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PART ONE
INTRODUCTION

Section |. GENERAL
1. Scope

These instructions are published for the informa-
tion and guidance of the personnel to whom this
equipment is assigned. They contain informa-
tion on the erection, operation, and maintenance
of the equipment, as well as descriptions of the
major units and their functions in relation to the

other components of the equipment. These in-

structions apply only to the Derrick, Floating, Die-
gel, Steel, 30-Ton, Design 314, Knock-Down, and
are arranged in four parts:

Part One—Introduction.

Part Two—Operating Instructions.

Part Three—Maintenance Instructions.

Part Four—Auxiliary Equipment.

2. Records
The following records will be used by operating
and maintenance personnel to carry out the pre-
ventive maintenance schedules prescribed herein:
Marine Craft Op-
perator’s Daily
Trip Ticket and
P. M
Recordise oy >
Preventive Main-
Serv-

Service

WD AGO Form 55-124.

ternance

ice and Techmni-

cal Inspection

Work Sheet for

Marine Craft__ WD AGO Form 55-125.
Work Sheet for

Full Track and

Tank-Like

Wheeled Vehi-

e R WD AGO Form 462.
Unsatisfactory

Equipment Re-

i) e e AL WD AGO Form 468.

Section Il. DESCRIPTION AND DATA

3. Description

a. GexeraL, The equipment deseribed in this
technical manual is identified as the “Derrick,
Floating Diesel. Steel, 30-Ton, Design 314, Knock-
Down,” manufactured by the Dolomite Produects
Company. The barge is prefabricated and can be
assembled and disassembled in accordance with
a match marking system. Each of the eight ves-
sels or pontoons which float the barge forms the
largest single unit and can be mounted on a flat
car for transportation by rail. A 130-hp Diesel
engine powers the derrick and hoist which, in nor-
mal service, is utilized to transfer cargo from
Maximum capacity
of the equipment is 30 tons on the main hoolk at
62 foot radius, and 5 tons for the whip hook. The
[ift height above water level is 58 feet at H2-fool
Floodlights are provided on the roof of
the deck house, A-frame, and boom to furnish illu-
mination for night operation. The main genera-
tor, belt-driven from the Diesel engine, generates
electricity for the lighting system. In addition,
an auxiliary generator. driven by a small Diesel
engine, generates electrical power for appliances
in the galley. Complete berthing, messing, and
sanitary facilites for a crew of four are provided.
During cold-weather operation, oil stoves heat the
deck house.

wharf to lighter or reverse.

radius.

The barge is not self-propelled; an
electrically powered capstan on the forward port
side of the barge is provided for maneuvering
A name plate
for the barge is located on the outside of the deck

short distances along the wharf.

house at the entrance to the crew quarters. (See
fig. 3.)

b. Masor Equiemext. Major equipment dis-
cussed in this manual refers to that equipment nsed
directly for hoisting or swinging, It ineludes
main engine, air compressor, hoist, and derrick.
Power for operation of the
hoist drums, main generator, and air COMPressor

(1) Main engine.




Figure 1. Derrick, floating Diesel, steel, 30-ton, design 314, knock-down. (See note, par. 7 M.)
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Figure 3. Name plate, barge derrick.

for the hoist drums friction clutches is provided
by a Caterpillar diesel engine. The engine mount-
ing rails are fixed to foundation girders at the en-
trance to the galley and directly in front of the
windows at the aft end of the deck house. Suf-

Figure 4.

ficient space is provided between the hoist and
the engine to permit working on the engine and
to provide clearance for cranking the starting en-
gine which is mounted on the side of the main en-
gine. The main engine radiator is against the side
of the wall separating the galley from the engine
room, and is identified by the name Caterpillar,
A day fuel tank is mounted on the opposite end
of the engine. The main engine and starting en-
gine are not provided with a nameplate. The main
engine is identified by the markings on the side of
the radiator (fig. 4), which give the name, series
and serial numbers of the engine.

This unit is V-belt driven
from the main engine drive shaft and is directly
forward of the main generator.
supplies air under pressure for pnenmatic opera-
tion of the hoist drums friction clutehes. The:
nameplate for the compressor is located on the
lower part of the erankease housing, starboard
side near the chain drive of the hoist.

(2) Aircompressor.

The compressor

Main engine.
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Figure a.

Air compressor.

WORTHINGTON

SIZE = aall NO.
| 44x4 |[ 8953 |

FITTED WITH FEATHER VALVES
PATENT NOS.1341,145~1916,685~2,092,088
OTHER PATENTS PENDING

WORTHINGTON PUMP & MACHINERY CORR
HOLYOKE, MASS, U.S.A,

A-3712

Figure 6. Nameplate, air compressor.

(3) Hoists. The hoist
drums, with two drums for swinging the boom
mounted adjacent to each other at the forward
end of the hoist. The hoist is mounted on the
center line of the barge and is located inside the
deck house. Two control stands for hoist oper-
ation are stationed at the

is composed of five

forward end of the

Figure 7. The hoist.

© Q)
AMERICAN TERRY DERRICK CO.
SOUTH KEARNY N.J.

SERIAL NO.[4346 |
CAPACITIES

(60000]POUNDS AT (52 _JFT.RADIUS
TOOOO (R} " (R} (N}
© ®)

Figure 8, Nameplate, derrick.

deck house, permitting an unobstructed view of
Cables

from the hoist are brought out to the boom through

the working arc of the hoom and hook.
an aperture in the deck house roof. No name-
plate is provided for the equipment.

(4) Derrick (fig. 1).
of an A-frame with back legs which straddle the
deck house, a T0-foot hoom which pivots on the
hoom seat located directly in front of the deck
house, and four girders on the deck supporting

The derrick is composed

the boom assembly. The boom is raised by a nine-
part topping line and the load block by a seven-
part load line. Swinging is accomplished by two
five-part vang lines. The nameplate for the der-
rick is located on the boom seat in front of the
pivot. (See ﬁg‘. 8.)

¢. AUXILIARY
equipment includes the

Equiement.  The auxiliary

main generator, the

auxiliary diesel generator set, the capstan, and
the portable deck pump.



(1) Main generator. The main generator is
mounted on a bracket located at the aft end of the
deck house against the wall separating the engine
room from the crew’s quarters. It is belt-driven
by the main engine, the belts being covered by a
removable guard provided with a handle. A lift-

ing bolt is fitted at the top of the generator cast-

Figure 8. Main generator.

Figure 11,

ing. The nameplate for the generator (fig. 10) is
located at the center of the generator casting in
front of the lifting bolt. (See fig. 9.)

20 vours | 120
MODEL 1404_6 TYPE
CYCLE RIAL #
TEMP. C RATING
EM,!IER VOLTAGE FIELD AMPS

Nameplate, main generator.

Pigure 14.

(2) Awwiliary Diesel generator set. An auxil-
iary Diesel-driven generator provided for the
barge derrick supplies eleetrical power for light-

ing and operation of electrical accessories in the

galley. The Diesel generator set is located in the

Auwmiliary Diesel generator set,
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deck house against the hulkhead separating the
engine room from the crew’s quarters.

A nameplate, identifying the engine, is secured
to the flywheel housing on the left side of the
engine. The generator nameplate is located on
the motor casting in front of the lifting eyebolt.

The 12-yolt starting battery for the auxiliary
Diesel engine is located between the engine and
the engine room bulkhead,

MANUFACTURED BY
R.H.SHEPPARD CO.; HANOVER.PA, U.S.A.
4 CYCLE DIESEL ENGINE MODEL* IEEEN
CONTINUOUS FULL LOAD RATING N H.P-1200 R.AM

CONTRACT# oaT:
PATENTS 2167.854- 2.210.345-2.276.630
2,271,606 - 2.299,50C - 2. 324 328
OTHER PATENTS PEINDINT

0K B1750 |
[ - e =

FIDELITY Eu—:crmc Co
LANCASTEP Pa.U.S A ®

O 11 - 25 KVA
vous R sz F +ve BB o )

1980 36 70 ALY 1200 G MeDICE L |

arrilicry Diesel cngine

Figure 12, Nameplates, (upper)

and generator (lower).

(3) Capstan. (a) An electrically operated

capstan of the single head type is located forward

of the barge on the port side. A starting switch

is secured to the deck adjacent to the capstan.

STARTING SWITCH

Figwre 13. Capstan and starting siwitch, cover

remouved,

(b) The electric motor and reduction gearing
which fransmit motion to the capstan are located
below deck, and are accessible throngh the hatch
cover on the port side of the deck. The electrical

switeh box and brake used in conjunction with the
capstan operating system are shown in figure 14

Figure 1}, Capstan notor, drive and switeh boe.
(¢) A nameplate tor the capstan drive is secured

to the reduction gear housing casting on the star-

The motor nameplate is attached to

the starboard side of the motor frame.

board side.

GENERAL GO ELECTRIC

]
MOD SER225D 977
HP S0 % gl
B T W 117
t@;.xgmm* i @)

SERIAL NO. Wu 53

Figure 15, Nameplates, capstan drive and motor.

(4) Portable decik pump.  An electrically oper-
ated pump for the purpose of filling hallast tanks,
washing the decks, or for any other utility, is pro-

7



vided outside the deck house. The pump is
mounted on wheels and may be moved to any
convenient location on the barge deck. The pump

GREASE SEAL:- CAUTION ~DO MOT USE PRESSURE GUN KELP GREASE
CUP FILLED AT ALL. TIMES TURN DOWN AREGULARLY

FILL PUMP WITH WATER 2  START MOTOR.
LET PUMP RUN UNTIL [T PICKS UP PRIME.

THE HIGHER THE LIFT OR THE SLOWER THE SPEED,
THE LONGER THIS WILL TAKE.

e e WORES
ENGINE LUBRICATION - USE HIGH ORADE OIS SucH AB
Mobilail 5AE No.|
G FREEZING WEATHER USE Mobilodl Arctie. (8af

CONSTRUCTION. MACHINERY COMPANY _

o WATERLOO, JOWA, U.S.A,

GENERALEEE) ELECTRIC

MODEL SKZ254D105
5 HP50% RISE
PE K cope H FRAME = 94 S PH
(_ Yoits 2207320 B0 CYCLES )
Amp 15 8/6.0
FLSPEED 1735
USPAT 2085955 2233982

Lo, (.7199].2

SCHEmMICTADY MY MADE LA

!CI‘D INDUCTION MOTOR

Figure 17, Nameplates, deck pump and motor.
Figure 16, Portable deck pump.

e. SAFETY Fearvres.  The following safety
i1s identified by a nameplate located at the bottom features are provided for the protection of the
of the carriage frame on the side of the handles. barge and its crew:

The electric motor nameplate is secured to the Life rings with water lights.
frame of the motor. Pump can be operated only Jacket life preservers,
when the main generator is in operation. Boat, which can be used as a life boat.
d. DiererENcE 1N Mopers. An additional plat- Hand fire extinguishers.
form has been added to the aft side of the A-frame Deck pump and hose for fire fighting,
on some models. This platform is located higher Stanchions and guard chain around bar Qe
than the forward A-frame platform and is used rail at deck house.
for access to the A-frame topping block., (See Grab rail around deck house.
fig. 132.) A-frame platform rail.

4. Data

Gexeran Dara. (1) Barge.
Crew _ . ., - 4 men,
Weight, over-all, fully equipped ",
Weight, over-all, fully equipped export : 227.5 tons.
Draft, on salt water, fully equipped - __ 4.5 h_
Barge length, over fenders = _ 61 ft. 8 in,
Barge width, over fenders : i 7 bR A o
Barge depth__ L2 , o SLRNOTOMT
Number of barge sections s e E o

(2) Barge and derrick.
Length, boom extended B S S e 7 s
Height, deck to top of A-frame__ =451t
Height, above water line, boom topped_ _ . e TR R




(8) Main engine.

Make . _ (L LY L5 Oy
Model .

Type.

Fuel

Cooling_ _

Starting system

Ienition system.

Clhuteh._ .

Crankshs 1H rotation _ _

Compression ratio

Piston displacement _ ! y k
Bore and stroke_

Cyele of operation

l"‘il'iu}_" order___

Lubrieation _  _

Weight, complete dry with radiator (starting en-
gine excl.).

Length (from radiator to face of eluteh).

Width

Height

Number of main bearings, removable shell

Diameter of main bearings_

Width of main bearings in lmlnm. 1mr11 ln rear

Diameter and width of erank-pin bearings ___

Journal width .

Diameter and width of piston pin }u aring in con-
neeting rod.

Diameter and width of piston pin bearing in piston_

Connecting rod length (center to center)

Intake valve head diameter

Intake valve head lift

Intake valve head opens_ . >
Intake
Exhaust valve head diameter
Exhaust valve head opens
Sxhaust valve head closes

valve head closes

(4) Starting engine.

Make_

Model

Fuel .

Clooling
Starting system
Ignition

Drive

Bore and stroke____ b E “aAmy
Weight_ _____ L N o Ve, 1 e WA AL e

Caterpillar Diesel.

D-13000.

6-cylinder inline.

Diesel fuel oil.

Fresh water, radiator cooled, V-belt driven
fan. Circulation by centrifugal pump.
Auxiliary gasoline engine mounted on right

(See par. 16.)

Compression ignition, no spark plugs.

Plate type, flywheel, mounted.

Counterclockwise facing flywheel end.

15.7 to 1.

1246 cu. in.

5% by 8 in,

4-stroke cycle.

1-5-3-6—2-4.

Forced feed by gear pump to all main bear-
ings and connecting rod, piston pins and
rocker arm bearings, camshaft and auxil-
iary drive shaft.

6687 1b.

side of Diesel.

871 In.
42% in,

60 in.

2, 4%,

50°B. B. C.
29° A. T. O,

Caterpillar

2-cylinder, vertical type.

Down draft carburetor, gasoline,

Fresh water from Diesel.

Hand crank.

Eisemann R C-2(Q) magneto.

By dise clutch and helical gear
engine flywheel.

3% by 4 in.

350 Ib

Diesel
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(5)

(6)

Hoist,

NPRlear ot el .

Modeleen T

ypesot == N L vy,

Number of drums_
Drums, single:
Diameter_____

Length between flanges_

Flange diameter

Width_ __.
Drums, twin:

Diameter_

Length between flanges,

Flange diameter_
Width. _____
Contrplalats - -

Air valve_.
Drive____

Brakes._.

B T oS

Diesel engine drive shaft pinion to hoist intermediate

gear drive
Intermediate gear to (i:mn

________________ 9 part topping line, 20-in. sheaves.

Reduction ratios

Overall reduction, diesel engine to drum._

Air compressor.
Make:.____
Model
Type. .

Dize
Laubrication .
Coohfp - — .

Derrick.

IV e S

Tl R
Lol Ll e

Boomidength- - _ - . .

Net shipping weight___
Export shipping weight_

oo oo American Hoist & Derrick.
____________ No. 140.

e TaAn,

Two control stations,
-~ 5 (3 single, 1 twin).

19 in.
30 in.
36 in. diam. by 6 in.

16 in.
107% 1n.
30 in.
38 in. diam. by 4 in.
Friction clutch, outside band, air operation;
30-in. diam, by 4-in. width.
Westinghouse Flexair, Type A-2F.
- Chain drive, Diesel to back gear driving
drums.
-~ Outside band, manual operation (foot pedal).
3 single drums—36-in. diam. by 6-in. width;
L pair twin drums—38-in. diam. by 4-in,
width.

7 part load line, 20-in. sheaves, 24-in. boom
load line sheaves.
5 part vang lines, 16-in. sheaves,

3.64 to 1.
2.3 o1,
19.40 to 1.

Worthington Pump and Machinery Corp.
S-14.

=0 VS
—_ 4} by 4 in. ')

Built-in oil pump.
By radiation through fins cast integral with

American Hoist & Derrick.

-~ No. 140—S8tiff Leg.

-~ A-frame construction. Built up of A head,
2 side members cross brace, tie rods ; alld ]
two back legs, each of 2 sections.

Foot pin to main hoist sheaves—70 ft.
Foot pin to whip hoist sheaves—71 ft 3 in.
450,000 Ib.

455,100 Ib.

'H

eylinder head. |




(7) Derrick—Continued

Sheaves:

Topping block
Boom load line_
Vang line block._

Swivel block sheaves:
Topping and load
Vang line_ __

Cable sizes-—6 x 19 1. P.
Topping line
Load line
Vang line
Whip line_

Cable lengths:
Topping line_
Load line .
Vang line (port and starboard each).
Whip line

Muain generator.

Malke

Model

Type-_

Frequency

Phase

Power factor.

Power output

Voltage.

Rpm. e

(9) Auailiary Diesel engine.

Malke

Model -

Type-_

Fuel

Clooling

Starting system
Battery. .-

Ignition system
Crankshaft rotation.
Bore and stroke
Cyele of operation
Lubrication
Generating system

Weight, complete dry, with standard equipment._.
Length with generator over-all__
Width, over-all.
Height, over-all

20 in. diam.
24 in. diam.
16 in. diam.

20 in. diam.
16 in. diam,

9 part, 7% in. diam.
7 part, ¥% in. diam.
5 part, % in. diam.
Single, % in. diam.

__ 700 ft.
_ 700 ft.
_ 550 1t.
250 ft.

American Custom Built.
140-4-6.

0 G.

60-cycle.

3-phase.

80

20 kwa.

120208 a-c.

1200.

Sheppard Diesel.

No. 7.

Single cylinder.

Diesel fuel oil.

Fresh water, radiator cooled, V-belt driven
fan. Circulation by centrifugal pump.
12-volt, Autolite eranking, motor model

MBJ 410 S.

12-volt, Exide, type 6XHG-13 Cat. No.
27450. 100 amp-hr capacity.

Compression ignition, no spark plugs.

Counterclockwise facing flywheel end.

4 in. by 5 in.

4-stroke cycle.

Full pressure, force feed.

Engine driven by V-belt Autolite model
GCK 4805A provided with generator
regulator with over-charge cut-out.

1,100 Ib.

49 in.

29 in.

_ 49 in.




9) Awuailiary Diesel engine—Continued

Number of main bearings (removable shell)
Diameter main and erank pins

Connecting rod bearing, diametor
Connecting rod bearing, length__ :
Connecting rod length (center to center).

(10) Awxiliary Diesel generator.

1) T e B ]
Model
Type

Frequency

Phase

Power factor

Power input

Voltage . L
Rpm ' _ L
Starting battery

(11) Electric capstan.

Make - .
Model . _
Type____
Capacity_ _

Brake

Magnetic control

(12) Auxiliary electrie pump.

Make __
Model _ _
Motor_ __

(13) Electric refrigerator.

Make_ - ____
Model

(14) Galley range.

Make__

(15) Floodlights.

Make.. __
Type
Catalog. .

(16) Oil burner.

Make .
Model

2

-
— CL A

2% in,

_ 20

10% in,

FFidelity Electrie Co.

Frame 802 type LAED.

Direct coupled revolving field, a-c generator
with built-in exeiter.

60-cycle.

Single phase.

0.80.

6.25 kva.

115 a-c.

1200.

12-volt.

Link Belt Co.

No. 10.

Single head.

Capstan exerts a line pull of 5,000 1b with a
line speed of 20 ft. p. m.

General Eleetric solenoid operated model
CR 9516-460.

General Eleetric model SKR 225 D 977, type
KR, 60-cyele, 5-hp.

Allen Bradley Bulletin No. 713, marine type
starter equipped with 2, Bulletin 815, over-
load relays, ITE circuit breaker and Bulle-
tin 709 solenoid type across the line starter.

Construction Machinery Co.

Dual Prime 20 ME.

General Electric Model SK254D105-5-hp—
1800 rpm 220 volts, 3-phase, 60-cycle
ball bearing, splash proof.

Westinghouse.

_ No. L-7.

- owartzbaugh Manufacturing Co.

Everhot Electrical Rangette.

General Electrie.
.49 Novalux Floodlight.
A-44G 43,

Evans Products Co.
Evanoil No, 113,




(16) Ol burner—Continued

Weight _ . __ e s IS L e RO AT

‘ Heat control .. _ S L S - Detroit Lubricator Co.
b. Carvacimius. (1) Barge tanks.

Bifegel kot tL2 e e e w . 3494 gal.
| Fresh water_ _ . ____ el 3 _.- 554 gal.
| Sea water in galley e ) - 30.gal.

Sea water in closet el bl -~ 30 gal.

i ]’ Lubricating oil e = - 60 gal.
"':”"”]".5_: Gasoline. . ___ s S e ! 50 gal.
Kerosene S Emena st e s S s)eal

(2) Main engine (Caterpillar).
, Day fuel tank_ ______-__. AL Ry I Y 60 gal.
, Enthesoll Inerankcage - o - o oo e 34Y b

Water in radiator_ ol -~ 12% gal.
! Cooling water in engine : oo 16k eal
| Total cooling water capacity __ Sl o 99l

Oil in air cooler________ — = v ad e

Oil in fuel injection pump housing____ . ___ 1 pt.

(3) Starting engine for main engine.
Gasoline tank on engine___ LMl S el T
] Oil in air eleaner e R % qt.
ith & Liube oil in erankease_____________ 24 gt.
. Transmission - S= et Lo AL
nodel) (4) Auriliary Diesel (Sheppard).

Diesel fuel oil tank ; I . 1o Lhioal

WPy Lube oil in erankease oL s

Lube oil absorbed by filter S SN e MW

UL Total cooling water capacity . e 220t
iy Water in radiator_______ s o SRt
Bulle-$ Cooling water in engine__ . : e L
e g (5) Electrie capstan drive.

' (Gearesse. . _-.__|_ : L LU gw el Pl o (T

i (6) Air compressor.

Lube oil in crankcase ol o I LR

-hp- (7) Oil burner.
eycle Fuel oil in tank L R et 3% gal.

¢. PervormManceE Data. (1) Derrick.
Main hook:

Maximum load _ . _ ; = e R SN o Y
! Al S 1 DT e e T g __- 30 fpm.
i Line pull___ ) et TR0 has
|' Lift height, above water level at 52-ft radius 58 ft.
[ Operating radius, maximum____________ =-52i b,
i Operating radius, minimum St - 10 ft.
fl Whip hook:
Maximum load at 52 ft. radius e e e s
Operating radius, maximum _ __ = ~ 60 ft.
I Operating radius, minimum . __ T O
Boom:
' Maximum speed hoist eable (main hook)_______ 50 fpm.
Maximum speed hoist cable (whip hook)_______ 180 fpm.
736205—47——2 13




(2) Main engine (Caterpillar).
Brake horsepower. . A : e 130 at 850 rpm,
Governed speed :
Low idle __ ‘ J . 425 rpm.
High idle__ ; 1,055 rpm,
Full load e ! 950 rpm.
IFuel consumption (full load, idle 550 rpm) 15.75 1b per hr.
Full load speed range_ A . 550 to 1,000 rpm.
(3) Starting engine for main engine.
Brake horsepower. : _ - 24 at 2,700 rpm.
Cranking speed (high)__ 250 rpm.
Cranking speed (low) 85 rpm.
Governed speed:
High idle 2,300 rpm.
Low idle 800 rpm,
(4) Auwiliary Diesel engine (Sheppard).
Brake horsepower, full load____ 8 at 1,200 rpm,
Fuel consumption (full load at 1,200 rpm)__ 0.52 Ib per bhp-hr.
Governed speeds i 5 Governed at all operating speeds,
d. CLEARANCES, TOLERANCES, AND ApsustMENT Data. (1) Hoist.
Drum shaft bearings _____ 0.005 in,
Erietion elutches—clearance band and drum 0.010 in.
Brakes—eclearance band and drum___ __ 0,010 in.
(2) Muain engine.
Crankshaft diameter:
Main bearing journals : 3.749 to 3.750 in.
Connecting rod bearing journals 3.624 to 3.625 in.
Main bearing clearance _ .004 to 0.006 in.
Connecting rod bearing clearance : 0045 to 0.006 in.
Piston pin bushing bore._ . : 2.3760 to 2.3765 in.

Piston pin bore (in piston) 2.3754 to 2.3757 in.
9

Piston pin diameter 2.3747 to 2.3750 in.
Piston rings:
Gap Side clearance
Tup i 015 to 0.030 1n. 0.003 to 0.0043 1n.
2d and 3d 020 to 0.030 in 0.003 to 0.004 in.
Oil control (.20 to 0.030 in. 0.0015 to 0.003 in.
Valves:
Stem Face
diameler angle Tappel clearance
[nlet , 0.493 in. 45° 0.012 in. hot.
Exhaust 0.492 in. 45° 0.012 in. hot.
Valve stem elearance in valve stem bushing:
fleteste 5, ——~ 0.005 to 0.007 in.
Exhaust : 0.006 to 0.008 in.
Clompression release clearance : 0,025 to 0.030 in.
Torque wrench tension:
Connecting rod bolts _ _ L ; 1,500 in-lb.
Cylinder head bolts:
7/8 studs [ AP o ) 2o 2.000 in-lb,
o8 studs___ . __ e - __ 700 in-lb.




(2) Main engine—Continued

Main bearing cap stud nuts:
’;'f'H studs._
5/8 studs__
thl icating oil pressure (unmn:- zlt normal spe ml)
Adjust by means of oil pressure relief valve.
Cooling water temperature _
Fuel pressure. __________

(3) Starting engine for main engine.

Crankshaft diameter:
Main bearing journals R et e
Connecting rod bearing journals
Main bearing clearance______
Connecting rod bearing tlo.mmw
Piston pin bushing bore
Piston pin bore (in piston)
Piston pin diameter_ ___
Piston rings:

Minimum gap
Compression__ __
O1l control . _
Valves:

0.010 in.
0.010 in.

Stem diameter
Inlet and exhaust 0.371 to .372
Valve stem bushings—ream

Face angle

in, 45°

(4) Awxiliary Diesel engine (Sheppard).

Crankshaft diameter:
Main bearing journals_
Connecting rod bearing journals
Main bearing clearance :
Connecting rod bearing clearance
Piston pin bushing bore_.
Piston pin bore (in piston)
Piston pin diameter
Piston rings:
Mintmum gap
0.010 i1
0.010 i1

Compression
0il control
Valves:
Stem diameler

Inlet

5 to 0.373
5 3

to 0.37:

372
ZF
BT28

Exhaust. v iy 3725

Valve stem bushings—ream
Lubrication oil pressure
Water temperature

Ammeter._

Generator ‘uul star lmLr motor, bush spring tension

Air compressor, relief valve

6) Capstan starting circuil.

Overload relays

- 4,500 in-lb.
700 in-1b.
30 1b.

160° F. to 190° F.

Instrument must indicate NORMAL.

2.1243 to 2.1250 in.
1.999 to 2.000 in.
0.002 to 0.0037 in.
0.0025 to 0.0035 1n.
1.0943 to 1.0946 in.
1.0939 to 1.0943 1in.
1.0933 to 1.0935 in.

Side clearance
0.0015 to 0.003 in.
0.001 to 0.0025 in.

Tappel clearance
0.008 in. hot.
0.374 to 0.375 in.

2.7490 to 2.7495 in.
7490 to 2.7495 in.
002 to 0.004 in.
002 to 0.004 1n.
500 to 1,5005 in.
500 to 1.5002 in.

1.4998 to 1.500 in.

Side clearance
1. 0.003 to 0.0045 in.
1. 0.0015 to 0.003 in.

Face angle Tappel clearance

in.|
in.
0.3755 to 0.376 in,

Must not fall below 20 1b,
160° to 190° F.

2 amp. on charge side.

42 to 53 oz.

Adjust to 75 1b,

459

Adjust to 15 amp.

0.010 in cold or 0.007

1.




PART TWO
OPERATING INSTRUCTIONS

Section Ill. GENERAL

5. Scope

Part Two contains information for the guidance
of the personnel responsible for receiving and
operating this equipment. The instructions pro-
vided are necessary for erecting the floating crane
and operating the major and auxiliary equipment
aboard it.

Section IV. SERVICE UPON RECEIPT OF
EQUIPMENT

6. General

a. The purpose of the “knock-down™ construe-
tion of the entire barge derrick is to permit dis-
assembly of the unit in accordance with its pre-
fabricated components, when it is required to ship
the barge from one theatre of activity to another.
This is necessary since the barge is not designed to
be towed any great distance on sea. For this rea-
son, the equipment is normally received by the
using personnel in a condition of complete dis-
assembly but processed for oversea shipment.
Under these circumstances, personnel should refer
to paragraph T for instructions on the handling
of the equipment.

b. It is possible, however, to tow the barge short
distances over calm water, and to transfer the
equipment from one local activity to another. In
this case, using personnel will receive the equip-
ment assembled and should refer to paragraph 8
for information on its preparation for operation.

7. Received Disassembled

a. Ereorion Equipment., (1) General. In
assembling the barge derrick, the heaviest unit to
handle is the No. 7 pontoon or vessel which weighs
10,240 pounds. The second heaviest assembly is
the A-frame of the derrick which weighs 17,500
pounds and must be raised to straddle the deck

house. In order to handle these loads, a crane of

at least 20-ton capacity must be available. The
main subunits handled during assembly, and their
weights, arve listed below :

(2) Weights of main subumnits.

Subunits Pound
Barge vessel No. < . - - 35, 800
Barge vessel No. 2___ e e _ 39, 503
Barge vessel No. Y rirs 37, 965
Barge vessel No. 4_.______ St ==g3 37, 600
Barge vessel No, 5______ Jeul el 35, 940
Barge vessel No. 6_.__.__ i - 37, 700
Barge vessel No. 7. ___ i S 40, 240
Barge vessel No, 8_____ __ LI - 30, 947
v - 300
1 Boom seat, with fittings attached o 795
2 A-Frame legs, each ___ et ) 8, 050
1 A-Frame top and fiftings ___ s 2 = 900
I Horizontal eross brace with fittings__ _ e 300
2 Lower section back legs, each = 2, 660
2 Upper section back legs, each el 1 660
1 Lower section boom________ o o 4, 650
1 Upper section boom__ el St == D, 2896
I A-Frame top block = il 625
1 Boom end block _ e . 790
2 Single vang line blocks, each_ __ : 130
2 Double vang line blocks, each e L2 175
2 Vang pendants, each_________ : = 115

1 Kedge anchor- _
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Subunits Prounds
2 Vang pendant bloeks, each__ _ s : 19
I Upper load block_ ___ > B 680
1 Load block hook and check weight. . 2, 090
1 Whip ball and hook_ LoE el 415
2 A-hitehes with pin, each_ __ 1, 300
2 B-hitehes with pin, each _ 1, 300
1 Diagonal forward girder (C-P) o S AR
| Diagonal forward girder (C-8) 2, 600
L Cross girder (D-P). 2, 600
1 Cross girder (D-8)_ el s 2, 600
L Engine girder (E).-.____ . _ 600
I Engine girder (F) 800
1 Engine girder (G) 800
1 Engine girder (H) 100
1 Engine girder (J) 600
1 Main generator foundation 200
1 Auxiliary diesel generator foundation 225
1 Center deck house roof section__ _ _ 250
1 Starboard deck house section BTN
I Port deek house section e ]
1 Forward deck house section S 700
1 Aft deck house seetion_ : e 22000
2 Forward roof sections of deck house 1, 300
1 Tie girder___ = 400
I Aft roof section of deek house 2, 000
I Main engine with air compressor . 11, 500
1 Hoist with two control stands._ _ 14, 500
I Sheppard diesel generator 2, 500
I Main generator___ 750
1 Deck pump . 750
1 Capstan drive and motor._ _ 2, 000
1 Capstan and shaft_ _ 900
1 Refrigerator. 225

b. Erpcrion Stre. (1) In selecting a site for
assembling the barge components and erection of
the derrick, make sure sufficient space is available
for unloading the packing eases in which the equip-
ment. is shipped. Also fake into consideration
space requirements for maneuvering a 20-ton crane.
It is suggested that an area of 150 by 170 feet be
provided for unloading and storing of packing
cases, for the erection site, and for lllit‘l‘;ilinn of
the crane, making a total of about 25,000 square
feet of space to be provided.

(2) The site selected must border a body of wa-
ter where a minimum depth of at least 4 feet is
available at a distance no greater than 5 feet
from the shore.

(3) It is more desirable to assemble the barge
sections in water as this avoids the construction
of ways and also facilitates the maneuvering of

the individual sections into position. With the
sections in water, two men can easily maneuver
each section into its correct position. If the sec-
tions, which weigh approximately 15 tons each,
are assembled on land, it is much more difficult
to move them info correct position for matching
fixed sockets.

(4) Points to remember in reference to erection
site:

(a) Hard, level terrain is desirable.

(b) Nearness to a wooded area from which tim-
ber for erection of ways can be obtained.

(¢) Accessibility to rail or water transportation.

() A source of 110 volts alternating current is
obtainable by operating the auxiliary Diesel gen-
erator with which the barge is equipped.

(e) A source of compressed air for operation of
a pneumatic hammer is available by operating the
air compressor furnished with the barge equip-
ment.

¢. Lauscrine Ways. (1) Launch the barge
broadside or along its longer dimension. A gen-
eral view of a suggested type of launching ways is
given in figure 18.

(2) Construct the fixed ways at the proper in-
clination and carry them far enough below the
water surface to permit the barge to float. Provide
sliding ways upon which the barge vessels are to
be assembled. Provide suitable arrangements for
holding the sliding ways in position until the as-
sembled barge is ready for launching. Grease the
ways to reduce the friction between the sliding and
the fixed sections.

d. Ioentrieicarion Markines. Subunits and
structural members used in the erection of the
barge derrick and subject to possible error in
assembly, are identified by means of a match
marking system. These marks are welded on the
members by depositing weld metal. Correspond-
ing numbers located on the members to which the
foundation girder or structural unit is assembled,
indicates how and where a member should be lo-
cated. It is of extreme importance that original
drawings covering the erection procedure be
available to facilitate assembly of the barge
derrick.

17
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DETAILS OF FIXED WAYS
AND DAGGER LOCATIONS
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Typical construction of launching ways.
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(1) Barge markings.

