 pounds,

2-249, OPERATION,

2-250, The pressure test {ixture is used to
geal the hypergol manifold ports during compo-
nent leak and function testing. With the fixture

Section IT
Pavagraphs 2-246 to 2-262

set installed on the hypergol manifold, preumatic
and hydraulie pressure is applied to the mani-
fold ports through the test plates and fittings.
2-251, MAINTENANCE.

%-252, There are no special maintenanee in-
structions for the pressure test fixture, Dis-
asscmble the pressure test fixture, as required,
to accomplish necessary repair or replacement,
See figure 2-37 for index and detail numbers.
Perform repairs and cliean pressure test fixture
as outlined in R-3896-5, Volume I, Store pros-
gsure test [ixtuse in container provided and over-
pack container for shipment.

b

F1-5-2-33

Index Datail
No. Na. Description

1 204 Fixture
115 Nut
114 Bolt
102 O-ring
110 Retalner
106 Unlon
105 O-ring

2 201 Plate
10% Screw
104 O-ring
106 Unlon
105 O-ring

3 202 Plate
113 Serew
103 O-ring

4 301 Fixture
302 Bolt
304 Retainer
305 Q-ring
303 Union

5 203 Plate
107 Screw
101 O-ring
106 Union
105 O-ring
108(a) Container
109(a) Plate

{a) Item not illustrated

Figure 2-37.

Pressure Test Fixture T-5020717
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2-203. PRESSURE TEST FIXTURE T-5025731.

2-204. DESCRIPTION.

2-255. The gas gonerator nall valve pressure
test fisture consists of two test plates. The
fixture set is also cquipped with mounting bolts,
O-rings, fittings, and pressure caps. The fix-
ture set is packaged in a container that is 18
inches long, 18 inches wide, and 18 inches high,
The weight Is approximately 70 pounds,

2-256. OPERATION.,

2-237. The pressure test fixture {5 used to seal
the gas generator ball valve oxidizer inlet port
whentesting the valve at eryogenic temperatures,
With the fixture installed on the valve, liguid
nitrogen is admitted to the oxidizer {nlet port
through the test plate and fittings.

2-2568. MAINTENANCE,

2-259. There are no special maintenance
instructions for the pressure test fixture, Dis-
asscmble the pressure test (ixture, as required,
to accomplish negessary repalr or replacement,
See figure 2-38 for index and detail numbers.
Perform repairs and clean pressure text [ixture
as outlined in R-3866-%, Volume [, Store prey-
sure test fixture in container provided and over-
pack container for shipment.

2-260. PRESEURE TEST FIXTURE T-5031167.
2-2G1. DESCRIPTION.

2-262. The checkout valve pressure lest fixture
consists of six assorted test plates, two relief
valves, and fittings. The fixture set is also
equipped with mounting bolts, O-rings, pressure
eanps, and tube assrmolies. The fixture set is
packaged in a conlainer. The weight is approx-
imately 60 pounds.

2-263. OPERATION,

2-264, The pressure test [ixture is used to
seal the checkout valve ports during component
leak and function testing. With the {ixture set
installed on the valve, pneuniatic pressure is
applied to the valve ports through the test
plates and fittings.

2-32

F1-5-2.34
Index Detalil
No, No. Deseription
1 210 Plate
212 Bolt
11 Washer
209 Union
205 O-ring
2 202 Plate
204 Dolt
203 Washer
201 Seal
207 Cap
200 Union
205 O-ring
208 Plug
205 O-ring
206 Cross
209 Union
205 O-ring
a214{a) Container
213(a) Plate

{a) Ttem nol illustrated

Figure 2-38,

Pressure Test Fixture
T-5029737




R-3896-5 Section T
Volume T[ Paragraphs 2-265 tu 2-267

2-265, MAINTENANCE.

2-266, There are no special maintenanes in-
structions for the pressure test fixture, except
[or function testing, Disassemble the pressure
test lixture, as required, to accomplish neces-
sary repair or replacement.  See figury 2-39
for inddex and detail nombers. Perform repairs
and clean pressure test fixture as outlined in
R-3866-5, Volume I. Store pressure test {ix-
ture in container provided and overpack con-
tainer for shipment.

2.267. FUNCIION TESTING. The function
test consists of chocking the reliefl valves for
proper operation and relief setting.  Perform a
function test at G-monuh intervals with normal
usage of tool and prior to use with limited usage
of tnol, Using gaseous nitrogen (MIL-P-27401),
slowly increase pressuse to check relief setting,
The relief setting must be 1, 747 (+52, -0) psig.
Adjustment of the relief valve must be accom-
plished with no pressure applied.

F1-5-2-3%

Index Detail

No. No. Description

1 201 Plate
204 Bolt
20Y O-ring

2 201 Plate
204 Bolt
2085 O-ring
208 Union
211 O-ring
None(®) Relief valve
211 O-ring
212 Reducer
211 O-ring
213 Cross
211 O-ring
212 Reducer
210 O-ring

3 203 Plate
207 Bolt
206 O-ring
208 Union
211 O-ring
205 Elbow
211 O-ring
212 Reducer
210 O-ring

4 218 Tube
215 Tubing
216 B-nut
214 Sleeve
217 Plug
226(b) Container
225(b) Plate
227{) Plate

(a) Rellef valve muat be set to relieve at 1,747
psig.

() Item not {1lustrated

Figure 2-39, Pressure Test Fixture T-5031167 (Sheet 1 of 2)
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Paragraphs 2-268 to 2-2714

ndex Detail

Nu, No. Description

5 202 Plate
224 RBolt
219 O-ring
208 Union
211 Q-ring
200 Elhow
211 Q-ring
212 Reducer
210 O-ring

6 221 Tube
220 Tubing
216 B-nut
214 Sleeve

7 202 Plate
224 Dolt
219 O-ring
None @) Relicf valve
211 O-ring
2’ Roducer
21 w-ring
208 Union
211 O-ring
213 Cross
21t O-ring
212 Reducer
210 O-ring

8 202 Plate
224 Bolt
219 O-ring
222 Cap
223 Union
210 O-rlig

(a) Relief valve must be set to relieve at 1, 747
psig.
Figure 2-39, Pressure Test Fixture
T-5031167 (Sheet 2 of 2)

2-268. INSPECTION CHECK FIXTURE
T-5031172,

2-269, DESCRIPTION.

2-27(0. The ignition monitor valve laspection
check fixture consists of 2 cylindrically shaped
fixture with a mounting flange on one end and

& retaining washer and spring-loaded seat in
the other end. The fixture is packaged in a
container that is 8 inches long, 4 Inches wide,
and 4 inches high. The welght Is aporoximately
10 pounds.

2-34

R-3496-5
Volume 1

2-271, OPERATION.

2-272. The inspection chock fixture is vaed (o
cheek the longth of the ignition monttor valve

cam follower rod. With the cheek lixture attached
ta Lhe ignition monitor valve mouanting flage, the
spring-loaded seat depresses the cam follower
rod; then the dimension from the fixture surface
to the cam follower rod can be taken,

2.273, MAINTENANCE,

2-274. There are no special .naintenance in-
structions for the {nspection check fixture. Dis-
assemble the inspection check fixture, as re-
quired, to accomplish necessary vepair or re-
placement. Sec figure 2-40 for index and detail
numbers. Perform repairs and clean tnspection
cheek fixture as outlined in R-3896-5, Volume 1.
Store inspection check fixture in container pro-
vided and ovorpack container for shipment.

§
Fi-5.2-38
Index Detail
No. No. Description
1 102 Washer
2 110 Seat
3 104 Spring
4 109 Fixture
b} 101 Nut
1068  Container
1112)  piate
112(‘1) Fiate

(a) Ttem not illustrated

Figure 2-40, TInspection Check Fixture
T-5031172



R- 3806-5
Volume IT

2-275. PRESSURE TEST FIXTURE
T-5031175.

2-276. DESCRIPTION.

2-277. The Ignition monitor valve pressure
test fixture consists of five test plates and onc
tent fixture. The [ixture set is also equipped
with mounting screws, nuts, Q-rings, unions,
and pressure caps. The fixture set is packaged
in a container that is 14 inches long, 12 inches
wicde, and 6 inches high, The seight is approx-
imately 5 pounds.

2-278, OPERATION.

2-279. The pressurce test fixture is used to
seal the ignition monitor valve ports during
component leak and function testing. With the
fixture set installed on the ignition monitor
valve, pneumatic and hydraulic pressure s
applicd to the valve ports through the test plates
and fittings,

2-280, MAINTENANCE,

2-281, There are no special maintenance In-
structions for the pressure test [ixture, Dis-
assemble the pressure test fixture, as re-
quired, to accomplish necessary repair or
replacement. See figure 2-41 for lndex and
detail numbers, Perform repairs and clean
pressure test [ixture as outlined in R-3896-5,
Volume I. Store pressure test fixture in
container provided and overpack contalner for
shipmant,

2-282, -PRESSURE TEST FIXTURE
T-9031188.

2-283. DESCRIPTION.

2-284. The oxidizer dome purge check valve
pressure test {ixture consists of a plate, fix-
ture, mounting serews, O-rings, and unions.
The fixture set 15 packaged in a container that
is 8 inches long, 4 Inches wide, and 4 inches
high. The weight is approximately 2 pounds.

2-285. OPERATION.

2-286. The pressure test fixture s used to

seal the oxidizer dome purge check valve purts
during component leak and function testing, With
the fixture set installed on the valve, pneumatic
pressure is applied to the valve ports through
the test plate, fixture, and fittings,

Section I
Paragraphs 2-275 to 2-286

L2

1‘?? L6
U
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A Fi-5.2.37
Index Detail
No. No. Description

1 307 Plate
313 Plate
311 Screw
308 O-ring
321 Cap

Flgure 2-41. Pressure Test Fixture
T-50311%5 (Sheet 1 of 2)
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Section 11
Paragraphs 2-287 to 2-263
Index Detail
No. No. Descripticn
1 320 Union
{cont) 322 . O-ring
2 206 Plate
202 Plate
201 Screw
205 O-ring
207 Union
208 Q ring
3 301 Plate
306 Plate
305 Scrow
302 O-ring
303 Union
304 O-ring
4 319 Plate
38 Plate
317 O-ring
5 103 Unton
109 Cap
110 O-ring
6 104 Fixture
108 Nut
105 Washer
107 Retainer
106 O-ring
7 401 Plug
402 Plug
403 O-ring
8 501 Plate
502 Screw
504 Retainer
505 O-ring
503 Union
101{a) Container
102(2) Plate

{a) Ttemn not illustrated

R-3896-5
Volume I

2-289. PRESSURE TEST FIXTURE T-5031700,
2-290. DESCRIPTION,

2-291. The engine control valve pressure test
fizture consists of five test fixtures, mounting
screws, O-rings, and pressure caps. The fix-
ture set is packaged in a confaine: that is 14
inclies Jong, 12 inches wide, and 6 inches high.
The weight is approximately 6 pounds.

2-292. OPERATION.

2-203. The pressure test fixture 1s used to
seal the engine control valve ports during com-
ponent leak and function testing., With the fix-
ture set installed, hydraulic pressure is applied
to the valve ports throngh the test fixtures and
fittings.

j=)

e ]

Figure 2-41, Pressure Test Iixture
T-5031175 (Sheet 2 of 2)

2-287. MAINTENANCE,

2-288. There are no special maintenance in-
structions for the pressure test fixture. Dig-
assemble the pressure test fixture, as re-
gquirec, to accomplish necessary repair or
repla>ment, Ree figure 2-42 for index and
detail number., Perform repairs and clean
pressure test fixture as outlined in R-3886-95,
Volume 1. Store pressure test fixture in con-
tainer provided and overpack container for
shipment.

2-36

F1-5-2-28
Index Detall

No. No. Description

1 199 Plate
101 Screw
119 O-ring
113 Union
115 O-ring
116 O-ring

2 120 Fixture
117 Bolt
105 Washer
i21 Seal
114 Union
115 QO-ring
116 O-ring
111{a) Container
112(@) Plate

{a) Item not {lustrated

Figure 2-42. Pressure Test Fixture
T-5031188



R-3896-5
Yolume 11

2-294. MAINTENANCE.

2-295, There are no gpecial malntenance in-
structions for the pressura test fixture. For
replacement of parts, see figure 2-43 for index
and detail numbers. Perform repairs and clean
pressure test fixture as outlined in R-3896-5,
Volume I, Store pressure test fixture in con-
tainer provided and overpack container for
shipment.

2-296. PISTON ROD SIMULATOR T-5031701,
2-297. DESCRIPTION.

2-298. The oxidizer valve piston rod simulator
consists of a long cylindrical sleeve and a sol{a

tapered mandrel that fits in one end of the sleeve.

The simulator is packaged in a container that is
12 inches long, 8 inches wide, and 6 inches
high. Tho welght {s approximately 5 pounds,

Section II
Paragraphs 2-294 to 2-702

2-299. OPERATION,

2-300. The piston rod simulator is used to aid
in forming the oxldizer valve plstan rod lipseals
and also slmulate the piston rod during installa-
tion of the lip seals. With the seals {nstailed in
the valve cover, the mandrel end of the simulator
ts pressed through the geals to form them; then
the sleeve end keeps the seals formed and in
place untll the piston rod 1s installed.

2-301. MAINTENANCE.

2-302. There are no special malatenance in-
struction3 for the piston rod simulator. For
replar ment of parts, see fignre 2-44 for index
and dv .1l numbers. Perform repairs and clean
piston rod simulator as outliaed in R-38986-5,
Volume 1. Store piston rod simulator in con-
tainer provided and overpuck centainer for
ghipment.

i

1
\
<

?
Fi-6-2.39 F1-5-2-40
Index Detail Index Detail
No. No. Description No. No. Desgcription
1 302 Fixture 1 101 Sleeve
203 Screw
2 102 Mandrel
204 O-ring (a)
104'\a Container
205 Cap 103(3) Pl
2 301 Fixture ate
203 Serew
201 O-ring (a) Item not illustrated
202 Cap
3 d03 Fixture Figure 2-44, Piston Rod Simulator
203 Screw T-5031701
204 O-ring
205 Cap
206(a) Contalner
207(2) Plate

(a) Ttem not illustrated

Figure 2-43, Preasure Teat Fixture
T-5031700




Section 11
Paragraphs 2-303 to 2-326

2-303., SPRING COMPRESSOR T-5034154,
2-304. DESCRIPTION,

2-305, The fuel valve spring compresgor con-
slsts of a U-shaped frame with an attach point
on cach leg of the frame, a threaded shaft,
spring guide, and attach bolte. The compressor
is packaged in a container that is i4 inches
long, 12 inches wide, and 6 inches high. The
welght 1s approximately 8 pounds,

2-3G6. OPERATICN,

2-307. The spring compressor is used to com-
press the fuel valve poppet closing spring during
disassembly and assembly of the valve. During
valve assembly, the spring, washers, and pop-
pet are stacked in the valve; thenthe compressor
is attached to the outlet port with four bolis.

The compressor guide engages with the poppot
and the threaded shaft is used to compress the
spring until the poppet retalning nut is attached,

2-308, MAINTENANCE,

2-308, There are no speclal maintenance in-
structions for the spring compressor. Dlsas-
semble the spring compressor, as required,

to accomplish necessary repair or replacement.
Sec figure 2-45 for index and part numbers,
Perform repairs and clean spring compressor
as outlined in R-3886-5, Volume I, Siore
spring compressor in container provided and
cverpack contalier for shipment.

J 2-310 through 2-316 deleted.

2-317. WRENCH T-5034179.
2-318., DESCRIPTION,

2-319. The fuel valve wrench is an offset,
1/2-inch, open-end wrench approximately 15
inches long. The wrench is packaged in a eon-
tainer that is 24 inches long, 4 Inches wide,
and 4 inches high. Thewelghtisapproximately
2-1/2 pounds.

2-320, OPERATION,

2-321. The wrench is used to hold the funl
valve plston stationary when torquing the poppet
retaining nut,

2-322. MAINTENANCE,

2-323. There are no special maintenance in-
structions for the wrench., For replacement of
parts, see figure 2-47 for index and detail num-
bers, Clean wrench as outlined in R-38088-5,
Volume I. Store wrench in container provided
and overpack container for shipment.

2-38 Change No. 2 - 14 August 1869

R-3896-5
Volume I1

Fl1-5.2.41

Index Detail

No. No. Description

1 108 Screw

2 106 Screw
107 Nut

3 102 Frame

4 101 Guide
112 a; Container
113'a Plate

(a)} Item not tilustrated {

Figure 2-45, Spring Compressor T-5034154

2-324. PRESSURE TEST FIXTURE T-5034186,
2-325. DESCRIPTION,

2-328. The pressure test fixture consists of
test plates, univns, bolts, O-rings, and a
pressure-actuated seal packaged in a container,
The circular test plate iucorporates three mount
holes, a 1/8-inch hole drilled through the plate,
an indentation on the mating side for an O-ring,
and a threaded boes on the opposite side for
installation of a union. The square test plate
incorporates four mount holes, a sealing sur-
face on one side to mate withapressure-actuated
seal, and a threaded boss on the opposite side

to mate with a union. Maximum pressure and
the bolt torque are stamped on each of the pres-
sure test fixtures. The function of the pressure
test fixture is to seal open ports of the turbo-
pump LOX seal purge and gas generator injector |
purge check valves. The test fixture is pack-
aged in a contalner that is il inches long, 3
inches wide, and 2 inches high. The weight is
approxiniately 3 pounds,

Figure 2-46 deleted. N



R-3896-5 Section I]
Volume II Paragraphs 2-327 to 2-337

N
Fl-5-2-44
Index Detail
No. No. Deseription
1 101 Wrench

104(a) Container
105(a) Plate

{a) Ttem not illustrated

Flgure 2-47. Wrench T-5034179
2-327. OPERATION.

2-328. The pressure test fixture is used to
presgure-check the turbopump LOX seal purge
check valve using a test media of guseous or
liguid nitrogen,

2-329, MAINTENANCE.

2-330, There are noe speclal maintenance in-
structions for the pressure test fixture, Dis-
assemble the pressure test fixture, as ra-
quired, o accomplish necessary repair or
replacement. See figure 2-48 for index and
detail numbers. Clean pressure test flxture,
as outlined in R-3896-5, Volume I. Store
pressure test fixture in container provided and
overpack container for shipment.

2-331. PRESSURE TEST FIXTURE T-503464]1,

2-332. DESCRIPTION.

2-333, Thu pressure test [ixture conslsts of
test nlates plugs, ualons, O-rings, and attach-
ing hardware. The function of the pressure

test fixture is to seal openings of the heat ex-
changer check valve, The fixture is packaped
in a container that is 24 inches long, 10 inches
wide, and 6 inches high. The weieht is approx-
imately 18 pounds.

2-334. OPERATION.

2-335. The pressure test fixture is used to
pressure-test the heat exchanger check valve,

2-336. MAINTENANCE,

2-337. There are ne special maintenance
instructions for the pressure test fixturs, Dis-
assemble the pressure test fixture, as required,
to accomplish necessary repair or replacement.
See figure 2-49 for index and part numbers,
Clean the pressure test fixture as outlined in
R-13896-5, Vrlumeo I. Store pressure test fix-
tu. e in contalner provided and overpack con-
talner for shipment.
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l Fl3.2-48
‘Index Detail
Nao. No. Desecription
1 116 Test plate
104 Nut
105 Scerew
115 Seal
2 113 Union
1 14 L)" a.’.ng
J 103 Test plate
104 Nut
105 Screw
106 O-ring
109(8) Container

110() Plate

E) Item not llustrated

Fig.ure 2-48. Pressure Test Fixture
T-5034186

Page 2-40 deleted,
Change No, 2 - 14 August 1869 2-39/2-40



R-3896-5
Volume I1

Fl.5-2.48
Index Detalil
No, No. Desgcription
1 101 Plug
102 O-ring
2 107 Plate
106 C-ring
103 Screw
104 Nut
105 Washer
3 109 Piate
110 O-ring
108 Screw
112 Unlon
111 O-ring
4 113 Plate
110 O-ring
108 Screw
112 Union
111 O-ring
5 117 Plate
123 O-ring
11¢ Screw
104 Nut
105 Washer
118 Reducer
119 O-ring
120(a) Container
121(a) Plate
12a(a) Plate

(a) Item not illustrated

Figure 2-49,

Pressure Teat Fixture
T-5034641

Section 11
Paragraphs 2-338 to 2-349

2.338. PRESSURE TEST FIXTURE T-5034712.

2-339. DESCRIPTION,

2-340. The pressure test fixture consists of
11 assorted test plates for the gas generator.
The plates are equipped with mounting holes,
Q-ring grooves, and threaded ports for {ittings.
The fixture {5 packaged in a container., The
function of the test plate fixture is to seal the
open ports of the gas generator, The fxture is
packaged in a eontainer that is approximately
17 inches long, 17 inches wide, and 1L inches

high. The weight is approximately 57 pounds,
2-341. OPERATION.
2-342. The pressure test fixture is used to

seal the ports of the gas generator during com-
ponent leak and function testing.

2-343. MAINTENANCE,

2-344. There are no special maintenance in-
structions for the pressure test {ixture. Dis-
assemble pressure test fixture, as required,

to accomplish necessary repair or replacement,
Sce figure 2-50 for index and detall numbers,
Clean nressure test fixture as outllned in
R-3896-5, Volume [. Store pressure test fix-
ture in container provided and overpack contalner
for shipment.

