
_ _;l; R-3896-9

t

TECHNICAL MANUAL

TRANSPORTATION

F-!ROCKETENGINE

(ROCKET'DY'NE)

_rd1_L_SHEDUNDER AUTHOItff'Y OF THE NATIONAL AEIONAUTIC5 AND SPACE ADM|N|STRAT|ON

24 JULY1967
CHANGE NO. 7-- 4 "FEBRUARY "_972



R-3896-9

LISTOFEFFECTIVEPAGES

TOTJ& NOM,,I_! OF _AC--I_ IN _ P'dlUCA'_D4M _. 90 CON_STING OF THE FOK1.OWiNG:

................. 7 .... _ F_b 72
tbru i_ ......... 7 .... _ Fe_ ?_

_-5 ............... _ .... 15 Nov 68

1-13 .............. 6 ....2_ Jm_ 71

t-]6 .............. 1 .... 9 N_v 67
l-i? thr_ }-18.... 6 .... _5 J_n 71
1-18._/l~l_ ....... 2 .... 5 _pr 68
1-19 _br_ 1-21 ........ Original

2-I ............... 7 .... _ Feb 72
2-2 ............... 2 .... 5A_r6-_
_-3 ............... 5 .... % Nov 69
2-% ............... _ .... _ Apt 68
2-_A/2_B ......... 7 .... _ Feb 72
2-5 _hru _-_ ...... 6 .... _5 Jm_ 71
3-1 ............... 7 .... _ Feb72

3-_/5-2ff ......... 7 .... % Yeb _

3-3 _r_ 3-13/3-1% .... Original
_-1 ............... 7 .... _ Feb 72
_-2 ............... 2 .... _ Apt 68
_-3 ............... 5 .... _ _ov 69
_-2, ............... 2 .... 5 kpr 68

_-5 ............... 5 .... _ No_ 69
4-6 ............... 6 .... 25 J_n 71
_-7/_-8 ........... 5 .... 6 _ov 69

_-9 ............... 5 .... _ N_v 69
_-I0 .............. 2 .... _ Apt 68
_-II thr_ _-12 .... 3 .... 3 Ju_ 6_
_-13 _hru

_-t_/_-16 ......... 5 .... _ _ov 69
A-I ............... _ .... _ .Tul 68
A-_ ............... 5 .... _ N_v 69

Op¢_ ces:ei_ _ _e _e_o_ or_d _ub_t:que_ ¢_e$ _o _is _'_hn;co* _{, _rsor._¢l f_lx, mi_s {or rc_ir_inlr.g _h_ _blks_io_{s_rre_t s_us _'ill

mcenoi_ _ho_ o1{pt_ _ho rg_._ b_w be¢_ ¢_:_v_ _rd/,gor_r_}. Ac_0_ t ho_{d be _k_n €_m_y if the pub{_cot_ i_ ir_m#_e.
This page reflects the current sLatms c_ the complete mamxaL AU pages listed must be i_ the manual to make this
publication current and complete.

A Change No. 7 - _ February 1972



R-3896-9 Contents

TABLE OF C@NT_:TS

PA_XG_XPH TITLE PAGE -PAK_GRAPN TITLE PAGE
t

I>_RODVCTION 1-20 Installing Loaded Nozzle

Extension Handling Fixture

1 F-I _i_\qf)_S--THEIN SI_PORT on Nozzle Extension Handling .
FUNCTIONS ..................... v Adapter ........................ 1-19

! ]|o_ to Naingain Your Manual... ix l-Sl Installing Nozzle Extension
on Shipping Container .......... 1-21

2 CO}.TIG_kTION IDENTIFICATION.. xi 1-22 Removing Loaded Nozzle

o _ System ..................... xi Extension Handling Fixture
From Nozzle Ixtension

5 CO_OFIGI_TION C}LtNG_-- Handling Adapter ............... 1-21

_i___L ]_FECTIlq_f ............ xi 1-2_ Removing Nozzle Extension

From Nozzle Extension Handling
SECTION _ Fixture ........................ 1-22

1-25 Removing Nozzle Extension From

PREPARATION FOR SHIPPING Shipping Container ............. 1-22

1-2 }LZ\_LING E_[XP!-.'LX_............ l-I 1-26 PACKAGING LOOSE E0i_PML%_/LN_

1-5 Engine Ho_tin_ Sl_ng ......... l-l Th_._L INSLTu_TION FOR SHIPPING 1-22

1-___l Engine Re%aging Sling Load 1-26A Preparing Loose Equipment
Conditions Numbered Strip for Shipping ................... 1-22
Positions ..................... I-2 1-27 Preparing Thermal Insulation

l-5 Preparing Engine Re,flag for Shipping ................... 1-2_

Sling. ...................... . . l-I

1-6 Attaching Engine Re_ating SECTION II

Sling to Engine ............... 1-2
]-7 Securing Engine Rotating SHIPPING IY_'TRIJCK

Slin_ ...... 1-SA T_NSPOHT

I-8 PNFS_ARING _:GINE FOR SI_PPING. l-_ 2-2 LOADING TRUC%[ TI_SPONT ........ 2-1

l-lO Installing Engine on Air 2-_ Loading Engine on Low-Bed

Transport Engine Handler ...... l-_ Trailer ........................ 2-i

l-ll Installing Turbopump Shaft 2-_ LoRding Nozzle Extension on
Preload Fixture ............... I-7 Low-Bed Trailer ................ 2-hA

1-12 Installing Thrust Chamber 2-5 Loading Loose Equipment ........ 2-5
Thr_a% Security Closure ...... ". 1-8 2-9 Truck Transport Checklist

1-1°--% Removing Thrust Chamber (Cross-Country) ................ 2-5

Throat Security Closure ....... 1-10

I-1_ Removing Engine From Air 2-1l OFF-LOADING TRilCKTRANSPORT .... 2-5

Transport Engine Handler ...... ]-10 2-12 Removing Loose Equipment

l-l_ EnLdne Covers and Closures .... 1-15 _rom Truck/Trailer ............. 2-5

1-15 Insialling Engine Cover ....... 1-15 2-15 Removing Nozzle Extension

]-}6 Bemoving Engine Cover ......... 1-17 From Low-Bed Trailer ........... 2-5

2-I$ Removing Engine From Low-Bed

1-17 PREPARING NOZZLE KvrI_SION Trailer ........................ 2-5

FOR SHIPPING .................. 1-18 2-16 Removing T_rbopump Shaft

1-19 Installing Nozzle Extension Preload Fixture From Engine .... 2-8
en Nozzle Extension Handling
Fixture ....................... 1-18

Underlined numbers denot_ fi_lres.

Underlined titles denote pr_m.ary paragraphs.

Change No. 7 - 4 February 1972 i



Contents R-3896-9

TABLE OF CO_K_S

(Continued)

PAPF_GPAPH TITLE pAGeS PABAGRAPH TITLE PAG_..__E

SECTION III %-iI LOADING WATER TR_NSPORT .... %-5

%-12 Loadin_ Loose Equipment _nd
SIIIPP_G BY AI_ TIh_NSPORT Thermal Insulation Aboard

Ship ....................... 4-5

3-2 _[IPPING BY AIR _SPOBT ... 5-I %-13 Loading Nozzle Extension

5-3 Loading l_gine on Low-Bed Aboard Ship ................ %-5

Trailer ..................... 3-1 %-1% Loading Engine Aboard Ship . %-9

5--% Loading Nozzle 5xtension on %-6 _eco_ended Tiedo%_ Positions

Low-Bed Trailer ............. 5-21 for Multiple Engines and

5-5 Loading Miscellaneous Loose Nozzle Extensions Aboard Ship , 4-Ii

Equipment ................... 5-3 %-13 Water Transport Checklist ... %-9
}-6 Preparing Cargo Lift Trailer

for Use ..................... 3-5 %-17 OFF-LOADING WATER TPANSPORT . %-1%

5-7 Installing Shipping Pallet %-18 Off-Loading Engine From Ship. 4-1%

on Cargo Lift Trailer ....... 5-5 %-19 0ff-Loading Nozzle Extension

3-9 Installing Engine Shipping From Ship ................... %-1%

Buttress on Shipping Pallet . 3-4 L-S0 Off-Loading Loose F_uipment
3-i0 Loading Fmgine on Shipping and Thermal Ins_latlon From

Pallet ...................... 3-% Ship ....................... %-I5
5-11 Loading Nozzle Extension on

Shipping Palleh ........... 3-7 %-21 OFF-LOADING TRICK TRANSPORT . %--15

5-12 Loading Miscellaneous Loose _-22 Removing Loose Equipment
Equipment on Shipping Pallet 5-7 and Thermal Insulation From

5-15 Loading Shipping Palleh Into Truck/Trailer ............... %-]5

Aircraft ................... 3-9 %-S3 Removing Nozzle Extension

3--i_ Air Transport Checklist .... 5-9 From Imw-Red Trailer ........ %-15

5-16 Transferring Shipping Pallet %-2& Removing Engine From Low'Bed

From Aircraft %o Cargo Lift Trailer ..................... %-15
Trailer .................... 5-9

Positioning Cargo Lift Trailer APPD_'DLX--Sb_P_TS ............... A-I
to Aircraft ................ 3-Ii

5-17 " Off Loading Engine, Nozzle

_hension_ and Miscellaneous

Lease Equipment From Shipping
Pallet ..................... 3-12

5-18 Removing Miscellaneess Lsose

Equi?men% From Low-Bed Trailer 3-12
5q9 Removing Nozzle Extension

From Low-Bed Trailer ........ 5-13

3"_0 Removing Engine From Low-Bed

Trailer ..................... 3-13

SECTION IV

SHIPPING BY WATER

TRANSPORT

%-2 L_J)]NG TRUCK TRANSPORT ..... %-1

%-] Loading Engine on Low-Bed
Trailer ..................... _-I

_-4 Loading Nozzle Extension on

Low-Bed Trailer ............. 4-4A

h-'5 Loading Loose Equipment and

Thermal Insulahion .......... %-5

%--9 Truck Transport Checklist

(Local) ..................... _-_

Underlined nnmhers denote figures.

Underlined titles denote primary paragraphs.

ii Change No. 7 - 4 February 1972



R-3896-9 Illustrations

LIST OF ILLU_TR%TIONS

FIGI_E TITLE PAGE FIGI_ T_TL___EE PAGE

l Now to Maintain _%ur Manual ..... ix 2-h (Deleted) f

2 MD System ....................... xJ 2-5 Truck Transport Cheeklls%

]-] Emgine Rotating Sling Load (Cross-Country) ................. 2-6
Condition Numbered Strip 3-I Loading Engine and Nozzle

Posilions ....................... 1-2 Extension on Low-Bed Trailer .... 5-2

I-2 Attaching Engine Rotating 5-2 Installing Engine Shipping

Sling %o Engine ................. I-5 Buitress ........................ 5-5

1-5 Installlng Engine on Air 5-5 Loading Engine on Shipping

Transport Engine Handler ........ ]-6 Pallet .......................... 5-6

]-_ Installing Turhopump Shaft 5-4 Loading Nozzle Extension and
Preload Fixture ................. I-8 Miscellaneous Loose Equipment

I-5 Installing Thrust Chamber on Shipping Pallet .............. 5-8

Throat Security Closure ......... I-9 5-5 Air Transport Checklist ......... 3-I0

I-6 Engine Covers and Closures ...... l-l& 3-6 Positioning Cargo Lift Trailer

I-GA Engine Thrust Chamber }_nifold to Aircraft ..................... 3-li

and Propellant Duct Closures .... 1-14B 4-i Loading Engine and Nozzle

I-7 Installing Englne Cover ......... 1-16 Extension on Low-Bed Trailer .... 4-2

I-8 Installing Nozzle Extension on _-2 (Deleted}
Nozzle ExtensionHandling _-3 (Deleted}
Fixture ........... % ............. l-ISA 4-_ Truek Transport Checklist

1-9 I_tauing LoadedNo_le (Looal)........................._16
Extension llandling Fii_wre _-5 Loading Engine and Nozzle
Nozzle Ex%ensionNandling Extension Aboard Ship ........... 4-10

Adapter ......................... 1-20 _-6 Recommended Tiedo_rnPositlons
2-I Loading Engine and Nozzle for M_d%iple Engines and Nozzle

Extension on Lo_Bed Trailer .... 2-2 Ex%ensions Aboard Ship .......... _-ll

2-2 IDeleted} &-7 Water Transport Checklist ....... _-15
2-5 (Deleted_

Change No. 6 - 25 June 1971 iii/iv



R-3896-9 Introduction

INTRODUCTION

This manual isone of sevenR-3896-series I. F-I MANUALS--THEIR SUPPORT
techriealmanuals preparedtoprovideofficial FUNCTIONS.

Rocketd_me field support documentation for the The manuals' contents and support functionsoperation and maintenance of the F-1 Rocket
chart lists all F-l-series technical manuals,

Engine, Part Number 104001_ Serial Numbers describes the support function each mmuual
F-2029 through F-2098, mud its related ground
support equipment, designed and manufactured serves, and lists the section titles of each man-

ual. The chart also explains how the techrhcal
by Rocketd}me, a di_-ision of North American data in each manual relates to the support of the
Rockwell Corporation, 6633 Canogu Avenue, engine and its ground support equipment through-
Canoga Park, California91304. The informa- outa normal engineflow_as wellas duringun-
tioninthesemanuals _as preparedby Logistics
Product Manuals & Training Department of scheduled malniermnee tasks. Information ap-

peaning in one manual is not duplicated in
Rocketdyne. another manual. Thus, information on the de-

scription, operation, and maintenance of a parti-
The instructions in the manuals are used more cular piece of ground support equipment is found
effectively when each manual is current and in R-3896-5, Volume I, F-1 Rocket Engine
complete (see figure I) and the purpose and Ground Support Equipment Maintenance and
scope of each manual is kno_m. The manuals Operation manual. However, the actual instruc-
that complete this series, and the nature of the tions for servicing the engine using that piece of
data each provides, are found in the manuals' grc_ud support equipment is in R-3896-3,
contents and support functions chart. Volume I, F-1 Rocket Engine Maintenance and

Repairmanual.

Manual Confents and Support Function Section and Title

R-3896-I This manual containsa physical I Descriptionand Operation
F-1 Rocket Engine description of the _u_rious F-1 II Interface Design Criteria
Data engine systems and the individual I_ Performance

engine system components; data
pertaining to engine design charac-
teristics including environments/
conditions, attitude, mass proper-
ties data, turbopump inlet propel-
Iant conditions, and interface
connections for mating the engine
with the S-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 as an aid
for analyzing and/or determining
specific engine performance. The
manual serves to familiarizethe
reader with the design and operation
of the F-1 engine and serves as a
training aid document.

Chan_e No. 5 - 4 November 1969 v



' Introduction R-3896-9

Manual Contentsmud SupportFunction Sectionand Title

R--3896-3, Volume I This manual contains general main- I General Maintermnce and Repair
F.-1 Rocket Engine tenance practices that are peculiar II Handling
Maintenance and to the engine covered in this volume I]_ Component Remo_ml and
Repair _ and to the component repair proce- Installation

dures contained in Volume II of this IV Post-Maintenance Test

manual; the use of engine, thrust Requirements
chamber, and nozzle extension
ground support equipment and the
tasks necessary to prepare the
equipment for maintenance using
the app]icable pieces of ground sup-
port equipment: detailed procedures
for component removal, reinstalla-
tion, or replacement, and the post-
installation test requirements that
will verify the integrity of engine
systems affected by the removal of
individual engine components and
lines. Tb2s volume and Volume 11

provide the necessary maintenance
and repair data to perform unsched-
uled maintenance tasks on an urdn-

stalled engine and the required
post-maintermnce tests to determine
that the engine is in an operable
condition.