: Num- S
Dieseription her of Deseription ber of
pieces ploces

Vessel 1_. --| Barge section._ __ : Tie rods
Vessel 2. Barge section_ _ _ | f ! Ladder section.

sel 3. Barge section_ __ _| Ladder seetion .

ssel 4_ Barge section._ _ . : Platform brackets
Vessel 5___ Barge seetion. __ | : Platform _
Yessel 6. Barge section. __ : : _| Platform guard rail
Vessel 7___ Barge seetion. _ _ il i . ___| Lower section—boom
Vessel 8__ . __ Barge seetion_ - _ . .. == = Upper section—hoom and fit-
Vessel 1 to 106 | Sheet piling conneetions_ fings. —
Vessel 107 to 130.| Bridging plates____ A-frame top bloek
Vessel 142 to 143_| Bridging plates Boom end block

Boom foundation. .

Girder A_ _ - _ Diagonal aft girder_ _
Girder B Diagonal aft girder_ _
Girder C-P_ _ | Diagonal forward girder__
Girder C-5_ 14 Diagonal forward girder.
Girder D-P_____ | Cross girder
Girder D-S Cross girder_ _ _ _
Girder E_ ___ Engine girder. ___
Girder F_____ Engine girder-
Girder G__ Engine girder_ _
Girder H_ __ Engine girder_ .
Girder J____ Engine girder_ _
Foundation K Outbearing foundation
IFoundation L Air tank foundation_ _
L e Towing bitts. .
e LT | Closed choeks._ __
13 75 . 30 cleats_ _ _ .
R0t Vang pads___
135 c Hatch cover (24 by 30 in.)
136_ . Hatch cover (24 by 30 in.) -
137 = Hatch cover (26 by 36 in.).
Fawu - = Capstan and shaft
139 : Anchor.___
140__ Snateh block pad.
141 Snateh bloek organized to work on different assemblies simml-
144 2-in. gooseneck vents taneously.
145 3-in. check vent :
146_ 14 ft. dory____
147 _ . Jacob's ladder.__
148 ___ End stanchions... } () Assemble the eight baree vessels.
54t SR Single stanchions : (6) Lay down the derrick, hoist, and machinery
150 Chain (3 lengths) foundations. Install bridging plates.

e 1 A i (¢) Erect the starboard, port. aft, and forward

R e

Ningle vang lead blocks

19

Double vang lead bloeks

BO LD B — —

b =

134 in. by 10 ft. 0 in. vang pend-

ant o
Vang pendant bloek _ _

Upper load block

Load bloeck—hook and weights
Downhaul ball and hook
Searchlights

I o]
B oo

[ o
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L !
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¢. Erpcrion Sequesnce. (1) The manner in
which the barge derrick is assembled is such that

o]

no division into major assemblies is possible ; that
is, the erection: of the barge vessels with deck
house, complete, or derrick, complete, cannot he
performed. Assembly of major components over

F
=
%

];||'r and it 1s necessary to p;tl‘l.i:l]i_\' assemble one
system, start assembly of another component, and

18.

then return to the completion of the first. The
advantage of this system is that the erews ean be

Fligure

(2) The order of assembly procedure to be fol-
lowed in erection of the barge is listed helow:

2 . - aTel ! . o =l { sVl b i A K - f 3 . d

(2) Crane and equipment markings. sections of the ‘[""[‘ ]'“”_'“‘ : l“]_‘”'.‘—’ off the roof
sections, Install ridge givder for support.

(d) Through the roof opening, install the hoist.

main engine, main generator, auxiliary Diesel gen-

[ %]

Engine and wineh_ __
A-leg hitches with pins_
Back leg hitches_ _
A-frame leg.

A-frame leg.

A-frame top and fittings
!ll'lriz(lTll!ll Cross i){‘}ll‘l‘
Lower back legs_

Upper back legs_

]

&

erator, anc 1 a | r cOmpressor.

2]

(¢) Install drives from main engine,
(f) Install the deck house roof sections.
(g) Assemble the A-frame on shore and hoist

e

in position on the barge. Assemble the back legs.
(/) Install the boom on the boom seat.

e




VESSEL NO. 1

MANHOLE COVER

LIFTING PAD

TOWING BITT

VESSEL NO, §

BOOM PIVOT
SEAT

BOOM FOUNDATION

CLOSED CHOCK

NO. &

Figure 19. Barge sections assembled, boom foundation in position.

(z) Install windows and accessories for deck
house, galley and crew quarters.

(7) Install capstan and capstan drive.

(%) Imstall piping system and deck house floor
plates.

(Z) Install electrical wiring system.

(m) Install wire rope hawser reel.

(n) Reeve hoist cables as deseribed in paragraph
42,

(o) Paint barge.

f. Cureck or Avr Items. The War Department
Shipping Document accompanying the delivery
of the barge derrick to the using activity contains
a listing of all major and subassemblies compris-
ing the complete equipment. Personnel charged
with the receipt of the barge derrick should check
these two references in order to insure that the
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contents of all packages are in accordance with
those specified.

Note, Upon receipt of barge sections, check machinery
or equipment which may have been shipped stored in
the sections. Remove any such items before assembling
the sections,

9. Drrrocessing. (1) General. Uncrate and

check items for quantities and apparent damage.
Remove waterproof paper, wooden plugs from
structural pin holes, and adhesive tape from lubri-
cation fittings. Remove preservative coating from

unpainted metal surfaces. Refer to lubrication
orders for instructions on lubrications. Refer to
applicable paragraph for instructions on servie-
ing items listed in the following paragraphs.
(2) Diesel engine and stavting gasoline engine.
Remove waterproof coverings from exhaust line,
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air precleaner, and starting engine air cleaner.
Remove waterproof tape from protected lubrica-
tion points. Check magneto breaker points.
Tighten fan belt. Check erankease oil level and
lubrication points. Service cooling system.

Note. Do not drain anti-freeze solution from cooling

system nor remove tag. Check to see that anti-freeze
solution has not been lost.
Remove
waterproof covering from exhaust line and air
inlet. Service cooling system. Check and tighten
fan belt. Remove waterproof tape from protected
lubrication points. Check erankease oil level and
lubrication points.

(3) Awazliary Diesel genmerator seft.

(4) Air compressor. Remove waterproof cov-
ering from air filter. Remove wrapping from V-
belts. Check crankease oil level.

(D) Deck pumps.
tion and discharge openings.
tive compound.

(6) Capstan. Remove tape from protected lu-
brication points. Fill gear box to proper level
with gear lubricant. Check lubrication fittings.

Remove covering from suc-
Remove preserva-

(T) Electrical system. (a) Motors and gener-
ators. Remove waterproof coverings and adhesive
tape from all apparatus. Remove wrappings from
V-belts. Remove preservative compound from
grooves of pulley sheaves. Carefully lift brushes
and remove wrappings from all motor and gener-
ator commutators, and allow brushes to fall back
imto their normal positions. Remove preserva-
tive compound from bearings, confactor assem-
blies, contacts, and thoroughly clean them.

(b)) Control panels. Remove preservative com-
pound from all surfaces of cabinet, wiring, and
exposed metal parts.

(e) Battery. The battery tagged “Charged and
dry battery” is charged and can be placed in serv-
ice one hour after adding electrolyte. Battery
tagged “Uncharged and moist battery” is not
charged ; add electrolyte and charge fully.

(8) Hoist. (a) Hoist control stands. Remove
wooden box protection covering air valves and
pawl levers. Remove preservatives from foot
pedal and pawl lever linkage with an authorized
solvent. Clean bearing points and lubricate. Re-
move adhesive tape from air gage glass.

(b) Brake and pawl linkages. Remove pre-

servative from pin and lever bearing points.
Clean and lubricate them.

(e¢) Friction cluteh drums and brake band
Remiove preservative compound. Clean
drum faces until they are bright and dry

Caution: Take care not to get any oil or grease
on surfaces of either brake bands or elutch frie-
tion bands.

(d) Hoist driving chain.
tive, clean and lubricate.

(¢) Grease fittings. Remove preservative com-
pound covering adhesive tape and then remove the
protective tape. Clean and lubricate.

(f) Drum gears and intermediate gears. Re-
move preservative, clean and lubricate.

(9) Dervick. (a) Boom pin holes and A-frame
leg pin holes. Remove protecting wood plugs,
remove any remaining preservative, clean and
lubricate.

(6) Sheaves. Remove preservative and clean
and lubricate bearing surfaces of pins.

(¢) Cuable. Remove preservative as cable is un-
Clean and lubricate
before reeling onto hoist drums for reeving.

(10) Galley. wrappings, adhesive
tape, preservative compound, and elean all equip-
ment. Check range burners.

(11) Berthing. Remove all wrappings and
preservative compound on plumbing fixtures. See
that stove pipe on heater is properly connected.
Check position of burner rings and the operation
of fan and shutter. Adjust draft regulator after
chimney is hot.

(12) Z'ools. Remove preservative from un-
painted metal parts. Clean and lubricate.

(13) Spare parts. Remove shipping contain-
ers. but do not remove preservative compound
until spare parts are to be used.

. Barge Errcrion Prooepure. (1) The ves-
sels may be assembled either on land or in water.
If assembled on land, prepare ways suitable for
launching the complete barge as deseribed in ¢
above. The barge is assembled from eight barge

drums.

Remove preserva-

reeled from shipping reels.

Remove

sections, or vessels, numbered 1 to 8, inclusive.
While it is not important which sections are as-
sembled first, it is necessary that the numbered
sections be correctly joined in the arrangement in-
dicated on figure 19. The following sequence is
recormmended :

First hook-up-————_—_________ Vessel No.2tovessel No.83_.._____——___________ Sides,
Second hook-up--_-__________. Vessel No. 1 to vessel No, Qoo -0 000 Sides.
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Third hook-up

Fifth hook-up
Sixth hook-up
Seventh hook-up

(2) Two lifting eyes are provided on each side
of each section and a hoisting bridle assembly is
furnished for hoisting the sections in place.

(3) The barge sections, or vessels, are joined to-
gether by a series of interlocking connections of
the same type as sheet piling. In this method, ver-
tical fixed sockets arve welded to the sides of the
vessels. On adjacent vessels, the spacing of the
sockets is such that with the vessels in proper posi-
tion, the sockets match in pairs. For each such
pair of sockets, a portable interlock connection is
provided. Omne hundred and six interlock connec-
tions are furnished for permanent connections.
These are narrow vertical sheets, on each edge of
which are jaws which engage and interlock with
the jaws of the fixed sockets of the vessels, To
make the connection, the jaws are engaged at the
ends of the strips and the portable connection is
slid down between the two fixed sockets. A stop
plate runs longtindinally near the bottom of the
vessel to hold and aline the lower ends of the porta-
ble connections. (See fig. 20.) When assembling
barge it may be necessary to drive wedges between
interlocks and sockets to hold them in place until
interlocks are permanently fastened.

s

SOCKET
- FIXED
TO BARGE

CORNER DETAIL

4

1F

—__ PORTABLE
INTERLOCK

SOCKET
== FIXED
TO BARGE

Figure 20. Interlocking system.

VESSELS

—=———— ADJACENT BARGE ——=

(4) Two assembly interlocks are furnished for
temporarily holding vessels in position while in-
serting interlock connections.
terlock is a section of interlock connection about
On one end is welded a cap, to

fach assembly in-
two feet long.
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No. 5 to vessel No. 6
No. 8 to vessel No.

Vessel No. 4 to vessel No. 3
Fourth hook-up--_____________ Vessel No. 6 to vessel No. 7
Vessel No. 6 and No. 7 to vessel No. 2 and No. 3___ Ends.

Sides,

Side and end.
Side and end,

prevent its being inserted too far in the fixed sock-
ets, and a handle, for convenience in carrying, and
in pulling it out of the sockets. Insert one assem-
bly interlock at each end of the junetion between
the sides of vessel No. 2 and vessel No. 3. This
alines the two vessels and holds them in place while
the intermediate interlock connections are pars
tially inserted. A hole provided at the upper end
of each portable interlock connection is for con-
venience in hoisting, and in facilitating disassem-
':|_\’.

Note. Before installation, protect all fixed sockets and
interlock connections against salt water corrosion by couat-
ing them with rust preventive compound,

(5) Hoist each portable connection above, and
in line with, its pair of fixed sockets. Engage the
jaws of the connection with the jaws of the sockets
where the lower end of the connection touches the
upper ends of the sockets as shown in figure 20.

Caution: Take care to interlock properly each
connection and its sockets exactly in the manner
shown in figure 20. If interlock is inserted in the
reverse position, it will not only jam but will throw
the other sockets out of line.

(6) Shide the connection down between the
sockets until it is firmly seated.

Vote. Do not lower the portable connections full length
until all eonnections are in place,

After partly inserting the intermediate connec-
tions, withdraw the two assembly interlocks and
partly insert the last two permanent interlocks,
When fully in place, each connection seats on a
striking plate mounted on a longitudinal stop

plate which lines up all connections. Use a sledge
if necessary to drive each connection home against
its stop plate.

Note. If interlocks or fixed sockets are damaged in
shipment and will not fully engage, drive the interlock
down as far as it will go and cut off the projecting end,
A minimum of one-third of the length of the connection
should be in place before entting the end. Do not cut
more than four connections on any one side of a vessel,

(7) The procedure for connect ing the other
barge sections to vessels No. 2 and No. 3. by means
of portable interlock connections, is similar to that
deseribed above.
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(8) If the barge is assembled on land, it is not
necessary to use the two assembly interlocks to

foundation is provided by tilting brackets which
brace the forward and aft diagonal givders.
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hold the vessels in position while placing the inter-
mediate connections,

i. Brecrion Or Fouxparion
(1) General.
are attached to the barge by bolting to vertical
bolting plates (figs. 22 and 24) which are each 4
inches high by 14 inch thick and are welded to
the barge deck on the 14-inch edge. For the boom
foundation, the bolting plates are double parallel
plates 94 inch apart. For the diagonal and eross
girders, single bolting plates are provided.

Axp Brmeine

Prares. The foundation givders

(2) Derrick foundation. (@) The derrick is
mounted on, and attached to, the barge vessels by
foundation girders which distribute the weight
of the derrick and load evenly over the barge
vessels,
which is supported by the central boom founda-
tion. From the latter foundation, six foundation
girders radiate. Four of the girders are diagonal,
two forward and two aft. The remaining two
cross girders support the two legs of the A-frame.

The boom is pinned to the boom pivot

Two back legs are supported on the ends of the
aft diagonal givders. Additional stability for the

Tupical barge section joind with interlocks in place.

(5) The boom foundation, on which the boom
pivot is mounted, is first lowered into position
with its single plate bottom web members fitting
between their respective double bolting plates.
Bolt the plates and the web together, using gal-
vanized steel bolts, 34-inch diameter. spaced ap-
proximately 4 inches apart. (See fig, 24.)

(¢) After the boom foundation is in place, in-
stall the diagonal and cross girders (fig. 36) in
the following sequence:

Diagonal aft girders_________A and B.
Diagonal forward girders____C port and

. C starboard.
Cross givders - —— - __.-__D port and

D starboard.

() Derrick foundation girders, port and star-
board, are built up with a double web and the
bolting plates for these girders are single plate.
Lower the girders into position with the double
web straddling the single bolting plates. Bolt the
double web and the plate together, using gal-
vanized steel bolts, 34-inch diameter, spaced ap-
proximately 6 inches apart. (See fig. 22.)
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Figure 22. Detail of girder assembly to deck.

(e) One tilting bracket is mounted on the out-
board side of the port and starboard aft diagonal
girders and two tilting brackets are mounted on
each side of the port and starboard forward
girders. Secure each tilting bracket to its in-
dividual bolting plate, using two 34-inch-diameter
galvanized steel bolts. (See fig, 23.)

GIRDER

TILTING
—~— BRACKET

BOLTING PLATE

Figure 23. Detail of tilting bracket.

(f) Both the diagonal girders and the cross
girders are two members high where they join the
boom foundation. Bolt each of these girder web
plates to the corresponding boom foundation web
plates, using three rows of 34-inch diameter bolts.

Bolt a flange cover plate to the top flanges of both

the boom foundation members and the girders at §f 7

the splice, with double rows of 3j-inch-diameter

bolts. (See fig. 24.)

BOOM FOUNDATION

BOOM FOUNDATION BOLTING PLATE

Figure 24. Delail of boom foundation and girder joint.

(g9) Three bolting plates are provided at the
outboard end of each cross girder and aft diagonal
girder for the support of the A-frame and back
leg hitches. Bolt the three web members of the




girder ends to their respective bolting plates, with
galvanized bolts 34-inch diameter, spaced ap-
proximately 6 inches apart.

(%) Bolt each A-frame hiteh to its cross girder

the hoist and engine foundations by bolting the
foundation girders to single bolting plates welded
to the deck in the same manner that the derrick
diagonal girders are bolted in place. Bolt girders

CROSS GIRDER FOUNDATION N

Figure 25.

Details of A-frame hitch.

BACK LEG

with four 21/-inch-diameter bolts. (See fig. 25.)
() Bolt each back leg hitch to its aft diagonal
girder with six 134-inch-diameter bolts. (See
fig. 26.)
(7) Vang pads. Bolt the vang pads into place
to the deck, using six 1-inch studs with hexagonal
nuts for each pad. (See fig. 27.)

(3) Hoist and engine foundations. (a) Install

Figure 26. Detail of back leg hitch.

F, G, H, J and linkage bearing foundations K
to their respective bolting places. (See fig. 32.)

(0) Install the air reservoir pieces L by bolting
them to their respective bolting plates in the same
manner as the hoist and engine foundations are
bolted.

(4) Bridging plates. Bridging plates are pro-
vided for bridging the gap between the barge
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BEARING PIN

Figure 27, Detail of vang pads,

| (<o
BOLTING PLATE ——». 0¥
R

N,
OUTBOARD
BEARING

FOUNDATION

Figure 28.  Detail of brake and pawl linkage foundations,

Install these after completing the as-
sembly of all the sections. Studs, 34-inch diam-
eter, with hex nuts, are provided for holding down

sections.
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the plates which are ent obliquely where necessary
to fit the fore and aft diagonal foundation gird-
ers of the derrick. To install, place the plates in
position with holes alined with the corresponding
studs. Then lower the plates over the studs, seat
firmly and bolt down with hex nuts. (See fig.
29.)

Figure 29. Imstallation of bridging plates.
j- AssemeriNg Drecx House. (1) Description.
(@) The following deck house subassemblies are
received prefabricated ready for erection to the
barge and match marked for assembling. (See
fig. 30.)

I. Starboard section.

Port section,

Forward section.

Portable ridge beam.

Port and starboard forward roof section.

Aft roof section.

Cover plate section.

(b) Erect sections 7, 2, 3, and 4. install the ma-
chinery, and assemble the roof. The outside bulk-
heads on the port and starboard deck house sec-
tions are flush with the deck where they are bolted
to vertical bolting bars, which ave 214 inches high
by %4 inch thick (except where they are coped
around pontoon radii), and are welded to the deck
on the 1/ -inch edge.

(¢) The port deck house, starboard bulkhead,
and the starboard deck house, port bulkhead are
supported by two prefabricated pipe stanchions
that fit over pipe stubs. The cabin deck is 2 feet
above the barge deck. A 314- by 2l4-inch in-
verted angle is welded to the underside of the
cabin for stiffening and serving as a seat for the

pipe stanchion supports, This support is com-

posed of a 2-foot length of 214-inch-diameter pipe,
complete with welded seat plate, welded directly
to the angle frame, leaving the open end of the
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pipe stanchion to fit over a 2-inch-diameter pipe
stub. The stub is complete with a base plate
welded to the barge deck.

(d) The cabin decks are stiffened at the aft
bulkheads by means of a 3- by 34-inch flat bar
welded to the underdeck and angle frame.

(¢) Bolt into place the portable stairs to the
aft crew quarters bulkhead and to the port galley
by means of two toggle bolts chained to the bulk-
heads. The portable stairs provide access to the
cabin decks.

barge declk located 2 feet below the

n 3
LIBRZ ks
head placed on the starbioard side of the barge.
Note. Line up the holes in seetions with drift pins.
Temporarily bolt them to the deck Dbolting bars with a
minimum number of 14-inch-diameter hex head bolts,
(b) Port section. First lower the port section
into position with the port bulkhead on the port
side of the barge. Bolt it temporarily into place
as described above.
(¢) Forward section. Lower the forward sec-
tion into place with the splice bars aft. Tempo-
rarily bolt the forward section to the bolting bars.

N
\\‘ \\'.‘{f-‘-':‘ FORWARD
\‘ W ROOF SECTION
\\

STARBOARD

\ e
‘ \ )
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DECK HOUSE “ %
- Imﬂwmp SECTION TR

Figure 30.

() The port, aft, and starboard sections of the
deck house have openings to fit around the foun-
Use 14-inch-diameter bolts to bolt
cover plates around these openings. (See fig. 26.)

(¢) Splice bars, complete with punched holes
for 14-inch-diameter hex head bolts, are welded
Lo center seetions for bolting splices. joining for-
ward section to port and starboard sections, and
aft section to port and starboard sections. Dip a
layer of canvas in linseed oil and insert it at
splices for weatherproofing.

(2} ﬁ‘r'ﬁf"(;mr ]J.r‘nf_"/'(f‘tr!'r" fm‘ declk house. As-
semble the subassemblies and bolt them to the deck
in the erection sequence that follows:

(«) The starboard section. Lower the star-
board section into place with the starboard bulk-

dation girders.

Assembly of forward decl house sections.

Temporarily bolt the forward section to port and
starboard sections.

(d) Aftsection.
it temporarily into place.

Lower the aft section and bolt

(¢) Portable ridge beam. Place the portable
ridge beam in position and bolt it to the fixed
ridge beam by means of splice plates th:l( are
welded to the fixed ridge beams. Use five 34-inch-
diameter hex head bolts to bolt them into place
at each end. The fixed ridge beam, welded to the
port and starboard deck house, is supported by a
10-foot length 3-inch extra heavy pipe
stanchion.

of

Note.
flexibility
mainder of bolts ean be ingserted.

Check sections, temporarily bolted to allow some

for adjusting bolt holes, to make sure the re-
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Figure 31. Assembly of port side section.

(f) With the deck house in place (with the ex-
ception of the roof), fit the remaining bolts and
bolt them in place.

(g) Upon completion of the assembly of the deck
hiouse section, the next step preceding the erection
of the derrick is to install the derrick and boom
foundations.

. Insvavvarion oF Macuinery. (1) Hoist.
() The hoist is received as a completely assembled
unit. Operators’ platforms with control stands
are included in the unit. The control stands are
complete with air valves and air piping, together
with brake pedals and pawl levers. Brake oper-
ating linkages with reach rods, levers, and springs
are in position on the hoist. Air lines from indi-
vidual valves are joined to one main air line (fig.
257), all in position ready for connection to the
air reservoir after installation of the hoist to the
Teservoir.

(6) Lower the hoist unit to its position on gird-
ers F, G, H, and J.

Caution: Before bolting the hoist down, aline
the hoist driven gear with llw Diesel driving pin-
ion as described in paragraph below. After com-
pleting the lining up with the driving pinion, use
1-imch-diameter bolts to bolt the hoist bedplate to
the foundation girders.

(¢) The outboard bearings of the operating
linkages for the band brakes and the drum pawls
are in place on the hoist, but require separate foun-
dations as they are outside the main hoist founda-
tion. Two detached foundations are furnished for
installation on the starboard side of the hoist.
Bolt these to their respective holting plates when
installing the hoist foundation girders, After
alining the hoist gear with the Diesel pinion, and
bolting the hoist bed plate to its foundation, bolt
the two outhoard bearings of the brake and pawl
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linkages to their individual detached foundations.
(See fig. 28.)

(2) Main engine. (a) The main engine, com-
}}1919 with drive shaft and two bearings, main drive
pinion, generator and compressor drive pulleys, is
mounted on a prefabricated foundation frame,
ready for bolting to the foundation girder.

(b) Lower the main engine into place on the
foundation girders J and H located aft in the en-
gine room. The foundation girders J and H and
the main engine frame are match drilled with
131 ¢-Inch-diameter holes for 34-inch-diameter hex
head bolts and nuts. Bolt the engine temporarily
in place.

NGINE GIRDER
FOUNDATION
= MOUNTING .

FOUNDATION BOLTS =

Figure 32. Engine installation.

(3) Main generator installation. (a) Set the
main generator foundation, consisting of a frame
and four legs, in place with the long leg located
in the aft port section of the engine room. This
leg is bolted to a 214-inch high by 34-inch thick by
7¥4-inch long bolting bar welded to the deck on a
3%-inch edge. The leg is provided with a welded
base web drilled for four 14-inch-diameter hex
head bolts and nuts. The leg base web plate is
mateched to the bolting bars and temporarily
bolted in place. Bolt the two main generator star-
board legs with two l-inch-diameter hex head
bolts and nuts. Bolt the port starboard leg to the
foundation girder “H” with a 14-inch-diameter
hex head bolt and nut.

(6) Lower the main generator into place with
the drive end on the starboard side, and bolt it
to the generator foundation with eight 74-inch-
diameter hex head bolts and nuts with lock
washers,
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(4) Instaling the auwiliary diesel generator
foundation. (a) Bolt the auxiliary generator
foundation frame to two 4-inch by 34-inch thick
by 27-inch long bolting bars that are welded to the
barge deck on the 34-inch edge, using 3%-inch-
diameter bolts.

() Bolt the auxiliary generator foundation
to the bolting base by means of ten 84-inch-diam-
eter hex bolts and nuts.
generator in place with the radiator aft.

(¢) Bolt the generator securely in place with
four 14-inch-diameter hex head bolts and nuts
with lock washers.

Caution: Do not bolt the base down to an un-
even or irregular surface as it will either be broken
when the screws are drawn tight, or it will be
sprung. creating internal stresses in the generator,
causing the bearings to wear and fail.

(d) If the foundation girder is uneven, shim
up the low corners of the base with metal shims
placed on each side of the foundation bolts. Do
not drive the metal shims in hard enough to raise
one of the other corners of the base from the floor.

(5) Air compressor and receiver. The air com-

Now lower the auxiliary

pressor, complete with skids, is received complete
and ready for assembly. Set it in position with
the drive end to port. Bolt the air compressor
skids to the engine girders, making sure that the
unit. 1s level in all directions. Shim up the low
corners of the skid base by inserting metal shims
at each side of the foundation bolt. Do not drive
the shim in hard enough to raise one of the corners
of the base from the floor,

Note. Locate the air compressor so that fan action of

pulley will blow air onto the eylinder.
Bolt the air receiver, complete with slings, securely
in place below the engine to the L-foundation
beams with 14-inch-diameter hex head bolts and
nuts.

. INstavLiNg DRives From MaiN ExciNe.  Af-
ter installing the equipment, connect the drives to
the main generator, hoist, and air compressor.

(1) Main hoist drive. (a) Line up the main
hoist drive, consisting of the gear on the main
hoist, the pinion on the engine shaft, and the silent
chain drive, for assembly to the main hoist.

(6) Check the main hoist foundation bolting,
making sure the main hoist is securely in place.

(¢) Adjust the engine base foundation so that
the engine pinion face is in line with the main
hoist gear face, and that the power drive shaft

T362056—47—3

Iy

DRIVEN PULLEY

i

EER
COMPRESSOR {5
DRIVE PIJLE‘I' Ch;;fggs
| L g
| &l - II'I
. : -

GENERATOR||
DRIVE ssns

DRIVE = ] ' ol
= (] HOIST

QUL MAIN B, Ih HOIST—— DRIVE
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Figure 33. Hoist, main gencrator and air compressor

drives,

is parallel with main hoist drive shaft. Do this
by securing two light wires at 90° to each other,
using the main hoist gear face and the main hoist
drive shafi Use the wires now as a
guide to line up the main engine with the main
hoist.

(d) Adjust the silent chain, engaged by the
main hoist gear and the main engine pinion, by the
addition of any required links, and secure it by
riveting in place the added links and the junction

as a base.

SILENT CHAIN

Figure 84. Installing chain drive,
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of the chain ends. Set on the drive guard cover
and bolt it into place. Wrench tighten the engine
foundation bolts.

(2) Generator drive. (a) Line up the genera-
tor drive, consisting of the main generator drive
pulley, the main engine drive pulley, and the V-
drive belt, for assembly to the main engine. Do
this by adjusting the main generator base mount-
ing to line up the face of the main generator drive
pulley with the face of the engine generator drive
pulley. Line up main generator drive shaft so
that it is parallel with the engine drive shaft.

(6) Adjust the generator drive, composed of
five V-belts, and secure it in place around the
generator driven pulley and the engine generator
drive pulley. Wrench tighten all main
foundation bolts.

generator

STUDS FOR GUARD

PULLEY ON
ENGINE DRIVE

e — T

Figure 35. Main generator drive bells,

(3) dir compressor drive. (a) Line up the
compressor driven pulley face with the engine

compressor driver pulley face. Set the drive shaft
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of the compressor parallel with the engine drive
shatt. Make this adjustment by means of the ad-
justable compressor base skids,

(6) Move eompressor on slide rails toward en-
gine until belts can readily be placed in sheave
grooves, Do not roll, ,fm'r‘-"_. or priy belts on as
permanent injury may resull.

(¢) Make sure all slack is on top or bottom.
Move compressor away from engine so as to seat
3elts and engine sheave
should be parallel. Misalinement causes rubbing
which shortens belt life.

(d) With the V-belts secured and adjusted, and
the guard cover bolted in place to the engine foun-
dation, wrench tighten all foundation bolts for
a rigid installation.

belts snugly in grooves.

m. AssEMBLY oF Deck House Roor Secrions,
(1) eneral. (a) The roof sections are received
prefabricated ready for bolting. Bracket plates
are welded to the bulkhead stiffeners for bolting
the roof in place. The roof is stiffened by flat bars
with punched holes for 14-inch-diameter hex head
bolts, for bolting to plate brackets. The roof
plates extend 1 inch over roof junctions providing
weatherproofing.

() Bolting bars which are 4 inches by 34 inch
complete with punched holes are welded to the
outside edge of connecting roof sections for bolt-
ing to bulkheads.

(¢) Bracket plates are welded to the portable
ridge girders for bolting to the aft forward roof
section stiffener bars. (See fig. 31.)

(d) The deck house roof is supported by pipe
stanchions that fit over prefabricated pipe stubs.

(e) The ridge beams are 12- by 3-inch channels
and are composed of the portable and the fixed
ridge beams. The fixed ridge beams are assembled
to the port and starboard section, and supported
by two pipe stanchions located inside the cabins.

(f) The pipe stanchion support is composed of
a 10-foot length of 3-inch-diameter pipe complete
with welded seat plate. This is welded directly
to the fixed ridge plate, leaving open end of the
pipe stanchion to fit over a 2-inch-diameter pipe
stub complete with base plate which is welded to
the barge.

(g) A temporary wire brace is attached to the
bottom of the pipe stanchion and secured to the
stiffener for ||:lil(”']llj_'h

(2} Erection ‘f.-.?'ur'(-'(lr-i_.*;'(' _;f‘r_r;r' decl: }!-’JHR(_’. ,f':‘)r}f.
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(a) Forward roof sections. These forward roof
sections are composed of port and starboard sec-
tions. Lower them into place. Place a layer of
canvas dipped in linseed oil between splice bars
welded to center section to be bolted. The as-
sembly, with canvas in place at joints, is now
ready to be bolted with 14-inch hex head bolts.
(See fig. 30.)

(b) Aft roof section. Lower the aft roof sec-
tion into place. Prepare the joints with canvas
dipped in linseed oil, and bolt them in place in
the same manner as the forward roof section.

{_';_r) (over p?f!h: section. Lower this section
Prepare the joints with canvas as
described in (&) above. Bolt the section to brack-
ets provided on deck bulkheads and to brackets
welded on the portable ridge beams. Bolt 10-inch-
diameter air exhaust to coaming located in aft
roof section. (See fig. 88.)

n. AssemBry or Drrricg A-I'rame axp Lres.
(1) Evect A-frame.
ing the components of the A-frame and back legs
are as follows: :

into place.

(a) Subassemblies compris-

A-frame top with fittings attached.

A-frame legs, port and starboard.

Cross brace with fittings attached.

A-frame top block.

Tie rods, port and starboard,

A-frame platform, platform
guard rail and ladder sections.

brackets,

Note. In some installations, an additional platform has
been added to the frame for the purpose of servicing the
sheaves. Figure 1 with only
platform.

(6) Assemble this A-frame on the ground and
hoist the into
Equipment of sufficient capacity to hoist the total
weight of 18,065 pounds is required. The over-all
assembled height is approximately 48 feet and
the over-all assembled width at the base is approxi-
mately 34 feet. Select a site of proper size to
contain the assembled frame. TLay out a rough
outline on the ground for the proposed location
of the frame.

illustrates a barge one

completed assembly position.

Indicate the best position for hoisting and set-
ting up in the A-frame hitches with a minimum
of maneuvering.

(e¢) The A-frame top is fully inclosed and has
It is also fitted
with a mast top cap and fitting to which the four
sheave boom topping blocks must be pinned.

mounted on it five swivel sheaves.

(d) The A-frame legs, port and starboard, are
each shipped in one single section on which are
mounted the plates to which the cross brace must
be bolted. ;

(e) The eross brace is shipped as a single sec-
tion on which is mounted the four sheave fair
lead assemblies. (See fig. 36.)

(f) The first step in the A-frame assembly is
to place the A-frame top, piece No. 6, in its proper
position in the selected location. Place the two
side legs, pieces Nos. 4 and 5, in position and bolt
them temporarily to the A-frame top for aline-
ment. Bolt the splice between the top and the
side legs on all three sides. Then place the eross
brace, piece No. T, in position and temporarily
bolt it to the side leg plates for alinement. With
all members in position, complete the alinement
and tighten the holts.

(¢) Hoist the assembled frame, less tie rods,
into position, with the pin holes in the bottoms of
the legs centered with the pin holes, A-frame
hitches, piece No. 2, as shown in figure 36.

(£) Imsert the 4-inch frame pins and secure
them by cotter pins. (See fig. 25.)

(7) Rig temporary guy lines to hold the A-
frame securely in place pending placing the back
legs in position.