2-345. TORQUE ADAPTER T-5035210.

2-346. DESCRIPTION.

2-347. The torque adapter consists of a steel
wrench end designed [or uge with a 3/8-inch-
drive torque wrench, The adapter is packaged
in a cuntainer that is approximately 6 irches
long, 4 inches wide, and 2 {nches high.

2-348. OPERATION.

2-349. The torque adapter is installed on a
3/8-inch-drive torque wrench to provide a
method to torque a 1/2-lnch-cipmeter retainer
on the hypergol manifold,

2-41



Section 11

R-3895-5
Volume I

Index Detail
No. No, Description
3 202 Plate
107 O-ring
108 Serew
113 Union
114 O-ring
4 204 Plate
105 O-ring
106 Scrow
113 Union
114 O-ring
5 205 Plate
128 O-cing
191 Boit
132 Bolt
6 206 Plate
122 Plug
123 O-ring
114 O-ring
129 Dolt
7 207 Plate
118 Washer
119 Nut
121 O-ring
130 Bolt
8 208 Plate
116 O-ring
129 Bolt
9 209 Plate
114 O-ring
122 Plug
F1.5-2-48 123 O-ring
129 Bolt
Index Detail }g ggé Isia:e
ate
No. No. Description 203 Bolt
1 124 Plate 304 Washer
113 Union 305 Nut
114 O-ring 306 O-ring
133 O-ring 307 O-ring
124 Bolt 308 Plate
2 201 Plate 101(2) Plate
109 O-ring 102(a) Container
110 Screw 127(3) Plate
(a} Ttem not illustrated
Figure 2-50. Pressure Test Fixture T-5034712
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2-350. MAINTENANCE.

2-351. There are no special maintenance in-
struetions for the torque adapter. See figure
2-51 for index and detail numbers, Clean
torque adapter as outlined in R-3846-5,
Volume [, Store torque adapter in centainer
provided and overpack container for shipment,

2-352. HOLDING FIXTURE T-5035218.

2-353. DESCRIPTION.

2-354. 'The holding fixture consists of a
rectangular frame with a cutout on lop that
matehes the gas generator hall valve oxidizer
bolt, a gasket bonded to the top of the frame,
and a tabe.  The function of the holding {ixture
is to hold the oxidizer ball during shait bearing
installation. The holding fixture i» packaged
in a contatuer that is 8 inches long, 4 inches
wide, and 4 inches high. The weight 1s approx-
imately 5 pounds,

o i st
F1.5-2.50
Index Detatl
No. No. Description
1 104 Adapter
102(a) Container
103() Plate

{a) Item not illustrated

Section 11
Pacagrapns 2-350 to 2-353

2-355. OPERATION,

2.356. The holding {ixture is used to securethe
oxidizer ball in position for ball shaft bearing
installation, and the tube is used to press the
bearing on the shaft.

2-357. WMAINTENANCE,

2-358, There are no special maintenance
instructions for the holding fixture. Dis-
assemble holding fixture, as required, to
accomplish necessary repair or replacement,
See ligure 2-52 for index and detail numbers,
Clean holding fixture as outlined in R-3896-5,
Volume 1. Store holding fixture in container
provided and overpack container for shipment,

Index Detail
No. No. Description
1 101 Holding fixture
2 108 Tube
105(a) Contalner
107%@) Plate

Figure 2-51. Torque Adapter T-5035210

{a) Hem not {llustrated

Figure 2-52. Holding Fixture T-5035218
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Section 11 R-3896-5

Paragraphs 2-836 to 2-377 Volume I

2-356., COMPRESSOR TOOL T-5035232, 2-366, POPPET REMOVAL TOQL T-5035223,
2-8°C  DESCRIPTION. 2-367. DESCRIPTION.

2-361. The compressor tool is a 4340 stecl
alioy strap th. , is 5 inches long, 3/4 inchwide,
and 1/4 inch thick, incorporatin, a hoss on one
end. A hole Is drilled through the Loss and the
strap. The tool is packaged lh a plastic box

that is 6 inches long, 4 inches wi“'e, and 2 inches
high., 'The weight is approximately one pound.

2-362. OPERATION.

2-363. The compressor tool iz used to cor-
press the slide in the ignition monitor valve so
that the rod can be adjusted.

2-364. MAIN1ENANCE.

2-365. There are no special maintenance in-
structions for the compressor wol. Sece figure
2-53 f~r index and detail numbers. Clean
compressor tool as outlined in R-3896-5,
Volume 1. Store compressor tool in container
provided and overpack container for shipment.

F1.5-2-52
Index Detail
No. Na. [Description
1 101 Tool
1p2a) Container
103(a) Plate

{2} Ttem not {llustrated

Figure 2-£3. Compressor Tool T-5035222

2-44

2-368. The poppet removal tool consists of a
frame, threaded shaft, and cap nuts, 'The shait
has a toggle pad on one end and a tee handle on
the opposite end. Gasket material is bonded to
the toggle pad and pads of the frame. The
function of the tool {5 tc remove a poppet from
the oxidizer valve, The tool is packazed ina
plastic container that is 14 inches long, 12 inches
wide, and 6 inches high. The weight is approx-
imately 5 pounds.

2-369, OPERATION.

2-370. 'The tool is atlached to the valve and the
threaded shaft is rotated to press the poppet from
the valve,

2-371. MAINTENANCE,

2-372. There are no special maintenance in-
structions for the poppet removal tool, See
figure 2-54 for index and detail numbers. Clean
poppet removal tool as outlined in R-3886-5,
Volume [, Store poppet removal tocl in con-
tainer provided and overpacl. container for ship-
ment,

2-313. BEARING INSTALLER T-5035229.

2-374. DESCRIPTION.

2-375. 'The bearing installer consists of a
welded two-legged frame with a bolt threaded

and centered through the crossmember of the
frame. A rotating pilot is attached to the end of
the bolt. The attaching surfaces of the legs are
cushioned. The function of the bearing installer
is to install a bearing in a housing. TL: installer
is packaged in a container that is 12 inches
long, 8 inches wide, and 6 inches high. The
weight {s approximately 3 pounds.

2-316. OPERATION,

2-377. The bearing installer is used to {nstall
a bearing in the housing of the gas generator
ball valve. With the pilot engaging the bearing,
the threaded shalt is rotated, forcing the bearing
into place.



K-3896-5
volume 11

F1-5-2-53

Index Detail
No. No. Description
1 101 Frame
103 Pad
104 Screw
2 102 Pad
108 Gasket
K] 106 Screw
105 Handle
110{a) Container
111(a) Plate

{a) Ttem not {llustrated

Figure 2-54, Poppet Removal Tool

T-5035223

2-378. MAINTENANCE,

2-379. There are no special maintenance
Instructions for the bearing installer. See
figure 2-55 for index and detail numbers.

Clean bearing installer as outlined in R-3896-5,
Volume . Store bearing installer in container
provided and overpack container for shipment.

2-380. HOLDING FIXTURE T-5035230.
2-38l, DESCRIPTION.

2-382, The holding fixture consists of two
rectangular facing plates sepavated by rods at
the corners. The plates are approximately 8
inches apart. The rods are welded to the lower
plates. The upper plate 1e attached to the rods
with capserews. The lower plate contalns an
adjustable screw to support the bearing area of

Section 1l
Paragraphs 2-378 to 2-384

the housing. The upper plate contains holes for
bolting the housing in place. A shaft and aguide
are provided with the {ixture to install the
bearing. The [unction of the holding fixture is
to hold a housing for installing a bearing. The
fixture is packaged in a container that ia 11
inches long, 7 inches wide, and B inches high.
The weight is approximately 12-1/2 pounds.

Fl-5-2.54

Detall

Index

No. No. Description

1 103 Frame

2 102 Roll pin

3 104 Pilot

4 101 Screw

5 107 Screw
108 Washer
109(a) Contalner
110(2) Plate

(a) Item not illustrated

Figure 2-55, Bearing Installer T-5035229
2-383. OPERATION.
2-384. The holding fixture is used to support
the gas generator ball valve oxidizer housing

to press a bearing in the housing, using the
bearing Installation shaft and guide,
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Paragraphs 2-385 to 2-398

2-385. MAINTENANCE.

2-386, There are no special maintenance in-
structions for the holding (ixture, Disassemble
holding lixture, as required, to acceomplish
neeesgary repair or veplacement, See figure
2-56 for index and detail humbers.  Clean hold -
i fixture as outlined in 1-3896-5, Volume 1.
Store holding fixture in container provided and
overpack container for shipment.

|

Index Detail

No. No. Description

1 102 Plate
103 Jig foot
107 Screw

2 104 Serew

3 113 Plate

4 111 Screw

b 112 Nut

6 105 Shaft

7 106 Guide
114(a) Container
109(a} Plate

{a) Htem not Nustrated
Figure 2-56, Holding Fixture T-5035230
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2-387. TORQUE WRENCH (ADAPTER)
T-5035233,

AP

2.388. DESCRIPTION.

2-389, The torque wrench adapter consists of
a flat, offset metal strap with two dowel pins in
one end for engaying holes ina retainbiy nut and
a square hole in the opposite end for adapting to
a torque wrencn. The function of the torque
wrench adapter is to provide a connection between
a torque wrernch and a nut in the gas generator
ball valve. The adapter is packaged in a con-
tainer that i3 11 inches long, 3 inches wide, and
2 inchesg high. The weight is approximately 2
pounds.

2.3%0. OPERATION.

2-391. Tho torque wrench adapter is used to
torque a nut in the gas generator ball valve
housing,

2-39%. MAINTENANCE.

2-393, Thereare no special maintenance instrue-
tions for the torque wrenchadapter. See figure
2-57 for index and detail numbers. Cleantorque !
wirenchadapter as outlined in R-3896-5, Volunmiel,
Store torque wrench adapter in container pro-
vided and overpack container for shipment.

2-384, WRENCH T-5035245,

2-385. DESCRIPTION.

2-398. The wrench consists of an extra-deep
standard socket with a p~~ton of the hex wall
removed. The function of the wrench is to pro-
vide a method for installing vent valves., The
wrench is packaged in a container that is 6
inches long, 4 inches wide, and 2 inches high.
The weight is approximately one pound.

2-397. OPERATION.

2-398., The wrench is used with a suitable
handle to install vent valves where clearances
prevent the use of a regulayr socket.

e,
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Volume I Paragraphs 2-36¢ to 2-407
e EREU——
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i
~~
FL-5.2.5°
Index Detail
No. Na. Description
i 101 Wrench
102{a) Container
103() Plate
{a) Item not {llustrated
Figure 2-58. Wrench T-5035245
F1-5-2-56 2-401. TORQUE WRENCH T-5035248.
Index Detail
No. No. Description 2-402. DESCRIPTION.
2-403. The torque wrench consists of a dise
1 101 Adapter with a square hole in the center and protruding
102(3) Pin pins on either side. The function of the torque
103 Container wrench is to provide a method for tnstalling an
105() Plate

(a) Item not illustrated

Figure 2-57. Torque Wrench (Adapter)
T-5035233

2-399, MAINTENANCE.

2-400. There are no special maintenance in-
structions for the wrench., See figure 2-58 for
index and detail numbers. Clean wrench as
outlined in R-3896-5, Volume 1. Store
wrench {n container provided and overpack
container for shipment.

cxternally threaded nut. The torque wrench is
packaged in a container that is 6 inches long,

4 inches wide, and 2 inches high. The weight
is approximately one pound.

2-404, OPERATION.

2-405. The torque wrench is used with a
suitable handle to install an externally threaded
nut in the gas generator ball valve oxidizer
housing.

2-406. MAINTENANCE.

2-407. There are no special maintenance in-
structions for the torque wrench. See figure
2-59 for index and detail numbers. Cleantorque
wrench as outlined in R-3896-5, Volume 1.
Store torque wrench in contatner provided and
overpack container for shipment.
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R-3896-5

Paragraphs 2-408 to 2-421 Volume II
1 - ——
Fl-5.2-58 F1-5.2-59
Index Detail Index Detail
No. No. Description No. No. Deseription
1 101 Wrench 1 101 Wrench
102 Pin 102 Pin
103(a) Contatner 103(a) Container
1g5() Plate 105(”) Plate

(a) Item not illustrated

(a) Item not {llustrated.

Figure 2-59, Torgque Wrench T-5035248

2-408. SPANNER WRENCH T-5035249.

2-409. DESCRIPTION,

2-410. The spanner wrench consists of a cyl-
inder with one closed end and an external flange
on the open end. A square hole is incorporated
in the center of the closed end and two dowel pins
extend from the surface of the flange at the open
end. The function of the spanner wrench {s to
provide a method for removing and installing an
externally threaded retainer. The wrench is
packaged in a container that is 8 tnches long,

4 inches wide, and 4 inches high. The weight is
approximately 2 pounds.

2-411, OPERATION.

2-412, The spanner wrench is used to remove
or install an externally threaded retainer in the
gas generator ball valve fuel housing.

2-413, MAINTENANCE.

2-414, There are no special maintenance
instructions for the spanner wrench. See

figure 2-60 for index and cletail pumbers. Clean
spanner wrench as outlined in R-3896-5, Vol -
ume [. Store sp.nner wrench in container pro-
vided and overpack contalner for shipment.

2-48

Figure 2-60. Spanner Wrench T-5035249

2-415. PRESSURE TEST FIXTURE T-5035571,

2-416, DESCRIPTION.

2-417, The pressure test fixture consists of a
single pressure test platr with & raised center,
bolts for installing the fixture, two ports for
pressurizing and monitoring, and a relief valve,
Two handles are welded to the outer surface,
The fixture is approximately 20 inches in diam-
eter and 2 inches thick. The function of the test
plate is to provide a method for closing off the
turbopump oxidizer inlet. The fixture is pack
aged in a container that is 22 inches long, 22
inches wide, and 6 inches high, The weight is
approximately 50 pounds.

%-418, OPERATION.

2-419. The pressure test fixture is used to
perform pressure tests or the propellant feed
(oxidizer) system of the engine.

2-420. MAINTENANCE.

2-421. There are no special maintenauce in-
structions for the pressure test {ixture. Dis-
agsemble pressure test fixture, as required, to
accomplish necessary repair or replacement.
See figure 2-61 for index and detall numbers.
Clean pressure test {ixture as outlined in



R-389A”-5 Section II
Volume II Paragraphs 2-422 to 2-433

R-3896-5, Volume 1. Store pressure test
fixture in container provided and overpack con-
tainer for shipment,

F1-5-2-60

Index Detail
No. No. Description
1 101 Plate
107 Bolt
110 Q-ring
2 103 Union
102 Q-ring
3 111 Plug
112 O-ring
4 113 Plug
114 O-ring
5 118 Valve
114 O-ring
116(a) Container
1176} Plate

(a; Ttem not illustrated

Figure 2-61. Pressure Test Fixture
T-5035571

2-422. PRESSURE TEST FIXTURE T-5035912,

2-423. DESCRIPTION.

2-424. The pressure test fixture consists of
test plates, unions, O-rings, and attaching

hardware. The function of the pressure test
fixture is to seal ports of the hearing coolant

control valve and the flanged feed tube. The
fixture is packaged in a container thatis 8inches
long, 4 inches wide, and 4 inches high. The
welght s approximately 5 pounds.

2-425. OPERATION.

2-.426. The pressure test fixture is used to seal
ports while pressure testing of the turbopump
bearing coolant control valve and the valve to
No. 1and No. 2 bearing lube feed tubes.

2-427. MAINTENANCE,

2-428. There are no special maintenance in-
structions for the pressure test fixture. Dis-
assemble pressure test fixture, as required,

to accomplish necessary repair or replacement.
Sce flgure 2-62 for index and detail numbers.
Clean pressure test fixture as outlined in
R-3896-5, Volume I, Store pressure test fix-
ture in container provided and overp'ick con-
tainer for shipment.

2-429, INDUCER PULLER T -5035933.

2-430, DESCRIPTION.

2-431. 7he inducer pulier 1s an adjustable,
expanding tool consisting of a housing, threaded
shaft, collets, guldes, and pad. The function

of the inducer puller is to provide a method {or
separcting closely fitting parts. The inducer
puller is vackaged in a container that is 1Ginches
long, 5 incnes wide, and 5 inches high. 'The
weight is approximately 15 pounds.

2-432, OPERATION.

2-433. The inducer puller is used to remove
the turbopump oxidizer inducer {rom the turbo-
pump shaft. The inducer puller is inserted in
the internally flared end of the inducer and ad-
justed to expand to the contour of the flare. The
end of the puller hottoms against the internal
end of the hollow turbopump shaft. Rotating

the threaded shaft of the puller exerts force
agalnst the shaft and the inducer, pulling the
inducer from the shait.
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Section Ii R-3896-5

Paragraphs 2-434 to 2-440 Volume 11
Index Detail

Nao. No. Desceription

1 110 Plate
105 O-ring
109 Bolt
107 Union
108 QO-ring

2 106 Plug
108 O-ring

3 104 Plate
105 O-ring

4 113 Plate
105 O-ring
115 Wasgher
114 Boit
102 Nut
107 Union
108 O-ring

5 118 Plate
119 Bolt
108 O-ring
107 Union
117 Cap
116 O-ring
103(a) Container
120(a) Plate
121() Plate

Fl.5-2.61

{n) item not illustrated

Filgure 2-62. Pressure Test Fixture T-5035912

2-434. MAINTENANCE.

2-435. There are no special maintenance
{nstruciions for the inducer puller. Dis-
asgemble inducer puller, as required, to
accomplish necessary repair or replacement.
See figure 2-63 for index and detail numbers.
Clean, and apply dry-{ilm Jubricant

RB0140-007 (Rocketdyne) to all working surfaces
of inducer puller as outlined in R-3896-5,
Volume I. Store inducer puller in container
provided and overpack confainer for shipment.

2-436, IMPELLER CQUPLING PULLER
T-5035934.

2.431. DESCRIPTION.

2-438. The impeller couvpling puller consists
of a housing, threaded shait, puller tips, and

cap. The function of the impeller coupling
puller is to separate a closely fit part from a
shaft. The tool is packed in a container that
is 28 inchesg long, 7 inches wide, and 8 inches
high. The weight 18 approximately 75 pounds.

2-439. OPERATION.

2-440. The impeller counling puller is used to
pull the turbopump LOX impeller coupling from
the turbopump shaft. The tool is installed with
the puller tips following the bayonet slot of the
coupling, The tool is then rotated clockwise so
that the puller tips engage the flange of the
coupling. ‘The shalt is rotated by hand to
secure the tool in place and an impact wrench
is used to further rotate the shaft to pull the
coupling from the shaft.
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Section II

Fl-5-2.62

Paragraphs 2-441 to 2-447
Index Detail
Na. No. Deseription
1 209 Pad
104 Screw
2 105 Ball
3 204 Jig foot
4 208 Knurl nut
5 207 Collar
6 a0l Retainer
109 Screw
¥l 302 Guide
102 Screw
8 103 Spring
9 303 Collet
10 401 Housing
111 Key
11 201 Shaft
108{a) Container
107{a) Plate
112(a) Plate

(a) Item not {llustrated

Figure 2-63. Inducer Puiler T-5035933

2-441, MAINTENANCE,

2-442, There are no specfal maintenance
instructions for the tmpeller coupling puller.
Disassemble the impeller coupling puller, asg
required, to accomplish necessary repair or
replacement. See figure 2-64 for index and
detail numbers. Clean impeller coupling
puiler as outlined in R-3896-5, Volume L.
Stare impeller coupling puiler in container
provided and overpack container for shipment,

2-443, LOX INDUCER CAP PULLER
T-5035537,

2-444, DESCRIPTION.

2-445, The LOX inducer cap puller consists of
a frame and an expandable pulling tool, The
function of the LOX inducer cap puller is to
separate a closely (it cap from a holt. The
tool is packed in a container that is 24 inches
long, 12 inches wide, and 6 inches high, The
weight s approximately 17 pounds.

2-446. OPERATION.

2-447. The LOX inducer cap puller is used to
remove the fairing cap [rom the boit in the
end of the turbopump shaft., The frame of the
tool is installed across the LOX inlet, and the
pulling tool is inserted 'nto the opening in the
cap. The tool is expanced until the tips
engage the internal surface of the cap. The
adjustable nut on the externally threaded sur-
face of the puller ig then rotated against the
frame, backing off the puller and removing the
cap.
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Section I R 3806-5
Paragraphs 2-448 to 2-449 Volume 11

required, to aceomplishnecessary repair or
replacement. See figure 2-65 for index and
detail numbers. Clean LOX inducar cap puller
as outlined in R-3898-5, Volume I, Store LOX
inducer cap puller in container provided and
overpack container for shipment.

vzl
O
|
C
[T,
Fi-£-2.83 ,
Index Detail )C:)c:a
No. No. Description e
1 201 Housing 0
103 Screw
2 204 Shaft
3 403 Puller tip F1-5.0-84
4 302 th’ font Index Detail
5 102 Bal) No. No. Deseription
] 207 Cap
n 205 Bar 112 Screw
107®)  Container 2 101 Barrel
108@) Plate 3 102 Nut
4 104 Expander
a) Ttem not {llustrated 106() Container
Figure 2-64. Tmpeller Coupling Puller 107(@) Plate
T-5035934 {a) Item not illustrated
2-448. MAINTENANCE, Figure 2-65. LOX Inducer Cap Puller

2-449, There are no special maintenance T-5035037

instructions for the LOX inducer cap puller.
Disassemble the LOX {nducer cap puller, as
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Volume 11 Paragraphs 2-450 to 2-463

2-450, ADAPTER T-5035940.