R-3896-3, Volume H This manual contains cleauing, in- I Quick-Disconnect
F-1 Rocket Engine specting_ repairing, and testing II Gas Generator
Maintenance and procedures for the Individual engine Ill Gas Generator Ball Valve
Repair components. Tiffs manual provides IV Gas Generator Injector Purge

the data to restore and/or maintain and Pump Seal Purge Check
components of the engine in an oper- Valve
able condition for reinstallation on V Fuel Purge Check Valve
the engine or assignment as a spare. %q Heat Exchanger

%qI Heat Exchanger Check Valve
VIII Thrust Chamber (Installed)
IX Thrust Chamber (Uninstalled)
X Thrust OK Pressure Switch
XI Inert Prefill Check Valve
XII Oxidizer Dome Purge Check

Valve
XIII Oxidizer Valve
XIV Fuel Valve

XV Turbopump
XVA Turbine

X_q Bearing CoolantControl Valve
XVII Liquid Level Detector

Electrical Harness

XIX Hypergol Manifold
XX Ignition Monitor Valve
XXI Checkout Valve

XXII EngineControl Valve

vi Change No. 5 - 4 November 1969



R-3896-9 Introduction

Manual Contents and Support Function Section and Title

R-3896-3, Volume II XXIII Four-Way Solenoid Valve
(cont} xxqv Thrust Chamber Nozzle

Extension
XXV Pressure Transducer

"_ XX%rl Temperature Transducer
XX_qI Flight Instrumentation

Junction Boxes

X_TVIIIRigid Ducts, Flexible Lines,
and Braided Flex Hoses

XXIX Redundant Shutdown Valve

XX_X Volumetric Liquid Oxygen
Transducer (O:ddizer

Flowmeter)
X'X_XI GimbaI Boot, Insulation

Boot, and Insulation Seal

R-3896-4 This manual contains illustrative I Introduction

F-1 Rocket Engine and columnar listings of a_ parts II Group Assembly Parts List
Illustrated Parts of the engine that can be disassem- III Numerical Index
Breakdown bled, reassembled, repaired, re-

placed, or overhauled. This
manual locates and identifies the

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

R-3896-5, Volume I This manual contains safety require- I Safety Requirements,
F-1 Rocket Engine merits and general maintenance General Maintenance, and
Ground Support practices peculiar to the equipment Handling and Shipping Eqnip-
Equipment Mainte- covered in this volume and to equip- merit
nance and Operation ment and T-tools covered in II Hydraulic Pumping Unit G2025

Volume II of this manual; inspection III Hydraulic Pumping Unit G2026
requirements, physical description, IV Accumulator Unit G2027
operation, intended usage, operating V Engine Checkout Console
limitations, periodic maintenance, G3142
and parts listings with maintenance- VI Pneumatic Flow Monitors
level codes for the F-1 engine G3130 and G3131
ground support equipment covered VII Engine Vertical Installer
in this volume. This volume pro- G4049
•_des data to restore and/or main- VIII Engine Rotating Sling G4050
rain the F-1 rocket engine ground IX Flight Combustion Monitor
support equipment in an operable" 703227
condition. X Components Test Console

G3141 and Components

Adapter Set G3143

XI Cryogenic Supply Dnit G3146
XII Pneumatic Flow Testers

G3104 and G3104_TD1

XqII High-Voltage Igniter
Tester G3153 and Inert

Igniter 9026622

Change No. 5 - 4 November 1969 vii
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Manual Contents and Support Function Section and Title

R-3896-5, Volume l XIV Impact Recorder Unit G4090
(cont) and 99-9014031

XV Components Welding Sets

•. 9026560_ 9026561, and
9026570

R-3896-5, Volume II This manual contains inspectionre- I Test Kits, Sets, and Tools
F-1 Rocket Engine quirements, physical description, ]3: T-Tools
Ground Support operation, intended usage, operaGng
Equipment Ma_nte- limitations, periodic maintenance, and
nance and Operation parts listing with maintenmnce-ievel

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 thatthose items

of ground support equipment covered by
thisvolume and the F-1 fieldT-tools are

in an operable condition.

R-3896-6 This manual contains a descriptionof I Description

F-I Rocket Engine the thermal insulation panels_ special II Special Tools and Equipment
Thermal Insulation toolsand equipment, installationand III Installationand Removal (En-

and Repair removal procedures, access provisinns, gines F-2003 Through F-2016)
repair data, and applicablepackaging, IV Installationand Removal (En-

storage, and handlinginformation. This gines F-2017 and Subsequent)
manual provides information pertinent V Access Provisions

to the maintenance mud repair of F-1 %q Storage and Handling
engine thermal insulation.

R-3896-9 This manual containsprocedures for See detailedtable of contents for

F-I Rocket Engine preparing the F-I rocket engine, thismanual.

Transportation nozzle e:densinn, thermal insulation,
and miscellaneous engine loose equip-
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.

R_-3896-II This manual contains complete, I Operating Requirements
Fq Rocket Engine authorized field operating require- II General Requirements
Operating ments that affect F-1 flight engines I_ Operating Procedures
Instructions F-2029 through F-2098 during normal

operational flow from engine receipt
at h_F through vehicle launch. Specific
and general requirements and proce-
dures for normal F-1 engine acti_Ities

are provided and include acceptability
criteria and Iimits, special constraints,
safety precautions, and correct se-

quences required to satisfactorily ac-
complish the actb_ities.

viii Change No. 5 - 4 November 1969
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R-3896-9 Introduction

USE YOUR MANUAL ONLY IF Cb_RRENT added pages and the date pages were deleted
AND COMPLETE are listed in the Issue column. Manual pages

thataredated must havethe same date as that

Manuals that are not current and complete appearing in the Ltst of Effective Pages for that
are not authoritative documents and are not page. Unchangedpagesarelistedas"original"
to be used. The followingoutlines the method and are not dated.
for determining whether your manual is cur-
rent and complete. HOW TO KEEP YOUR MANUAL

UP-TO-DATE
A. DETERMLNING CURRENCY. To besure

that yours is the latest issue of the manual, As design changes are made to the rocket en-
refer to Configuration Identi/icatinn & Status gine and ground support equipment and better
Report ,which is revised monthly and lists methods of maintenance are discovered, your
the technical manual numbers tilles_ unin- manual is periodically chmuged, revised, or
corporated supplements, and latest change supplemented. The following steps will help
or revision dates. Your manual must have you keep your manual up-to-date:
a title page with the same or later date than
the date shown in the Configuration Identifi- A. CHANGES. Updating by adding to or par-
cation & Status Report. Your manual must tinily replacing existing pages is defined as
also include the unincorporated supplements a change. Changes can be identified by the
listed in the Configuration Identification& change noticeon the new titlepage.

Status Report, or if your manual is later than
shown in the report, the unincorporated sup- _-- -- [ --
plements listed in tbe Manual Data Supple- I
ment Record in your manual. If your title .._ va_(_ ..........................
page incorporates two dates as illustrated be- _,._ _ ....low, compare the change (lower) date. If your /
manual is not current obtain a current copy [

through your technical manual supply system. _ ___ _ _ -_.£_

........... To collate a change, refer to the newly issued
--- List of Effective Pages and proceed as follows:

1. In the Page No. column, on lines identi-
•- :. ,:=_==:_ fled with an asterisk (* ), locate page num-

"__'_ - _--_= bets listed as deleted. Remove these num-

bered pages from the manual and destroy

_ _ them. Do not concern yourself with the

data on the opposite side of the deleted
2, Jut__7 page since, if this data is not deleted, it

is replaced in the change package. (Aster-
isks identify all pages affected by the cur-
rent change. )

B. DETERMINING COMPLETENESS. To

be sure that your manual is complete, make 2. Insert allnewpagesinsequence, removing
a page-by-page comparison of its pages to anddestroyinglike-numberedolder pages.
those listed in the List of Effective Pages. Pages with a suffix letter are inserted in
The List of Effective Pages, which shows the alphabetical order following the page with
change status since the basic issue or last the samebasie number; for example, pages
revision_ is found on the alphabeticallylet- 3-14A, 3-14B, etc, follow page 3-14.

tered page(s) immediately followingthe title
page. All pages, except supplements, are
listed,whether they are original,changed,
added, Dr deleted. The dates of changed and GEN-NASA-1

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

Change No. 5 - 4 November 1969 ix
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3. I_ you are unsure of the status of any C. SUPPLEMENTS. Updating that author-
page or pages, refer to the List of Effec- izes the addition to_ or alteration of, the ex-
tive Pages and make sure your manual isting data in your manual is defined as a
contains pages (with the corresponding Manual Data Supplement. Informationonhow
change dates)listed in the List of Effec- to insert supplements is found in the supple-
tire Pages. ments.

4. Remove manual supplements that have HOW TO KEEP ABREAST OF THE LATEST
been incorporated. CHANGES TO TECHNICAL DATA

NOTE Changes and/or additions to technical data
are identified by a vertical bar (change bar)

Incorporated supplements can be in the margin of the page adjacent to the
determined by reviewing the newly changed data. A direct comparison between
issued Manual Data Supplement the new (identifind by the change bar)and the
Record. old data will help you in identifying specific

changes made.
B. REVISIONS. Updating by replacing all
the existing pages of a manual is defined as
a revision. Revisionscanbeidentified bythe
replacement notice on the new title page.

To collate a revision, proceed as follows:

1. Remove and destroy all existing pages of
your manual except Manual Data Supple-
ments that have not been incorporated.

NOTE

Unincorporated supplements can be
identified by reviewing the Manual
Data Supplement Record supplied
in the revision.

2. Insert the new pages in your cover.

GEN-NASA-2

Figure I. How to Malnta:_n Your Manual (Sheet 2 of 2)
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MD CHANGES _'{COR_ORATED

l 2 _ 4 5 6 7 8 9 I0 _ X_

I I I I I I 1
MD 1DENTIFICAT10_ S-f_F_OL

J
MD9 ]

J
MD4X?BXI_0_2

I
MDX69X_ 1

I
MA_IJAL REFEl_ENC E

J
MD9

MD_ CHA_NGE

I
MDI_

i l
MDI_2 CHANGE

I } _ I I I _ I I 1
NOTE: A HO_'ZONTAL I2NE '_FFH]2_ THE CHART _'_DICATES THE MD

CHANGE REFEP_ED TO ]]qTHE S_OL OR R_FERENCE AT

THE LEFT.

OEN-63B

Figure 2. MD System

2. CONFIGUIL4_TION IDENTIFICATION. changes. Figure 2 illustrateshow MD changes
incorporated in the equipment are represented

EQUIPMENT CONFIGURATION. The MD by the MI) identificationsymbol.

identificationsymbol mud the equipment model

designationindicatethe configurationof the MANUAL REFERENCE. A reference thatap-
equipment and distinguishitfrom models in- pears in the manual may refer to a series of
eorporating differentchanges _md from basic MD changes or to an individualMD change; for

models. A basic, unchanged configurationof example, "i_ID9"refers to MDI through MD9,

the equipment has no MD identificationsymbol, but "MD9 change," refers to the individualI_fl)
MD identificationsymbols are added as changes .change 9. This lattertype of reference, which

a_ecting configurationare incorporated into is illustratedin figure2, identifiesseparate
the equipment. The MD identificationsymbol sets of information required by differencesin

is stamped on the MI) plate,which is mounted configuration. When an MI) reference appears
near the engine nameplate, in thism_nual, examine thatMD identification

symbol on the equipment to determine which set

MI) IDENTIFICATION SYMBOLS. The MD of information is applicable.
iden_ication symbol is a composite number
representing _I the changes affecting ecrnfigura- 3. CONFIGURATION CHANGES--MANUAL
tion (MD changes) that are incorporated or not EFFECTI%rITy.
incorporated into the equipment. The symbol
represents a consecutively numbered series Refer to R-3896-5, Volume I, and R-3896-3,
of MD changes. Any MD change, or series of Volume I_ for a list of appr_,ed ECPs
MD changes, not incorporated is represented (Engineering Change Proposals) and associated
by mn '_X." Multi-digit numbers are under- MD numbers applicable to equipment covered
lined. Two figures together represent the in this manual. Configuration information is in
limits of a series of incorporated MD R-5857, Saturn F-1 ConfigurationIdenfification

& Status Report.
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R-3896-9 Section I
Paragraphs 1-1 to I-5

SECTION I

PREPARATION FOR SHIPPING

WARNING

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

G4044, Air Transport Engine Handler G4081, Nozzle Extension Handling Adapter
G4050, Engine Rotating Sling G408B, Turbopump Shaft Preload Fixture
CAO51, Roadable Vertical Engine Dolly 99-9026814, Turbopump Shaft Preload Fixture

G4052, Engine Handler Sling 99-9026815, Thrust Chamber Throat Security
G4058, Engine Handling Dolly Closure
G4080, Nozzle Extension Handling Fixture

1-1. SCOPE. This sectioncontains proee- NOTE

dares required to prepare the engine, nozzle
extension, loose equipment, and thermal The load condition numbered strip
insulationfor shipping. In additionto the positionsare used for initialpost-

equipment described in thissection,a 30, 090- tioningofthe engine rotatingsling
pound-monorail or bridge-crane facility hoist, beam. Minor adjustments of the
capable of lifting the handling equipment with beam to either side of a strip
the engine installed, is required. Only the position may be required to level
operating personnel should be allowed in the the load.
immediate area when equipment is suspended.

1-5. PREPARING ENGINE ROTATING SLING.

1-2. HANDLING EQUIPMENT.

WARNING [

1-3. ENGINE ROTATING SLING.

Engine Rotating Sling G4050 must be
1-4. Engine Rotating Sling G4050 is required operated by authorized personnel
to lift and rotate the engine. The sling has six trained in the use of the equipment.
different load conditions (figure 1-1), indicated
by a one-inch-wide black strip on the underside a. Position Engine Rotating Sling C-4050 be-
of the beam with corresponding numbers on neath facility hoist capable of lifting 30, 000
each side of the beam. On the engine rotating pounds minimum.
sling that incorporates MD3 change, the sling
has seven different load-condition strips. An b. Remove tow bar from sling.
Operating Instructions plate, attached to the
control cable and located )ust above the control c. Connect sling electrical cable to facility
station, lists the strip positions and briefly electrical power source (440-vac, 3-phase,
describes load conditions for each position. An 60-cycle, 15-ampere), utilizing handle
arrow on the carriage drive bracket should be RPE417-0ff2KOg9D and connector
alinedwith the numbered strippositionson the RPX317-912S04A (Crouse-Hinds). Turn facility
beam for load conditions, electrical power source on.
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Section I R-3896-9
Paragraph 1-6

NOTE

OPEILa.TIN G OPERATING
INSTRUCTIONS INSTRUCTIONS

tLIGN I_NY_ _ _Lr_IA_E

LITT-V_tT_CAL C_

SL_G %_TIC_L _Y_C_
LI_T-SLI_G }IORI_'YAL

I{0RI_0N_L LIFT _RIZ_L _ STATION

SLINGS INCOFI_RAT1NG _3 eltANGE _D,'E /_ Ct_ SL_,,_ A'_C_ f_ D_JI'_C}I-

SLINGS INCORPORATING MD4 C_IANGE

FI_3-1-50A

Figure I-I. Engine Rotating SlingLoad ConditionNumbered StripPositions

d. Press slingcontrol stationFORWARD I-6. ATTACHING ENGINE ROTATING SLING

buttonand positionslingcarriage to load con- TO ENGINE. (Seefigure I-2.)
ditionnumber 6 stripposition.

e. Connect facilityhoisthook to slinglifting WARNqNG I
lug. Engine Rotating Sling G4050 must be Ioperated by authorized personnel

f. Press sling control station REVERSE trained in the use of the equipment,
buttonand positionslingcarriage to load con-

ditionnumber 4 stripposition, a. Prepare Engine Rotating StingG4050 for
use as outlined in paragraph 1-5.

NOTE

b. Remove strut from stored position on
The facility hoisthook must be sling.
raised and centered over the sling

carriage as step fis per[ormed, c. Remove clevises from slingaftliftarms.
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R-3896-9 Section I

Paragraph 1-7

d. Using facility hoist, raise sling until k. Reposition sling beam, as required, to
sling beam can be rotated to all positions with- mate strut with stud at sling forward end.
out interference. Secure with attached lockpim

e. if attaching sling to an engine in horizon- I-7. SECUTtING ENGINE ROTATING SLING.
_talposition,press slingcontrolstationFOR-
WARD buttonand positionslingbeam to load a. Check thatEngine Rotating Sling G4050 is

conditionnumber 5 stripposition, hoistedto a sufficientheightto allow slingbeam
to be positionedto load conditionnumber 4 strip

NOTE position,withoutinterference.

Ifengine is in shippthgposition, b. Press slingcontrol stationFORWARD or
readjustment of sling beam may REVERSE button, as applicable, to position
be necessary to facilitate instal- sling beam to load condition number 4 strip
lation, position. -

eA. If attaching sling to an engine in lowered c. Using facility hoist, lower sling to floor.
(shipping) position, position sling beam bet_'een
5 and 6 strip positions. On engine rotating d. Lock sling wheel brakes.
sling incorporating MD3 change, press sling
control station FORWARD button and position e. Install clevises on aft lift arms and store
sling beam to load condition number 7 strip strut.
position.

f. Press sling control station FORWARD
f. If attaching sling to an engine in vertical button and position sling carriage to load

position, press sling control station REVERSE condition number 6 strip position.
button and position sling beam to load condition
number 3 strip position. NOTE

g. If thermal insulation bracketry is installed The facility hoist hook must be lower-
on engine, remove outboard trunnion nuts and ed and repositioned as step f is
washers. Remove serrated collars and brackets performed.
as assemblies. Retain for reinstallalion.

g. Disconnect hoist hook from sling lifting
h. Verify that heat exchange1: bellows cover lug. Secure hoist.

is installed, position sling on engine, and
carefully mate aft lift arms with turbopump
mount pins.

NOTE

Readjustment of the slingmay be

necessary to facilitate installation.

i. Install clevises, securing aft lift arms to
pins, with attaching lockpins.

