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R-3896-9

Introduction

IRTRODUCTION

This manual i=s one of seven R-3886-series
technical manuals prepared to provide official
Rocketdyne field support documentation for the
operation and maintenance of the F-1 Hocket
Engine, Part Number 104001, Serial Humbers
F-2020 through F-2038, and iis related ground
support equipment, designed and manufactured
by Rocketdyne, a division of North American
Rockwell Corporation, 8633 Canoga Avenue,
Canoga Park, Californis 91304, The informa-
ticn in these manuals was prepared by Logistics
Product Manuals & Training Department of
Rockeldyne,

The instructions in the manuals are used more
effectively when each manuzal is current and
complete {see figure 1} and the purpose and
scope of each manug! is known., The manuals
that complete this series, and the nature of the
data each provides, are found in the manuals’
contents and support functions chart.

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

The manuzls’ contents and support functions
chart Hsts all F-1-series technical manuals,
describes the support function each manuzl
serves, and lists the secHon fitles of sach man-
ual. The chart glso explains how the technical
data in each manual relates to the support of the
engine and its ground support equipment through-
cut a normal engine flow, as well as during un-
scheduled maintenance tasks. Information ap-
pearing in one manual is not duplicated in
another manual. Thus, information on the de-~
scription, operation, and maintenance of a parti-
cular piece of ground support equipment is found
in B-3856-5, Volume I, F-1 Rocket Engine
Ground Support Equipment Maintenanece and
Operation manual., However, the actual instrue-
tions for servicing the engine using that piece of
groumd support equipment is in E-3896-3,
Volume 1, FP-1 Rocket Engine Maintenance and
Repair manual. '

Manual Contents and Support Function SecHon and Tifle
E-3886-1 This manual contains a physical I Description and Operation
F-1 RHocket Engine description of the various ¥-1 1 Interface Design Criteria
Data engine systems and the individual m Performance

engine system components; data
pertaining to engine design charac-
teristics including environmental
conditions, attitude, mass proper-
ties data, turbopump inlet propel-
lant conditions, and interface
connecHons for mating the engine
with the 53-IC of the Saturn V
vehicle; and nominal engine per-

formance characteristics, methods
for predicting engine variable char-
acteristics, and other pertinent in-
formation that can be used a5 an ald
for analyzing and/or determining
specific 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.

Chanee No. 5 - 4 November 1569 v
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Manual

Contents and Support Function

Section and Tifle

B-3886-3, Volume ]
¥-1 Hocket Engine
Maintenance and
Repair =

B-3856-3, Volume Il
¥-1 Rocket Engine
Maintenance and
Hepair

Thiz manual contains general main-
tenance practices that are peculiar
{0 the engine covered in this volume
and to the component repair proce-
dures contained in Volume T of this
manual; the use of engine, thrast
chamber, and nozzle extension
ground support equipment and the
tasks necessary to prepare the
eguipment for mainienance using
the applicable pieces of ground sup-
port eguipment: detailed procedures
for component removal, reinstalia-
tion, or replacement, gnd the post-
installation fest requirements that
will verify the intepgrity of engine
systems affected by the removal of
individual engine components and
lnes. This volume and Volume 11
provide the necessary mainienance
and repair data to perform unsched-
uled maintenance tasks on an unin-
stalled engine and the required
post-maintenance tests to determine
that the engine is in an operable
condifion,

This manmual eonfains cleaning, in-
specting, repairing, and festing
procedures for the individual engine
components. This manual provides
the data to restore and/or maintain
components of the engine in an oper-
able condiion for reinstallation on
the engine or assignment ag g spare.

¥i Change No. § - 4 November 1968

SHHA™

SBECREREER

XV

2

XVA
XVI
XVII

General Maintenance and Repalr .
Handling

Component Removal and

Installation

Post-Maintenance Test

Reguirements

tnick-Disconnect

Gas Generator

(Gas Generztor Ball Valve
Gas Generator Injector Purge
and Pump Seal Purge Check
Valve

Fuel Purge Check Valve

Heat Exchanger

Heat Exchanger Check Valve
Thrust Chamber {Installed)
Thrust Chamber (Uninstalled)
Thrust OK Pressure Swiich
Inért Prefill Check Valve
Oxidizer Dome Purge Check
Valve

Oxidizer Valve

Fuel Valve

Turbopump

Turbine

Bearing Coolant Control Valve
Liquid Level Detector

XVIII Elecirieal Harness

XX
XX
I
XX

Hypergol Manifold
Ignition Monifor Valve
Checkout Valve
Engine Control Valve

i
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Introduction

Manual

Contents and Support Function

Section and Title

R-3886-3, Velume 11

{cont)

R-3806-4

F-1 Rocket Engine
Iiustrated Parts
Breakdown

R-3886-5, Volumel
F-1 Rocket Engine
Ground Support
Equipment Mainte-
nance and Operation

This manual contains illustrative
and eolumnar listings of all parts

of the engine that can be disassem-
bled, reassembled, repaired, re-
placed, or overhauled. This
manual locates and identifies the
interrelationship of paris, aids

in the requisition of replacement
paris, indicates part usage and
interchangeability and recommended
repair or replacement for the ¥-1
engine and its individual components
and parts.

This manual contains safety reguire-
ments and general maintenance
practices peculiar fo the equipment
coverad in this volume and to eguip-
ment and T-tools covered in

Volume I of this manual; inspection
requirements, physical description,
operation, intended usage, operating
Lmitations, periodic maintenance,
and parts lisfings with maintenance-
level codes for the F-1 engine
ground support egquipment 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.

XXII1 Four-Way Solenoid Valve

XXIV Thrust Chamber Nozzle
Extension

XXV  Pressure Transducer

XXVl Temperature Transducer

XXVII Flight Instrumentation
Junction Boxes

XXVII Ripid Ducts, Flexible Lines,

and Braided Flex Hoses

Redundant Shutdown Valve

Volumetric Liguid Oxygen

Transducer (Oxidizer

Flowmeter)

Gimbal Boot, Insulation

Boot, and Insulation Seal

XXIX
XXX

XXXl

I Introduciion
II Group Assembly Parts List
I Humerical Index

L]

Safety Reguirements,
Ceneral Maintenance, and
Handling and Shipping Eguip-
ment )

Hydraulic Pumping Unit G2025
Hydraulic Pumping Unit G2026
Acecumulator Unit G2027
Erngine Checkout Console
G3142

Preumatic Flow Monitors
G3130 and G3131

Engine Vertical Installer
G4049

Engine Rotating Sling G4050
Flight Combustion Monitor
703287

Components Test Console
G3141 and Components
Adapter Set G3143
Cryogenic Supply Unit G3146
Xu Prneumatic Flow Testers
33104 and G3104MD1
High-Voltage Igniter

Tester G3153 and Inert
Igniter 9026622

* ¥y g § <38S

a

Change No. 5 - 4 Hovember 1968 vii
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F-1 Rocket Engine
Thermal Insulation
and Repair

R-3856-5%
¥-1 Rocket Engine
Transportation

B-3856-11

¥-1 Rocket Engine
{Operating
Instructions

viit

the thermal insulation panels, special I
tools and equipment, ingtallation and ji8)
removal procedures, access provisions,
repair data, and applicable packaging, v
storage, and handling information. This
manual provides information perfinent v
to the maintenance and repair of F-1 VI
engine thermal insulation,

This manual contains procedures for
preparing the F-1 rocket engine,
nozzle extension, thermal insulation,
and miscellaneous engine loose eguip-
ment for shipment, and procedures
for shipping by truck, air, or water.
Included are recommended truck-, air-,
and water-transport check lists, which
may be used to make sure that proce-
dures and in-transit inspection have
been performed,

This manual contains complete, 1
authorized field operating reguire- II
ments that affect F-1 flight engines It
F-2029 through F-2088 during normal
operational flow from engine receipt

at MAF through vehicle launch. Specific
and general requirements and proce-

dures for normal F-1 engine activities

are provided and include acceptability
criteria and limits, speeial constraints,
safety precauvtions, and eorrect se-
quences reguired fo satisfactorily ac-
complish the activities.

Change No. 5 - 4 November 1960

- Initroduction R-3856-5
Manual Contents and Support FPunction Section and Title
H-3896-5, Volumel XIV Impact Recorder Unit G4080 .
{cont) and 95-8014031 ‘
XV  Components Welding Seis
- B026560, 9026561, and
S0Z26570
R-3886-5, Volume II  This manual contains inspection re- I Test Kits, Sets, and Tools
F-1 Rocket Engine quirements, physical description, II T-Tools
Ground Support operation, intended usage, operating
Eguipment Mainte- Iimitafions, periodic maintenance, and
nance and Operation  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
necessary to determine that those items
of ground support equipment covered by
this volume and the F-1 field T-tools are
in an operable condition.
R-3836-6 This manual contains a description of 1 Description

Special Tools and Equipment

Installation and Removal {En-
gines ¥F-2003 Through F-2016}
Installation and Removal {En-

- gines F-2017 and Subsequent)

Access Provisions
Storage and Handling

See detailed table of contents for
this manual.

Operating Requirements
General Requirements
Operating Procedures

R-3896-9_07 09
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Introduction

USE YOUR MANUAL ONLY IF CURRENT
AND COMPLETE

Manuals that are not current and complete
are not authoritative documents and are not
to beused. The following outlines the methed
for determining whether your manual is cur-
rent and complete.

A. DETERMINING CURRENCY. To besure
that yours is the latest issue of the manual,
refer to Configoration Identification & Status
Heport |, which is revised monthly and lists
the technical manual numbers, tifles, uanin-
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 Configuration Ildentifi-
cation & Siatus Report. Your manual must
also include the unincorporated supplements
listed in the Configuration Identification &
Status Report, or i your manual is later than
shown in the report, the unincorporated sup-
plements listed in the Manual Data Supple-
ment Record in your manuzal. H your title
page incorporates two dates as illustrated be-
low, comparethechange (lower)date. Hyour
manual is not current, obtain a current copy
through vour technical manual supply system.

4 JULY 1987
CHANGE WG, 3 - 3.0ULY 1568

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
listed, whether they are original, changed,
added, or deleted. The dates of changed and

added pages and the date pages were deleted
are listed in the Issue column. Manual pages
thataredated must have the same date as that
appearing in the List of Effective Pages for that
page. Unchangedpagesarelistedas "original”
and are not dated.

HOW TO KEEP YOUR MANUAL
UP-TO-DATE

As design changes are made to the rocketen-
gine and ground support equipment and betier
methods of maintenance are discovered, your
manual is periodically changed, revised, or
supplemented. The following steps will help
you keep your manual up-to-date:

A. CHANWGES. Updating by adding to or par-
tially replacing existing papges is defined as
a change. Changes ¢an be identified by the
change notice on the new fifle page.

N s

eRIEET CumaMGEC FAGLE SUFERLERE

@ gﬁ THE SaMA FAGEE DF FEEVIDUS DATE
mAN® gl
s

To collate a change, refer to the newly issued
Listof Effective Pages and proceed as follows:

1. In the Page No. column, on lines identi-
fied withanasterisk {*}, locate page num-
berslistedasdeleted. Removethesenum-
bered pages from the manual and destroy
them. Do not concern yourself with the
data on the opposite side of the deleted
page since, i this data is nof delefed, it
isreplacedinthe change package. {Aster-
isks identify all pages affected by the cur-
rent change. )

Z. Insert allnew pages insequence, removing
and destroving like-numbered older pages.
Pages with a suffix letter are inserted in
alphabetical order following the page with
the same basic number; for example, pages
3-14A, 3-14B, ete, follow page 3-14.

GEN-NASA-1

Figure 1.

How to Maintain Your Manual (Sheet 1 of 2)

Change No. 5 - 4 November 13963 ix
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3. H vou are unsuore of the status of any
page or pages, refer tothe List of Effec-
tive Pages and make sure your manual
contains pages {with the corresponding
change dates)listed in the List of Effec-
tive Pages.

4. ERemove manual supplements that have
been incorperated.

NOTE

Incorporated supplementis can be
determined by reviewing the newly
issued Manual Rata Supplement
Record.

B. REVISIONS. Updating by replacing all
the existing pages of 3 manual is defined as
a revision. Hevisionscanbeidentified by the
replacement notice on the new title page.

Frnmm ax s

1 JCKTT O

ok kg ok

& wrra— sk

THIS PUBLICATION REPLACES TECHNICAL Y —
 MANUAL R-J0OX-X DATED 1 APRIL 1969

To collate a revision, proceed as follows:

1. Removeand destroy all eXisting pages of
your manual eXcept Manual Data Supple-
ments that have not been incorporated.

NOTE
Unincorporated supplementscanbe
identified by reviewing the Manusal

Diata Supplement 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
Manual Data Supplement. Informationonhow
to insert supplements is found in the supple-
ments.

HOW TO KEEP ABHEAST OF THE LATEST
CHANGES TO TECHNICAL DATA

Changes and/or additions to technical data
are identified by a vertical bar {change bar}
in the margin 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 identifving specific
changes made.

GEN-HASA-Z

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

x Change Neo. 5 - 4 November 1963
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M CHANGES INCORPORATED

k z 3 % 5 & 7 8 g 1w i 12
MD IDENTIFICATION SYMBOL § E i § § ; § § i i 1 } i
oo J E | | | § | § N T B
O R A S R S S AUUUTE R N A
MDAXTEL 1012 ] rmmrrme— .
A | I T
MDXE9X 11 E ]
E | i 3 P I ! I oo
” I e e
MDE R
e N D e e S T T R
MDE CHANGE _—
N T Y A (R N A EO B B

MDIE CHANGE

1

I R N R D R e I

WOTE: A HORIZONTAL LINE WITHIN THE CHART INDICATES THE MD

THE LEFT.

CHANGE REFERRED TO B THE FYMBOL OF RETFERENCE AT

GEN-83B

Figure 2. MD System

2. CONFIGURATION IDENTIFICATION.

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

MD IDENTIFICATION SYMBOLS, The MD
identification symbol is a composite number
representing g1l the changes alfecting configura-
tion {MD changes) that are incorporated or not
incorporated indo the equipment. The symbol
represents a consecutively numbered series
of MD changes. Any MD change, or series of
MD changes, not incorporated is represented
by an "X, Mulli-digit mumbers are under-
Hned. Two figures together represent the
Limits of a series of incorporated MD

changes. Figore 2 illustraies how MD changes
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 io an individual MD change:; for
example, "MD$" refers to MD1 through MDS,
but "MDS change,” refers to the individual MD

.change 8. This lafter type of reference, which

is illustrated in figure 2, identifies separate
sets of information reguired by differences in
confipuration. When an MD refercnce appears
in this mamal, examine that MD identification
symhol on the equipment to determine which set
of information is applicable.

3. CONFIGURATION CHANGES--MANUAL
EFFECTIVITY.

Refer to R-3886-5, Volume I, and R-3896-3,
Volume I, for a list of approved ECPs
{Engineering Change Proposals) and associated
MD numbers applicable 6 equipment covered
in this manual. Configursbon information is in
R-5857, Baturn F-1 Configuration Identification
& Statas Report,

Change No. 5 - 4 November 1969 xi/xii
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Section |
Paragraphs 1-1 to 1-5

SECTIONI

PREFPARATION FOR SHIPPING

WARNING

THE FOLLOWING GROUND SUPPORT EQUIPMENT MUST BE OFPERATED BY AUTHORIZED
PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT.