2-451. This tool is identical (except for
length) to torque and inspection tool T-5028467
described {n paragraph 2-202,

2-452, ADAPTER T-5035941,
2-453, DESCRIPTION.

2-454, The adapter consists of a circular
frame and a pilot. The function of the adapter
is to provide an attach point for a hydraulic
torque wrench when the engine interface panel
is installed, The adapter is packaged ina
container that 18 24 inches long, 24 inches
wide, and 12 inches high. The weight is
approximately 60 pounds.

2-455., OPERATION.,

2-458, The adapter is used to support the
hydraulic torque wrench when the engine inter-
face panel is installed, The adapter is used in
conjunction with other tools at the turbopump
LOX inlet to torque the inducer bolt.

2-457, MAINTENANCE.

2-458. There are no special malntenance
instructions for the adapter. Disassemble
adapter, as required, to accomplish necessary
repair or replacement. See figure 2-66 for
index and detail numbers. Clean adapter as O P
outlined in R-3886-5, Volume [. Store adapter
in contailner provided and overpack container
for shipment,

Fi-3-2-68

2-459., SPACER T-5036700. Index Detail

2-460, DESCRIPTION. No. No. Description

2-461, The spacer consists of a flat Micarta 1 igi Support

bar. A rounded recess is incorporated in one 103 g‘”‘ ew

end of the bar. The function of the spacer is 5 301 crew

to provide a method for holding parts in place 5 505 2;:% (o

. h
during component assembly. The spacer is 4 208 Adapter

packaged in a2 container that is 8 inches long, 102
4 {nches wide, and 4 inches high. The weight Screw

207 Screw
8 .
is approxlmately ounces 1 Ea} {
2'462. OPERATION, 107 ) Plate

2-463, The spacer is used to hold the oxidizer (a) Ttem not {llustrated

ball of the gas generator ball valve in place so - N
that washers can be installed, The recess in Figure 2-66. Adapter T-5035941
the end of the spacer fits over the ball shait,
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Paragraphs 2-464 to 2-475 Volume IT

2-464. MAINTENANCE. 2-471, MAINTENANCE,

2-485, There are no special maintenance 2-4%2, There are no apecial maintenance
instructions for the spacer, See flgure 2-67 instructions for the assembly tool. Sce fipure
for index and detail numbers., Clean spacer as 2-68 for index and detail numbers. Clean
outlined in R-3896-5, Volume 1. Store spacer assembly tool as outlined in R-38Y6-5,

in container provided and overpack container Volume [ Store agsembly tool in container
for shipment. provided and overpack container for shipment,

F1-5-2-87 P1-5-2-68
Index Detall :
Index Detail
No. No. Description No. No. Description
1 ol ohaeer 1 101 Assembly tool
103() Plate 102(2) Container
103(a) Plate

(a) Item not illustrated @) Tter not iestrated

Figure 2-67. Spacer T-5036700 Figure 2-68. Assembly Tool T-5036718

2-466. ASSEMBLY TOOL T-5036718. 2-473. PRESSURE TEST FIXTURE T-5036722.
2-468. The tool consists of a 5/8-1nch 2-475. The pressure test fixture consists of
diameter rod with a knurled handle, The tool four testplates, fittings, and attaching hardware.
is 10 inches long, The function of the assembly The function of the pressure test fixture is to
tool is to provide a means of installing a hy- provide a method of sealing component ports
draulic [ilter. The teol is packaged in a con- during pressure testing. The fixture is packed
tainer that is 11 inches long, 3 inches wide, in a contalner that is 8inches long, 8 inches

and 2 inches high. The weight is approximately wide, and 4 inches high. The weight is approx-
one pound, imately 5 pounds.

2-469, OPERATION,

2-470. The assembly tool is used to install a
filter in the control body of the hydraulic con-
trol valve, The tool ig inserted in the center
of the filter.
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Volume 1

2-476, OPERATION,

2-471. 'The pressure test [lixture test plates
and plug are used o seal ports of the bearing
coolant control valve hody.  The plates are
installed with bolts.  The fittings in the plates
are used to supply and monitor pressures.

2-473. MAINTENANCE.

2-479. There are no special maintenance
instructions for the pressure test fixture,
Disassenihle pressure test fixture, as

Section II
Paragraphs 2-476 to 2-479

required, to accomplish necessary repair
or replacement,  See figure 2-65 for index
and detail numbers, Clean pressure test
lixture as outlined in R-3806-5, Volume L
Store pressure test fixture in container pro-
vided and overpack container for shipment.

Index Detail
3 " : No, No, Description
g & | 1
% ﬁ?%/‘b (coni) 121 Cap
%q ﬁ 104 Scrow
Q e - 2 102 Plate
N })aJ 119 O-ring
' 111 Ring
? 120 Union
122 O-ring
GW 121 Cap
123 Screw
Q |° i&@ 3 103 Plate
0 112 O-ring
. 120 Unlon
@ £ 123 O-ring
123 Screw
4 113 Plate
114 O-ring
123 Screw
il 120 Union
Index Detail igi g-rmg
No. No. Description ap
_— 5 115 Plug
1 101 Plate 106 O-ring
109 O-ring 124(a) Container
120 Union 117{a) Plate
122 O-ring 11ga) Plate

(a) Item not illustrated

Figure 2-69.

Pressure Test Fixture T-5036722 .
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Paragraphs 2-480 to 2-493

2-440. SEAL FORMING TOOL T-5036723.

2-481. DESCRIPTION.

2-482. The seal forming tool consists of a
mandrel, a forming block, cup, and nose. The
function of the tool is to form and install seals.
The tool is packaged in a container that is 12
inches long, 8 inches wide, and 6 inches high.
The weight is approximately 10 pounds.

2-483, OPERATION.

2-484, The seal forming tool is used for form-
ing and installing seals during assembly of the
oxidizer valve, The seals are installed on the
forming nose and formed by the forming block
and cup,

2-485. MAINTENANCE.

2-486. There are no special maintenance
instructions for the seal forming tool, Dis~
assemble tool, as required, to accomplish
necessary repair or replacement. See figure
2-70 for index and detail numbers., Clean tool
as outlined in R-3896-5, Volume 1. Store tool
in container provided and overpack contalner
for shipment,

2-487. SPECIAL SOCKET WRENCH T-35036724.

R-3896-5
Volume II

2-488. DESCRIPTION,

2-488. The special socket wrench consists of
a 3/8-inch drive socket shortened to 1/2 inch
in depth and a Teflon washer., The function of
the socket wrench and washer is to provide a
method of torquing a bolt and protect the ad-
jacent surface from tool damage. Thre socket
wrench is packaged in a container that is 8
inches long, 4 inches wide, and 2 inches high.
‘T'he weight is approximately 4 ources,

2-490. OPERATION,

2-491, The special socket wrench is used to
torque the component handling bolts installed
in the oxidizer valve body. The Teflon washer
is used between the socket and the valve hody
to prevent damaging the surface finish.

2-492. MAINTENANCE,

2-493. There are no special maintenance
instruections for the special socket wrench.
See figure 2-71 for index and detail numbers.
Clean socket wrench as outlined in R-3896-5,
Volume 1. Store socket wrench in container
provided and overpack container for shipment.
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F1-5.2.47
Index Detail
No. No. Desgcription
1 401 Mandrel
2 402 Forming nose
3 403 Forming block
) 404 Holding fixture
5 400 Spacer
6 406 Pin
7 407 Forming cup
8 408 Alinement pin
302 (a) Container
201(@) Plate

(a) Ttem not illustrated

Figure 2-70. 8eal Forming Toool T-5036723



R-3896-5
Volume H

i i
P
F1-5-2-70
Index Detail
No. No. Description
1 102 Sucket
2 101 Teflon washer
i03 (a) Container
104@ Plate

{a) Item not iilustrated

Figure 2-T1. Special Socket Wrench T-5036724

2-494, CHECK JIG T-5036725.

2-485. DESCRIPTION.

2-496, The check jig consists of a welded
frame and a flat, round plate. The function of
the check jig is to provide a method for deter-
mining the thickness of shims. The check jig
is packaged in a container that is 12 inches
long, 8 inches wide, and 6 inches high. The
welght Is approximately 2-1/2 pounds.

2-487, OPERATION.

2-488, The check jig is used to determine the
thickness of shims for the gas generator ball
valve fue] bellows, The plate is installed on
the end of the fuel bellows and the frame seated
agalnst the housing. A depth micrometer is
used to measure through a hole In the frame

to the surface of the plate.

2-498. MAINTENANCE.

Section I1
Paragraphs 2-494 to 2-500

2-500. There are no special maintenance
instructions for the check jig except fora
flatness and dimensional chezk »t 6-month
intervals. See Hpure 2-72 for index and detail
numbters, The overall dimension of frame (1)
must be parallel within 0,002 inch total. The
thickness of plate (2) must be flat and parallel
within 0,001 inch total. Clean check jig as
outlined in R-3886-5, Yolume . Slore check
jig in container provided and overpack . an-
tainer for shipment.

F1-5-2-T1

-
Index Detail
No. No, Description
1 107 Frame
2 112 Plate
105(a) Container
111@ Plate

{a) Item not illustrated

Figure 2-72, Check Jig T-5036725
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Paragraphs %-3501 to 2-512

2-801. ASSEMBLY JIG T-5036746.

2-502, DESCRIP1ION,

2-503. The assembly jig cemsists of an aajust-
able holding fixture and a plate.  The function
of the assembly jig is to nrovide an adjustable
bhase for assembling component parts, Tho
assembly jig is packaged in a contniner that is
13 inches long, 13 inches wide, and 10 inches
high. The weight is approximately 21 pounds,

2-504. OPEIATION.

2-6505, The assembly )iy is usced to hold the
gas generator ball valve actuator housing aad
the gas generator ball valve during assembly,
The housing is bolted to the plate of the assem-

bly jig.
2-506. MAINTENANCE,

2-507, There are ol gpecial maintenance in-
gtructions for the agsembly jig. 8See figure
2-'13 for index and detail nwabers,  Clean ag-
sembly jig as outlined in B-3696G-5, Volume L
Ltore assembly jig in contiuner provided and
overpack container Tor shipment,

2-L0B.  ASEEMBLY JIG AND INSPECTION
CHECK FIXTURE T-503T452,

<500, DESCRIPTYIN,

2-510. The agsembly Jig and {ngpection fixture
consisty of a hand wheel, adjustable arm, and
two dial indicators, ‘The function of the fixture
ts tn obtain measurcements for positioning the
glmlal hearing,  The assembly jig and inspoe-
tlon cheek fixture are packaged in a container
thoat 15 32 inches long, 30 inches wide, and 11
inciveg high, The welght 1s approximately 60
pounds,

2-511. DPERATION.

2-512. The assembly jhig and inspeetion check
fixture are used to deter mine the adjustments
requived fo locate the gimbal bearing center-
Hne in line with the engine conterline. In addi-
“jon, Lhe fixture is used to parallel the gimbal
Learing interface with the injector., The (ixture
is attached to i tool that 1s fastened to the gim-
bal bearing. The fixture wheel and arm are
votitted to obtain mea urements to the outer
surface of four fixed poiuts on the perimeter

a-58

R-3896-5
Volume 11

of the injector, The glmbal bearing 1s tnen ad-
justed on the applicab:le axis to center it with the
engiine centerline. The dial indicator is then re-
loeated on the Hixture, and the wheet and arm
are rotated to the forward surfitee of the four
points; then necessary adjustmonts are por-
formed to the holding fixtures to parallel the
interface of the gimbal bearing with the face of
the thrust chamber injector.

©
I

F1.5.3.12
Incdex Detall
Wo, No. Doegeription
1 106 Plate
2 105 Mechanical armm
3 102 Plate
4 107 Screw
5 108 Washor
6 101 Gasket
110(1) Container
10g(a) Plate

(a) Item not illustrated

Figure 2-73. Assembly Jig T-5036746
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Volume Il

2-513, MAINTENANCE.

2-514, There are no special maintenance in-
structions for the assembly jig and inspection
check fixture, except for servicing., Disassem-
ble assembly jip and inspection check fixture,
as required, to accomplish necessary repair or

Section 11
Paragraphs 2-513 to 2-514

replacement. See figure 2-71 for index and de-
tail numbers. Clean assembly jig and inspec-
tion check fixture as outlined in R-3896-5,
Volume I, Store assembly jig and inspection
check fixture in container provided and overpack
container for shipment,

Fl1.8.2-N1

Index Detail
No., No. Description
1 ’ 133 Plate
101 Plate
102 Shart
103 Scerew
104 Seroew
105 Washer
106 Washer
107 Nut
2 130 Fixed arm
104 Frame
119 Bult
105 Washer
3 131 Angle
113 Frame
129 Nut
q 132 Adjustable arm
116 Frame
119 Bolt
105 Washer
122 Bracket pin
b 126 Dial indleator
127 Contact
128 Bracket
0 123 Scrow
124 Washer
(i 125 Screw
124 Wasgher
8 137 Hand wheol
138 Pin
136(?1; Container
120 Plate
134 (@) Plate
1350 Plate

{a) Item not {llustrated

f

Figure 2-74. Asscmbly Jig and Inspection Check Fixture T-5037452
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2-515, SERVICING. Servicing the jig and in-
spection check fixture consists of a dimensionas
cineck and a calibration check of the indicator

at 3-month intervals for indicators in normal
use and prior touse for indicators in limited use,
Bottom surface of plate (1) must be flat within
0. 001 inch total. Cutouts in plate (1) must be
normal to hottom surface within 0, 001 inch
total and sides of cutout parallel to each other
within 0. 001 inch total.

2-516. HOLDING FIXTURE T-5037454,
2-517. DESCRIPTION,

2-518., The holding fixture consists of a ring,
plate, screw jacks, check fixture, and attach-
ing hardware, The fixture is approximalely 20
inches in diameter, The function of the holding
fixture is to adjust and maintain the position of
the gimbal bearing interface and to provide an
attaching surface for an aduitional tool that is
28 inches long, 28 inches wide, and 15 inches
high., The weight is approximately 120 pounds,

2-519. OPERATION,

2-520. The holding fixture is used to hold the
gimbal bearing interface parallel to the injector
during engine alinement. In addition, it pro-
vides a mounting surface for additional alining
tools. The ring is attached at the base of the
gimbal bearing. The plate I8 attached to the
interface of the gimbal bearing. Four screw
iacks attached to the ring contact the back of
the plate,  Adjusting the scerew jacks adjnsts

F1-5-1-74

the glmbal bearing interface pavallel with the

injoctor, A template 18 also provided to check Index Detail

the serrations of the gimbal bearing xis ad- No. No. Description

justing bolt to verify that the ghmbal bearing 1 101 Plate

lock can be installed. }:g Screw

[ P - Keenuert

2-521. MAINTENANCE, 118 Spring

2-H22. There are no special malntenance in- 119 Plate

structions for the holding fixture except for a 215 Pin

dimensional cheek of eritical surfaces, which 120 Plate

must be conducted at 6-month intervals, Sec 201 Screw jack

figurce 2-75 for index and detatl numbers, Top 2 104 Adapter

surface of plate (1} must be flat within 0, 001 106 Plate

inch total, Cutouts in plate (1) must be normal 106 Plate

to top surface within 0, 001 inch total and sides 107 Screw

of cutout parallel to each other within 0,001 108 Washer

inch total. Disassemble holding {ixture, as 109 Washer

required, to accomplish necegsary repalr or 110 Nut

replacement. Clean holding fixture as outlined 3 111 Screw

in R-3896-5, Volume I. Store holding fixture 4 121 Template

in container provided and overpack container 113(a) Container

for shipment, 114(2) Plate
122(a) Plate

(a) Item not illustrated

Flgure 2-75. Holding Fixture T-5037454
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2-523, PRESSURE TEST FIXTURE T-5G37801,

2-524. DESCRIPTION.

2-525, The pressure test fixture consists of a
plate, fixture, seal plate, two unions, O-rings,
and attaching bolts. The plate is circular, with
six mounting holes and a threaded hole in the
center. The {ixture is circular, with six
threaded holes, a cavity in the center of one
end, and a thyveaded hole in the other end, The
seal plate is circular, with six mounting holes
and a molded rubber seal on each side. The
cavity forms a housing for a check valve, and
the seal plate and plate seals the check valye
in the cavily, The pressure teat fixture is
packaged in a container that is 8 inches long, 4
inches wide, and 4 inches high. The weight is
approximately 7 pounds.

2-526, OPERATION,

2-527. The pressure test fixture {8 used to
proof-, leak-, and function-test the inert pre-
fill check valve. The check valve being tested
is placed {n the cavity of the fixture, and the
soual plate and plate are installed on the fixture,

2-528, MAINTENANCE,

2-524, There are no special maintenance in-
structions for the pressure test fixture. See
figure 2-76 for index and detall numbers.
Clean pressure test [lixture as outlined in
R-3896-5, Volume 1. Store pressure test fix-
ture in container provided and overpack con-
talner for shipment.

2-530. HOLDING FIXTURE T-5037803.

2-531, DESCRIPTION,

2-532. The holding Mxture conslsts of a plate
and an adapter. The plate is circular, with a
hole in the center and o bronze hushing prossed
Into the hole. The adapter {s tubular, with a
ciavity in one end and a hronze bushing pressed
into the cavity, The holding fixture is pack-
aged in a container that is 12 inches long, 8
inches wide, and 6 inches high, The welght ig
approximately 12 pounds,

2-533. OPERATION.

2-534. The holding fixture {8 used to press the
bearings onto the ball shafts of the checkout
valve, The plate {s positioned on a hydraulic
press with the flange of the bushing up., The
ball shaft bearing i{s centered on the bushing
flange, with the short shaft of the ball Inserted

Section 1]
Paragraphs 2-523 to 2-534

through the bearing and alined with the hole in
the bushing, Anocther bearing is placed on the
tong shaft, and the adapter is placed over the
shaft contacting the bearing. Pressure is ap-
plied to the press, foreing the bearings onto
the shafts.

Fl1-5-2.74
Index Detadl
No. No. Description
1 107 Plate
108 Bolt
102 Union
101 O-ring
2 106 Seal plate
3 104 O-ring
103 Retalner
4 105 Fixture
102 Union
101 Q-ring
109(a) Container
110{a) Plate

{a) Itemn not illustrated

Figure 2-76. Pressure Test Fixture 1-5037801
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2-535. MAINTENANCE,

2-536, There are ro special maintenance in-
structions for the holding fixture. Disassemble
holding fixture, as required, to accomplish
necessary repair or replacement. A press is
required to remove and install hushings from
plate and adapter. See figure 2-77 for index
and detail numhers. Clean holding fixture as
outlined in R-3896-35, Volume 1, Storc holding
fixture in container provided and overpack con-
tainer for shipment,

Fl.5.2.76
Indox Detatl
No, No. Description
1 102 Plate
103 Body
104 Bushing
2 106 Adapter
107 Body
1006 Bushing
109(n) Container
108 Plate

{a) Item not illustrated
Figure 2-77, Holding Fixture T-5037803

2-537. LADPPING TOOIL, T-53378{(5,

2-538, DESCRIPTION.

2-539. The lapping tool consists of a male lap-
ping tool and a female lapping tool. The tool
has knurls for gripping. The tool refinishes
the sealing surface of i specific seat. The lap-
ping tool {s packaged in i contadner that is 6
inches long, 4 inches wide, and 2 inches high,
The weight is approximately one pound,

2-540, OPERATION,

2-541. The lapping tool Is used to lap the gate
seat of the gas generator injector purge and

2-62
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pump seal purge check valves, The female tool
15 used to resurface the cutting surface of the
muale tool, The end of the male toul is inserted
into the port of the check valve with the cutting
surface resting on the seat.  With light pressure
applied, the tool is rotated clockwise and counter-
clockwise until the seating surface is refinished,
2-542. MAINTENANCE.

2-543. There are no special maintenance in-
structions for the lapping tool. The mate tool
cutting surface is resurfaced prior to each use.
Soo figure 2-78 for index and detail numbers,
Clean lapping tool as outlined in R-3896-5,
Volume [ Store lapping tonl in containey pro-
vided and overpack container for shipment.

Pi-5.2-T1
Inelex Doetall
No, No. Deseription
1 101 Male taol
2 102 Female tool
104(a) Container
103fa} Plate

3:\) ttem not illusteated
Figurc 2-7%#, Lapping Tool T-5037805
2-044, SEAL INSTAVLATIONTOOL T-5037811.

2-545, DESCRIPTIGN,

2-546, The geal installation tool 18 a drill rod
with a knurl on one end and a smooth finigh on
the other end. The tool takes the place of the
oxidizer ball ghaft during asgembty of ball
valve, The seal installation tool i8 packayged

in a contalner that is 8 inches long, 4 inches
wide, and 4 inches high. The weight 1g approxi-
mately one pound.
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2-547, OPERATION,

2-548, The geal installation tool is used to
hold the lip seals, ring, and spacer in position
while the retaining nut is inatalled in the gas
generator ball valve. The tool is inserted into
the housing and the finished surface of the tool
rests against the lip seals, ring, and aspacer.