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

HOOK LUG _ ENGINE ROTATING

Figure 1-2. Attaching Engine Rotating Sling to Engine
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• Section I R-3896-9
Paragraphs 1-8 to 1-10

h. Press sling control station REVERSE c. Attach engine rotating sIing to engine as
button and position sling carriage to load con- outlined in paragraph 1-6.
d_tion number 4 strip position.

d. Loosen and remove any engine tiedowns.
| i. Turn off facility electrical power source_

and disconnect electrical cable from facility dA. Remove or verify that closures are
power source, removed from nitrogen overboard and oxidizer

overboard drain lines.
j. Reel in and secure sling electrical cable.

dB. Remove pressure cap from oxidizer
k. install tow bar on sling, pump seal purge interface connect point, and

connect a source of gaseous nitrogen
L Unlock sling wheel brakes and move sling (MIL-P-27401) capable of supplying 80 ±20 psig.

to handling-equipment storage area. Lock

sling wheel brakes, dC. When rotating engine from vertical to
horizontal position, purge oxidizer pump seal

1-8. PREPARLNG ENGINE FOR SHIPPING. as follows:

1-9. The engine is prepared for shipping when (1) T_arn on purge before rotating engine.
it is installed on the Air Transport Engine Verify purge operation and that pressure is

Handler G4044 and in the engine lowered 80 ±20 psig.(shipping) position, closures and desiccant are

installed, the gimbal bearing is immobilized (2) I_:mintain purge during engine rotation
with Gimhai Bearing Locks G4059, the thrust and for a minimum of 30 minutes with engine
chamber throat security closure C-4089 installed in horizontal position.
in the thrust chamber (paragraph 1-12), and

Engine Cover G4047 is installed With the neces- (3) Turn purge off, disconnect gaseous
sat3" forms sealed in the cover security pouch, nitrogen supply, and install closures on over-
When the engine is shipped cross-country by board drain lines and Interface connect point.
truck transport, the turbopump shaft prelead
fL\'ture G4088 must be installed on the turbo- dD. When rotating engine from horizontal to
pump oxidizer inlet {paragraph 1-11). When lowered position, perform steps dA and dB.
shipping an individual turbopump cross-country
by truck transport, the turbopump shaft preIoad dE. Turn on oxidizer pump seal purge before
fixture must be installed on the turbopump rotating engine. Verify purge operation and
oxidizer inlet (paragraph 1-11). that pressure is 80 :_20 pstg.

1_-10. INSTALLING ENGINE ON AIR TRANS- dF. Maintain purge during rotation operation.
_ORT ENGINE HANDLER. The oxidizer pump

seal must be purged any time the engine is dG. Turn purge off, disconnect gaseous
rotated from the vertical to the horizontal post- nitrogen supply, and install closures on over-
tion and whenever the engine is rotated from the board drain lines and interface connect point.
horizontal to the lowered (shipping) position.

When rotating engine from vertical to horizon- e. Using hoist, lift engine until it can be
fal position, purge oxidizer pump seal during rotated to a horizontal position.
rotation and for a minimum of 30 minutes after
rotation. When rotating engine from horizontal f. Press sling control station" FORWARD
to lowered position_ maintain purge throughout button and position sling beam to load condition
rotating procedure. (See figure 1-3_ ) number 6 strip position.

an Position engine beneath facili_ _ hoist NOTE

capable of lifting 30,000 pounds. The load condition numbered strip posi-
tions noted in this procedure are used

b. Prepare Engine Rotating Sling G4050 for for initial positioning of the engine rotat-
use as outline d in paragraph 1-5. ing sling. Minor adjustments of the beam

carriage to either side of a strip posi-
tion may be required to level the load.
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g. Using hoist, lower engine until truss can r. Remove support blocks from handler, and
be installedon thrust chamber withoutuse of installblocks on gimbal outriggers. Torque |
special stands, support block wedge screws to 25-40 inot-pounds Iand jamnuts to 100-140 inch-pounds.

h. Remove yokes from storage on Air Trans-

port Engine Handler 04044; then remove'clamps s., Positionsocket support blocks to BLOCK
from yokes. LOCATION ENGINE HORIZONTAL (aft position).

i. Place clamps on thrust chamber exit t. Remove left-hand strut and sway bar from
flange at the 9, 10, 12, and 13 holes located stored position and position strut in socket sup-
above and below center line of engine. In each port block. Secure sway bar to handler with
clamp installation, insert pin without cam in attached lock pin.
hole first. Adjust cam pins to fit remaining
holes, u. Remove right-hand strut from stored

position and prepare to install as engine is
j. Secure each clamp with a block. Torque lowered.

| block bolt to 275-325 inch-pounds.
v. Remove pin and screw from truss support

jA. Remove nut from truss compensator on aft end of handler.
linkage. Remove loct_ins securing truss to
handler • NOTE

k, Position handler so that engine can be Installing engine on handler requires
installed. Make sure wheels of handler are a minimum of three men to monitor

alined in fore and aft direction and wheel brakes lowering of the engine.
are unlocked.

w. Using hoist, position engine over handler.
1. Attach a hoist capable of lifting 250 pounds

to truss at painted lift points on truss, x. Aline truss plug with hole in truss support,
aline left-hand strut with support block, aline

m. Using hoist, remove truss from handler right-hand strut with support block and socket
and suspend it at aft end of engine, support block, and slowly lower engine until ]

support blocks firmly engage struts. Maintain In. Install yokes on truss and secure with tension on sling.
lockTins.

y. Install screw securing truss plug in truss
o. Position truss so that upper ends of yokes support. Torque screw to 20-40 inch-pounds

can be secured to upper clamps on thrust cham- and secure with attached lock-pin. Install safety
her exit flange. Secure yokes to clamps with pin in plug.

| 4 bolts. Torque bolts to 275-325 inch-pounds,

z. Lower engine only enough to fully mate
CAUTION support blocks with struts. Make sure that

compensator is in approximately neutral posi-
Front mount drag braces must not tion.
be used for centering truss.

an. Adjust drag braces until braces can be |
p. Secure lower ends of yokes to lower attached to support blocks with lock, ins. Torque ]clamps, adjusting yoke cams as necessary, brace janmut to 75-100 foot-pounds.

| Torque belts to 275-325 inch-pounds. Center
truss (side to side within 1/4 inch) relative to ab. Prior to lifting engine, station a man
yokes. Maintain this condition after mating to remove right-hand strut. Raise engine until
with handler, support blocks just clear struts. Remove and

store right-hand strut.

q. Insert truss compensator linkage through CAUTION
hole in thrust chamber exit flange. Install nut
securing linkage to exit flange. Torque nut to Drag braces must not be loosened or
40-50 inch-pounds, adjqsted, since damage to load compen-

sator spring on truss can result.
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E!¢GI_CE ROTATING
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FI-9-8

Figure 1-3. Installing Engine on Air Transport Engine Handler
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R-3896-9 Section I
E Paragraph 1-11

ac. Disconnect, remove, and store left- NOTE
hand strut and sway bar.

Closure RK395-44034-21 must be

ad. Position socket support blocks to installed on the turbopump oxidizer
BLOCK LOCATION ENGINE LOWERED (for- inlet when the turbopump shaft pro-
ward position), load fixture is used.

ae. Attach turnbuckles to support blocks, a. Clean exterior surfaces of installed
oxidizer inlet closure using a clean, hemmed

af. Slowly lower engine onto support blocks nylon cloth moistened with unused denatured
and socket support blocks, ethyl alcohol (/v_L-A-609I).

ag. Adjust turnbuckles with tower attach b. Remove closure from Turbopump Shaft
points on handler, secure with lock'pins, and Preload Fixture 99-9026814 or G4088, remove
torque turnbuckles to 60-70 foot-pounds. Torque snapring, and disassemble closure. Clean
turnbuckle _amnuts to 340-460 inch-pounds, closure surfaces for liquid oxidizer ser_ice;

then reassemble closure.

ah. Press sling control station REVERSE
button, and position sling carriage between load c. Remove cup ST3950173RKL001 from
conditions number 5 and 6 strip positions. On center of installed closure, and attach cup to
engine rotating sling incorporating IvID3 change, f_hnre.
press sling control station REVERSE button,
and position sling carriage to load condition d. Install closure from fixture using 4 bolts
number 7 strip position. AN4-TA and 4 washers LD153-O010-0010.

Torque bolts to 30 (+10, -0) inch-pounds.
.. ahA. Remove lockpin that secures sling strut

collar to stud at sling forward end, remove e. See figure 1-4 for positioning of fixture
lock-pin that secures sling strut to adapter on closure plate and remove 4 al_licable bolts
9017823, and stc,_" adapter and strut, and washers. Store bolts and washers in.

bracket of fixture.

ai. Remove lock, ins that secure clevises
to aft lift arms. • f. Install fixture with preload screw backed

off. Secure fixture to plate and inlet flange

aj. Lift sling clear of engine. Move sling using 4 bolts MS20007I-I22 and 4 washers
away from engine area and secure sling as LD153-0013-0005. (Stored in fixture.) Torque
outlined in paragraph 1-7. bolts to 60:120 inch-pounds.

ak. Reinstall collars and brackets as g. Tighten fixture preload screw until slack
assembled at hnrbepump trunnions. Torque is removed from spring washers and mating
nuts of bracket to 61-75 inch-pounds. Install surfaces. Then torque preload screw to 60-100
washer and h-unnionnuts. Torque trunnion inch-pounds. Note slot in plate nearest pawl;
nuts to 840-860 inch-pounds, then tighten preload screw an additional 8 slots

±I/2 slot. Engage pawl and torque pawl bolt to
I-1L INSTALLING TURBOPUMP SHAFT 36-47 inch-pounds. Safetywire pawl to preload
PRELOAD FIX_FJRE. (See figure 1-4.) screw.

WARNING

The following procedure specifies h. Final-torque bolts attaching fixture to
denatured alcohol, which is tiara- closure flange 400-450 inch-pounds. Tighten
mable and must not be used near remaining bolts on closure plate fingertight
heat, sparks, or open flame. It is plus one-quarter turn. Safetywire bolts.
a toxic solvent. Inhalation of its
vapors or prolonged contact with L Clean and package cup removed in step c
the liquid can cause serious injury, for liquid oxygen service m_d retain cup for

rsinstallation when shipment is completed.
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Section I R-3896-9
P_zcagraph 1-12

C LOS LrILE

BRACKET MOL'_ E_G

(2 PLACES)_-)-)--_----_ |

,.f.

CLO6URE nXIDIZER

PLATE _/W _ n_LET

_F) FLA_GN

Figure 1-4. Installing Tu.vbopump Sim_ftPreload FLxt_e

:_.q2_ INSTALLING THRUST CHAM_BER d. install 48 units of desiccant, that meets
THROAT SECURITY CLOSURE. (See figure the desiccant requirements specified in
1-.5_) R-3896-11, in cover of closure. Inspect

humidity indicator after 24 hours. If 30-percent
a. If installed, remove thrust chamber exit relative humidity indicator shows color other

closure and thrust chamber throat closure, than blue, replace desiccant and repeat inspec-
tion after 24 hours.

b. Obtain shaft from Thrust Chamber Throat
Security Closure 99-9026815 or G4089; retract e. Install closure on shaft. Aline hole in
handle and secure in detent, closure handle with hole in shaft, and install

cable RD191-2002-1100, or equivalent through
c. Install shaft in hole in center 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 Inspection. Record seal
shsft, and release handle from detent position, serial number on Government Bill of Lading.

eA. Verify that closure gage indicates zero
with closure tube deflated.
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FiT_'e I-5. Installing Thrust Chamber Throat Security Closure

| Fi_Lre 1-5A deleted.
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.SectionI R-3896-9
Paragraphs 1-12A to 1-13

f. Inflate closure tube to 5-7 psig pressure c. Press sling control station FORWARD
with air. Wrap hose around closure extension button and position sling carriage to load con-
a_d secure in place with tape. dition number 6 strip position. Using hoist,

raise hook to remove slack and to maintain

g. Reinstall thrust chamber exit closure, tension on engine.

1-12A. REMOVING THRUST CHAMBER CAUTION
THROAT SECUPJTY CLOSURE.

Engine must not be lifted at this

I ao Deflate closure tube and remove time, since damage to engine can
seal and cable from hole in closure handle and result.
shaft.

d. Relieve tension from turnbuckles and

bo Slide tube and closure off shaft, remove lockpins that secure inrnbuctde to
support blocks.

c. Retract handle and secure in detent_ and
unscrew shaft from in_ector, e. Remove lockpins that secure drag braces

to support blocks.
d. Prepare thrust chamber throat seeuri_"

closure for return shipment in accordance L Remove lockpin at rear support. Loosen
with Rocketdyne Autornated Packaging System and remove screw that secures truss plug to
(RAPS). handler.

NOTE g. Remove safety pin from truss plug. The
engine is now disconnected from handler.

The thrust chamber throat security
closure is a rotatable item and must NOTE

be returned to Rocketdyne. Contact
responsible Rocketdyne representative Minor adjustment to specified strip
for required shipping information, positions on engine rotating sling

may be required to level load.

1-13. REMOVING ENGINE FROM AIR TRANS- h. Prior to lifting engine, station a man to
PORT ENGINE HANDLER. (See figure 1-3.) remove right-hand strut. Carefully lift engine

and remove and store right-hand strut. Raise
CAUTION engine until it clears handler.

The engine must not be removed L Using hoist, move engine away from
from the air trm_sport engine handler.
handler in any position other than
horizontal or maintenance position, ]. Attach a facility hoist and sling, capable
since damage to equipment can of lifting 250 pounds, to truss. Connect sling
result, to painted lift points on truss.

a° Remove engine cover as outlined in k. Using hoist, support weight of truss.
p_:cagrsph 1-16.

L Disconnect truss compensator linkage
b_ Attach Engtne Rotating Sling G4050 to from bottom of thrust chamber exit ring.

engine as outlined in paragraph 1-6. Make
sure wheels of handler are alined in fore and
a/t direction and wheel brakes are nnlocked_
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m. Remove the 4 bolts holdingyokes to ab. Using facilityhoist,raise engine untilit
engine, can be rotatedto verticalpositionwith inter-

ference. Press slingcontrol stationREVERSE

n. Remove truss from engine, buttonand positionsling bean] to load condition
number 2 strip position.

-o. Remove yokes from truss.
ac. Using hoist, position engine above

NOTE Roadable Vertical Engine Dolly C-4051 or Engine |
Dolly G4058 with turbopump lacing aft end of !

Performing steps p through aa dolly.
secures the handler.

ad. Using hoist, slowly lower and center
p. Using hoist_ lower truss into stored engine onto doll}.. Check that thrust chamber

position on handler, exit ring evenly contacts doll}" shock pads.

q. Disconnect and secure sling and facility ae. Install 2 tiedo_m cables on engine gimbal
hoist, outriggers. Tighten cables until snug.

r. Install clamps securing truss to handler. CAUTION
Install attached nut on truss compensator
linkage. Step af must be performed prior to

steps ag through ai, since the in-
s. Remove bolts securing bIocks on thrust correct lift point with respect to the

chamber exit flange. Remove blocks and center of gravity will cause the sling
clamps, beam to swing toward the engine,

possibly damaging the heat exchanger.
| t. Attach blocks and clamps to yokes. Store

yokes on handler, af. Lower hoist hook and simultaneously
position sling carriage to load condition number

u. Remove lock, in securing left-hand sway 3 strip position, or as required to relieve ten-
bar to handler. Store strut and sway bar. sion on the forward lift strut.

I v. Position socket support blocks to BLOCK ag. Remove lock-pin that secures sling strut
LOCATION ENG_'E LOWERED (forward posi- collar to stud at sling forward end, remove
tion), lockpin that secures sling strut to adapter

9017823, and stow adapter and strut.
w. On engine, loosen support block wedge

screw loc_mut. Back out screw, relieving ah. Remove lockpins that secure clevises to
tension on attaching lock'pin, aft lift arms of sling.

x. Remove pins and support blocks from aL Using hoist, carefully move sling a_y

| gimbal outriggers. Reinstall pins in support from engine.
blocks.

a]. Remove turbopump mount-pin nuts and

y. Position support blocks in the socket washers. Install remaining 2 tiedown cables
support blocks on handler, between turbopump mount pins and dolly tie-

down rings. Reinstall nuts and washers, and
z. Attach drag braces and turnbuckles to tighten cables until snug.

support blocks.
ak. Press sling control station FORWARD

an. Attach turnbuckles to lower attach button and position sling beam to load condition

point on handler with lock,pins. Tighten turn- number 4 strip position.
buckle and jamnut handlight.

Change No. 5 - 4 November 1969 1-11/I-12



R-3896-9 Section I
Paragraphs 1-14 to 1-15

al. Secure sling as outlined in paragraph 1-7. h. Check that all openings to engine are
covered with suitable closures to protect engine

am. Prepare air transport engine handler for from moist_u_e mud contaminants at all times.
return shipment in accordance with R-3896-5. (See figures 1-6 and 1-6A.)

NOTE- NOTE

The air transport engine handier Tape does not constitute a closure.
is a rotatable item and must be Tape must not be used on threads
returned to Rocketdyne. Contact or mating surfaces.
responsible Rocketdyne representa-

tive for required shipping information, i. Check that gimbal action has been immo-
bilized with Gimbal Bearing Locks G4059.