4044, Air Transport Engine Handler
(34050, Engine Retating Sling

40551, Roadable Vertical Engine Dolly
4052, Engine Handler Sling

4058, Engine Handling Dolly

G4080, Nozzle Extension Handling Fixture

4081, Nozzle Extension Handling Adapter

G4088, Turbopumyp Shaft Preload Fixture

95-9026814, Turbopump Shaft Preload Fixturs

99-9026815, Thrust Chamber Throat Security
Closure

1-1. SCOPE. This section contains proce-
dures required {o prepare the engine, nozzle
extension, loose eguipment, and thermal
insulation for shipping. In addition to the
equipment described in this section, z 30, 000-
pound-monorail or bridge-crane facility hoist,
capable of Hifting the handling equipment with
the engine installed, iz required. Only the
operating personnel should be allowed in the
immediate area when equipment is suspended.

1-2. HANDLING EQUIPMENT.

1-3. ENGINE ROTATING SLING.

i1-4. Engine Rotating Sling G4050 iz reguired
to 1ift and rotate the engine. The sling has six
gifferent load conditions {figure 1-1}, indicated
by a2 one-inch-wide black strip on the underside
of the beam with corresponding numbers on
each side of the beam. On the engine rotating
sling that incorporates MD3 change, the sling
has seven different load-condition sirips. An
Operating Instructions plate, attached to the
control cable and located just above the control
station, lists the strip positions and briefly
describes load condifions for each posifion. 4n
arrow on the carriage drive bracket should be
alined with the numbered strip positions on the
beam for load conditions.

NOTE

The Ioad condition numbered strip
positions are used for initial posi-
tioning of the engine rotating sling
beam. Minor adjustments of the
heam o either side of 7 sirip
position may be required to level
the load.

1-5. PREPARING ENGINE ROTATING SLING.
WARNING

Enrine Rotating Sting G4050 must be
operated by authorized personnel
trained in the use of the equipment.

a. Pogition Engine Rotating Sling G4050 be-
neath facility hoist capable of lifting 30, 000
pounds mintmum.

b. Remove tow bar from sling.

¢. Connect sling electrical cable to factlity
electrical power source (440-vac, 3-phase,
60-cycle, 15-ampere), utilizing handle
RPE417-002K065D and connector
RPX317-3123044A [{Crouse-Hinds). Turn factlity
electrical power source on.

Change No. 7 - 4 February 1972 1-1
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Section 1
Parapraph 1-6

R-3556-9
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Figure 1-1. Engine Rotating Sling Load Condition Numbered Strip Positions

d. Press gling control station FORBWARD
button and position sling carriage to load con-

dition number § sirip position.

e. Connect facility hoist hook to sling lifting

1ng.

f. Press sling control station REVERSE
button and position sling carriage to load con-

dition number 4 sirip position.

HNOTE

The facility hoist hook must be
raised and centered over the sling
carriage as step {7 is performed.

1-2 Change No. 7 - 4 February 1972

1-6. ATTACHING ENGINE ROTATING SLING
TO ENGINE. (See figure 1-2.) .

WARNING
Engine Hotating Sling G40560 must be
operated by authorized personnel

trained in the use of the sguipment.

2. Prepare Engine Rotating Sling G4050 for
use as ouflined in parapraph 1-5.

b. Remove strut from stored position on
sling.

c. BRemove clevises from sling aft lift arms.

o

R-3896-9_07 14
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d. Using facility hoist, raise sling until
sling beam can be rotated to all positions with-
cut interference.

e. U attaching sling to an engine in horizon-
*tal position, press sling contreol station FOR~
WARD button and position sling beam to load
condition number 3 strip position.

NOTE

i engine is in shipping position,
readjustment of sling beam may
be necessary to facilitate instal-
lation.

eA. T attaching sling to an engine in lowered
{shipping} position, position sling beam between
5 and § strip pogitions. On engine rotating
sling incorporating MD{ change, press sling
control station FORWARD button and position
sling beam to load condition number 7 sirip
position.

f. H atiaching sling to an engine in vertical
position, press sling control station REVERSE
button and position sling beam to load condition
number I sirip position.

g. I thermgl insulation bracketry is installed
on engine, remove outboard trunnion nuts and
washers. Remove serrated collars and brackets
as assemblies. Retain for reinstallation.

h. Verify that heat exchanger bellows cover
is installed, position sling on engine, and
carefully mate aft 1ift arms with turbopump
mount pins.

NCTE

Readjustment of the sling may be
necessary o facilitate installation.

i. Instzll cleviges, securing aft lift arms to
pins, with attaching lockpins.

j- Secure sling strut to turbopump stabiliz-
ing strut with attaching lockpin. On engines
incorporating MD32 change, install adapter
9017823 between strut and oxidizer dome clevis.

Section {
Paragraph 1-7

k. EReposition sling beam, as reguired, io
mate strut with stud at sling forward end.
Secure with attached lockpin.

1-7. SECURING ENGINE ROTATING SLING.

z. Check that Engine Rotating Sling G4050 is
hoisted to a sufficient height {o allow sling beam
to be positioned to load condition mumber 4 strip
position, without interference.

b. Press sling control station FORWARD or
REVERSE bution, as applicable, o position
sling heam to load condition number 4 strip
position. -

¢. Using facility hoist, lower sling to floor.
d. Lock sling wheel brakes.

e. Install clevises on aft 13t arms and store
strut.

f. Press sling control station FORWARD
button and position sling carriage to load
condition number § strip position.

NOTE

The facility hoist hook must be lower~-
ed and repositioned as step { is
performed.

g. Disconneet hoist hook from sling lifting
lag. BSecure hoist.

Change MNo. 7 - 4 February 1972 1-2A/1-2B
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Sectionl

FACILITY HOIST
HOODH

ve / A ADAPTER
7 LOCKPIN
STABILIZING
STRUT
&

il
(g\ -

g EXRGINES ROT INCORPORATING MD3IE THANGE

ERGINE ROTATING
SLING G4050

AIR TRANSPORT
ENGINE HANDLER
Gi044

ENGINE

ROTATING

SLING AFT /
LIFT ARM:

{TYPICAL
2 PLACES)

{TYPICAL
2 PLACES)

CLEVIS

{TYPICAL
7 PLACES)

NOTE

UNBHADED AREA INDICATES
THRUST CHAMBER
COHFIGURATION.
FE-3-1-51

Figure 1-2. Attaching Engine Rotating Sling to Engine

Change No, 4 - 15 November 1388 1-3
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© Section I
Paragraphs 1-8to 1-10

h. Press sling control station REVERSE
button and position sling earriage to load con-
dition number 4 strip position,

i. Turn off facility electrieal power source,
and disconnect electrical cable from facility
power source,

j- Reel in and secure sling electrical cable.

k. Instzall tow bar on sling.

1. Unlock sling wheel brakes and move sling
to handling-eguipment storage area. Lock

sling wheel brakes.

1-8. PREPARING ENGINE FOR SHIPPING.

1-9. The engine is prepared for shipping when
if is installed on the Air Transport Engine
Handler G4044 and in the engine lowered
(shipping) position, closures and desiccant are
installed, the gimbal bearing is immobilized
with Gimbal Bearing Locks (4059, the thrust
chamber throat security closure G4089 ingtalled
in the thrust chamber {paragraph 1-12), and
Engine Cover G4047 is installed with the neces-
sary forms sealed in the cover security pouch.
When the engine is shipped cross-country by
truck transport, the turbopump shaft preload
fixture G4088 must be installed on the turbo-
pump oxidizer inlet {paragraph 1-11). When
shipping an individual turbopump cross-country
by truck transport, the turbopump shaft preload
fixture must be installed on the t&r?:-epﬁmp
oxidizer inlet {paragraph 1-11).

1-10. INSTALLING ENGINE ON AIR TRANS-
PORT ENGINE HANDLER. The oxidizer pump
seal must be purged any time the engine is
rotated from the vertical to the horizontal posi-
tion and whenever the engine is rotated from the
horizontal to the lowered {shipping) position.
‘When rotating engine from vertical to horizon-
tal position, purge oxidizer pump seal during
rotation and for 2 minimum of 30 minutes after
rotation. When rotating engine from horizontal
to lowered position, maintain purge throughout
rotating procedure. {See figure 1-3.)

a. Position gnginé beneath facility hoist
capable of 1ifting 30, 000 pounds.

b. Prepare Engine Rotating Sling G4050 for
ase as outlined in paragraph 1-5.

1-4 Change No. 5 - 4 November 186%

R-3886-9

¢. Atltach engine rotating sling to engine as
outlined in paragraph 1-6.

d. Loosen and remove any engine tiedowns.

dA. Remove or verify that closures are
removed from nitrogen overboard and oxidizer
overboard drain lines.

dB. Hemove pressure cap from oxidizer
rump seal purge interface connect point, and
connect 4 source of gaseous nitrogen
(MIL-P-27401) capable of supplying 80 +20 psig.

dC. When rotating engine from vertical to
horizontal position, purge oxidizer pump seal
as follows:

{1} Turn on purge before rotating engine.
Verify purge operation and that pressure is
80 +20 psig.

(2} Maintain purge during engine rotation
and for 2 minimum of 30 minutes with engine
in horizontal position.

(3) Turn purge off, disconnect gaseous
nitrogen supply, and install closures on over-
board drain lines and interface connect point.

dD. When rotating engine from horizontal to
lowered position, perform steps dA and dB.

dE. Turn on oxidizer pump seal purge before
rotating engine. Verify purge operation and
that pressure is 80 =20 psig.

dF. Maintain purge during rotation operation.

dG. Turn purge off, disconnect gaseous
nitrogen supply, and install closures on over-
board drain lines and interface connect point.

e. Using holst, lift engine until it can be
rotated to 2 horizontal position.

f. Press sling contrel station FORWARD
button and position sling beam to load condition
number § strip position.

HOTE

The load condition numbered strip posi-
tions noted in this procedure are used

for initial positioning of the engine rotfat-
ing sling. Minor adjustments of the beam
carriage to either side of a strip posi-
tion may be required to level the load.

R-3896-9_07
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g. Using hoist, lower engine until truss can
be installed on thrust chamber without use of
special stands.

h. Remove yokes from storage on Air Trans-
port Engine Handler G4044; then remove'clamps
from vokes,

i. Place clamps on thrust chamber exit
flange at the 9, 10, 12, and 13 holes located
above and below center line of engine. In each
clamp installation, insert pin without cam in
hole first. Adjust cam pins to fit remaining
holes.

j. Becure each clamp with a block. Torgue
¥ block bolt to 275-325 inch-pounds.

jA. Bemove nut from iruss compensator
linkage. Remove lockpins securing truss fo
handler,

k. Position handler so that engine can be
installed. Make sure wheels of handler are
alined in fore and aft direction and whee! brakes
are unlocked.

1. Attach a hoist capable of lifting 250 pounds
tc truss at painted lift points on fruss.

m. Using hoist, remove truss from handler
and suspend it at aff end of engine.

n. Insizall yokes on truss and secure with
lockpins,

0. Posgition truss so that upper ends of yokes
can be secured to upper clamps on thrust cham-
ber exit flange. Secure yokes to clamps with

i 4 bolts. Torque bolts to 275-325 inch-pounds.

CAUTION

Front mount drag braces maust not
be used for centering truss.

p. Securec lower ends of yokes to lower
elamps, adjusting yoke cams as necessary.

R Torgue bolts to 275-325 inch-pounds. Center
truss {side fo side within 1/4 inch) relative to
yokes. Maintain this condition after mafing
with handler.

gq. Insert truss compensator linkage through
O hole in thrust chamber exit flange, Install mat
’ securing linkage fo exil flange. Torque put to
40-50 inch-pounds.

Section 1

r. ERemove support blocks from handler, and
install blocks on gimbal outriggers. Torgue
support block wedge screws to 25-40 foot-pounds l
and jamnuts to 100-140 inch-pounds.

5., Position socket support blocks to BLOCK
LOCATION ENGINE HORIZONTAL {aft position).

t. Remove lefi-hand sirut and sway bar from
stored position and position strut in socket sup-
port block., Secure sway bar tc handler with
attached lock pin.

u. HRemove right-hand strut from stored
position and prepare to install as engine isg
lowered.

v. HRemove pin and screw from fruss support
on aft end of handler.

NOTE

Installing engine on handler requires
a minimum of three men to monitor
lowering of the engine.

w. Using hoist, position engine over handler.

x. Aline truss plug with hole in truss support,
aline left-hand strut with support block, aline
right-hand strut with support block and socket
support block, and slowly lower engine until
support blocks firmly engage struts. Maintain l
tension on sling.

¥. Install serew securing truss plug in fruss
support. Torgue screw to 20-40 inch-pounds
and secure with attached lockpin., Install safety
pin in plug.

Z. Lower engine only enough to fully mate
support blocks with struts. Make sure that
compensator is in approximately neutral post-
tion.

az. Adjust drag braces until braces can be
attached to support blocks with lockpins, Torgue
brace jamnut to 75-100 foot-pounds.

zb. Prior to lifting engine, station a man
to remove right-hand strof. Raise engine until
support blocks just clear struts. Remove and
store right-hand strotf.

CAUTION

Drag braces must not be loogened or
adjusted, since damage to load compen-
sator spring on truss can result.

Change No. 5 - 4 November 1969 1-5
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Figure 1-3.

Change No., 5 - 4 November 1069

Installing Engine on Alr Transport Engine Handler
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ac, Disconnect, remove, and sfore lelt-
hand strut and sway bar.

ad. Position socket support blocks to
BLOCK LOCATION ENGINE LOWERED (for-
ward posifion).

ae. Attach turnbuckles to support blocks.

af. Slowly lower engine onto support blocks
and socketl support blocks.

ag. Adjust turnbuckles with lower attach
points on handler, secure with lockpins, and
torque turnbuckles to 60-70 foot-pounds. Torque
turnbuckle jamnuts to 340-460 inch-pounds.

ah. Press sling control station REVERSE
button, and position sling carriage between load
conditions number 5 and § strip positions. On
engine rotating sling incorporating MD3 change,
press sling control station REVERSE button,
and position sling carriage to load condition
number 7 strip position.

zh&. Hemove lockpin that secures sling strut
collar to stud at sling forward end, remove
lock-pin that secures sling strut to adapter
9017823, and stow adapter and strut.

ai, Remove lockpins that secure clevises
to aft Lift arms.

aj. Lift sling clear of engine. Move sling
away from engine area and secure sling as
putlined in paragraph 1-7.

ak. Reinstall collars and brackets as
assembled at turbopump trunnions. Torque
nuts of bracket to §1-75 inch-pounds. Install
washer gnd fronnion nuts. Torgue trunndion
ruts to 840-860 inch-pounds.

1-11. INSTALLING TURBOPUMP SHAFT
PRELOAD FIXTURE. (See figure 1-4.)

WARNING

The following procedure specifies
denatured aleohol, which is flam-
mable and must not be used near
heat, sparks, or open flame. Itis
z toxic solvent., Inhalabion of its
vapors or prolonged contact with
the liguid can cause serious Injury.

Section 1
Paragraph 1-11

NOTE

Closure RK395-44034-21 must be
installed on the turbopump oxidizer
inlet when the turbopump shaft pre-
load fixture is used. °

a. Clean exterior surfaces of installed
oxidizer inlet closure using a clean, hemmed
nylon cloth moistened with unused denatured
ethyl alcohol {(MIL-A-6091).

k., Remove clogure from Turboepump Shaft
Preload Fixture 99-9026814 or G4088, remove
snapring, and disassemble closure. Clean
closure surfaces for liguid oxidizer serviee;
then reassemble closure.