2-549. MAINTENANCE.

2-550, There are no special maintenance in-
structions for the seal installation tool. See
figure 2-79 for index and detail numbers, Clean
seal instajlation tool as outlined in R-3896-5,
Volume I. Store seal installation tool in con-
tainer provided and overpack container for
shipment,

r1.8.3-18
Index Detadl
Ne, No. Deseription
i 101 Drill rod
102(a) Container
103() Plate

(a) Item not illustrated

Figure 2-79, Seal Installation Tool T-5037811

2-551, INSPECTION CHECK FIXTURE
T-5037817,

2-552. DESCRIPTION,

2-553. The inspection check fixture consiats
of a fixture and an indicator. The fixture is
hot~rolled, carburlzed-hardened steel, con-
sisting of a center plate, with a land and elon-
gated hole, and two end plates. The end plates
attach to the center plate with pins and screws,
an* the large end is ground to a smecoth, flat
surface, The indicator has a dial (0-100) and a

Section 11
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pnint with a Teflon cap cemented to the point,
The fixture takes measurcments in 0,001 of 4n
inch, The inspection check fixture is packaged
in a container that is B inches long, 8 inches
wide, and 4 inches high. The weight is approxi-
mately 5 pounds,

2-554, OPERATION.

2-555, The Inspection check fixture is used to
measure distance from retainer to ball to es-
tablish shim thickness on the assembling check-
out valve, The fixture is placed on a flat,
smooth surface, and the indicator is positioned
on the land by loosening the attaching screw and
moving the indicator in the clongated hole until
the polnt contacts the surface to be measured,

2-556, MAINTENANCE.

2-8567, There are no special maintenance in-
structions for the inspection check fixture, ex-
cept [or servicing., Disassemble inspection
check fixture, as required, to acecomplish nec-
eggary repair or replacement, See figure 2-80
for index and detail numbers, Clean Inspection
check fixture ag outlined in R-3896-8, Volume [,
Store Inspection check fixture in container pro-
vided and overpack container for shipment,

2-558. SERVICING. Servicing the inspection
check fixture consists of a calibration check of
the indicator at 3-mounth {ntervals for indicators
in normal uge and prior to uke [or indlcators in
Hratted use, and a dimensional check of critical
surfaces, which must be conducted at 6-month
Intervals. The land of plate {3) must be normal
and parallel within 0,001 ineh total, The bottom
surfaces of plates (2,3) must be normal within
0. 001 inch total,

2-559, TORQUE WRENCH ADAPTER
T-5037810.

2.560, DESCRIPTION,

2-561. The torque wrench adapter consists of

a 5/16-inch hex rod that 1s 14 Inches long, with
a 5/16-inch socket wnd a 3/8-inch drive. The
socket I8 welded to tne rod, The adapter {8 an
extension for & torque wrench drive, The
torque wrench adapter is packaged in a container
that is 24 inchea long, 4 inches wide, and 4
inches high, The weight s approximately 2
pounds.
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2-562. OPERATION,

2-563. The torque wrench adapter is used to
torque the piston guide bolts in the fuel valve
housing. A torque wrench is inseried into the
socket and the hex rod is inserted into the bolt.

2-564. MAINTENANCE.

2-565, There are no special maintenance in-
structions for the torque wrench adapter, Sce
figure 2-81 for index and detail numbers. Clean
torque wrench adapter as outlined in R-3896-5,
Volume I, Store torque wrench adapter in con-
tainer provided and overpack container for
shipment,

f

Fi-8-3-79
Index Doetadl
No. No, Deseription
1 101 Indicator
104 Washor
105 Siroew
1068 Teflon cap
107 Polnt
2 102 Plate
None Scrow
Nong Pin
3 103 Plate
100{a) Container
108(a) Plate
110{a) Plate

{a) Item not illuatrated

T Figure 2-80, Inspection Check Fixture
T-5037817

2-64 Change No, 4 - 25 February 1970

Fl1-5.2-80
Indox Detail
No, No, Descrintion
1 101 Rod
103(a) Container
104() Plate

() Item not illustrated

Flygure 2-81, Torque Wrench Adapter
T-56037810

2-606, LAPPING TOOL T-5037824,

2-567, DESCRIPTION,

. 2-588. The lapping tool consists of a male and

a female lapping tool, A pin I8 pressed into the
end of the male tool to act as a guide. The
female tool 18 o 8plit sleeve held together by
two pins. The pins are pressed into one of the
halves with a slip fit in the other. The tool re-
finishes the sealing surface of a specific seat.
The lapping tool is packaged in a container that
is 6 Inches long, 4 inches wide, and 2 inches
high. The weight i approximately 10 pounds.
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2-563. OPERATION.

2-570. The lapping tool is used to lap the gate
seat of the oxidizer dome purge check valve.
The female tool i8 used to resurface the cutting
surface of the male tool. The pin of the male
tool is inserted into the port of the check valve
with the cutting surface restint on the seat.
With light pressure applied, the tool is rotated
clockwise and counterclockwise until the seat-
ing surface is refinished.

2-571. MAINTENANCE.,

2-572. There arc no specia! maintenance in-
structions for the lapping tool, The male tool
cutting surface is resurfaced prior to ench use,
See figure 2-82 for index and detail numbers,
Clean lapping tool as outlined in R-3896-5,
Volume 1. Store lapping tool in container pro-
vided and overpack coatainer for shipment.

ri-S.2.01
Index Detatl
No. No. Description

| 101 Male ool
102 Handle
103 Pin

2 104 Female tool
105 Sleeve
106, Pin
1084a) Contalner
107(a) Plate

{a) Ttem not illustrated
Figure 2-82, Lapping Tool T-5037824

Section II
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2-573. BALL POSITION INDICATOR T-5037831

2-574. DESCRIPTION.

2-575, The ball position indicator consists of a
plate, an adapter, and a pin. The plate is flat,
with four mounting holes, a hole in the center,
and 0-, 90-, and 180-degree numbers and
marks scribed on one side. The adapter has a
3/8-inch square drive on one end and a shoulder
and rectangular point machined on the other end.
The pin is a standard dowel pin with 4 8C-degree
point machined on one end. The ball position in-~
dicator engages the end of the ghaft of the ball
and indicates the position of the hall. The ball
rosition indicator is packaged in a container that
is B inches long, 4 inches wide, and 4 inches
high. The weight is approximately 2 pounds.

2-576, OPERATION,

2-577. The ball position indicator is used to
adapt a torque wrench to the ball shaft and indi-
cate the position of the ball during torgque check
of the chockout valve, The indicator is installed
in p...¢ of the actuator with the point of the
~dapter alined with the slot in the bail shaft and

¢ plate attached to the cover, A torque wrench
s inserted into the square hole of the adapter to
rotate the ball,

2-5678, MAINTENANCE.

2-579, There are no sprcial maintenance in-
structionsg for the ball position indicator. See
fipure 2-83 for index and detail numbers. Clean
ball position indicator as outlined in R-3896-5,
Volume 1. Store batl position tndicator o cone
tainer provided and overpack contalner for ship=-
ment,

Fl-5.2-82

Figure 2-83. Ball Position Indicator T-50317831
(Sheet 1 of 2)

2-65



Section 11
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Index Detail
Nn, No. Description
1 101 Adapter
2 107 Plate
106 Screw
3 104 Washer
4 105 Pin
108(a) Caontainer
109(a) Plate

{a) {tem not {Hustrated

Figure 2-83. Ball Posttion Indicator T-5037831
(Sheet 2 of 2)

2-580, INSPECTION CHECK FIXTURE
T-5037832.

2-531, DESCRIPTION.

2-582. The inspection check fixture consists of
an indicator, housing, slide, and plate. The
indicator has a dial graduated from 0-100 with
a standard contact point., The housing is T-
shaped, with a round and a rectangular end and
a hole through the center. The round end has
knurls and an elongated hnle in one side. The
slide consists of a hushing and pin,  The bush-
ing 1s Installed in the housing and the pinpressed
into the bushing through the olongated hole, The
plate 18 rectangular, with a groove across one
side, The fixture takes measurements in 0, 060}
of an inch, The Inspection cheeX fixture is
packaged in a container that ig 8 inches long, 4
inches wide, and 4 inches high, The weight is
approximately 2 pounds.

2-583. OPERATION,

2-584. The inspeetion check fixture (s used to
measure the gap hetween the cover and switch
foot and the housing and finger to determine the
thickness of the shim during instillation of the
switch into the gas generator ball valve, The
indicator is set to zero by placing the housing
on the plate with the slide resting in the groove
of the plate, The [ixture Is placed on a flat,
smooth surface and the slide contacts another
surface, which forees the slide agalnst the
point, resulting i» the Indication on the dial,

2-585. MAINTENANCE,

2-586. There are no special malntenance in-
structions [or the inspection check fixture, ex-
copt for servicing., Disassemble the {nspection
check fixture, as required, to accomplish neces-
sary repair or replacement. Secc figure 2-84
for index and detall numbers. Clean Inspection
check fixture as outlined in R-3896-5, Volume 1.
Store inspection check fixture {n container pro-
vided and overpack container for shipment.

2-06
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2-587. SERVICING. Servicing the inspection
check fixture consists of a calibration check of
the indicator at 3-maonth intervals for indiciators
in normal use and prior to use for indicators in
limited use, and a dimensionial eheck of critieal
surfaces, which must be conducted at G- month
intervals. The bottom surface of plate (3) must
be normal and flat within 0, 001-inch total, The
top surface and groove of plate (5) must be paral-
lel within 0. 001 inch total and depth of groove to
be 0, 5000 10,0000 inch.

Fi-5.2-0

Figure 2-84. Inapection Check Fixture
T-5037832 (Sheet 1 of 2)
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Index Detail
No. No. Description

1 105 Iindheator

2 104 Bushing

3 101 Housing
106 Setscrew

4 102 Slide
103 Dushing
107 Pin

H 108 Plate
1100) Container
109() Plate
111@) Plate

{a) Ttem nnt illustrated

Figure 2-84, Inspection Cheek Fixture —
T-5037832 (Sheet 2 of 2)

2-588. PISTON INSTALLATION TOOL
T-5037837.

2-589. DESCRIPTION.

2-590. The piston instaliation tool consists of

i handle, two rods, and a sleeve, The handle
s a flat bar with rounded ends and edges and
two holes equally spaced fram the center, The
rods are threaded on cach end, and one end has
a picce of ateel welded at the bage of the threads
with 6/16-inch wrench {lats. The slecve is a
nylon tube., The tool protects the eylinder walls
and attaches to the piston.  The piston ingtalla-
tion tool Is packaged Ina eontainer that is 8
inches long, 8§ inches wide, and 4 inches high,
The woliht is approximately 2 ponids,

2-501. OPERATION,

2.502. The piston installation tool 18 used to
remove and Install the piston in the cylinder of
the oxidizer vaive. The sleeve is inserted Into
the eylinder and the rods are serewed into holes
in the piston, The handle is placed on the rods
andd sceceured with wingnuts,

2-593. MAINTENANCL,

2-504, There are no speefal malntenanee in-
structions for the piston installation teol. See
figure 2-85 for {ndex and detadl numbers. Clean
piston installation tool as owtlined in R-3895-5,
Volume I, Store piston installation tool in con-
talner provided and overpack contalner for
ghipment.

F1.5-2.84
Index Detail
No. No. Description
1 101 Rod
104 Wingnut
2 103 Handle
3 105 Sleeve
107(a) Container
10¢{a) Plate

{a) Ttem not illustrated

Piston Installation Tool
T-6037837

Figupe 2-85.

2-585. SEAT REMOVAL TOOL T-5037841,

2-596, DESCRIPTION,

2-597, The seat removal tool consists of a
knurled nut, sleeve, rubber tube (pure guml,
and rod.  The tool prrips the seat internally.
The seat removal tool is packapged In a con-
tainer that iy 6 Inches long, 4 inches wide, and
2 inches high, The weight is approximately
1-1/2 pounds.,

2-588. OPERATION,

2-599. The scat removal tool 18 used to re-
maove Lthe poppel geats from the start and stop
sides of the four-way solenoid valve, The tool
Is inserted into the cylinder and the knuried nut
tightened until the rubber tube expands against
the {nner wall of the seat.
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2-600. MAINTENANCE. plugs installed in the fuel manifold provide the
pressure and moenitor the ports, The [ixture

2-601. There are no special maintenance is welded to a tubular trame which containsg

instructions {or the seat removal tonl, Dis- channels for a forklift truck., The fixture is

assemble seat removal tool, as required, to 70 inches long, 70 inches wide, and 64 inches

accomplish necessary repair or replacement. high, The weight is approximately 3, 000

Sec figure 2-36 for index and detail numbers. pounds.

Clean seat removal tools as outlined in

R-3896-5, Volume 1. Siore seat removal tool 2-605, QFERATION.

in container provided and overpack container

for shipment. 2-606, The pressure test fixture is used to

proof-test Thrust Chamber Throat Plug (331386,
The throat plug is installed and the fixture
filled with water and pressurized. Monitor and
safety relief devices are installed at the unions
and plugs provided in the fuel manifold,

2-607, MAINTENANCE.,

2-608. There are no speclial maintenance in-
structiuns for the pressure test fixture, Sec

g figure 2-87 for index and detai] numbers,
./ 2 Clean pressure test [ixture as outlined in
( R-3896-5, Volume [. Cover pressure test
. @ 3 fixture with a tarp during storage or shipment,
\-’ -
Fl-5-2.85 2-609, ALINEMENT TOOI. AND INSPECTION
CHECK FIXTURE T-0030113,
Index Detail ’
No, No, Description 2-610. DESCRIPTION.
} 104 Nut 2-611. The alinement tool and inspection ehock
2 103 Slecve fixture consist of a plate, two fixtures, and
3 102 Rubber tube nine guides, The plate 15 similar to a parallelo-
4 105 Rod ppram that has cutouts to mate with the ghimbal
107() Container hearing body, The fixtures are L-shaped and
106(a) Plate have mounting plates for guldes. The guldes
are tubes with a mounting flange welded to one
Taf Ttem not 1iTustrated end. The allnement tool and ingpection cheek
fixture are packaged in a container that is 40
Figure 2-86, Secat Removal Tool T-5037841 inches long, 24 Inches wide, and 18 inches
high, The weight 1s approximately 135 pounds.
2-802. PRESSURE TEST FIXTURE 9-612. OPERATION.

T-5038004,
2-813. The alinement tool and inspection check

2-603, DESCRIPTION, fixture are uged to aline the heat exchanger

ducty, hydraulic ducts, purge lines, and support
2-604, The pressure tost {ixture consiste of brackets durlng Installation, The plate Is In-
a modified F-1 thrust chamber. The chamber stalled on a tool that is already installed on
is cut off 24 inches from the throat and all the gimbal bearlny Interface. The flxtures are
tubes are filled with resin and hardener. Steel installed on the plate and the guides attached to
plates are welded on all openings, and a stecl the flxtures. The support brackets are adjusted
plate with threads tapped in the center i welded to fit the guidey. The guldes are removed and
in the injector end of the chamber. Unlons and the duct or line is attached to the fixture in (

place of the gulde.
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Fl8-3-124
fndex Detall Index Detail
No, No. Deacription No. No, Description
1 None Fixture 3 115 Plug
2 110 Union 114() Plate
109 Cap
204(a) Cover

fa; Item not illustrated

Figure 2-87. Pressure Test Fixture T-5038604

2-814. MAINTENANCE.,

2-615. There are no speclal maintenance in-
structions for the alinement tool and inspection
chock fixture, except for servicing, Disassem-
ble alinement tool and Inspection check {ixture,
as required, to accomplish necegsary repalr or
replacement. See figure 2-88 for Index and
detail numberg. Clean alinement tool and in-
spection ¢heek fixture as outlined in R-3898-5,

Yolume I, Store allnement tool and inspection
check fixture {n container provided and over-
pack container for shipment,

2-616, SERVICING, Servicing consists of a
dimenatonal check of the alinement tool and in-
spection check tixturc, which must be conducted
at 6-month intervals. The centerlines through
cutouts of plate (1) must be normal within 0. 001
inch total,
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Index Dotanl
No, No. Desceription
1 101 Plate
102 Nul
103 Washor
104 Screw
105 "
2 201 Fixture
202 Frame
107 Screw
106 Washer
223 Pad
224 Pad
222 S5crow
218 t3ushing
3 219 Guide
4 210 Guwde
215 Screw
216 Pin
5 301 Fixture
302 Frame
107 Screow
106 Washer
108 Pin
336 Pad
222 Serow
6 303 Guidae
109 Screw
Vi 3006 Guide
109 Scrow
8 322 Guide
109 Serow
9 323 Guide
109 Sernw
10 327 Gulde
109 Scerow
11 328 Guidoe
v ae 109 Screw
o 110t Contatner
] 111(@) Plate
e ‘ l . 11360 Plate
e - - (n) Item not illusteated
-
F1.5-2.80

Figure 2-88. Alinement Tool and Inspection Check Fixture T-5039113
2-70
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2-617. ALINEMENT FIXTURE T-50398202,
2-618. DESCRIPTION.
2-619. The aiinement [ixture consists of two

plates, two collars, two arms, and two indi-
cators. The pates have a shaft and four cross-
members welded to the top and a nylon pad
bhonded to the bottom. The collars are hard,
rolled steel, with a threaded hole for a set-
screw. The arm is tubular, with a clevis
welded on one end and a short tube welded at a
right angle to the other tube. A bronze hearing
is pressed into the short tube.  The indicator
has & dial with a standard point that is gradu-
ated from 0-100. The fixture sweeps 360
degree s and measures in increments of 0,001
meh,  The alinement DHixture 18 packaged in a
container that is 36 inches long, 20 inches wide,
and 12 inches high. The weight is approxi-
mitely 61 pounds.

2-620. OPERATION.

2-621. The alinement fixture is used to locate
the holes of the interface panel within 0. 060
ineh of the center line of the fuel inlet elbows,
The plates are mounted on the fuel inlet elhows,
and the collar and indicator are placed on he
shaft of the plate. The arm pivols on the shalt,
sweeping the indleator 360 degrees,

2-622. MAINTENANCE,

2-623. There are no special mainteniance
instructions for the alinement fixture, except
for gervicing. Disasscemble allnement (ixture,
s required, to accomplish necessary repalr or
replacement.  See figure 2-89 for lndex and
detall numbers, Clean alinement fixlure as
outlined in [3-3896-5, Volume I. Store aline-
ment fixture in container provided and overpack
container for shipment,

2-624, SERVICING., Scrvicing the alinement
fixture consists of lubrication, calibration
check, and dimengional cheek of critical sur-
faces. Apply dry-film lubricant R1B0140-007
{Rocketdyne) to shaft of plate alter cleaning
plate o when film {8 removed by wear or
damage. The dial indicator requires a cali-
bration check at 3-month intervals for indica-
tors in normal use and prior to use for indica-
tors in limited use. The dimensional check is
conducted at 6-month intervals., The bottom

Section 11
Paragraphs 2-617 to 2-624

surface, with pad removed, of plate {1) must be
flat within 0. 002 inch total, The shaft and
hottom surface of plate (1) must be normal within
0.002 inch total,

BL-3-2-87
Index Detail
No, No. Description
1 201 Plate
105 Sceroew
104 Washer
101 Pad
2 200 Indicator
212 Screw
213 Nut
3 205 Arm
210 Hearing
4 102 Collar
103 Setsorow
107(a) Container
1065“} Plate
108'a Plate

(a) Item not illustrated

Figure 2-89. Alinement Fixture 1'-5039202
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2-625. PRESSURE TEST FIXTURE T-5039241,
2-626. DESCRIPTION,
2-627. The pressure test {ixcure consists of o

place and a relief valve, The plate is square,

willi a seal groove on one side, four mounting

holes, and a threaded port in the center. The

«chef valves relieve at 15 psip, The pressure
test fixture (s packaged in a container that is 6
inclhies long, 4 jrches wide, aud 2 inches high.

The weight is appro<imately 2 pounds,

%-626. OPERATION, .

2-629. The pressure test fixture is uged to
seul the fucl overboard drain lines during the

R-38906-5
Volume [1

leak test of the bearing coolant system, The
plate is installed on the fuel uverboard drain
line, and the reiief vilve is conneeted to the
plate through a cross.

2-630. MAINTENANCE.

2-G31. There are no special maintenance in-
structions for the pressure test fixture. See

figure 2-90 for index and detail numbers, Clean

pressure test fixture as outlined in R-3B96-5,
Volume I. Store pressure test fixture in con-
tainer provided and overpack container for
shipment.

Index Detail

No. No. Desgcription

1 101 Plate
103 Bolt
104 Washer
105 Nut
114 Washer
102 O-ring

2 108 Relief valve
107 O-ring
106 Cross
109 Union
110 Reducer
111 Plug
113() Container
112@) Plate

{a) Itcm not illustrated

Figure 2-90, Pressur? Test Fixture T-5039241
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2-632, TORGUE ADAPTER T-%5039247,

2-633, DESCRIPTION.