1-14. ENGINE COVERS AND CLOSURES.
j. If engine is to be shipped cross-country by

a. Refer to R-3896-4 for part numbers truck transport, the turbopump shaft preload
of closures and engine effecti_ity shown in fixture (paragraph 1-11) and thrust chamber
figures 1-6 and 1-6A. throat security closure (paragraph 1-12) must

be installed. If engine is to be shipped by air
b. Check that no loose equipment or foreign or water transport, thrust chamber throat |

material is in any engine opening, security closure (paragraph 1-12) must be ]c. Check that all desiccant used in preserva- installed or thrust chamber throat closure
tion of the engine meets the desiccant require- installed as follows:

I ments (1) Install 48 units of desiccant in desiccant

specified in R-3896-11 check that

bags are secured, to prevent movement or compartment of closure.
possible rupture of bags.

(2) Install thrust chamber throat closure
d. (Deleted) pole RX20708 in throat closure and install throat

NOTE closure in thrust chamber.

Desiccant must not be removed from (3) Inflate throat closure tube to 5-7 psig
its airtight container until ]ust prior pressure with air.

to installation. (4) Remove throat closure pole.

• The fuel and LOX closures that have (5) Inspect closure humidity indicator after ]
a desiccant cover with a single gasket 24 hours. If 30-percent relative humidity indl- Irequire only 12 units of desicc_-nt, cafor shows color other than blue, replace

e. Check that closures are clearly marked desiccant and repeat inspection after 24 hours.
to indicate quantity and date desiccant was (6) If thrust chamber eat closure is
installed, reinstalled, slip hose end and gage of thrust

chamber throat closure through applicable
f. Inspect humidity indicator plugs. Activated opening in exit closure.

desiccant must be replaced if humidity Indicator
| shows color other than blue in the 30-percent 1-15. INSTALLING ENGINE COVER. (See

relative humidity range, figure 1-7.)

g. Make sure that 425 aluminum-foil tape a. Using facility hoist, position frame on
(Minnesota Mining and Mfg) is installed over engine and strap it to engine at following points:
space between thrust chamber and thrust
chamber turbine exhaust manifold. (1) No. 1 oxidizer inlet.

gA. Inspect exposed machined areas of (2) No. 2 oxidizer inlet.
en_ne outriggers, turbopump mounts_ and
bearing surfaces of dome attach point and lower (3) Thrust chamber exhaust manifold.
thrust chamber lug for voids in preservative
coating. If necessary, apply corrosion preven-
tative RB0210-016 (Rocketdyne) to void areas to
control corrosion.
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Figure 1-6. Engine Covers and Closures (Sheet 1 of 2)
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Index Index
Number Name Use Number Name Use

1 Cover Fuel inlet 16 Plate Turbopump stabilizing
2 Closure Fuel inlet strut
3 Closure Oxidizer inlet i_ Cover Heat exchanger bellows
3A Cup Oxidizer inlet 16 Closure Thrust chamber exit
3B Closure Oxidizerinlet 19 Closure Thrust chamber throat
3C Cover oxidizerinlet 20 Closure Thrust chamber throat

closure security
3D FLx_ure 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

6 Plate oxidizer purge line turbine exhaust mani-
for oxidizer dome fold
or gas generator 24 Plug Gas generator igniter

7 Plate Ground supply line port
8 Closure Hydraulic return line 25 Streamer Gas generator igniter
9 Closure Hypergolcontainer port

i0 Gasket HypergoI closure 26 Gasket Gas generator igniter
11 Plate Oxidizeroverboard port

drainline 27 Boot Gimbal

12 Cover Fuel overboard drain 28 Screw Component mountingline bellows holes

13 Cover Fuel overboard drain - 29 Washer Component mounting
line bellows holes

i| 14 deleted
15 Plate Fuel overboarddrain

line

Figure 1-6. EngineCovers and Closures(Sheet2 of2)

aA. Adjust for_-ard support as required to d. Spread upper half of engine cover on floor
obtain a good fit between _ngine and frame, over a suitable sling. Attach sling to a 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 cover over frame on engine.
until snug. Torque }amnut to 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-6O) to secure a neath engine.
single layer of 1/4-inch-thick Ethafoam (Dow
Corning Corp) around the rounded corners of
engine cover frame, truss yokes, and overtxuss
yoke attaching points at thrust chamber exit
flange. Add this protection to any other engine
areas that may cause chafing of engine cover.
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I

Fig-are 1-6A. Engine Thrust Chamber Manifold and Propellant Duct Closures (Sheet I of 2)
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Index index

Number Name Use Number Name Use

1 Cover No. 1 oxidizer duct 16 Cover No. 2 fuel duct

2 Cover No. 1 oxidizer duct (pump end) |
3 Cover No. 1 oxidizer duct 17 Cover No. _ fuel duct
4 Cover No. 1 oxidizer duct 18 Cover No. 2 fuel duct
5 Cover No. 1 fuel duct 19 Cover No. 2 oxidizer duct
6 Cover No. 1 fuelduct 20 Cover No. 2 oxidizer duct

I 7 deleted 21 Cover No. 2 oxidizer duct8 deleted 22 Cover - No. 2 oxidizer duct

9 Cover No. 1 fuelduct 23 Protector Omega joint

| (pump end) 24 Protector Omega joint
10 Cover No. i fuel duct 25 Protector Omega joint

| (pump end) 26 Protector Omega joint
11 Cover No. 1 fuel duct 27 Protector Omega joint
12 Cover No. 1 fuel duct 28 Protector Omega joint
13 Cover No. 2 fuel duct 29 Protector Omega joint
14 Cover No. 2 fuelduct 30 Protector Omega joint
15 Cover No_ 2 fuel duct 3i Plate Mounting pad

| (pump end) 32 Pad Hydraulic duct
support bracket |

Figure 1-6A. Engine Thrust Chamber Manifold and Propellant Duct C2osures (Sheet 2 of 2)
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NO. 2 OXIDIZER

L_LET

184001 _E-I_F

Figure 1-7. Insta11_ng Engine Cover
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R-3896-9 Section I
Paragraph 1-16

h. Support lower half of engine cover and zip 1-16. REMOVING ENG]3qE COVER. (See
it to upper half of engine cover. Close forward figure 1-7.)
zipper first.

a. Position facility hoist above engine.
CAUTION

aA. On covers incorporating MD2 change,

The forward zipper must be closed unfasten straps at pleats on each side, front,
prior to closing of the aft zippers, and rear of cover.
to prevent zipper damage during
cover installation, b. Unfasten straps on each side of gimbal

actuator struts and at truss plug. Unzip and

i. Fasten strap on each side of gimbal remove lower half of engine cover.
actuator struts and at truss plug.

CAUTION

iA. On covers incorporating MD2 change,
accordion-fold pleats and fasten straps on each Adequate support of cover must
side, front, and rear of cover, be maintained during removal_ to

prevent zipper damage.

j. The Engine Log Book may be mailed or
can accompany the engine, whichever is suitable, c. Store lower half of engine cover in a suit-

able container.

jA. Package all engine record forms in 2
clean vinyl or polyethylene (minimum thickness d. Carefully insert a suitable sling between
of 0.004 inch) bags, and heat-seal bags. Before upper half of engine cover and frame.
sealing, remove excess air Irom bags.

e. Attachslingtofacilityhoist. Carefully

jB. Placepackagedforms intosealable liftcoverfrom engineand storewithlower half
securitypouch at aftend ofenginecover, ofenginecover.

I Secure _Itha cableRD191-2002-1100_or

equivalent,and a serializedseal NOTE
RD199-(}001-0001stamped by Rocketdyne
inspection. Record seal serial number on Due to differences in mannfac_arer's
Government BiLl of Lading. installation of zippers on covers, the

upper and lower covers must be re-
NOTE iained as a set. For future procure-

ment and rework of covers, the upper

Envelope dimensions are II feet and lower covers will have the same
10 inches high, 10 feet 11 inches serial numbers.
_ide, and 16 feet 4 inches long
when the engine is on the handler f. Loosen adjustment bolt on back of top
and in shipping position with the frame at thrust chamber exhaust manifold flange.
cover installed.

g. Using hoist, support weight of frame. Un-
k. Using cables RD191-2002-1100, or strap frame from engine at the following places:

equivalent, and serialized seals
RDI99-0001-0001 stamped by Rooketd_me (1) No. 1 oxidizer inlet.
inspection and backed up by seals 28-1-C
(National Telephone Sh_pty Co), or equivalent (2) No. 2 oxidizer inlet.
stamped by Air Force Quality Control, secure
engine cover to handler so that unauthorized (3) Thrust chamber exhaust manifold.

_ entry can be determined. Record seal serialnumbers on Government BiII of Lading. h_ Carefully hoist frame away from engine
and lower to floor.
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Section I R-3896-9

Paragraphs 1-17 to 1-19

io Prepare engine cover for return shipment
tn accordance with R-3896-5 and Rocketdyne

Rapid Automated Packaging System (RAPS).

NOTE

The engine cover is a rotatable item
and must be returned to Rocketdyne.

Contact responsible Rocketdyne
representative for required shipping
information.

1-,17. PREPARING NOZZLE EXTENSION FOR
SHIPPING.

1-18. The nozzle extension isprepared for

shipping when the nozzle extension is installed
on the Nozzle Extension Handling Fixture G4080

and Nozzle Extension Handling Adapter G4081,
or when itis installedon the nozzle extension

shipping containerRK392-40013-11. Protect
nozzle extensidnattachflangeand igniterboss

threads.for shippingas follows:

a. Cover nozzle extension attachflangeto

amxili_hryshinglearea with Ethafoam (Dow

Chemical Corp), or equi_,dent. Secure
__',thafoarnwith pressure-sensitive-tape
RB0195-092 (Rocketd}me), or equivalent.

b. Installplug B/)265-2001-0008 in each

igniter boss. Tighten plug handtight

1-19. INSTALLING NOZZLE EXTENSION ON
NOZZLE EXTENSION HANDLING FIXTURE.

(See figure I-8.)

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

b. Using a facility hoist capable of lifting
5,000 pounds, suspend Engine Handler Sling
G4052 until sling spreader bars clear floor.

c. Remove nozzle handling cables (short
cables) stored on sling spreader bars.

& Attach nozzle handling cables to 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 struts on fixture
are in retracted position-

1-18 Change No. 6 - 25 June 1971
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%

_fNOZZLE

HA_NDLLNG

CABLES

_ fNOZZL_
EXTEN_ON

£

t
}, •

( FORWARD

QL_CK-RELEASE C_B_E G

f STRUT PAD

HANDLING FI X"_ Z

ZERO G_BO
DEGREE
I_INT

209210-E-6A

Figure 1-8. InstallingNozzle Extension on Nozzle Extension Handling FLxture
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R- 3896- 9 Section I
Paragraph 1-20

g. On nozzle flange struts, turn cable ad- o. Torque adjustment scr_.r_Js tm 3 uozzlc
justing uut to upper end of screw, exit struts, located between and opposite the 2

neutral struts, to 300-450 inch-pounds. Torque

h. Remove quick-release pin from apex end adjustment screws on remaining 3 struts to
of each nozzle flange strut, lift strut until pin 300-459 inch-pounds. Install quick-release
can be inserted through upper hole under strut, pins in adjustment screws.
and then lower strut against pin.

p. Remove quick-release pin from adiust-
i. Temporarily secure forward lifting cable meut screw on the 2 neutral nozzle exit struts.

uear pad end of one nozzle flange strut. Torque adiustment screw to 300-450 inch-
pounds. Install quick-release piu.

NOTE

q. "Lift each nozzle flange strut and renmve
Securing cable to the strut makes the quick-release pin. Extend strut uutil flange
cable accessible after the nozzle ex- pad engages extension flange, with alinement
tension is installed on the fixture, pin of pad in appropriate hole in flange, and

insert quick-release pin in hole in strut.
j. Remove'quick-release pin Irom adjust-

meut screw on nozzle exit strut located in the NOTE

left and right of fixture zero-degree index
point. Turn adjustment screw until strut is in To fiud appropriate flange hole, move
neutral position. Install quick-release pin. flange strut sideways in each direction

until it stops: then determine hole

k. Using procedure in step } excepting re- nearest center of full travel.
installation of quick-release pin, retract all"
remaining nozzle exit struts, r. Torque each nozzle fla_Ne strut cable

pre-load nut to 35-40 inch-pounds. Torque
I. Using hoist slowly lift nozzle extension each jamnut to 170-230 inch-pounds.

approximateIy 7 feet. Suspend extension over
fixture and adjust until zero-degree index point s. Disconnect cables from lifting lugs and
on nozzle extension and fixture aline, remove sling.

m_ Slowly lower nozzle extension until it 1-20. INSTALLING LOADED NOZZLE EX-
simultaneously contacts the 2 neutral nozzle TENSION HANDLING FIXTURE ON NOZZLE
exit strut pads, and the 8 base ring pads. A1- EXTENSION HANDLING ADAPTER. {See
low full weight of nozzle extension to rest on figure 1-9. )
base ring pads.

a. Check that Nozzle Extension Handling
CAUTION Fixture G4080 is properly attached to nozzle

extension {paragraph 1-19).
To avoid damaging internal skins of
nozzle extension, guide extension b_ Connect forward lifling cable of fixture
carefully over fixture, to facility hoist capable of lifting 5,090 pounds.

Slowly lift loaded fixture approximately 4 feet
NOTE above floor.

If nozzle extension is out-of-round and c. Extend aft hoist extension from fixture

gap between it and any of the strut pads and secure wilh quick-release pin.
exceeds 5 inches, readjust neutral pad
strut to provide a more concentric d. Attach a 3/4-iuch shackle to aft hoist
placement of the extension on the extension.
fixture.

e. Connect hook Irmn second facility hoist
n. Starting with the 2 nozzle exit struts op- to shackle and slowly lift aft end of fixture until

posite the 2 neutral struts, Iurn adjustment nozzle extension is in a horizontal position.
screw until all strut pads lightly contact nozzle
extension.
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2-nook

ROTAT/ON

I_ORW'ARD
SUPPORT

"I

BALL JOINT _,_';'_

BASE RLNG
STOP BOLT

TURNBUCKLE _/ ADAPTER
G40SI

2_210_E-7

Figure 1-9. Installing Loaded Nozzle Extension Handling Fixture on Nozzle
Exiension Handling Adaplor
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R-3896-9 . Section I
Paragraphs 1-21 to 1-23

f. On Nozzle Extension BandIing Adapter b. Position nozzle extension over shipping
G4081, disengage forward support from stored container. Carefully lower extension into
position and swing it fomvard until end rests on cradle of container.

e. Secure nozzle extension to shipping con-
g. Back out base ring stop bolt. ruiner with strapping. Pad areas where strap-

ping contacts nozzle with Ethafoam (Dow Chem-
h. Position loaded fixture over adapter until ieal Co).

bali joints on fixture and adapter aline.
d. Insert shipping support RK399-00010 into

i. Slmvly lower loaded fixture until ball nozzle extension.
joints are mated. Do not relieve tension on
cables. NOTE

j. On adapter, swing forward support to ver- The shipping support plates may not
tical position and aline bali joints on fixture and necessarily fit flush against the in-
adapter, side of the nozzle extension.

k. Slowly lower fixture until all ball joints e. Bolt 2 outside cross supports to center
are properly seated. Secure forward support gusset and to plates of shipping support.
bali joint with T-bolt. Torque nut to 240-300 Tighten bolts until shipping support is firmly
inch-pounds, secured in place inside nozzle extension.

CAUTION 1-22. REMOVING LOADED NOZZLE EXTEN-
SIONttANDLING FIXTURE FROM NOZZLE

Do not allow loaded fixture to rotate EXTENSION HANDLING ADAPTER. (See
from the horizontal position after bail figure 1-9. )
joints are seated, since damage to
equipment can result. 1-23. Two facility hoists capable of lifting a

minimum of 5,000 pounds are required to re-
I. Remove lower end of each turnbuckle move the nozzle extension handling fixture

from brackets on adapter. Attach turnbuckles from the handling adapter and to rotate it to the
to fixture ball joint bracket, vertical position for nozzle extension removal.

m. Torque turnbuckles to 240-300 inch- a. Attach forward lifting cable on Nozzle
pounds and turnbuckle stopnuts to 60-120 Extension Handling Fixture G4080 to a facility
inch-pounds, hoist capable of lifting 5,000 pounds.

n. Adjust base ring stop bolt until it con- b. Check that aft hoist extension on handling
tacts fixture. Torque stopnut to 360-480 fixture is in extended position and is secured
inch-pounds, with quick-release pin.

o. Disconnect hoist cables from aft hoist c. Attach a 3/4-inch shackle to aft hoist
extension and forward lifting cable. Store for- extension.
ward lifting cable to forward support of adapter

and aft hoist extension in retracted position, d. Connect hook from second facility hoist
to shackle.

1-21. INSTALLING NOZZLE EXTENSION ON

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

a. Lift and rotate nozzle extension to a

horizontal position. Use a facility hoist capa- f. Back out base ring stop bolt.
bin of lifting 5,000 pounds and a sling designed
to lift and rotate the nozzle extension.