(2) The back legs are
shipped in two sections. (See fig. 41.) Bolt the
sections, pleces Nos. 8 and 9, together at some con-
venient location on the ground and hoist each leg
into position. Carefully aline the lower pin hole
of each leg with the hole of its back leg hiteh,
piece No. 3. Insert 314-inch pin and secure it by
(See fig. 26.) After inserting the
lower pin, aline the pin hole at the top with that
in the projecting plate of the A-frame top. Insert
the upper 314-inch pin and secure it.

(3) Assembling tie rods. Complete the assem-
bly by installing and tightening the two tie rods,
piece No. 10. Make the tie rods fast at their lower
end to cross members in the A-frame legs. (See
fig. 37.) Upon completing the assembly, remove
the temporary guy line.

(4) Platform assembly. A platform for lubri-
eating and servicing the swivel blocks of the A-
frame top and the fairlead sheaves is shipped
disassembled as brackets piece No. 13, platform
piece No. 14, and guardrail piece No. 15. Mount
these on the A-frame by bolting after erecting the
frame. (See fig. 132.)

—

Trection of back legs.

cotter pins.
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Figure 36. Stage in asscmbly of barge showing A-frame and forward girders.




Figure 37. Detail of tie rod, piece No. 10.
(5) Ladder assembly. A ladder for access to
the platform and A-frame floodlight is shipped in
three sections, two pieces No. 11 and one piece No.
12. Bolt these sections to the frame as shown in
ficure 38.

A

Figure 38. Detail of ladder assembly.

¢. Boom AssemsLy. (1) The boom is built up
of an upper section, piece No. 16, and upper section,
piece No. 17. Blocks are shipped separately and

must be shackled to the boom. Set the lower boom
in a convenient location on level ground and fit the
After alinement, bolt
(See fig. 39.)

upper boom section to it.
the two sections together.

Figure 39, Bomm joint detail,

(2) Hoist the assembled boom into position
with the hole for the boom pin alined with the hole
in the boom seat. Insert the 4-inch pin attaching
the boom to the boom seat and secure it in place
with a lock pin. Support the boom, to prevent
excessive strain on the pin end, until the topping
lines are reeved and the boom is raised clear.

Figure 40. Boom pivol pin.

(3) After the boom is in place, attach the blocks
located at the boom end preparatory to reeving.
Attach one pair of single sheave vang blocks, piece
No. 20, one on each side of the boom. Also attach
to the boom, by shackles, one pair of double sheave,
vang blocks, piece No. 21, one block on each side.
Pin the boom end topping block, piece No. 19, in
Pin the
upper load block and its hanger in place on the

place on the top side of the boom end.
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Figure J1, Barge dervick with deck house A-frame and back-legs assembled.

underside of the boom end. Figure 260 shows the
boom end with all blocks assembled.

p- AssemBry oF Drcx House Winpbows anp
Doors. (1) The following windows are received
ready for installation in the deck house:

22 roof windows, 10 sloping and 12 flat.
18 forward section windows.
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4 port windows.
6 starboard windows.
3 aft section windows.
(2) To install fixed windows in roof, imbed
glass in non-hardening mastic and serew window
frame in place with 1j-inch by 34 -inch-long

roundhead machine screws. Nuts are fixed to in-
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side of window by tack welding. Windows are
prefabricated and must be installed where in-
tended.

(3) Install fixed roof windows located at splice,
using the angle frame composed of a 13%- by 7%-
inch angle and a 14- by 14-inch angle, inserted in
window opening in the roof.

(4) Install the hinged movable section of the
aft end bulkhead, complete with glass, frames and
dogs for securing window in closed position, in
aft section. Set the window in the framed open-
ing and screw the hinges in place to the aft bulk-
head with +% inch roundhead machine screws.
(See fig. 41.)

(5) To install the vented sash, set the window
complete with angle frame, flat bar frame, and
glass, in the window opening and screw the hinges
into place. Secure the vented sash angle frame to
the window opening with 34-inch-long hex head
bolts, nuts, and lock washers where the windows
occur in the splice of the forward bulkhead.
Finish installing windows in the manner de-
seribed above.

(6) Vented windows have a window brace and
locking device composed of units assembled as
follows: A 14-inch-diameter pin is welded to the
window sash and a 14-inch-diameter pin is welded
to the window frame. Offset lugs are welded to
the outer edge of the inner frame. A metal brace,
notched, drilled, and upset, is fitted over the 1/-
ich-diameter window sash pin. This is held in
place by means of a washer and split pin inserted
to the pin, allowing the brace to move freely on
a horizontal plane. The ventilation is regulated
by setting the notches of the brace on the 1/4-inch-
diameter window frame pin.

(7) The interior and exterior doors are received
prefabricated, ready for mounting to the bulk-
heads. Set the doors in place and secure them
to the bulkhead with 14-inch roundhead machine
serews with square nuts and lock washers.

¢. Instavvation orF Capstan. (1) The follow-
ing units comprise the capstan system :

Capstan head located on deck.

Push button station located on deck.

Capstan drive (reduction gear) and motor
located in the port hatch.

Combination starter located on a support
in the hatch.

(2) The capstan foundation is prefabricated and
welded to the inner bottom deck. A 2-foot 314-

inch by 2-foot 11%5-inch by 14-inch base plate is
set on the foundation and allined with the 111/ ,-
inch-diameter holes in the foundation and base
plate. Set the capstan motor drive, complete with
motor and brake, in place with the brake end fac-
ing aft. Bolt the capstan drive, base plate, and
foundation securely in place with 154-inch-diam-
eter hex head bolts, nuts and lock nuts. Place the
reducer shaft coupling half key loosely over the

capstan drive low speed shaft. (See fig. 42.)

B PUSH BUTTON |
i My - W

MOTOR BRAKE
COVER

FOUNDATION

FOUNDATION BOLT | BASE PLATE

Figure 42. Capstan drive.

(3) Use the 2-foot 4-inch square by 1-inch thick
prefabricated doubler plate, complete with welded-
in L-inch-diameter studs, which is welded to the
deck, as the base for the capstan head. Lower the
unit, complete, less the reducer shaft coupling half.
in place by inserting the capstan shaft through the
8-inch-diameter opening in the deck.

(4) Prop up the capstan with wooden blocks to
allow room for fitting the reducer shaft coupling
half to the capstan. Carefully remove the wooden
blocks and line up the whole assembly with the
shaft coupling temporarily connected. Then bolt
the capstan foundation into place to the doubler
plate studs with 1-inch-diameter hex nuts and lock
(See fig. 42.)

(5) The whole unit should be true and level in
all directions, If the foundaftion is uneven, shim
up the low corners with metal shims placed on each
side of the foundation bolts. Do mnot drive the
shim in hard enough to raise one of the corners of
the base from the foundation plates. Check the

washers.
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final alinement of the shaft by trying to insert a
feeler gage between the halves of the shaft cou-
pling. The two halves must have a true metal to
metal contact all with zero clearance.
Clearance at any point indicates that the two sec-
tions of shaft are not exactly in line. After proper
alinement, wrench tighten all bolting carefully to
maintain alinement. Do not completely tighten
any one bolt at a time. Carefully draw down each
bolt a small distance until completing the final
tightening of all bolts.

(6) Fix the capstan push button station located
aft of the capstan in place by means of four 5} -
inch roundhead machine screws. A plate en-
closure is provided to prevent accidental operation
of the push button station and to protect against
the elements. Two %%-inch studs are welded to the
deck for securing the cover with %%-inch hex head
nuts. (See fig. 84.)

7. Wike Rorr Hawser Repr. The wire rope
hawser reel for holding the anchor cable is located
in the starboard hatch. It is mounted in a frame
which is welded to the bulkhead and to the inner
bottom deck. Set the complete reel, with side
guard and axle, in the reel rest with the crank end
forward.

8. Preixg Insravrarion (Fre.292). (1) Fresh
water system. The fresh water system in the gal-

around

ley consists of a fresh water tank, hand pump,
faucets and vents, together with a sink located in
the lavatory. The fixtures are in place and are
completely piped with the exception of the fresh
water line running above the rear engine room
aisle and secured to the aft bulkhead. Make the
connections listed below to complete the fresh wa-
ter piping:

(a) Connect the piping as indicated in figure
299,

(6) Connect stand pipe complete with fillcap,
sereened elbow, and nipples to a connection pro-
vided above the fresh water tank, located aft of
the deck house. (See fig. 43.)

(2) Sea water system. The sea water system
in the lavatory consists of sea water tank. hand
pump, toilet, water closet tank and vent, connected
with lengths of pipe and fittings. Install the fix-
tures and completely connect them.

(3) Fuel oil storage and day tank system (fig.
292). (a) The fuel oil system consists of a below
deck fuel oil storage tank, hand pump, and day
tank.

(6) Connect the stand pipe. complete with fill-
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Figure 43. Connection of fresh water line.

cap, elbow with flame arrestor screen, and piping
above the fuel oil storage tank located aft of the
deck house. (See fig. 41.) Secure the fuel oil sup-
ply line from the storage tank to engine founda-
tion, from which point connect it to a bypass com-
posed of hand pump, two gate valves, check valve,
and piping. Connect the bypass and drain cock
to the bottom of the day tank. Connect a gate
valve to the bypass which controls fuel flow to the
fuel transfer pump on the engine.

(4) Air piping installation. After bolting the
hoist and the air reservoir to their foundations,
install the air line connecting the two. Install the
air pipe from the reservoir to the union, as shown
in figure 257. Also install the air pipe between the
valve on the reservoir side of the hoist out to the
other half of the union, as shown in figure 257,
Complete the installation by joining the halves of
the union.

(5) Assembling deck house floor plates. Upon
completing the piping installation, install the
deck house floor plates in accordance with the lay-

out shown in ficure 44. Bolts passing through

|
|
|
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holes drilled in the corners of the plates secure
the floor sections in place.

Note. Exercise care in laying out the floor, that the
plates used are in the correct position, as shown in figure
44. Follow the match marks closely since some of the
plates appear alike and may be incorrectly fitted,

{. Connrcring Evecrricar Systenm (Fic. 49).
(1) General. Cables carrying the electrical cur-
rent to the various accessories in the barge are re-
ceived prefabricated and clamped in place in the
individual subassemblies of the barge. It remains
only to connect the cables where sections or sub-
assemblies are joined in order to complete the elec-
trical wiring for the barge. Receptacles are
mounted on subassemblies and on ends of cable,
prepared for mounting on their proper sections.
Figure 49 illustrates a complete wiring diagram of
the barge, with the cables and receptacles. The
information given below describes the procedure
for joining cables to their respective receptacles
and electrical equipment.

(2) Main generator control panel to main gen-
erator, Connect the three main generator cables,

214 WIRE CABLE
TO FIELD RHEOSTAT
ON MAIN GENERATOR

CONTROL PANEL %

4

= W_l,l\.\_‘{),'\)i ])CiﬁM'\'

—

26 WIRE CABLE 2

..._TO MAIN GENERATOR:
= CONTROL PANEL 2

Figure 5. Muain generator connection.
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from the main generator control panel, to the
terminals on the main generator, as shown in
figure 45.

(3) Awwiliary generator control panel to aua-
iliary generator. Connect the two auxiliary gen-
erator cables from the auxiliary control panel to
the terminals on the auxiliary generator. (See
fig. 46.)

GENERATOR
FIELD
JUNCTION

GENERATOR =
EXCITOR 2
JUNCTION BOX ™~ = =

Figure 46. Auziliary generator connection.

(4) Deck house floodlights. Connect the star-
board floodlights on top of the deck house roof
to the main control panel by means of the cable
(See fig.
47.) The port deck house floodlight is already
wired correctly and needs no connecting.

clamped to the portable ridge girders,

(5) Galley circuit. The cable supplying cur-
rent for the galley and accessories is connected
through two junction boxes. Connect the two
cables from the main generator control panel to
the port junction box on the portable ridge beam.
(See fig. 47.) Thread the two cables from the
deck house starboard section through the portable
ridge beam and connect them to the junction box
on the starboard end of the ridge beam.

JUN
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Junetion boxes, forward roof section, starboard
side.

Figure J7.

(6) Cabin lights. Connect the cabin lights

from the main generator control panel to the

j‘ln:'tirrll box on the forward roof section, port

JUNCTION BOX —=|<

FROM PORT
JUNCTION BOX

STARBOARD
JUNCTION BOX

|PORTABLE
RIDGE BEAM

Figure }8. Junection boxes, forward roof section, pori side.

side, by threading the cable through the fixed
ridge plate and connecting it to the junetion box.

(7) Storeroom lights. Connect the cable,
loosely coiled, in the storeroom hateh to the june-
tion box on deck house starboard bulkhead.

(8) Machinery room lights. Connect the two
cables clamped to the aft roof section to the junc-
tion boxes on the forward deck house roof, by
threading through the holes provided in the port-
able ridge girder. (See fig. 48.)

(9) Boom floodlights. Connect the two boom
floodlight cables from the main generator control
panel to the junetion box on forward section, port
side.
provided with two angle type receptacles. A
2-wire 3-pole plug fits into the angle type recepta-
cle and is provided with a length of cable which
is looped on a bracket on the forward deck house
Connect the other end of this cable to
the junction box on the boom in accordance with
the tag marks on the cable leads. (See fig. 50.)

(10) A-frame floodlights. Connect the two
A-frame floodlights from the main generator con-
trol panel to the junction box on the forward seec-
tion, port side. Connect the eables on the A-frame
leg, port side, to the junction box on the inside of
the forward deck.house section.

(11) Capstan civewit. Connect the capstan ea-
ble from the main generator control panel to the
junction box on the forward section, port side.
Current for the capstan motor is carried by a cable
running from the deck house junction box along
the foundation girder., (See fig. 22.) Connect
the capstan cable from the deck house to the junc-
tion box on the foundation eirder. then to the
receptacle located on a bulkhead in the port hateh.
Conneet the three capstan motor leads to the mag-
netic overload relay terminals in the combination
starter housing mounted on a column in the hatch.
Connect the current supply ecable to the cireuit
breaker terminals,

w. Reeving. With the erection of the barge der-
rick completed, as described in the foregoing para-
graphs, perform reeving of the hoist and derrick
as described in paragraph 39.

v. Painting. Upon completing erection and
reeving, clean the barge derrick and treat it for

The forward section of the deck house is

section.
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clrical aeiving syslcan dn Darge.,

v

£y

L

\ T
W I:l': JUNCTION BOX +

\:- I -} tr

. i

TYREX CABLE
'u,\ TO BOOM FLOODLIGHTS

{" ANGLE TYPE /|
‘ RECEPTACLE /!

Figure 50. Cable connection to boom floodlights.

corrosion prevention. Then paint it in accordance
with procedures prescribed in TM 9-850, ISSUED
FOR ordnance matériel.

w, Insprerion Arrer Launcoine. (1) After
launching, remove the 4-inch deck plugs and in-
speet each barge section for leakage, using a flash-
(See fig. 51.)

(2) Inspect the exterior of all barge sections for
gigns of damage imeurred during launching. If a
leak or damage to a hull is found, open the manhole
for access to the compartment concerned and make
a thorough interior inspection for tightness of
Manholes are

light.

structure and signs of damage.
opened as shown in figure 52.

(3) Report leaks and damage immediately for
correction by higher authority.

(4) Instructions for launching the barge der-
rick arve given in ¢ above. Make a check on the
eorrect assembly of the barge components by re-
ferring to the identification markings and nomen-
clature described in ¢ above.

Figure 52. Opening manhole.
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Figure 53. Taking tank reqdings.

8. Received Assembled

a. Coeck or Act Items. Upon receipt, check
tools, parts, and accessories against the lists given
in paragraph 5.

b. Teonxicar Insprcrion. Upon receipt, make
the complete detailed inspection as prescribed in
paragraph 31,

¢. Lusricarion. Upon receipt, lubricate all
points requiring lubrieation as prescribed in para-
graph 30.

Caution: Do not operate equipment until the
prescribed lubrication has been completed.
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d. PreraratTioN For OpERATION. (1) Generdl.
Before operation, make complete before-operation
inspection preseribed in paragraph 35a.

(2) Checking fresh water storage tank. (a)
The stand pipe located aft of the deck house, star-
board side (fig. 41), is the fresh water inlet. Un-
screw the fillcap on top and check the content of
fresh water by means of a measuring rod, (See

fig, 53.)

—

(&) The relative number of gallons, for various
depth readings on the stick is listed below, If the
content, will not meet needs for operating period,
fill fresh water tank from shore supply.

Fresh water reading chart

Measuring rod readings :
e = Capdeity in
gallons
Feot Inches

0 3 25

0 | 6 a0

0 9 50

1 0 110

1 3 140

1 6 170 =

1 9 200

2 0 230

2 30 | v 280 the
‘ 2 6 290 ['I'i'i

2 9 320 :
Hrdes 0 350 {
Ui g i 380 for

3 6 410 loicg

3 ] 440
‘ s 0 =10 i
[ 4 3 500 Y

4 6 530 |

(3) Filling fresh water day tank. Fill the §}~
fresh water day tank in the galley by means of § |
the hand pump located below the tank. This
pump is similar to the hand pump located in the
water closet. i

(4) Filling sea water tank. Till the sea water
tank located in water closet by operating hand
pump located below the tank. (See fig. 54 ¥

(5) Water closet tank. Check water level in
tank.

(6) Checking fuel oil storage tank (fig. 53).
The stand pipe located aft of the deck house, port
side, is the fuel oil inlet. Unscrew the fillcap on
top and check the contents of the fuel oil tank by
means of a measuring rod. For relative number ® L_
of gallons for various depths, see chart below. If ¥ ky
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Figure 54. Operating hand pump.
the capacity does not meet needs for operating
period, fill tanks.

(7) Filling day fuel tank. TFill day fuel tank
for the main engine by means of the hand pump
located below day fuel tank.

Pigure 55. Removing filler cap from gasoline storage tank.

(8) Gasoline storage tank (fig.55). Remove
the cap from gasoline storage tank located for-
ward of the galley on the starboard side of engine
room. Fill tank to the capacity required for oper-
ational need.

Warning: Do not fill or transfer gasoline while
engine is running. Smoking and all use of fire
is prohibited. When handling gasoline, always
provide a metallic contact between container and
tank. This will prevent a spark from being gen-
erated as gasoline flows over the metallic surface.
Failing to observe these rules will result in dam-
age of equipment and injury to personnel.

Fuel tank reading chart

: : | |
! Measuring rod readings | |

| = Capacity in

| i [ i | galloms

| Feef, Inches

I_ el e

. 0 . 6 150

1 | 0 350

- 1 (i 525
2 ‘ 0 700
2 | § 900
3 | 0 1, 050
3 ' 6 1, 250
4 | 0 1, 450
4 6 1, 600
5 0 1, 800
5 6 2, 000
6 0 [ 2,200
6 6 2, 350
7 . 0 2, 5560
7 6 42500
8 0 [ 2,900
8 6 3, 075
9 0 3, 250
9 3 3, 350

|

(9) Lubricating oil storage tank. Raise inlet
cover of lubricating oil storage tank located for-
ward of galley starboard side of engine room and
pour lubricating oil into the tank, filling it to the
required capacity.

(10) Floodlights. The floodlights are provided
with a horizontal adjustment of 180°, located at
the floodlight swivel connection, and a vertical
adjustment of 90° or 180° located at the trunnion.
Either adjustment is. accomplished as follows:
Loosen the adjusting hex bolt, and move the flood-
light to the desired position, then lock the assem-
bly in place by screwing the hex bolt back in place.
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Figure 56. Lube oil storage tanks.

FLOODLIGHT

ANGULAR SWIVEL

ADJUSTMENT

HEX BOLT

FLOODLIGHT
BRACKET

Figure 57. Floodlight assembly.

(11) Capstan  combination starter. Prepare
the capstan combination starter located in the
forward capstan hatch for operation by adjusting
the plunger core of the magnetic overload relay.
Place the operating lever in OFF position to open
the combination starter enclosure. (See fig. 254.)
To adjust the magnetic overload relays for cur-
rent setting, remove the lock nut and screw the
plunger up into core until the calibrated line
for 15 amperes is flush with the inside edge of the
cap-washer. The plunger is calibrated with five
lines from top to bottom. The top calibration is
30 amperes, the next is 25 amperes, and bottom is
10 amperes. Lock plunger in position with lock
nut. (See fig. 58.)

Note—Do not attempt to make any adjustments on

contact block. Do not adjust the circuit breaker which
is set at 15 amperes.

(12) Filling auwiliary Diesel fuel tank. Obtain
fuel oil for the auxiliary Diesel engine from the
main engine day tank. (See fig. 163.) Remove
the plug from the right hand side of the auxiliary
Diesel fuel tank and fill tank.

(13) Air compressor. Run the compressor for
about 10 minutes before operating the hoist. This
will permit building up the full air pressure of 70
pounds per square inch in the air system.

Jik

BOTTOM
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MOUNTING SCREW
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Figure 58.
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Capstan magnetic overlogd relays.

Section V. CONTROLS AND INSTRUMENTS

9. General

a. All controls, switches, and instruments nee-
essary for the proper operation of the derrick
barge are located within the deck house. For ex-
planatory purposes all controls, switches, and in-
struments are divided into three groups:

(1) Main power plant. These controls are pro-
vided for the purpose of starting, stopping, and
observing operation of the Caterpillar Diesel and
its starting engine. Included as part of the main
power plant is the clutch and lever which engages
the drives for equipment, described in paragraph
10.

(2) Hoist and derrick. The two operators re-
quired for the operation of the hoist and derrick
are seated before their respective control stands
as shown in figure 59. They operate only such con-
trols as are required to maneuver the boom, block,
and whip. The throttle for controlling the speed

£up]

8 fizur

(1]



htaind
1 thel
Imoves
o
e
v forfl
This
of Tll‘

i

1l
]

| ('n[]’;
|‘i|"l'k'é
| .lvl'_".lj

I\ :f_, I

1

/

l

Figure 59,

of the main power is located at the left hand of
the boom operator and is entirely within his con-
trol.

Controls
and switches located in the deck house provide a

(3) Lighting and electric motors.

means of connecting current to the various lights
and accessories.

b. Usk or Coxrtrors. Aectual use of each con-
trol, included in paragraph 9, is explained in the
respective operation paragraphis.

10. Operating Controls and Switches

@. Mary Power Prant (CaTerpiLLar Dipsen).
Figure 60 illustrates controls and switches oper-
ated by personnel charged with starting, stopping,
and adjustment of the main power plant.
graph numbers below are keyed to numbers in
figure 60.

(1) Manval sparke control lever (1, fig. 60).
This lever, located on the starting engine magneto,
15 used in starting the engine. If the engine is

Para-
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derrick controls.

cold, move the lever to the ADVANCE position;
if hot, move it to the RETARD position. As soon
as the engine starts, move it to the ADVANCE
position.

(2) Starting engine magneto switch (2, fig.
60). This switch, located on the starting engine
magneto, is turned on in order to permit the mag-
neto to deliver current to the spark plug of the
starting engine.

(3) Idling latch (3. fig. 60). This latch con-
trols the movement of starting engine governor
control rod. For starting the engine, move it to
hold the governor in the idling position.

(4) Choke control rod (4, fig. 60). This rod,
located on the starting engine carburetor, controls
the position of the carburetor butterfly valve. It
is used to assist in the starting of the starting en-
gine particularly during cold weather. The choke
operates in a positive manner for three-fourths
the choke rod travel, at which position the car-
buretor valve is fully closed. Pulling the choke
the last fourth of its travel, trips the positive con-
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. Mannal spark control lever.
. Muagneto switeh.

. Hdling tateh.

. Choke control rod,

. Starter pinion lever.

i. Compression release lever.
. Clutel lever.,

8. Transmitter lever.

Tt B0 IO
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F;'ym‘t' G0, Main power plant controls.
trol and the valve is then held in the closed posi-
tion by spring tension. The spring tension allows
the choke valve to open automatically as soon as
the engine starts, thus preventing flooding of the
carburetor before the choke control rod is returned
to the OFF position. Pushing the choke rod all
the way in returns the choke to the OFF position
and re-engages the positive control.

Note. When starting, pull out the choke control rod
all the way. Avoid overchoking the starting engine,

(b)) Starting pinton control lever (5. fig. 60).
This lever is located on the starting engine trans-
mission. The starting engine cranks the Diesel
engine through a sliding pinion which is engaged
with the flywheel gear by pulling out on the start-
ing pinion lever,

(6) Compression release lever (6, fig. 60). The

_compression release lever has three operating
positions, START, HALF, and RUN, which con-
trol the compression of the Diesel engine for
starting purposes. For starting, the normal posi-
tion of the lever is at START. When the com-
pression of the Diesel engine prevents the starting
engine from cranking the Diesel, the lever is
moved to the HALF position, which releases the
compression of half the cylinders of the Diesel.

The starting engine cranks the Diesel against com-
pression (during cold weather) when the lever is
in the RUN position,

(T) Ntarting engine clutch control lever (7, .
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60). When the starting engine has reached oper-
ating speed, the Diesel engine is cranked by engag-
ing the starter pinion. Perform this operation
with clutch control lever disengaged. After the
starter pinion is meshed with the Diesel engine
flywheel, engage the starting engine clutch by
pulling the lever out as far as it will go. As soon
as the Diesel engine fires, disengage the lever.

Note, Take eare to avoid tonching the hot exhanst
pipe of the starting engine when operating the starting
engine clutch control lever.

(8) NStarting engine transmission control lever
(8, fig. 60). This lever governs the speed at which
the starting engine cranks the Diesel. For cold
weather condition, the lever is set at LOW, while
for normal cranking the lever is at HIGH.

b. Hotst anp Derrick Contrors. (1) General,
(a) The hoist is equipped with five drums: three
single drums and one pair of twin drums. Two
control stands ave provided, one on each side of
the forward end of the unit. The control stand
on the port side controls the twin vang drums, and
the control stand on the starboard side controls
the three hoisting drums. In order from aft for-
ward, the single hoisting drums are identified as:
boom, main load, and the whip. The twin vang
drums arve farthest forward. The main engine
control throttle is mounted on the hoist to the
left of the starboard eontrol stand. (See fig. 63.)

() The hoist is chain driven from the main
engine through an intermediate shaft which is
geared direct to the drums. With the engine run-
ning and the main clutch engaged, all drum gears
rotate continuously. Power is applied to drums
through air operated friction clutches which lock
the drums to the rotating drum gears. Power
can be applied to the drums in only one direction,
and at one speed when the engine runs at constant
speed. Power is applied to any drum by moving
the proper air valve from the OFF position to the
ON position,

Warning: With the engine in operation and
the engine cluteh engaged, avoid unintentional
movement of any air valve to the ON position as
the corresponding drum will immediately rotate.

(¢) Brakes. 'The band brakes are foot pedal
operated with a catch and ratchet to hold the pedal
in position. After any brake has been applied by
depressing the foot pedal to the ON position, the
catch must be released before the brake will
release.
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(d) Pawls and ratchets. The boom topping
drum, the load drum, and the whip drum are each
equipped with a hand lever operated pawl and
ratchet for locking in position. Pawl and ratchet
are not provided for the twin vang drums.

Warning: Unless properly instructed in the
handling of hoist controls, no person is to be per-
mitted to operate this equipment. Serious damage
may result from improper operation.

(2) Controls for raising and lowering boom.

7-WHIP DRUM R *'* IRESSURE B2 MAIN LOAD DRUM
T PAWL LEVER B ; AIR_VALVE

3-BOOM
@ AIR VALVE

8. MAIN
= LOADDRUM
PAWL LEVER

g 5.800M
DRUM
PAWL LEVER

5-MAIN LOAD DRUM B
BRAKE PEDAL

Figure 61, Control stand for raising boom.

These controls are located on the starboard, for-
ward side of the hoist. Three air valves are
abreast on one control stand. as shown in figure 61.
The valve nearest the hoist controls the whip
drum. The center valve controls the load drum
(main load hook). The outhoard valve controls
the boom topping drum. Valves in forward posi-
tion are OFF. Valves in aft position are ON.

(3) Controls for drum brakes. Three foot
pedals, abreast in same control stand, are directly
below the corresponding air valves. Each brake
pedal is provided with a catch and ratehet to hold
it in position. The brake pedal nearest the hoist
operates the brake on the whip deum. The center
brake pedal operates the brake on the load drum.
The outhoard brake pedal operates the brake on
the boom topping drum. Brake pedals in the
raised position are OFF. Brake pedals in the
down position are ON,

(4) Controls for drum pawls. Three hand
levers, abreast in same control stand, are directly
forward of the corresponding air valves. Two
notched positions are provided for each lever.
The lever nearest the hoist operates the pawl of
the whip drum. The center lever operates the
pawl of the load drum. The outhoard lever oper-
ates the pawl of the boom topping drum. All pawl
levers in the forward notch are RELEASED. All
pawl levers in the aft notch are LOCKED.

(5) Controls for swinging boom. Two air
valves, abreast on one control stand (fig. 62), are
on the port forward side of the hoist, The valve
nearest the hoist controls the starboard vang
drum. The outhoard valve controls the port vang
drum. Valves in forward position are OFF,
Valves in aft position are ON.

(6) Countrols for vang drum brakes., Two fool
pedals, abreast in same control stand, are direct ly
below the corresponding air valves. Each brake
pedal is provided with a catch and ratchet to hold
it in position. The brake pedal nearest the hoist
operates the brake on the starboard vang drum.
The outboard brake pedal operates the brake on
the port vang drum.

(7) Hand throttle for main power plant speed
control. This throttle is located on the hoist at
the left hand of the hoist operator. A hand lever
operates on a notched are. Position down toward
operator is IDLING. Position up away from
operator is FULL SPEED.
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Figure 62, Controls for swinging boomn.

¢. Erecrric Morors axp Licaring. (1) Gen-
eral. The electric motors and lighting control
system is composed of a main control panel, which
1s a control station for the main generator, lights
and auxiliary equipment, and the auxiliary gen-
erator control panel used to control the auxiliary
generator. The main control switeh is used to
connect either main or anxiliary generator into the
cireuit,

Caution: The operator must familiarize him-
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THROTTLE EXTENSION

Figure 63. Main power plant speed control (hrotile.

self with the adjustment of the controls before

attempting to operate the equipment. Maintain-
ing voltage, ete., within safe operational limits
will prevent damage to the equipment.

(2) Main generator control panel. The main
generator control panel is located on the port deck
house bulkhead. The controls are shown in fig-
ure 64. The following outlines the function of
each specific control on the panel:

() Voltage requlator.

1. General. The voltage regulator is used
to maintain a constant voltage on the
output of the generator during a varia-
tion of load. When the generator is
started with no external load, the volt-
age is adjusted with the rheostat so
that the voltmeter reads between 206
and 210 volts. As a load is imposed on
the generator, the voltage has a tend-
ency to fall. This fall is compensated
for by the action of the voltage regula-
tor. During operation as the imposed
load varies on the generator and the
voltage tends to fluctuate, the voltage
regulator maintains the voltage within
the prescribed range.
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Main generator control panel.

Voltage regulator rheostat. The rheo-
stat 1s located on the cover of the volt-
age regulator and is used to make final
voltage adjustments after the genera-
tor is operating. The voltage setting
may be raised or lowered as required.

3. Polarity reversing switch. The polarity

reversing switch. located on the cover
of the voltage regulator, is used to re-
verse the current flow through the con-
tacts. TIf the current flows in one di-
rection for any length of time, ma-
terial 1s deposited from one contact to
another, thus ecausing pitting and
burning. The position of the switch
should be alternated each day before
placing unit in operation,

4. Voltage requlator manual control switch.

The control switch is used to eut
manually the regulator in or out of the
cireuit when required. The circuit is
then controlled manually through the
generator field rheostat.

MAIN GENERATOR |
FIELD RHEOSTAT |-

Figure 65. Voltage regulator.

(0) Rheostat. Thisunit is used for manual volt-
age control and for cutting the voltage regulator
in and out. In addition, the rheostat may be used
to control the voltage if the voltage regulator is not
in operation.

(¢) Main panel control switeh, This switch is
used to ent the panel board in and out.

Note, Failure to cut the panel board out when checking
wiring, or other electrical equipment will result in damage
to equipment or injury to personnel.

(d) Water pump control. This eontrol is used
to operate pump by turning current on and off.

(e¢) Capstan control. This control is used to
operate capstan. In emergeney. it can be used to
cut off the capstan quickly instead of operating the
switch on deck.

(f) Eleetric stove control. This control is used
to operate the electric stove in the galley.

(q) Electric refrigerator control. This control
is used to operate the refrigerator in the galley.
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 RHEOSTAT

AUXILIARY CONTROL
PANEL SWITCH

VOLTMETER

Figure 66, Auxiliary diesel generator control panel.

(3) Awailiary Diesel generator control panel.
This control panel is located to the left of the main
panel. The controls are located and identified in
figure 66. The following tabulation outlines the
funetions of each control on the panel :

(a) Auwmiliary This

control )Jru.‘.«’f switeh.

switch is used to cut panel board in and out.
Note. Failure to ent panel hoard when checking wiring,

or other eleetrical eguipment, will result in damage to
equipment and possible injury to personnel.

(b) Rheostat. This rheostat is used for manual
voltage control. Voltage should be maintained
not less than 112 or more than 118 volts as indi-
cated on the voltmeter.

Note. Failure to adjust rheostat may result in damage
fo the equipment.

(¢) Control switch box. This box, located
under the main control panel, is used to cut the
main and auxiliary generator in and out of service
individually or both together.
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Caution: Be sure the switch is off when check-
ing wiring, ete. Failure to do this may result in
damage to equipment and injury to personnel.

d. Auvxitiary Digsen GENERATOR SET CONTROLS.
(1) Controls and switches for operation of the
auxiliary Diesel generator set are illustrated in
figure 66.

(2) The starting switch, located on the instri-
ment panel, is pushed in to operate the Diesel start-
ing motor.

(3) The governor lock screw, located on the
governor housing, is loosened during the starting
operation prior to adjusting the governor screw.

(4) The governor screw, located on the gover-
nor fuel pump assembly, is used for regulating the
speed of the engine.