2-634. 'r'Le torgue adapter consists of a 13/16-
inch heavy-duty apex socket welded to one end
of a rectangnlar tool steel bar with a 3/4-inch
sgquare drive in the other end. The torque
adapter is packaged in a container that is ©
inches lonyg, 4 inches wide, and 2 inches high.
The weight is approximately one pound.

2-635. OPERATION,

2-636, The torque adapter is used to adapt a
torque wrench for torquing the outer bolts of
the oxidizer dome.

2-637. MAINTENANCE,

2-638, There are no special maintenance in~
structions {or the torque adapter. The lorque
adapter must be calibrated with the torque
wrench it i3 to be used with prior to use, See
figure 2-91 for index and detail numbers.
Clean torque adapter as outlined in R-3896-5,
Volume 1. Store torque adapter in container
provided and cverpack container for shipment.

Section 11
Paragraphs 2-632 to 2-645

2-639. TORQUE ADAPTER T-5039436.

2-640, DESCRIPTION.

2-641. The torque adapter consists of a 7/16-
inch flank drive socket welded to one end of a
rectangular bar with a 3/8-inch square drive in
the other end. The sackel is offsct 68 degrees
from the bar. The torque adapter is packaged
in a container that is 8 inches long, 4 inchesg
wide, and 4 inches high. The weight is approxi-
mately one pound.

2-642. OPERATION.

2-643. The torque adapter is used to adzpt a
torque wrench for torquing the bolts of the fuel
inlet elbows,

2-644. MAINTENANCE,

2-645. There are no special maintenance in-
structions for the torque adapter, except the
torque adapter must be calibrated vith the
torque wrench it is to be used with prior to use.
Sve figure 2-92 for index and detail numbers.
Clean torque adapter as outlined in R-3896-5,
Volume I, Store torque adapter in container
provided and overpack container for shipment.

Fl-5-2-89 F1-5-2-99
Index Detail Index Detail
No, No. Description No, No. Description
1 103 Adapter 1 101 Adapter
105(a) Container 105{a) Container
104(a) Plate 1072} Plate

{a) Ttem not illustrated

(a) Item not illustrated

Figure 2-91. Torcue Adapter T-503924%

Figure 2-92. Torque Adapter T-5030436
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2-646. ALINEMENT AN INSPECTION CHECK

FIXTURE ‘T-5032431,
2-647, DESCRIPTION,

2-648, The alinement and inspection eheck
fixture consists of a ptate and six ping, The
plate has three cutouts to mate with three heat
exchanzer lines on one side und ap elongated
hole to serve as a handhold on the other side.
Bushings are pressed into the holes that receive
the pins. The fixture is packaged in a container
that is 12 inches long, 8 inches wide, and 6
inches high., The weight is approximately 6
pounds.

2-649. OPERATION.

2-650. The alinement and ingpection check
fixturc 1s used to aline and check the radial
location of the flange boltholes at the interface
of the heat exchanger lines, The [ixture is
placed on the heat exchanger lines and the pins
are inserted through the holes of the fixture
~nd into the holes in the flanges.

2-651. MAINTENANCE,

2-652. There are no special maintenance in-
structions for the alinement and inspection
ciaeck fixturs, except for servicing., See figure
2-93 for index and detail numbers. Clean
alinement and inspection check fixture as out-
lined in R-3896-5, Volume I, Store alinement
and inspection check fixture in container pro-
vided and overpack conlainer for shipment,

2-655, SERVICING. Servicing of the alinement
and inspection check fixture consists of an
alinement check of the bushings, which must

be conducted at 6-month intervals. The center-
lines of 21l bushings in plate (1) must be in line
within 0. 003 inch,

2-74
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FL-5-2-91
Index Detail
No. No. Description
1 102 Plate
101 Bushing
2 103 L.~ Pin
105(a) Container
104 @) Plate
106(a) Plate

(a} Item not illustrated

Figure 2-93. Alinement and Inspection Check
Fixture T-5039437
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2-654, ALINEMENT PIN T-5039454,
2-655. DESCRIPTION.

2-656. There are two alinement ping. FEach
pin consists of a stud, seven sleeves, a nut,
and a washer., The stud has a spherical end
and a 12-point internal wrenching end with
threads on both ends. The seven sleeves
(three outer and four inner) expand and contrict
when pressed together. The alinement pins are
packaged in a container that is 6 inches long, 4
inches wide, and 2 inches high. The weight is
approximately 4 pounds.

2-657, OPERATION,

2-658, The alinement pins are us~d to aline
the oxidizer dome and mjector to the thrust
chamber. The nuts are backed off: then the
pins are inserted through the dome and injector
and screwed into the thrust chamber. The nuts
are tightened, forcing the outer sleeves over
the luner sleeves, causing the outer sieeve to
expand and the inner sleeve to contract.

2-659. MAINTENANCE.

2-6680. There are no special maintenance in-
structions for he alinement pins. See figure
2-94 for index and detail numbers. Cleanaline-
ment pins and apply dry-film lubricant

RB0140- 007 (Rocketdyne) to stud after cleaning
or when film is removed by wear or damage,
as outlined in R-3896-5, Volume I, Store
alinement pins in container provided and over-
pack container for shipment.

2-661. PRESSURE TEST FIXTURE T-5039457.
2-662. DESCRIPTION.

2-663. The pressure test fixture consists of
eight fixtures, five couplings, two adapters,
three bushings, a panel, and a frame, The fix-
tures are circular, with a threaded port in one
side and a thread or smaoth cavity in the other
side. The diameter of the cavity varies from
1/2 inch to 1-1/4 inches. All the fixtures have
mounting holes on the threaded port side, and
five of the fixtures have mounting holes for the
quick-disconnect on the cavity side. The cou-
plings are a mating-test fixture for the quick-
disconnect. The panel is mounted on the frame
and provides the mounting (or the fixtures. The
pressure test fixture is packaged in a container
that is 22 inches long, 20 inches wide, and 16
inches high. The weight is approximately 45
pounds.

Section II
Paragraphs 2-654 to 2- 667

f

Fl-5.2.92
Index Detail
No. No. Des.ription
1 101 Stud
None Washer
102&:’:; Container
103" Plate

{(a) Item not illustrated

Figure 2-94, Alinement Pin T-5039454
2-664. QPERATION,

2-665, The pressure test fixture is used to
pressure-test the engine half of the quick-
disconnects., The fixture is mounted on the
panel and the applicable engine-hall guick-
digconnect is mounted on the fixture. Pressure
is applied at the pressure port of the fixture,

2-666. MAINTENANCE.

2-667. There are no special maintenance in-
structions for the pressure test fixture. See
figure 2-95 for index and detail numbers,
Clean pressure test fixture as outlined in
R-3896-5, Volume 1. Store pressure rest fix-
ture in container provided and overpack con-
tainer for shipment.
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Index Detail
9 THROUGH 13 @ = 8 No. No. Description
n ..-,__.____1
. 4 212 Fixture
% a _ O 124 O-ring
' 128 R g
108 Union
107 O-ring
109 Screw
117 Bolt
116 Washer
31 213 Fixture
126 O-ring
130 Ring
108 Union
107 O-ring
109 Screw
119 Serew
118 Washer
6 214 Fixture
125 O-ring
1298 Ring
108 Union
107 Q-ring
109 Screw
117 Bolt
118 Washer
1 215 Fixture
124 O-ring
128 Ring
108 Union
107 O-ring
108 Serew
111 Bolt
A 116 Washer
Index Detalil 8 216 Bushing
No. No. Description 2117 Bushing
218 Bushing
1 208 Fixture 9 20 Coupling
219 O-ring 206 O-ring
108 Union : 10 202 Coupling
107 O-ring 207 O-ring
109 Screw 11 203 Coupling
2 A09 Fixture 2086 Q-ring
210 Fixture 12 204 Coupling
108 Union 2086 Q-ring
101 O-ring 13 205 Coupling
109 Screw 206 O-ring
k] 211 Fixture 14 301 Adapter
123 O-ring 302 Nut
127 Ring 303 Orifice
103 Union 304 Nut
107 Q-ring 305 Sleeve
109 Screw 306 Tube
115 Bolt
114 Washer

Figure 2-95. Pressure rest Fixture T-5039457 (Sheet 1 of 2)
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Index Detail forque adapter, as required, to accomplish
No. No. Description necegsary repair or replacement. See [igure
2-96 for index and detail numkers. Clean torque
16 307 Adapter adapter as outlined in R-3896-5, Volume I.
308 Nut Store torque adapter in container provided and
309 Orifice overpack container for shipment.
J04 Nut
305 Sleeve
306 Tube
16 110 Panel
111 Screw
112 Washer
113 Nut
17 lﬂl(a) Frame
121(a) Container
120(a) Plate
122 Plate

(a) Item not illustrated

Figure 2-95. Pressure Test Fixture
T- 5039457 (Sheet 2 of 2)

2-668. TORQUE ADAPTER T-5039498.

2~ 669, DESCRIPTION.

2-670. The torque adapter consists of a
wrench, two extensions, and seven adapters,
The torque wrench is a standard 1/4-inch drive
wrench. The extensions have a 5/16-inch 12-
point box on one end and a flat plate, with a 1/4-
inch square hole welded to the other end. The
adapters, varying in length, have a 5/16-inch
hex on both ends with the hex rotated 15 degrees
from each oth:r. The torque adapter is pack-
aged in a container with an overall size of 16
inches long, 4 inches wide, and 4 inches high.
The weight is approximately 5 pounds.

2-671. OPERATION.

2-672. The torque adapter is used to lorque
the atiaching bolts of the turbopunp balance
line hose at the turbopump fuel volute,

2-673. MAINTENANCE.

2-674, There are no special maintenance in-
structions for the torque adapter, except the
torque wrench must be callbrated with both

extensions prior to use,

Disassemble the

F1-5-2-94
Index Detail
No. Na. Description
1 201 Wrench
2 207 Extension
203 Setscrew
212 Setscrew
a 208 Extension
203 Setscrew
212 Setscrew
4 206 Adapter
5 209 Adapter
8 213 Adapter
7 214 Adapter
8 215 Adapter
g 216 Adapter
10 217(3.) Adapter
21 1( ) Container
210 Plate

(a) Item not illustrated

Figure 2-96. Torque Adapter T-503949%
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2.675. HOLDING FIXTURE T- 5039534,

2-676. DEBCRIPTION.

2.677, The holding fixture consists of two jaws,
a handle, and an adapter. The jaws are pinned
together with two pins pressed into one jaw and
a slip fit in the other. The handle is a rectan-
gular steel bar with a threaded hole in one end,
The adapter is a steel rod with external threads
on one end, internal threads on the other, and
a knurled grip in the center. The holding fix-
ture is packaged in a container that is 6 inches
long, 4 inches wide, and 2 inches high. The
weight is approximately 2 pounds.

2-678. OPERATION.

2.679. The holding fixture is used to perform
a pull test of percussion-welded studs on the
thrust chamber and thermal insulation. The
jaws are clamped over the clate, the adapter
is screwed onto the stud, and the handie is
screwed onto the adapter.

2-680. MAINTENANCE.

2-681. There are no special maintenance in-
structions fer the holding fixture., Disassemble
holding fixture, as required, to accomplish
necessary repair or replacement. See figure
2-97 for index and detail numbers. Clean
holding fixture as outlined in R-38986-5, Vol-
ume I. Store holding fixture in container pro-
vided and overpack container for shipment.

2-682., GIMBAL YOKE ALINEMENT
T-5041233,

2-683, DESCRIPTION.

2-684. The gimbal yoke alinement consists of
a bracket, pin, magnet, and handle. The

2-78 Change No. 4 - 25 February 1970

R-3806-5
Volume II

bracket is U-shaped, with a hole through the
center and a key on one edge. The pin consists
of a rod with a 60-degree point, a spring, and
a knurled nut. The magnet is square, with
mounting holes and a threaded hole in the
center. The handle is hollowed out and a sight
glass is glued in the hollow. Three scribed
lines run the length of the sight glass. The gim-
bal yoke alinement is packaged in a container
that is 24 inches long, 4 inches wide, and 4
inches high. The weight is approximately 8
pounds.,

2
F1-5.2-95
Index Detail
No. No. Description
1 202 Jaw
201 Pin
2 203 Handle
3 204 Adapter
207(3.) Adapter
206 Container
205() Plate

(a) Item not illustrated

Figure 2-97. Holding Fixture T-5039534
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2-685. OPERATION.

2-686. The gimbal yoke alinement is used to
zline the gimbal sections of the hydraulic and
pressurization system wrap-around lines. The
bracket is placed against the end of the gimbal
bearing shaft, with the conical pin in the shaft
countersink, the key in the shaft locking plug,
and the magnet pressed against the end of the
shaft. The alinement is checked by sighting
through the sight glass.

2-687. MAINTENANCE.

2- 688, There are no special maintenance in-
structions for the gimbal yoke alinement. Dis-
assemble gimbal yoke alinement, as required,
to accomplish necessary repair or replace-
ment. See figure 2-88 for index and detail
numbers. Clean gimbal yoke alinement as out-
lined in R-3896-5, Volume I. Store gimbal
yoke alinement in container provided and over-
pack container for shipment,

2-689. TORQUE ADAPTER T-5041242,

2-690. DESCRIPTION.

2-681. The torque adapter consists of an offset
adapter and a torque handle. The adapter has
a rounded end and a 7/16-inch, double hex box
end. The torque handle is riveted to the
adapter. The torque adapter is packagedin a
container that is 8 inches long, 4 inches wide,
and 4 inches high, The weight is approximately
one pound,

2-692. OPERATION,

2-883. The torque adapter is ured to torgque
the purge check valve mounting holts on the
gas generator.

: Section II
Paragraphs 2-685 to 2-693

F1.5-2.96
Index Detail
No. Nn. Description
1 201 Bracket
108 Screw
2 104 Magnet
204 Pin
3 107 Pin
203 Rod
202 Nut
105 Spring
4 101 Handle
106(3) Screw
110(3) Contalner
109 Plate

(a) Item not illustrated

Figure 2-98. Gimbal Yoke Alinement
T-5041233
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2-694, MAINTENANCE. 2-699., OPERATION,

2-605, There are no special maintenance in-

structions for the torque adapter, except for

servicinF. Disassemble torque adapter, as re-
oa

quired, ccomplish necessary repair or re-
placement. See {igure 2-99 for index and detail
numbers, Clean torgue adapter as outlined in

R-3806-5, Volume 1. Store torque adapter in
container provided and overpack container for
shipment.

2-695A. SERVICING. Servicing the torque
adapter consists of a calibration check at 6-
month intervals for adapters in normal use, and
prior to use for adapters in limited use.

F1-5-2.97
Index Detail
No. No. Description
1 102 Adapter
2 103 Handle
104 (a) Container
105®) Plate
106(a} Plate

{a) Item not illustrated

Figure 2-99. Torque Adapter T-5041242

2-696. DUMMY SEAL SET T-5041258,
2-697. DESCRIPTION.

2-698. The dummy seal set consists of three
round plates that vary In thickness, diameter,
and number of mounting holes, The dummy
seal set is packaged in a container that is 14
inches long, 14 inches wide, and 3 inches high.
The weight is approximately 20 pounds.

2-80 Change No. 4 - 25 February 1970

2-700. The dummy seal set is used to simulate
the seal plates during a fit check of the fuel and
oxidizer high-pressure ducts. The dummy seal
is inserted belween the turbopump outlet flange
and the duct and between th: fuel or oxidizer
valve flange and the duct,

2-701. MAINTENANCEL.

2-702. There are no special maintenance in-
structions for the dummy seal set, See {ipure
2~ 100 for index and detail numhers. Clean
dummy seal set as outlined in R-38%6-5,
Volume I, Store duminy seal set in container
provided and overpack confainer for shipment.

F1.5.2-88
Index Detail
Na, Na. Description
1 101 Plate
2 102 Plate
3 105 Plate
104 @) Container
105@ Plate

(a) Item not illustrated

-

Figure 2-100, Dummy Seal Set T-5041258
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2-703. TORQUE ADAPTER T-5041277.
2-704. DESCRIPTION.

2-705, The torque adapter consists ofa wrrnch-
ing socket welded to the end of a curved stecl
bar that has two steel bars welded, in a step
arrangement, on the other end. The torque
adapter is packaged in a container that is 8
inches long, 4 inches wide. and 4 inches high.
The weight is approximately one pound,

2-706, OPERATION,

2-707. The torgue adapter is used to torque
the mounting bolts of the fuel high-pressure
duets to turbopump volutes.

2-708. MAINTENANCE.

2-709. There are no special maintenance in-
structions for the torque adapter. See figure
2-101 for index and detail numbers. Clear.
torque adapter as outlined in R-3886-5,
VYolume I, Store torque adapter in container
provided and overpack container yor shipment.

—,

F1-5-2.99
Index Detail
No. No. Description
1 101 Adapter
108(2) Container
107(a) Plate

{a) Item not illustrated
Figure 2-101. Torque Adapter T-504127%

2-710, ACTUATOR INSTALLATION TOOL
T-5041500.

2-T11. DESCRIPTION,

2-712. The actuator installationtool consists of
a threaded shaft with a tee handle and a nylon
plug. The function of the actuator installation
tool is to remove & part from inside a cylinder,
The tool is packaged in a container that is 6
inches long, 4 inches wide, and 2 inches high.
The weight is approximately one pound.

Section 11
Paragraphs 2-T703 to 2-723

2-713. OPERATION,

2-114, The actuator installation tool is used to
remove and install the actuator from a cylinder
of the four-way solenoid valve. The tool is in-
stalled in the actuator and the handle rotated
while holding the nut on the threaded shaft. This
compresses the nylon plug of the tool, expanding
the pluys against the inner wall of the actuator,
The actuater can then be removed from or in-
stalled {n the cylinder of the valve,

2-71%, MAINTENANCE.

2-716. There are no special maintenance in-
structions for the actuator installation tool.
Disagssemble actuailor installation tool, as re-
quired, to accomplish necessary repair or re-
placement. See figure 2-102 for index and
detail numbers. Clean actuator installationtool
as outlined in R-3896-5, Volume . Store actu-
ator installation tool in container provided and
overpack container for shipment,

2-T17, ALSEMBLY J1G T-5041501.
2-718. DESCRIPTION,

2-119. The assembly jig consists of a jack
screw, support, and leveling foot, The func-
tion of the assembly jig is to press parts into

a cylinder. The assembly jig is packaged in a
container that is 12 inches long, 4 inches wide,
and 4 inches high. The weight is approximately

3 pounds.
2-720. QPERATION.
2-721, The assembly jig is used to install

parts in a cylinder of the engine control valve,
The legs of the support are threaded into holes
in the body of the valve. The parts are assem-
bled and pressed into the cylinder by rotating
the screw jack.

2-722. MAINTENANCE.,

2-723. There are no special maintenance in-
structions for the assembly jig. Disassemble
assembly jig, as required, to accomplish nec-
essary repair or replacement, See figure 2-103
for index and detail numbers, Clean assembly
jig and apply dry-film lubricant RB0140-00%
(Rocketdyne) to threads of plate (4), jack screw
(1), and leg (3) after cleaning or when film is
removed by wear or damage, as outlined in
X-38Y6-5, Volume 1. Store assembly jig in
container provided and overpack container for
shipment,
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F1-5.2-100
Index Detail
No. No, Description

1 104 Shaft
105 Nut
106 Washer
107 Plug
102(a) Container
101fa) Plate

{a} item not illustrated

Figure 2-102, Actuator Installation Tool

T-5041500

FL.5.2.101
Item Detail
No. No. Description
1 207 dack screw
2 202 Foot
201 Pad
None Screw
3 203 Leg
4 205 Plate
204 Nut
206 Washer
211(a) Container
210(a) Plate

{a) Item not illustrated

Figure 2-103. Assembly Jig T-5041501

2-82

2-724, FLOW TEST FIXTURE T-5041506.
2-725, DESCRIPTION,

2-726. The flow test fixture consists of a flat
plate, hat section, seals, filtings, and attaching
hardware. The function of the flow test fixture
is to enclose w component during flow testing,
The flow test fixture is packaged in a container
that is 12 inches long, 8 inches wide, and 6
inches high, The weight is approximately 30
pounds.

2-727. QPERATION.

2-728. The flow test fixture is used to enciose
the oxidizer valve piston for flow testing. The
piston is placed inside the hat section of the
[ixture and retained in place by attaching the
plate of the fixture to the flange of the hat sec-
tion. Hydraulic fluid flows into the piston
through fittings on the fixture.

2-72%9. MAINTENANCE,

2-730. There are no special maintenance in-
structions for the flow test fixture. Disassen-
ble flow test fixture, as required, to accomplish
necessary repair or replacement. See figure
2-104 for index and detail numbers. Clean

flow test fixture as outlined in R-3896-5,
Voiume 1. Store flow teot fixture in container
provided and overpack container for shipment.

2-131. FLOW TEST FIXTURE T-5041507.
2-732. DESCRIPTION.

2-733. The flow test fixture consists of a plate,
hat section, fittings, and attaching hardware.
The function of the flow test [ixture ig to enclose
a component during {low testing. The flow test
fixture is packaged in a container that is 12
inches long, 8 inches wide, and 6 inches high.
The weight is approximately 8 pounds.