¢. Remove cup STIOS0I7IRKLO0T from
center of installed closure, and attach cup to
fixture.

d. Install closure from fixture using 4 bolls
AN4-TA and 4 washers LD153-0010-0010,
Torque bolts to 30 (+10, -0} inch-pounds,

e. BSee fipure 1-4 for positioning of fixture
on closure plate and remove 4 applicable bolis

“and washers, Store bolis and washers in |

bracket of fixture.

f. Install fixture with preload screw backed

‘off. Secure fixture to plate and inlet flange

using 4 bolts MSZ0007HZZ and 4 washers
LD153-0013-0005. (Stored in fixture.) Torque
bolts to 60-120 inch-pounds.

g. Tighten fixture preload screw until slack
is removed from spring washers and mating
gurfaces. Then torque preload screw to 60-100
inch-pounds. Note slot in plate nearest pawl;
then tighten preload screw an additional 8 slots
+1/2 slot. Engage pawl and torque pawl bolt to
36-47 inch-pounds. Safetywire pawl {o preload

BCTEW.

h. Final-torgue bolts attaching fixture to
closure flange 400-450 inch-pounds. Tighten
remaining bolis on closure plate fingertight
plus one-guarter turn. Safetywire bolts.

i. Clean and package cup removed in step ¢
for liguid oxygen service and retain cup for
reinstallation when shipment is completed.

Change No. 6 ~ 25 June 1971 -7
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Section 1 R-3896-8
Paragraph 1-12

CUF {REF) HUMIDITY .
INEICATOR
————} FLUG {REF}
e 3 ) ¥
PAWL @ @
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G
TURBLOPUMP BRACEET
SUPPORT
CLEVIS {REF}
SLSSI}REG
figs
DaeronG zoits
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Fi-%-24
Figure 1-4, Installing Turbopump Shaft Preload Fixiure
i-12. INSTALLING THRUST CHAMBER d. Install 48 units of desiceant, that meets
THROAT SECURITY CLOSURE. {See figure the desiccant requirements specified in
1-5.} R-3886-11, in cover of closure. Inspect
humidity indicator after 24 hours., I 30-percent
a. If installed, remove thrust chamber exit relative humidity indicator shows color other
closure and thrust chamber throat closure, than blue, replace desiecant and repeat inspec-
tion after 24 hours.
b. Obtaln shaft from Thrust Chamber Throat
Security Closure 93-5026815 or G4089; retract e. Imstall closure on shaff., Aline hole in
handle and gsecure in detent, closure handle with hole in shaft, and install
cable RD191-2002-1100, or eguivalent through
¢. Install shaft in hole in eenter of thrust closure handle and shaft hole. Secure cable
chamber injector until shaft bottoms, aline pin with a serialized seal RD199-0001-0001
between baffles on injector face by loosening stamped by Rocketdyne Inspectlion. Record seal
shait, and release handle from delent position. serial number on Government Bill of Lading,
eA, Verify that closure gage indicates zero
with closure tube deflated. .

1-8 Change No, 6 - 25 June 1871
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Sectionl

SEAL

Fl-8-0

Figure 1-5. Installing Thrust Chamber Throat Security Closure

J Figure 1-5A deleted.

Change No. & - 25 June 1871 1-5
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- Bection 1
Paragraphs 1-124 1o 1-13

i. Inflate closure tube to 5-7 psig pressure
with air, Wrap hose around closure extension
and secure in place with fape.

g. Reinstall thrust chamber exit closure.

1-12A., REMOVING THRUST CHAMBER
THROAT SECURITY CLOSURE.

a. Deflate closure tube and remove
sezl and cable from hole in closure handle and
shalt,

h, BSlide tube and closure off shaft.

¢. Retract handle and secure in detent, and
unscrew shaft from injector.

d. Prepare thrust chamber throat security
closure for return shipment in accordance
with Rocketdyne Automated Packaging System
[RAPS].

NOTE

The thrust chamber throat security
closure is & rofatable item and must
be returned to Rocketdyne. Contact
responsible Rocketdyne representative
for required shipping information.

1-13. REMOVING ENGINE FROM AIR TRANS-
PORT ENGINE HANDLER. (See figure 1-3.)

CAUTION

The engine must not be removed
from the air transport engine
handler in any position other than
horizontal or maintenance position,
since damage {o equipment can
result.

a. Remove engine cover as outlined in
pacagraph 1-16.

. Attach Engine Rotating Sling G4050 o
engine as outlined in paragraph 1-6, Make
sure wheels of handler are alined in fore and
aft direction and wheel brakes are unlocked.

1-10 Change No, 6 - 25 June 1571
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¢. Press sling control station FORWARD
button and position sling carriage to load con-
dition number 8 strip position. Using hoist,
raise hook to remove slack and to maintain
tension on engine.

CAUTION

Engine must not be lifted at this
time, since damage to engine can
result.

d. Helieve tension from turnbuckles and
remove lockpins that secure furnbuckle o
support blocks.

e, Remove lockpins that secure drag braces
to support blocks.

f. EBRemove lockpin at rear suppori, Loosen
and remove screw that secures truss plug to
handler.

g. Remowve safely pin from fruss plug. The
engine is now disconnected from handler.

NOTE

Minor adjustment to specified sirip
positions on engine rotating sling
may be required to level load.

h. Prior to lifting engine, station 2 man to
remove right-hand sfrut. Carefully lift engine
and remove and store right-hand strut. Haise
engine until if clears handier.

i. Using hoist, move engine away from
handler.

j. Attach a facility hoist and sling, capable
of 1ifting 250 pounds, to truss. Connect sling
to painted 1if points on truss.

k. Using hoist, support weight of truss.

1. Disconnect truss compensator linkage
from bottom of thrust chamber exit ring.

R-3896-9_07
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m. Hemove the 4 bolts holding yokes to
. engine.

n. Hemove fruss from engine.

0. Remove yokes from truss.
NOTE

Performing steps p through aa
secures the handler.

p. Using hoist, lower truss into stored
position on handler.

g. Disconnect and secure sling and facility
hoist.

r. Install clamps securing truss fo handler.
Install attached nut on truss compensator
linkarge.

5. Remove bolts securing blocks on thrust
chamber exit flange. Remove blocks and
clamps.

I t. Attach blocks and ¢clamps to yokes. Store

.;) yokes on handler.

) u. ERemove lockpin securing left-hand sway
bar to handler. BStore strut and sway bar.

LOCATION ENGINE LOWERED {forward posi-

! v. Position socket support blocks to BLOCK
tion).

w. Om engine, loosen support block wedge
serew locknut. Back out screw, relieving
fension on attaching lockpin.

%. Remove pins and support blocks from
] gimbal outriggers. Reinstall pins in support
blocks,

v. Position support blocks in the socket
support blocks on handler.

z. Attach drag braces and turnbuckles to
support blocks.

aa. Attach turnbuckles to lower attach
point on handler with lockpins. Tighten turn-
buckle and jamnut handtight.

)

Section I

ab. Using facility hoist, raise engine until it
can be rotated fo vertical position with inter-
ference. Press sling conirol station REVERSE
button and position siing beam io load condition
number 2 sirip position.

ac. Using hoist, position engine above
Roadable Vertical Engine Dolly G4051 or Engine l
Dolly 4058 with turbopump facing aff end of
dolly.

ad. Using hoist, slowly lower and cenier
engine onto dolly. Check that thrust chamber
exit ring evenly contacls dolly shock pads.

ae. Imstall 2 tiedown cables on engine gimbal
ouiriggers. Tighten cables until snug.

CAUTION

Step af must be performed prior to

steps ag through ai, since the in- .
correct 1ift point with respect {o the

center of gravity will cause the sling

beam to swing foward the engine,

possibly damaging the heat exchanger,

af. Lower hoist hook and simultaneously
position sling carriage {o load condition number
3 strip position, or as reqguired to relieve ten-
sion on the forward Lift strut.

ag. Remove lockpin that secures sling strut
collar to stud at sling forward end, remove
lockpin that secures sling strut to adapter
9017823, and stow adapter and struf.

ah. Remove lockpins that secure clevises to
aft lift arms of sling. '

ai. Using hoist, carefully move sling away
from engine.

aj. Remove turbopump mount-pin nuts and
washers. Install remaining 2 tiedown cables
between turbopump mount ping and dolly tie-
down rings. Reinstall nufs and washers, and
tighten eables until snug.

ak. Press sling control station FORWARD
bution and position sling beam to load condition
number 4 strip position.

Change No. 5 - 4 November 1968 1-11/1-12
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al. Secure sling as outlined in paragraph 1-T.

am. Prepare air transport engine handler for
return shipment in accordance with R-3886-5.

HOTE-

The air transport engine handler

is a rotatable item and must be
returned to Rocketdyne, Contact
responsible Rocketdyne representa-
tive for required shipping information.

1-14., ENGINE COVERS AND CLOSURES,

a, Refer to R-3596-4 for part numbers
of closures and engine effectivity shown in
figures 1-6 and 1-6A,

b. Check that no Ioose egquipment or foreign
material is in any engine opening.

¢. Check that all desiccant used in preserva-
tion of the engine meets the desiccant require-
ments specified in R-3896-11 and check that
bags are secured, to prevent movement or
possible rupture of bags.

d. {(Deleted)
NOTE

Desiceant must not be removed from
its airtight container until just prior
to installation.

# The Tuel angd LOX closures that have
a desiccant cover with a single gasket
reguire only 12 units of desiceant.

e. Check that clogures are clearly marked
to indicate quantity and date desiccant was
installed.

f. Inspect humidity indicator plugs. Activated
desiccant must be replaced if humidity indicator
shows eolor other than blue in the 30-percent
relative humidity range.

g. Make sure that 425 aluminum-foil tape
{Minnesota Mining and Mfg) is installed over
space between thrust chamber and thrust
chamber turbine exhaust manifold.

gA. Inspect exposed machined areas of
engine outriggers, turbopump mounts, and
bearing surfaces of dome attach point and lower
thrust chamber lug for voids in preservative
coating. If necessary, apply corrosion preven-
tative RB0210-016 {Hocketdyne) to void aveas to
control corrosion,

Section 1
Paragraphs 1-14 to 1-15

h. Check that all openings to engine are
covered with suitable closures to protect engine
from moisture and contaminants at all fimes.
{See fipures I-6 and 1-6A.)

NGTE

Tape does not eonstifute a closure.
Tape must not be used on threads
or mating surfaces.

i. Check that gimbal action has been immo-
bilized with Gimbal Bearing Locks G4059.

i. I engine is to be shipped cross-country by
truck fransport, the turbopump shaft preload
fixture {paragraph 1-11} and thrust chamber
throat security closure {paragraph 1-12} must
be installed. I engine is to be shipped by air
or water fransport, thrust chamber throat
gsecurity closure {paragraph 1-12} must be
installed or thrust chamber throat closure
installed as follows:

{1) Install 48 units of desiccant in desiceant
compartment of closure,

{2) Install thrust chamber throat closure
pole RX20708 in throat closure and install throat
closure in thrust chamber.

{3) Inflate throat closure tube to 5-7 psig
pressure with air,

{4} Bemove throat closure pole,

{5) Inspect closure humidity indicator after
24 hours, If 30-percent relative humidity indi-
cator shows color other than blue, replace
desiccant and repeat inspection after 24 hours.

{68) I thrust chamber exit closure is
reinstalled, slip hose end and gage of thrust
chamber throat closure through applicable
gpening in exit closure.

1-15. INSTALLING ENGINE COVER. (Ses
figure 1-7.}

a. Using facility hoist, position frame on
engine and strap it to engine at following polnts:

{1} Ho. 1 oxidizer inlet,
{2} No. 2 oxidizer inlet,

{3} Thrust chamber exhaust manifold.

Change No. 6 - 25 June 1871 1-13
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Figure 1-8. Engine Covers and Closures {Sheet 1 of 2}

Change No. 5 - 4 November 15839
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Index Index
. ¢ Mumber Name Use Number HName Use
1 Cover Fuel inlet 15 Plate Turbopump stabilizing
2 Closure Fuel inlet strut
3 Clogure {Oxidizer inlet = Cover Heat exchanger bellows
3A Cup Oxidizer inlet 18 Closure Thrust chamber exit
3B Closure Oxidizer inlet 18 Closure Thrust chamber throat
3C Cover Coidizer inlet 20 Closure Thrust chamber throat
closure security
3D Fixture Turbopump shaft 21 Cover Thrust chamber
preload exterior
4 Panel Substitution interface 22 Protector Thrust chamber studs
5 Plate Gas generator fuel 23 Tape {Close space between
injector purge line thrust chamber and
G Plate Oxidizer purge line turbine exhaust mani-
for oxidizer dome fold
or gas generator 24 Plug {as generator igniter
7 Plate Ground supply line port
g {Closure Hydraulic return line 25 Streamer Gas generator igniter
g Clogure Hypergol container port
10 Gagket Hypergol closure 26 Gasgket Gas generator igniter
11 Plate Oxidizer overboard port
drain line 27 Boot Gimbal
l 1z Cover Fuel overboard drain 28 Screw Cormponent mounting
’ line bellows holes
13 Cover Fuel overboard drain - 28 . Washer Component mounting
" line bellows & holes
.) | 14 deleted
- 15 Plate Fuel overboard drain
line
Figure 1-6. Engine Covers and Closures (Sheet 2 of 2)
aA. Adjust forward support as required to d. Spread upper half of engine cover on floor
obtain a good fif between engine and frame. over a suifable sling.  Affach sling fo 2 hoist.
b. Tighten adjustment bolt on aft support of e. Using hoist, carefully position upper half
top frame, at thrust chamber exhaust manifold, of engine eover over {rame on engine,
until snug. Torque jamnut {o 160-210 inch-
pounds, f. Carefully remove sling from beneath
COVEr.
c. If engine cover has not been reinforced to
prevent chafing, use pressure~sensitive tape g. Position lower half of engine cover be-
{Federal Specification PPP-T-60) fo secure 2 neath engine.

single layer of 1/4-inch-thick Ethafoam (Dow
Corning Corp) around the rounded corners of
engine cover frame, truss yokes, and overtruss
yoke attaching points at thrust chamber exit
flange. Add this protection to any other engine
areas that may cause chafing of engine cover.

Change No. § ~ 4 November 1080 1-144
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Fi-4-764 .

Figure 1-6A. Engine Thrust Chamber Manifold and Propellant Duct Closures (Sheet 1 of 2)
1-148 Change No. 5 - 4 November 1860
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Index Index
Mumber Hame Use Number Name Use
1 Cover No. 1 oxidizer duct 15 Cover No. 2 {uel duct
2 Cover Ho. 1 oxidizer duct {(pump end)
3 Cover No. 1 oxidizer duct 17 Cover No. 2 fuel duct
4 Cover Ho. 1 oxidizer duct 18 Cover No. 2 fuel duct
5 Cover No. 1 fuel duct 13 Cover Ho. 2 oxidizer duct
8 Cover . HNo. 1 fuel duet 20 Cover No. 2 oxidizer duct
7 deleted 21 Cover Ho. 2 oxidizer duct
8 deleted 22 Cover No, 2 oxidizer duct
g Cover No. 1 fue] duct 23 Protector Omega joint
{pump end} 24 Protector Omepa joint
19 Caover No. I fuel duct 25 Protector Omega joint
{pump end) 28 Protector Omega joint
11 Cover Ro. 1 fuel duct 27 Protector Omega joint
12 Cover No. 1 fuel duct 28 Protector Omega joint
13 Cover No. 2 fuel duet 28 Protector Omega joint
14 Cover Ne. 2 fuel duct 30 Protector Omegza joint
13 Cover No. 2 fuel duct 31 Plate Mounting pad
[pump end) 32 Pad Hydraulic duct

support brackst

Figure 1-6A. Engine Thrust Chamber Manifcld and Propellant Duet Closures (Sheet 2 of 2)

Change No. § - 4 November 1969
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Figure 1-7. Installing Engine Cover

1-186 Change No. 1 - % November 1887
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h. Support lower half of engine cover and zip
it to upper half of engine cover. Close forward
zipper {irst.