1-21
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Paragraphs 1-24 to 1-26

g_ Loosen and disconnect end of each turn- f. Remove quick-release pin from each noz-

buckle at fixture i)al] joint bracket. Store turn- zle exit strut adjustment scrmv. Turn adjust-
heckle on bracket of Nozzle Extension Handling ment screw until exit strut is in retracted
Adapter G4081. position. Install quick-release pin in adjust-

ment screw.
CAUTION

g. Slowly raise extension clear of handling
Do not allow loaded fixture to rotate fixture.

from the horizontal position, since
damage to equipment can result. CAUTION

h. Loosen and disconnect T-bolt securing To avoid damaging internal skins of
forward support hall joint, nozzle extension, guide extension

carefully over fixture.
i. Slowly raise for_,vard lifting cable until

forward support can be disengaged. Swing sup- h. Using hoist, move nozzle extension away
port forward until end rests on floor, from fixture and lower to floor.

j. Slowly raise cables until loaded fixture is 1-25. REMOVING NOZZLE EXTENSION FROM
approximately 4 feet above floor. SHIPPING CONTALNER.

k. Lower aft cable until nozzle extension is a. Connect a facility hoist capable of lifting
in vertical position. 5,000 pounds and a sling designed to lift and

rotate the nozzle extension.
L Remove cable hook and shackle from aft

hoist extension. Retract extension and secure b. Remove bolts attaching 2 outside cross
with quick-release pin. supports to center gusset and to plates of

shipping support.
m. Slowly lower forward lifting cable until

loaded fixture rests on floor. Disconnect c. Remove shipping support RK399-00010
cable from hoist, from nozzle extension.

1-24. REMOVING NOZZLE EXTENSION FROM d. Remove strapping securing nozzle exten-
NOZZLE EXTENSION HANq)LING FIXTURE. stun to shipping container.
(See figure 1-8.)

e. Using hoist, lift and rotate nozzle ex_en-
a. Using a facility hoist capable of lifting sion to vertical position.

b_000 pounds, suspend Engine Handling Sling
04052 above nozzle extension. Check that noz- f. Move nozzle extension away from ship-
zle handling cables (short cables) are attached ping container. Slowly lower extension to the
to spreader bars. floor.

bo Connect sling cables to 4 lifting lugs near g. Disconnect sling and hoist from nozzle
upper end of nozzle extension, extension.

co On nozzle flange struts, turn cable adjust- 1-26. PACKAGING LOOSE EQUIPMENT AND
ing nut toupper end of screw. THERMAL INSULATION FOR SHIPPING.

1-20Ao PREPARING LOOSE EQUIPI_IENT FORd. Remove quick-release pin from each
SHIPPING.

nozzle flange strut, lift strut until flange pad
clears extension flange, retract strut, and in- a. Package outs, bolts, and washers in en-
stall quick-release pin. velopes, grouping them according to their part

numbers. Staple envelopes closed and identify
e. Lower each Ilange strut until it contacts by part name, part number, and quantity.

quick--release pin at apex of strut.
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R-3896-9 Section I .
Paragraph 1-27

b. Package gaskets, seals, disks, shims,
and similar items in separate packages. Use
packaging method which maintains degree of
cleanness required for that part and prevents
flexing of those parts suhiect to damage from
bending. Identify each package by part name,
part number, and quantity.

c. Install caps, plugs, 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 packaged items. Use
cushioning material, as required, to fill void
spaces.

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

1-27. PREPARING THERMAL INSULATIONFOR SHIPPING.

a. Check that thermal insulation parts are
packaged in accordance with packing sheet in-
cluded with each thermal insulation set,

b. Check that each container is marked with
thermal insulation set serial number and as-

sembly container number, and marked to indi-
cate top up,
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R-3896-9 Section H
Paragraphs 2-1 to 2-3

SECTION 12

SHIPPING BY TRUCK TRANSPORT

WARNING

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

] CA044, Air Transport Engine Handler CA080, Nozzle Extension Handling FixtureG4052_ Engine Handler Sling G4081, Nozzle Extension Handling Adapter

2-1. SCOPE. Truck transportationisused to e. Connect slingcables to handler at2 for-
transport.the engine, nozzle extension, and ward lift adapters and 2 aft lift rings (located
loose equipment cross-country• The following for_'ard of rear stacking adapters).
paragraphs provide instructions for loading and
off-loading the engine, nozzle extension, and CAUTION
loose equipment using Engine Handler Sling
G4052 and a low-bed trailer, air-ride equipped. Cables must not be connected to the
A truck transport checklist is also included to extreme aft lift/tiedown rings, since
be used as a guide for verifying that necessary cables nan damage the engine thrust
procedures have been accomplished, chamber exit when the handler is

lifted.
2-2. LOADING TRUCK TRANSPORT.

• Eg"ebolts of lift rings and bolts of lift
2-3. LOADING ENGINE ON LOW-BED adapters must have full thread en-
TR/ULER. (See figure 2-1. } gagement and must be positioned so

that lift rings and adapters are in the
WARhqNG line of lift before the sling is

connected.

Air Transport Engine Handler G4044

and Engine Handler SlingG4052 must f. Positionlow-bed trailernext to handler.
be operated by authorized personnel

trainedin the use of the equipment, g. Using hoist,tristanh,9_dleron trailer.

(Seefigure2-1.)
a. Check that engine is properly installed

on Air Transport Engine Handler G4044 • NOTE
(Refer to section L)

Front of engine must face front of
b • Attach Engine Handler Sling G4052 to a low-bed trailer.

facility hoist capable of lifting 30,000 pounds.
Attach guide lines to sling, h. Lock handler wheel brakes, and disconnect

sling from handier.
c. Remove 2 forward lift/tiedown rings

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

j. Secure handler to bed of trailer with tie-

d. Using hoist, position sling above handler, down chains to prevent movement of handler.
Lower sling, guiding sling cables down over (See figure 2-1 .)
engine to prevent possible damage to engine
cover, k. Unlock handler wheel brakes.
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NO2ZLE
/-- EXTENSION

FACILITy H_ST HOOK HANDLING
}'IXTURE
G_080

ENGINE HANDLER SLING

G4052 _

AIR TR,_Nst'ORT _

ENGINE ff_NDLER i

EXTENSlnN
_._ I,IA.NnLI NG

_ _ ADAPTER
G40_l

T|EDOWI'_

(TYPICAL)

S S_PPING

STJPPOnT
RK39_-O0010

I04001-E-28C

Figure 2-I. loading Engine and Nozzle Extension on Low-Bed Trailer (Sheet 1 of 3)
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WOOD _OPAI_3 _ I
IF NECE_.ARY_ TYPICAL ENGD_E TIEDOWN

FOR TRAILER BED CONFIGURATION WITH
NOZZLE EXTENSION

----_TIEOOWN

CHADqS

(4 PLACES)
TIEOOW_:
RING

,_,,, .
C_B4g CHAP._S CNA_S

PLACES) 12 PLACES) {4 PLACES)

C}|A|N TIEOOW_

NOTE _ 4

ALLTmOO'_CHA_SVER_,_NATE L _

AT HANDLER TIEOO%_ RINGS. ALL
TIE[k')W,_'_CIIAINS AND EQUIPMENT

MUST HAVE 17,000-LB-MINIMUM WOOD SHORING, IF NECESSARY.
SAFE WOP:KING LOAD. FOR TRUCK BED

• ALl. DIMENSIONS ARE 1N {NC_]ES.

OTYPICAL ENGINE T]EOO%%_ CONFIGUP_%TION

WITHOUT NOZZLE EXTENSION_

Figure 2-1. Loading Engine _md Nozzle Extension on Lmv-Bed Trailer (Sheet 2 of 3)
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NOZZLE EXTENSION INSTALLED ON HANDLING FIXTURE
G_08I) AND HA_DLING ADAPTER 04081

T_EDC_VN A_EA
(TYPICAL 2

PL_eEs ) --_ LOW-BED TR,_ LEa 7

OF TRUCK i _--

TRUCK _-- I--

PLACES}

NOTE

HANDLE}_ MUS'r BE HL-FTED TO FHONT OR REAR STEP.
REVER_E CHAIN T_EDOWN FOR REAE BUTTING.

TYPICAL NOZZLE EXTEN_ON T_EDOWN CONFIGLqtATION V,TrH ENGINE

"rmDo'_:CHAIN_TV_CAL4PLAces_7 (T'ePICAL2 P_cEs_--_ ,---, ,---,

_'_x _____ ----_ _----i _--"-+_, I ,4-/_-:
N ,---t2-- _-&.[#

%',,,/\ //// N%/_/_< ._ _TIRDOV, rNAREA

N / (TY!_C AL

//M\ 4 PLACES)

/ % _TIEDOWN// N N N

/ % _ ___ AKEA

TfEDO%VN C_N _FYPICAL 2 PLACES) TIEDO%VN A_EA

_TYPICAL _ PLACES)

TRUCK BED _/ _" _ %%%

WOOD SHOFdNG IF NECESS_Y,
FOR T_A/LEE BED

MOTE

ALL TIEDO_"NS TER._C_NATE WITHIN ARE_ _IOWN.

• ALL DIMENSIONS ARE IN INCHES.

• ALL TIEDOV*'N CHAINS ON CABLES HAVE A 5_OOO-POUND
MI'_MUM CAPACITY.

TYFICAL NOZZLE EXTENSION TIEE, OV,.'N CONF_OL*NATION Vf_THOU_ ENGINE

104001- E-93

Figure 2-I. Loading Engine and Nozzle Extension on Low-Bed Trailer (Sheet 3 of 3)
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R-3896-9 Section II

Paragraph 2-4

2-4. LOADING NOZZLE EXTENSION ON

LOW-BED TRAILER. (See figure 2-1. )

WARNING

Nozzle Extension Handling Fixture
G4080 and Nozzle Extension

Handling Adapter G4081 must be
operated by authorized personnel
trained in the use of the equipment.

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

b. Using a facility hoist capable of lifting
5,000 pmmds, position Engine Handier Sling
G4052 for 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 lift rings on
shipping container.

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

e. Secure adapter or container to bed as
shown in figure 2-1.

f. Remove sling.
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R-3896-9 Section H
Paragraphs 2-5 to 2-14

2-5. LOADING LOOSE EQUIPMENT. Loose b. Connect sling handling cables (long cables)
equipment may be transported on the low-bed to 4 lift rings on adapter frame or to 4 lift rings
trailer with the engine and nozzle extension, on shipping container.
or it may be transported on a separate truck.
In either case, equipment is loaded as follows: c_ Remove tiedowns that secure adapter to

container to trailer or truck.

a. Using a forklift, position containers of
inose equipment on trailer or track bed to d. Hoist adapter or container with nozzle
equally distribute weight, extension clear of trailer or truck and lower

to ground.
b. Secure containers _th rope or chains to

truck/trailer bed. e. Remove sling.

CAUTION 2-14. REMOVING ENGINE FROIvI LOW-BED
TRAILER.

Rope or chains must be tightened
snugly, but care must be taken to a. Attach Engine Handling Sling G4052_o a
prevent overbinding since damage facility hoist capable of lifting 30,000 pounds.
to shipping containers can result.

b. Remove 2 forward lift/tiedown rings from

| 2-6 through 2-8. (Deleted) Air Transport Engine Handler G4044 and install
2 forward lift adapters (stored on forward plat-

2-9. TRUCK TRANSPORT CHECKLIST form). Store lfft/tiedo_m rings on forward
(CROSS_ COUI_rRY). platform.

2-10. The truck transport checklist (figure c. Using hoist, position sling above handler.
2-5) is to be used as a guide to verify that all Lower sling, guiding sling cables down over
necessary procedures have been accomplished engine to avoid any possible damage to engine.
prior to truck departure and that specified
requirements are met daring cross-country CAUTION
shipping.

Cables must not be connected to the
2-11. OFF-LOADING TRUCK TRANSPORT. extreme aft lift/tiedown rings, since

cables can damage the engine thrust
2-12. REMO_qNG LOOSE EQUIPMENT FROM chamber exit when the handler is
TRUCK/TRAILER. lifted.

a. Remove tiedowns that secure loose • Eyebolts of lift rings and bolts of
equipment containers, lift adapters must have full thread

engagement and must be positioned
b. Using a forklift, remove containers from so that lift rings and adapters are

trailer or truck, in line of lift before the sling is
connected.

2-i3. REMOVING NOZZLE EXTENSION
FROM LOW-BED TRAILER. d. Connect sling cables to handler at 2 for-

ward lift adapters and 2 aft lift rings (located
a. Using a facility- hoist capable of lifting forward of rear stacking adapters).

5,000 pounds, position Engine Handling Sling
G4052 for attachment to Nozzle Extension e. Remove all tiedown chains that secure
Handling Adapter G4081 or to shipping container handler to low-bed trailer.
RK392-40013-11. Attach guide lines to sling.

| Figures 2-2 through 2-4 deleted.
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Section II R-3896-9

Initial Initial

Check Required or Stamp Check Required or Stamp

BEFORE LOADING ON TRUCK d. Nozzle extension prepared for
shipping in accordance w_lth
R-3896-9.

a o No visible engine damage.

(1) Nozzle extension installed
b,, Engine prepared for shipping on Nozzle Extension Han-

in accordance with R-3896-9. d_ng Fixhn_e G4080 mud
Nozzle Extension Handling

(1) Engine in lowered Adapter G4081, or ship-
(shipping) position on ping container
Air Transport Engine RK392-40013-11.
Handler G4044.

e. Loose equipment properly

(2) Desiccant installed in packaged for shipping in
closures, accordance with R-3896-9.

(3} Closures installed. LOADING ON TRUCK

(4) Gimbal bearing locks a. Engine loaded on low-bed
installed, trailer in accordance with

R-3896-9.
(5) Turbopump shaft pre-

load fixture installed.
(1) Engine faces front of

(6) Thrust chamber throat trailer.
security closure installed
and sealed. (2) Handler secured to

trailer.
(7) Engine cover installed

| and sealed. (3) Handler wheel brakes

(8) Engine forms sealed in unlocked.
waterproof material in
security pouch. (4) No visible engine damage.

(9) Serial numbers of
seals recorded in b. Nozzle extension loaded on
Government Bill of low-bed trailer or truck in
Lading. accordance _Ith R-3896-9.

(10) Engine Log Book may (1) Adapter or shipping con-
be mailed or can tainer secured to trailer
accompany the engine, or hack.
whichever is suitable.

(2) No visible nozzle

c_ No _sible nozzle extension extension damage.
damage.

| Fig-are 2-5o Truck Transport Checklist (Cross-Country) (Sheet 1 of 2)
2-6 Change No. 6 - 25 June 1971



R-3896-9 Section II

Initial Initial

Check Required or Stamp Check Required _r Stamp

c. Loose equipment containers c. Drivers must comply with
loaded on trailer or truck in the following:
accordance with R-3896-9.

(i) Two drivers required
(1) Containers properly (minimum) for each

secured to trailer shipment.
or truck.

(2) Be informed of their
(2) No visible container responsibilities.

damage.

(3) Notify consignee of
IN-TI_&NSIT REQUIREMENTS breakdown, delay, or

any de_ation from
planned transit.

a. Consignor must notify
consignee by TV_X of the
following: (4) Use reputable accommo-

dations with truck secured
in an adjacent area least

(1) Departure time and accessible to unauthorized
date. persons and least subject

to damage.

(2) Estimated arrival
time. (5) Check seals after each

overnight stop and when-
ever load has not been

(3) Seal numbers, udder surveillance.

(4) Drivers' names. (6) Report any e_idence of
tampering immediately
by fastest communication

b. Consignormust notify available.
consignee by telephone of
arrival time at least 2
hours prior to arrival. (7) Observe any additional

requirements designated
by transportation officer,
as annotated on Govern-
ment Bill of Lading.

Figure 2-5. Truck Transport Checklist (Cross-Couniry) (Sheet 2 of 2) |
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Section H R-3896-9

Paragraphs 2-15 to 2-16

f. Check that handler wheel brakes are
tmlocked.

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

h. Disconnect sIing from handier and store
in appropriate equipment storage area.

| 2-15. (Deleted)

2-16. REMOVING TURBOPUMP SHAFT PRE-
LOAD FIXTURE FROM ENGINE.

a. Unzip forward zipper of engine cover.
(Refer to section I.)

b. Remove tarbopump sh_t preload fixture
bracket from closure plate on turbepump oxi-
dizer inlet.

CAUTION

The original cup of the closure must

be eIeaned for liquid oxygen service
to prevent turbopump contamination.

c. Remove fixbare closure, and install cup
ST3950173P&:L001 (retained when fLx_u_e was
installed). Tighten captive bolts of cup finger-
tight; then barn bolts an additional 1/4 turn.

d. Install 4 bolts NAS1007-I3H and 4 washers

LD153-0010-0016 (retained when bracket of fLx-
_:ure was tnstalled) in vacant holes of closures,
aud reinstall engine cover.

eo Store bolts of bracket and closure into

holes provided in bracket.

L Prepare h_rbopump shaft preload fixture
for return shipment in accordance with Rocket-
dyne Automated Packaging System (RAPS}.

NOTE

The barbopump shaft preload fixture
is a rotatable item and must be re-

turned to Rocketdyne. Contact the
responsible Rocketdyne representa-
tive for required shipping irdorma-
tion.

Pages 2-9 through 2-12 deleted. |
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R-3896-9 Section III

Paragraphs 3-1 to 3-3

SECTION IX

SHIPPING BY AIR TRANSPORT

WARhqNG

THE FOLLO_rING GROUND SUPPORT EQUIPMENT MUST BE OPERATED BY AUTHORIZED
PERSONh_EL TRAINED IN THE USE OF THE EQUIPMENT.