2-734. OPERATION,

2-735. The flow test fixture is used to enclose
the fuel valve pistonfor flow testing, The piston
is placed inside the hat section and retained in
place by attaching the plate of the fixture to the
flange of the hat section. Hydraulic fluid flows
into the piston through fittings on the [ixture,

2-736. MAINTENANCE.

2-737. There are no special maintenance in-
structions for the flow test {ixture. Disassem-
hle flow test fixture, as required, to accomplish
necegsary repair or replacement. See ligure
2-105 for index and detail numbers. Clean flow
test fixture as outlined inR-3896-5, Volume 1.
Store flow test fixture in container provided

and overpack container for shipment,
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F1-5-2-102 F1.5-2-10)
index Detail Index Detail
No. No. Description No. No, Description
1 101 Plate 1 101 Plate
103 Union 103 Uniaon
104 O-ring 104 O-ring
107 O-ring 110 Q-ring
2 102 Hat sectlon 111 Q-ring
103 Union 2 102 Hat section
104 O-ring 103 Union
108 Nut 104 O-ring
109 Washer 105 Bolt
110 Bolt 106 Washer
3 105 O-ring 107 Washer
4 106 O-ring 108 Nut
112(a) Contajner 3 109 O-ring
111(a) Plate 113(a) Container
112(@) Plate

{a) Item not illustrated

Figure 2-104. Flow Test Fixture T-5041506

{a) Item not illustrated

Figure 2-105,

Flow Test Fixture T-5041507
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2-738. DIMPLING TOOL T-5041512.
2-739. DESCRIPTION.

2.740. The dimpling tool consists of a frame
and a threaded, tee-shaped shaft with rofating
wedges at each end of the tee. The function of
the dimpling tool is to deform an internal part
of a component. The dimpling tool is packaged
in a container that is 12 inches long, 8 inches
wide, and 6 inches high. The weight is approxi-
mately 5 pounds,

2-T41. OPERATION.

2-742. The dimpling tool is vsed to deform a
washer in the fuel valve so that the deformaiions
engage slots in an adjacent retainer. The tool
is installed in the opening of the valve with the

R-3896-5
Volume I1

frame resting on the flange. The shaft length
is adjusted with a nut 8o that the ends of the
wedges are positioned at the lower edge of the
wasghers and in line with two of the slots in the
retaincr. As the shaft nut is tightened, the
wedges deform the washer, pressing the washer
material into the slots of the retainer.

2-743. MAINTENANCE.

2-744. There are no special maintenance in-
structions for the dimpling tool, Disassemble
dimpling tool, as required, to accomplish neces-
sary repair or replacement. See ligure 2-106
for index and detail numbers., Clean dimpling
tool as outlined in R-3896-5, Volume I. Store
dimpling tool in container provided and over-
pack container for shipment.

Fl-5.2-104

Index Detail
No. No. Description

1 101 Frame

2 105 Tee
102 Pin
104 Wedge
103 Nut
109(a) Container
108(a) Plate
110(a) Plate

(a) Item not illustrated

Figure 2-1086,
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2-745. BALL CLOCKING TOOL T-5041515.
2-746, DESCRIPTION,

2-747. The ball clocking tool consists of two
flanged tools with spherical ends. The function
of the hall clocking tool is to provide a means

of determining the position of an internal part,
The ball clocking tool is packaged in a container
that is 8 inches long, 4 inches wide, and 4 inches
high, The weight is approximately 2 pounds,

2-748. OPERATION.

2-7449. The ball clocking lool is used to deter-
mine the alinement of the fuel and LOX balls of
the gas generator ball valve. The tools are
inserted into the valve housing openings so that
the spherical ends engage the openings in the
respective ball valves,

2-750. MAINTENANCE,

2-751. There are no special maintepance in-
structions for the ball clocking tool. Disassem-
ble ball clocking tool, as required, to a _complish
necessary repair or replacement, See figure
2-107 for index and detail numbers. Clean ball
clocking tool as outlined in K-3896-5, Volumel.
Store ball clocking tool in container provided
and overpack container for shipment.

F1.5.2-105
Index Detail
No. No. Degcription
1 101 Clocking tool
{fuel)
2 102 Clocking tool
{LOX)
104{a} Container
103(a) Plate

{a} Item not illustrated
Figure 2-107. Ball Clocking Tool T-5041515

Section U
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2-152. PRESSURE TEST FIXTURE T-5G11516.

2-753. DESCRIPTION.

2-154. The pressure test fixture consists of
three test plates. Two plates are equipped
with a capped fitting. The function of the pres-
sure test fixture is to provide a methed to seal
openings of a hydraulic line during pressure
testing, The {ixturc is packaged in a container
that i 12 inches long, 8 inches wide, and 8
inches high. The weight is approximately 12
pounds,
2-755. OPERATION.

2-756. The pressure test fixture is used to
close openings of the hydraulic return line dur-
ing pressure testing of the line. The test plates
are bolted to the line flanges. Pressure is in-
troduced through the fittings of the larger test
plate.
2-757. MAINTENANCE.

2-768. There are no special maintenance in-
structions for the pressure test fixture. Dis-
assemble pressure test fixture, as required, to
accomplish necessary repair or replacement.
See figure 2-108 tor tndex and detail numhers,
Clean pressure test fixture as outlined in
R-3696-5, Volume I, Store pressure test {ix-
ture in container provided and overpack con-
tainer for shipment.

F1-5-2.106

Figure 2-108, Pressure Test Fixture
T-5041516 (Sheet 1 of 2}
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Paragraphs 2-759 to 2-765 Volume 1]
Indox bPetail 2-764. MAINTENANCE,
No, No, Desceription
2-765. There are no special maintenance in-
1 107 Plate structions for the pressure test {ixture, See
108 Screw figure 2-109 for index and detail numbers.
109 O-ring Clear pressure test fixture as outlined in
2 110 Plate R-3896-5, Volume . Store pressure test fix-
101 O-ring ture in conlainer provided and overpack container
102 Cap for ...ipment,
103 Union
104 Nut
105 Washer
106 Bnlt
111 O-ring

j12{a) Container

11afa) Plate | =
(a) Item not illustrated r.)\\\
™o

Figure 2-108, Presrsure Test Fixture

- <
T-5041516 (Sheot 2 of 2) /)@(m\ﬁ\
2.759. PRESSURE TFST FIXTURE T-5041521. o % -

2-760. DESCRIPTION,

\

2-761. The pressure test [ixture consists of il
two test piates. Each plate is 1-1/2 inches in Index Detaldl

dinmeter and contains a threaded boss, The No. No, description
function of the pressure test fixture is to seal

vpenings of i component for pressure testing, 1 101 Plate

The pressure west Lixta e is packaged In a con- 102 O-rims
tatner. Each test plute is 1-1/2 inches long, 103 Scroew
1-1/2 inches wde, and 1-3/4 inches high, The None(®) Container
weight is approximately 4 pounds. 104 Plate

2-162. OPERATION. (a) [tem not idlustrated

2-763. The prossure test [ixture test plates Figure 2-109, Pressure Test Fixture
are uscd to seal openingo ol the three-way T-5041521

golenold valve [o pressure testing.  The plates
are bolted to the valve openings and test fluid
is applied at the test plate boss,
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2-766. ASSEMBLY TOOL T-5041524.

2-T67. DESCRIPTION.

2-768. The assembly tcol consists of a hex-head
adapter 1-1/2 inches in length. The shank end
1s milled off cente.. The function of the tool is
to provide an adaptation for wrenches. The
assembly tool 15 packaged In a container that 13
1-1/2 inches long 3/4 inch wide, and 7/0 inch
high. The wetght is 4 ounces.

2-769. OPLRATION,

2-110. The assembly tool is used to install or
remove the seal of the LOX purge check valve,
The tool is installed in the seat and a wrench s
attached to the tool,

2-T1l. MAINTENANCE,
2-72. There are no special maintenance in-

structions for the assembly tool. Seo [{gure
2-110 for index and detail numbers, Clean
assembly tool as outlined in R-3896-5, Vol.
ume 1. Store assembly tool in container pro-
vided and overpack container for shipment.

>

F1-5-2-108
Index Detall
No, No. Description
1 101 (a) Tool
None Container
102¢@! Plate

{a) Item not illustrated

Figure 2-110. Assembly Tool T-5041524

Section 11
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2-773. CLEARANCE PINS T-5041812,

2-714., DESCRIPTION,

2-1175. The clearance pins consist of 21 pins
with handles. Each pinis 11-1,2 inches long.
Pin diameters range from 0.1600 10,0005 inch

to 0.20)0 20,0005 inch in 0.0020-inch increments.

The function of the clearance ping is to measure
a elearance inside the turbopump, The c¢lear-
anre ping are packaged in a container that is 14
inches long, 4 inches wide, and 4 inches high.

2-7T7¢. OPERATION.

2-7717. The clearance ping are used lo meas~
ure the clearance between the turbopump
oxidizer inducer and the wall of the oxidizer
inlet,
2-T78, MAINTENANCE.

2-719, There are no special mamtenance in-
structions for the clearance pins. Disassemble
clearance pins, as required, to accomplish
necessary repair or replacement,  See figure
2-111 for index and detail numbers. Clean
clearance pins as outlined in R-3896-5, Vol-
ume . Store clearance pinsg in container pro-
vided and overpack contalner for shipment.

2-780. SERVICING, Scrvicing the clearance
pins consists of a dimensional check using a
micrometer, performed by Quality Coatrol prior
to ugse, The dimensional check must be subatan-
tiated by application of a calibration deeal on

the periodic inspection record plate. Sce fig-
ure 2-112 for dimensions,

2-701. HAND FACING TOOL T-5043020,
2-182., DESCRIPTION.

2-783. The hand facing tool consists of a frame
and a rotating sanding disc that siides across
the bars of the frame. The functions of the

tool are to abrasively remove metal and
parallel the surfaces., The hand facing tool is
packaged in a container that is 20 inches long,
12 inches wide, and 10 inches high. The weight
is approximately 52 pounds.

Change No, 4 - 25 February 1970 2-81
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Index Detail
No, No. Description
1 THROUGH 21
9 109 Clearance pin
130 Pin
151 Handle
164 Screw
10 110 Clearance pin
131 Pin
152 Handle
164 Screw
11 111 Clearance pin
132 in
153 Handle
i 1684 Serew
Index Detail 12 };:2’ Ci::i::‘rance nin
No. No. Dascription 154 Handle
164 Serew
1 101 Clearance pin 13 113 Clearance pin
122 Pin 134 Pin
143 Handle 155 Handle
164 Serew 164 Screw
2 102 Clearance pin 14 114 Clearance pin
123 Pin 135 Pin
144 Handle 156 Handie
164 Serew 164 Serow
3 103 Clearance pin 15 115 Cleararce pin
124 Pin 136 Pin
145 Handle 1517 Handle
164 Screw 164 Screw
1 104 Clearance pin 16 116 Clearance pin
125 Pin 137 Pin
146 Handle 158 Handle
164 Screw 164 Screw
5 105 Clearance pin 17 111 Clearance pin
126 Pin 138 Pin
147 Handle 159 Handle
164 Screw 164 Scerew
6 106 Clearance pin 18 118 Clearance pir
127 Pin 139 Pin
148 Handle 160 Handle
164 Screw 164 Screw
) 107 Clearance pin 19 119 Clearance pin
128 Pun 140 Pin
149 Handle 161 Handle
164 Screw 164 Screw
8 108 Clearance pin 20 120 Claarance pin
129 Pin 141 Pin
150 Handle 162 Handle
164 Screw 164 Screw

2-88

Figure 2-111, Clearance Pins T-5041812 (Sheet 10f 2)
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Index Detail
No. Nu. Deseription
21 121 Cleararce pin
142 Pin
163 Han{le
164 (a) Screw
Nonge Container
165 2; Plate
166" Plate

{a) Ttem not illustrated

Figure 2-111. Clearance Ping T-5041812
{Sheet 2 of 2)

Detail Diameter
No. (0. 0005 Inch)
122 0. 1600
123 0. 1620
124 0. 1640
125 0.1660
126 0, 1680
127 0, 1700
128 0,1720
129 0.1740
130 0. 1760
131 0.1780
132 0. 1300
133 0. 1820
134 0. 1840
135 0. 1860
136 0. 1880
137 0, 1900
138 0. 1920
139 0.1940
140 0. 1960
141 0. 1980
142 0. 2000

Figure 2-112, Clearance Pin
Dimensions

2-784, OPERATION.

2-785. The hand facing tool is used to parallel
and finish the interface surfaces of the thrust
chamber that are used for mounting the three
thrust OK pressure switches. The tool is at-
tached to the dome bolts when the dome and
injector are installed. An additional plate is
used to simulate the dome and injecier thick-
ness when they are not installed. The tool con-
tains slotted holes for adjustment, and a collar

Section 11
Paragraphs 2-784 to 2~797

on the sanding disc shaft is adjusted in relation
to the amount of metal removal desired. A drill
motor i1s attached to the shank of the sanding
disc, and the sanding disc is moved across the
interfaces on the parallel bars of the tool.

2-786. MAINTENANCE,

2-787. There are no special maintepance in-
structions for the hand facing tool. Disassemble
hand facing tool, a8 required, to accomplish
necessary repair or replacement. See figure
2-113 for index and detail numbers. Clean ex~
ternal surfaces of tool parallel bars with pre-
servative WD-40 (Rocket Chemical Co); then
wipe surfaces dry with a clean, white nylon
cloth. Store hand facing tool in container pro-
vided and overpack container for shipment.

2-788. SHIM T-5043413,
2-789. DESCRIPTION.

2-780, The shim consists of two flat, circular
steel plates. One plate is 11 inches in diameter
and 0, 375 inch thick. The other plate is 13
inches in diameter and 0. 173 Inch thick. The
function of the shim is to simulate engine seal
plates. The shim is packaged in a container that
is 15 inches long, 15 inches wide, and 3-1/2
inches high. The weight is approximately 8
pounds.

2-791. OPERATION.

2-702. The applicable shim is used to simulate
the Tuel-valve-to-fuel-manifold seal plate or the
oxidizer-valve-to-oxidizer-dome seal plate dur-
ing alinement of engine propetlant valves and
ducts,

2-783. MAINTENANCE.

2-7184. There are no special maintenance in-
structions for the shims, See figure 2-114 (or
index and detail numbers. Clean shims for ap-
plicable service as outlined in R-3896-5, Vol-
ume I. Store shim in container provided and
overpack container for shipment.

2-795. APPLY JIG T-5043430.
2-796, DESCRIPTION.

2-1797. The apply jig consists of a curved plate

and a flat plate fastened together to form a
shallow arc., Knurled screws and bushings are
attached to the plates. The jig is approximately

33 inches leng.  The function of the apply jig is
toc locate areas in which holes are to be drilled.
The apply jig is packaged in a container that is
36 inches long, 8 inches wide, and 6 inches high.
The weight is approximately 10 pounds.
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F1.5.2-110

Index Detail
No. No. Description

1 101 Plate

2 102 Plate
107 Screw
112 Washer
116 Pin

3 105 Bar

4 104 Plate

5 111 Plate
103 Scroew
106 Screw
112 Washer

6 110 Block

i 113 Disc

8 115 Collar
114 Scrow

9 111‘( ) Plate
119(a) Container
113(“) Plate
120'3 Plate

(a) Item not tllustrated

Figure 2-113. Hand Facing Tool T-5043020

2-90

F1-5-2-111
Index Detail
No, No. Description
1 101 Shim (LOX)
2 102(a) Shim (Fuel)
104(3) Container
103 Plate

(a) Item not illustrated

Figure 2-114. Shim T-5043413
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2-798. OPERATION,

2-799. The apply jig is used to locate areas
for drilling holes in a hatband of the nozzle
extensian, The jig is {aatened over the hat-
band using knurled, threaded screws and a
clanp. Holes are then drilled in the hathand
through the pilot holes in the jig,

2-800. MAINTENANC,

2-801. There are no special maintenance in-
structions for the apply jig. Disassemble
apply jig, as required, to accomplish neces-
sary repair or replacement. See figure 2-115
for index and detail numbers. Clean apply jig
as outlined in R-3896-5, Volume I. Store ap-
ply jig in container provided and overpack con-
tainer for shipraent,

2-802. SEAL INSTALLATION TOOL
T-5044645.

2-803, DESCRIPTION,

2 §04. The seal installation tool consists of a
sleeve 5-1/8 inches in dlameter and 2 inches
in height, The function of the tool is to pro-
vide a method for installing a seal. The tool
is packaged in a container that is 8 inches long,
6 inches wide, and 4 inches high, The weight
is approximately 4 pounds.

2-805, OPERATION,

2-806, The seal installation tool is used to
install a tool on the turbopum) oxidiz2r ghalt.
The recessed end of the tool fits over the per-
imeter of the seal and the seal and tool fit
around the shaft.

2-807. MAINTENANCE.

2-808. There are no speclal maintenance In-
structions for ihe seal installation tool. See
figure 2-116 for index and detail numbers.
Clean seal installation tool as outlined in
R-3896-5, Volume I. Store seal installation
tool 1n container provided and overpack con-
tainer for shipment.

Section 11
Paragraphs 2-798 to 2-808

Fl.5.2-112
Index Detail
No. No. Deacription
1 101 Pad
2 106 Side plate
102 Scroew
103 Bushitg
107 Bushing
3 1 Top plate
None Screw
114 Block
4 103 Screw
109 Screw
110 Wagher
116(a) Container
117(a) Plate

(a) Item not illustrated

Figure 2-115. Apply Jig T-5043430
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FI1-5-2-113
Index Detail
No. No. Description
i 101 Tool
Nane Container
102(a) Plate

{a) Item not illustrated

Figure 2-116. Seal Installation Tool
T-5044645

2-809. TEMPLATE T-5044716,
2-810, DESCRIPTION.

2-8I1. The template consists of a sheet-
aluminum-alloy angle, 6-1/2 inches wide and
3-1/2 inches high. The function of the template
is to positinn seals. The template {8 packaged
in a container that is 8 inches long, 8 inches
wide, and 4 inches high. The weight is approxi-
mately one pound.

2-812, OPERATION.

2-813. The template is used to position seals
at the heat exchanger LOX-in and GOX-out
flanges when installing the heat exchanger ducts
and hoses,

2-814. MAINTENANCE,

2.815. There are no special maintenance in-
structions for the template. See [igure 2-117
for index and detail numbers. Clear template
as outlined in R-3896-5, Volume 1. Store
template in container provided and overpack
container for shipment.

2-816. TEMPLATE T-5044717,
2-817. DESCRIPTION.

2-818. The template consists of a sheet-
aluminum=-alloy angle 6 inches wide and 3-1/2
inches high. The function of the template is to

2-92

F1-5-2-114
Index Detail
Ne, No, Description
1 101(,1} Template
103(f” Container
102" Plate

(@) Item not sllustrated

Figure 2-117, Template T-5044716

position seals, The template is packaged in a
container that is 8 inches long, 8 inches wide,
and 4 inches high. The welght i approximately
one pound,

2-819. OPERATION,

2-820. The template is used to position the seal

at the helivm outlet flange of the heat exchanger
when installing the helium return duct,

2-821. MAINTENANCE.

2-822, There are no slaeciul naintenance in-
structions for the template, See figure 2-118
for index and detail numbers. Clean template
as outlined in R-3896-5, Volume I, Store
tempiate in container provived and overpack
container for shipment.

2-823, ALINEMENT GAGE T-5044743.
2-824, DESCRIPTION.

2-825. The alinement mug o consists of 13 flat
steel plates. Each plate is approximately 4-1,/2
inches long, 1-3/4 inches wide, and 1/10 inch
thick and incorporates scribed lines and abutton
for alinement purposes. Location of use is
stamped on each gage. The function of the gage
is to determine alinement of interfaces. The
gage is packaged in a container that is 8 inches
long, 8 inches wide, and 4 inches high. The
weight is approximately 3 pounds.
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F1-5-2-115
Index Detail
No, No. Description
1 101 Template
102{a) Container
103) Plate

{a) Item not illustrated

Figurc 2-118. Template T-5044717

2-826. OPERATION.

2-827. The alinement gage is used to deter-
mine that the allowable lateral misalinement
of line flanges is not exceeded. The applicable

gage is Inserted between interfaces with the Fl-8-2-116
button {n the opening of the boss, The line
flange must fall within the scribed circle on Index Detail
the gage. No, No. Description
1 201 Gage
2-828, MAINTENANCE, 2 202 Gage
3 203 Gage
2-828. There are no special maintenance in- 4 207 Gage
structions {or the alinement gage except for 5 211 Gage
a dimensional check of critical surfaces, ] 215 Gage
which must be conducted at 6-month intervals. 7 219 Gage
All gages must be flat and parallel within 8 220 Gage
0.0005 inch total, See figure 2-110 {or index 9 301 Gage
and detall numbers. Clean alinement gage as 10 305 Gage
outlined in R-3896-5, Volume I, Store aline- 11 309 Gage
ment gage in container provided and overpack 12 310 Gage
container for shipment, 13 311 Gage
102(a) Container
101(a) Plate
103(a) Plate

{a) Ttem not illustrated
Figure 2-119. Alinement Gage T-5044743
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2-830. CHFECK FIXTURE T-~5044956,

2-831. DESCRIPTION.