CAUTION

The forward zipper must be closed
prior to closing of the aft zippers,
to prevent zipper damage during
cover installation.

i. Fasten strap on each side of gimbal
actuator struts and at truss plag.

iA. On covers incorporating MD2 change,
accordion-fold pleats and fasten straps on each
side, front, and rear of cover.

j. The Engine Log Book may be mailed or
can accompany the engine, whichever is suitable.

jA. Package all engine record forms in 2
clean vinyl or polyethylene (minimum thickness
of 0.004 inch) bags, and heat-seal bags. Belore
sealing, remove excess 2ir irom bags.

jB. Place packaged forms into sealable
security pouch at aft end of engine cover.
Secure with a cable ED191-2002-1100, or
equivalent, and a serialized seal
RD195-0001-0001 stamped by Rocketdyne
inspection. Record seal serial number on
Government Bill of Lading.

HOTE

Enveleope dimensions are 11 feet
10 inches high, 10 feet 11 inches
wide, and 16 feet 4 inches long
when the engine is on the handler
and in shipping posifion with the
cover installed.

k. Using cables RD191-2002-1100, or
equivalent, and serialized seals
RD99-0001-0001 stamped by Rocketdyne
inspection and backed up by seals 28-1-C
(National Telephone Supply Co), or equivalent
stamped by Air Foree Quality Control, secure
engine cover to handler so that unauthorized
entry can be determined. Record seal serial
numbers on Government Bill of Lading.

Section I
Paragraph 1-16

1-i6, REMOVING ENGINE COVEHR.
figure 1-7.)

{See

a. Position facility hoist above engine.

as. On covers incorporating MD2 change,
unfasten straps at pleais on each side, front,
and rear of cover.

b. Unfasten straps on each side of gimbal
aetpator struts and af truss plug. Unzip and
remove lower half of engine cover.

CAUTION
Adequate support of cover must
be maintained during removal, to

prevent zipper damage.,

o. Store lower half of engine cover in a suit-
able container.

d. Carefully ingert a suitable sling between

“upper half of engine cover and frame.

e. Attach sling to facility hoist. Carefully
1ift cover from engine and store with lower half
of engine cover.

NOTE
Due to differences in manufactursr’s
installation of zippers on covers, the
upper and lower covers must be re-
tained as a set. For fulure procure-
ment and rework of covers, the upper

and lower covers will have the same
serial numbers.

{. Loosen adjustment bolt on back of top
frame at thrust chamber exhaust manifold flange.

g. Using hoist, support weight of frame. Un-
strap frame from engine at the following places:

{1} No. 1 oxidizer inlet.
{2} No. 2 oxidizer inlet.
(3) Thrust chamber exhaust manifold.

h. Carefully hoist frame away from engine
and lower to iloor.

Change No, 6 - 25 June 1971 1-17
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Section 1 ’ R-3896-0

Paragraphs 1-17 to 1-18

i. Prepare engine cover for return shipment
in accordance with R-3896-5 and Rocketdyne
Rapid Automated Packaging System (RAPS).

HOTE

The engine cover is a rotatable item
and rust be returned io Rocketdyne.
Contact responsible Rocketdyne
representative for required shipping
information, .

1-17. PREPARING NOZZLE EXTENSION FOR
SHIPPING,

1-18. The nozzle extension is prepared for
shipping when the nozzle extension is installed
on the Nozzle Extension Handling Fixture G4080
and Nozzle Extension Handling Adapter G4081,
or when it is installed on the nozzle extension
shipping container RK392-40013-11. Protect
nozzle extension attach flange and igniter boss
threads-for shipping as follows:

a. Cover nozzle extension attach flange to
auxiliary shingle area with Ethafoam (Dow
Chemical Corp), or equivalent. Secure
Ethafoam with pressure-sensitive-tape
RE(195-002 (Rocketdyne), or equivalent.

b. Install plug BD265-2001-0008 in each
igniter boss. Tighten plug handtight.

1-18. INSTALLING NOZZLE EXTENSION ON
NOZZLE EXTENSION HANDLING FIXTURE.
{See figure 1-8.}

a. Place Nozzle Extension Handling Fixture
G4080 on 7 flat, paved surface.

k. Using a facility hoist capable of liffing
5, 000 pounds, suspend Engine Handler Sling
4052 until sling spreader bars clear floor.

¢. Bemove nozzle handling cables (short
cables) stored on sling spreader bars.

4. Attach nozzle handling cables o spreader
bars in place of engine handling cables (long
cables).

e. Connect cables to 4 lifting lugs near up-
per end of nozzle extension.

f. Check that nozzle flange siruts on fixture
are in retracted position.

1-18 Change No. 6 - 25 June 1871
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Section 1
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Fipure 1-8. Installing Nozzle Extension on Nozzle Extension Handling Fixture

Change No. 2 - 5 April 1958 1-184/1-18B
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g, On nozzle {lange struls, turn cable ad-
justing nut to upper ond of screw.

h. Hoemove guick-release pin from apex end
of cach nozele flange strut, 1t strot usdil pin
can be inserted through upper hole under strut,
and then lower strut against pin.

i. Temporarily secure forward lifting eable
near pad end of one nozzle flange strut,

NOTE

Securing cable to the strut makes the
cable accessible after the nozzle ex-
tension is installed on the fixture,

i. Remove quick-release pin {rom adjust-
ment sorew on nozele exit sirut located {o the
1eft and right of [ixiure zero-degree index
point. Turn adjusiment screw until strut is in
neutral position. Install guick-release pin.

k. Using procedure in step } excepling re-
installation of guick-release pin, retract all’
remaining nozzie exit siruts.

1. Using hoist, slowly lift nozzle extension
approximately 7 feet. Buspend extension over
fixture and adjust until zero-depree index point
on nogzle extension and fixture agline.

m. Slowly lower nozzle extension until it
simultaneously contacts the 2 neutral nozzle
exit strut pads, and the 8 base ring pads. Al-
low full weight of nozzle extension to rest on
basge ring pads.

CAUTION

To aveid damaging internal skins of
nozzle extension, guide extension
carefully over {ixture.

NOTE

H nozzle extension is out-of-round and
gap between it and any of the sirut pads
exceeds 5 inches, readjost neviral pad
strut to provide 3 more conceniric
placement of the extension on the
fixture.

n. Starting with the 2 nozzle exit struts op-
posite the 2 neutral struts, turn adjustment
screw until all strut pads lightly contact nozzle
extension.

Section
Paragraph 1-20

. Torque adjustment serows on 3 nozzle
exif struts, located between and opposite the 2
neutral struts, to 300-450 inch-pounds. Torgue
adijustment serews op remaining 3 struts to
300-450 inch-pounds, Install guick-release
pins in adjustment screws.

p. Remove quick-release pin from adjust-
ment screw on the 2 nevtral nozzle exit struts.
Torque adjustment serew to 300-450 inch-
pounds. Install guick-release pin.

q. Lift each nozzle flange strut and remove
gquick-release pin. Extend strut until flange
pad engages extension flange, with alinement
pin of pad in appropriate hole in flange, and
insert quick-release pin in hole in strut.

HOTE

To find appropriate {lange hole, move
flange strut sideways in each direction
until it stops; then determine hole
nearest center of full travel.

r. Torgue each nozzle flange strut cable
pre-load nut o 35-40 inch-pounds. Torgue

each jamnot to 170-230 inch-pounds.

s. Disconnect cables from lifting lugs and
remove sling.

1-20. INSTALLING LOADED NOZZLE EX-
TENSION HANDLING FIXTURE ON NGZEZLE
EXTENSION BANDLING ADAPTEHR. (See
figure 1-9.}

a. Check that Nozzle Extension Hapdling
Fixture G4080 is properly attached to nozzle
extension {paragraph 1-18).

b. Connect forward lifting cable of fixture
to facility hoist capable of liffing 5,000 pounds.
Slowly lift loaded {ixture approximately 4 feet
above floor.

¢. Extentd aft hoist extension from fixture
and secure with guick-release pin.

d. Atiach a 3/4-inch shackle to aft hoist
extension.

e. Connect hook from second facility hoist

to shackle and slowly 1ift aft end of fixture until
nozzle extension is in a horizontal position.

1-19
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f. On Nozzle Extension Handling Adapter
4081, disengage forward support from stored
position and swing it forward until end rests on
floor.

g. Back put base ring stop boli,

h. Position loaded fixture over adapter until
hall joints on fixture and adapier aline,

i. Blowly lower loaded {iDxiure until ball
joints are mated. Do not relieve fension on
cables.

j. On adapter, swing forward support to ver-
tical position and aline ball joints on fixture and
adapier.

k. Slowly lower {ixture until a1l ball joinis
are properly seated. Secure forward support
ball joint with T-bolf, Torgue mi to 240-300
inch-pounds,

CAUTION

Do not allow loaded fixture to rotats
from the horizontal position after ball
joints are seated, since damage o
egquipment can resull.

1. Bemove lower end of each turnbuckle
irom brackets on adapter. Attach turnbuckles
to fixture ball joint bracket,

m. Torgue turpbuckles to 340-300 inch-
pounds and turnbuckle stopnuts to 80-120
tnch-pounds,

1. Adjust base ring stop bolt until it con-
tacts fixture. Torgue stopnut to 360-480
inch-pounds.

o. Disconnect hoist cables from aft hoist
extension and forward lifting cable. Store for-
ward lifting cable to forward support of adapter
and alft hoist extension in retracted position.

1-21. INSTALLING NOZZLE EXTENSION ON
SHIPPING CONTAINER.

a. Lt and rotate nozzle exiension to a
horizontal position. Use a facility hoist capa-
ble of lifting 5,000 pounds and a sling designed
to 1ift and rotate the nozzle extension.

. Bection 1
Paragraphs 1-21 to 1-23

b. Position nozzle extension over shipping
container. Carefully lower extension into
cradle of container.

¢. Secure nozzle extension to shipping con-
tainer with strapping. Pad areas where sirap-
ping contacts nozzle with Ethaloam {Dow Chem-
ical Col.

d. Insert shipping support RK3%5-00010 inio
nozzle extension.

HOTE

The shipping support plates may not
necessarily fit flush against the in-
side of the nozzle exiension.

e. Bol 2 outside cross supportis to center
gusset and to plates of shipping support.
Tighten bolts until shipping support is firmly
secured in place inside nozzle extension.

1-22. REMOVING LOADED NOZZLE EXTEN-
SIONHANDLING FIXTURE FROM NOZZLE
EXTENSION HANDLING ADAPTER. {(See
fipure 1-9.} -

1-23. Two facility hoists capable of lifting a
minimum of 5,000 pounds are reguired to re-
move the nozzle extension handling fixture
from the handling adapter and to rotate it to the
vertical position for nozzle extension removal.

a. Attach forward lifting cable on Nozzle
Extension Handling Fixture G4080 to a facility
hoist capable of lifting 5,000 pounds,

b. Check that aft hoist extension on handling
fixture is in extended position and is secured
with quick-release pin.

¢. Attach a 3/4-inch shackle to aft hoist
extension.

d. Connect hook from second facility hoist
to shackle,

e. Using hoists, remove slack from forward
and aft cables.

i. Back out base ring stop holt.

1-21
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Section T
Paragraphs 1-24 1o 1-26

o Loosen and disconnect end of each turn-
buckie at fixture ball joint bracket. Store turn-
buckle on bracke! of Nezzle Extension Handling
Adapter G4081.

CAUTION

Do not allow loaded {ixture to rotate
from the horizontal position, since
damage to eguipment can resultf,

h. Loosen and disconnect T-bolt securing
forward support ball joint.

1. Slowly raise forward lifting cable until
forward support can be disengaged. Swing sup-
port forward until end rests on floor.

i. Slowly raise cables until loaded fixture is
approximately 4 feet above floor.

k. Lower aft cable until nozzle extension is
in vertical pesition.

1. Remove cable hook and shackle from it
hoist extension. Betract extension and secure
with quick-release pin.

. Slowly lower forward lifting cable until
loaded fixture rests on floor. Disconnest
cable from holst.

1~24, REMOVING NOZZLE EXTENSION FROM
NOZZLE EXTENSION HANDLING FIXTURE.
{See figure 1-8.)

a. Using a facility hoist capable of lifting
5,000 pounds, suspend Engine Handling Sling
GAO52 above nozzle extension. Check that noz-
zle handling cables {short cables) are attached
too spreader bars.

. Comnect sling cables to 4 lifting lugs near
upper end of nozzle extension.

¢. Onnozzle flange struots, turn cable adjust-
ing nut to upper end of screw.

d. Remove quick-release pin from each
nozzle flange strut, Lift strut until flange pad
clears extension flange, retract strut, and in-
stall gquick-release pin.

2. Lower each flanze strot until it contacts
quick-release pin at apex of strut,

1-22 Change No. 2 - 5 April 1848

}-3896-9

i. Hemove quick-release pin from each noz-
zle exit sirut adjustment screw. Turn adjust-
ment screw until exit strut is in retracted
position. Install guick-release pin in adjust-
ment screw.

g. Slowly raise extension clear of handling
fixture.

CAUTION

To aveid damaging internal skins of
nozzle extension, guide extension
carefully over fixture,

h. Using hoist, move nozzle extension away
from fixture and lower o floor.

1-35. REMOVING NOZZLE EXTENSION FROM
SHIPPING CONTAINER.

a. Connect a facility hoist capable of lifting
5,000 pounds and a sling decigned to Hft and
rotate the nozzle extension. )

b. Remove bolts sttaching 2 outside cross
supports to center gusset and to plates of
shipping support.

¢. Remove shipping support RE395-00010
from nozzle extension.

d. Remove sirapping securing nozzle exten-
sion to shipping container,

e. Using hoist, 1ilt and rolate nozzle exten-
sion o vertical position.

f. Move nozzle extension away from ship-
ping coniainer. Slowly lower exiension to the
floor.

g. Discomnect sling and hoist from nozzie
extension.

1-26. PACKAGING LOOSE EQUIPMENT AND
THERMAL INSULATION FOR SHIPPING.

1-26A. PREPARING LOOSE EQUIPMENT FOR
SHIPPING.

a. Packape nuts, bolts, and washers in en-
velopes, grouping them according to their part
mimbers. Staple envelopes closed and identify
by part name, parf number, and guantity. ’ .

E
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b, Package gaskets, seals, disks, shims,
and similar items in separate packares. Use
packaring method which maintains degree of
cleanness reguired for that part and prevents
flexing of those parts subject to damage from
bending. Identify each parkape by part name,
part number, and quantity.

¢, Install caps, plurs, or protective closures
on all items which could be contaminated by
entry of foreign material.

d. Protect flexible sections of ducting with
closures or wrap in polyurethane or polyethyl-
ene foam and secure with tape.

e. Package ducts and miscellaneous loose
equipment in suitable shipping containers to
prevent damage to packared Hems. Use
cushioning material, as reguired, to fill void
SpRCEes.

f. List contents of each shipping conlainer
and atiach list to exterior of container.