(5) The load regulator throttle nut, located on
the governor screw, locks the governor screw into
position after the desired operating speed is ob-
tained,

11. Instruments

a. Maix Dipsen. ExciNe. (1) Fuel pressure
gage. 'This instrument serves to indicate the con-
dition of the fuel system while the Diesel engine
is operating.
in three colors: NORMAL (white), CAUTION
(ereen), and OUT (red). With the fuel pump
operating correctly and the system free of clogged
lines or filters, the dial hand will indicate NOR-
MAIL. Should the filters become clogged with
foreign material, the position of the fuel pressure
gage indicator will work back from NORMAL
to the CAUTION range, and eventually into the
OUT range. The exact point on the OUT (red)
range which the indicator will register before the
resistance to fuel flow interferes with the maxi-
mum performance of the engine, is best deter-
mined by experience with the individual engine.
This in-
strument incdicates the condition of the lubricat-
ing oil system of the engine. The correct pressure
for the engine is approximately 30 pounds with

(2) Lubvicating oil pressure  gage.

the engine running at normal speed and operating

temperature. This pressure brings the gage
needle to a point about midway across the pressure
scale on the gage dial. As long as the needle stays
within the “operating range,” it may be assumed
that the lubricating oil system is operating cor-
rectly. 3

The instrument dial is marked off
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Figure 67. Diesel engine instruments.

Caution: 1f for any reason the oil gage does
not register within the “operating range,” stop
the engine immediately, and determine whether
the oil pump is operating correctly or whether the
gage itself is at fault.

(3) Water temperature indicator. This instru-
ment indicates the condition of the water cooling
system. With the engine operating normally, the
mdicator should read between 160° and 190°.

Caution: Should the temperature as indicated
by the instrument rvise above 200° F.. stop the
engine and inspect the cooling system. (See
par. 444.)

(4) Hour meter. The engine is equipped with
an hour meter, which is located on the right side

of the engine under the governor spring housing
at the rear of the fuel injection pump honsing.
(See fig. 68.) The meter does not keep pace with
the clock, but when the engine erankshaft turns
the number of revolutions made in one hour at
operating speed, the dial advances one number,
Read the hour meter daily as a close ¢heck on the
time to service the engine.

-

Figure 65. Cover on hour meter raised to observe dial

reading.

b. Hoisr Air Pressure Gace. One of these
gages is on each hoist control stand, facing the
operator. Normal working pressure is 70 pounds
per square inch.

¢. Erpcrricar Instruments. (1) Main gen-
ervator control panél (fig. 64). Instruments on the
main control panel are as follows:

() An ammeter which indicates the amperage
produced by the main generator under various
operating loads.

(b) A voltmeter which indicates the voltage
under various operating loads. Keep voltage
within 206 to 210 volts. See paragraph 18z for
istructions on maintaining this voltage. Failure
to keep within this voltage will result in damage
to equipment.

(2) Awwiliary generator control panel ( fig. 66).
Instruments on the auxiliary control panel are as
follows:

(2) An ammeter which indicates the amperage
developed by the auxiliary Diesel generator set
under various operating loads.

(6) A voltmeter which indicates the voltage
developed by the auxiliary Diesel generator set
under various operating loads. Keep voltage
within 112 to 118 volts. See paragraph 224 for
instructions on maintaining this voltage.
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Caution: Failure to keep within this voltage
will damage equipment.

d. Avxiuiary Dipsen GENeraTOR INSTRUMENTS.
(1) Lubricating oil pressure gage.

This instru-
ment indicates the condition of the lubricating oil
system of the engine. The correct oil pressure for
the engine varies with the temperature conditions
and viscosity of the oil, and should never be per-
mitted to go below 20 pounds with the engine run-
ning on normal speed. As long as the needle stays
between 20 and 60 pounds, it may be assumed that
the lubricating o1l system is operating correctly.

Caution: 1f, for any reason, the oil gage drops
below 20 pounds, stop the engine immediately and
determine whether the oil pump is operating cor-
rectly, or whether the gage itself is at fault.

(2) Water temperature indicator. This instru-
ment indicates the condition of the water cooling
system. With the engine operating normally, the
gage should read between 160° and 190° F.

(3) Ammeter. This instrument indicates the
rate at which the diesel generator is charging the
starting batteries. With the engine operating at
normal speed, the instrument must read approxi-
mately 15 amperes on the plus side.
where the batteries have been used severely, this

In a ease

rate of charge will continue for about an hour and
then return to a charging rate of 2 amperes which
is normal.

Section VI. OPERATION UNDER USUAL
CONDITIONS

12. General

a. Proper operation of the machinery with
which the barge derrick is equipped requires spe-
cial knowledge. Unskilled personnel tampering
with any of the equipment may cause serious
damage.

Warning: 1t is not required that the engines be
in operation for the equipment to cause destruc-
tion of life and material. Tampering with the foot
pedals and air valves of the hoist control stations
will release component parts of the derrick to
swing uncontrollably with great destructive force.

b. Authorized personnel having experience with
similar type equipment should first become thor-
oughly familiar with the operating instructions
included in paragraphs 12 to 17, and then proceed
cautiously until the “feel” and individual charac-
teristics of the equipment involved are verified.
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13. Operating Terms

Operating terms Description

Port___________. Left side looking forward from
control stand,

Right
from control stand.

Used to indi-

side looking forward
Toward the rear.
cate direction,
Forward________ Toward the front.
dicate direction.

Used to in-

Inboard
Outboard.______

Toward center of barge.
Toward side of barge.

Hatoh o =l An opening in a deck permitting
access through the deck.
IDGazEE=sSis i The depth of the hull under wa-

ter.
Kitchen compartment.

VARG e Line used to move boom to port
or starboard or hold in posi-
tion.

Five part line___ Indicates that the cable joining
two pulleys passes back and
forth five times between the
pulleys.

Topping________ Raising the boom,

nthyosses SEgi Raising or lowering the boom.

Hostanes, oo = Raising the load with the boom
fixed.

Slewing- - ___ To move the boom port or star-
board.

Slight pressure on brake.

_____________ Line hanging loose.

Line drawn tight.

Rotate drum to wind cable on it.

Rotate drum to unwind cable.

Haal il st
Payontice

14. Starting

@. GENERAL. All machinery of the barge derrick
should be given a before-operation inspection de-
scribed in paragraph 3ba, prior to starting the
equipment for handling of eargo. ;
tion to determine that :

(1) Sufficient space is available for the operat-
ing arc of the boom,

(2) No equipment, cargo, or other objects are
on the barge deck to interfere with or be damaged
by the load block and hook.

Make inspec-

(3) Sufficient fuel is on hand to complete the
work to be performed without the necessity for
stopping to refuel.
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(4) The main engine, air compressor, main gen-
erator, and capstan are in good operating condi-
tion.

(5) To start the auxiliary diesel generator or
capstan see paragraphs 21 and 23.

b. Srarrine THE StarTiNG ExciNe or Mary
Digser.

Caution: Make sure that the flywheel cluteh of
the main engine is disengaged. '

(1) See that the compression release lever is in
the START position, as shown in figure 69, and
that the throttle is locked in the extreme right po-
sition, so that the fuel injection pumps are shut off.

Figure 69. Compression release lever in start position.

(2) Open the starting engine fuel tank valve,
and move the idling latch (3, fig. 60) to hold the
starting engine governor shaft lever in the idling
position.

(3) Insert the crank in the starting engine as
shown in figure 70. If the engine is cold, move
the manual spark control lever (1, fig. 60) to the
ADVANCE position. If the engine is warm, move
the lever to RETARD position. Grasp the crank
with the right hand. Turn the starting engine
magneto switch (2, fig. 60) to the ON position.

(4) Crank the starting engine until the com-
pression stroke is reached; pull forward slowly
from the top of the erank circle, then to start:
pull the crank through the compression strokes
with a rapid motion. Do not spin the erank.

Note. Remove the erank after the engine starts,

(9) Choking. Temperature and altitude will
vary the length of time it is necessary to have the
choke ON. (See 4, fig. 60.) Actual experience in

Figure T0. Correct position for cranking starting engine.

starting will determine the interval. If it is neces-
sary to choke the engine, when starting, the choke
control rod showld always be pulled out all the way.

(6) Assoon as starting engine starts, engage the
manual spark control lever (1, fig. 60) in the AD-
VANCE position. Allow starting engine to run
long enough to distribute crankcase lubricating oil
thoroughly before running it at its governed speed.

¢. STaRTING Carereinrar Diesen. (1), Disen-
gage the starting engine cluteh, figure 71, by push-
ing the lever in toward the Diesel engine,

(2) Engage starter pinion by pulling out on the
starter pinion control lever, figure 71, If the
pinion does not engage readily, partially engage
the starting engine clutch for an instant, allowing
the teeth to mesh with the flywheel gear.

3

NGAGING STARTER PINION

TRANSMISSION
IN HIGH

=
sy

Figure 71. Engaging starting engine,
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(3) After the starter pinion is engaged, allow
the starting engine to run at full governed speed
by releasing the idling latch. (See 3, fig. 60.)

(4) Engage the starting engine clutch by pull-
ing out the lever, figure 71, as far as it will go.

(5) During cold weather, or at any time that
oil “drag™ in the Diesel engine, slows down the
starting engine so that the normal eranking speed
cannot be reached, disengage the starting engine
clutch and shift the starting engine transmission
lever, figure 71, into LOW. Engage the starting
engine clutch and after the oil “drag”
loosened, move the compression release lever to
RUN position as shown in figure 72. Allow the
starting engine to turn the Diesel engine for sev-
eral minutes, since the heat of compression will
assure easy starting. Now move the compression
release lever to START position, disengage the
starting engine clutch, shift the starting engine
transmission to HIGH. and engage the clutch.

has been

Figure

2. Compression release lever in run position.

Note, When the starting engine is cranking the Diesel
engine agalnst compression (with the compression release
lever in the RUN or HALF position), the heat of compres-
sion warms the eylinders, pistons, and combustion cham-
bers to the temperature necessary for starting. For this
reason, best results are obtained by moving the compres-
sion release lever to the RUN position as soon as the
starting engine will turn the Diesel engine at normal
cranking speed.

(6) After the starting engine has cranked the
Diesel engine against compression for a few min-
utes and the temperature indicator shows the
proper reading as dictated by experience, push the
throttle control lever over to the halfway position,
figure 63. If after turning several revolutions the
Diesel does not fire, move the throttle back to the
OFF position and allow the starting engine to turn
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the Diesel engine a little longer to raise its tem-
perature.

(T) If the Diesel engine is thoroughly heated
but fails to start, refer back to before-operation in-
spection, paragraph 35a. Particularly check the
following :

Priming the fuel system (par. 44d (13) ).
Testing the fuel injection equipment (par
44d (7)).

(8) When the Diesel engine begins to fire, the
starter pinion automatically disengages, but it is
necessary to disengage the starting engine clutch
by pushing in the lever (fig. 73) toward the en-
l__rilw

d. Storrine THE Starrine Excine, (1) Close
the Hl':ll'li]l;{ engine fuel tank valve, allowing the
engine to burn all the fuel in the carburetor.

(2) Turn off starting engine magneto switch.

(3) As soon as the Diesel engine starts, imme-
diately check the lubricating oil pressure gage
which should register in the Operating Range.

(4) Allow the Diesel engine to idle for 5 min-
utes with the throttle at least half open, and for 5
minutes at full throttle before applying the load.

i

'ﬂﬂ |||||||M

Figure 73, BEngaging main engine cluteh.
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¢. Excacine Mamy Excine Crurcn.  Apply
load (drive to hoist, main generator, and air com-
pressor) by pulling the clutch lever in a direction
away from the clutch (toward galley). (See fig.
73.)

f. Starrine Howsr., Before starting the hoist,
give both hoist and derrick the before-operation
inspection as prescribed in paragraph 35. Upon
completion of this inspection, check the positions
of the boom, the main load hook, and the whip
hook to verify that their movement will be unob-
structed. The main hook is normally left in the
safety position. Lower the hook and disengage it
from the safety position before commencing op-
erations. If only the main hook is to be used,
raise the whip hook to a position 5 feet below
the boom end and leave it there. If only the whip
hook is to be used, raise the main hook to a posi-
tion 5 feet below the boom end and leave it there.

15. Stopping

a. StorPING Maiy Excine. Disengage the load
from the engine by pushing the clutch lever in the
direction opposite to that shown in figure 73 (away
from galley). Set the throttle to halfway position
and allow engine to idle at this speed for at least
five minutes. Then move the throttle lever to
STOP position. Shift the compression release
lever to the START position. (See fig. 69.)
Do not close the main fuel tank valve. If the
temperature is below freezing, or if there is a
possibility of freezing weather before engine will
be started again, drain the cooling system or pro-
tect with antifreeze solution (par. 24).

b. Srorping Horst. To shut down for a period
of 8 hours or longer, swing the boom to the barge
center line, raise it slightly above 45°, lower the
main hook and engage it in the safety position.
(See fig. 74.) Hoist the whip hook to a position
5 feet below the boom end.

16. Air Compressor

a. GeNeran. The air compressor is driven by
multi-V-belts off the engine drive shaft. It is pro-
vided with constant speed pressure regulator
control.

b. Srarrine. The compressor is kept unloaded
on starting by screwing the trigger valve wing nut
which keeps the trigger valve open. Allow the
compressor to warm up a few minutes without
building up tank pressure. Unscrew trigger valve

Fligure T4. Main block hook in safety position.

wing nut until trigger valve is operating. Adjust
trigger valve until pressure gage indicates 70
pounds’ operating pressure (par. 45¢ (3)). Main-
tain 70 pounds’ operating pressure by adjusting
trigger valve. After compressor has run for a few
hours, draw down nuts and bolts to compensate
for gasket compression,

Caution: Stop engine and check trigger valve
if pressure builds up to 75 pounds’ operating
pressure and safety valve pops.

e. Storeine.  The air compressor stops when
the main engine is shut down; no special action
is required.

17. Operations

a. GeNerar. The following paragraphs pro-
vide instructions necessary to perform the opera-
tions on the hoist control stations in order to ae-
complish the work for which the barge derrick was
designed,

(1) The efficiency of a cargo handling operation
depends largely upon the ability and flexibility of
the men composing the working gang or section.
The safety and timing of the operation depends
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upon the discretion of the signal man as to when
and what kind of signals are given. Personnel
in the gang should be familiar with the signals
used. For this purpose, figure 75, which illustrates
standard hand signals for derrick operation, is
included and should be followed in the absence
of a bell system.

The
operator on the port side controls the vang drums
for swinging, and the operator on the starboard

(2) Two hoist operators arve required.

side controls the boom topping drum, load drum,
and whip drum.

(8) Drum control is through air operated fric-
tion band clutches. Air pressure applied to the
clutch power chamber can be regulated by posi-
tioning the air valve lever. The clutch will take
hold smoothly when the lever is moved gradually
to the ON position.

(4) An air pressure gage is mounted on each
control stand and operators check air pressure be-
fore and during operation. Without correct work-
ing pressure, the friction drive clutches will not
function. Normal working pressure is 70 pounds
per square inch,

(5) The boom topping drum, the load drum,
and the whip drum are each provided with ratehet
and pawl for locking in position. No ratchets and
pawls are provided for the twin vang drums,

Naote. Use the pawl to lock a drum in position only when
the drum is to remain in that position for an appreciable
time. Do not use the pawl during continuons raising and
lowering of the boom or load.

(6) Inexperienced operators should attempt
only one operation at a time, devoting full atten-
tion to that single operation. Asoperators become
more experienced and skillful, double operations,
such as raising both the boom and the main lead
hook, may be performed at the same time. In rais-
ing and lowering the boom, careful cooperation
between the hoist operator and the vang operator
1s required to keep the vang lines taut at all eleva-
tions of the boom.

Note, In the following description
ties, the word ON applied to an air valve indicates that
air pressure is applied to the eluteh and the clufeh is en-
The word
ON applied to a brake foot pedal indicates that the brake
pedal is depressed and the brake band is contracted on
The word OFF
The word LOCKED applied to a pawl lever indicates the
pawl is engaged in the drum ratehet. The word RE-
LEASED indicates the reverse.

of operator's du-

gaged. The word OFF indicates the reverse,

the brake drum. indicates the reverse.

b. Vaxe Operaror’s Duries (Swinaine Boo).
(1) General. The vang operator manipulates two
air valves, one for each vang drum friction chitch
and two brake pedals, one for each vang drum
brake.

(2) Swinging boom to starboard (fig. 78). (a)
Release catch on left foot pedal and hold pedal
(fig. 62) in position with the left foot.

(0) Release catch on right foot pedal and let
the pedal (4, fig. 62) rise to the OFF position.

(¢) Move the right air valve (fig. 62) aft to the
ON position. The cluteh will take hold smoothly
as the valve lever is gradually pulled back.

(d) As the starboard vang line is reeled in, ease
off on the left foot pedal (fig. 62), permitting the
port vang line to pay out under control of the
brake. Keep a slight drag on the brake on the
port drum. Do not permit the port vang line to
sag.

(¢) When the boom has reached the desired po-
sition, depress the left foot pedal (fig. 62) to full
ON position with cateh ON.

() Depress right foot (fig. 62) pedal to full
ON position with eatch ON.

(g) Move right air vilve (fig. 62) forward to
OFF position.

(8) Swinging boom to port (fig. 80). (a) Re-
lease catch on right foot pedal and hold pedal
(fig. 62) in position with right foot,

() Release catch on left foot pedal and allow
pedal (fig. 62) to rise to OFF position.

(¢) Move the left air valve (fig. 62) aft to the
ON position. The clutch will take hold smoothly
as the valve lever is gradually pulled back. '

(d) As the port vang line is reeled in, ease off
on right foot pedal (fig. 62). permitting the star-
board vang line to pay out under control of the
brake. Keep a slight drag on the brake of the star-
board drum. Do not permit the starboard vang
line to sag.

(¢) When the boom has reached the desired posi-
tion, depress right foot pedal (fig. 62) to the full
ON position with catech ON.,

(f) Depress left foot pedal (fig. 62) to full ON
position with catch ON.

(7) Move left air valve (fig. 62) forward to
OFF position.

(4) Holding boom in position. Place both air
valves forward in the OFF position. Depress
both foot pedals (fig. 62) to the ON position and
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permit foot pedal catches to engage the ratchets
and hold the pedals down.

(b)) When boom is raised. With the boom in
the desired position, port or starboard, and the
hoist. operator prepared to raise it, first release
the catches on both foot pedals and hold in position.
As boom is raised, ease off both foot pedals (fig.
62) and pay out both vang lines equally under
control of the brakes. Keep a slight drag equally
on both foot pedals to keep both vang lines taut
while paying out. Pay vang lines out equally
otherwise boom will swing in the direction of the
taut line.
position and hoist operator stops raising, depress
both foot pedals (fig. 62) to the ON position with
catches ON.

(6) When boom ix lowered. With the boom in
its correct position, port or starboard, and the
hoist operator prepared to lower it, first release
the catches of both foot pedals and let pedals (fig.
63) rise to the OFF position, Move both air valve
handles (fig. 62) aft to the ON position and reel
in both vang lines equally as the boom is lowered
and Both vang must be
reeled in equally, otherwise the boom will swing
in the direction of the taut line,
reached the desired position, and hoist operator

When boom has reached the proper

lines slacken. lines

When boom has

stops lowering, depress both foot pedals (fig. 62)
to the full ON position with catches ON. Move
both air valves (fig. 62) forward to the OFF posi-
tion.

Note. Reel in only enongh line to take up the slack
caused by the lowering of the hoom.

e. Hoist  Operator’s Duries. (1) General.
The hoist operator has control of three air valves,
one for each drum friction clutch and three brake
pedals, one for each drum brake. He also manipu-
lates three pawl handles for locking eacli drum in
position. In addition he has control of the main
engine throttle which varies the engine speed from
IDLING to FULL SPEED. For handling light
loads on the whip hook, the throttle is set at an
intermediate speed.

(2) Raising the boom (fig. 79). (a) Release
the catch on the boom foot pedal and hold the
pedal (fig. 61) in place.

(0) Release the pawl handle (fig. 61) from
LOCKED notch and move it to the RELEASED
noteh,

(¢) Move the boom air valve lever (fig. 61) aft
to the ON position. The cluteh will take hold
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smoothly as the valve lever is gradually pulled
back.

() As the boom line begins to reel in, ease off
on the foot pedal (fig. 61), permitting the pedal
to rise to the OFF position,

(¢) When the boom has reached the desired
height, depress the foot pedal (fig. 62) to the ON
position with the catch ON,

(f) Asthe brake takes hold, move the hoom air
valve (fig. 61) forward to the OFF position,

() Move the pawl lever (fig. 61) from the RE-
LEASED to the LOCKED position if boom is to
remain at this height.

Warning: Lock the boom in position by using
the drum pawl if the boom is to stay in that posi-
tion any length of time. Do not use the pawl dur-
ing continuous raising and lowering of the boom.

Caution: Hold the boom in position with the
foot pedal until the boom drum begins to move
and take over the load.

(8) 7o lower the boom (fig. 81). (@) Release
the catch on the boom foot pedal and hold the
pedal (fig. 61) in place.

(6) Release the pawl handle (fig. 61) from
LOCKED notch and move it to the RELEASED
notch.

(¢) Move the boom air valve (fig, 61) aft to the
ON position. The cluteh will take hold smoothly
as the valve lever is gradually pulled back.

(d) As the boom line begins to reel in, ease off
on the foot pedal (fig. 61), permitting the pedal
to rise to the OFF position.

(¢) Reel in only enough boom line to move the
drum far enough to disengage the pawl from the
ratchet tooth. Assoon as the pawl is RELEASED,
move the boom air valve (fig. 61) forward to the
OFF position.

(7) Keep the drum under the control of the
foot pedal and ease the boom down under brake
control.

(9) When the boom has been lowered to the
desired height, depress the foot pedal (fig. 61) to
the full ON position with catch ON.

(%) Move the pawl lever (fiz. 61) from the
RELEASED to the LOCKED position if boom is
to remain at this height.

Caution: Keep hoom under control of foot pedal
at all times,

(4) Hoisting the load. (a) Release the catch
on the load drum foot pedal and hold the pedal
(fig. 61) in place.
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(6) Release the pawl handle (fiz. 61) from
LOCKED notch and move it to the RELEASED
notch.

(¢) Move the load drum air valve lever (fig.
61) aft to the ON position. The clutch will take
hold smoothly as the valve lever is gradually
pulled back.

(d) As the load drum line begins to reel in,
ease off on foot pedal (fig. 61), permitting the
pedal to rise to the OFF position.

(¢) When the load has been hoisted to the de-
sired height, depress foot pedal (fig. 61) to the
ON position with the catch ON.

(f) As the brake takes hold, move the hoist air
valve lever (fig. 61) forward to the OFF position.

(g) Move the pawl lever (fig. 61) from the
RELEASED to the LOCKED position if load is
to remain at this height.

—— iﬁ

Warning: Lock the load in position by using
the drum pawl if the load is to stay at that height
any length of time. Do not use the pawl during
continuous raising and lowering of the load.

(5) Lowering the load. (a) Release the catch
on the load drum foot pedal and hold the pedal
(fig. 61) in place,

(6) Release the pawl handle (fig. 61) from the
LOCKED notch and move it to the RELEASED
notch.

(¢) Move the load drum air valyve (fig. 61) aft
to the ON position. The clutch will take hold
smoothly as the valve lever is gradually pulled
back.

(d) As the load drum line begins to reel in,
ease off on foot pedal (fig. 61), permitting the
pedal to rise to the OFF position.

Figure 77. Raising load block, uging center air valve and towering boom by releasing right pedal.
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Figure 79,

Raiging boom, using right air valve,
—

oA —— - ——
igure 80. Swinging boom to left, using left air valve and releasing right pedal.




Figure 81. Lowering boom and {oad block by releaging center and vight pedals.

(¢) Reel in only enough line to move the drum
far enough to disengage the pawl from the ratchet
tooth. As soon as the pawl is RELEASED, move
the boom air valve (fig. 61) forward to the OFF
position,

(f) Keep the drum under the control of the foot
pedal (fig. 61) and ease the load down under brake
control,

() When the load has been lowered to the
proper height, depress the foot pedal (fig. 61) to
the full ON position with catch ON.

() Move the pawl lever (fig. 61) from the
RELEASED to the LOCKED position if load is
to remain at this height.

Caution: Keep the load under control of the
foot pedal at all times.

(6) Hoisting whip hook (fig. 82). (a) Re-
lease the catch on the whip foot pedal and hold
the pedal (fig. 61) in place.

(0) Release the pawl handle (fig. 61) from
LOCKED notch and move it to the RELEASED
noteh,

(¢) Move the whip air valve (fig. 61) aft to the
ON position. The clutch will take hold smoothly
as the valve lever is gradually pulled back.

(d) As the whip line begins to reel in, ease off
on foot pedal (fig. 61), permitting the pedal to
rise to the OFF position.

(¢) When the whip hook has been hoisted to
the desired height, depress foot pedal (fig. 61) to
the ON position with the cateh ON.

(7) As the brake takes hold, move the whip air
valve lever (fig. 61) forward to the OFF position.

(g) Move the pawl lever (fig. 61) from the

T46205—47 a

i

Figure 82, Raising the whip hook.

RELEASED to the LOCKED position if whip
hook is to remain at this height.

Warning: Lock the load in position by using
the drum pawl if the load is to stay at that height
any length of time. Do not use the pawl during
continuous raising and lowering of the load.
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(@) Release the
catch on the whip foot pedal and hold the pedal
(fig. 61) in place.

(b) Release the pawl handle (fig. 61) from the
LOCKED notch and move it to the RELEASED
notch.

(¢) Move the \\'hip alr
to the ON
smoothly as the

me'w‘fﬂ:;/ the rr'fu'p hoole.

valve lever (fig. 61) aff
The cluteh will take hold

valve lever is gradually pulled

I:n.\'il'rult‘

back.

() As the whip line begins to reel in, ease off on
foot pedal (fig. 61), permitting the pedal to rise to
the OFF position.

(¢) Reel in ounly enough whip line to move the
drum far enough to disengage the pawl from the
ratchet tooth. Assoon asthe pawl is RELEASED
move the whip air valve lever (fig. 61) forward to
the OFF position.

(1) [{t'{'}} the drum under the control of the foot
pedal (fig. 61) and ease the whip hook down under
brake control.

(¢) When the whip hook has been lowered to
the proper height, depress the food pedal (fig. 61)
to the full ON position with the catech ON.

(/) Move the pawl lever (fig, 61) from the RE-
LEASED to the LOCKED position, if the whip
hook is to remain at this height.

Caution: Keep the whip hook under control of
foot pedal at all times.
load slowly.

d. Typricarn (1) Figures 76 to 81.
inclusive, illustrate a typical operation in normal
service such as the transfer of a packing case from
a wharf on the starboard side of the barge to deck
of a lighter alongside the port side of the barge.

When lowering, lower the

OreraTioN.

The steps listed below cover only the basic opera-
tions of raising and lowering the boom and the
main load hook, and swinging the boom in both
directions. Both the movements of the operators
and resulting manenvers of the derrick are illus-
trated in figures 76 to 81.

(2) Lower the main hook in order to disengage
(See fig. 76.)

(3) Lower the boom to secure the required
reach and raise the hook to clear the lead.
fig. 77.)

(4) Swing boom to the
(See fig. 78.)

(5) Raise the boom. (See fig. 79.)

(6) Swing the boom to the left over the lighter,
(See fig. 80.)

it from the safety position.
(See
the load.

right over
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the boom and the main hook to set
(See fig. 81.)

(7) Lower
down the load.

OPERATION OF AUXILIARY
EQUIPMENT

Section VII.

18. Main Generator

a. SrarTING Mainy Generator. (1) General.
Before starting the main generator be sure that
the manual control switch on the voltage regulator
15 in the OFE position.

(2) Main control switeh. The
switch lever is manually operated.
positions:

control
It has three
ON for main generator, which is at the
top; OFF in center position; and ON at bottom,
for auxiliary generator. Throw switeh up from
OFF (See fig. 64.)

(3) Main control panel switch.
are provided: ON (upper)
Place in ON position.

(4) L e ostat
mately 50 volts.

(5) Voltage The manual control
switeh on the voltage regulator (fig. 65) is now
placed to ON position,

main

position to ON position.
Two positions
and OFF (lower).

(fig. 64). Adjust to approxi

requlator.

The voltage should come
up to somewhere near normal voltage (approxi-
mately 208 volts).

(6) Voltag. requlator rheostat (fig. 65). 'The
voltage regulator rheostat, located on the cover of
the voltage regulator, marked RAISE and
LOWER, is used to adjust the voltage to the
proper operating valve.
approximately 208

The voltage should be

This completes the
starting operation of main generator. The volt-
age 1s now automatically controlled by means of
the voltage regulator.

(T) Voltmeter (fig. 64). 'The needle on the
voltmeter will vibrate 1 egularly when the load is
applied to the generator. When the load is added
or removed the needle will hesitate slightly o
just long enough for this voltage to return to nor-
mal. Keep volt: age at approximately 208 volts.

(8) lnffe'uh/ reverse switeh (fig. 64).

Caution: I\l\l1~|(*Ihl~s-\\lltlluI]:ll.]l|l\ Failure
to reverse polarity daily will result in failure of
voltage regulator to function properly, and cause
damage to equipment.

volts.

(9) lf;ffr;f;r requlator | (fig.
voltage regulator

65). To remove
from the circuit without dis-
rupting the volt: age, turn rheostat
to raise voltage to approximate aly 2

in a direction

30 volts, Place

LT
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the voltage regulator manual control switch at
the OFF position. Now control voltage manually
with the rheostat. To return the voltage regulator
to the cirenit without disrupting voltage under
manual control, lower the voltage with the rheostat
to 190 volts, turn the regulator manual control
switch to the ON position, and return the rheostat
to normal operating point.

b, DisconNectiNng Maiy GENERATOR.
the main generator, throw the main control switeh
lever to the OFF position and place voltage
regulator manual control rheostat (fig. 65), in
OFF position.

To stop

19. Auxiliary Diesel Generator Set

@. STARTING Auxiuiary Diesen. (1) Before
starting the engine, perform before-operation in-

spection described in paragraph 35.

(2) Prime the fuel system as described in para-
graph 53¢ (7).

(3) Press the starting button on the left-hand
(See fig. 83.)

(4) With the right hand, loosen the governor
lock screw on the fuel pump about one-half turn
and turn horizontal governor screw about half-
way into the fuel pump.

(5) With the governor screw turned into the
fuel pump a sufficient distance, the engine will
start promptly.

(6) Release the starter switch as soon as the
Throttle the engine down
to a point where it will idle conveniently (600
or 800 rpm) by turning the governor screw out
of the fuel pump. Allow to idle for about two
minutes until engine warms up before throwing
on full load.

(7) With the engine operating at full load and
normal speed, apply the hand to the injector tube
and check the pulsation of each injector. If the
pulsation in the injector tube is irregular or weak,
loosen the cylinder bleeder screw (fig. 270) in
the fuel pump, while the engine is running, until
all the air is removed from the pump, then tighten.

engine begins to fire.

Note. When first starting the engine, a pronounced
combustion knock may be experienced. This knock is
caused by air in the injectors and will disappear as soon
as the air is let out. The knocking may be stopped im-
mediately by turning down the rheostat on the auxiliary
generator control panel. (See fig. 250.) Do this with
the engine operating at full throttle, since the increased
quantity of oil flowing through the lines pushes the air
out-ahead of it,

b. Storeing Excine, (1) To stop the engine,
turn the governor serew (fig. 83) out until the
engine stops.
Note. Do not stop by turning off the fuel supply line.
(2) Perform “After Operation Inspection™ de-
seribed in paragraph 346 (1) (d).

20. Auxiliary Generator Controls and Instru-
ments

a. Genurar. With the auxiliary Diesel genera-
tor set started, the electrical control on the equip-
ment is achieved as deseribed below :

b. Auxiniary (GENERATOR
Swrron, The auxiliary control panel switch has
two positions, ON at the top and OFF at bottom.
Set. switch up to ON position connecting panel.

¢. Man Coxtron Swrren (Fie. 250).  The
main control switch lever has three positions:
ON, OFF, and ON. The ON position at top is

¢ position

Contro.  Panen

for the main generator., the center OFF
cuts out both generators, and the bottom ON posi-
tion is for connecting the auxiliary generator.
Throw switeh to ON position to connect the anxil-
lary generator into cireuit.

LUBE OIL
PRESSURE

WATER
TEMPERATURE

¥ |

— N
REGULATOR GOVERNOR |
THROTTLE NUT

Fig. 83. Awxiliary generator engine controls,
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d. Rurostar (Fia, 250). The rheostat is used
to adjust voltage. Keep the voltage within 112-
to 118-volt range.

Vourmerer (Fre. 250). The voltmeter indi-
cates voltage developed by the auxiliary generator.
When the voltage is under 112 volts and over 118
volts, adjust it by means of the control on rheostat.

fo Ammerer (Fie. 250). The ammeter indicates
the amperage supplied by the auxiliary generator.

g. DisconNeerinGg TiE AUxiiary (GENERATOR
Froy mne Circurr. To open the auxiliary gener-
ator eireuit, throw the main control switch lever
(fig. 250) to the OFF position. See paragraph 35
for after-operation inspection.

21. Capstan

Contrors. The capstan can be operated from

three separate locations on the barge: port side
of forward deck, capstan hateh, and engine room.
The capstan is controlled from the deck by means
of a push button station, located on the deck: from
the engine room by means of a switch on the main
control panel; and from the capstan hatch by
means of a push button and operating lever on
the combination starfer.

0. OreraTing Carsran From Excine Roow. (1)
Operating lever. Throw the operating lever on
the combination starter enclosure in the port hatch
to the ON position, (See fig. 254.)

(2) Capstan control switch. Throw the cap-
stan control switch located on the main control
panel in the deck house to the ON or OFF position
to start and stop the capstan, (See fig. 250.)

c. OperaTING CaPsTAN FROM DEck. (1) O per-
ating lever. Throw the operating lever on the
combination starter enclosure to the ON position,

(2) Push button station. Push the START
button located under the enclosure, to start the
capstan; push the STOP botton to stop the cap-
(See fig, 84.)

d. Operating CapsTaN rroM Capsrax Harcon
(Fia. 254). (1) Operating lever. Throw the
operating lever on the combination starter en-
closure to the ON position.