CA044, Air Transport Engine Handler CA080, Nozzle Extension Handling FixtureCA052, Engine Handler Sling CA081, Nozzle Extension Handling Adapter

3-1. SCOPE. The engine, nozzle extension, c. Remove 2 forward lift/tiedown rings from
and miscellaneous loose equipment are shipped Air Transport Engine Handler G4044 and install
by air transport on aircraft B-377-PG or 2 forward lift adapters (stored on forward ptat-
B-377-SG, or as designated. Aircraft form). Store Iift/tiedown rings on forward
B-377-PG is aft-loaded and a lightweight alum- platform.
inum shipping pallet is used. Aircraft
B-377-SG is front-loaded and a hea_suveight d. Using hoist, position sling dove handler.
steel or a light_eight aluminum pallet is used. Lower sling, guiding sling cables down over
The following paragraphs provide instructions engine to prevent possible damage to engine
for loadingand off-loadingthe engine, nozzle cover.

extension,and miscellaneous loose equipment
using Engine Handler Sling G4052, cargo lift e. Connect slingcables to handler at 2 for-
trailer_ and a low-bed trailer. An air transport ward lift adapters and 2 aft lift rings (located
checklist is also included to be used as a guide forward of rear stacking adapters).
prior to and during aircraft loading.

• CAUTION
3-2. SHIPPLNG BY AIR TRANSPORT.

Cables must not be connected to the

3-3. LOADING ENGINE ON LOW-BED extreme aft tiedown/lift rings, since
TRAILER. (See figure 3-1. ) cables can damage the engine thrust

chamber exit when handler is lifted.
WARNING

• Eyebolts of lift rings and bolts of lift
Air Transport Engine Handler G4044 adapters must have full thread en-
and Engine Handler Sling G4052 must gagement and must be positioned so
be operated by authorized personnel that lift rings and adapters are in
trained in the use of the equipment, line of lift before sling is connected.

a. Check that engine is properly installed on f. Position low-bed trailer next to handler.
Air Transport Engine Handler CA044. (Refer
to section L ) g. Using hoist, install handler on trailer.

b. Attach Engine Handler Sling CA052 to a NOTE
facility hoist capable of lifting 30,000 pounds.
Attach guide lines to sling. Front of engine must face front of

low-bed trailer.

h. Check that handler wheel brakes are
locked.

Change No. 7 - 4 February 1972 3-1



Section Ill R-3896-9

104001 -E-2_
i

Figure 3-I. Loading Engine and Nozzle Extension on Low-Bed Trailer
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R-3890-9 Section III

Paragraph 3-4

i. Remove 2 forward lift 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.

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

Nozzle Extension Handling FLxture
G4080 and Nozzle _xtensien Handling
Adapter CA081 must be operated by
authorized personnel trained in the
use of the equipment.

a. Check that nozzle extension is properly
installed on Nozzle Extension Handling Fixture
G4080 and that loaded handling fLxture is
secured to Nozzle Extension Handling Adapter
G4081, or that nozzle extension is properly
installed on shipping container RK392-40013-1I.
(Refer to section I. )

" b. Using a facility hoist capable of lifting
5,000 pounds, position Engine Handler Sling
G4052 for 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 l_ft rings
on shipping container.

d. Hoist assembly into place on trailer.

Change No. 7 - 4 February 1972 3-2A/3-2B



R-3896-9 Seclion III
Paragraphs 3-5 to 3-8

c. Secure assembly to trailer bed as shown controlled in pairs (front and rear) by separate
in figure 3-l. switches to jog lagging cylinders.

f. Remove sling, j. Check engine oil level. Add oilas re-
quired by indicationon dipstick, (Use SAE 30

3-5. LOADING MISCELLANEOUS LOOSE in summer; SAE I0 in winter.)

EQUIPMENT. k, Operate levelingjacks and check for
proper operation. Inspect for hydraulic

a. Using a forklift, position containers of leakage.
loose equipment on trailer to equally distribute
weight. 3-7. INSTALLING SHIPPING PALLET ON

CARGO LIFT TRAILER.

b. Secure containers to trailer wilh high-
strength rope or chains. 3-8. If shipping pallet is to be transferred

from a location other than that of the aircraft

CAUTION onto cargo lift trailer, load pallet as outlined
in steps a through h. If pallet is to be trans-

Tighten rope or chains snugly but ferred from aircraft B-377-PG or B-377-SG,
do not overbind, since damage to transfer palletas outlinedin steps ithrough aa.

shipping containerscan occur. a. Prepare cargo lift trailer for use as out-
lined in paragraph 3-6.3-6. PREPARING CARGO LIFT TRAILER

FOR USE. The following steps outline preop- b. Attach a suitable prime mover to tow bar
erationaI inspection tasks required to prepare of traiIe}', and tow trailer into position next to
the cargo lift trailer for use in loading and un- pallet.
loading cargo from aircraft B-377-PG and
D-377-SG. c. Set trailer parking brai;es.

d. Attach Engine Handler SlingG4052 (or

a. Visually inspecttrailerfor any damage equivalent)to a facilityhoist capable of lifting
that can impair operation of the trailer. 4,000 pounds (for heavyweight pallet) or 2,700

b. Check tires for proper inflation (90-psig pounds (for lightweight pallet)..

pressure), e. Install suitable eyebolts, with lift rings
attached, to pallet.

c. Set parking brakes, and check for proper
operation, f. Using hoist, position sling above pallet,

and connect sling to lift rings of pallet.
d. Check hydraulic reservoir level. Oil

must be visible in sight gage. CAUTION

Eyebolts of pallet must have full
e. Check fuel tank supply. If necessary, fill thread engagement and must be post-

fuel tank with regular gasoline, tioned so that lift ring is in line with
the lift before sling is connected.

f. Re'move portable operator control panel
from stored position at aft end of trailer, g. Using facility hoist, install pallet on

trailer between 2 guide rails.
g. Turn on battery switch, place engine

switch in upper position, and press starter but- NOTE
ton (manually choke if necessary) until engine
starts. If loading aircraft B-377-PG, pallet

is positioned with shipping buttress

h. Check hydraulic pressure gage. When mount holes at aft end of cargo lift
pressure reaches 1,300 to 1,500 psi, engine trailer. For loading aircraft
should idle. B-377-SG, shipping buttress mount

holes in pallet are on forward end of

i. Using controls on portable control panel, cargo Iift trailer.
raise platform. Platform cylinders may be --:

3-3



Set'lion lIl R-3896-9
Paragraphs 3-9 to 3-10

h, Secure each end of pallet to trailer with a r. Connect a cable to pallet and extend il
chain capable of holding 20, 000 pounds, to pre- down trailer platform and over roller end of
vent longitudinal movement of pallet, platform.

i. Pro:pare cargo lift trailer for use as out- s. Connect other end of cable to a winch on
lined in paragraph 3-6. prime mover.

j. ARaeh a suitable prime mover to low bar t. Using prime mover as a source of power,
of trailer, and tow trailer into position next to pull pallet onto cargo liIt trailer platform he-
aircraft, alining guide rails on trailer with tween 2 guide rails.aircraft.

k. When trailer is correctly alined with air- u. Secure each end of pallet to trailer with a
craft, set trailer parking brakes, chain capable of holding 20,000 pounds, to pre-

vent longitudinal movement of pallet.

1. Remove pyramid jack bases Item their
v. Disconnect cable from pallet to prime

hangers and place under each leveling jack. mover.

w. Lower pla'tform onto trailer chassis
C AU TION assembly.

Make sure jack bases are centered x. Retract leveling jack cylinders.
exactly under jack cylinder rods.

y. Store pyramid jack bases on their hangers.
m. Extend jack cylinders until load is rest-

ing on bases, z. Release parking brakes.

n. Raise platform to required height. Plat- an. Tow trailer away from area.
form cylinders may be controlled in pairs
(front and rear) by separate switches to jog 3-9. INSTALLING ENGINE SHIPPING BUT-
lagging cylinders. TRESS ON SHIPPING PALLET. (See figure

3-2.) Engine Shipping Buttress G4067 is used
during transportation of the engine in the air-

CAUTION craft to prevent forward movement of the engine
and air transport engine handler during air-

Scissor arm wheels must be in con- craft landing. The buttress is bolted directly
tact with the tracks at eli times to to the shipping pallet.

make sure load is equalized.
a. Position engine shipping buttress on

oo Make final alinement of trailer platform shipping pallet.
to aircraft cargo floor by adjusting individual
leveling _aeks. b. Secure buttress to pallet with bolts.

c. Torque bolts in accordance with Acre
CAUTION Spacelines or customer requirements,

Platform cylinders must not be used 3-10. LOADING ENGINE ON SHIPPING PAL-
to aline platform with aircraft. LET. (See figure 3-3.)

p. If pallet is being transferred from air- a. Position low-bed trailer next to cargo
craft B-377-SG, push pallet onto cargo lift liIt trailer.
trailer platform between 2 guide rails, using
aircraft winching equipment, b. Prepare cargo lift trailer for use as

outlined in paragraph 3-6.
q. If pallet is being transferred from air-

erMt B-377-PG, unload pallet as outlined in c. Stop trailer engine and turn off ignition
steps r through v. switch and battery switch.

3-4



R-3896-9 Sertion Ill

G4_7-E-IC

Figure 3-2. Installing Fngine Shipping Buttress

d. Set trailer parking brakes, k. Connect sling cables to handler at 2 for-
ward lift adapters and 2 aft lift rings {located

e. Unzip engine cover flaps covering engine forward of rear stacking adapters).
gimbaI.

CAUTION

f. Remove adapter from engine shipping
buttress and secure adapter logimbal with at- Cables must not be connected to the

Inched pins. extreme aft Uedown/Iift rings, since
this can damage the engine thrust
chamber exit when the handler is

NOTE lifted.

The pins go into the adapter from the
adapter side. • Eyebolts of lift rings and bolts of lift

adapters must have full thread en-
g. On engine shipping buttress, back out gagement and most be positioned so

adjustment screw, that Iift rings and adapters are in
line of lilt before sling is connected.

h. Attach Engine Handler Sling C-4052 to a

facility hoist capable of lifting 30, 000 pounds. I. Using hoist, transfer engine and air
Attach guide lines to sling, transport engine handler from low-bed trailer

i. Remove 2 forward IiR/tiedown rings from to shipping paIlet on cargo lift trailer. Post-
Air Transport Engine Handler G4044 and install tion handier so that engine gimbal is alined
2 forward lift adapters {stored on forward plat- with ad]ustmedl screw on buttress.
form}. Storelift/tiedown rings on forward m. Check that handler wheel brakes are
pla{eform, unlocked.

j. Using hoist, position sling above handler.

3-5
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AUUTMEN
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Figure 3-3. Loading Engine on Shipping Pallet (Sheet I ol 2)
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10400l- E-06

Figure 3-3. Loading Engine on Shipping Pallet(Sheet2 of 2)

n. Connect buttress turnbuckles to handler, b. Using a facility hoist capable el lilting
5,000 p(mnds, position Engine Handler Sling

o. Remove 2 forward lift adapters from G4052 for attachment to adapter or shipping
handier and install 2 Iorward lift/tiedown rings, container. Attach gn_ide lines to sling.
Store lift adapters on forward platform.

c. Connect sling handling cables (long
p. Secure handler to pallet as shown in cables) to 4 lift rings on adapter frame, or to

Iigurc 3-3. 4 lift rings on shipping container.

q. Disc(mnccl sling from handler, d. Hoist assembly into place on shipping
pallet.

r. Tighten shipping buttress ad}ustment
screw until it contacts adapter on engine e. Secure assembly to pallet as shown in
gi tubal, figure 3- 4.

s. Secure screw with attached pin. f. Remove sling,

3-11. LOADING NOZZLE EXTENSION ON 3-12. LOADING MISCELLANEOUS LOOSE

SHIPPING PALLET. (See figure 3-4.) EQUIPMENT ON SHIPPING PALLET.

a. Check that nozzle extension is properly a. Using a forklift, center boxes of loose
installed on Nozzle Extension Handling Fixture equil)ment on shipping pallet in front of ship-
G4080 and that loaded handling fixture is ping buttress.
secured to Nozzle Extension Handling Adapter

"- G408I, or that nozzle extension'is properly b. Secure boxes to pallet with high-strength
installed on shipping container RK392-40013-I1. nylon webbing.
(Peler to section I. )
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S'HIPPING
PALLET

LIFT
TRAILER

i

Figure 3-4. Loading Nozzle Exieusion anti Miscellaneous Loose Equipment
on Shipping Palle_
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R-3898-9 Section III
Paragraphs 3-13 to 3-16

3-13. LOADING SttlPPlNG PALLET INTO I. II engin_'with air lransport engine handler
AIRCRAFT. (See figure 3-,i.} is being loaded into aircraft B-377-PG, load as

outlined in sleps m through o•

a• Start cargo lift trailer engine.
m, Connee_ one end ul a cable to shippb_g

b. Release parking brakes, pallet and extend it down the fhmr _t aircralt
and over roller in forward end of aircraft.

c. Using prime mover• position trailer so
that_alt of trailer is approximately 18 inches n. Connect other cm{ of eable to a winch on
from aircraft am| trailer guide rails are alined prilne ll/over.

with guide rails in aircraft.
o Release alltiedown conneetionsbetween

d• When trailer is correctly alined with air- shipping pallet and cargo lift trailer.

craft, set trailer parking brakes.
p• Using prime alover as a source of power_

e. Remove pyramid jack bases from their pull shipping pallet off cargo lift trailer and
hangers and place under each leveling jack. into aircraft,

CAUTION q. After shipping pallet is positioned in air-
craft, visually inspect for damage. (See figure

Make certain jack bases are centered 3-5.)
exactly under jack cylinder rods. r. Press front and rear piatform switches

on portable control panel of cargo Iift trailer

I. Extend jack cylinders until load rests on and allow pIatform to |ower onto trailer
bases, chassis assembly.

g. Raise platform to required height, Plat- s. Retract leveling jack cylinders,
form cylinders may be controlled in pairs
(front and rear) by separate switches to jog t. Store pyramid jack bases on their
lagging cylinders, hangers.

CAUTION u. Release parking brakes•

When the platform is loaded, the sets- v. Tow trailer away from area.
sor arm wheels must be in contact
with the tracks at all times to equally 3-14. AIR TRANSPORT CHECKLIST.
distribute load.

3-15, The air transport checklist {figure 3-5)

h. Make final alinement of shipping pallet to is to be used as a guide to verify that all nee-
aircraft cargo floor by adjusting individual essary procedures have been accomplished
levelingjacks, prior to and during loadingof the engine into

the aircraft.

CAUTION
3-1g. TRANSFERRING SHIPPING PALLET

Platform cylindersmust not be used FROM AIRCRAFT TO CARGO LIFT TRAIL FR.
to alineplatform with aircraft. (Seefigure3-6.)

i. If engine with air transport engine handler a. Prepare cargo lift trailer for use as out-
isbeing loaded intoaircraftB-377-SG, connect linedinparagraph 3-6.
aircraftwinching equipment to shippingpallet.

b. Start cargo lift trailer engine.

]. Helease all tiedown connections between
shipping pallet and cargo lift trailer, c. Release parking brakes.

k. Using aircraft winching equipment, pull d. Using prime mover, position trailer so

pallet into aircraft, that aft of trailer is approximately 18 inches

3-9



Seelion IlI R-3896-9

Engim S.rial Numb(r Date

h_ilial Initial

Check Requh'ed Or Siamp Check R{<luired Or Slam

BEFORE LOADING ON TR'UCK c. Shipping }mHress installed -

a. No visi/C_h, mlgin_, damage, per R-3896-9,
LOADING ON CLT

b, Engine prepared lot stripping
per R-3896-9. a. Engine loaded on paliel per
(1} Engine in shipping position. R-3896-9.

{2) Desiccant installed. (1) Engine secured topallet.
(3) Closures installed. (2) Handler wheel brakes
(4) Gimbal bearing locks unlocked.

ins:ailed. (3) No visible engine damage.
{5) Engine cover installed.
(6) Engine orms sealed in h. Nozzle extension loaded on

security pouch, pallet per R-3896-9.

e. Nozzle e:<u,nsion prepared Ior BEFORE MOVING CLT
shippin_ per R-3896-9.

a. CLT brakes unlocked.
LOADING ON TRUCK

b. CLT i_ydraulicsystem pres-
a. Engine loaded on low-bed trailer surized to 1,300 to 1,500

per R-389g-9. psig.
{1) Engine faces Iron} el

trailer. AFTER CLT IS I:R3SITIONED TO I
('2) Handler secured to trailer. AIRCRAFT
{3) Handler wheel })rakes

unlocked, a. CLT brakes locked.
{4} No visible engine damage.

b. Leveling jacks fully support
b- Nozzle extension loaded on low- weight of CLT.

bed trailer per R-3896-9.
c. Pallet alined with level of

BEFORE LOADING ON CARGO LIFT aircraft cargo deck.
TRAILER (CLT}

d. Winch connected to pallet.
a. CLT prepared lur use per

R-3896-9. e. Pallet disconnected from CLT.
fl} CLT hydraul{c system pres-

surized to 1 300 to 1,500 I. Pallet loaded on aircraft.
psig.