1-27. PREPARING THERMAL INSULATION
FOR SHIPPING.

a. Check that thermal insulation parts are
packapged in accordance with packing sheet in-
cluded with each thermal insulation setf.

b. Check that each container is marked with
thermal insulation set serial number and as-
sembly container mumber, and marked to indi-
cate top up.

Section 1
Paragraph 1-27

Change No. 2 - 5 April 1968 1-23/1-24
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Section II
Paragraphs 2-1 to 2-3

SECTION I

SHIPPING BY TRUCK TRANSPORT

WARNING

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

G4044, Air Transpori Engine Handler
G4052, Engine Handler Sling

G4080, Nozzle Extension Handling Fixture
G4081, Nogzzle Extension Handling Adapter

2-1. SCOPE. Truck transportation is used fo
transport.the engine, nozzle extension, and
loose equipment crogs-country. The following
paragraphs provide instructions for loading and
off-lpading the engine, nozzle extension, and-
loose equipment using Engine Handler Sling

(#1052 and a low-bed trailer, gir-ride eguipped.

A truck transport checklist is also included o
be used as a guide for verifying that necessary
procedures have been accomplished.

2-2. LOADING TRUCK TRANSPORT.

2-3. LOADING EHNGINE ON LOW-BED
TRAILER. (See figure 2-1.}

WARNING

Air Transport Engine Handler G4044
and Engine Handler Sling G4052 must
be operated by authorized personnel
trained in the use of the equipment.

a. Check that engine is properly installed
on Air Transport Engine Handler G4044.
{Refer to section L.)

b. Attach Engine Handler Sling G4052 fo a
facility hoist capable of lifting 30,000 pounds.
Attach guide lines {o sling.

¢. Remove 2 forward lift/tiedown rings
from Air Transport Engine Handler G4044 and
install 2 forward lift adapters {stored on for-
ward platform). Store lifi-tiedown rings on
forward platform.

d. Using hoist, position sling above handler.

Lower sling, guiding sling cables down over
engine to prevent possible damage to engine
cover.

g. Connect sling cables to handler at 2 for-
ward lift adapters and 2 aft lift rings (located
forward of rear stacking adapters).

CAUTION

Cables must not be connected to the
extreme aft lift /tiedown rings, since
cables can damage the engine thrust
chamber exit when the handler is
lifted.

# Eyebolts of 1ift rings and bolls of lift
adapters must have Iull thread en-
gagement and must be positioned s0
that 1ift rings and adapters are in the
line of lift beforse the sgling is
connected.

f. Position low-bed trailer next to handler.

g. Using hoist, install handler on trailer.
{See figure 2-1.)

NOTE

Front of engine must face front of
Iow-bed trailer.

h. Lock handler wheel brakes, and discomnect
sling from handler,

i. Remove 2 forward Iift adapters from
handler and install 2 forward lift /tiedown rings.
Store lift adapters on forward platform.

j. Secure handler to bed of trailer with tie-
down chains to prevent movement of handler.
{See figure 2-1.}

k. Unlock handier wheel brakes.

Change No. 7 - 4 February 1872 2-1
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R-3886-8
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Figure 2-1.

Change No. 2 - 5 April 1988

Loading Engine and Nozzle Extension on Low-Bed Trailer (Sheet 1 of 3)
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Figure 2-1. Loading Engine and Nozzle Extension on Low-Bed Trailer {Sheet 2 of 3)
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Figure 2-1. Loading Engine and Nozzle Extension on Low-Bed Trailer {Sheet 3 of 3)
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R-3886-0 Section I

2-4. LOADIRG HOZZLE EXTERSION ON
LOW-BED TRAILER. ({(See figure 2-1.}

WARNING

Nozzle Extension Handling Fixture
G40B0 and Nozzle Extension
Handling Adapter G4081 must be
operated by authorized personnel
trained in the use of the equipment.

. Make sure that nozzle extension is prop-
erly installed on Nozzle Extension Handling
Fixture G4080 and that loaded handling fixture
is secured {0 Nozzle Extension Handling Adapter
G4081, or that nozzle extension is properly in-
stalled on shipping container RK392-40013-11.
{Refer to section 1.)

b. Using a facility hoist capable of lifting
5, 000 pounds, position Engine Handler Sling
G4052 {for attachment to adapter or shipping
container. Attach goide lines to sling.

¢. Connect sling cables {long cableg) to 4
1ift rings on adapter frame or to 4 1ift rings on
shipping container.

¢. Hoist adapter or container with nozzle
extension into place on trailer.

e. Secure adapier or coniainer o bed as

- shown in figure 2-1.

f. Hemove sling.

Paragraph I-4

Change No. 7 - 4 February 1972 2-44/2-4B
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2-5. LOADING LOOSE EQUIPMENT. Loose
equipment may be transported on the low-bed
trailer with the engine and nozzle extension,
or it may be transported on a separate truck.
In either case, equipment is loaded as follows:

a. Using a forklift, position containers of
loose equipment on trailer or truck bed fo
equally distribute weight.

b. Secure containers with rope or chains o
truck/trailer bed.

CAUTION

Rope or chains must be tightened
snugly, but care must be taken fo
prevent overbinding since damage
to shipping containers can result,

2-6 through 2-8. (Deleted)

2-9. TRUCK TRANSPORT CHECKLIST
{CROSS-COUNTRY).

2-10. The truck transport checklist (figure
2-5) is to be used as a guide to verify that all
necessary procedures have been accomplished
prior to truck departure and that specified
regquirements are met during cross-country
shipping.

2-11. OFF-LOADING TRUCK TRANSPORT.

2-12. REMOVING LOOSE EQUIPMENT FROM
TRUCK/TRAILER.

a. HRermove tiedowns that secure loose
equipment contalners.

b. Using a forklift, remove coniainers from
trailer or truck.

2-13. REMOVING NOZZLE EXTENSION
FROM LOW-BED TRAILER.

a. Using a facility hoist capable of lifting
5,000 pounds, position Engine Handling Sling
4052 for attachment to Nozzle Extension

Handling Adapter G4031 or to shipping container

REK392-40013-11. Attach guide lines to sling.

. J Figures 2-2 through 2-4 deleted.

Section II
Paragraphs 2-5 to 2-14

b. Connect sling handling cables (long cables)
to 4 1ift rings on adapter frame or to 4 1ift rings
on shipping container.

¢. Remove fiedowns that secure adapter to
container fo trailer or truck.

d. Hoist adapler or container with nozzle
extension clear of trailer or truck and lower
to ground.

2. Remove sling.

2-14. REMOVING ENGINE FROM LOW-EBED
TRAILER.

a. Attach Engine Handling Sling G4062 140 2
facility hoist capable of lifting 30, 000 pounds.

b. Remove 2 forward lift/tiedown rings from
Air Transport Engine Handler G4044 and install
2 forward lift adapters {stored on forward plat-
form). Store lift/tiedown rings on forward
platform.

¢. Using hoist, position sling above handler.
Lower sling, guiding sling cables down over
engine to avoid any possible damage to engine.

CAUTION

Cables must not be connected to the
extreme aft lift/tiedown rings, since
cables can damage the engine thrust
chamber exit when the handler is
Hifted.

s Eyebolts of lift rings and bolis of
lift adapters must have full thread
engagement and must be positioned
so that 1ift rings and adapters are
in line of 1ift hefore the sling is
comnected.

d. Connect sling cables to handler at 2 for-
ward lift adapters and 2 aft lift rings (located
forward of rear stacking adapters).

g, Hemove zll tiedown chains that secure
handler to low-bed trailer.

Change No. 6 - 25 June 1871 2-5
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Sertion I

R-3886-9

Check Required

Initial
or Stamp

Check Required

Inifial
or Stamp

BEFORE LOADING ON TRUCK

. Ho visible engine damage.

b. Engine prepared for shipping

in acecordance with B-3896-9.

{1) Engine in lowersd
{shipping) position on
Air Transport Engine
Handler G4044,

Desiceant installied in
closures.

2

(3} Closures installed.

{4) Gimbal bearing locks
instalied.

{5} Turbopump shalt pre-
load fixture installed.

Thrust chamber throat
security closure installed
and sealed.

(6)

(0

Engine cover installed
and sealed,

{8} Engine forms sealed in
waterproof material in
security pouch.

{4} Serial numbers of
seals recorded in
Government Bill of
Lading.

{10} Engine Log Book may
be mailed or can
accompany the enging,
whichever is suitable.

Mo visible nozzle extension
damage,

d.

Hozzle extension prepared for
shipping in accordance with
R-3856-5.

{1} Nozzle extension installed
on Nozzle Extension Han-
dling Fixture G4080 and
Nozzle Extension Handling
Adapter G4081, or ship-
ping confainer
RE382-46013-11.

Loose equipment properly
packaged for shipping in
aceordance with E-3896-3,

LOADING ON TRUCK

2.

@)

Engine loaded on low-bed
trailer in gecordance with
R-38096-9,

ey

Engine faces front of
trailer,

Handler secured io
trailer.

2)

Handler wheel brakes
mlocked.

(3

Mo visible engine damage.

Nozzle extension loaded on
low-bed frailer or fruck in
accordance with R-3886-0,

(1) Adapter or shipping con-
tziner secured to fraller
or truck.

{2} HNo visible nozzle
extension damage.

Figure 2-5. Truck Transport Checklist (Cross-Country) (Sheet 1 of 2)

Change No, § - 25 June 1971
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Initial Initial
. Check Required or Stamp Check Hequired or Stamp
e. Loose equipment coniainers ¢. Drivers must comply with
loaded on trailer or truck in the following:

aecordance with B-388%6-G.

(1) Two drivers required

{1} Containers properly {minirnum} for each
secured to trailer shipment.
or truck.
{2} Be informed of their
{3} Ko visible container responsibilities.
damage.

{3) Notify consignee of
IN-TRANSIT REQUIREMENTS breakdown, delay, or
any deviation from
planned transit,

z. Consignor must notify
consignee by TWX of the
following: {4} Use reputable accommo-

dations with truck secured

in an adiacent area least

{1} Departure time and accessible to unauthorized
. date. persons and least subject
.) ) io damage,
{2} Estimated arrival
time. {5} Check seals after each

overnight stop and when-
ever load has not been

{3} BSeal numbers. under surveillance,
{4) Drivers’ names. (6} Report any evidence of
' tampering immediately
by fastest communication
k. Consignor must notify available.

consignee by telephone of
arrival time at least 2
hours prior to arrival. {7} Ohserve any additicnal
requirements designated
by transportation officer,
as annotated on Govern-
ment Bill of Lading,

Figure 2-5. Truck Transport Checklist {Cross-Country) (Sheet 2 of 2) i

Change No, 6 - 25 June 1871 2-7
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‘Section II R-3896-9
Paragraphs 2-15 to 2-16

f. Check that handler wheel brakes are .
uniocked,

. Using hoist, 1ilt engine and handler
clear of low-bed trailer and carefully lower
o ground.

h. Discomnect sling from handler and store
in appropriate equipment storage area.

§ 2-15. (Deleted)

Z-16., REMOVING TURBOPUMP SHAFT PRE-
LOAD FIXTURE FROM ENGINE.

. Unzip forward zipper of engine cover.
{Refer to section I1.)

b. Hemove turbopump shaft preload fixture
bracket from closure plate on turbopump oxi-
dizer inlet.

CAUTION

The original cup of the closure must
be cleaned for Hemid oxygen service ,
to prevent turbopump confamingbion,

c. Hemove fixture closure, and install cup
ST3950173RKLO0T (retained when fixture was
installed). Tighten captive bolts of cup finger-
Hght; then turn bolis an additional 1/4 turn,

d. Install 4 bolis NASIO07-13H and 4 washers
LB153-0010-0016 (retained when bracket of fix-
ture was installed} in vacant holes of closures,
sad reinstall engine cover.

¢. Siore bolis of bracket and elosure info
tioles provided in bracket.

f. Prepare turbopump shaft preload fixture
for return shipment in accordance with Rocket-
dyne Avtomated Packaging System (RAPS).

NOTE

The tarbopump shaff preload fixture

is a rotatable item and must be re-

torned to Rocketdyne. Contact the

responsible Rocketdyne representa-

tive for reguired shipping informa- .
tHon,

Pages 2-8 through 2-12 deleted. §

2-8 Change No. 6 - 25 June 1971
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Section I1
Paragraphs 3-1 to 3-3

SECTION I

SHIPPING BY AIR TRANWNSPORT

WARNING

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

(#4044, Alir Transport Engine Handler
(34052, Engine Handler Sling

(4080, Nozzle Extension Handling Fixture
G4081, Nozzle Extension Handling Adapter

3-1. BSCOPE. The engine, nozzle extension,
and miscellaneous loose equipment are shipped
by air transport on aireraft B-377-PG or
B-377-8G, or as designated. Aircraft
B-377-PC ig aft-loaded and a lightweight alum-~
inum shipping pallet is used. Aircraft
B-377-8G is front-loaded and a heavyweight
steel or a lightweight aluminum pallet is used.
The following paragraphs provide instructions
for loading and off-loading the engine, nozzle
extension, and miscellaneous loose equipment
using Engine Handler Sling G405Z, cargo lilt
trailer, and a low-bed trailer. An air transport
checklist is alzso included to be used as z guide
prior to and during pircraft loading.

3-2. SHIPPING BY AIR TRANSPORT.

3-3. LOADING ENGINE ON LOW-BED
TRAILER. (8ee fipure 3-1.)

WARNING

Air Transport Engine Handler G4044
and Engine Handler Sling G4052 must
be operated by authorized personnel
trained in the use of the egquipment.

2. Theck that engine is properly installed on
Air Transport Engine Handler G4044. {Refer
fo section 1.}

b. Attach Engine Handler Sling G4052 to a
facility hoist capable of lifting 30, 000 pounds.
Attach guide lines to sling.

¢. Remove 2 forward lift/tiedown rings from
Air Transport Engine Handler G4044 and install
2 forward lift adapters (stored on forward plat-
form). Store lift/tiedown rings on forward
platform.

d. Using hoist, position sling above handler.
Lower sling, guiding sling cables down over
engine to prevent possible damage to engine
cover.

e. CTonnect sling cables to handler at 2 for-
ward lift adapters and 2 aft Lift rings {located
forward of rear stacking adapters).

 CAUTION

Cables must not be connected o the
extreme aft tiedown/lift rings, since
cables can damage the engine thrust
chamber exit when handler is lifted.

# Evebolts of lift rinpgs and bolts of lift
adapters must have full thread en-
gagement and must be positioned so
that lift rings and adapters are in
line of lift before sling is connected.

f. Position low-bed trailer next to handler,
g. Using hoist, install handler on trailer.
NOTE

Front of engine must face front of
low-bed trailer.

h. Check that handler whee!l brakes are
Iocked.

Change No. 7 - 4 February 1972 3-1
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3-2
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E-3886-0 Section III

i. Remove 2 forward lift adapters from
handier and install 2 forward lift /tiedown
rings. Store lift adapters on forward platform.

j. Secure handler fo bed of trailer with tie-
down chains to prevent movement of handler.

k. Unlock handler wheel brakes and discon-
nect sling from handler.

3-4, LOADING NOZZLE EXTENSION ON
LOW-BED TRAILER. (See figure 3-1.)

WARNING

HNozzle Extension Handling Fixture
4080 and Nozzle Extension Handling
Adapter G40B1 must be operated by
authorized personnel trained in the
use of the eguipment.

a. Check that nozzle extension is properly
installed on Nozzle Extension Handling Fixture
GAOB0 and that loaded handling fixture is
secured to Nozzle Extension Handling Adapter
4081, or that nozzle extension is properly

installed on shipping container RK392-40013-11.