(2) Push button control. Push the START
button located on the combination starter enclo-
sure, to start the eapstan; push the STOP button
to stop the capstan.

stan.

Nate, The overload relays arve of the instantaneous
trip type. Hold the START button until motor is up to
speed,
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STUDS FOR
“ 7 COVER

Figure 84. Operating capstan push button station.

€. STARTING CArsTaN Arrer Circurr BrusAknR
Is Trireep. (1) When the circuit breaker tripsl
due to current overload. , before the starter®l '
can be reset, perform the n]n-r;ninn deseribed be-4
law.

(2) First move the oper: iting lever on the mm*_
bination starter enclosure to the OFF position, and§
then return it to the ON position.

(8) Press START button on push button stas
tion, or throw circuit breaker to ON position to
restart capstan,

22. lLighting System and Electrical Acces-
sories

a. Contrors. The circuit breakers for the!
lighting system operating on 120 volts, are located
on the main generator control panel. They are:
marked HOUSE LIGHTS, CABIN L l(l”lb i ¢
ENGINE ROOM LIGHTS, and STORE Rf)()\f. be 1o
LIGHTS. The capstan control on the main gen=Wiid
erator panel also lights the two forward hatch
lights. Move a cirenit-breaker switch from left
to right or vice versa to open or close the cireuitalis
With the cirenit-breaker switch in the ON ]m-ﬁ--‘-:-.‘
tion, turn switch lamps on or off by means of indi-
vidual switches provided for each light in the base
or wall receptacle,

b. Suore Ling.

Current for the lighting sys-® ,,
tem may be obtained from an available shore line Lo
for nse when generators are not operating. Use l*"a.:-.;




frips

only 120-volt, 60-cycle, single-phase current. The
receptacle for the shore line is located on the out-
side of cabin bulkhead, port side. The forward
receptacle is for the shore line, a tyrex shore line
cable being provided for making the connection.
With the connection made, lighting is controlled in
the normal manner by the circuit-breaker switches
on the main generator control panel.

L —
T

LI

sore uine |11 11

RECEPTACLE
120 voLTS |

Ul
3y WATER PUMP
T RECEPTACLE
220 VOLTS

TYREX CABLE PLUG

pARH Figure 85. Connecting shore line.

¢. Froooricurs axp Coxtrors, The eircuit-
breaker switches for the floodlights, operating on
208 volts, are located on the main generator con-
| trol panel. They are marked FLOODLIGHTS
BOOM and FLOODLIGHTS HOUSE. The
eircuit-breaker switch marked FLOODLIGHTS
BOOM controls the two floodlights on the A-
frame and the two floodlights on the hoom. The
cireuit-hreaker switch marked FLOODLIGHTS
HOUSE controls the two floodlights located on
the deck house roof. Operate cirenit-breaker

\e§ switches for the floodlights manually, moving the

switch “from left to right or vice versa to turn
floodlights on or off.

d. RerrigeraTor. (1) Controls. The refrig-
erator controls consist of a temperature control
and control switch. The temperature control for
the refrigerator is located under the cabinet door
inside the refrigerator cabinet.

(2) Starting refrigerator when generators are
operating.  Set
main generator control panel at ON position. Con-
nect, refrigerator plug to wall receptacle. Make
sure temperature control dial (fig. 86) is not on
OFI“ ]Juﬁititm.

(3) Starting refrigervator when generators aie

refrigerator control switech on

not operating and when a shorve line 18 available.
Connect shore line. (See fig. 85.)
erator control switch on main generator control

Place refrig-

panel at ON position. Connect refrigerator plug
to wall receptacle.

(4) Operation of refrigerator. The refrigera-
tor is equipped with a special temiperature control
marked TRUE TEMP CONTROL. The control
is a solid vertical dial, operated manually with
the finger. The markings on the dial are COLD-
EST, FREEZING 32°, EXTRA COLD 34°,
HEAVY DUTY 37° NORMAL 40°, ECONOMY
43°, VACATION 46°, DEFROST 50°, and OFF,

Figure 86. Refrigerator temperature control.

The dial is operated manually to bring the
slected temperature to the upper center position.
Normal 40° F. is recommended as the best a verage
temperature for the food compartment.

() Stopping refrigerator. The temperature
control should be placed at OFF position. If re-
frigerator is not to be used for some time, turn
off the refrigerator switch on the main generator
control panel.

e. Errcrric Stove. (1) Controls. The stove
controls consist of a temperature control and
control switch. The temperature control is lo-
cated on the left-hand side of stove.

(2) Starting electrie stove when generators are
operating. Set electric stove control switch on
main generator control panel at ON position.
Connect stove plug to the wall receptacle.

(3) Starting electric stove when generators are
not operating and shore line is available. Con-
nect shore line. (See fig. 85.) Place electrie stove
control switch on main generator control panel at
ON position. Connect stove plug to wall recep-
tacle.

(4) Operation of electric stove control. The
stove control is marked as follows: OFF, LOW,
MEDIUM, and HIGH. It is operated manually.
Rotate the indicator to the desired temperature
and the stove is ready for use.

(5) Shutting down stove. Turn dial to OFF
to turn it off. Return to use by turning dial to
required temperature.
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Section VIII. OPERATION UNDER UNUSUAL
CONDITIONS

23. Barge Operation

@. In northern waters, take care not to move the
barge through heavy ice cakes which may damage
the thin hulls of the barge vessels. If kept moored
i one place, the barge derrick can be used in ex-
treme weather to the same extent that any similar
equipment can be used.
ice and snow from exposed blocks and lines.

Caution: Haul the barge out of the water, or
move it to warm waters, if there is danger of water

Before operating, clear

freezing solid. The hull plating may be crushed
and the barge sunk by solid ice.

b. Due to its shallow draught, the barge is sus-
ceptible to both high wind and rough water. These
elements make special handling of the load nec-
essary. When the wind velocity exceeds 20 miles
per hour, exercise care both in picking up and
setting down loads which may tend to “bounce”
Rough water,
which usnally accompanies high wind, may cause

with resulting damage to cargo.

use extreme care
Under extreme
conditions of wind and sea, suspend operations.

rough landings and pick ups;
and skill imder such conditions.

24, Extreme Cold

a. Catereiniar Diesen Excine. (1) General.
If the Diesel engine and its starting engine have
been maintained in good mechanical condition,
and the precautions necessary for cold weather
operation as listed below are taken. ordinary cold
weather will not cause difficulty in starting or loss
of efficiency.

(2) Gasoline for starting engine. Use the au-
thorized grade of gasoline to avoid cold weather
starting difficulties.

(3) Storage and handling of qasoline for start-
ing engine. Incold weather, condensation of mois-
ture in the air will cause water to accumulate in
This water will
freeze and form ice erystals that will clog fuel lines

the storage tank and containers.

and carburetor jets unless the following precau-
tions are taken:

() Use filter paper or strainer when filling
gasoline storage tank and fuel tank, or when trans-
ferring fuel from one container to another.

(b)) Remove snow or ice from gasoline storage
tank or dispensing equipment. :
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(¢) Keep filler caps on all gasoline tanks prop-
erly tightened.

(d) To reduce hazard of ice formation in fuel
tank, add 14 pint of denatured alcohol, grade 3,
each time 25 or more gallons of fuel are added.

(¢) If possible, keep fuel tank full when opers
ating in extreme cold weather.

(4) Fuel oil. Use only the authorized grade of
Diesel fuel oil.

(5) Storage and handling of fuel oil for Caters
pillar.  Observe precautions in handling as listed
for starting engine ( (3) above).

(6) Protection of cooling system. When tem-

peratures of 40° K. or below are expected, use an |

authorized antifreeze solution in the system to
prevent freezing and damage to the eylinder heads
and Before installing any antifreeze
solution, check the following items:

() Drain cooling system (par. 44¢).

(b) Clean cooling system. Make sure that the
cooling system is completely free from rust o
other foreign substances.

(¢) Attend to leaks.

blocks.

Hose
connections should be in good condi-
tion inside and out.

2. Inspect water pump for leaks, Tighten
packing gland nut or repack if neces-
sary.

1. Tighten all water connections.

3. Adjust fan belt to proper tension (pat.
Hy).

(d) Add antifreeze solution. When the cools
ing system has been cleaned and checked for Joaks
age, partially fill the radiator with clean soft
water and add antifree solution, using proportions
in accordance with table listed below. Protect the
system to at least 10° F. below the temperature
expected during cold season.

(¢) Warmengine. After adding antifreeze, fll

cooling system to slightly below filler neck of

radiator. Then start and operate the engine until
normal operating temperature is reached.

(f) Zest strength of antifreeze solution. Stop
the engine and check the solution with a hydrom-
eter. See specific gravity veadings in chart (d (5)
below).

(7) H'r"-"fi'/f/ inspection.  After every 64-hour
operation period of the engine, i11.'~':pr;-.('t‘ the anti=
freeze solution for st rength and color. If found
to be rusty, drain and clean the cooling systen.
Add new solution to obtain recuired str'on;_;l'h.
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(T) Starting the starting engine. (a) Crank
the starting engine several revolutions with the
ignition switch off and the starting engine clutch
disengaged.

(b) Moisture or fuel which has not vaporized
sometimes collects on the starting engine spark
plugs. Remove plugs and dry electrodes by ap-
plying gasoline. Ignite the gasoline and allow it
fo burn.

Note. Pouring a small amount of gasoline on the spark
plug electrodes before they are replaced in the engine
is effective in promoting combustion,

(¢) Avoid overchoking and overpriming of the
starting engine when attempting to start. If the
starting engine is flooded, proceed as follows:

1. Open the choke valve (fig. 60) by pull-
img the choke control to the OFF posi-
tion.

. Turn the magneto switch off.

. Move the idling lateh to hold the gov-

s

Y

ernor shaft lever in idling position.

. Crank the engine several complete revo-
lutions, then attempt to start with the
choke remaining in the OFF position.
[f engine fails to start. proceed in the
usual manner with the choke ON.

_——

(d) The starting engine can sometimes be

Figure 8%. Starting engine controls.

started more quickly by leaving the idling latch
free of the governor shaft lever. As soon as the
engine starts, move the governor shaft lever to
the 1dling position in order to keep engine speed
low.

(8) irwvent. An adjustable air vent is located
on the roof of the deck house directly above the
Caterpillar Diesel engine radiator.
cold weather, regulate this vent to provide a mini-

In extreme

mum of cold cireulating air for the engine radi-
ator.

PFigure 88. Adjusting deck howse air vent.

(9) Lubrication. When the engine is operating
i temperatures consistently below 32° F.. the
engine oil must be changed to comply with WDLO
34 B

b, Taxws anp Preixa.  Prepare for extreme
cold weather as described below :

Caution: Exercise extreme care in filling fuel
oil containers to remove ice and snow from fuel
oil filler caps and in dispensing equipment before
filling with fuel oil. Tighten the fill caps prop-
erly to keep snow, rain, and dirt out of tanks.
Failure to observe these rules will interrupt opera-
t1omn.

(1) Freshwater storage tank. Insulate well the
fresh water storage tank, accessible through the
hatchway in the deck house, and the ('ﬁpusml
piping.

(2) Fresh awater tank. Protect the fresh water
tank, located in the galley above the sink, with
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fiber glass insulation and sewed canvas covering.

(3) Seawater tank. Protect the sea water tank,

located in the water closet, with fiber olass in-
)

sulation and sewed canvas covering.

(4) Piping. Protect all the exposed piping
against extreme cold weather by using fiber glass
insulation and sewed canvas covering.

(5) Sink in lavatory. To prevent freezing of
the pipe during extremely cold weather, shut off
the valve on the fresh water line running above
the deck house rear aisle from the galley to the
sink in the water closet. (See fig. 43.)

¢. BErrerrican Sysrear. (1) Keep free of ice
all exposed electrical controls and receptacles,
cables, ete,

Caution: Take care when removing ice not to
use a sharp or pointed instrument, Failure to ob-
serve this rule will result in damage to equipment
and possible injury to personnel.

(2) Imspect and clean all wiring, Tighten all
connections, especially battery terminals. Make
sure that there are no short circuits in wiring due
to water seepage from ice concentration,

d. Avxmiary Dieser GeENeraTOR SET. (1)
General. The auxiliary Diesel generator is started
at temperatures as low as 32° F. For tempera-
tures lower than 32° F. protect against freezing by
following generally the procedure listed for cold
weather starting of the Caterpillar Diesel engine
(a above). Follow these precautionary measures
as soon as the temperature reaches 40° F.: Keep
the fuel tank full. Use only the authorized grade
of Diesel fuel oil.

(2) Protection of cooling system. Refer to
protection of cooling system for Caterpillar Diesel
engine (a above).

Note. Do not flush radiator or cooling water system

with any flushing compounds as this may damage the
water geal of the pump.

(3) Starting in cold weather. To start the en-
gine in cold weather, turn the governor screw in
about halfway and continue pressing the starting
switch, since it will be necessary to erank the en-
gine for about one minute. While the engine is
turning over, turn the throttle secrew into full
throttle position and continue to adjust this serew
back and forth until the engine starts. To facili-
tate starting, listen to the starting motor while
adjusting the throttle screw. Turning the screw
too far in either direction will cause the engine
to slow down slightly. Listen to the starting mo-
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tor and turn the throttle screw to the point where
the engine appears to turn over at highest rate

of speed.

Note. In extremely cold weather, under certain condi-
tions, the engine may misfire for as long as 10 to 15 min-
utes, This is eaused by the plunger of the fuel pump stick-
ing, due to depogits of wax in the fuel oil. This condition
will be corrected as soon as the fuel pump reaches operit-
ing temperature, Hasten the warming np by applying heat
from some ontside source around the pump body. Under
no cirenmstances use a flame,

(4) Lubrication. When the engine is operating
in temperatures consistently below 0° F. follow the
procedure described for lubrication system of the
Caterpillar Diesel engine under cold weather con-
ditions («(9) above).

(5) Battery freezing. The freezing point of
the battery electrolyte depends upon its specific
gravity. The table helow shows how this varies:

Specific gravity Freezing point

1.225 o | TN = 35° F.
1.200 _ = et N e i b 16° B,
1.175 reateas: st e — 4° F.
1.150 — i 0 I | o . — 5% B
IR e e Vi e e 132 1,
TA00)_F2) -85 e N L St 19° 1.

From this table it can be seen that there is little
danger of freezing in a temperate climate zone,
except with a completely discharged battery.
Moreover, at these freezing points, the solution is
slushy and does not become hard until the tem-
perature goes still lower.

Caution: 1f water is added to a battery in freez-
ing temperatures, and the battery let stand in the
cold and not charged to mix the water with the
electrolyte, the water will remain on top and
freeze.

25. Extreme Heat

a. CaTerPILLAR Dipsern, Excine. (1) General.
When operating in extremely high temperatures,
efficient cooling and adequate lubrication are vi-
tally important.  Check the cooling system fre-
quently for leaks and to make certain that the
circulation is not impaired. Pay special attention
to the radiator fan belt for condition and proper
adjustment. Replace fan belt if frayed or
stretched to the extent that it cannot be adjusted
properly. Inspect the air cleaners for both the
starting engine carburetor and Diesel engine twice
daily, making sure that the cleaners are well
supplied with oil. The air vent (fig. 88) should be




fully opened so that air can be drawn in for the
Diesel radiator.

(2) Cooling system. One of the common causes
of engine-overheating is a rust-clogged cooling
Refer to paragraph 44¢. for detailed in-
formation on the care of the cooling system, paying
particular attention to the following: clean and
Test
the temperature regulator as described in para-
graph 44¢ (8) to insure that it opens at the proper
temperture to prevent overheating of the cooling
hiquid.

(3) Lubrication. For extreme hot weather op-
eration, change the engine oil to grade specified in
WDLO 55-U21. Check and replace the oil filter
element at more frequent intervals when operating
in hot weather. Service crankecase breather fre-
quently.

b. AuxiLiAry Excine.  Follow the
recommendations for operating in extreme heat,
us described for the main Diesel engine in the
preceding paragraph.

ByStem.

flush cooling system at frequent intervals.

Dinsen

Section IX. DEMOLITION
26. Danger of Capture

@. The barge and its equipment must be de-
stroyed or rendered unserviceable if in danger of
capture by the enemy. Destruction shall be car-
ried out only upon orders of a commanding officer.,
Instructions given in this section cover both delib-
erate, thorough destruction, and destruction under
conditions of extreme emergency.
Procepure. (1)
permits, and TNT is not available.

When time
(a) Boom.
Lower boom to the deck, cut ecables. unshackle

b. Drstruction

_sheave blocks, main load block, and throw them

overboard.
(b)) Hoist.
brake and pawl mechanisms at control stands at
Remove air valve
Smash air swivel

Using a sledge hammer, smash

reach rod outhoard bearings.
covers and smash air valves.
joints and power chambers. Smash cluteh levers.
With a sledge hammer, damage hoist drive gear,
intermediate gear, and all drum gears. Remove
and throw overboard drum bearing caps.

(e) Main Diesel engine. Drain off all lubri-
cating oil and water. Run engine at full speed,
throttle wide open.

(d) Diesel starting engine. Smash carburetor
and magneto.

(¢) Main drive shaft. Using a sledge hammer,

smash two main bearings, hoist drive pinion, and
two V-belt pulleys.

(f) Awziliary Diesel generator. Drain off all
lubricating oil and water. Run engine at full
speed, throttle wide open.

Smash  cylinder head,
trigger valve and automatic unloader.

() Electrical system. Smash control panels
and instruments.

(¢2) Capstan. Smash deck switch, control panel,
motor, and brake.

(7) Deck pump.
throw overboard.

(&) Main Remove terminal box
cover plate, saturate terminal box with gasoline,
and ignite.

(2) Fuel tank. Transfer all gasoline on hand
for operation of the gasoline starting engine to the
Diesel oil storage tank. Ignite the Diesel oil stor-
age tank.

(m) Seuttling.

(g) dir compressor.

Smash pump casing and

generator.

Make efforts to scuttle the
barge by entering each vessel through a manhole
and attempting to smash a hole in the bottom,
using a pickax or sharp instrument.

(2) When I'NT is available. Fasten a 1s-pound
block of nitro-starch, TNT, or other explosive at
the points indicated below, and detonate.

(@) Main Diesel r'rfgfuf._ ‘\g:lillh'l L’_\.‘Iillllp].
block and starting engine.

(b) Main clutch. Against cluteh on yoke side.
At terminal box.

(d) Compressor. At cylinder base on flywheel
side.

(¢) Main generator.

(e) Awwiliary Diesel generator. At cylinder
base on generator side.

(f) Hoist. At each drum shaft bearing on
cluteh (right) side.

() Capstan. On gear box, motor side.

(k) Decl: pump. Between motor and pump.

(¢) Derrick. At each A-frame and back-leg

hitch. At boom pivot and also at boom end
assembly.
(7) Barge wvessels. One charge at bottom of

each vessel.
(3) Under
Using a sledge hammer, smash the hoist air valves
and control stands. On both the main and aux-
iliary Diesel engines, open the lubricating oil
drain and the cooling water drain. Run both en-
gines at full throttle. Tgnite both the Diesel oil
storage tank and the gasoline storage tank.

conditions of ewtreme wrgency.
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PART THREE
MAINTENANCE INSTRUCTIONS

Section X. GENERAL

27. Scope

The information in part three is for the guidance
of the operating crew and the maintenance per-
sonnel of the organization using the barge der-
rick. It contains information necessary to per-
form scheduled lubrication and preventive main-
tenance services on all major equipment and aux-
iliary equipment, Part three also deseribes the
major equipment and major systems, and gives in-
structions for replacement of their parts and as-
semblies. Instruction for replacement of parts
and assemblies on auxiliary equipment is con-
tained in part four.

Section XI. SPECIAL ORGANIZATIONAL
TOOLS AND EQUIPMENT

28. Tools, Parts, and Equipment

a. Tools, parts, and equipment supplied with
the material are listed in War Department Supply
Catalog TC 5.

b. Specially designed tools are listed below for
information only. This list is not to be used for
requisitioning replacements.

Ifi({ | Mfg. stock No, Taool {E-":tn_\“-
CATERPILLAR DIESEL TOOLS
Caterpillar
A | 1B7412 Wreneh, front idler adj. bolt 1
B | [-2303 Wrench, %¢'’ hex ]
L 1B8794 Wrench, 155" hex I
E | 2B4317 Brush 4 - 1
I 1Ba171 Wrench; etsk. drain plug. _ 1
G | 4A62 Wrench, fuel pump vent serew 1
H | 3B2301 | Grease Gun 1
| 4A334 Wrench, water pump packing nut 1
J | 3B1285 Wrench, 7%’ and 15{4"/ 1
K I 3563-A Wreneh, 134" and 114" |
|

| |
Mig. stock No. Tool

Refl. Quan-
fig. tity
DERRICK TOOLS
| |
| Amer. |
Terry Co. | |
D | 5585 Grease Gun 1 |

29. Stowage of Tools and Spare Parts

a. Toors. A metal box, provided for the stow-
age of the tools for the main Diesel engine, is
located at the level of the machinery room floor
plates near the Diesel engine clutch operating lever.
(See fig, 89.) Store other tools in the recess under
the hinged floor plate located at the door of the

sleeping quarters, next to the deck house bulkhead.

Figure 89. Stowage space, Diesel engine tools.

b. Seare Parts. Protect spare parts where
needed with authorized preservatives and stow in
the storage compartment. Access tothis compart-
ment is by an inclined ladder below a hateh in the

barge deck. The hatch is near the entrance to the

[
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Figure 90,

mess-galley compartment and is reached by raising
a hinged section of the machinery room floor plates.

Note.
diately upon withdrawing spares from stoek for use.

Requisition new spares as replacements imme-

Section XlIl. LUBRICATION
30. Lubrication Orders

2. The following War Department Lubrication
Orders preseribe lubrication maintenance for the
equipment of the barge derrick:

(1) WD LO 55-1204 Derrick, Floating, Diesel,
Steel, 30-Ton, Design 314, knocked-down (Ameri-
can Hoist and Derrick Model 140-5 Drum).

(2) WD LO 55-U36 Hoist, Derrick, 30-Ton
Hoist Derrick Model 140-5

( American and

Drum).

(3) WD LO 55-U21 Power Unit Engine, Diesel
(Caterpillar D-13000).

(4) WD LO 55-U39 Generating Set, Diesel En-

gine Driven, 5 KW. (The figure references at

S

Caterpillar Diesel and derrick tools.

sides of these illustrations refer to the localized
views.) (See figs. 96 to 127, inclusive.)

b. A set of lubrication orders is issued with each
barge and is to be carried with it at all times. In
the event the barge is received without a complete
set of lubrication orders, or if any of the orders
is destroyed, lost. or stolen, the using arm will
immediately requisition replacements.

¢. Lubrication instructions on the lubrication
orders are binding on all echelons of maintenance
and there shall be no deviations from these in-
structions.

d. Service intervals specified on the lubrieation
orders are for normal operating conditions. Re-
duce these intervals under unusual conditions such
as heavy or prolonged rain, in the case of exposed
equipment.

e. Lubricants are prescribed in the keys in ac-
cordance with three temperature ranges: above
+ 32° F., + 322 F. to 0° F., and below 0° F.
Change the grades of lubricants only when air
temperatures are consistently in the next higher
or lower bracket.
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WAR DEPARTMENT LUBRICATION ORDER ll'J \Z

25 AUG 1945

DERRICK, FLOATING, DIESEL, STEEL,30 TON, DESIGN 314, KNOCK-DOWN
(AMERICAN HOIST & DERRICK, HOIST MODEL 140-5 DRUM)

(CATERPILLAR POWER UNIT MODEL D-13000)

References; TM 55-1204, LO 59-U34 (Hoist), LO 55-U21 (Power Unit), LO 55-U39 (Generotor)

Intervals given are maximums for nermal 8-hour day operation.
For abnormal conditions or activities, intervals shouvld be short-

ened to compensale.

Clean fittings before lubricating. Lubricate dotted arrow
points on both sides of equipment.

Interval =

cG
cG
cG

CG

Lubricant

DERRICK
“A" Frame Topping Block —
Swivel Blocks

Fairlead Assembly

Boom End Topping Block=

112
114-117
113

110

cG
CcG

Vang Blocks
Whip Sheaves

Yang Blocks

Upper Load Block
Boom Lood Sheaves
Vang Blocks

Whip Hook

Boom Pivot
& painty

Lower Load Block

Main Hook
CAPSTAN

Base

Drive Shaft

Gear Box Fill

Gear Box

Check level

Gear Box Drain
Drain and refill
Copacity 4 gels,

Motor Bearings
DECK PUMP

Pump Seal

Motor Bearings

EXPECTED TEMPERATURES
+32°F. fo O° F.
OE 30 or
Mavy Symbeol
9250
GO 90 or
Mavy Spec.
14L4 CLB
cw 2

LUBRICANTS INTERVALS

Abcye +32°F.
OE 30 or
Maovy Symbol
9250
GO 90 or
MNavy Spec.
14l4 CLB
w3

Below 0% F,

OE 10 or
Navy Symbol
2110

OF-OIL, Engine
Copy of this Lubrication Order will remain with
the equipment of oll fimes; insfructions con-
tained therein are mandofury ond supersede
all conflicting lubrication instructions dofed
prior to 25 Aug 1945,

[A.G.300.8 (25 Aug 1945)]

D Daily
GO-LUBRICANT, GO 75

Gear, Universal 3D Three days

CW-OIL, Lubricat-
ing Chain and
Wire Rope

CG- GREASE,
General Purpose

cw 2 W Weekly

M Monthly By Order of the Secretary of War:

G o CG 0

G. C. MARSHALL,
3M Three Chief of Staff.

months

Official;

EDWARD F. WITSELL, Major General,
Acling The Adjutant General,

WP-GREASE,
Water Pump

WP or

MNavy Spec.
14L11

WP or
Navy Spec.
14L11

Mote 1 — Cable and Cable Ends—Lubricate Weekly with CW

@®

Figure 92, War Department Lubrication Orvder LO 55-120% Derrvick, Floating, Diesel, Steel, 30-Ton, Désign 81,
Knoclk-Down.
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Interval  ®  Lubricant

D €G Flywheel Driving Plate Bearing

Rotate flywhesl to exposs fittings

D €G Drive Shaft Bearing

D €G Drive Shaft Bearing

3D OE Flywheel Clutch Shift Collar

POWER UNIT
Refer to LO 55-U21

AUXILIARY GENERATOR
Refer to LO 55-U39

HOIST DERRICK, 30 TON
Refer to LO 55-U36

FOLD
- M CG Shaft Bearing
Clean 8nd repack semiannually
il | | i
ALTERNATOR (MAIN GEMERATOR)
OE Compressor Fill
D Compressor Crankcase Level
Chack ovel
M OE Compressor Crankcase Drain
Drein and refll Capacity 5 g,
COMPRESSOR
LO 55-1204
Requisition additional Lubrication Orders in confor with instructi and lists in FM 21-6

FOLD

- Fig 119

|- Fig 125
- Fig 125

—1 Fig 124

NS

Figure 92—Continued.




WAR DEPARTMENT LUBRICATION ORDER l\@ 5

1AUG 1945

POWER UNIT, DIESEL ENGINE

(CATERPILLAR D-13000)

I ls given are i for normal 8 hewr day eperation, Clean fittings before lubricating.

to compensate. Dry before lubricating.

For abnormal it ies, intervals should be shortened Clean parts with SOLVENT, dry cleaning, or with OIL, fuel, Diesal.

Lubsicant @ Interval Interval @ Lubricant

Air Cleaner OE W [ sTARTING ENGINE

Fill o bead level
Manthly, disamamble, claan u: pans M OE Air Cleaner
2
and refi i Clean and refill fo beod level
STARTING ENGINE . s HAL

Crankcase Breather OE 2W CG Clutch and Pinion

Clean and re-oil breather elemant Levers

Crankcase Fill OE I ok RS ‘ 2W OE Electric Starter

(When 3o squipped]

el L i ,u £
Water Pump Drive Shaft CG \! e ""," I“'. r :J D OE Clutch Shift Collar

[When 5o squippad)

LA e = M OE Transmission Breather
Crankcase Level - - g B = Clagn & ra-ail beaathar slemant
Chack lavel y "

OE Transmission Fill

Impulse Starter OE | i‘ e Lh 2l = 5 % and Level

Crankcase Drain < } S Transmission Drain

Drain ond refill Cop. 2%y gqn. : Droin ond refill Cap 143 gl

Crankease Breather OE 2W : D OE Fuel Injection Pump
Clean and recil bracther elsmant - Fill and Level
Check laval

44— Crankcase Fill OE

M CG Fan Beanng

Lubricating Oil Filters 2W -
[Abscrbent Type) Dicin and renew alements - & /! /ls M  Fuel Injecti i
; = o jection Pump Drain

!’Mml Type) Drain and claan ; | Drain and tefill Cap. 1 qt.

Grankcase Level D 40N N =i G 4 5 _2W CG Engine Support
] Bearing

Crankcase Drain 2W
Drein ond rafill Cap,. 29 ahi,

Copy of this Lubrication O:du will lemern wd the
afall times; inst d therein

loms_ A are mandatory and e oif conll g lubico-
tion imtruetions dated prios to 1 Aug 1945,

1. GENERATOR (When so equipped}— [AG. 2008 { 1 Aug 1945)]
lubricate with OF every 2 weoks. BY ORDER OF THE SECRETARY OF WAR:
2.0IL CAN POINTS — Deily, lubricate G. C ?ﬂfi'l:;ﬁls.:ﬂ
Throttle Control Pins, Fulcrums, and Lev- OFFICIAL:

ers, Compression Release Shaft, Linkage EDWARD F, WITSELL
Mojor Generol

and similar friction points with OE. Acting The Adjvtonr General

EXPECTED TEMPERATURES INTERVALS

LUBRICANTS above +32°F. | +32°F. to O°F. below 0°F. 0—Daily
W—Weslly
r OE-30 or OE-10 or OE-10 or

OE—OIL, engine Navy Symbol 9250 | Novy Symbol 9250 | Nevy Symbol 9110 ::::1::1?:‘

CG—GREASE, general €G-1 or €G-0 €G-0 IM—3 Months
purpose Navy Spec. 14L9 - S—b Months

Requisition additional Lubrication Orders in conformance with instructions and lists in FM 21-6

Fig 123

- Flg 122

Figure 93, War Department Lubrication Orvder LO 55-U21 Power Unit, Diesel Engine.
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Fig
Fig

Fig

Fig

Fig

Fig
Fig

Fig
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97

98

104

96

98

98

96

102
104

98

WAR DEPARTMENT LUBRICATION ORDER L‘ [

15 AUG 1945

References: LO 55.U2| [Power Unit, CATERPILLAR D13000)

HOIST, DERRICK, 30 TON
(AMERICAN HOIST & DERRICK MODEL 140-5 DRUM)

Intervals given ore maximems for normal B-howr
doy operation. For abnormal conditions or activi-
fies, intervals should be shortened to compensate.

Lubricant *  Interval

Clean fittings before lubricafing.
Lubricate dotted arrow points on both

sides of equipment.

=§— Drum Shaft cG D.__

Bearings =
=4 Swivel Joint OE

Lubricate With OF 50
—f4— Clutch Lever cG

Fulerum Pin

Cable cw
=4 Drum Gears cw
See MNote

—4—— Swivel Joint OE

Lubricate With OF 50
=4~ Clutch Lever cG

Fulerum Pin

FOLD

—+— D G cw w
—— Clutch Lever cG D

Fulerum Pin

~f— Swivel Joints OE D g
i
Lubricate With OF 50 N L&
“\
~

~— Pawl Shaft OF D Hed
41— Drum Gears cw w i
See Mate
=t~ Clutch Lever cG 1y Sl e R R T T
Fulcrum Pins

OIL CAM POINTS: Lubricate daily with OE —Pins, lever bearings
of brake ond pawl operating linkages, brake band and clutch
band dead ends, engine throttle extension friction points.

DRUM HUB ROLLER BEARINGS: Maintain shaft heusing ¥ full of

(R Y

NOTES

lubricant, Lubricate by remaving pipe plug in drum hub. Insert

lubricant threugh opening. CAUTION: Replace pipe plug in drum

hub before drum is rotated.

DRUM GEARS: Heat lubricant to pour over gear testh.

R
LUBRICANTS EXPECTED TEMPERATURES _ INTERVALS
ABOVE +32° F +32°Fw O°F BELOW O F
OE — Oil, engine OE 30 OE 30 OF 10
or Navy Symbol 9250 or Navy Symbol 9250 or Mavy Symbol 9110 1945.

CW — Lubricant, ex- :
posed gears, chains, cwW 3 cw 2 cwW 2 D — Daily

andwire rope

€6 — Grease, €G 1 G 0 €G o W — Weakly _
General Purpose or Mavy Spee. 14-L9 Official:
'WB — Greose, ‘WEB or WE or WB or
General Purpose Mavy Spec. 14L10 Mavy Spec. 14L10 MNavy Spec. 14L10

Requisition additional Lubrication Orders in conformance

Interval ®  Lubricont

OE Drive Chain - Fig 101
CW Cable L Fig 105
WEB Drum Hub ——— Fig 100
Roller Bearing
Ses Maote
CG Intermediate L Fig 97
Shaft Bearings
WB Drum Hub }. Fig 100
Roller Bearing
Ses Mote
€G Drum Shaft L Fig 97
Bearings
folp_
CW Cable + Fig 105
WB Drum Hub I Fig 100
Roller Bearing
Ses Nolw
€G Drum Shaft———4 Fig 97
Bearings
CW Cable ——————4 Fiz 105
€G Drum Shaft————F Fig 97
Bearings
OF Broke Pedal ——F Fiz 103
Shaft
€G Vang Drum | Fig 99

Copy of this Lubrication Ordar will re-
main with the equipment at oll times;
instructions contained therein are maonda-
tory and supersede all conflicting lubri-
cotion instructions dated prior to 15 Aug

[A.G. 300.8 (15 Aug 1945)}.

8y Order of the Secretary of War:
G. C. MARSHALL, Chief of Staff.