{2} CLT controls opera/e freely. AFTER LOADING ON AIRCRAFT
(3) CLT brakes Iock(_J.

a. No visibleengine damage.

h. laallct loaded on CLT per h. Move CLT from aircraft.
RL3896-9" (1} Pallet support lowered.
{1) Pall_,! secured lu CLT. (2) Leveling jacks retracted.

(3) CLT towed from area.

Figm'e 3-5. Air Trannp_)rl Checklist
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377_E-1
J

Figure 3-6. PositioningCargo LiftTrailer to Aircraft

3-11



Section Ill R-3896-9

Paragraphs 3-17 to 3-18

from aircraf} and }railer guide rails are alined n. Secure each end of pallet to trailer with a
wilh guide rails in aircraft, chain capable of holding 20,000 pounds, to pre-

vent longitudinalmovement of pallet.
c. When trailer is correctly alined with air-

craft, sel lrailer parking }>rakes. o. Disconnect aircraft winching equipment
or prime mover, as applicable, from pallet.

I. I{emove pyramid jack bases from their
hangers am! place under each leveling }ackt p. Remove forklift from end of trailer.

CAUTION q. Lower platform onto trailer chassis
assemMy.

Make certain jack bases are centered r. Using prime mover, take up slack between
exaclly under jack cylinder rods. trailer and mover to obtain a slight amount of

tension on trailer, away from aircrafL
g. Ex}end jack cylinders until load is resting .

on bases, s. Retract leveling jack cylinders and store
pyramid jack bases on their hangers.

h. Raise platform to level of aircraft cargo

deck. Platform cylinders may be controlled in t. Release trailer parking brakes.
pairs (front and rear} by separate switches to

jog lagging cylinders, u. Tow trailer away from aircraft.

CAUTION 3-17. OFF-LOADING ENGINE, NOZZLE
EXTENSION, AND MISCELLANEOUS LOOSE

When the platform is loaded, scissor EQUIPMENT FROM SHIPPING PALLET_ (See
arm wheels must be in contact with figures 3-3 and 3-4. )
the tracks at all times to equally dis-

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

i. Make final adjustment of cargo Iift plat-
form to shipping pallet in aircraft by adjusting b. Remove tiedown securing air transport
individual leveling jacks, engine handler to shipping pallet and load en-

gine onto low-bed trailer as outlined in pare-
CAUTION graph 3-3.

Platlorm cylinders must not be used CAUTION
to aline platfomn with aircraft.

Do not remove tiedowns until engine
j, Position a forklift at tongue end of trailer handler sling is connected to handler.

as a s fety to prevent pallet from going over
center or trailer platform, c. Remove tiedowns securing nozzle exten-

sion to shipping pallet and load nozzle extension
k. If off-loading pallet from aircraft B-377- -on low-bed trailer as outlined in paragraph 3-4.

SG, connect aircraft winching equipment to

pallet, remove tiedown connections between d. Remove tiedowns securing miscellaneous
pallet and aircraft, and push pallet from air- loose equipment to shipping pallet and load
craft onto cargo lie trailer platform, equipment on trailer as outlined in paragraph

3-5.

1. If off-loading pallet from aircraft B-377-
PG, connect one end of a cable topallet,ex- 3-18. REMOVING MISCELLANEOUS LOOSE
tend itover rolleron tongue end of the cargo EQUIPMENT FROM LOW-BED TRAILER.
lift trailer, and connect other end to a prime

mover, a. Remove tiedowns securing loose equip-
ment containers.

m. ttemove all tiedowns between pallet and
aircraft and, using prime mover, pull pallet b. Using a forklift, remove containers from

from aircraft onto cargo lift trailer platform., trailer.

3-i2



I1-3896-9 $edlion III
Paragraphs 3-19 t_ 3-20

3_I9. REMOVING NOZZLE EXTENSION e. Remove all tiedown chains securing
FROM LOW-BED TRAILER. handler to low4_ed trailer.

a. Using a facility hoist capable of lifting f. Check thai handler wheel brakes are
5,000 pounds, position Engine Handling Sling unlocked.
G4052 for attachment to Nozzle Extension

Handling Adapter C,4081, or to shipping con-" cg, Using hoist, lift engine and handler clear
tainer RK392-40013-11. Attach guide lines to of low-hod trailer and lower to ground.
sting.

h. Disconnect sling from handler and store
b. Connect slinghandlingcables (long inappropriateequipment storage area.

cables} to 4 liftrings on adapter frame, or to
4 liftrings on shippingcontainer.

e. Remove tiedowns securing assembly to
trailer.

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

e. Remove sling.

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

a. Attach Engine Handler Sling G,1052to a

facilityhoistcapable of lifting30,000 pounds.
Attach guide linesto sling.

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.

c. Using hoist,positionslingabove handler.

Lower sling,guidingslingcables down over
engine toprevent possibledamage to engine
cover.

d. Connect slingcables to handler at 2 for-
ward liftadapters and 2 aftliftrings (located
forw,ard of rear stackingadapters).

CAUTION

CabIes must not be connected to the

extreme aft tiedown/liff rings, since
cables can damage the engine thrust
chamber exit when handler is lifted.

• Eyebolts of lift rings 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.

3-13 '3-14



R-3896-9 Section IV
Paragraphs 4-1 to 4-3

SECTION IV

SHIPPING BY WATER TRANSPORT

WARNING

THE FOLLO%%qNG GROUND SUPPORT EQUIPMENT MUST BE OPERATED BY AUTHORIZED
PERgONRrEL TRAINED IN THE USE OF THE EQUIPMERrr.

_ G4044, Air Transport Engine Handler G4080_ Nozzle Extension Handling FixtureG4052, Engine Handler Sling G4081, Nozzle Extension Handling Adapter

4-1. SCOPE. Truck and water transportation e. Using hoist,positionslingabove handler.

are used to transportthe engine, nozzle exten- Lower sling,guiding slingcables down over

sion, loose equipment, and thermal insulation engineto prevent possible damage to engine
to theirfinaldestination. The followingpara- cover.

graphs pro%dde instructionsfor loading and off-
loadingthe engine, nozzle extension,loose CAUTION

equipment, and thermal insulationon a low-bed
trailerand ship, using Engine Handler Sling Cables must not be connected to the
G4052 and a mobile hoist. Truck transport and extreme aft/tiedownrings,since

water transportchecklistsare also included to cables c_m damage the engine thrust
be used as guides to make sure thatnecessary chamber exitwhen the handler is
procedures have been accomplished, lifted.

• Liftring eyeboltsand liftadapter
4-2. LOADING TRUCK TILENSPORT. boltsmust have fullthread engage-

ment and must be positionedso that
4-3. LOADING ENGINE ON LOW-BED liftrings and adapters are in lineof

TRAILER. (Seefigure4-1.) liftbefore the slingis connected.

WARhqNG f. Connect sling cables to handler at 2 for-
ware lift adapters and 2 aft lift rings (located

Air Transport Engine Handler G4044 forward of rear stacking adapters).
and Engine Handler Sling G4052 must g, Position low-bed trailer next to handler.
be operated by authorized personnel
trained in the use of the equipment, h. Using hoist, install engine and handler on

trailer. (See figure 4-L)

a. Make sure that engine is properly installed NOTE

on Air Transport Engine Handler G4044. Front of engine must face front of
(Refer to section L ) low-bed trailer.

b. (Deleted) i. Lock handler wheel brakes, and disconnect
sling from handler.

c. Attach Engine R__ndler Sling G4052 to a j. Remove 2 forward lift adapters from
hoist capable of lifting 30, 000 pounds minimum, handler, and install 2 forward lift/tiedown rings.
Attach guidelines to sling. Store lift adapters on forward platform.

d. Remove 2 fomvard lift/tiedown rings from k. Secure handler to bed of trailer with tie-

Air Transport Engine Handler G4044 and install down chains to prevent movement of handler.
2 for_'ard lift adapters (stored on for_vard (See figure 4-1.)
platform). Store lift/tiedown rings on forward
platform, i. Unlock handler wheel brakes.

Change No. 7 - 4 February 1972 4-1



Section IV R-3896-9

Fi_alre 4-1. Loading Engine and Nozzle Extension on Low-Bed Trailer (Sheet ] of 3)

4-2 Change No. 2 - 5 Apr:l 1968



R-3896-9 Section IV

LOW4BE D TI E E'0%_ _ 25 I"_-

14 PLACES1

RA/LER -_-*--_

OF CROSS- CHAINS

, FORWARD , t_EMBEE ,5 _3S_I

T LEE,O'A_ 1 r-- TI EDOV_N •

WOOD SHOB/N_G,

IF NECESSARy_ TYPICAL E_OD4E T_EDOWN
FOR TRZ_II_R BED CONFIGURJITION WITH

NOZZLE EXTENSION

/ TIE_WN

CIIAINS

(4 pLACES)
T l E D_Aq,/

CHA_S CHAINS CNAINS

(2 PL_CESI (2 PLACES) 14 PLACES)

CHA|N TIEDO'A_

NOT_" _ -

ALL T|EOO_V_ C}IAINS TEPJ_IINATE / _

AT HANDLER TIEOO%'_ RINGS. ALL
TIEDO%$?_ CHAINS AND EQIJlPNENW

MUST HAVE 17.00O_LB-M|N_MUM WOOD SHOHINO_ IF NECESSARY.
SAFE WORI¢.INC LOAD. FOR TRUCK BED

• ALL DIMENSIONS AIIE IN INCHES.

• TYPICAL ENGINE TIEDO_ CONFIGUI_gTIO_

W_TIIOUT NOZZLE EXTENSION.

FI-_-SA

Figure 4-L LoadingEngine and Nozzle Extensionon Lo_,-Bed Trailer(Sheet2 of3)
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Section IV R-3896-9

%_uoK
TRUCK

q f'_

2 PLACES}

NOTE

HA_4DLER MUST BE BtrfTED TO FRONT OR REAR STEP,
REVERSE CHAIN TIEDO%_N FOR NEAR BLI'T'_qNG.

TY_CAL NOZZLE EXTra.ON TIEDOWN CON_qGURA_ON %gTTH ENGL_E

%

"-./'-- . . ,----/--_-k.k,l
. r.....--F----=._o._N"% // AREA /

")t/ " / (T"_'_CAL "
X\ "-_| 4 PLACES)

/ %
/ \ TIEDO%VN

AREA

Y_ _W30 -- 30 2 PLACES)71EDO_ CHAIN (T N AREA

_YgCAL 2 PLACES)

• HUCK BED _"/

_------ WOOD _OP/NG |F NECESSARy

FOR TRAILER BED
NOTE

ALL %_E DO_qqS TE_NATE _N AREAS S_'_IO',A'N.

• ALLD_MEN_ONS ANEININCHEa

• ALL TIEDOWq_ CHAINS OR CABLES NAVE A 5_0_9-FOLqqD
_INIMIJM CAPACITy.

TY_CAL NOZZLE EXTENSION T_EDOW_ CO_GL_RA_ON %%qTHOUT EN_NE.

lO,tO01- E_93 ._;€

Figure 4-1. Loading Engine and Nozzle Extension on Low-Bed Traiier {Sheet 3 of 3)

4--4 Change No. 2 - 5 April 1968



R-3896-9 Section IV
Paragraph 4-4

4-4. LOADING NOZZLE EX-FENSION ON

LOW-BED TRAILER. (See figure4-i.)

WARNING

Nozzle Extension Handling Fixture
G4080 and Nozzle Extension Handling

Adapter G4081 must be operated by
authorized personnel trained in the
use of the equipment.

a. Make sure thatnozzle extensionis prop-

erly installedon Nozzle Extension Handling
Fixture G4080 and thathandling fixtureis

secured to Nozzle Extension Handling Adapter
C,4081,or thatnozzle extensionis properly

installedon shipping containerRK392-40013-11.
(Refer to sectionL )

Change No. 7 - 4 February 1972 4-4A/4-4B



R-3896-9 Section IV
Paragraphs 4-5 to 4-13

b. Using a facility hoist capable of lifting of sbJpping area. The loose equipment and
5,000 pounds, position Engine Handler Sling thermal insulation containers may be stacked a
G4052 for attachment to adapter or shipping mmximum of 12 feet high.
container. Attach guidelines to sling.

a. Remove tiedowns that secure loose equip-
c. Connect sling cables (long cables) to 4 ment and thermal insulation containers.

lift rings on adapter frame or to 4 lift rings on
shipping container, b. Dsing forklift, remove containers from

trailer or truck and place aboard ship.
d. Hoist adapter or container with nozzle

extensioninto placeon trailer. CAUTION

e. Secure adapter or container to bed as Rope or chains must be tightened
shown in figure 4-1. snugly, but care must be taken not

to overbind since damage to ship-
f. Remove sling, ping containers can result.

4-5. LOADING LOOSE EQUIPhgENT AND c. Secure loose equipment and thermal insu-
THERMAL INSULATION. Loose equipment lation with chains or rope to cargo deck
may be transported on the low-bed trailer with
the engine and nozzle extension, or it may be 4-13. LOADING NOZZLE EXTENSION ABOARD
transported on a separate truck. Thermal in- SHIP. (See figure 4-5.) The nozzle extension
sulat_on may be transported on a separate truck, requires approximately 200 square feet of
In either case, equipment is loaded as follows: shipping area.

a. Using a forklift, position containers of a. Position a mobile hoist capable of lifting
loose equipment or thermal insulation on trailer 5_000 pounds, aboard ship to one side at aft
or truck bed to equally dtstributu weight, end of cargo deck.

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

Rope or chmns must be tightened
snugly, but care must be taken not c. Position truck/trailer aboard ship next to
to overbtud since damage to shipping hoist (preferably backed on).
containers can result.

d. Using mobile hoist, position En_ne Hand-
b. Secure containers with rope or chins to ier Sling G4052 for attachment to Nozzle Exten-

truck/trailer bed. sfon tIandling Adapter G4081 or to shipping con-
tainer RK392-40013-11. Attach guidelines to

| 4-6 through 4-8. (Deleted) sling.

4-9. TRUCK TRANSPORT CHECKLIST
| (LOCAL). e. Connect sling cables (long cables) to 4

lift rings on adapter frame or to 4 lift rings on
4-I0. The truck transport checklist (figure 4-4) shipping container.
is to be used as a guide to make sure that all

necessary procedures have been accomplished f. Remove tiedo_ms that secure adapter or
before the truck departs and that specified re- container to trailer.
quirements are met in transit.

4-11. LOADING WATER TRANSPORT. g. Hoist adapter or container clear of trailer
and lower to cargo deck.

4-12. LOADING LOOSE EQUIPMENT AND
THER_,IAL INSULATION ABOARD SHIP. The
looseequipmentrequiresapproximately105
cubic feet of sb/ppLng area, and thermal insu-
lation requires approximately 1,315 cubic feet Figures 4-2 and 4-3 deleted. |
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Section IV R-3896-9

Iuitial or Initial or

Check Required Stamp Check Required Stamp

EFORE LOADING ON TRUCK I G. No visible extension
damage.

a. No visible engine damage, d. Nozzle extension prepared
for shipping in accordance

bo Engine prepared for sb/pping with R-3896-9.
in accord_mce with R-3896-9.

(1) Nozzle extension in-

(l) Engine in lowered stalledon Nozzle

(shipl_ng)position on Extension Handling
Air Transport Engine Fix-huveG4090 and
Handler G4044. Nozzle Extension Han-

dlingAdapter G4081

or shipping container
(2) Desiccant installedin RK392-40013-II.

closures.

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.

LOADING ON TRUCK

(5) Thrust chamber throatclosure installedor

thrust chamber throat
a. Engine loaded on low-bed

security closure installed trailer in accordance with
| mud sealed. R-3896-9.

(6) Engine cover installed
| and sealed. (1) Engine faces front of

trailer.

(7) Engine forms sealed "

in waterproof maierial (2) Handler secured to
in security pouch, trailer.

(8) Serial numbers of
seals recorded in (3) Handler wheel brakes
Government Bill of unlocked.

Lading. _ °

(9) Engine Log Book may (4) No visible engine
be mailed or can damage.

accompany the engine,
whichever is suitable, b. Nozzle extension loaded on

low-bed trailer or truck in
accordance with R-3896-9.

Figure 4-4. Truck Transport Checklist (Local) (Sheet 1 of 2)

4.-6 Change No. 6 - 25 June 1971



R-3896-9 Section IV

Initial or Initial or

Check Required Stamp Check Required Stamp

(1) Adapter or shipping (2) Estimated arrival
container secured time.
to trailer or truck.

(3) Seal numbers.
(2) No visible nozzle

extension damage.
b. Consignor must notify

consignee by telephone
e. Loose equipment or or radio of arrival

thermal insulation con- time at least 2 hours
tainers loaded on trailer before arrival.

or truck in accorcta_ce
with R-3896-9.

e. Driver must comply
with the following:

(1) Containers properly
secured to trailer or
truck. (1) Know his respon-

aibilities.