{ftefer to section 1.}

b. Using a facility hoist capable of lifting
5, 000 pounds, position Engine Handler Sling
G4052 {or attachment to adapter or shipping
container. Attach guide lines to sling.

c. Connect sling cables {long cables) to 4
lift rings on adapter frame, or to 4 1ift rings
on shipping container.

d. Hoist assembly into place on trailer.

Paragraph 3-4

Change No. 7 - 4 February 1972 3-2A/3-2B
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. Seccure assembly to trailer bed as shown
in figure 3-1.

i. Remove sling.

3-5. LOADING MISCELLANEQUS LOGEE
EQUIPMENT

a. Usinp a forklift, position containers of
loose egquipment on irailer to egually distribute
weight,

. Secure containers to trailer with high-
strength rope or chains.

CAUTION

Tighten rope or chains spugly but
do not overbind, since damage to
shipping containers can occur.

3-6. PREPARING CARGO LIFT TRAILER
FOR USE. The following steps outline preop-
erational inspection tasks reguired to prepare
the cargo lift trailer for use in loading and un-
loading cargo from aircraft B-377-PG and
B-377-5G.

g, Visually inspect trailer for any damage
that can impair operation of the trailer.

b. Check tires for proper inflation (90-psig
pressure).

£. Set parking brakes, and check for proper
operation.

d. Check hydraulic reservoir level. 0il
must be visible in sight gage.

e. Check fuel tank supply. If necessary, fill
fuel tank with regular gasoline.

f. Remove portable operator control panel
from stored position at aft end of trailer.

g. Turn on batiery switch, place engine
switch in upper position, and press starter but-
ton {manually choke if necessary) until engine
staris.

h. Check hydraulic pressere gage. When
pressure reaches 1,360 to 1,500 psi, engine
should idle.

i. Using controls on porfable control panel,
raise platform. Platiorm cylinders may be

Section I
Paragraphs 3-5 to 3-8

controlled in pairs {{ront and rear) by separate
switches to jog lagging cylinders.

Add oil as re-
{lize SAE 30

i. Check engine oil level
quired by indication on dipstick.
in summer; SAE 10 in winter.}

k. Operate leveling jacks and check for
proper operation. Inspect for hydraulic
leakage.

3-7. INSTALLING SBIFPING PALLET ON
CARGO LIFT TRAILER.

3-8. I shipping pallet is to be transierred

from a location other than that of the aircraft
onto cargo lift trailer, load pallet as outlined
in steps a through h. If pallet is to be trans-
ferred from aireraft B-377-PG or B-377-8G,

transfer pallet as ocutlined in steps i through aa.

a. Prepare cargo lift trailer for use as out-
lined in paragraph 3-6.

b. Attach a suitable prime mover to tow bar
of trailer, and tow trailer into position next o
pallef,

¢. BSet trailer parking brakes.

d. Attach Engine Handler Sling G4052 {or
equivalent) to a facility hoist capable of lifting
4, 000 pounds (for heavyweight pallet} or 2,700
pmm&s {for lichtweight pallet}. .

e. Install suitable eyebolts, with Lt rings
attached, to pallet.

f. Using hoist, position sling above pallet,
and connect sling fo Iiff rings of pallet.

CAUTION

Evebolts of pallet must have full
thread engagement and must be posi-
tioned so that Lift ring is in line with
the lift before sling is connected.

g. Using facility hoist, install pallet on
trailer between 2 guide rails.

NOTE

¥ loading aircraft B-377-PG, pallet
is positioned with shipping buttress
mount holes at aft end of cargo Hit
trailer. For loading aircraft
B-377-8G, shipping buttress mount
holes in pallet are on forward end of
cargo Iift trailer.

3-3
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 Section 1M1
Paragraphs 3-9 to 3-10

h. Secure each end of paliet to trailer with a
chain capable of holding 20, 000 pounds, {o pre-
vent longitudinal movement of pallet.

i. Prepare cargo lift trailer for use as out-
lined in paragraph 3-6,

j. Attach a suitable prime mover to tow bar
of trailer, and tow trailer into position next to
aircraft, alining guide rails on trailer with
aircraft.

k. When trailer is correctly alined with air-
craft, set trailer parking brakes.

1. Bemove pyramid iack bases from their
hangers and place under each leveling jack.

CAUTION

Make sure jack bases are centered
exactly under jack cylinder rods.

m. Extend jack cylinders until load is rest-
ing on bases.

n. Raise platform to required height. Plat-
form cylinders may be controlled in pairs
{(front and rear) by separate switches to jog
lagging eylinders.

CAUTION

Scissor arm wheels must be in eon-
fact with the tracks at all times o
make sure load is egualized.

o. Make final alinement of trailer platiorm
to aircrail carge floor by adjusting individual
leveling facks.

CAUTION

Platiorm cylinders must not be used
to aline platform with aircraft.

p. M pallet is being transferred from air-
craft B-377-8G, push pallet onlo cargo Lt
trailer platform between 2 guide rails, using
aircraft winching eqguipment.

g. H pallet is being traansferred from air-

cralt B-377-PG, unload pallet as outlined in
steps r through v,

3-4

R-3B896-9

r. Connect a cable to pallet and extend it .
down trailer platform and over roller end of
platform.

5. Comnect other end of cable to a2 wineh on
prime mover.

t. Using prime mover as a source of power,
pull pallet onto cargo 1ift trailer platform be-
tween 2 guide rails,

u. Secure each end of pallet o trailer witha
chain capable of holding 20, 000 pounds, fo pre-
vent longitudinal movement of pallet.

v. Disconnect cable {rom pallet {o prime
mover.

w. Lower platform onto frailer chassis
assembly.

%. Retract leveling jack cylinders.
y. Store pyramid jack bases on their hangers.

Z. HRelease parking brakes,

aa. Tow trailer away from area. .

3-9. INSTALLING ENGINE SHIPPING BUT- .
TRESS ON SHIPPING PALLET. ({See fizure

3-2.} Engine Shipping Bultress G4067 is used

during transportation of the engine in the air-

craft to prevent forward movement of the engine

and air transpori engine handler during air-

craft landing. The buttress is bolted directly

to the shipping pallet.

a. Position engine shipping butiress on
shipping pallet.

b. BSecure butiress to pallet with bolis,

¢. Torgue bolis in accordance with Aero
Spacelines or customer reguirements.

3-10. LOADING ENGINE ON SHIPPING PAL-
LET. ({(See figure 3-3.)

a. Position low-bed trailer next to cargo
lift trailer.

b, Prepare cargo Lift trailer for use as
outlined in paragraph 3-86.

¢. Stop trailer engine and turn off ignition .
switch and battery switch. :

*
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Figure 3-2. Installing Fngine Shipping Butiress

d. Set trailer parking brakes.

. Unzip engine cover [laps covering oengine
gimbal,

f. Remove adapter from engine shipping
buttress and secure adapter to gimbal with at-
tached pins.

HNOTE

The pins go into the adapter from the
adapter side. ;

g. On engine shipping buttress, back out
adjustment serew.

h. Attach Engine Handler Sling G4052 to a
facility hoist capable of lifting 30, 000 pounds.
Attach puide lines to sling.

i, Remove 2 forward lift/tiedown rings from

Air Transport Engine Handler G4044 and install

2 forward lift adapters {stored on forward plat-
form). Storelift/tiedown rings on forward
plafeform.

j. Using hoist, position sling above handler,

k. Connect sling cables to handler at 2 for-
ward lift adapters and 2 aft lift rings {located
forward of rear siacking adapters).

CAUTION

Cables must not be comnected o the
extreme aft tiedown/lilt rings, since
this can damage the engine thrust
chamber exit when the handler is
lifted.

# Eyebalts of Hit rings and bolts of Lt
adapters must have full thread en-
gagement and must be positioned so
that lift rings and adapters are in
line of Lt before sling is connected.

1. Using hoigt, transfer engine and air
transport engine handler {rom low-bed trailer
to shipping pallef on cargo lift trailer. Posi-
tion handler 5o that engine gimbal is alined
with adjustment serew on butiress,

m. Theck that handler wheel brakes are
vniocked.

3-5
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Figure 3-3. Loading Enginc on Shipping Pallet (Sheet 1 of 2)
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Figure 3-3.
1. Connect butiress turnbuckles to handler.

o. Remove 2 forward lift adapters from

handler and nstall 2 foerward lift/tiedown rings.

Store 1ift adupters on forward platform,

p. Seeure hawdler to pallet as shown in
fipure 3-3.

q. DBisconneet sling from handler.

r. Tighten shipping buitress adjustmont
serew until # rontacts adapler on engine
gimbal.

%, Secure screw with attached pin.

3-11. LOADING NOZZLE EXTENSION ORN
SHIPPING PALLET. (See fisure 3-4.)

a. Cheek that nozzle exiension is properly
installed on Nozzle Extension Handling Fixture
G4080 and that lopded handling fixture is
secured to Nozzle Extension Handling Adapler
G4081, or that nozzle extension-is properly

installed on shipping container RK392-40013-11.

{Fefer to section 1.}

Loading Fngine on Shipping

Pullet {Sheet Z of 2)

b, Using a facility hoist capable of lifting
5,000 pounds, position Engine Handler Sling
GAD52 for attachment to adapter or shipping
container. Atfach guide lines to sling.

¢. Comnect sling handling cables (long
cahles) to 4 it rings on adapter frame, or o
4 1ift rings en shipping container.

d. Hoist assembly into place on shipping
pallet.

e, BSecuyre assembly to pallet as shown in
figure 3-4.

I. Remove siing.

3-12. LOADING MISCELLANEOQUS LOOSE
EQUIPMENT ON SHIPPING PALLET.

. Using a forklill, cenier boxes of loose
equipment on shipping pallet in front of ship-
ping bufiress,

I, SBecure boxes to pallet with high-strength

nylon webbing.

3-7
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H-3856-4
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Figure 3-4.
on Shipping Pallet

Loading Nozzle Extension and Miscellaneous Loose Equipment
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3.13. LOADING SHIPPING PALLET INTO
AIRCRAFT. (Secofipure 3-4.%

. a. Start cargo lift irailer engine.

iz, HRelease parking brakes.

c. Using prime mover, position frailer so
thattaft of trailer is approximately 18 inches
from aireraft and trailer guide rails are alined
with guide rails in aireraft,

d. When trailer is correctly alined with pir-
craft, set trailer parking brakes.

¢. Remove pyramid jack bases from their
hangers and place under each leveling jack.

CAUTION

Make certain jack bases are centered
exactly under jack cylinder rods.

f. Extend jack cylinders until load rests on
bases.

g. Raise platform to required height. Plat-
form cylinders may be controlled in pairs
{iront and rear) by separate switches to jog

;. lagging cylinders.
§ -

CAUTION

When the platform is loaded, the acis-
sor arm wheels must be in contact
with the tracks at all times to egually
distribute Ioad.

h. Make final alinement of shipping pallet to
aireraft cargo floor by adjusting individual
leveling jacks.

CAUTION

Platform cylinders must not be used
to aline platiorm with aircraft.

i. ¥ engine with air transport engine handler
is heing loaded into aircraft B-377-8G, connect
aireraft winching equipment fo shipping pallet.

i. Helease all tiedown connections between
shipping pallet and cargo lift trailer.

k. Using aircraft winching equipment, pull
pallet into aircraft.

®

Section I
Paragraphs 3-13 to 3-15

1. U eneine with air transport engine handler
is being loaded into aiveraft B-377-PG, load as
outlined in steps m through o.

m. Conmmect one end of a cable o shipping
pallet and extend it down the floor of aiveralt
amd over roller tn forward end of atrcraft.

n. Comnect other end of cable oo winch on
prime mover.

o Release all tiedown connections between
shipping pallet add cargo Hit trailer.

p. Using prime mover as a source of power,
pull shipping pallet off carge Lift trailer and
into aircraft,

g. After shipping pallet is posttioned in atr-
craft, visually inspect for damage. (See figure
3-5.)

r. Press [ront and rear platiorm switches
on portable control panel of cargo lift trailer
and allow platform to lower oato trailer
chassis assembly.

s. Hetract leveling jack cylinders,

t. Store pyramid jack bases on their
hangers.

u, Release parking brakes.

v, Tow trailer away from area.
3-14. AIR TRANSPORT CHECKLIST.
3-15. The air transport checklist {figure 3-5)
is to be used as a guide to verify that all nec-
essary procedures have been accomplished
prior to and during loading of the engine into
the aircraft.
3-16. TRANSFERRING SHIPPING PALLET
FROM AIRCRAFT TO CARGO LIFT TRAILER.
{See figure 3-6.)

a. Prepare cargo lift trailer for use as out-
lined in paragraph 3-6.

b. Start carpo lift trailer cagine.
¢. Release parking brakes.

d. Using prime mover, position {railer so
that aft of trailer is approximately 18 inches

3-9
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Secvion I

Encine Seriul Number

H-3856-8

Date

Chevk Heguired

Initial
Or Sigmp

Chock Heguired

Initial
Or Stamp

BEFORE LOADING ON THUCK

-

a. Mo a-jsé%*}%z; engine daumape.

b, Engine propared lor shipping
per R-38846-0.
{1} Enzinre in shipping position.
{2} Desircant instalied.
{3) Clusares inswalled.
{4} Gimbal bearine ocks
instalied.
Enuine cover installod.
Engine lorms sealed in
speurity pouch.

3}
6

. Nuzzle exteasion prepared for
shipping por R-3886-%.

LOADING ON TRUCK

a. Engine loaded on low-bed trailer
por H-3H%6-4.
{1} Engine faces front of
irailer.
{2} Handler setured to irailer.
{3} Handler wheel brakes
unlucked,
{4} Mo visible engine damare.
b. HNozzle extension loaded on low-
bed trailer per R~3896-0.

BEFORE LOADING ON CARGO LIFT
TRAILER [CLT]}

a. CLT prepured [or use per

H-3BO6-0.

{1} CLT hydraulic system pres-
surized 1o 1,300 io 1,500
psig.

{2} CLT ennirols operate freely.

{3} CLT birakes locked.

. Shipping buliress insialled
per #-3886-5.

LOADING ON CLT
a. Enpine louded on pallet per
R-3B886-4.
{1} Enginc secured o pallet.
{2} Handler wheel brakes
unlockoed.
{3} No visible engine damage.

I, HMNogzle extension loaded on
pallet per R-3826-9,

BEFORE MOVING CLT
a. CLT brakes unlocked.
b. CLT hydraulic system pres-
surized io 1,300 to 1,500

psig.

AFTER CLT IS POSITIONED TO
AIRCRAFT

a. CLT brakes locked.

. Leveling jacks fully support
weight of CLT, )

¢. Pallet alined with level of
aircraft cargo deck.

Winch connected to pallet.
Pallet disconnected from CLT.
f. Pallel loaded on aireraflt.
AFTER LOADING ON AIRCRAFT

a. Ho visible engine damape.

b ;giigf}:{iﬁd on CLT per I+ Move CLT from aircrafl.
{1-} . ‘;‘,i‘ ceured 16 CLT {1} Pallet support lowered.
el securec io ) {2} Leveling jacks retracted.
{3} CLT towed from area.
Figure 3-5.  Alr Tranzport Checklist
-1
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Figure 3-6. Positioning Cargo Lift Trailer to Aircraft
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Section 11
Paragraphs 3-17 o 3-128

from airversdt and trailer gulde rails are alined
with suide rails in aireraft.

e. When trailer is correctly alined with air-
craft, sel trailer parking brakes.

f. Hemove pyramid jack bases {rom their
mangers and place under each leveling jacks

CAUTION

Make cerinin jack bases are centered
eaictly under jack cylinder rods.

g. Extend jack cylinders until load is resting |

on hases,

h. Raise platiorm to level of aircraft cargo
deck. Platform cylinders may be controlled in
pairs {{ront and rear} by separate switches to
jor Iagoing cylinders,

CAUTION

When the platform is loaded, scissor
arm wheels must be in contact with
the tracks at all times to egually dis-
tribute Ioad.

i. Make final adjustment of cargo Hit plal-
iorm to shipping pallet in aireraft by adjusting
individual leveling jacks.