EDWARD F. WITSELL, Major General,
Acting the Adjutant General.

with instructions and lists in FM 21-6

Shaft Bearings

Figure 9.

War Department Tubrication Order

LO55-U36 Hoist, Derrvick, 30-Ton.
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WAR DEPARTMENT LUBRICATION ORDER [L’j @J@ u

15 AUG 1945

GENERATING SET, DIESEL ENGINE DRIVEN, 5 KW
(R. H. SHEPPARD MODEL NO. 7)

=
J

Clean fittings before lubricating. Cleon parts with SOL-

Intervals given are moximums for normal 8-hour day oper-
i VENT, dry cleaning, or with OIL, fuel, Diesel. Dry before

| ation, For ob | ¢ or octivities, intervals
l should be shortened to compensate, lubricating.
|I Lubricont ® Interval Interval *  Lubricont
1
101 Crankecase Fill OF
1051
I M Lube Qil Filter
100 Renaw slament
LT}
= 3D CG Generator Bearing
v
Crankcose Drain OF 3IM
Capocity § qh \
Droin and rufill -
Ses Note |
s
] Crankcase Level
Chack level
, FaLD FOLD
105
100 w OE Air Cleaner
Remave, disonemble and
NOTES wosh all porn. Refill 1o
i 1. CRANKCASE — Drain while oil is hor. SEACH NGB e
Refill with 7 quarts plus one quart for filier.
105 § —
{ | === w OE Crankcase Breather
i | Claan and reail
103
8 loll O :
T %‘-W OE Generator Bearings
[ ™—3p OF Starisr Bearing
Copy of this Lubrication Order will re-
main with the equipment af all times;
T K E Y e instructions contained therein are monda.
tory and supersede all conflicting lubri-
LUBRICANTS EXPECTED TEMPERATURES INTERVALS :;r‘;;n instructions dated prior fo 15 Aug
ABOVE +32° F 32°F TO O°F BELOW 0°F ’
OF — Oil, Engine OF 30 or OF 10 or OE10cr | 3D—3 Doys [4.G. 300.8 (15 Aug 1945]].
Navy Symbol 9250 | Mavy Symbel 2110  |Navy Symbol 2110 W — Weakly By Order of the Secretary of War:
CG — Grease, €G- 1 or €G.1 or 2 M — Monthly G, C. MARSHALL, Chief of Staff.
General Purpose Mavy Spec, 1419 Mavy Spec. 1419 £Q 3M — 3 Months Official:

Requisition additional Lubrication Orders in conformance with instructions and lists in FM 21-4

EDWARD F. WITSELL, Major General,
Acting the Adjutan! General

Figure 95. War Department Lubrication Order LO §5- U3t

T36205—47 th

), Generating Set, Diescl Engine Driven, 5 KW,
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SWIVEL JOINT OIL HOLE — PLUG REMOVED
=S

Tx"

CLUTCH LEVER %\
FULCRUM PIN

Figure 86,  Lubrication of swivel joints,

Five identical points: one peint on each end of twin
drnm shaft, one point on right end of each single drum
shaft. Fill with engine oil.

Figure 8%,  Lubrication of drum shaft bearings ani

intermediate shaft bearings.

Ten identical fittings: one fitting on each end of four
drum shafts and on each end of intermediate shaft, Fill
bearing until old lubrieant is foreed ont and new lubricant

appears.
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Figure 98.  Lubrication of clutch lever fulerum pins.
Five identical fittings : one on each clutch of twin drums

and single drums. Fill bearings through fittings until old

lubricant is foreed out and new lubricant appears,

Loy

Figure 99.—Lubrication of vang dFum shaft bearings.

Four identical fittings: two on each end of twin drum
shaft. Use pressure gun until bearings are filled.




OIL HOLES

3

e, T NS
\I\_\. o

u
By

L A e e J Figure 102.  Lubrication of pawl shaft.
Figure 100, Lubrication of drum hub roller bearing. % I f

Three identical points: one on left end of each single Lubricate with engine oil,
drum shaft. Insert lubricant through opening until hous-
ing is half full.

Caution: Replace plug before rotating drum,

\ [/OIL FILLER
/ [}/ TuBE |

J 3 'VJI' COVER:
I
lI|

| IIIII|' M 'I
8. Jﬁu',',l'}'l'!lffll

ru Figure 101. Lubrication of drive chain. Figure 103, Lubrication of brake pedal shaft,
Fill cup with engine oil until cotton waste is well Lubricate with engine oil.
saturated.

79




BOOM PIVOT
CASTING

/ .

@ ';I !| |I|!I ||| i || || |||||

HINGED COVER (il
i

OIL OPENING
- A

GEAR GUARD
CASING /‘/

FITTING

Figure 104, Lubrication of drum gears.

Three identical openings, Heat lubricant and pour Figure 106,  Lubrication of boom pivot.
through openings as gears revolve slowly nuntil gear teeth

Apply Iabricant with pressure gun until bearings are
filled,

are well covered.

_— WHIP SHEAVE

N _—— WHIP SHEAVE
; FITTING

NN
AR
’;h’) XX f'

BOOM LOAD
SHEAVE FITTING

BOOM LOAD
SHEAVE

f ,,'.fl"\ ,Iﬂ_}‘ﬂl'-l- a}\ WHIP SHEAVE

Figure 107. Lubrication of whip sheaves and boowm load

| ; : sheaves. il
Figure 105, Lubrication of cables,

Apply lubricant fo bearing with pressure gun through
Five drums. Apply lubricant freely with brush to cover fitting on each end of each sheave pin until foreed out of
cables as drum revolves slowly. bearings,




LOAD BLOCK FITTING

LOAD BLOCK

Figure 108.  Lubrication of lower load Block.

with pressure gun,

Figure 110.  Lubrication of boom end topping block.

Apply lubricant with pressure gun in fitting on each
entl of sheave pin until old lubricant is forced out and new
lubricant appears.

: Fill bearing through fitting on each eud of sheave pin

FITTING

Figure (09,  Lubrication of upper load block.

-l Fill bearing through fitting on each end of sheave pin
Wwith pressure gun.

FITTING

Figure 111, Lubrication of vang block.

Apply Tubrieant with pressure gun in sheave pin fitting
until old lubricant is forced ont and new lubrieant appears,
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FITTING

Figure 112. Lubrication. of A-Frame topping block. Figure 11}. Lubrication of starboard vang swivel block.

Apply Iabricant to bearing with pressure gun in each
sheave pin fitting until old lubricant is foreed out and new
Iubricant appears.

Apply labricant to bearing with pressure gun in each
sheave pin fitting untll old lubricant is forced out and
new lubricant appears.

FITTING

—
Figure 113. Lubrication of fairlead assembly. Figure 115. Lubrication of port vang swivel block.
I
Apply lubricant to bearing with pressure gun in each Apply lubricant to bearing with pressure gun in each
sheave pin fitting until old Iubricant is forced out and sheave pin fitting until old lubricant is foreed ount and Ay
new lubricant appears. new lubricant appears. el
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Figure 116. Lubrication of topping swivel block.

Apply lubricant to bearing with pressure gun in each
sheave pin fitting until old lubricant is forced out and
new lubricant appears,

FITTING

Figure 117, Lubrication of load swivel block.

Apply lubrieant to bearing with pressure gun in each
sheave pin fitting until old lubricant is forced ont and
new lubricant appears.

Figure 118, Checking starting engine crankease,

Starting engine. Check level: Check the oil level with
the bayonet gage If below the full mark, add sufficient
engine oil to bring the oil level up to the proper operaf-
ing level,
preferably immediately after operidtion to obtain a better

Drain: Drain erankease while engine is hot,

drainage of lubricating oil contaminants which would
otherwise settle and accumulate in erankease if permitted
Refill: When crankcase has been completely
drained, replace the plug securely and refill the crank-

to cool,

case with 21 quarts of engine oil.

Figure 119, Lubricating funcheel driving plate bearing.

Rotate flywheel to expose fittings. Fill bearing through
fitting with pressure gun.
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Figure 120. Lubricating main engine fan bearing. Pigure 122. Lubricating main engine support bearing,

Apply lubrieant with pressure gun until old lubricant Apply Imbricant to bearing with pressure gun in fitting
ig forced out and new lubricant appears, until eld lubricant is forced ont and new lubrieant appears,

Figure 121. Filling main engine crankcase.

Main engine crankease. Drain: Drain crankease while Figure 123, " Lubrication of starting engine clutelh anwld )
engine is hot, preferably immediately after operafion pinion levers and cluteh shift collar.
to obtain better drainage of lubricating oil contaminants
which would otherwise seftle and accumulate in erankease Clutal shift collar: Fill oil cap with engine oil. Cluich
if permitted to cool. Refill: When the c¢rankease has and pinion > Apply lubricant to bearing throngh fitting with §
been completely drained, replace the plug securely and pressure gun until old lubricant is forced out and new !
refill the crankease with 28 quarts of engine oil. lubricant appears.

84




FITTING

Figure 125, Lubricating drive shaft bearings.

Fill bearing through each fitting with pressure gun

until old lubricant is forced out and new lubricant appears.

Figure 12). Lubricating main engine flinoheel clutch shift
collar.

Fill enp with engine oil.




.

. Motor hearings.

. Drive shaft fitting.

. Gear boa fill.

. Gear box level gage.

o 10

T e

. Gear box drain plug.

Figure 126. Lubrication of capstan motor, drive shafl,
and gear bowz.

Motor: One shot of lubricant in each fitting.

Drive shaft: Two shots of lubricant in fitting.

Gear bor: Check level: Check ievel with bayonet gage,
If below the full mark, add sufficient lubricant to bring
the level up to the proper operating mark., Drain: Drain
gear box immediately after operation to obtain a better
drainage of lubricant contaminants which would other-
wise settle and accumulate in crankease, Refill: When
gear box has been completely drained, replace plug se-
carely and refill with 4 gallons of lubricant.

Section XIll. PREVENTIVE MAINTENANCE
SERVICES

31. General

«. Regular execution of the preventive mainte-
nance services prescribed in this manual is the re-
sponsibility of the operating crew and the using
organization maintenance personnel.

b. The inspection prescribed for the operating
crew will be made on the equipment before opera-
tion, during operation, and after operation. The
organizational maintenance inspections will be
made on the equipment by using organization
maintenance personnel weekly and monthly.
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GREASE

FITTINGS

Figure 127, Lubricating deck pwnp motor and pump seal,

Pump seal: Fill grease cup with lubricant.

Motor: Apply several shots of grease, remove fittings.
run motor, remove excess grease from opening, replace
fittings.

¢. The operator will report inspection findings
regarding unsatisfactory operation, chronie trou-
bles, or technical failures on WD AGO Form 468,
(Unsatistactory Equipment Report).

32. Preventive Maintenance Services

a. Guxerar.  The purpose of preventive main-
tenance services is to insure satisfactory operation
of equipment and to eliminate preventable me-
chanical failures. This is accomplistied through
systematic schedules of services designed to pre-
vent or detect defects and deficiencies. By regular
inspections of equipment, early detection and cor-
rection of defects can be made, and a major failure
or breakdown prevented. Preventive mainte-
nance services, together with emergency repairs,
are also designated as “organizational mainte-
nance,” that is, maintenance services performed by
the using organization. Organizational mainte-
nance is limited by the first and second echelon
tools and repair facilities, which are generally
adequate only for minor repairs and corrections.
Repairs beyond the scope of the using organization
are designated as “maintenance,” and are per-
formed by the third, fourth, and fifth echelons of
the Transportation Corps at base depots and shops.
The effectiveness of preventive maintenance serv-
ices, however, rests primarily with the operating
personnel of the barge.
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b. First Ecuerox. (1) The first echelon work
of the erew includes the following duties: to re-
plenish fuel, oil, grease, water, and battery liquid;
to keep the barge clean and free of fire and other
hazards; to tighten loose nuts; to care for tools,
gear, and accessory equipment ; to make corrections
and emergency repairs: to check lubricant levels
periodically as required by the authorized lubrica-
tion order,

(2) The first echelon performs all services in
accordance with the schedule outlined on the re-
verse side of WD AGO Form 55-124 (Marine
Craft Operators Daily Trip Ticket and Preventive
Maintenance Service Record). Detailed instrue-
tions for accomplishing these services arve given in
paragraph 55,

¢. SecoNp Ecaerox. The second echelon work
of the crew includes monthly and semi-monthly
preventive maintenance service, performed in ac-
cordance with the schedule outlined on the WD
AGO Form (Preventive Maintenance
Service and Technical Inspection Work Sheet for
Marine Craft.)
these services are given in paragraph 36.

d. Crew Tramning. (1) The schedules on WD
AGO Forms 55-124 and 55-125 outline the scope
of the preventive maintenance services required of

20—-125.

Instructions for accomplishing

the crew: these schedules will serve them as vef-
A properly trained
crew will in a short time have memorized all the

erence charts and check lsts,

items on both schedules, and should be thoroughly
familiar with all the service procedures set forth
in paragraph 35.

(2) The general inspection and servicing of an
item should always determine whether the item is
in good condition, correctly assembled, secure, or
excessively worn, and shall also include as exam-
ination of ali supporting members or connections.
To achieve uniformity of procedure, the following
basic definitions will be considered standard :

() Good condition. The for

good condition is usually an external visual in-

examination

spection to determine whether the unit is damaged
beyond safe or serviceable limits, or in such con-
dition that damage or failure will result upon
operation. In particular, good condition means
not rusted, corroded, bent. twisted, chafed, burned,
broken, cracked, bare, frayed, dented, collapsed,
torn, cut, or inadequately lubricated.

UJ_) ('ru'.i'f'f'ffl.ﬂ; assembled.
unit to see whether it is correctly assembled is

Examination of a

usually an external visual inspection to determine
whether it is in its normal position.

Examination of a unit to deter-
mine whether it is secure is usually an external
inspection, a hand-feel, or a wrench-check for
The examination should include any
brackets, lock washers, lock nuts, lock wires, or
cotter pins used in the unit assembly.
“Excessively worn”
will be understood to mean worn close to or beyond

(e) Secure.

]iltlH(’Ill‘.‘-':-'.

(el) f“,';:?.f‘r',\-w'.r'(-'{".a/ WOIN.

serviceable limits, and liable to result in a failure
if not replaced before the next scheduled opera-
tion.

33. Coordination of Preventive Maintenance
and Technical Inspections

@. PreEvexTive MarNTENANCE SErvIcEs. Month-
ly and semiannual inspections and services, a sec-
ond echelon preventive maintenance function, are
the responsibility of the commanders of operat-
ing organizations. These intervals (monthly and
semiannual) are considered to be the minimum
servicing frequencies adequate for normal opera-
Under unusual operating condi-
tions, it may be necessary to perform maintenance
inspections more frequently.

b. TeenNican INsprCTIONS.

tion of barge.

These inspections
are performed by technically qualified personnel
of the third, fourth, and fifth echelon maintenance
organizations, and will be in accordance with the
schedule listed on WD AGO Form 55-125. Tech-
nical inspections are made for the following pur-
.IJ“.‘QE'.\_':

(1) Whenever a barge goes to a third or higher
echelon maintenance shop for repair, it will re-
ceive a technical inspection to insure that all de-
fects have been corrected before it is returned to
the using organization,
transferred,
except in theaters of operation, technical inspec-
tions will be made to determine barge condition.

(3) To determine whether a barge should be
continued in service or withdrawn for overhaul

(2) Whenever :1('{'()71li[:ll_lilif_\' 18

or reclamation of component parts.

(4) To determine extent of damage and esti-
mated cost of repair in Report of Survey or simi-
lar Ell‘l)r'l‘&‘l”?!a‘_{’:‘;.

(5) To discover causes of difficulties encoun-
tered in operation of barge so that efficiency may
be improved.

¢. Formar Commanp Inseecrions. These in-
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spections, conducted by all commanders, at inter-
vals set by their own judgment, are for determin-
ing the condition and economical use of their
equipment and supplies, and for insuring that sub-
ordinate commanders are complying with manda-
tory procedures and regulations.

d. Seor-carck Inspecrions. These inspections,
made by a stafl officer or his representative, are car-
ried out as informally as possible without prior
notice to the unit concerned. Since spot-check in-
spections are made at irregular intervals, they
should not interfere with the normal routine of
the scheduled preventive maintenance services or
with technical inspections.
tions will be as detailed or as brief as the super-

H]mi—('ln't'k iﬂr.-f[_l(‘t'-

vising officer decides.

e. Dererarinineg Ecnerox.  The following con-
siderations will govern in determining whether a
maintenance operation should be referred to a
higher echelon or be performed by the operating
organization. Repair to barge will be performed
in the lowest echelon of maintenance depending
upon—

(1) Availability of suitable tools.

(2) Availability of necessary parts.

(3) Capabilities of personnel.

(4) Time available,

(5) Tactical situation.

f. RErury 1o OperaTion, After a technical
inspection, first and second echelon should imme-
diately correct all defects found on the barge, un-
less the supervising officer orders the barge dead-
lined for repairs.

o, Mintyom Disassemsry. Perform preventive
maintenance services without disassembling units,
unless prescribed in the procedures, or unless dis-
assembly must be made to comply with instrue-
tions ineluded in this manual. Generally use new
askets when reassembling units.

h. New Insvavcarions. When installing new
or overhauled sub-assemblies, take care to see that
they are clean, properly lubricated, and adjusted
to specifications.

i. Insprcrion Coverace. The general mspec-
tion of each item applies also to any supporting
member or connection, and invariably includes a
check to see whether the item is in good condition,

i,
-

!'(II']'("(‘{I‘\’ }]HH(-‘IHI)!(‘(I. secure, or l."x('l"'.":.":'.l\'(’l}' wWorn.
These terms are defined in paragraph 32d (2).

7. Maxparory Service Syspors. The symbols
in the boxes opposite the items on the second
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echelon preventive maintenance work sheet, (WD
AGO Form 55-125) indicate services that are man-
datory. Perform these services as a minimum,
and in addition to any other services that may be
required. The services represented by the sym-
bols are defined as follows:

(1) A, Adjust. Make all necessary adjustments
in accordance with instructions included in this
manual, special bulletins, or other directives.

(2) O, C'lean. Remove lubricant or dirt with
dry-cleaning solvent. Rinse parts in ¢lean solvent
and dry them well. After cleaning and drying,
immerse parts in oil, then drain. Be especially
careful to keep parts clean during the interim be-
tween cleaning and reassembly. Do not allow
cleaning fluid to come in contact with rubber or
other material which it will damage. Clean pro-
tective grease coating from new parts, since this
material is not a good lubricant.

(3) L. Special lubrication. Perform special
lubrication as directed ; do this usually in connec-
tion with maintenance work when disassembling
for inspection.

(4) S, Serve. Servicing usually consists of
performing routine operations such as replenish-
ing battery water, draining and refilling units with
oil, and changing or cleaning filters, strainers, and
tanks.

(8) 7, Tighten. Perform all tightening oper:-
tions with sufficient force on the wrench handle to
tighten the units according to good mechanical
practice, using the proper tool without extension
handle. Use :l_{tll'(|lll‘-]ll(lil:‘:lti}l;_{ wrench where
specified. Do not overtighten, since this may strip
threads, shear bolts or screws, or cause distortion.
While tightening, replace lock washers, lock nuts.
cotter pins, or lock wire where needed.

k. Parriar. MarNteNaNcE Service. When con-
ditions make it impractical to perform the com-
plete preventive maintenance service at one time,
do it in installments. Give first consideration to
items marked with mandatory service symbols in
the work sheet boxes, . ;

l. Service WaeN Uxtr Is Disasseysrep—If it
is necessary to disassemble a unit, perform the
mandatory services indicated in the semiannual
column on the work sheet.

34. Forms
a. DesiaNamioN. The following forms are basic
in carrying out inspection procedures and pre-




ally

Now

with

and

ventive maintenance services for harbor barges:

(1) WD AGO Form 55-124 (Marvine Craft
Operators Daily Trip Ticket and Preventive
Maintenance Service Record).

(2) WD AGO Form 55-125 (Preventive Main-
tenance Service and Technical Inspection Work
Sheet for Marine Craft).

(3) WD AGO Form 460 (Preventive Mainte-
nance Roster).

(4) WD AGO Form 811 (Work Request and
Job Order).

(5) WD AGO Form 468
Equipment Report).

(6) WD AGO Form 478 (MWO and Major
Unit Assembly Replacement Records and Organi-
zational Equipment File)

b. Instrucrions v Use or Forms. (1) WD
AGO Form 55-124 serves as a daily trip ticket
for the barge derrick. On the reverse side of the
form there is a comprehensive schedule of preven-
tive maintenance services applicable to the equip-
ment. Use this itemized schedule of services as a
check list. Detailed mstructions for performing
the listed services are given in paragraph 35.
Item numbers in the list of instruections correspond
to item numbers on the form. Disregard items
that are not applicable to the equipment being
used. The funetion of this schedule of services is
based on the following considerations:

Perform these
services to determine whether the condition of the
equipment has changed sinee the last after-opera-
tion services. Any of the following could have
affected the apparatus: sabotage, eollision, falling
objects, installation of booby traps, fire, moisture
damage to the electrical system, and/or the reduc-
tion of the oil, fuel, or water supply through leaks,
Even in extreme tactical situations, do not omit a

( Unsatisfactory

(ex) ffr.’.fn.r'r'—u;wrrfh'mt services.

before-operation check-up.

(b)) During-operation services. The during-
operation services are intended for quick detection
of improper performance. Be constantly on the
alert for unusual noises, smoke, steam, or odors;
detect unsatisfactory performance of engine or
other equipment; and take corrective steps before
any defect develops fo the point of breakdown,
fire, or accident.

(¢) At-halt services. During short at-halt or
shut-down periods, correct any unsatisfactory con-
dition which was noticed during operation, which
was not serious enough to require action at the

fime: or, which because of the tactical situation,
could not be given corrective attention. Report
promptly results of the at-halt services to the crew
chiet or other designated authority.

(d) After-operation services. The purpose of
the after-operation services is to prepare the barge
Inspect the
barge thoroughly to detect any defects that may
have developed, and make all possible corrections.
Use WD AGO Form 55-124 to submit a prompt
report of the result of the service to the crew chief
or other designated authority. Do not omit after-
operation services even in extreme tactical situa-
tions. Where adverse circumstances dictate, a
minimum of bare fundamentals should neverthe-
less be performed.

(e) Weekly services. The weekly services are
designed to reinforce daily maintenance. They
consist of additional attention to certain desig-
nated items (marked with an asterisk) on the af-
ter-operation list of services. This weekly service
should include a detailed check by the crew chief
and the company officer, on the quality of mainte-
nance performed by the erew.

to operate again at a moment’s notice,

(2) Form 55-125 serves as a work sheet and
record of monthly and semiannual maintenance
services and tests. It is also designed to be used
as a work sheet and record of technical, command,
and spot-check inspections. Paragraph 36 gives
detailed instructions for performing the monthly
and semiannual maintenance services that fall
within the scope of second echelon personnel.

These instructions also cover all inspection-orig-

inating services within the scope of second eche-
lon personnel. See paragraph 33 for explanation
of mandatory service symbols. TInspectors will
use the symbols designated on the form. Correct
all defects upon discovery, or report them to
higher echelons for repair.

Note. It will often be found that a particular service
procedure applies only to semiannual maintenance, In
the list of instruetions in paragraph 85, the item numbers
correspond to the item numbers on WD AGO Form 55-125.
The column in which the number stands indieates the
interval of service (M—Monthly: S—Semiannual). In
technical inspections ALL items must be inspected. In
command and spot-check inspections, it is the supervising
officer who determines the extent of the inspection.

(3) WD AGO Form 460 is the Preventive
Maintenance Roster. Preventive maintenance
seryices will be scheduled continuously through-
out the month in the following manner:




(«) The inside right-hand page contains 31 col-
umns for the 31 days of the month. Use the adja-
cent columns on the left-hand inside page to list
all barge derricks under command of the using or-
ganization. Give under the heading Rank & Name
the rank and name of the master of the barge.
Use the remaining columns for appropriate en
tries as indicated by the headings. For each barge
use only one line (across both pages) to record the
periodic maintenance services performed on it dur-
In the Remarks column. note
transfers of equipment.
column.

(5) Use the following symbols on the right-hand

page:

ing the month.
Disregard the Accessory

W. To indicate a weekly maintenance sery-
ice, W1, W2, W3, ete.—to indicate
first, second, and third weekly main-
tenance services since the last monthly
maintenance service,

M. To indicate a monthly maintenance
service, M1, M2, M3, M4, and M5—to
indicate the third,
fourth, and fifth monthly mainte-
nance services since the last semian-

first, second.

nual maintenance service.

S. To indicate a semiannual maintenance
service. Do not place any numeral
after the symbol S.

P. To indicate equipment deadlined for
lack of parts.

-

To indicate t'(llli[!lnl’ﬂi deadlined because
of accident.
R. To indicate equipment deadlined in
shop, undergoing repairs.

(4) Use WD AGO Form 811 when the master of
an operating unit requests higher echelon work,

(5) Use WD AGO Form 468 to report unsatis-
factory performance of new equipment.

(6) Keep WD AGO Form AGO 478 in posses-
sion of second echelon maintenance personnel and
send it with equipment upon transfer or evacua
tion to a higher echelon. After completing a Mod-
ification Work Order or a major unit assembly
replacement, make the appropriate entries,

35. First Echelon Preventive Maintenance
Services ltemized Instructions
a. BEFORE-OPERATION SErvIcES. (1) lfem 1,

Tampering and damage. Inspect for any injury
to barge or special equipment. Look for damage
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that may have occurred from falling objects, shell
Watceh out for
booby traps. Open all engine compartment doors,

fire, sabotage, fire, or collisions.

and look for signs of tampering or sabotage such
as loosened or damaged accessories or drive belts.
Dry the spark plugs, and/or magneto and wiring.

(2) Ztem 2, Fire extinguishers and fire fighting
Inspect
mountings, full charge, corroded nozzles. closed

cquipment. extinguishers for tight

valves, and broken seals. Inspect the deck pump
and its motor to see that they are in operating con-
dition. Check the condition of the pump over-
board suction hose and its discharge hose and
nozzle to see that they are serviceable. As a pre-
caution against fire or explosion, open the ventila-
tors or hatches to be sure that the hull compart-
ments, particularly the engine compartment, are
clear of gas fumes.

(3) Ltem 3, Fuel, oil. water. Check the amount
of fuel in the tanks, noting any indications of
Add fuel, if needed, and
check the spare fuel cans. Check lubricating oil
level, and add oil if needed. Lubricate all points
specified on the lubrication orders. Check coolant
for correct level, and inspect for deterioration.

leaks or tampering.

When antifreeze is in use, make a hydrometer test
of the coolant if a considerable amount of water
15 required for replenishment: if test shows need.,
add sufficient antifreeze to meet lowest anticipated
temperatures.

Caution: Investigate any appreciable change
in levels of oil, fuel, or water and report them to
proper authority.

(4) Ltem J, Aceessories and drives. ]II:-G]IU{'I all
accessories such as fans, shrouds, and water pumps
for loose connections and mountings.

(5) Ltem 5, Start the main
Diesel engine and note the operation of the st arting
engine. Start the auxiliary Diesel engine and note
action of the starting motor, particularly whether

controls.  Start

the starter has adequate cranking speed and en-
gages and disengages without unusual noise. Set
the throttle of each engine for normal warm-up
speed and check oil circulation immediately. If
oil pressure gage does not indicate properly within
30 seconds, stop the engine and investigate or
report defect to proper authority.

(6) ltem @,

gages.  Check the gage

I'nstruments, (a) Oil pressure
of each engine to see
whether it indicates approximately normal pres-
sure,
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(r’;'} Ammeter, !.t‘-‘:‘.-".;ﬁ{!'!'_!} Dicsel generator set.
The ammeter should show a high charging rate for
the first few minutes after starting. After this
period (when the generator has restored to the
battery the current used in starting) the ammeter
should register a zero or slight charge. Investi-
gate any unusual drop or rise in reading. A high
charge reading for an extended period may in-
dicate a critically low battery or faulty generator
regulator.

(¢) Hourmeter, main engine. Observe whether
instrument is registering.

(d) Temperature gages. The temperature of
each engine should increase gradually during the
warm-up period. Extremely low temperature
after a reasonable warm-up period may indicate
existing troubles that should be investigated and
corrected. Extremely high temperature may in-
dicate a-defect in the cooling system.

(7) Item 8, Leaks—general. Inspect the engine
compartment and interior of the hull for leaks.
Inspect all water connections and valves; observe
whether oil is leaking from crankease, oil tanks,
oil coolers, filters, or lines. Inspect the fuel system
for leaks, paying particular attention to connect-
ing hose. Trace all leaks to their sources, and cor-
rect or report them to the proper authority. Wipe
up fuel or oil drippings.

(8) ltem 10, Glass and tarps. Inspect glass,
frames, and brackets for damage; clean the door
glass. Tunspect tarpaulins for rips and holes; if not
in use, see that they are properly and securely
stowed.

(9) Ltem 11, Lamps. Within the limits per-
mitted by the tactical situation, check operation
of all light switches.
and that lenses and reflectors are clean and not
broken or eracked.

See that lamps are secure,

(10) Ztem 13, Tools, spare parts and equipment.
See that tools, spare parts and equipment belong-
ing to the barge are present, elean, serviceable, and
properly mounted or stowed.

(11) ftem 1}, Awriliary equipment. Inspect
all auxiliary equipment such as deck pump, aux-
iliary Diesel generating set, and capstan for secure
mountings, unobstructed.

(12) ltem 14a, Aér veservoir, Inspect the air
reservoir tank to see that it is secure and undam-
aged, and that all air-line connections are tight.
Drain water (condensation) from the tank. Be
sure all pet cocks are closed.

(13) Item 14b, Hoists. Inspect drums to see
that they are free of obstructions or debris, and to
be sure the cables are wound in smooth, tight lay-
ers and adequately lubricated.

(14) ltem 14e, Boom, sheaves, cables. Inspect
for correctness of assembly, security of boom and
boom splicing, broken or loose sheaves, frayed or
kinked cables. Give special attention to correct
reeving of cables.

(15) Item 1jd, Safety appliances. Check con-
dition of rowboat and oars. Check number and
condition of ring life buoys and jacket life pre-
servers. Inspect grab rails, safety stanchions, and
chain guards for serviceability.

(16) ftem Ihe, Operation publications. Crew
chief must make sure that all publications pertain-
ing to the equipment for which he is responsible are
either in his possession or are with the equipment.
These will include such publications as the War
Department Lubrication Orders, specific technical
manuals pertaining to the equipment, and WD
AGO Forms 55-124 and 55-125.

b. DuriNg-Orperarion Services. (1) ltem 15,
engine operation. Beon the alert for irvegularities
in engine performance of both the main engine
and the auxiliary Deisel, such as lack of usual
power, misfiring, unusual noise or stalling, indi-
cations of engine overheating, unusual exhaust
smoke, and improper lubricating oil pressure or
temperature.

(2) Ltem 16, Controls and drives. Check bhoth
Diesel engine and the gasoline starting engine to
see that they respond to their controls satisfac-
torily, and that the controls are in proper adjust-
ment and correct position. Note whether the start-

ing engine clutch or the main drive clutch grabs,
chatters, or squeals during engagement, or slips
when fully engaged. The main drive clutch lever
must have adequate free travel before it begins to
disengage the cluteh; otherwise, the clutch may
slip when under load. The starting engine gears
and clutch must engage smoothly, operate quietly,
and not disengage during operation. Jumping out
of gear may indicate faulty adjustment or exces-
sively worn parts. Inspect all drives for overheat-
ing and oil leaks.

(8) Item 18, Fuel oil, water. Check circulation
of water through engine and radiator. Inspect
for leakage throughout entire lubrication, fuel,
and water systems.

(4) Item 19, Instruments. I)lll'.lll,'__l‘ tl]ll-'l':ti'lOIl.
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frequently observe the readings of all instru-
ments.

(@) Temperature gage. Excessive engine heat
may indicate trouble. Investigate it immediately.

(b) Oil pressure gage. In case of an unusual
drop in oil pressure, stop the engine immediately.
Lack of proper oil pressure may indicate insuffi-
cient oil, leaks, loose bearings, or a defective oil
pump, and may result in serious damage to the
engine,

(¢) Awmaneter, awwiliary Diesel generator sef.
During operation, the ammeter should indicate a
zero or a positive reading. A discharge reading
may indicate a faulty generator or regulator.

(5) [Ltem 20, Temperatures and pressures. Fre-
quently observe engine pressures and temperatures
as indicated on the various engines and check to
insure that values are within the limits prescribed.
Abnormal temperatures and pressures serve to in-
dieate existing or impending engine difliculties,
See that
water pumps, generators, fuel-injector pumps, ear-

(6) Ztem 22, Accessories and drives.

buretors, regulators, starter, fans, and shrouds are
secure, and that all their drives and drive belts
are in correct adjustment and are functioning
properly.

(T) Ltem 23, Leaks—qgeneral. Observe whether
oil is leaking from crankease, oil tank, oil cooler,
filters, or lines. Inspect fuel system for leaks, par-
ticularly valves, couplings, fittings, and connec-
tions. Inspect radiator core and connecting hose
of the engine cooling system.

(8) ftem 27, Appearance and glass. Keep the
barge machinery clean and free of tools while the
equipment is in operation. Keep the windows in
the deck house free of dirt and dust in order to
present maximum visibility for the hoist op-
erators. Promptly remove from decks any wood
or packaging material that may have broken loose
while handling cargo.

(9) Ltem 28, Auwiliary equipment. As each
piece of auxiliary equipment is put into use, con-
sider its performance a test of its condition. Ob-
serve how it responds to its econtrols and whether
it functions satisfactorily. Report any malfunc-
tion to the erew chief.

(10) Zltem 28a, Hoists. Listen for squeals or
hums as eables wind and unwind on the drums.
Watch for uneven winding, or kinked or frayed
cables. Report immediately to operator or crew
chief any of these or other unusual conditions.
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(11) Ltem 28b, Boom, sheaves, cables. During
operation, look for looseness of sections in the
boom, usually indicated by a whipping action in
the boom when a load is hoisted off the ground.
Listen for squeals or hums indicating binding or
fraying of the cables or lack of lubricant in the
sheave bearings. If any malfunction is noticed
under load, report the condition to proper author-
1ty.