2-832. The check fixture consists of a metal
plate 2-3 ‘4 inches wide. 2-3/8 inches high,
and 14 inch thick. The function of the gage is
indicated on the limit of deformation of a port.
The check fixture is packaged in a container
that is 6 inches long. 4 inches wide, and 2
inches high. The weight is approximately one
pound,

2-833. OPERATION,

2-834. The check fixture is used to check de-
formations (bulges) of the thrust chamber in-
jector baffles after hot-firing, The gage is
applied at the deformed area, The bulge can-
not exceed the depth of the recessed area of
the check fixture,

2-835, MAINTENANCE,

2-836, There are no special maintenance in-
structions for the check fixture, Sce fipure
2-120 for index and detail numbers, Clean
check {ixture as outlined in R-3896-5, Vvol-
ume 1. Store check fixture in container pro-
vided and overpack container for shipment,

R-3896-5
Volume I1

2-837. WASHER T-5046431.

2-838. DESCRIPTION.

2-839, The washer consists of a steel ring with
the following dimensions: thickness, 0.245 inch;
outer chameter. 1, 312 inches; inner diameter,
1.020 inches. The funchion of the washer ts to
act as a spacer. The washer is packaged in a
container that is 1-5/16 inches in diameter and
1/4 inch thick, The wewght is approximately 3
ounces,

2-840. OPFRATION,

2-841. The washer 15 used to obtain acceptable
axial dimensions hetween the collar of the shaft
and the tubular spacer of the thrust chamber
throat plug when the throat pluyr is being in-
statled in the thrust chamber,

2-842, MAINTENANCE.

2-843. There are no special maintenance in-
structions for the washer, Sce figure 2-121 for
index and detail numbers. Clean washer as
outlined in R-3896-5, Volume [. Store washer
in container provided and overpack container
for shipment,

et msaiin: 1
FL1-5-2-117 F1-5.2-118
Index Detail Index Detail
No. No. Description No. No, Description
1 101(1) Fixture 1 101 Washer
102(;1) Container None Container
103 Plate 102(3) Plate

(a) Item not illustrated

(a) Item not illustrated

Figure 2-120, Check Fixture T-5044956

2-94

Figure 2-121, Washer T-5046431
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2-843A. TALIBRATION STANDARD T-5047801,

2-843B. DESCRIPTION,

2-843C. The calibration standard consists of
a machined piston with threads on one end and
a seal groove on the other end. Four close-
tolerance passages are drilled through the scal
end. The piston {8 9.5 Inches long and 2, 623
inches in diameter. The piston weighs approx-
imately 2 pounds.

2-843D. OPERATION.

2-843E. The calibration standard is used to
verify required flow from facility hydraulic
system. The piston is installed into {ixture
T-5041507, and the calibrated flow through the
piston is checked agalnst the flow-measuring
instruments to verify accuracy.

2-843F. MAINTENANCE.

2-843G. There are no special maintenance
instructions for the calibration standard, Clean
calibration standard as outlined in R-3386-5,
Volume I. Store callbration standard in con-
talner provided, and overpack contalner for
shipment. See figure 2-121A for index and
detail numbers.

2-843H. FLANGE POLISHING TQOL 'T-5047802,
2-843J., DESCRIPTION.

2-843K. The flange polishing tool consists of
an air cock, an alrsystem, a motor, a handle and
support, a base plate, and a tooling plate. The
air cock I8 a two-way, spring-loaded, plug-
type valve that contains no packings and main-
tains proper bearing between the plug and body
by spring tension, The air aystem congists of

a filter, regulator, gage, and lubricator. The
air system has flow capacity of 135 c¢fm and is
mounted on a bracket attached to the base plate.
The motor ls an axial-plston alr motor consist-
ing of a housing, 5 pistons, a wobble plate,
reductivn gears, and spindle and bearings. The
motor has a gear ratio of 46.4 to 1 and develops
0.9 hp at 46 rpm with 90 psig pressure. The
motor has lube fittings for the bearinge and is
bolted to the base plate. The base plate is a
rectangular aluminum plate with three inounting
holea for the motor and one hole to retain the

F1-3.3-138
Index Detail
No, No. Degcription
1 101 Piston
102(a) Plate

{a) Item not lilustrated

Figure 2-121A. Calibration Standard
T-5047801

bearing. The tooling plate is aluminum with
slght holes, lightening holes, and a hole in the
center to pin the motor shaft. Three guide
rollers, located 120 degrees apart, are attached |
to the underside of the plate to hold the tool on
the flange., Three abrasive mounting pads,
located 120 degrees apart, are attached to the
underside of the plate to conlact the flange
during the polishing operation. The tool weighs
approximately 70 pounds and {s 15 inches high
and 28 inches in dlameter.

2-843L, OPERATION.

2-843M. The flange polishing tool is used to
polish the thrust chamber exhaust inlet flange.
The tool is placed on the {lange, the support is
attached to the thrust chamber tension tie, and
the handle 15 secured to the support. A supply
of shop air (100 pslg maximum) is connected to
the air cock inlet, the air cock is opened, the
regulator ia adjusted to the required operating
pressure as indicated on the pressure gage, and
the lubricator is adjusted so that the required
amount of lubricant 1s supplied to the motor.
The tooling plate rotates, and with the three
abrasive mounting pads in contact with the
flange, the polishing action occurs.

Change No. 5 - 14 April 1970 2-94A
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2-843N. MAINTENANCE.

2.843P. There are no special maintenance
instructions for the flange polishing tool, except

for replacing covering on roller (12) and servic-

ing. Disassemble tool, as required, to accom-
plist necessary repair or replacement. Re-
plare covering on roller (12) when it becomes

R-3896-5
Volume II

worn or loose, Secure roller shaft in a vise
and manually press hose (detail No, 408) at
room temperature, over roller. Trim excess
hose flush with edges of ruller, See figure
2-121B for index and detail numbers. Clean
external surfaces of tool uging a clean, dry
cloth. Store tool in container provided, and
overpack contalner for shipment.

Index Detall
No. No, Description
1 531 Support
H25 Nut
526 Washer
028 Pin
2 501 Handle
502 Coupling
503 Coupler
504 Hosge
508 Air cock
509 Adapter
511 Coupler
513 Weld assembly
507 Tube
208 Rod
118 Pin
201 Fork
110 Screw
3 801 Bracket
4 518 Filter
517 Coupler
518 Adapter
5 518 Regulator
518 Adapter
6 532 Lubricator
521 Union
520 Tubing
i 523 Motor
522 Muffler
212 Screw
8 219 Plate
204 Bar
203 Screw
] 213 Bearing
10 407 Plate
11 408 Pad
405 Washer
404 Screw
12 402 Roller
1 408 Hose
409 Wagsher
H i3 209 Shaft
-] A il Key
218 Plug
217 Screw
114 Washer
115 Nut
F1-5.2-159A 210 Set screw

Figure 2-121B. Flange Polishing Tool T-5047802

2-94B Change No. 5 - 14 April 1870
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2-843Q. SERVICING. Servicing the flange
pollahing tool consists of lubricating bearings
of the motor {one stroke of grease gun at each
fitting) before use or every B-hours of continu-

ous operation, with gear grease (MIL-G-23827),

The {ilter must be rdrained of molsture after
each use, and the lubricator bowl filled with
lubricating oll (Federal Specification
VV-L-800) before use, The alr filter element
and bow!l and lubricator filter element and
bowl must be cleaned after approximately 30
hours of operation. (Refer to R-3896-5,
Volume I for cleaning Information, )

2-844. DOLLY ASSEMBLY T-8101565.
2-845. DESCRIPTION.

2-846. The dolly assembly consists of a hand-
operated gear box and a cradle mounted on a
tubular frame. The frame 18 mounted on four
casters. The function of the dolly is to provide
support for the fuel valve during maintenance,
The dully assembly is approximately 40 inches
long, 40 Inches high, and 315 inches wile. The
welght is approximately 105 pounds,

2-847. OPERATION

2-848. The dolly assembly 15 used to hold and
support the fuel valve durlng disassembly,
assembly, and testing. The fuel valve 18 at-
tached to the dolly cradle with handling fittings
that attach to handling bolts that are a part of
the valve, The valve can be rotated to varlous
positions using the hand-operated gear box.

Mobility for the dolly is provided by the casters.

2-849. MAINTENANCE,

2-850, There ure no speclal maintenance in-
structions for the dolly except for proof testing.
Disassemble the dolly, as requlred, to accom-
plish necessary repair or replacement, See
figure 2-122 for index and detail numbers.
Perform repairs, clean, and lubricate moving
parts as outlined in R-3898-5, Volume I.

2-851, PROOF TESTING. Proof-test the
dolly every 24 months with a 400-pound proof
load. See figure 2-123 for test setup and per-
form the following:

WARNING

Proof tests are hazardous,; therefore,
special precautions muat be taken. In
addition to local and standard require-
ments, the test area must be cleared
and adequate protection provided for
test personnel.

a. Connect an overhead hojst that has a
minimum load capacity of one ton, to test load.

Section II
Paragraphs 2-843Q to 2-858

b. Slowly lift t~st load enough to position
dolly under it.

c¢. Lower test toad into cradle (7, figure
2-122); then secure test load to eradle using
cradle fittings. Make sure [ittings are fully
engaged and locked.

d. Slowly lower overhead holst until full
weight of test load is imposed on dolly and all
tension on hoist is relleved. Maintain this con-
dition for a minimum of 3 minutes, observing
assembly stand for any irregularities.

e. Slowly raise overhead hoist to lift test
load; then disengag:: Iittings and remove test
load from dolly.

f. Inspect dolly for distortion, weld cracks,
or vielding.

2-852. PROTECTIVE PAD T-8102028.
2-853. DESCRIPTION,

2-834, The protective pad consists of six fan-
shaped pad sections of graduated sizes. Each
section is covered with vinyl-coated nylon

cloth and contains 1-1/2-inch-thick polyure-
thane foam and sheet aluminum strips. The
sections are joined by cord ties to form the pad,
The function of the pad is to protect the inner
wall of the thrust chamber., The pad is 85
inches long, 124 Inches wide at the lower end,
and 44 inches wide at the upper end,

2-855. OPERATION.

2-856. The protective pad is used to proteet
the inner wall of the thrust chamber when work
{8 being pe: formed in the thrust chamber, with
the engine or thrust chamber in the horizontal
poslition.

2-857, MAINTENANCE.

WARNING

The following procedure uses poly-
urethane resins and catalysts, which
are skin Irritants. Avoid contact
and inhalation of vapors, Use Ina
well-ventilated area.

2-858. There are no special maintenance in-
structions for the protective pad, except for
repairine holes, tears, and deterioration of
the polyurethane foam. Repair holes or tears
in pad using 2-inch-wlde pressure-sensitive
tape (Federal Specification PPP-T-80), Repair
foam by removing all deterlorated foam and
applying 3-pound density, or equivalent,

Change No. 5 - 14 April 1670 2-95
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Fl.5-2-119

Figure 2-122, Dolly Assembly T-8101585 (Sheet 1 of 2)
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Index Detail
No. No. Descriplion

1 233 flandle

2 214 Gear reducer
215 Bolt
216 Nut
217 Lockwasher
213 Coupling

3 221 Pillow block
218 Bolt
219 Nut
220 l.ockwasher

4 500 Brake
5C2 Clamp
504 Pin
505 Plate
None Screw
507 Handle
None 2in

5 221 Pi:iow block
220 Lockwasher
234 Bolt

6 300 Shaft
301 Key
302 Bar
ggg Flange
304 Pin

i 400 Cradle
413 Scerew
403 Fitting
407 Knob
410 Shaft
411 Pin
412 Knob

8 200 Stand
232 Caster
224 Bolt
225 Nut’
226 Lockwasgher

Figure 2-122. Dolly Asscembly T-8101595
{Sheet 2 of 2)

polyurethane foam CPR9811 (The Upjohn Co)
with Tsonate CPR2028 (The Upjohn Co) as the
adhesive. The Isonate must be mixed and ap-
plied and the new foam installed within one
minute. See figure 2-124 for index and detall
numbers. Clean protective pad as outlined In
R-3896-5, Volume I,

Section 11
Paragraphs 2-839 to 2-866

2-859. HANDLING SLING T-8102313,

2-860. DESCRIPTION.

2-861. The handling sling consists of a T-
shaped tubular frame. The sling 18 equipped
with Oittings and a hiting ring.  The function of
the sling is to handle heavy equipment. The
sling is 53-374 inches long. 24 inches wide, and
12-1/2 inches high. The weight 15 approximately
12 pounds,

2-862. OPERATION.

2-863. The handhing sling is used to remove
and install control panels of the engine check-
out console. The sling 1s attached to panel
attach points, using the cquick-disconnect fitlings
of the sling, The sling and panel are handled by
an averhead lifting method,

2-864. MAINTENANCE.

2-865, There are no special maintenance in-
structions for the handling shng, exrept for
proof testing, IMsassemble handling sling, as
required, to accemplish necessary repair or
replacement.  See {igure 2-125 for index and
detail numbers. Clean handhing sling as out-
lined in R-3896-5, Volume 1.

2-466, PROOF TESTING. Proof-test handling
sling every 6 months with a 400-pound proof
load. Sece figure 2-126 for test setup and per-
form the following:

WARNING

Proof tests are extremely hazardous;
therefore, special precautions must
be taken. [In addition to local and
standard requirements, the test aren
must be cleared and adecuate pro-
tection provided for test perscnnel.

a. Attach handling sling fittings to test load,
Make sure fitlings are fully engaged and locked.

b. Connect an overhead hojst that has a mini-
mum load capacity of one ton, to handling sling,

2-97
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ey
@Q—) F1-5-2-121
Index Detail
No. No. Description
i 101 Tube
F1-5-2.120 102 U‘bolt
103 Washer
Index Detail . 105 Plug
- 2 108 Arm
No. No. Description 110 Washer
11 N
1 115 Pad 12(8) S:rt'ew
2 109 Pad # Phe:
: 3 107 Fitting
3 102 Pad
{a) 4 109 Tube
121 Plate 114 U-bolt
110 p
(a) Item not 1lustrated 111 Cl'fl',g
Figure 2-124, Protective Pad T-8102028 i{l)g gtl:p
1 t
c. Slowly raise overhead hoist until full 5 li; P{Ja_gou
weight of test load is supported by handling 104 Nut
sling, Maintain this condition for a minimum 115(3) Plate
of 3 minutes, observing assembly sling for any 1163 Plate

irregularities.

d, Slowly lower overhead hoist to lower test

(_a) Item not illustrated

load; then disengage fittings and remove sling

from test load.

e. Ingpect sling for distortion or yielding,

Figure 2-125.

Handling Sling T-8102313
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Figure 2-126, Recommended Proof Test
for Handling Sling

2-867, ROTATING FIXTURE T-8102381,

2-B68. DESCRIPTION,

2-8639, The rotating fixture consists of a box
beam with a centered lifting point and two
adjustable arras, The arms are at right angles
to the beam. The function of the rotating fix-
ture is to provide a method of lifting and ro-
tating the thrust chamber injector, The fixture
i5 packaged in a container that ia 60 inches long,
36 inches wide, and 9 inches high, The weight
is approximately 100 pounds.

2-870. OPERATION,

2-871. The rotating fixture is used to lift the
thrust chamber injector and allow the injector
to bre rotated between the arms of the fixture.
Closures RX19145-11 and RX19146-11 must be
installed on the injector to provide attaching
points for the fixture,

2-100
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2-872. MAINTENANCE.

2-873. There are no special maintenance in~
structions for the rotating fixture, except for
prool testing, Disassemble rotating fixture, as
required, to accomplish necessary repair or
replacement. See figure 2-127 for index and
detail numbers. Clean rotating fixture as out-
lined in R-3896-5, Volume I, Store rotating
fixture in container provided and overpack con-~
tainer for shipment.

F1-5.2.122
Index Detail
No. No, Description
I 113 Beamn
2 209 Arm
112 Spacer
206 Knob
201 Nut
109 Channel
3 107 Clamp
108 Lock
104 Screw
105 Nut
106(3) Washer
114(3.) Plate
115( ) Plate
116'3 Container

() Item not illustrated

Figure 2-127. Rolating Fixture T-8102381
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2-874. PROOF TESTING. Proof-test the
rotating fixture every § months with a 3,000~
pound proof load. See ligure 2-128 for test
setup and perform the following:

WARNING

Proof tests are extremely hazardous;
therefore. special precautions must
be taken, In addition to lacal and
standard requirements, the test area
musl be cleared and adequate pro-
tection provided for test personnel.

a. Connect an overhead hoist that has a
minimum load capacity of 5 tons, to rotating
fixture.

b. Attach fixture fittings to test load, Make
sure fittings are fully engaged and locked.

¢. Slowly raise overhead hoist until full
weight of test load is supported by rotating fix-
ture. Maintain this condition for a minimum of
3 minutes, observing fixture for any
irregularities.

d. Slowly lower overhead hoist to lower test
load; then disengage {itlings and remove fixture
from test load.

¢. [Inspect rotating fixture for distortion,
weld cracks, or yielding.

Section 1T
Paragraph 2-874
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SECTION Il

DUMMY WEIGHT T-TCQLS

3-1, 5COPE. This section contalns inspection,
description, use, and maintenance procedures
for duramy welght T-tools. (Refer to R-3886-5,
Volume I, for safety precautions and general
maintenance procedures.) The parts list con-
sists of a tabulated listing of all parts requirved
for support of the tool at the field sites. The
parts a.e listed in disassembly order, except
where disassembly order does not apply, and
are keyed to an associated illustration by index
number. The relation of each part to its next
higher assembly is indicated by indention, The
detail number (consisting of a dash number to
the basic tool number) is used instead of a part
number to identify the part, because a majority
of the parts are made from stock material, The
material and dimensions may be found on the
too) print.

d-2. INSPECTION.

3-3. Figure 3-1 lists items to be inspected,
conditions to be sought and corrected, and the
frequency of the inspections. Inspection re-
quirements are classified as visual and periodic.
Thelr scope should be increased or decreased to
sult varying conditions, All inspection require-
ments cannot be accuralely predicted, because
they are directly affected by local operations.
Visual inspection is defined ag an insprction to
determine If there are undesirable, discrepant,
or damage conditions and that the hardware con-
figuration is in accordance with appropriate
records. Visual inspectica is conducted prior
to operation of the unit, Pericdic inspections
are conducted at specified periods, See figure
3-1 for inspection and periodic intervals,

Periodic (Months)

Inspection 3|16 |12 {24

Periodic {(Months)
Inspection 3161224

Vigual inspections for
all units

1, Obvious signs of dam-
age to all structural
members

2, Damage to threaded
fastenerd, inserts,
and studs

3., Cracks in wrlds and
par-nt metal

Dummy sling T-5047381

1. Brc'en strands, frays, X
and kinks in caples
2. Proof-test expiration X
Dummy weight harness
T-5747382
1. Broken strands, frays, X

and kinks in cables

2, Proof-test expiration X

Firure 3-1. Inspection Requirements

Change No. 2 - 14 August 1969 3-1
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Paragraphs 3-4 to 3-8

3-6. DUMMY WEIGHT FIXTURE T-5030392, {

-

3-4, DUMMY WEIGHT FIXTURE T-5039391.

3-5. The dummy weight fixture is arectangular
welded frame 42 inches long, 34 inches wide,
and 11 inches high. The fixture weighs 226
pounds. The fixture, with added weight, is
used to proof-load the interface panel sling,

See figure 3-2 for index and detail numbers.

/4

\V

Fl1.5-2-138
Index Detail
No, No. Description
1 i01 (a) Fixture
111 Plate

(%) Ttem not illustrated

Figure 3-2, Dummy Welght Fixture T-5038391

3.2 Change No, 2 - 14 August 1969

3=7. The dummy weight fixture is a half-moon-
shaped plate 12 inches long, 7 inches wide, and
4 inches high. The fixture weighs 29 pounds,
The fixture, with attachment stud bolts, is used
to proof-load the gas generator adapter, See
figure 3-3 for index and detail numbers.

y1-5-3-138
Index Detail
No. No, Description
1 101 Fixture
103 @) Bolt
104 Plate

(a2) Item not illustrated

Figure 3-3. Dummy Weight Fixture T-5039392
3-8. DUMMY WEIGHT FIXTTIRE T-5039383.

3-9. The dummy weight fixture i8 a welded
frame 64.5 inches long, 8 inches wide, and 24
inches high. The fixture weighs 130 pounds.
The fixture 18 used to proof-load the oxidizer
and fuel line adapters. See figure 3-4 for Index
and detail numbers,
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Section 11
Paragraphs 3-10 to 3-11

F1.5.2.137
Index Detail
No. No. Description
1 101 Fixture
103 (a) Bolt
116 Plate

(a) Item not illustrated

Flgure 3-4, Dummy Welght Fixture T-5039303

3-10, DUMMY WEIGHT FIXTURE T-5039384,

3-11, The dummmy weight fixture is a casted
weight, with adjustable weighta to establish
center of gravity, and is 49 inches long, 38
inches wide, and 30 inches high., The fixture
weighs 2,150 pounds, The fixture is used to
proof-test the heat exchanger sling. See
figure 3-5 for index and detai] numbers.