CAUTION

Platiorm cylinders must not be used
to aline platiorm with aireraft.

i. Position z forkdiit at tonpue end of trailer
as a £ fety to prevent pallet irom going over
center or trailer platiorm.

k. ¥ off-loading pallet from aircraft B-377-
5G, connect aircraft winching equipment o
pallel, remove tiedown connections bebtween
paliet and aircraft, and push pallet from air-
craft onto cargo lift trailer platform.

1. I off-loading pallet from aireraft B-377-
PG, connect one end of a cable {o pallet, ex-
tend it over roller on tongue end of the carpo
1ift trailer, and connect other end io a prime
mover,

m. Remove all {iedowns between palletl and

aircraft and, using prime mover, pull pallet
from aircraft onto cargo 1t trailer platform. .

3-12

R-3806-0

n. Secure each end of pallet to trailer with a
chain capable of holding 20, 000 pounds, to pre- .
vent longitudinal movement of pallet.

0. Disconnect airceraft winching equipment
or prime mover, as applicable, from pallel.

p. Remove forklift from end of trailer.

q. Lower platform onto trailer chassis
assembly.

r. Using prime mover, take up slack hetween
trailer and mover to obtain a slight amount of
fension on trailer, away from aircraft.

5. Hetract leveling jack cylinders and store
pyramid jack bases on their hangers.

t. Helease trailer parking brakes.

u. Tow {railer away from aircraft,

3-17. OFF-LOADING ENGINE, NOZZLE
EXTENSION, AND MISCELLANECUS LOOGSE
EQUIPMENT FROM SHIPPING PALLET. ({(See
figures 3-3 and 3-4.}

a. Unzip engine cover and visually inspect
engine for evidence of shipping damage. .

b. Remove tiedown securing air transport
engine handler to shipping pallet and load en-
gine onto low-bed trailer as outlined in para-
graph 3-3.

CAUTION

Do not remove tiedowns until engine
handler sling is connected to handler.

¢. Hemove tiedowns securing nozzle exten-
sion to shipping pallet and load nozzle extension

-on low-bed trailer as outlined in paragraph 3-4.

d. Remove tiedowns securing miscellaneous
loose eguipment to shipping pallet and load
equipment on tratler as outlined in paragraph
3-5.

3-18. REMOVING MISCELLANEOUS LOOSE
EQUIPMENT FROM LOW-BED TRAILER.

a. Remove tiedowns securing loose eguip-
ment containers.

. Using a forklift, remove containers from . -
frailer. .
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3-19. REMOVING NOZZLE EXTENSION
FROM LOW-BED TRAILER.

a. Using a facility hoist capable of lifting
5, 000 pounds, position Engine Handling Sling
G4052 for attachment 1o Nozzle Extenslon
Handling Adapter (4081, or to shipping con-
tainer RE302-40013-11, Attach guide lines to
siing.

b. Connect sling handling cables {long
cabies) to 4 lift rings on adapter frame, or o
4 1ift rings or shipping container.

c. Remove tiedowns securing assembly fo
irailer.

d. Hoist assembly clear of traller and lower
to ground.

e. BRemove sling.

3-20. REMOVING ENGINE FROM LOW-BED
TRAILER.

a. Attach Engine Handler Sling G4052 to a
facility hoist capable of lifting 30, 000 pounds.
Attach guide lines to sling.

b. Remove 2 forward lift/tiedown ringsfrom
Air Transport Engine Handler (4044 and install
2 forward lift adapters (stored on forward plat-
form). Store lift/tiedown rings on forward
platform.

c. Using hoist, position sling above handler.
Lower sling, guiding sling cables down over
engine to prevent possible damage to engine
COvVer.

d. Connect sling cables to handler at 2 for-
ward Llft adapters and 2 aft 1t rings {located
forward of rear stacking adapters).

CAUTION

Cables must not be connected io the
extreme aft tiedown/lift rings, since
cables can damage the engine thrust
chamber exit when handler is lified.

& Eyebolis of lift rings and bolis of lift
adapters must have full thread en-
gapement and must be positioned so
that Hift rings and adapters are in
ling of lift before sling is connected.

Section 11T
Parasraphs 3-19 1w 3-20

¢. Remove all tiedown chains securing
handler to low-bed trailer.

f. Cherck that handler wheel brakes are
pnlorked.

fg, Using hoist, 1ift engine and handler clear
of low-bhed trailer and Jower to ground,

h, Disconnect sling from handler and store
in appropriate equipment siorage area,

3-13"3-14
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Section IV
Paragraphs 4-1 to 4-3

SECTION IV

SHIPPING BY WATER TRANSFORT

WARNING

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

4044, Air Transpor! Engine Handler
4052, Engine Handler Sling

4080, Nozzle Extension Handling Fixture
G4081, Nozzle Extension Handling Adapter

4-1. BCOPE. Truck and water transporiation
are used to transport the engine, nozzle sxten-
sion, loose eguipment, and thermal insulation
to their final destination. The following para-
graphs provide instructions for loading and off-
ioading the engine, nozzle extension, loose
equipment, and thermal insulation on a low-bed
trailer and ship, using Engine Handler Sling
534052 and a moebile hoist. Truck transport and
water transport checklists are also included to
be used as guides to make sure that necessary
procedures have been accomplished.

4-2. LOADING TRUCK TRANSPORT.

4-3. LOADING ENGINE ON LOW-BED
TRAILER. {See figure 4-1.)

WARNING

Air Transport Engine Handler G4044
and Engine Handler Sling G4052 must
be operated by authorized persomnel
trained in the use of the egquipment.

. Make sure that engine is properly installed
on Air Transport Engine Handler G4044.
{Refer to section L. }

h. (Deleted)

¢, Attach Engine Handler Sling 4052 to a
hoist capable of lifiing 30, 000 pounds minimum.
Attach guidelines to sling.

d. Remove 2 forward lift /tiedown rings from
Air Transport Engine Handler G4044 and install
2 forward 1ift adapiers (stored on forward
platform). Store lift/tiedown rings on forward
platform. .

e. Using hoist, position sling above handler.
Lower sling, guiding sling cables down over
engine to prevent possible damage o engineg
COVET.

CAUTION

Cables must not be conmected to the
extreme afi/tiedown rings, since
cables can damage the engine thrust
chamber exit when the handler is
lifted.

» Lift ring eyebolts and HEt adapter
bolts must have full thréad engage-
ment and must be positioned 50 that
Lift rings and adapters are in line of
1iff before the sling is connected.

f. Connect sling eables to handler at 2 for-
ware lift adapters and 2 aft 1ift rings (located
forward of rear stacking adapters).

g, Position low-bed trailer next to handler.

h. Using hoist, install engine and handler on
trailer. (See figure 4-1.)
NOTE
Front of engine must face front of
low-bed trailer. '
i. Lock handler wheel brakes, and disconnect
sling from handler.

j. Remove 2 forward lift adapters from
handler, and install 2 forward lift/tiedown rings.
Store Lift adapfers on forward platiorm,

k., Secure handler io bed of trailer with He-
down chains {o prevent movement of handler.
{See figure 4-1.}

1. Unlock handler wheel brakes.

Change No. 7 - 4 February 1972 4-1
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Figure 4-1.
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Loading Engine and Nozzle Extension on Low-Bed Trailer (Sheet 1 of 3)

Change No. 2 - 5 April 1968
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Figure 4-1. Loading Engine and Nozzle Extension on Low-Bed Trailer (Sheet 2 of 3)
Change No. 5 - 4 Hovember 1988 4-3
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Figure 4-1. Loading Engine and Nozzle Extension on Low-Bed Trailer {Sheet 3 of 3)

4..4 Change No. 2 - 5 April 1968
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R-3896-5 Section 1V
Paragraph 4-4

. 4-4. LOADING NOZZLE EXTENSION ON
LOW-BED TRAILER. (See figure 4-1.}

WARNING
Mozzle Extension Handling Fixture
GA0B0 and Nozzle Extension Handling
Adapter G4081 must be operated by
authorized personnel trained in the
use of the eguipment.

z. Make sure that nozzle extension is prop-
erly installed on Nozzle Extension Handling
Fixture G4080 and thatl handling fixture is
secured io Nozzle Extension Handling Adapter
4081, or that nozzle sxtension is properly
installed on shipping container RK392-40013-11.
{(Refer to section L)

Change No. 7T - 4 February 1972 4-44/4-48
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h. Using z facility hoist capable of lifting
5,000 pounds, position Engine Handler Sling
G4052 for attachment to adapler or shipping
container. Attach goidelines to sling.

c. Connect sling cables (long cables) to 4
1ift rings on adapier frame or to 4 lift rings on
shipping confainer,

d. Hoist adapter or container with nozzle
extension info place on trailer.

e. Secure adapter or container to bed as
shown in figure 4-1,

f. Remove sling.

4-5, LOADING LOOSE EQUIFMENT AND
THERMAL INSULATION. Loose eguipment
may be transported on the low-bed trailer with
the engine and nozzle extension, or it may be
transported on a separate truck. Thermal in-
sulation may be transported on a separate truck.
In either case, equipment is loaded as follows:

z. Using a forklift, position containers of
loose equipment or thermal insulation on trailer
or truck bed to equally distribute weight,

CAUTION

Rope or chains must he fightened
snugly, but care must be taken not
to overbind since damage {o shipping
containers can resull.

b. Secure containers with rope or chalns to
fruck/trailer bed.
4-5 through 4-8, (Deleted)

4-9, TRUCK TRANSPORT CHECKLIST
{LOCAL).

4-10. The truck transport checklist (figure 4-4)
is to be used as a guide to make sure that all
necessary procedures have been accomplished
before the truck departs and that specified re-
gquirements are met in transit.

4-11. LOADING WATER TRANSPORT,

4-12. LOADING LOOSE EQUIPMENT AND
THERMAL INSULATION ABOARD SHIP. The
loose equipment requires approximately 105
cubic feet of shipping area, and thermal insu-
lation requires approximately 1,315 cuble feet

Section IV
Paragraphs 4-5 to 4-13

of shipping area. The loose equipment and
thermal insulation containers may be stacked a
maximum of 12 feet high.

a. Remove tiedowns that secure loose equip-
ment and thermal insulation containers.

b, Using forklift, remove containers from
trailer or truck and place aboard ship.

CAUTION

Rope or chains must be fightened
snugly, but care must be taken not
to overbind since damage to ship-
ping containers can result.

¢. Secure loose equipment and thermal insu-
lation with chains or rope to cargo deck

4-13, LOADING NOZZLE EXTENSION ABOARD
SHIP. (See figure 4-5.) The nozzle extension
requires approximately 200 square feet of
shipping area.

a. Position a mobile hoist capable of Iiffing
5,000 pounds, aboard ship to one side at aft
end of cargo deck.

h. Position a tug with a towing capacity of
4,000 pounds aboard ship forward of hoist,

¢. Position truck/trailer aboard ship next to
hoist {preferably backed on).

.d. Using mobile hoist, position Engine Hand-
ler Sling G4052 for attachment to Nozzle Exten-
sion Handling Adapter G4081 or to shipping con-
tainer RK382-40013-11. Attach guidelines fo
sling.

e. Connect gling cables (long cables) to 4
1ift rings on adapter frame or to 4 1iff rings on
shipping container.

£

f. Remove tiedowns that secure adapter or
container to frailer,

g. Hoist adapter or container clear of trailer
and lower {o cargo deck.

Figures 4-2 and 4-3 deleted. |

Change No. 5 - 4 November 1969 4-5
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Beclon IV

E-3896-5

Check Required

Initial or
Stamp

Check Reguired

Inifial or
Stamp

BEFORE LOADING ON TRUCK 8 HNo visible extension
damage.
a. No visible engine damage. d. Mozzle extension prepared
for shipping in accordance
b. Engine prepared for shipping with B-3896-9,
in accordance with B-3886-5.
{1} MNozzle extension in-
{1} Engine in lowered stalled on Nozzle
{shipging) position on Extension Handling
Air Transport Engine Fixture G4080 and
Handler G4044, HNozzle Extension Han-
dling Adapter G4081,
. ; . hipping container
{2} Desiccant installed in or s
closures. EK392-40013-11.
N e, Loose equipment or thermal
(3) Closures installed. insulation set properly pack-
aged for shipping in accord-
{4) Gimbal Bearing locks ance with R-3896-9,
installed.
{8} Thrust chamber throat LOADING ON TRUCE
closure installed or
thrust chamber throat .
security closure installed a- ?f%ﬁs loaded {}iéifw'b?f
and sealed. ailer in accordance with
R-3886-9.
{6) Engine cover installed
and sealed, {1} Engine faces front of
: tratler,
{7} Engine forms sealed *
in waterproof material
£ {2} Handler secured fo
in security pouch. trailer.
{8} Seriasl numbers of
seals recorded in {3} Handler wheel brakes
Government Bill of unlocked.
Lading. .
(3) Engine Log Book may {4} Mo visible engine
be mailed or can damage.
accompany the engine,
whichever is suitable, b. Hozzle extension loaded on
low-bed trailer or truck in
accordance with R-3896-9.
Filpure 4-4, Truck Transport Checklist (Local) (Sheet 1 of 2)
4-5 Change No, 6 - 25 June 1871
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R-3856-9 Section IV
Inital or Initial or
. Check Required Stamp Check Required Stamp
{1} Adapter or shipping {2} Estimated arrival
container secured fime.
to trajler or truck. -
{3} Seal numbers.
{2} No visible nozzle
exiension damage.
b. Consignor must nofify
consignee by i{elephone
¢. Loose eguipment or or radio of arrival
thermal insulation con- time at least 2 hours
tainers loaded on frailer before arrival,
or truck in accordance
with R-3896-9,
c¢. Driver must comply
with the following:
{1} Containers properly
secured io frajler or
truck. {1} Enow his respon-
sibilities.
{3) No visible container
damarge. {2} HNotify consignee of
bregkdown, delay,
or any devigtion
Y IN-TRANSIT REQUIREMENTS from planned
.) transit.
a. Consignor must nofify
consignee by TWX of {3} Observe any addi-
the following: ’ tional requirements
designated by trans-
portation officer, as
{1} Departure time and armotated on Govern-
date. ment bill of Iading.
Figure 4-4. Truck Transport Checklist (Local) (Sheet 2 of 2)
All data on page 4-8 deleted. [ |
Change No. § - 4 November 1969 4-17/4-8
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h. Remove sling, and drag nozzle extension
on its skids to tiedown position.

KNOTE

The recommended tiedown position
for multiple nozzle extensions and
engines aboard ship (figure 4-6)
places the engines forward of the
nozzle extensions. It may be nec-
essary to position all engines he-
fore positioning the nozzle exten-
sions.

s 1l alterations or deviations to
recommended tiedown positions
for multiple engines and nozzle
extensions aboard ship (figure
4-6) are necessary, concur-
rence of Rocketdyne Engineering
is required,

i. Secure adapter or coniainer to cargo deck
as illustrated in fipure 4-6.