¢. Ar-Havr Services. (1) Zéem 28e, Fuel, oil,
Check circulation of fresh water. Check
the fuel supply. When refueling, use safety pre-
:antions for grounding static electricity, and allow
space for expansion. Leave filler cap vents open.
('heck the crankecase oil level and, if needed, add
oil to proper level. Remove radiator filler cap ; be
careful of steam. Check coolant to see that it is at
proper level: replenish as needed. Do not fill to
overflowing ; leave space for expansion. If engine
is hot, fill slowly while it is running at fast idle.

(2) [ltem 28d, Leaks—qgeneral. TInspect tanks
and piping for leaks and make needed corrections,

weater,

Inspect each individual vessel for leaks in its hull.
Inspect
fan, water pump, and generator to see that they
are secure, and that all drive belts are in correet
adjustment and undamaged. Report any unsatis-
factory condition to crew chief.

(4) ltem 28f, Air cleaners. 1f operating under

(3) ltem Z8e, Aceessories and drives.

dusty conditions, inspect the air cleaners and
breather caps to see that they are in proper condi-
tion to clean the air going to the engine. Service
the air cleaners, if needed, according to instruc-
tions on WDLO 55-U21.

(b) ltem 28g, Awwiliary equipment. Inspect
all auxiliary equipment used during operation.
Look for loose mountings and electrical connec-
tions, oil leaks, and obstructions such as mislaid
tools or debris. If housings are wet, wipe them
dry.

(6) Ztem 28h, Boom, sheaves. cables. Inspect
for possible damage that may have occurred dur-
ing operation. Apply lubrication to blocks, if
needed.

(7) Item 2874, Hoists. Inspect for loose mount-
ings, bolts, and general condition of cables.

d. A¥1eER-OPERATION AND WEEKLY
(1) ftem 29, Engine—main Diesel, starting en-
gine, and auwwiliary Diesel, ‘

SERVICES,

Idle the engines to
determine the correctness of adjustments. Accel-
erate and decelerate the engines, and note any
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tendency to miss or backfire, or any unusual engine
noise or vibration that might indicate worn parts,
loose mountings, incorrect fuel mixture, or faulty
ignition. Clean the exterior of the engines and
dry thoroughly. Clean the engine room.

(2) Item 30, Fuel, oil, water. Check coolant
level and replenish as required, taking care to leave
space for expansion. If a large amount of coolant
is required, inspect for leaks. When anti-freeze
is used, take an hydrometer test of the coolant, and
add sufficient anti-freeze to meet lowest antici-
pated temperature during next operation period.
Fill fuel tank, observing safety precautions for
grounding static electricity. Bring engine oil to
proper level. If an unusual amount of oil is re-
quired for the engine, check for leaks and report
condition. Fill portable water tank. Refill spare
fuel, oil, and water cans.

(3) Ltem 31, Instruments. Inspect instruments
for security of mountings and connections. If any
instruments are suspected of being out of calibra-
tion, remove and send them to a repair depot for

| testing.

(4) ltem 32, Batteries. Inspect batteries to see
that they are clean, secure, and not leaking.

Weekly: Clean tops of batteries, eables, and
vent caps with a soda solution. If terminal con-
nections or posts are corroded, clean them thor-

| oughly and apply a thin coating of grease.
. Tighten loose terminal bolts.

Remove vent caps
and check level of electrolyte. Add distilled or
clean fresh water if required, taking precautions

against damage to the battery during freezing
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temperatures. Inspect batteries for bulges, eracks,
and leaks. The battery carrier should be secure,
clean, free of rust, and well painted. Tighten
loose mountings cautiously, so as not to damage
the battery case. Report any damage to crew
chief.

(5) Item 33, Aeccessories and drives. Inspect
all accessories such as carburetors, generators,
regulators, starters, fans, shrouds, and water
pumps for loose mountings and connections, and
for lubrication.

Weekly: Inspect adjustment of drive belts.
Belts should deflect the amount specified in TM
55-1204. Also examine belts for fraying, cracking,
or presence of oil. Inspect drive shafts and cou-
plings to see that they are secure and not leaking
or damaged. "

(6) Ztem 3}, Electrical wiring. Inspect all elec-

736205—47T—7

trical wiring to see that it is securely connected,
clean, and undamaged,

(7) Ltem 35, Air cleaners, breather caps. In-
spect air cleaner to see whether the oil is at the
correct level and not excessively dirty. It
usually unnecessary to remove the air cleaner to
make this inspection. If the oil in the cleaner
is excessively dirty, clean and refill the cleaner
with fresh oil in accordance with instructions in
WDLO 55-U21.

Weelkly: Remove and disassemble the air clean-
Clean the bodies and elements in solvent.
Fill the reservoirs to the correct level with clean
engine oil. Apply engine oil to the elements and
allow the excess to drain off. When reassembling
the cleaners, make sure that all gaskets are in good
condition and in place. Reinstall the air cleaners,
giving special attention to the mountings.
that the cleaners are pressed firmly in place against
the air-horn seals, are correctly alined, and are
secure. Remove all breather caps and erankecase
filter cleaning elements. Wash them thoroughly
in dry cleaning solvent, dip in engine oil, drain,
and reinstall.

(8) [tem 36, Filters, strainers. Inspect all fuel
and oil filters for leaks.

Weekly: Close the shut-off valve in the fuel
line and remove the drain plug to allow water and
sediment to drain out of the filter bowl. Then
replace drain plug, tighten it securely, reopen shut-
off valve in fuel line, and note whether fuel is
leaking from drain plug. Do not wash oil filter
bags for reuse. Clean metal type filters with dry-
cleaning solvent or Diesel fuel. Inspect and clean
circulating water strainers, sereens, and bypasses,
noting conditions of the mesh.” Replace defective
mesh.

(9) ftem 37, Main engine controls. Inspect for
worn or bent linkages. Check adjustments to see
whether controls coincide with markings, or if
free travel is too little or too much.

(10) Ztem 39, Gear oil levels. Inspect drives,
transfer units, and gear cases for lubricant level
and leaks. Refer to WDLO 55-1204 for correct
lubricant level type.

Weekly: Observe condition of lubricant; re-
place if needed. Refer to lubrication order for
normal replacement interval.

(11) Ztem 40, Air compressor. Inspect air
compressor to see that it is secure and properly
alined with its drive pulleys. Open air tank pet
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Correct

cocks and drain water (condensation).
any maladjustments noted during operation.
Weelily : Lubricate in accordance with WDLO
55-1204. Clean air strainer, adjust unloader valve
clearance, tighten or adjust all drives, drive belts,
pulleys, hubs, and engine mounts. Tighten loose
Clean

tank mountings and air line connections,
air line of any grease or oil.

(12) Ttem 41. Leaks—general. Inspect engine
compartment and engine for evidences of fuel, oil,
air, or water Trace all their
sources, and correct or report them.

leaks. leaks to

See that the
unit is in good condition and securely mounted.

(138) Ztem 43, Fire extinguishers.

If the extinguisher has been used, report it for
refill or replacement. Clean all nozzles of ob-
st I'nl'ii(l“H or i'(_”"'l}:'iiﬂ]'l.

Check all
Inspect all lenses and
Clean all

(14) Ztem 45, Glass and lamps.
light switches and bulbs.
reflectors for eleanliness and damage.
windshields and windows.

(15) [Ltem 47, Tools, spare parts and equipment.
Check with stowage lists to see that all tools, spare
parts, and equipment assigned to the barge are
present and properly stowed or mounted.

Weelkly: Clean all tools and equipment of rust,
mud, or dirt. Report missing or unserviceable
items to erew chief.

(16) ftem 48, Aumiliary equipment. Inspect
all auxiliaries such as ecapstans, lighting plant,
and pumps for loose connections and mountings.
Check adjustment of drive shafts. belts, and bear-
ings. Belts should deflect the amounts specified
i this manual.
belts to erew chief,

Weekly : 'Tighten or adjust linkage, connections,
and mountings on auxiliary equipment and their
driving units.

(17) ILtem 49, Hull, tarps.
possible damage.
holes. Report any damage to proper authority.

(18) [Ztem 50, Lubvicate as needed. Check and
gervice items such as hinges, latches, springs, rails,

Report loose or unserviceable

Inspeet hull for
Inspect tarpauling for rips and

rollers, and other points that are lubricated manu-
ally.

Weekly: Lubricate all points shown on the lu-
brication order requiring weekly attention, also
all other points where experience and inspection
indicate a need for lubrication.

94

(19) Item &1, First aid fkit, life preservers, ¥ s
safety rails, Check contents of first aid kit against
list. Report deficiencies to proper authority. In-
spect ring buoys and jacket life preservers for con-
dition and check quantity against list. Check boat ®
and oars. Check grab and guard rails. i

(20) Ztem 51a, Boom, sheaves, cables. Inspect
boom and accessories for looseness, cracked or
broken sheaves, frayed or kinked cables. 5

Weekly: Tighten loose boom section bolts. In-§
spect cables thoroughly for wear. Lubricate
cables.

(21) Ztem 610, Hoist. Inspect for looseness of
mountings.

.Weekly: Tighten or adjust any loose connec-
tions, linkages, or mountings on accessories. Ex-
amine all belts for fraying, wear, cracking or pres-
ence of oil. Check all belts halfway between their
respective pulleys to determine whether the belts
are properly adjusted. Report improperly ad-
justed or unserviceable belts to the crew chief. f
36. Second Echelon Preventive Maintenance
Services—Itemized Instructions

Item Nos.

5 m*

Air System (Build-up, Unloader, | |
Low Pressure Indicator, Controls,
Leaks)

1 I Operate the main Diesel engine at
idling speed and observe whether the
air pressure builds up at a normal
rate to the specified maximum limit
The unloader should cut off the com-
pressive action when the air pressuré l
reaches the maximum limit. Bleed |
the air tank and observe whether the
low pressure indicator goes on at the
specified minimum mark. Test all ]
controls that employ compressed ait
Inspect the entire air system for
leaks. Imspeect all mountings, lines 8
and connections to see that they ar
in good condition and secure. If un-
loader fails to function properlys
send the unit to repair depot for over- |
haul and adjustment. .

*S—=Semiannual ; M—DMonthly.
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Instruments and Gages (Fuel,
Water, Temperature, Air Pres-
sure)

Inspect all
whether they are in functional con-
dition, securely mounted, and tightly

gages to determine

connected.

Disconnect all pressure, temperature,
air and fuel gages, and send them to
maintenance depot for calibration
check-up.

Meters (Voltmeter, Ammeter,
Hour Meter)

Inspect all determine
whether they are in functional con-
dition, securely mounted, and prop-
erly connected.

meters to

Diseconnect all meters and send them
to maintenance depot for calibration
check-up.

Clutch Drive (Free Travel, Drag,
Chatter, Grab, Slip, Housing,
Bearings)

With engine running observe wheth-
er the cluteh lever has satisfactory
free travel before beginning to en-
The
cluteh lever should release the clutch
completely before it has traveled its
full stroke.
any unusual noises in the cluteh re-
lease mechanism that might indicate
dry or defective release bearings, de-
fective clutch plate, or pilot bearings.
When engaging the clutch, and when
it 1s fully engaged, observe whether

gage or disengage the clutch.

Note whether there are

there are any indications of slipping,
If inspection
indicates that adjustment of clutch
lever is required, follow instructions
in engine manual. If the clutch itself
requires adjustment or repair, refer
to third or higher echelon.

grab, chatter, or drag.

*S—Semiannual ; M—Monthly.

Item
(£

10

Nos.
M*

10

Engine (ldling, Acceleration,
Power, Governed Speed, Noise,
Exhaust)

IpLiNG.
gine runs smoothly at idling speed,
listen for knocks and rattles as it is
accelerated and and
while it is under light and heavy

Observe whether each en-

decelerated,

loads.

AcceELErATION, PowEer, Noise. Ob-
serve whether each engine has nor-
mal aceeleration, pulling power, and
each

operating characteristics in

speed. Listen for noises that might
indicate damaged, excessively worn,
or inadequately lubricated engine
parts or

accessories, or loose drive

belts.
Smogr, Observe exhaust. If ex-
cessive smoke 1s evident find the

source and cause.

Goverxep Seeep.  Check speed while
slowly accelerating each engine.
Note whether the engine exceeds the

specified governed speed.

Caution: Do not accelerate beyond
fast idle without load.
Leaks

Inspect the engine
thoroughly, including each engine

colmpartment

while running, for evidences of oil,
air, water, or fuel leaks. Determine
source of any leaks and corrvect the

condition immediately.

Cylinder Heads

I'f inspection for leaks shows neces-
sity for tightening eylinder heads,
use a torque-indicating wrench to
tighten in the sequence and to the
tension specified in the engine man-
ual. When installing a new gasket,
tighten three times as follows: first,

upon installation; second, after en-
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14

15

16

gine warms up; third, after com-
pleting final test. Adjust the tappet
clearances to specifications after the
final tightening of the head nuts.

Valve Mechanism (Clearance, Lu-
brication, Cover Gaskets)

Examine valve tappet clearances
while hot. Valve tappets, rocker
arms, shafts, and springs should be
in good condition, correctly assem-
bled, and secure. Oil should be de-
livered properly. Make sure that the
valyve cover gaskets are also in good
condition.
tion only as the need for such service

Make the above inspec-

is indicated by valve noises or en-
Remove
mechanism covers, check valve clear-
ances, and note condition of valve
mechanism. Adjust the clearances
to specifications, taking care that
the lock nuts are secure.

gine performance, valve

Diesel Fuel Nozzles and Lines

If a fuel nozzle test stand is avail-
able, test nozzles for spray pattern
and after-dribble. Replace nozzles
with improper spray
after-dribble with new, or recondi-
tioned and tested nozzles. Tighten
all fuel nozzles, cap screws, and line
connections securely. If no test
stand is available, replace all fuel
nozzles with new or reconditioned
ones and send the old ones to main-
tenance for testing. Clean fuel noz-
zles thoroughly in dry cleaning sol-
vent before reinstalling.

pattern or

Spark Plugs (Gaps, Deposits)

Inspect the spark plugs before re-
moval to see whether there is any
leakage around the gaskets. Then
remove the spark plugs and inspect
them for broken insulation, excessive
carbon  deposits, and
which are burned thin.
serviceable spark plugs.

electrodes
Diseard un-
Report ex-

Semiannual ; M—Monthly.

cessive deposits or damaged insula-
tors to proper authority, since these

may indicate incorrect
heat-range. (The porcelain insula-
tors inside spark plugs of proper
heat-range will be coffee-brown in
color.) If a plug cleaner is avails
able, clean deposits from electrodes
and insulators. Adjust gaps to spe
After completing the
compression test (item 18), reinstall
Take
care not to overtighten the plugs

conditions

cifications.
the plugs, using new gaskets.
Compression Test

Gasorine Excine. With all spark]
plugs out and engine warm, inserf}

the compression gage in a spark plug
hole and, with the throttle wide open,
revolve the engine at cranking speed
until the maximum compression i
indicated. Record the reading in the
space provided on the back of WD
AGO Form 55-125. Repeat this pro-
cedure for each cylinder. Refer to
the engine manual for specified com-
pression pressures and for variations
due to condition and wear. If pres-
sure in a eylinder is below normal,
squirt sufficient engine oil on the
piston head to prevent temporary

loss of compression, and recheck the
compression of the cylinder. Low
compression, brought up to normal
by oil sealing, indicates piston, ring,
or cylinder wear or damage. Low
compression not brought up to nor-
mal by this method indicates com-
pression leakage by valve or gasket.
MaiN AND Avuxiuiary Divsen Ex-

GINES. Atfach pressure indicator to |

cylinder, turn scale sleeve to bring
red dise in register with letter C for
compression readings.

Note. Set index sleeve to read about
50-100 p. s. i in excess of the expected
maximum cylinder pressure.

Connect neon flasher to indicator
valve and obtain reading of the cylin-

¢}
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der pressure. Repeat this process for
each cylinder. Record the readings
in the space provided on the back of

WD AGO Form 55-125.

Engine Mounting

Inspect engine mountings, ground
straps, and braces to see that they are
securely tightened.
side pans are in good condition, cor-
rectly assembled, and not leaking.

Be sure engine

Manifolds and Heat Control (In-
take/Exhaust)

Note whether the manifolds and their
gaskets are in good condition, cor-
rectly assembled, secure, and not
leaking. Inspect for leaks by look-
ing for carbon streaks. Check ex-
haust temperatures. Equalize ex-
haust temperatures to a minimum of
variations. Check the water regu-
lator of the main engine and the ther-
mostat of the auxiliary Diesel to see
that they are in good condition, se-
cure, and set at the correct positions.
Tighten all nuts evenly on the mani-
fold assembly, mounting, exhaust

pipe. and carburetor connecting
flange.

Exhaust Pipes and Mufflers

Note whether exhaust pipes and muf-
flers are in good condition, securely
assembled and mounted. and whether
there are evidences of exhaust leaks,
usually indicated by carbon streaks.
Be sure the drain holes in the mut-
fler are not clogged., Tighten all
mounting bolts and
securely.

connections

Fuel (Tanks, Vents, Lines, Filters,
Screens)

Inspect fuel tanks to see that they
are in good condition and securely
mounted. Examine caps for defec-
tive gaskets. Note whether the vents
are open, and whether there are in-
dications of fuel leaks from the

*5—Semiannual ; M—Monthly.

Item
S*

O

Nos.
M*

tanks, lines, or pumps. See that the
filler necks are in good condition and
that the caps fit securely.

Fuel Filters, Screens, and Liners

Inspect fuel lines and fittings to see
that they are in good condition, se-
curely supported, and not leaking.
Remove the fuel tank drain plugs
and drain off the accumulated water
and sediment. Drain only until the
fuel starts to run clean. Note
whether the fuel filters and cleaner
bowls are in good condition, secure,
and not leaking at gaskets or connec-
tions. Remove fuel screens and car-
tridge type elements, clean all sereens
thoroughly in dry cleaning solvent,
dry with compressed air, and rein-
stall. Determine whether the car-
tridge type element is in satisfactory
condition for further service. If so,
clean and reinstall it, being sure that
all element and cover gaskets are in
good condition and in place. On a
dise type filter, remove the element
from the cleaner bowl, and wash it
in dry cleaning solvent until the discs
are clean and free. Clean the bowl
thoroughly and reinstall the element,
making sure all gaskets are in good
condition and in place. Do not
scrape or damage the dises.

Fuel Pumps

See that the fuel pump lines of all
engines are in good condition, secure,
and not leaking. With the engines
idling, note whether the pump pres-
sures are within specified limits. Re-
place any pump that does not pro-
duce proper pressure, being sure to
test the new pump as well.

Fuel Injector Pumps

Note whether the pumps are in good
condition, correctly assembled, se-
curely mounted, and not leaking at
their connections. Drain the oil and

o7
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refill to correct level with specified
oil. Tighten all assembly and mount-
ing bolts and cap screws. Adjust the
fuel injector pump timing according
to the instructions and specifications
in this manual.

Throttles

Inspect the throttles and all connect-
ing linkages to see that they are in
good condition and securely con-
Lubricate all linkage pins,
fulerums, joints, and other connec-
Refer

to applicable lubrication order.

nected,

tions requiring lubrication.

Engine Oil (Tanks, Coolers, Lines
and Fittings, Filters)

Inspect tanks, coolers, lines, and fit-
tings to determine whether they are
in good condition, correctly assem-
bled,

leaking.

securely mounted, and not
Tighten all mountings,
support elips or brackets securely.

Examine a sam-
ple of the oil for grit, water, or fuel
dilution, and check the viscosity with

Coxprrion or O1rn.

a “visgage.”
Drarx axp Serve Taxk., Drain all
oil from the supply tank, close the
drain cock, and fill tank approxi-
mately one-fourth full with light en-
gine oil. Agitate with a clean stick
or rod to loosen the sediment. Con-
tinuing to stir the oil, open the drain
cock and drain the oil and sediment
from the tank. After the flushing
oil 1s thoroughly drained, close the
drain cock and fill the tank to the
proper level with specified engine
oil,

CRANKCASE.
Lubrication

See War Department
Order applicable to
each engine for crankecase main-
tenance,

Excine O Frurers, Inspect oil
filters, coolers, and all external en-
gine oil lines to see whether they are

in good condition, secure, and not

Semiannual ; M—Monthly,

Item

%

29

20

Nos.

M*

29

Examine each oil filter car-
[f replacement is necessary,
remove the cartridge, clean the case
with dry cleaning solvent, and in-
stall a new cartridge of the correct
Install new gaskets and tight-
On dise type
filters, remove drain plug and drain

leaking.

tridee.

type.
en the cover securely.
off contents. Then remove cover and
element and. without disassembling,
clean them-in dry cleaning solvent.
Blow dry with compressed air, if
If solvent is serviceable,
reinstall it ; if not, replace it.

available.

Air Cleaners (Diesel, Carburetor,
Compressor)

Remove all

R—

Diesel, carburetor, or
compressor air cleaners.
ble cleaners and wash elements in
dry cleaning solvent: dry elements
and apply engine oil; drain excess
oil. Reassemble and reinstall aip
cleaners, making certain all elements
are in good condition and in place
Be careful to press cleaners firmly
into place, and see that the mount-
ing is secure,

Disassem-

Water Pumps

Inspect the auxiliary Diesel pump
to see that drive is in good condition
and properly adjusted, and that the
pulleys and belt are in good con-
dition, secure, properly alined, and}
not excessively worn. Ixamine shaft?
for end play and loose bearings.}
Tighten all pump mountings and as-3
sembly bolts of both engines securely.s

Tighten all pump packing nuts care-§
fully; overtightening will score
shafts and cause leaks.

Accessory Drives (Chain Belts, Pul-
leys, Clutches, Shafts and Cou-lf
plings) |

See that these items are in good {,_'t_m-\%
dition, correctly assembled, and se
cure. See that main drive chain 180

&




Item Nos. Item Nos.

S* Mm* 5% M*
| | in good condition and gear and pinion Inspect connections for tightness, and
o MR 1 - i W i
properly alined. Note whether all check generator drive for correct
S : : ; _
1 V-belts and pulleys are well alined alinement. Clean the commutator
£ Cass

and not excessively worn, also by placing a strip of very fine sand-

whether they are frayed. Adjust all
V-belts according to instruections in
this manual, taking care to lock all
adjustment devices securely. Check
capstan shaft and coupling for aline-
ment. Inspect all operating clutches
for alinement and wear, paying par-
ticular attention to fulerum arms,
pins, links, and anchors. Make ad-
justments. If parts arve excessively

paper (No. 00 to No. 8/0) over a
wooden block of the correct size and,
with the engine running slowly, press
the sandpaper against the commuta-
tor until it is clean. Do this only
when absolutely necessary. Blow
out with compressed air. Tighten
mownting bolts and electrical con-
nections securely.

. worn or damaged, replace with new Regulator Unit
retol parts. Inspect band linings for wear, 34 34 Inspect the unit to see that it is in
' and replace lining if wear 1s exces- good condition, and that all connec-
3 sive. Remove oil or grease from tions and mountings are secure,
iy

linings by washing them with dry 34 Test. Connect the low voltage cir-

cleaning solvent. In some instances, cuit tester and observe whether the

it may be necessary to remove band
assembly to clean lining properly.
Clean oil-saturated and glazed band
linings with a rough file.

Heat Exchanger or Radiator (Core,
Shutters, Hose, Cap, Scale)

Inspect these items to see that they
are in good condition, correctly as-
sembled, securely mounted, and not
leaking, Examine coolant to see
whether it is contaminated with rust,
oil, or other foreign matter that
would require cleaning the cooling
system. If cleaning is needed, do it
according to current directives, using
only specified cleaner. Clean all dirt
from the exterior core. Tighten all
loose mountings, plates, and clamps.

Generators (Mounting, Commuta-
tor, Brushes, Wiring)

Remove the exciter brush eover plate
and inspect the commutator to see
whether it is in good condition and
not excessively worn.  Observe
whether the brushes are clean, free
in their holder, properly spring-
loaded, and not excessively worn.

*8—Semiannual ; M—Monthly.

4

e
=

generator output is properly con-
trolled by the voltage regulator, cur-
rent regulator, and cut-out. ITn mak-
ing the test, follow the instructions in
the engine manual, or those which ac-
company the test instrument. If the
test shows faulty operation, replace
the unit.

Carburetor (Throttle; Choke, Gov-
ernor, Linkage)

Inspect the carburetor to see that it
is in good condition, correctly as-
sembled, securely installed, and not
leaking. Inspect the control link-
age, including the choke valve, to see
that it opens fully when the control
is in its released position. See
whether the throttle valve opens fully
when the accelerating lever is fully
depressed, and whether the governor
is secure and properly sealed. Drain
the carburetor bowl and clean the
sereen.

Magneto

Inspect the magneto to see that it
is in good condition and securely
mounted. Note whether there is evi-
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5%

39
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100

Nos.
M#*

39

Semiannual ; M

dence of oil leaks at the mounting
pad gaskets. Remove the breaker
point inspection covers and inspect
the points to see that they are in good
condition and Inspect the
breaker points to see that they are
well alined. Examine the mating
surfaces to see that they engage

clean.

squarely. Adjust the breaker point
gaps in accordance with specifica-
tions in engine manual. Replace
unserviceable points.

Battery (Cables, Hold-Down,

Gravity and Voltage, Discharge
Test)

Inspect the batteries externally to see
whether their cases, posts, and cell
straps are in good condition and se-

cure. Note whether the cases are
leaking. Wipe dirt from filler caps

and covers, remove caps, and note
Check
the level of electrolyte in the cells.
This level should be above the top of
the plates and may extend up to one
inch above the plates. Before adding
any water to the cells, test the spe-
cific gravity of each cell with a bat-
tery hydrometer, and record the bat-
tery readings in the spaces provided
on the back of WD AGO Form 55-
125. While the samples of the elec-
trolyte are in the hydrometer for the
gravity test, observe whether the
electrolyte is discolored to a reddish-
brown color, which may indicate that
the battery is being overcharged due
Re-
port any gravity readings below
1.225 and variations of more than
0.025, and any reddish-brown dis-
coloration of the electrolvte. Take
the voltage reading of each cell, and
record it in the space provided on the
back of Form 55-125. Examine the
battery cables, terminals, and ter-
minal bolts to see whether they are

whether cap vents are open.

to improper regulator action.

-Monthly.

Item
g%

40

Nos.
M*

39

40

in good condition, secure, and nof
corroded. Inspect the battery holds
downs to see that they are securing
the battery properly; inspeet the
battery carrier to see that it is in good
condition and secure.

Crean. Clean the top of the battery
with a water and soda wash, finish
the cleaning with clean water, and
wipe or blow dry. Clean the battery
carrier in the same manner. and paing
the carrier if it is corroded. Clean
the cable terminals, terminal bolt§
and nuts, and battery posts. Apply
a light film of grease to all these
points.
SERVE.
correct

Bring the electrolyte to the
level distilled watery
Tighten terminals and hold-downs
carefully. Overtightening will dam=
age the battery.

Discraree Test. Make a high-rate
discharge test of the battery to seg
whether the cells are in satisfactory
Take care to make the
test according to the instructions for
a condition test which accompany
test instrument. A frue test cannot
be made if the gravity of the battery
is below 1.225. If the difference in}
the specific gravity readings obtained
from the cells exceed 0.031, replace
the battery.

with

condition.

Air Compressor (Build-Up, Un-
loader, Low Pressure Indicator,
Controls, Leaks)

Operate the engine at idling speed
and observe whether the air pressure
builds up at a normal rate to the
specified maximum limit. The un-
loader should cut off the compressive
action when the air pressure reaches!
the maximum limit. Bleed the air
tank and observe whether the low
pressure indicator goes on at the
specified minimum mark. Test all

J

controls that employ compressed air.

—




Item Nos. Item Nos.

5* m* 5% M*
1 nol Inspect the entire air system for Main Diesen ENGINE AND AUXILIARY
hold: leaks. Inspect all mountings, lines, Dipsern. Exeine.  Check or adjust
uring and connections to see that they are timing of fuel injection pumps and

the in good condition and secure. If un- nozzles according to instructions and
wo0d loader fails to function properly, specifications in this manual.
send the unit to repair depot for
ftery) overhaul and adjustment. Winches, Hoist, Capstan (Bear-
ig] 4 ings, Brakes, Cables)
Gear Oil Levels
= 2 = : : 48 48 Inspeet the hoists (drum assemblies
| 41 41  See WD LO 55-U36 for hoist lubri- I G {‘ i . .\)
| e o e S e ) to see that they are in good condition
raric structions. alse covers o S
! R e ! : i and that all mounting bolts are se-
hoist drum guards and check gea 1 I bl ¢ bk
2= . 3 g eure. nspect cables for broken
teeth lubrication. Open slide door of : } ! A -
P o ey pr strands. Observe the hoisting assem-
hoist chain drive housing and check bl hile it i 6 e 1A
- . T 3 . Ve ¥ % g
chain lubrication. Check level of }'\]“ 11 8 1t I“ ”I.Jl_l_'] _m;i l“_“lu i'_)_‘l( 2
capstan. dxive hoising s ihdicutad and note any noises such as hums or
| in WD LO 55-1204. squeals which might indicate exces-
il =i R SR sively worn bearings or brake lin-
atet, Starting Motor (Main Engine, ings. Observe the engagement and
WIS A 1SET O 00T 53 3 wratl
ol Electric, Hand Crank) (ll:-i_ll]gd;l’t]]l(‘.-;ll ui. lhtl operating
- - ; clutches to determine whether the
| 42 42 Maww Excize. Try the starting en- N oy : y
r L A s R e ] are in good condition and properly
Tate = t H See d BLE g 7 .
: s r alined.
<ol engine turns over satisfactorily, - s .
; s : Y ; : 48 48 Capstan. Inspect capstan and drive
for Start the starting engine and check LA A .
I ; o o : for condition, if securely mounted,
i} the operation of the starting engine I satisfact tio
- : : AR and satisfactory operation.
4o cluteh and gear for satisfactory start- et ¥y ol
g ing of the main ik ' Electric Motors, Deck Pump and
anot] AUXILIARY DIESEL (_:1—;N1|-:1L\'|‘|.-i= ‘bi-;"l'. Capstan (Commutator, Brushes,
tery Inspect starter to see that it is in Control Box, Wiringl

good condition, securely mounted,
and tightly connected. Start the en-
gine and observe whether the gen-
eral action of the starter is satis-
factory, particularly whether it en-
gages or operates properly without

49 49 Follow procedure outlined for Gen-
erator, Item 33.

Generators (Commutators,
Brushes, Control Box Wiring)

g excessive noise, and that it has ade- 20 50 Follow procedure outlined for Gen-
o quate cranking speed. TIMING erator, Item 33.
(Diesel ; gasoline). " .
wed 0 43 43  Gasorine Excine. Check the igni- Refrigerator Unit
e tion timing according to the instruc- ol 51 Defrost refrigerator and clean thor-

tions in this manual. Accelerate the
engine gradually and observe
whether the automatic controls ad-
vance the spark. If the ignition is
out of time, adjust it according to the
specifications in this manual, taking
care to secure the magneto and/or
distributor well when the adjustment

oughly. Test temperature control by
restarting unit and observing wheth-
er temperature is maintained in
compartment in accordance with dial
marking. Report improper opera-
tion to higher authority. Defrost
more frequently if ice coating on
freezing unit becomes too thick for

i is completed. satisfactory operation.
gir. § )

| *S—Semiannual ; M—Monthly.
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Ventilators

Inspect roof ventilator and exhaust
heads for cleanliness, condition of
paint, and security of mounting.
Check operation of ventilator
damper,

Superstructure (Doors, Hardware,
Seats, Safety Railing and Grab
Rails, Davits, Bitts, Hatches)

Inspect all superstructure items for
position, cleanliness, condition of
paint or varnish, and security. Oil
all door hinges. TInspect black-out
screens and accessories to see that
they are properly mounted and that
they operate freely and effectively.

Hull (Plugs, Decks, Plates, Bulk-
heads)
Inspect the hull to see that the frame,
reinforcement plates, and bulkheads
are in good condition and secure.
Look for bulges and indications of
leaks between the bulkheads or in
the hull. Inspect the decks for good
condition and cleanliness.

Note, All hulls should be hauled and the
bottoms inspected and serviced, in April
and September.

Derrick (A-Frame, Boom, Blocks,
Cable)

Inspect A-frame and boom for aline-
ment, breaks or cracks, and excessive
wear of pin and
Tighten all mounting bolts securely.
Check to see that rivets are in place
and tight. Inspect pins and bush-
ings for excessive wear. Inspect all
wear

holes brackets.

sheaves for excessive and

broken flanges.

Wiring (Junction Boxes and Ter-
minal Blocks)

Inspect all exposed electrical wiring
and conduits to see that they are in
good condition, well supported, and
terminals.

securely connected to

Note whether junction and terminal

*S—Semiannual ; M—Monthly.
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6G()

H8

(i)

blocks and boxes are in good condi-

tion and secure, and whether all re-
Inspect
mounting and connections of cut-out

quired fuses are in place.

switch for main panel.

Heaters
Inspect oil heaters for leaks, cleanli-
ness, operation of floats and controls.

Plumbing Fixtures

Inspect all plumbing for good condi-
Look for
dences of leaks in the control valves
Inspect

all control valves, gages, and floats to

tion and security. evi-

and water and waste lines.

determine whether they are operat-
ing freely, not clogged or corroded,
and are in generally serviceable con-
dition.

Fire Extinguisher System (Mount-
ings, Valves, Hose, and Nozzles)
Inspect fire extinguishers to see that
they are in good condition, securely
mounted, and fully charged. The
charge may be determined by shak-
ing. Recharge or replace units that
are not full,
handles to see that they are in good
condition and free to operate at a
moment’s notice. Note whether noz-
zles are in good condition and se-
curely connected.

Inspect extinguisher

Inspect condition
and serviceability of suction connec-
tion and discharge hose and nozzle
of deck pump.