F1-5.2-138
Index Detail
No, No. Description
i 101 Weight
2 102 Bushing
k] 104 Bushing
4 105 Tubing
106 Nut
5 107 Tubing
6 108 Tublng
109 (a) Washer
110 Plate

{a) Item not illustrated

Figure 3-5, Dummy Weight Fixture T-5039304

Change o, 2 - 14 August 1969 3-3
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3-12. DUMMY WEIGHT T-5040101, 3-14. DUMMY WEIGHT T-5040107, |
3-13. The dummy weight is a triangular steel 3-15. The dummy weighl is a welded assembly
frame 22 inches Jong, 14 inches wide, and 7 24 inches long, 16 Inches wide, and 7.5 inches
inches high. The welpht wolghs 70 pounds. high., The weight weighs 131 pounds. The welygtht
The weight 15 used 1o proof-load the fucl Inlet is used to proof-load the dome and gimbal block
elbow adapter. See figure 3-6 for index and lifting adapter and injector lifting adapter. Sec
detail numbers. figure 3-7 for index and detail numbers,

F1-5-2-10
Index Detail
No. No. Description
1 101 Fixture
103 Bolt
F1-5-2-13% 104 Washer
Index Detatl %82 gg}t
‘No. No. Deseription 107 Washer
1 104 Fixture 109(®) o
105( ) Bolt
1063 Plate (a) Item not illustrated
(a) Item not illustrated Figure 3-7. Dummy Welght T-5040107

Figure 3-8. Dummy Weight T-5040101

3-4 Change No. 2 - 14 August 1969
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3-16. DUMMY WEIGHT FIXTURE T-5040110.

Section 11
Paragraphs 3-16 to 3-19

3-18. DUMMY WEIGHT FIXTURE T-5040112.

3-17. The dummy weight fixture is a welded
assembly 15 inches long, 7 inches wide, and
15 inches high. The fixture weighs 35 pounds.
The fixture is used to proof-load the main fuel
valve adapter. See figure 3-8 for index and
detail numbers.

3-19. The dumimy weignt fixture is a circular,
2-piece, welded assembly 11.5 inches long and
14.5 inches in diameter. The fixture weighs
114 pounds. The two pieces are holted together
providing a hinge peint to proof-load the gimbal
support, See ligure 3-9 for index and detail
numbers,

F1-5-2-141 F1-5-2-142
Index Detail Index Detalil
No. No. Description No. No, Description
1 101 Fixture 1 101 Weld assembly
lﬂﬁ(a) Boit 106 Nut
114 Plate 107 Washer
108 Bolt
{(a) Item not illustrated 2 113(a) Weld assembly
114 Plate

Figure 3-8. Dummy Weight Fixture T-5040110

{a) Item not 1ilustrated

Figure 3-9. Dummy Weight Fixture T-5040112

Change No. 2 ~ 14 August 1969 3-5
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Paragraphs 3-20 to 3-25

3-20. DUMMY WEIGHT T-5040113,
3-21., The dummy weight is a welded assembly

16 inches long, 11 inches wide, and 9, 5 inches
high. The weight weighs 16 pounds. The weight
is used to proof-load the main oxidizer valve

adapter. See figure 3-10 for index and detail
numbers.
QQ e
/ *
(0
| 1
F1-5-2- 143
Index Detail
No. No. Description
1 101 Weld assembly
102 Bolt
107a) Plate

(a} Item not illustrated

Figure 3-10. Dummy Weight T-5040113

3-22. DUMMY WEIGHT T-5041024,

3-23. The dummy weight is a welded assembly
72 inches long, 21 inches wide, and 27 inches
high. The weight weighs 82 pounds. The
weight is used to proof-load the No. 1 rigid fuel
duct adapter. See figure 3-11 for index and
detail nhumbers,

3-6 Change No. 2 - 14 August 1969
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Fi-5-2-144
Index Detail
No. No. Description
1 114 Weld assembly
103 Bolt
115() Plate

{a) Item not illustrated

Figure 3-11. Dummy Weight T-5041024

3-24, DUMMY WEIGHT FIXTURE T-5041025,

3-25, The dummy weight [ixture is a welded
assembly 40. 5 inches long, 28 inches wide, and
32 inches high, The fixture weights 70 pounds.
The fixture is used to proof-load the No. 2

rigid fuel duct adapter. See figure 3-12 for
index and detail numbers.
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F1-5-2-145
Index Detail
No. No. Description
H 112 Weld assembly
113 Wagher
114 Bolt
115@ Plate

(a) Itera not illustra.ed

Figute 3-12, Dummy Weight Fixture T-5041025

3-26. DUMMY WEIGHT FIXTURE T-50410285,

3-27. The dummy weigat fixture i< a welded
assembly 54 irches long, 18 inches wide, and
9 inches high. The fixture weighta 47 pounds,
The fixture is used to proof-load the No. 1
rigld oxidizer duct adapter. See figure 3-13
for index and detail numbe."s.

Section I
Paragraphs 3-26 to 3-29

F1-5-2-146
Index Detail
No. No. Description
1 101 Weld assembly
110 Bolt
111 Washer
113® Plate

{a) Item not illustrated

Figure 3-13. Dummy Weight Fixture T-5041026

3-28. DUMMY WEIGHT FIXTURE T-5041027.

3.29, The dummy weight fixture is a welded
assembly 33,5 inches long, 11 inches wide, and
15.5 inches high. The fixture weighs 39 pounds,
The [ixture i5 used to proof-load the No. 2

rigld oxidizer duct adapter. See flgure 3-14 for
index and detail numbers.

Change No, 2 - 14 August 1969 3-7
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F1.8-2.147
Index Detail
No. No. Description
1 101 Fixture
109 Bolit
110(a) Washer F1-5 2.148
1 Plate
Index Detail
{a) Item not illustrated No, No. Description
Figure 3-14, Dummy Weight Fixture T-5041027 1 101 Subassembly
102 Steel angle
103 Bolt
3-30. DUMMY WEIGHT T-5047380, 104 Washer
105 Nut
166 Washer
3-31. The dummy welght is a4 round steel casing 2 136 Subassembly
with I-beams and channels welded inside to se- 13C Plate
cure additional weights. The weight is 120 131 Mut
inches in dlameter and 182 inches in height 132 Bar
with added weights on top. The weight weighs 13 5(3) Plate
15, 500 pounds; additional weights may be added 137 Plate

to obtain a 45,000-pound load. The welght is
used to proof-load the Roadable Vertical Engine
Dolly G4051, Engine Handling Dolly G4058, and
Engine Vertical Installer G4049, See figure
3-15 for index and detail numbers.

3-8 Change No. 2 - 14 August 1969

(a)} Item not {llustrated

Figure 3-15. Dummy Weight T-5047380
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3-32, DUMMY SLING T-5047381.

3-32. The dummy sling i8 a simple cable as-
sembly consisting of three cables. One cable
has a turnbuckle and the other two cables have
shackles on one end. The three cables are
centrally connected to a lift ring. The sling
working load {s 40, 000 pounds and proof lead is
120,000 pounds. The sling is8 107 inches long
and weighs approximately 112 pounds. The
sling is used to lift dummy weight T- 5047380,
See figure 3-16 for index and detail numbers.

Fl-5.2-149 }
Index Detail
No. No. Description

1 101 Sling
102 Shackle
103 Turnbuckle
107 a) Nut
101?'{a ) Plate
109 Tag

(a) Item not illustrated

Figure 3-16. Dummy Sling T-504738:

Section 10
Paragraphs 3-32 to 3-36

3-34. PROOF TESTING. Proof-test dunmy
sling at 12-month intervals with a preof load of
120, 000 pounds.

WARNING

Proof tests are hazardous,; therefore,
gspecial precautions must be taken.

In addition to local and standard
safety requirements, the test area
must be cleared and adeguate pro-
tection provided for test personnel.

a. Provide three solid test loads of 40, 000
pounds each.

NOTE

An alternate method of proof testing
may be accomplished by hydraulic
loading, to provide straight-lne pull
of 0,000 pounds for each leg in
unison.

b. Connect an overhead koist that has 2 mini-
mum load capacity of 60 tons te sling lifting eye.

¢. Position Bling over test load, and connect
sling legs to test loads.

d. Slowly lift test load until load clears floor,
observing sling for any irregularities, and hold
teat load for 3 minutes.

e. Lower test load to floor, and inspect aling
for any distortion and cables for broken strands,
irays, and kinks.

f. Disconnect sling, and secure egquipment.

. Remove existing proocf-load tag
RD171-4009-0001, and using a 1/8 inch metal
impressicn atamping set, transfer all informa-
tion to new proni-load tag, including new inspec-

tion date. Install new tag where old tag was
removed,
3-35. DUMMY WEIGHT MARNESS T- 5047362,

3-36. The dummy weight harness is a simple
two-cable rling centrally connected to a lift
ring. The harness working load is 20,000
pounds and proof load i 40, 000 pounds. The
harnesa is 83 inches long and welghs approxi-
mately 50 pounds. The harnees is used to apply
a side load on dummy weight T- 5047380 during
proof testing of Engine Vertical Installer G4045.
See figure 3-17 for index and detall numbers.

Change No. 2 - 14 August 1969 3-8
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FL1-5 2-1%0
Index Detail
No, No. Description
1 102 Shackle
2 103 Sling
3 104(9.) Link
105(” Plate
101 Tag

(a) Item not illustrated

Figure 3-17. Dummy Weight Harness
T-5047362

3-37. PROOF TESTING. Proof-test dummy
weight harness at 12-month intervals with a
»roof load of 40,000 pounds.

3-10

WARNING

Proof tests are hazardous; therefore,
special precautions must be taken.

In addition to local and standard
safety requirements, the test area
must be cleared and adequate pro-
tection provided for test personnel.

Change No. 2 - 14 August 1960
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a. Provide three solid test loads of 20,000
pounds each.

NOTE

An alternate method uf prool testing
may be accomplished by hydraulic
leading, to provide straight-line pull
of 20, CU0 pounds for each leg in
unison.

h. Connect an overhead hoist that has a mini-
mum load capacity of 25 tons to sling lifting eye.

¢. Position sling over test load, and connect
sling legs to test loads.

d. Slowly lift test load until load clears floor,
observing sling for any irregularities, and hold
test load for 3 minutes.

¢, Lower test load to floor, a:ad inspect sling
for any dustortion and cables for broiken strands,
fravs, and kinks,

f. Disconnect sling, and secure equipment.

g. Remove existing proof-load tag
RD171-4009-0001, and using a 1/8 inch metal
impression stamplng set, transfer all informa-
con to new proof-load tay, including new in-
spection date. Install new tag where old tag
was removed.

3-38. WEIGHT FIXTURE T-5047384,

3-39. The weight fixture i5 a welded assembly
approximately 20 inches long, 10 inches wide,
and 10 inches high. The fixture weighs 221
pounds. The fixture is used tv proof-load the
maln fuel valve solid-line adapter, See figure
3-18 for index and detail numbers,

e
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F1-5-2-151
Index Detail
No. No., Degecription
1 101 Weld assembly
IOT(a) Bolt
108 Plate . F1-5-2-152
Index Part
{a) Item not illustrated No., No., Description
Figure 3-18, Weight Fixture T-5047384 1 -101 (@) Frame
405541 (a) Pin
402377 Wasgher
3-40. ENGINE DUMMY WEIGHT FRAME MS820500-1216 Nut
88-9017417. -85 U-bolt
LD153-0010-0024 Washer
AN121534 Nut
3-41. The engine dunmy welght frame ig a NAS1042-16 Shackle
rectangular welded assembly with provision AN16-33C Bolt
for adding welghts and attaching handling LD153-0010-0027 Washer
equipment, The frame is approximately 183 MS520365-1614C Nut
inches long, 110 inches wide, and 116 1aches 2 -49 Bar
high. The frame weighs approximately 9,000 AN12-73C Bolt
peiands. The frame i8 vsed in conjunctlon with LD153-0010-0024 Washer
engine dummy weight 88-9014883 to proof-load AN121534 Nut
the Air Transport Engine Handler G4044, En- 3 -103 Bar
gine Vertical Sling G4054, and Engine Handlng AN12-43C Bolt
Sling G4050. See figure 3-19 for index and 1.D153-0010-0024 Washer
part nutnbers, AN121534 Nut
4 ~-105 Bar
AN12-43C Holt
1L.D153-0010-0024 Washer
AN121534 Nut
5 88-9012483 Support

{a) En—gine hardware

figure 3-19. Engine Dummy Welght
Frame 88-9017417

Change No. 2 - 14 August 1969 3-11
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Paragraphs 3-42 to 3-43

i1

Index pPart
No. No Description

1 -11 Frame

2 =21 Support
G209 Shackle

3 -31 Tiedown

4 ~41 Tiedown

5 - 51 Tiedown
NAS1047-12-080 Turnbuckle

6 -7 Washer

7 -79 Washer

8 -81 Washer

g -83 Washer
AN16-32A Bolt
LD153-G010-0027 Wagher
MS20364-1614C Nut

Figrre 3-20. FEngine Dummy Weight
88-9014883

3-12 Change No. 2 - 14 August 1968
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3-42. ENGINE DUMMY WEIGHT 88-9014883.

3-43. The engine dummy weipht is a welded as-
sembly with provisions for installing additional
worils., The weight consists of a frame, two
supports, and three sizes of tiedowns, The
weight is approximately 170 inches long, 40
inches wide, and 40 inches high. The welight
weighs approximately 4,000 pounds, The weight
is used, with additional weights, to proof-load
the Engine Handler G4069. See figure 3-20 for
index and part numbers,
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MANUAL DATA SUPPLEMENTS

Manual Data Supplements are issued from time indicated in the "Supplement Stlatus’” eolun,
to time to communicate important and urgent For active supplements, no status is entered.
information concerning the equipment covered For incorporated supplements, "Incorporated”
in this volume, Thege supplements bear an Is entered.

identifying number and should be filed in this

Appendix.

Upon recelpt of a Manual Data Supplement make
an appropriate reference to the supplement in
the margin next to the data supplemented and
enter the number, date, and subject matter of
the suppiement on the Manual Data Supplement
Record.

Manual Data Supplements directly affect the
data in this volume and willbhe incorporatedinto
this volume during a future updating effort.

A Supplement Record |s issued pericdically to
indicate the status of supplements issued for
this volume. The status of each supplement is

MANUAL DATA SUPPLEMENT RECORD

This Supplement Record indicates the status of supplements
issued for Technical Manual R-3896-5. Supnlements which
have been incorporatcd into the volume shall be removed
from the Appendix and destroyed.

Supplement Supplement

Number Dated Description Status
n-3886-5 16 January 69 Adds repairprocedures for seal Incorporated
Vol 1I-1 cf Turbine Exhaust £xit Pres-

sure Check Fixture G3144.

R-3896-5 17 January 89 Additional installation procedures Incorporated
Vol I1-2 for orifice and nut of Oxidizer

Dome Flushing kit G2030.
R-3896-5 24 February 1969 Adds additional proof-test require- Incorporated
Vol 11-3 ments and an alternate method for

proof-testing a slngle segment of
Turbine Exhaust Exit Pressure
Check Fixture G3144, and adds
inspection requirements after
proof test.

R-3806-6 23 May 1969 Adds requirements to perform Incorporated
Vol ll-4 dye-penetrant inspection on all

welds of rotuiner 9020511-11 and

aupport 9023512 prior to and after

proof-testing Thrust Chamber

Throat Plug G3136.

Change No. 2 - 14 August 1969 A-1
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Supplement Supplement

Number Dated Description Status

R-3886-5 30 June 1969 Adcs proof-test frequency, and Incorporated
Vol li-5 revises existing proof -test proce-

durcs for Oxidizer Dome Flusning

Kit G2030.
R-3896-5 1 July 1969 Deletes existing proof-test proce- Incorporated
Vol 1I-6 dures for Turbine Exhaust Exit

Pressure Check Fixture 3144,
R-3896-5 17 September 1969 Changesa calibration-check Incorporated
Vol I11-7 accuracy of Oxidizer Dome Flush-

in Kit G2030 pressurc gases.
R-3896-5 8 October 1969 Adds calibration-check require- Incorporated
Vol II-8 ments for torque adapter T-5041242.
R-CB96-5 10 November 1969 Provides proof-test conditions and Incorporated
Vol I1-9 exceptions for handling and shipping

equipment, and establishes minimum

proof-load requirrments,
R-3896-5 30 December 1969 Changes dimensional check interval Incorporated
Vol 1I-10 and method of performing dimensional

check for clearance pins T-5041812,
R-3896-5 31 March 1970 Revises repair procedures for seals Incorporated
Vol 11-11 of Turbine Exhaust Exit Pressure

Check Fixture 33144,
R-3896-5 18 August 1970 Changes cleaning method for Turbine Incorporated
Vol 11-12 Exhaust Exit Pressure Check

Fixture G3144.
R-3896-5 5 November 1970 Adds a method for supporting Incorporated
Vol 11-13 pressurizing hose attached to thrust

c¢hamber throat piug seai.
R-3896-5 13 November 1970 Adds a periodic inspection procedure, Incorporated
Vol 11-14 a leak-test procedure, and assembly

dimensions for the seal and plate

for Turbine Exhaust Pressure Check

Fixture (3144,
R-3896-5 17 March 1971 Changes inspection requirements for Incorporated
Vol 11-15 Fuel Drainage Kiv G2037 from a

A-2 Change No. 6 - 27 March 1972

periodic time requirement to a prior-
to~use requirement, and adds a
requirement to replace O-rings aftev
the kit 18 used. This gupplement also
deletes the proof-test requirement
for Nozzle Extension Alinement

Tool G4079.
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Supplement Supplement
Number Dated Description Status
R-3896G-5 23 August 1971 Deletes detail 131 from pressure test Incurporated
Vol 11-16 fixture T-5039457.
R-3896-5 25 August 1971 Deletes the requirement to perform Incorporated
Vol II-17 dye-penetrant ingpection on welds

of the thrust chamber tkroat plug
prior to each proof test.

Change No. 6 « 27 March 1972 A-3/A-4



MANUAL DATA SUPPLEMENT NO, R-3896-5 V01, II-1i8
Sheet 1 of 1 2 Februory 1973

This eupplement mffects ithe data in Technical Mamal R-3896-5, Volume II. Make a
reference to 1uis supplement in the mwargin next to the data being supplemented;
enter the pumber, date, &and subject matter of the supplement on the Manual Data
Supplement Record; and file this supplement in the Appendix to this manual,

This supplement replaces an existing warning with a wore comprehenaive warning a-
bout potential hazards when using polyurethane foam,

On pege 2-35, paragraph 2-857, replace existing warning with the following:

WARNING

The following procedure specifies polyuretbane
foam, the components of which, must not be al-
lowed to contact eny part of the body. Face
shield and gloves must be worn by personnel hand-
ling polyurethane foam, Polyurethane foam must
be mixed and applied in & well-ventilated area
since the vapors are extremely hazardous. Part
A in the uncurcd condition can react as socon as
the cont@ainer is opened, In case of contact,

the skin or eyes must be immediately flushed with
water for at least 15 mioutes and given medioal
attention,



MANUAL DATA SUPPLEMENT NO. R-3896-5 VOL II-1%
Sheet 1 of 1 22 February 1973

Thie supplement affects the data in Technical Manual R-3896~5, Volume II., Make s
reference to this supplement in the margin next to the data being supplemented;
enter the number, date, and subject matter of the supplement on the Manual Date
Supplement Record; and flile this supplement in the Appendix to this manual.

Thie supplement corrects the part number of four relief valves in Test Plate, Plug
and Tool Bet G3132.

On page 1~l5, figure 1-6A, last four part numbers, change 5007 to 5016.




MANUAL DATA SUPPLEMENT NO, R—3896-5 VOL II-20
Sheet 1 of 1 5 April 1973

This supplement affects the data in Technical Manual R-3896-~35, Volume II, Make a
reference to this supplement in the margin next to the data bwing supplemented;
enter the number, date, and subject matter of the supplement on *he Manual Data
Supnlement Record; and file this aupplement in the Appendix to this volume,

This sapplement adds a warning for handling a specific material used in the manual,

On page 1-16, add the following warning after paragraph 1-65:

WAIINING

Cement EC1300L is flammabie and wust not be

uged near heat, sparks or open flame. It im

toxic, Inhalation of its wvapors or prolonged
contaet with the cement can csuse serious bedily
harm, In case of prolonged expnesure immediately
obtain frawh air and wash wkin with soap and water.



MANUAL DATA SUPPLEMENT NO. R-3896~5 VOL TX-21
Sheet 1 of 1 16 April 1973

This supplement affects the data in Technical Manusl R-3896-%, Volume-II. Make a
reference to this supnlement in the margin next to the data being supplemnented;
enter the number, date, and subject matter of the supplement on the Manual Data
Supplement Record; and file this supplement in the Appendix to this manual,

This supplement changes leak-test compound (MIL-L-25567) to leak-teat compound
{MSFC-SPEC-384),

Bhanfe leak-test compound !MIL-L—QQ'ZISZ! to leak.test compound !HSFC-SPEB-}B’Q in
e Tollowin ages!

Page No, Paragraph No, Step
' 1-5 1-12 d
1-.15 1-624 c
1~30A 1-102 C