(2) No _Isiblecont2dner

damage. (2) Notifyconsignee of
breakdown, delay,
or any deviation

IN-TRANSIT REQUIREMENTS from planned
transit.

a. Consignor must notify
consignee by TWX of (3) Observe any addi-
the following: tional requirements

designated by trans-
portation officer, as

(I) Departure time and annotated on Govern-
date. merit bill of lading.

Figure 4-4. Truck Tr_msport Checklist (Local} (Sheet 2 of 2) |

All data on page 4-8 deleted. |
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R-3896-9 Section IV

Paragraphs 4-14 to 4-16

h. Remove sling, and drag nozzle extension CAUTION
on its skids to tiedown position.

Cables must not be connected to the
NOTE extreme aft lift/tiedovm rings, since

cables can damage the engine thrust

The recommended tiedown position chamber exit when the handler is
for multiple nozzle extensions and lifted.

engines aboard ship (figure 4-6) • Lift ring eyebolts and lift adapter
places the engines fomvard of the bolts must have full thread engage-
nozzle extensions. It may be nec- ment and must be positioned so
essary to position all engines be- that lift rings and adapters are in
fore positioning the nozzle exten- line of lift before the sling is con-
signs, nected.

• If alterations or deviations to f. Connect sling cables to handier at 2 for-

recommended tiedown posiiSons " ward lift adapters and 2 aft lift rings (located
for multiple engines and nozzle forward of rear stacking adapters).
extensions aboard ship (figure
4-6) are necessary, concur-
rence of Rocketdyne Engineering g. Remove all liedown chains that secure
is required, handier to low-bed trailer, and attach 4 guide

ropes to handier.

i. Secure adapter or container to cargo deck

as illustrated in figure 4-6. h. Check that handier wheel brakes are
unlocked.

4-14. LOADING ENGINE ABOARD SHIP. (See

figure 4-5.) The engine and handier require i. Using hoist, lift engine and handier clear

approximately 200 square feet of shipping area. of low-bed trailer and carefully lower to cargo
CAITTION deck. Disconnect sling.

The engine must not, under any cir- j. Back or tow handler and engine to recom-
cumstances, be loaded aboard the mended tiedown position shown in figure 4-6_
ship by any transport other than the

low-bed trailer since damage to

engine and handler could result, k. Secure handler to cargo deck as illustrated
in figure 4-6.

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

end of cargo deck. NOTE

b. Position a tug _-lth a towing capacity of If alterations or deviations to re-

4,000 pounds aboard ship forward of hoist, commended tiedown positions for
multiple engines and nozzle exten-

c. Position truck/trailer aboard ship next sions aboard ship (figure 4-6) are
to hoist (preferably backed on). necessary, concurrence of Rocket-

dyne Engineering is required.
d. Using mobile hoist, position Engine

Handler Sling G4052 for attachment to Air

Transport Engine Handler G4044, guiding sling 4-15. WATER TRANSPORT CHECKIIST.
cables down over engine to avoid any possible
damage to engine.

e. Remove 2 for_-ard llft-tiedown rings from 4-i6. The water transport checklist (figure 4-7)
Air Transport Engine Handler G4044, and in- is to be used as a guide to make sure that all
stall 2 forward lift adapters (stored on forward necessary procedures have been accomplished

platform). Store iift/tiedown rings on forward before the ship departs and that specified re-
platform, quirements are met in transit and at final

destination.

Change No. 5 - 4 November 1969 4-9



Section IV R-3896-9

J

Fl-S-3

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

4-10 Change No. 2 - 5 April 1968



R-3896-9 Section IV

FRAME FRAME
1_0"_ _ STATION 53

I _TYP1CALI / STATION 63

I

,T1 i|26_" / 3
[TYPICAL) • i

NOZZLE EA'rENSqON ON NOZZLE F-I ENGINE ON AIR TRANSPONT
EXTENSION HANDLING ADAPTEN C.-40gl ENGINE HA_DLER 04044 {TYPICA,L)
(TYPICAL)

FORWARD

/

(TYPICAL /
2 pLACES)

i

SHACKLE A_*'DCIIAIN

TIEDOWN (TYPICAL) TIED(_
(TYPICAL AFT

1 1 \ VIEW LOOKING END ONLY)
NOTE FORWARD

ALL TIEDOWN CHAINS_ SHACKLES, _'D
TURNI_UCKLES OR LOAD BENDERS HAVE

AN _, 000- LB_MIN_ MUI'_ SAFE WON _L,_qG

FI-_-4A

Figure 4-6. Recommended Tiedown Positions :[or Multil_Ie Engines and
Nozzle F_-densions Aboard Ship (Sheet 1 of'2)

Change No. 3 - 3 July 1968 4-11



Section IV R-3896-9

SH)E VIEW

NOTE NOZZLE EXTENSION HANDLING
ADAPTER C,4081 (TYPICAL)

ALL TEEDOWN CltA]_S_ SHACKLES_ AND
TLrBNBUCKLES OR LOAD BINDERS HAVE
A 4_ 000-LB-MINIMUM SAFE WORKING
LOAD< FI-9-7

Figure 4-6. Recommended Tiedown Positions for Multiple Engines and
Nozzle Extensions Aboard Ship (Sheet 2 of 2)

4-32 Change Noo 3 - 3 July 1968



R-3896-9 Section IV

Initialor lui_Jalor

Check Required Stamp Check Required Stamp

BEFORE LOADING ON SHIP (i) Containersproperly
secured to cargo

a. No visible engine damage, deck.

b. Tug aboard ship in accord- (2) No visible container
ance with R-3896-9. damage.

e. Mobile hoist aboard ship IN-TRANSIT REQUIREMENTS
in accordance with R-3896-9.

a. Security of tiedown chains
d. Adequate supply of tiedown (twice da21y).

equipment.
b. Consignor must notify con-

e. Engine Handler Sling G4052 signee by telephone or
accessible to hoist, radio 2 hours prior to

arrival.
f. No visiblenozzleextension

damage. OFF-LOADING REQUIREMENTS

g. Loose equipment and thermal
insulation properly packaged a. Engine loaded on low-bed
for shipping in accordance tr_ler in accordance with
with R-3896-9. R-3896-9.

LOADING ON SHIP (I) Engine faces front of
trailer.

a. Truck aboard ship in accord-
mace _ith R-3896-9. (2) Handler secured to

trailer.
b. Engine loaded aboard inac-

cordance with R-3896-9. (3) Handler wheel brakes
(1) Handler secured to cargo unlocked.

deck.

(2) Handler wheel brakes (4) No visible enginedamage.

unlocked, b. Nozzle extension loaded on low-
bed trailer or truck in accord-

c. Nozzle extension loaded macewith R-3896-9.
aboard ship in accordance

with R-3896-9. (1) Adapter or shipping con-
rather secured to trailer

(I) Adapter or shipping or truck.
container secured to

cargo deck. (2) No visible nozzle exten-
sion damage.

(2) No visiblenozzleexten-
siondamage, e. Loose equlpmentor thermalinsulai2on containers loaded

on trailer or truck in accord-
d. Loose equipment and thermal mace with R-3896-9. :.

insulation containers loaded

aboard ship in accordance (1) Containers properly secured
with R-3896-9. to trailer or truck.

(2) No visible container damage.

Figure 4-7. Water Transport Checklist

Change No. 5 - 4 November 1969 4-13



Section IV R-3896-9
Paragraphs 4-17 to 4-19

4-]7. OFF-LOADING WATER TRANSPORT, h. Using hoist, install handler on trailer
(figure4-I).

4,18. OFF-LOADING ENGINE FROM SHIP.
(See figure 4-5.) NOTE

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

The engine must not, under any cir-
cumstances, be oft-loaded from the i. Check that handler wheel brakes are
ship by an), transport other than the locked, mud disconnect sling from handler.
low-bed trailer since damage to en-
_ne and handler could result, j. Remove 2 forward lift adapters from han-

dler mud install 2 forward liff/liedown rings.
a. Position a mobile hoist capable of lifting Store lift adapters on forward p_tform.

30.,000 pounds, aboard ship to one side at aft
end of cargo deck. k. Secure handler to bed of trailer with tie-

down chains to prevent movement of handler.
b. Position a tug with a towing capacity of (See figure 4-1.)

4,000 pounds aboard ship forward of hoist.
L Unlock handler wheel brakes.

c. Position truck/trailer aboard ship next
tohoist (preferably backed on). CAUTION

d. Remove liedown chains from handler_ The truck/trailer must be eased over
and back or tow handler and engine next to off-ramp cleats to prevent excessive
mobile hoist, impact forces on the engine.

e. Using mobile hoist_ position Engine m. Drive truck/trailer with engine and han-

Handler Sling G4052 for attachment to Air dier loaded, off the ship.
Transport Engine Handler G4044, guiding sling
cables down over engine to avoid any possible 4-19. OFF-LOADING NOZZLE EXTENSION
damage to engine. FROM SHIP. (See figure 4-5.)

fo Remove 2 forward lift/tiedown rings from a. Position a mobile hoist capable of lifting
Air Transport Engine Handler G4044, and in- 5,000 pounds, aboard ship to one side at aft
stall 2 forward lift adapters (stored on forward end of cargo deck.
platform). Store l_t/liedown rings on forward
platform, b. Position a tug with a towing capacity of

4,000 pounds aboard ship forward of hoist.
CAUTION

c. Position truck/trailer aboard ship next to
Cables must not be connected to the hoist (preferably backed on).
extreme aft lift/tiedown rings, since
cables can damage the engine thrust d. Remove tiedowns that secure adapter or
chamber exit when the handler is container to cargo deck.
lifted.

e. Using tug, drag adapter or container on
$ Lift ring eyebolts and lift adapter its skids next to mobile hoist.

bolts must have full thread engage-
ment and must be positioned so that f. Using mobile hoist_ position Engine Hart-
lift rings and adapters are in the dler Sling G4052 for attachment to adapter or
line of lift before the sling is shipping container. Attach guidelines to sling.
connected.

g. Connect sling cables (long cables) to 4 lift
g. Connect sling cables to handler at 2 for- rings on adapter frame or to 4 lift rings on

ward lift adapters and 2 aft lift rings (located shipping container. .,
forward of rear stacking adapters.

4-14 Change No. 5 - 4 November 1968



I R-3896-9 Section IV
Paragraphs 4-20 to 4-26

h. Hoist adapter or container with nozzle 4-24. REMOYqNG ENGINE FROM LOW-BED
extension_ intoplace on trailer. TRAILER.

i. Secure adapter or containerto trailerbed a. Attach Engine Handler Sling G4052 to a

as shov:nin figure 4-I. facili_¢hoistcapable of lifting30,000 pounds.

j. Remove sling.
b. Remove 2 forward lift/tiedown rings from

4-20. OFF-LOADING LOOSE EQUIPMENT Air Transport Engine Handler G4044 and install
AND THERMAL INSULATION FROM SHIP. 2 forward lift adapters (stored on forward plai-

form). Store lift/tiedown rings on forward
a. Remove tiedowns that secure loose equip- platform.

ment and thermal insulation containers to cargo

deck. c. Using hoist, position sling above handler_

b. Using a forklift, remove containers from Lower sling, grading sling cables down over
ship and pIaie on truck/trailer, engine to avoid an}- possible damage to engine.

CAU TION CAUTION

The rope or chain must be snug but not Cables must not be connected to the

overbound since damage to shipping ex-treme aft lift/tiedow-n rings_ since
containers can occur, cables can damage the engine thrust

c. Secure containers with rope or chain to chamber exit when the handler is

truck/trailer bed. lifted.

4-21. OFF-LOADING TRUCK TRANSPORT. • Lift ring eyebolts and lift adapter
bolts must have full thread engage-

4-22. REMO¥qNG LOOSE EQUIPMENT AND merit and must be positioned so
THERMAL INSULATION FROM TRUCK/ that lift rings and adapters are in

the line of lift before the sling is
TRAILER. - connected.

a. Remove tiedmvns that secure loose equip- d. Connect sling cables to handler at 2 for-
ment sad thermal insulation containers to ward lift adapters sad 2 aft lift rings (located
truck/trailer, forward of rear stacking adapters).

b. Using a forklift, remove containers from
trailer or truck, e. Remove all tiedown chains that secure

handler to low-bed trailer.

4-23. REMOYKNG NOZZLE EXTENSION FROM
LOW-BED TRAILER. f. Make sure that handler wheel brakes

are unlocked.

a. Using a facility hoist capable of lifting
5,000 pounds_ position Engine Handier Sling g. Using hoist, lift engine and handler clear
G4052 for attachment to Nozzle Extension of low-bed trailer and carefully lower to ground.

Handling Adapter G4081 or to shipping con-
tainer RK392-40013-11. Attach guidelines to h. Lock handler brakes, and disconnect

sl_ng, sling from handler and store in appropriate
equipment storage area.

b. Connect sling handling cables (long cables)
to 4 lift rings on adapter frame or to 4 lift rings
on shipping container. 4-25 and 4-26. (Deleted) |

c. Remove tiedowns that secure adapter or
container to low-bed trailer.

d. Hoist adapter or container with nozzle ex- All data on pages 4-16 through 4-18 deleted. |
tension clear of low-bed trailer and lower to

ground.

e. Remove sling.

Change No. 5 - 4 November 1969 4-16/4-16



R-3896-9 APPENDIX

MANUAL DATA SUPPLEMENTS

i Manual Data Supplements are issued from time this manual. The statusof each Supplement

to time to communicate important and urgent is indicatedin the "Supplement Status"column.
in.formatinn concerning the equipment covered For active Supplements, no status is entered_

in this manual. These Supplements bear an Fo2 incorporated Supplements, '2ncorporated"
identifyingnumber and should be filedin this is entered.

Appendix•

Manual Data Supplements directlyaffectthe Upon receipt of a Manual Data Supplement,
make an appropriate reference to the Supple-

data in this manual and will be incorporated ment in the margin next to the data supple-
into this manual during a future updating effort, mented and enter the number, date, and subject |
A Supplement Record is issued periodically to matter of the Supplement on the Manual Data Iindicate the status of Supplements issued for Supplement Record.

MANUAL DATA SUPPLEMENT RECORD

This Supplen/ent Record indicates the status of Supplements
issued for Technical Manual R-3896-9. Supplements which
have been incorporated into this manual shall be removed
from the Appendix and destroyed.

Supplement Supplement
Number Dated Description Status

R-3896-9-1 22 May 1967 Changes turbopump shaft Incorporated
preload fixture and in-
stallation procedure.

R- 3896- 9- 2 30 June 1967 Provides requirement and Incorporated
installation procedures
for thrust chamber throat

security closure.

R-3896-9-3 7 July 1967 Corrects part number and Incorporated
pressurizing agent used in
thrust chamber throat

closure.

R-3896-9-4 ll July 1967 Adds removal procedure Incorporated
for turbepump shaft
preload fixture.

R- 3896-9-5 9 August 1967 Adds storage information Incorporated
for attachingparts and
installationinstructions

for turbopump shaft pre-
load fixture.

R-3896-9-6 11 August 1967 Changes security closure Incorporated
shaft installation proce-
dure and adds padding for
engine cover.

R-3896-9-7 16 August 1967 Added seals for impact Incorporated
recorder cover.

Change No. 3 - 3 July 1968 A-1
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Supplement Supplement
Number Dated Description Status

R-3896-9-6 12 December 1967 Includes addifional handling Incorporated
instructions and expands • ,
driver operating procedures.

R-3896-9-9 20 May 1968 Clarifies operation of impact Incorporated
recorder unit during water
shipment.

R-3898-9-I0 15 August 1968 Clarifies indication of Incorporated
humidity indicator on
Thrust Chamber Throat

Security Closure G4069.

R-3896-9-11 2 December 1966 Specifies attaching hardware Incorporated
for closure of Turbopump
Shaft Preload Fixture G4088

and installation of cup
ST3950173RKL001 when
fLx-ture is removed.

R-3896~6-12 8 January 1969 Removes requirements Incorporated
: of Impact Recorder Unit

G4090 for F-1 engine
shipment by water transport.

R-3996-9-13 15 January 1969 Removes requirements Incorporated
of Turbopump Shaft Pre-
load Fixture G4088 for
F-1 engine shipment by
water transport.

R-3896-9-14 18 July 1969 Adds purge requirements Incorporated
for oxidizer pump seal
when rotating engine from
vertical to horizontal
{maintenance) position
and from horizontal to
lowered (shipping) position.

R-3896-9-15 30 July1969 Adds requirementfor Incorporated
installing turbopump shaft
preload fixture on turbo-
pump for an individual
turbopump shipment.

A-2 Change No. 5 - 4 November 1969
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Supplement Supplement
Number Dated Description Status

R-3896-9-16 5 December 1969 Removes the requirement for Incorporated
a SuppIemental Engine Log
Book and the recording of the
thrust chamber throat security
closure lock combination.

R-3896-9-17 28 January 1970 Spec flies the part number of Incorporated
the turbopump oxidizer inlet
closure to be used in conjunc-
tion with the turbopump shaft
preload fixture.

R-3896-9-18 24 August 1970 Adds a requirement for pro- Incorporated
tecting the nozzle extension
attach flange and the igniter
boss threads during shipping.

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