4~14. LOADING ENGINE ABOARD SHIP. (See
figure 4-5.) The engine and handler require
approximately 200 square feet of shipping area.

CAUTION

The engine must not, under any cir-
cumstances; be loaded aboard the
ship by any transport other than the
low-bed trailer since damage to
engine and handler could result,

a. Position a mobile hoist capable of lifting
30,000 pounds, aboard ship to one side at aft
end of cargo deck.

b. Position a tug with a towing capacity of
4,000 pounds aboard ship forward of hoist.

€. Position truck/trailer aboard ship next
to hoist (preferably backed on).

d. Using mobile hoist, position Engine
Handler Sling G4052 for attachment o Air

Transport Engine Handler G4044, guiding sling

cables down over engine to avold any possible
damage 1o engine.

e. Remove 2 forward lift-tiedown rings from
Air Transport Engine Handler G4044, and in-
stall 2 forward 1ft adapters (stored on forward
platform}. Store lift/tiedown rings on forward
platform.

Section IV
Paragraphs 4-14 to 4-18

CAUTION

Cables must not be connected to the
extreme aft lift/tiedown rings, since
cables can damage the engine thrust
chamber exit when the handler is
lifted.

& Lift ring eyebolts and lift adapter
bolts must have full thread engage-
ment and must be positioned so
that Iift rings and adapters are in
line of lift before the sling is con-
nected.

f. Connect sling cables to handler at 2 for-

" ward lift adapters and 2 aft lift rings (located
“forward of rear stacking adapters),

g. Hemove all tiedown chains that secure
handler to low-bed trailer, and attach 4 guide
ropes to handler,

h. Check that handler wheel brakes are
uniocked,

i. Using hoist, lift engine and handler clear
of low-bed trailer and carefully lower to CATED
deck. Disconnect sling.

j. Back or tow handler and engine to recom-
mended tiedown position shown in figure 4-6,

k. Secure handler to cargo deck as illustrated
in figure 4-6,

.

NOTE

If alterations or deviations to re-
commended tiedown positions for
multiple engines and nozzle exten-
sions aboard ship {figure 4-8) are
necessary, concurrence of Rocket-
dyne Engineering is required.

4-15. WATER TRANSPORT CHECKLIST.

4-16. The water transport checklist (figure 4-7)
is to be used as a guide to make sure that all
necessary procedures have been accomplished
before the ship departs and that specified re-
quirements are met in transit and at final
destination,

Change No. 5 - 4 November 1969 4-9
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Section IV R-3886-%

-

L 1 o CEERREE o

Fi-8-3

Figure 4-5. Loading Engine and Nozzle Extension Aboard Ship

i

4-10 Change No. Z - b April 1968
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Section IV
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Figure 4-6. Recommended Tiedown Positions for Multiple Engines and
Nozzle Extensions Aboard Ship (Sheet 1 of
Change No. 3 - 3 July 1868 4-11
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Figure 4-8. Recommended Tiedown Positions for Multiple Engines and
Nozzle Extensions Aboard Ship (Sheet 2 of 2)

4-12 Change No. 3 - 3 July 1968
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R-3886-% SecHeon IV

Initial or Initial or
Check Required Stamp Check Reguired Stamp

BEFORE LOADING ON SHIP
a. HNo visible engine damape.

b. Tug aboard ship in accord-
ance with R-3896-9.

¢. Maobile hoist aboard ship
in accordance with R-3896-9,

d. Adequate supply of Hedown
eguipment.

e. Engine Handler Shng G4052
accessible to hoist.

{. Hop visible nozzle extension
damapge.

g. Loose equipment and thermal
insulation properly packaged
for shipping in acecordance
with B-3856-9.

LOADING ON SHIP

a. Truck aboard ship in accord-
ance with R-38986-9,

b, Engine loaded sgboard in ac-
cordance with B-38956-0,

{1} Handler secured to carge
deck.

{2) Handier wheel brakes
unlocked.

r. Nozzle exiension loaded
aboard ship in accordance
with R-3896-9.

{1} Adapter or shipping
container secured o
cargo deck.

{2} Ho visible nozzle exten-
sion damage.

d. Loose equipment and thermal
insulation containers loaded
aboard ship in accordance
with R-3896-9.

{1} Containers properly
secured to cargo
deck.

{2} No visible container
damarge,

IN-TRANSIT REQUIREMENTS

a. Security of tiedown chains
{twice daily).

b. Consignor must notify con-
signee by telephone or
radio 2 hours prior fo
arrival.

OFF-LOADING REQSEREI?EENTS

a. Engine loaded on low-bed
trailer in acecordance with
R-3886-3,

{1} Engine faces front of
trailer.

{2} Handler secured to
trailer.

{3) Handler wheel brakes
unlocked.

{4) No visible engine damage.

b. HNozzle extension loaded on low-
bed trailer or truck in accord-
ance with R~-3886-9,

{1} Adapter or shipping con-
iainer secured to frailer
or fruck.

{2} No visible nozzle exten-
sion damage.

¢. Loose equipment or thermal
insulation containers loaded
on trailer or truck in accord-
ance with B-3856-9.

{1} Containers properly secured
to frailer or truck.

{2} No visible container damape.

Fipure 4-7.

Water Transport Checklist
Change Ho, 5 - 4 November 1568 4-13
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Section IV
Paragraphs 4-17 {0 4-19%

4-17. OFF-1OADING WATER TRANSPORT,

4--18. OFF-LOADING ENGINE FROM SHIP.
{8ee fipure 4-5.}

CAUTION

The engine must not, under any cir-
cumsiances, be off-loaded from the
ship by any transport other than the
low-bed trailer since damage o en-
gine and handler could result,

a. Position a mobile hoist capable of Lifting
30,000 pounds, gboard ship to one side at aft
end of cargo deck,

b. Position a tug with a towing capacity of
4,000 pounds aboard ship forward of hoist.

e. Position truck/irailer gboard ship next
to hoist (preferably backed on).

d. Remove tiedown chains from handler,
and back or tow handler and engine next fo
mobile hoist,

e. Using mobile hoist, position Engine
Handler Sling G4052 for attachment fo Air

Transport Engine Handler (4044, guiding sling

cables down over engine to avoid any possible
damarge to engine.

f. Remove 2 forward lift/{iedown rings from
Air Transport Engine Handler G4044, and in-
stall 2 forward Lift adapters (stored on forward
platform}. Store lLift/tiedown rings on forward
platform.

CAUTION

Cables must not be connected fo the
extreme aft lift/tiedown rings, since
cables can damage the engine thrust
chamber exit when the handler is
lifted.

» Lift ring eyebolis and lift adapter
bolts must have full thread engage-
ment and must be positioned so that
Lift rings and adapters are in the
line of lift before the sgling is
connected.

g. Connect sling cables to handier at 2 for-

ward lift adapters and 2 aft 1lift rings {located
forward of rear stacking adapters. '

4-14 Change No. § - 4 November 1968

R-3896-9

k. Using hoist, install handler on trailer
{(figure 4-1).

NOTE

Front of engine must face front of
low-bed frailer.

i. Check that handler wheel brakes are
locked, and disconnect gling from handler.

j. Remove 2 forward lift adapters from han-
dler and install 2 forward lift/tiedown rings.
Store Lift adapters on forward platform.

k. Becure handler to bed of trailer with tie-
down chains to prevent movement of handler.
{See Hpure 4-1.)

1. Unlock handler wheel brakes.
CAUTION

The truck/trailer must be eased over
off-ramp cleats to prevent excessive
. impact forces on the engine.

m. Drive truck/trailer with engine and han- .
dler loaded, off the ship. >
4-1%. OFF-LOADING NCZZLE EXTENSION
FREOM SHIP. {(See figure 4-5.)

a2. Position a mobile hoist capable of lifting
5,000 pounds, aboard ship to one side at aft
end of carge deck.

b. Position a ftug with a towing capacity of
4,000 pounds aboard ship forward of hoist.

c. Position truck/trailer aboard ship next to
hoist {(preferably backed onj.

d. Remove tiedowns that secure adapter or
container to cargo deck.

e. Using ug, drag adapter or container on
its skids next to mobile hoist,

f. Using mobile hoist, position Engine Han-
dler Sling G4052 for attachment o adapter or
shipping container, Atiach guidelines to sling.

g. Comnect sling cables (long cables) to 4 LM

rings on adapier frame or to 4 Lift rings on .
shipping container. A
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h. Hoist adapter or container with nozzle
extension, into place on trailer.

i. Becure adapier or container to trailer bed
as shown in figure 4-1.

j. Remove sling. “

4-20. OFF-LOADING LOOSE EQUIPMENT
AND THERMAL INSULATION FROM SHIP.

a. Remove tiedowns that secure 1oose equip-
ment and thermal insulation containers o cargo
deck.

b. Using a forklift, remove containers from
ship and plate on truck/trailer.
CAUTION

The rope or chain must be snug but not
overbound since damage to shipping
containers can occur.

¢. Secure contalners with rope or chain to
truck/trailer bed.

4-21. OFF-LOADING TRUCK TRANSPORT.

4-22. REMOVING LOOSE EQUIPMENT AND
THERMAL INSULATION FROM TRUCK/
TRAILER.

a. Remove tiedowns that secure loose eguip-
ment and thermal insulation containers to
truck/frailer.

b. Using a forklift, remove containers from
trailer or fruck.

4-23. REMOVING NOZZLE EXTEHNSION FROM
1OW-BED TRAILER.

a. Using a facility hoist capable of lifting
5,000 pounds, position Engine Handler Sling
G4052 for attachment to Nozzle Exiension
Handling Adapter G4081 or to shipping con-
tainer RK392-40013-11, Aftach guidelines {o
sling.

b. Connect sling handling cables (long cables)
to 4 1ift rings on adapter frame or to 4 lift rings
on shipping container.

¢. Remove Hedowns that secure adapter or
container to low-bed frailer.

d. Hoist adapter or container with nozzle ex-
tension clear of low-bed trailer and Iower to
ground.

&. Remove sling,

Change No. 5 - 4 November 1965

Section IV
Paragraphs 4-20 to 4-26

4-24. REMOVING ENGINE FROM LOW-BED
THAILER.

a. Atiach Engine Handler Sling G4052 to a
facility hoist capable of lifting 30,000 pounds.

b. Remove 2 forward lift/tiedown rings from
Air Transpori Engine Handler (4044 and install
2 forward 1ilt adapters (stored on forward plat-
form). Store lift/tiedown rings on forward
platform.

¢. Using hoist, position sling above handler.
Lower sling, guiding sling cables down over
engine to avoid any possible damage to engine.

CAUTIOH

Cables must not be connected to the
extreme aft lift/tiedown rings, since
cables can damage the engine thrust
chamber exit when the handler is
lifted.

& Lift ring eyebolis and liff adapter
bolts must have full thread engage-
ment and must be positioned so
that 1ift rings and adapters are in
the line of Lift before the sling is

- gonnected. ’

4. Comnect sling cables fo handler at 2 for-
ward lift adapters and 2 aft 1ift rings (located
forward of rear stacking adaptersh

e. Remove all tiedown chains that secure
handler to low-bed trailer.

f. Make sure that handler wheel brakes
are unlocked.

g. Using hoist, lift engine and handler clear
of low-bed trailer and carefully lower to ground.

h. Lock handler brakes, and disconnect
sling from handler and store in appropriate
equipment storage area.

4-25 and 4-28, ({Deleted)

All data on pages 4-16 through 4-18 deleted.

4-15/4-18
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R-3896-9 APPENDIX

MANUAL DATA SUPPLEMEKRTS

Manual Data Supplements are issued from time
to time to communicate important and urgent
information concerning the equipment covered
in this manual. These Bupplements bear an
identifying number and should be filed in this
Appendix.

Manual Data Supplements directly affect the
data in this manual and will be incorporated
into this manual during a future updating effort.

this manunl. The status of each Supplement

iz indicated in the "Supplement Status® column.
For active Supplements, no status is entered.
For incorporated Supplements, "Incorporated”
is entered. ‘

Upon receipt of a Manual Data Supplement,
make an appropriate reference to the Supple-
ment in the margin next to the data supple-
mented and enter the number, date, and subject
matter of the Supplement on the Manua! Data
Supplement Record.

A Supplement Record is issued periodically o
ingdicate the status of Supplements issued for

MANUAL DATA SUPPLEMENT RECORD

This Supplement Record indicates the status of Supplements
issued for Technical Manual R-3896-9. Supplements which
have been incorporated info {his manual shall be removed
from the Appendix and destroyed.

Supplement
RNumber

Digted

Description

Supplement
Status

R-3898-5-1

R-3808-9-2
R-3886-8-3
R-3896-9-4
R-3896-9-5
R-~-3896-9-6

R-3896-9-7

22 May 1967

30 June 1887

7 July 1967

11 July 1967

9 Aupust 1967

11 August 1867

16 August 1967

Changes turbopump shaft
preload fixture and in-
stallation procedure.

Provides requirement and
installation procedures
for thrust chamber throat
security closure.

Corrects part number and
pressurizing agent used in
thrust chamber throat
closure.

Adds removal procedure
for turbopump shaft
preload fixture.

Adds storage information
for attaching parts and
installation instructions
for turbopumyp shaft pre-
load fixture.

Changes security closure
shaft installation proce-
dure and adds padding for
engine cover.

Added seals for impact
recorder cover.

Incorporated

Incorporated
Incorporated
Incorporated
Incorporated
Incorporated

Incorporated

Change No. 3 - 3 July 1468

A-1
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Supplement
Number

Dmted

Description

Supplement .

Status

A2

R-3896-8-8

R-3856-9-9

R-3896-9-10

R-3896-5-11

R-3896~6~12

B-3896-9-13

R-3806-0-14

R-3896-3-15

12 December 1957
20 May 1568

15 August 1968

2 December 1968

8 January 1968

15 January 1969

16 July 1969

30 July 1969

Change No. 5 - 4 November 1088

Includes additional handling
instructions and expands -
driver operating procedures.

{Clarifies operation of impact
recorder unif during water
shipment.

Clarifies indication of
humidity indicator on
Thrust Chamber Throat
Security Closure G4085,

Specifies attaching hardware
for closure of Turbopump
Shafl Prelead Fixture G4088
and installation of cup
ST35501T3RKLO01 when
fixture is removed.

Removes requirements

of Impact Recorder Unit
4090 for F-1 engine
shipment by water transport.

Removes reguirements
of Turbopump Shaft Pre-
load Fixture G4088 for
F-1 engine shipment by
wdter transport,

Adds purge requirements
for oxidizer pump seal
when rotating engine from
vertical fo horizonial
{maintenance} position

and from horizontal to
lowered (shipping) position.

Adds requirement for
installing furbopump shaft
preload fixture on turbo-
pump for an individual
turbopump shipment.

Incorporated

i

Incorporated

Incorporated

Incorporated

Incorporated

Incorporated

Incorporated

Incorporated
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R-3836-8 APPENDIX

. Supplement Supplement
Number Dated Degcription Status
R-3896-9-18 5 December 1868 Removes the requirement for Incorporated

a Supplemental Engine Log
Book and the recording of the
thrust chamber throat security
closure lock combination.

R-3896-5-17 28 Jamuary 1970 Bpec ifies the part number of Incorporated
the turbopump oxidizer inlet
closure to be used in conjunc-
tion with the turbopump shaft
preload fixture,

R-3856-3-18 24 August 1970 Adds a requirement for pro- Incorporated
tecting the nozzle exiension

attach flange and the igniter
boss threads during shipping.

Change No. 6 - 25 June 1971 A-3/A-4
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