Paint and Markings

Inspect the paint on the entire craft
or crane to see whether fresh paint
is needed for appearance or to retard
deterioration. Inspect all the mark-
ings on the eraft or crane; repaint
those which have become faint.
Clean all metal identification plates.

Anchor

I[nspect anchor for condition and to
see if securely mounted on deck.

'ﬁ




Item Nos. Item Nos.
: s* M* s* M*
il -
I Tools and Equipment and securely stowed or mounted. Re-
II ol . o 4 = € T Y 3 " LA ' 1 6 £ " 3 T
et G5 66 Take an inventory of tools, spare port any deficiency immediately.
ot parts, and barge gear such as lines, Glass
cables, slings, boat hooks, and hand : ; . 7
| ; T : " Clean all windows, windshields, and
bilge pumps, paint and hardware. '
i _ : ; door panels. Replace all broken or
Check the inventory against the
anli- : Ak cracked glass.
stowage lists. Inspect tools with cut- :
rols, || ting edges to see whether they need Technical Manuals, Forms, and
sharpening. Inspect all tool-mount- War Department Lubrication Or-
I ing brackets to see that they are se- ders
| ek I”Hpv.rl spare parts and other Take an inventory of technical man-
stowed equipment to see whether uals, lubrication orders and blank
SR A :ui‘.‘{l””“ll-\. |n-ul.v<-lml with forms, and check against official list
i rust-preventive compound. of requirements.
I
rat: First Aid Kit and Life Preservers
e, | 66 66 Check contents of first aid kit Section XIV. TROUBLE SHOOTING
ke against list of official requirement.
| Report any deficiencies immediately. 37. General
-l Inspeet jacket life preservers, and This section contains information which will help
lesI ring life buoys with water lights to to diagnose unsatistfactory operation. Each trou-

ble, cause, and remedy is listed under the nomen-
clature of the assembly to which it applies.

see whether they are in serviceable
condition, complete with accessories,

el 38 Trouble Shooting Chart

Main Diesen ENcing.
Trouble

(1) Engine fails to start.

hat .
Remedy

Open valves and check tank (par.
44d (2)).

Vent fuel line (par. 44d (13)).

Replace filter elements and clean
lines (par. 44d (12)).

Drain all fuel oil and replace
with fresh supply (par. 44d (2)).

Check air supply for dirt or ob-
struction (par. 44e (3)).

Inspect shaft, linkage, and ad-
just.

Check and replace if necessary
(par. 44d (6)).

Clean thoroughly. Replace brok-
en springs or defective plunger
barrel assemblies (par. 44d (8)).

Replace pump assemblies (par.
44d (8)).

Cause

No fuel in tank, or valve closed.

Air in fuel line.
Fuel filter or fuel lines clogged.

Water in fuel system.

Air inlet clogged.

Throttle shaft or linkage jammed.
Fuel transfer pump defective.

Fuel injection pump plunger
stuck in barrels, or springs broken.

Fuel pumps leak.

‘ Fuel injection valves not seating Clean or replace parts (par.
K properly or springs broken. 44d (7).
H Fuel pump timing incorrect. Adjust timing (par 44d (10)).
i -
{ *S—=Semiannual ; M—Monthly,
|
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Trouble

(2) Engine slows down or
stops when running.

(3) Engine fires irregu-

larly.

(4) Smoky exhaust, black
smoke.

104

Cause

Piston rings stuck, or worn eylin-

der liner.

Fuel governor out of adjustment.
Valves riding open or not prop-

erly seated.

Air in fuel line.
Defective fuel transfer pump.

Fuel injection pump plungers
stuck or springs broken.

Obstructed fuel lines, filter or
water in fuel.

Piston seizing.

Bearing seizure due to lack of
lubrication.

Obstruected fuel lines: filter or
water in fuel.

Worn piston rings.

New piston rings not broken in.

Fuel nozzle spray tips clogged,
damaged or worn.

Incorrect timing of fuel pumps.

Uneven compression in various
eylinders.

Governor sticks.

Fuel nozzle spray tips clogged,
damaged or worn.

FII{?! i“j(.’("”l)]l valves not seat-
ing properly, or springs broken.

One or more fuel injection pumps
delivering too much fuel per stroke.

Air inlet clogged.

Remedy
Clean piston rings, grooves. If
liner is worn excessively, replace
(par. 44¢ (10)).
Adjust (par. 44d (11)).
Check valve mechanisms, valve
Reseat valves (par. 44c

springs.
(2), (3)).
Vent fuel system (par. 44d (13)).

Check and replace if necessary
(par. 44d (6)).

Clean or replace defective pump
assemblies and springs (par. 444 (8)).

Drain and clean system. Replace

filter elements if necessary (par.
44d (12)).
Stop engine immediately. Ex-

amine piston and replace if neces-
sary. Check cooling and lubricat-
ing oil remove all metallic
particles, cleaning oil lines and
filters (par. 44¢ (10), f (7)).

Replace with new bearing shells.
Examine erank journals for damage.
Check lubricating oil system (par.
44¢ (10), f (2)).

Drain and Re-
place filter elements if necessary
(par. 44d (12)).

Replace rings (par. 44¢ (10)).

Break in rings (par, 44¢ (10)).

Inspect, clean and replace if
necessary (par. 44d (7)).

Check and adjust timing (par.
444 (10)).

Check for, and correet, the follow-
ing causes for loss of compression:
Worn or stuck piston rings, worn
piston or eylinder liner, too high
temperature of ecooling water, blown
cylinder head gaskets or leaky
valves (par. 44¢ (2), (10), g (3)).

Inspect and adjust (par. 44d (11)).

[nspect, rveplace and eclean if
necessary (par. 44d (7)).

Clean or replace parts
44d (7)).

Check fuel pumps (par. 44d (8)).

and

clean system.

(par.

Check air supply for dirt or
obstruction (par. 44e (3)).

sl

[§,

IR

J'|i;3|

|‘|'.'. _




|
i' Trouble
I (5) Smoky exhaust, blue
lice B SMoOke.
(6) Smoky exhaust, white
Ive B smoke.
4
(7) Engine knocks.
wy
i1}
2]
a0k
T,
ix-
B
it |
llic |
i
lls.
g
Al
.
M (8) Noisy mechan-
e

valve
| 1sms. %

(9) Low oil pressure.

Oil pressure too high.

W
I
(10)

oh
“' (11) Oil temperature too
' high.

{ (12)

i

.

low.

Water pressure too

(13) High water tempera-
ture.

r
I
|

Clause
Lubricating oil in exhaust.

One or more eylinders not re-
ceiving fuel. Usually noticeable at
light load or when idling engine.

Fuel pump timed too early.

Fuel pump plungers stuck in
barrels, or springs broken,

Fuel nozzle spray tips clogged,
damaged or worn.

Fuel injection valve spring pres-
sure incorrect.

Piston too loose in liner.

Loose piston [)III or piston pin
bushing.

Main bearings worn.

Valves riding open or not proper-
ly seated.

Improper setting of valve tappet
adjusting serew.

Defective valve springs.

Incorreet setting of oil pressure
relief valve, or improper seating.

Lube oil pressure pump defec-
tive.

Worn oil pump gears.

Loose or worn main bearing,

Oil filter eclogged or suction
screen clogged.

Incorrect setting of oil pressure
relief valye or improper seating.

Oil cooler passages clogged.

Air in fresh water pump.
Low water level.

Air in fresh water pump.

Discharge water lines clogeed.

Radiator passages clogged.

Loose fan belt.

Water temperature
stuck.

regulator

Remedy
Clean piston rings, grooves. If
liner is worn excessively replace
(par. 44¢ (10)).
Check fuel system (par. 44d (12)).

Adjust timing (par. 44d (10)).

Clean thoroughly. Replace bro-
ken springs or defective pump as-
semblies (par. 44d (8)).

Inspeet, clean, and replace if
necessary (par. 44d (7)).

Check valves (par. 44d (7)).

Check by cutting off fuel from
eylinder. If knocking stops, meas-
ure piston skirt clearance, Install
new liner or piston (par. 44¢(10)).

Check by setting piston B. D. C.
and testing with pry bar. Replace

pin or bushing if required (par.
44¢ (10)).

Replace bearing shells (par.
44¢ (12)).

Check valve mechanisms and
valve springs (par. 44e (2), (3)).

Adjust (par. 44¢ (2)).

Replace (par. 44¢ (2)).
Clean and adjust (par. 44f (5)).
Check pump, replace (par.
(3)).
Replace (par. 441 (3))
Install new shells (par.

a4f

44¢ (12)).

Clean filter, check and clean
suction (par. 44f (7)).
Clean and adjust (par. 44/(5)).

Clean cooler (par. 441 (6)).
Vent water lines (par. 44g (2)).
Add water (par. 44g (2)).

Vent water lines (par, 44¢ (2))

Clean lines (par. 44¢ (3)).

Clean radiator (par. 44g (3)).

Adjust (par. 44¢ (6)).

Inspect and replace if needed
(par. 44¢ (8)).
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Trouble

b. Main Digsen ExcGINE
(1) Engine fails to start.

(2) Engine starts but mis-
fires.

(3) Engine backfires.

106

Ciruse

Water pump impeller badly cor-
roded or loose on shaft.

Excessive deposits in eylinder
head and block.
StArTING ENGINE.

No gasoline in tank.

Carburetor and engine flooded
by excessive use of choke.

Choke econtrol not operating
properly.

Dirt in fuel line or tank.

Dirt or water in carburetor or
float studs.

Fuel filter clogged.

Defective, dirty or unadjusted
spark plugs.

Improper timing.

Magneto breaker points worn or
out of adjustment.

Magneto armature or condenser
defective.

Lack of compression.

Defective, dirty, or unadjusted
spark plugs.

Defective magneto cables.

Defective magneto.

Improper timing.

Poor compression.

Leaky eylinder head gasket.

Weak or broken valve springs.

Bent, worn, or sticking valve
stems.

Mixture too lean.

Choke stuck.
Mixture too lean.

Excessive carbon in eylinders.
Leaky or improperly adjusted
intake valves.

Remedy

Repair or inspeet and replace
pump il necessary (par. 44¢ (7)).
Clean cooling system (par. 44g

(3)).

Fill tank (par. 44k (5)).

Crank without choke to clear
engine (par. 10 a (4), and 14b (5)).

Adjust controls (par. 10 @ (4) and
14b (5)).

Clean line and tank.

Check and clean carburetor (par.
44h (5)).

Clean filter (par. 444 (5)).

Clean, adjust, or replace plugs
(par. 444 (10)).

Check and adjust timing (par.
444(10)).

Adjust (par. 444 (10)).

Report to higher authority (par,
44h (10)).

Scored cylinders, leaky wvalves,
worn or defective piston rings, leaky
spark plug gaskets, defective cyl-
inder head, leaky cylinder head
gaskets (par. 44k (4), (10)).

Clean, adjust, or replace plugs
(par. 444 (10)).

Replace.

Replace (par. 444 (10)).

Check and adjust timing (par.
44k (10)).

Scored cylinders, leaky valves,
worn or defective piston rings, leaky
spark plug gaskets, defective eyl-
inder head (par. 44k (4), (10)).

Replace gasket (par. 444 (4)),

Replace (par. 444 (4)).

Clean and lubricate stems or re-
place valves (par. 444 (4)).

Check and adjust
(par. 44k (5)).

Loosen (par, 10a (4)).

Check and
(par. 44k (5)).

Remove carbon.

Check for and correct bent or
defective valve stems, excessive
carbon deposit on valve seat or
stem (par. 444 (4)).

carburetor

adjust carburetor




Trouble

(4) Engine knocks.

(5) Engine lacks power.

(6) Engine operates but

speeds up and slows down

alternately.

Cause
Valve holding open due to lack
of compression,
Valve springs weak.
Improper timing.
Fuel filter clogged.
Choke not functioning properly.
Obstruetion in exhaust line.

Carburetor improperly adjusted.

Excessive carbon in cylinders.

Magneto incorrectly timed.

Connecting rod or main bearing
burned out.

Loose piston pin or bushing.

Loose piston.

Loose gears on crankshaflt or
magneto drive shaft.

Weak valve springs.

Overheated engine.

Mixture too rich.
Mixture too lean.

Air cleaner dirty.
Poor compression.

Excessive carbon,

Improper valve adjustment.

Choke partially closed or throt-
tle not open fully.

Choked exhaust pipe or muffler.

[gnition timing late.

Defective, dirty, or unadjusted
spark plugs.

Defective magneto.

Weak or broken valve springs,

Bent or sticking valve stem.

Lack of lubrication.
Leaky gaskets.
Engine overheated.

Partial obstruction in gas sup-
ply.

Remedy
Check for, and
for poor compression ((9) below).
Replace (par. 44h (4)).
Adjust (par. 444 (10)).
Clean (par. 444 (5)).
Check and adjust (par. 10a (4)).

co I‘I'(’("t., causes

Examine exhaust for collected
carbon or foreign matter.
Check and adjust carburetor

(par. 44k (5)).

Check for, and correct, following
causes: obstruction in exhaust line,
leaky piston rings, defective spark
plugs. Remove carbon (par.
44h (4), (10)).

Adjust (par. 44k (10)).

Replace bearing (par. 44/ (4)).

Replace (par. 444 (4)).
Replace (par. 444 (4)).
Repair or replace (par. 444 (10)).

Replace (par. 44 1 (4)).

Check for, and correct, causes for
overheated engine ((7) below).

Check and adjust carburetor
(par. 44k (5)).

Check for obstruction in
supply (par. 444 (5)).

Clean (par. 44h (6)).

Check for, and correct, causes
for poor compression ((9) below).

Remove carbon,

Adjust (par. 44h (4)).

Check choke and throttle (par
10a (4)).

Examine and clear.

Adjust timing (par. 444 (10)).

Clean, adjust, or replace plugs

(pav. 44h (10)).

Adjust or replace (par. 44k (10)).

Replace (par. 44h (4)).

Clean, lubricate, or replace (par.
44h (4)).

Check lubrication (par. 44h (9)).

Replace (par. 44 A(4).

Check for, and correct, causes for
overheated engine ((7) below).

gas

Clean fuel system (par. 444 (5)).
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Trouble
(7) Engine overheats.

(8) Piston pumps oil.

(9) Poor compression.

(10) Abnormal
noises.

engine

(11) Fuel reaches carbure-
tor but does not enter eylin-
der,

¢. Derrick anp Hoist.
(1) Boom will not raise.

Cause

Excessive carbon in cylinders;
preignition.

Improper timing.

Air eleaner clogged.,

Lack of lubrication,

Damaged mufiler, clogged ex-
haust pipe.

Valve timing wrong.

Leaky valves.

Oil level too high.

Piston rings sticky, broken, or
ineffective due to loss of tension.

Cylinder walls scored or worn.

Rings too loose on piston.

Defective ignition.

Defective magneto cables.
Oil leak intake
guides,

around valve

Scored cylinder,
Leaky valves,

Worn or defective piston ring.
Leaky spark plug gasket.
Defective eylinder head.
Leaky cylinder head gasket.
Incorreet valve adjustment.

Leaky manifolds, leaky cylinder
head gaskets, or leaky spark plug
gaskets.

Overheated engine; clogeed ex-
haust line.

Choke does not close.
Fuel
clogged.

Carburetor float stuck closed.

passages in carburetor

Boom hoist clutch slipping.

Boom hoist brake does not re-
lease.,

Cable off sheaves.

No air pressure.

Remedy

Remove carbon.

Adjust (par. 44k (10)).

Clean (par. 444 (6)).

Check lubrication (par. 44k (9)).
Replace muffler, clean pipe.

Adjust (par. 44k (10)).

Adjust, regrind, or replace (par.
44h (4)).

Drain to correct level.

Replace rings (par. 44k (4)).

Report to higher authority.

Replace rings (par. 444 (4)).

Check spark plugs and magneto
(par. 444 (10)).

Replace.

Replace valves or guides (par.
44h (4)).

Report to higher authority.

Adjust, regrind, or replace (par.
44k (4)).

Replace (par. 444 (4)).

Replace (par. 444 (10)).

Report to higher authority.

Replace (par. 444 (4)).

Adjust (par. 44k (4)).

Replace (par. 44/ (4) (10)).
Clear exhaust line.

Free and lubricate.

Clean (par. 444 (5)).

Loosen (par. 44k (5)).

Adjust clutch (par. 466 (2)).
Adjust brake (par. 46¢ (2)).

Pick up weight of boom by an-
other derrick or by blocks and

jacks until topping cable slacks off.
Place slack cable in proper position
on sheaves.

Check air system ((18), (19) be-
low).

4

tarbo




Trouble
(2) Boom will not lower.

(3) Boom operation jerky.

| Par.

(4) Boom will not swing to
:,-;.;[‘_::-l starboard.

(pard  (5) Boom will not swing to
port.

Main load hook.

IJ (6) Load hook will not
raise.

(7) Load hook will not
lower.

(8) Load hoist operation.

T736206—47—8

Cause
Pawl not disengaged.
Boom hoist brake does not re-
lease.
Cable off sheaves.

Cable erossed on drum.

Boom hoist brake drags.
Boom hoist eluteh grabs or
slips.

Drive gear teeth broken.
Drive chain teeth broken
Drive chain loose.

Engine throttle.
Governor not functioning.

Starboard vang line will not reel
in.
Port vang line will not reel out.

Port vang line will not reel in.

Starboard vang line will not reel
out.

Load hoist drum clutch slipping.

Load hoist drum brake does not
release.
Cable off sheaves.

No air pressure,
Pawl not disengaged.

Load hoist brake does not re-
lease.
(Cable off sheaves.

Cable crossed on drum.

Load hook clutch grabs or slips.
Load hook brake drags.

Drive gear teeth broken.

Drive chain teeth broken.

Drive chain loose.

Engine throttle mechanism loose.
Governor not functioning.

Remedy
Check pawl linkage (par. 464d).
Adjust brake (par. 46¢ (2)).

(¢ (1) above.)

Remove and aline cable (par. 40).
Adjust brake (par. 46¢ (2)).
Adjust eluteh (par. 466 (2)).

Report for repair.

Replace chain (par. 71 (1)).
Adjust chain (par. 71 (1)).
Adjust throttle (par. 106 (7)).
Adjust governor (par. 44d (11)).

Check starboard vang operation
((12), (13) below).

Check port vang operation ((15),
(16) below).

Check port vang operation ((15),
(16) below).

Check starboard vang operation
((12), (13) below).

Adjust eluteh (par. 466 (2)).
Adjust brake (par. 46¢ (2)).

Lower boom until load hook is
Ease off until load cable
Place slack cable in proper
position on sheaves,
Check air
below).
Check pawl linkage (par. 46d).

set. down.
18 lack.
system

((18), (19)

Adjust brake (par. 46¢(2)).

Lower boom until load hook is
set down. Ease off until load cable
is slack. Place slack eable in proper

position on sheaves.

Remove and aline cable (par. 40)
Adjust clutch (par. 466 (2)).
Adjust brake (par. 46e (2)).
Report for repair.

Replace chain (par. 71 (1)).
Adjust chain (par. 77 (1)).
Adjust throttle (par. 105 (7)).
Adjust governor (par. 44d (11)).
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Trouble

hook

(9) Whip

ra se.

will not

(10) Whip hook will not
lower.

(11) Whip hook operation
jerky.

(12) Starboard vang line
will not reel in.
(13) Starboard wvang line

will not reel out.

(14) Starboard vang line
jerky.

110

Cause
Whip hoist eluteh slipping.
Whip hoist brake does not re-
lease.

Cable off sheaves.

No air pressure.

Pawl not disengaged.

Whip hoist brake does not re-
lease.
Cable off sheaves.

Cable erossed on drum.

Whip hoist cluteh grabs or slips.
Whip hoist brake drags.

Drive gear teeth broken.

Drive chain teeth broken.
Drive chain loose,

Engine throttle mechanism loose.

Governor not functioning.
Vang drum cluteh slipping.
Vang drum clutch slipping.
Vang drum brake does not re-

lease.
Clable off sheaves.

No air pressure.

Vang drum brake does not re-
1:‘:1:-%!"

Clable off sheaves,

Drive gear teeth broken,

Drive chain teeth broken.
Drive chain loose.

Engine throttle mechanism loose.

Governor not funetioning.

Remedy
Adjust cluteh (par. 465 (2)).
Adjust brake (par. 46¢ (2)).

Lower boom until whip hook is |
Ease off until whip
cable is slack. Place slack cable
in proper position on sheaves.

Check air ((18),
below).

|

t

i reel

\

|

|
set down. |
system

(19)

Check pawl linkage (par. 46d). 1;1“ _I

Adjust brake (par. 46¢ (2)). |

Lower boom until whip hook 18 |‘|
set down. Ease off until whip cable §
is slack. Place slack cable in props E” l
er position on sheaves. o jerk

Remove and aline cable (par
46d).

Adjust cable (par. 46b (2)).

Adjust brake (par. 46¢ (2)).

Report for repair. pir s
Replace chain (par. 71 (1)). f15) 1
Adjust ebain (par. 71 (1)). b high

Adjust throttle (par. 105 (7)).

Adjust governor (par. 44d (11)) fFricti
(1) (
Adjust cluteh (par. 465 (2)). i
Adjust clutch (par. 46b (2)). I
Adjust brake (par. 46¢ (2)).
|f .-'I le |:r.
Ease off on port vang line until §20) (

starboard vang line is slack. Place ¥ quic
slack cable in proper position on
sheaves, )

Check air system (18), (19) be-
low).

B il

2) |
Ease off on port vang line until $ickly,

starboard vang line is slack. Place

Adjust brake (par. 46¢ (2)).

slack cable in proper position on 823 |
sheaves,
Report for repair.
Replace chain (par. 71 (1)). u
Adjust chain (par. 71 (1)). %)

Adjust throttle (par. 105 (7)).
Adjust governor (par. 44d (11))




| Trouble
(15) Port vang line will
§ not reel in.

Cause
Vang drum cluteh slipping.
Vang drum brake does not re-
lease.
Cable off sheaves.

_,_,;.'_\- j
‘.\'hl
cabi
A
(14 No air pressure.
\
ih 16) Port vang line will Vang drum brake does not re-
,|.‘| = = -

| not reel out. lease.

Cable off sheaves.

(17) Port vang line opera- Drive gear teeth broken.
tion jerky. Drive chain teeth broken.
(o Drive chain loose.

Engine throttle mechanism loose.

Governor not functioning

Air system.
(18) Pressure too low or
too high.

Compressor not functioning.
Air pipe leaking or clogged.

H" Friction clutehes.
(19) Clutch does not oper-
' ate.

Air valve not funectioning.
Power chamber not funetioning.

Low air pressure.

Cluteh bands.

i (20) Cluteh Ilinings wear Bands dragging.
plad Out quickly. Dirt on lining.
'\:I Y . . . .
(21) Clutehes slip. Dirt on lining.
N Improper adjustment.
Low air pressure.
v} Brakes.
|r (22) Brake linings wear out Bands dragging.
ot quickly. Dirt on lining.
Plat . X 2
- (23) Brakes slip. Dirt on lining.

| Improper adjustment.
Linings glazed.

Cables.
(24) Cable operation jerky. Cable kinked or wound un-
\ evenly on drum.
.I-| | Drum brakes grabbing or jerky.

re

Remedy
Adjust clutch (par. 460 (2)).
Adjust brake (par. 46¢ (2)).

Fase off on starboard vang line
until port vang line is slack. Place
slack cable in proper position on
sheaves.

Check

below).

air system ((18), (19)

Adjust brake (par. 46¢ (2)).

Ease off on starboard vang line
Place
slack cable in proper position on
sheaves.
Report for repair.
Replace chain (par. 71 (1)).
Adjust chain (par. 71 (1)).
Adjust throttle (par. 10b (7)).
Adjust governor (par. 44d (11)).

until port vang line is slack.

Check compressor (par. 45¢ (1)).
Check piping (par. 48a).

Check valve adjustments (par.

486 (3)).

Check power chamber (par, 48¢
(1)).

Check air system ((18) above.)

Adjust bands (par. 46¢ (2)).

Remove band and
460 (3)).

Remove and clean (par. 465 (3)).

Adjust (par. 46b (2)).

Check air
above).

clean (par.

system ((18),

(19)

Adjust bands (par. 46¢ (2)).

Remove band and clean (par.
46¢ (3)).

Remove and clean (par. 46.¢ (3)).

Adjust band (par. 46¢ (2)).

Remove and roughen with file
(par. 46¢ (3)).

Remove cable, straighten (par,
40).
Adjust bands (par. 46e¢ (2)).
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Trouble Cause

25) Cables  wear out Sheave bushings dry.
quickly.
Cables not sufficiently lubri-
cated.

Cables twisted, kinked, or eros-
sed on drums.

(26) Cables tend to flatten Sheave channel clearance too

out. great.
Cables erossed on drums.
Cables twisted or kinked.

(27) Cables twist

operation.

during

Auxiniary DiesEL (QENERATOR.
motor will Battery discharged.

d.
(1) Cranking
not erank engine.

Battery terminals ground
cable loose or corroded.
Cranking motor

jammed.
Excessive engine friction due to

or

drive gear

seizure or improper oil.

Cranking motor runs but fails
to crank engine; gear does not

engage.

No fuel in tank.
Air in fuel line.

(2) Engine turns over but
fails to start.

Fuel filter of fuel inlet line
clogged.
Fuel transfer pump not de-

livering fuel.
Fuel pump defective.
Water in fuel system.
Air inlet clogged.

Throttle stuck.

Fuel injection valve not seating
properly or spring broken.

Fuel pump timing incorrect.

Piston stuck
eylinder liner.

I'iH:‘.‘,',‘_-i or worn

Fuel governor out of adjustment.

Valves riding open or not prop-
erly seated.
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Remedy

Lubricate (par. 30).

Lubricate (par. 30).

Remove and straighten (par. 40d).

Replace sheaves (par. 506 (2)).

Aline cables (par, 40),
Repair and install correctly (par.
40).

Replace or charge battery (par.
53¢ (13)).

Remove, clean, and
firmly (par. 53e (13)).
cranking

Loosen motor

53¢ (11)).
Change oil to proper grade; if
seizure has occurred, take down
engine, correct the cause, and re-
place damaged parts (par. 53¢ (5)).
Cllean bendix drive (par. 53¢ (11)).

(par.

Check tank (par. 53¢ (7)).
Vent fuel line (par. 53¢ (7)).

Replace filter cartridge (par.
53¢ (7)).

Check pump belt, bleed air. By-

pass valve not adjusted (par.

53¢ (7).
Check and replace if needed (par.
53¢ (7)).
Drain all fuel oil and replace
with fresh supply (par. 53¢ (7)).
Check air supply for dirt or ob-
struetion (par. 53¢ (9)).
Check and adjust (par. 53¢ (7)).
Clean replace parts (par.
53¢ (1))
Adjust timing (par. 53¢ (7)).
Clean piston rings and grooves.
If liner is worn excessively, replace
(par. 53¢ (5)).
Adjust (par. 53¢ (7)).
Check valve mechanism and
valve springs. Reseat valves (par

53¢ (2), (3)).

or

reinstall |

0k

ok

SOk




Trouble
(3) Engine slows down or
| stops when running.

I

par

(4) Engine runs irregularly.

(par
o
1
Byd  (5) Smoky exhaust, black
par§ smolke,
il:ll’

(6) Smoky blue

smoke.

exhaust,

i g
(7) Smoky exhaust, white
|' smoke.
WEE

lacef

an (8) Engine knocks.

Al

Clause

Air in fuel line.

Fuel transfer pump not deliver-
ing fuel.

Fuel pump defective.

Obstrueted fuel line, filter or
water in fuel.

Piston seizing.

Bearing seizure due to lack of
lubrication.

Obstructed fuel lines, filter or wa-
ter in fuel.

Worn piston rings,

New piston rings not broken in.

Injector nozzle valve clogged or
WOrI.

Incorrect timing of fuel pump.

Governor sticks.

Injector nozzle valve clogged or
WOrti.

Valves out of adjustment,

Air inlet clogged.

Lubricating oil in exhaust.

[ncorreet timing.

Valves out of adjustment,
Engine cold.

Incorrect timing.
Valves out of adjustment.
Fuel pump timed too early.

Injection nozzle valve clogged
or worn.

Remedy
Vent fuel system (par. 53¢ (7)).

Check pump belt, bleed air. By-
pass valve not adjusted (par. 53¢

(7).

Check and replace if needed
(par. 53¢ (7)).

Drain and clean system. Re-
place filter cartridge if needed
(par. 53¢ (7)).

Stop engine immediately, Ex-

amine piston and replace if needed.
Check cooling and lubricating sys-
tems. Change lubricating oil and
remove all metallie particles, clean-
ing oil lines and filters (par. 53¢ (5),
(8)).

Replace with new bearing shells.
Examine crank journals for damage.
Check lubricating oil system (par.
53¢ (5) (8)).

Drain and clean system. Re-
place filter cartridge if needed (par.
53¢ (7).

Replace rings (par. 53¢ (5)).

Break in rings (par. 53¢ (6)).

Inspeect, eclean, and replace if
needed (par. 53¢ (7)).

Check and adjust timing (par.
53¢ (7)),

Inspect and adjust (par. 53¢ (7)).

Inspect, clean, and replace if need-
ed (par. 53¢ (7)).

Adjust valves (par. 53¢ (2)(3)).

Check air supply for dirt or ob-
struction (par. 53¢ (9)).

Clean piston rings, grooves. If
liner is worn excessively, replace
(par. 53¢ (5)).

Check and adjust timing (par.
53¢ (7)).

Adjust valves (par. 53¢ (2)(3)).

Warm up engine.

Check and adjust timing (par.
53¢ (7)).
Adjust valves (par. 53¢ (2)(3)).

Adjust timing (par. 53¢ (7)).
Inspect, clean, and replace if
needed (par. 53¢ (7)).
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Trouble

(9) Engine lacks power.

(10) Noisy valve mechan-
is1m.

(11) Low oil pressure.

(12) High water tempera-
ture.

(13) Engine runs cold (be-

low 150° F.).

(14) Engine pumps oil.

114

Caruse
Fuel pump piston stuek in eylin-
der.
Piston too loose in liner.,

Loose piston pin or piston pin
bushing,

Main bearings worn.

Valves riding open or not prop-
erly seated.

Engine overloaded.
Not operating at rated speed.
Back pressure in exhaust line.

Loose rocker arm journal.

Loose valve push rod nut.
Defective valve springs.
Defeetive lube oil pump.
Defective oil pump gears.

Lioose or worn main bearing.
Oil filter clogged or pump sereen

clogged.
Water line clogged.

Radiator clogged.
Loose fan belt.
Thermostat stuck.

Water pump impeller badly cor-
roded or loose on shaft.

Deposits in engine block pas-
sages.

Insufficient air for radiator.

Water level low.

Lubricating oil low,
Lubricating system faulty.
Back pressure in exhaust line,

Too much cold air through radi-
ator,
Thermostat stuck.

Sticking piston rings caused by
running with smoky exhaust.

Remedy

Inspect, clean, and replace if

needed (par. 53¢ (7)).

Check piston skirt clearanca
Install new liner or piston as pef§l °
quired (par. 53¢ (5)). |

Check by setting piston at B. D&

C. and testing with pry bar. Res
place pin or bushing if rpquired'
(par. 53¢ (5)). !

Replace bearing shells (par. 53¢ ‘
(5)). |

Check valve mechanisms and¥
valve springs (par. 53¢ (2)(3)). | :

Check load.

Check and merease speed. |

Check and clear exhaust line. 1)1

Tighten (par. 53¢ (1)). | (4)]

Tighten (par. 53¢ (1)).

Replace (par. 53¢ (1)). !

Check, replace (par. 53¢ (8)). | 16) 2

Replace (par. 53¢ (8)). | (6) )

Install new shells (par. 53¢ (5)). 8

Check filter and replace cartridge
if needed. Clean screen (par
53¢ (8)). ‘ -0,

Clean water line connections (par§ ()1
53¢ (10)). '

Clean radiator (par. 53¢ (10)).

Adjust (par. 53¢ (10)). .

Cheek and replace if necessaryd

(par. 53¢ (10)). f

Repair or replace impeller (par

53¢ (10)).

Clean entire cooling system (par

53¢ (10)).

Keep radiator clear. ) |
Refill, check for leaking hose con-

nection or leak in radiator (par. 53¢
{1[}.5:1. i D

Check level (par. 53¢ (8)). |
Check system (par. 53¢ (8)). i logs

)
Cheek exhaust for obstructions

Cover part of radiator. 4

BSliot
1ilor

Check and replace if needed (pat.

53¢ (10)).

((5), (6), (7) above.)




Trouble

M (15) Excessive vibration.

¢. COMPRESSOR.
(1) Insufficient pressure.

e
i # 1
! (2) Compressor knocks.
|
|
. (3) Compressor runs hot.
i I
|  (4) Pumps oil.
l

| (5) Noisy valves.
(6) Vibration.

pis d
f. CAPSTAN,
i (1) Does not turn.
|
ssilg
i

(2) Noisy operation,

[, W)
g. Duck Pume.
(1) Fails to pump because
of loss of prime.
ons

(2) Fails to pump because
suction plugged.

(3) Does not run.

Clause
Dirty filter cartridge.
Worn out rings.
‘neine base not level.

Foundations bolts loose.

Belts loose.
Automatic unloader stuck.

Trigeer valve leakage.
Feather valves leak or broken.

Leaky gaskets.

Main or conneeting rod bear-

INgs Worn.
Insufficient lubrieation.
0il level too high.
Piston rings stuck.

Dirty trigger valve.
[nsecure foundation.

Improper tension on drive belts.

Motor starter defective,

Overload relay defective.
Clircuit breaker defective.
Start switch defective.
Electriec brake defective.

Defective coupling,
Defective transmission gears.

Shaft out of line.
Defective transmission gears.
Holding down bolts loose.

Leaky suction check valve.
Leak in grease seal.
Dirt in pump case or impeller.

Defective suction

loose.
Defective motor connection.
Defective cable connection,

line, lining

Remedy
Install new cartridge (par. 53¢
(8)).
Replace (par. 53¢ (5)).
Level with shims.
Tighten.

Tighten belts (par. 45¢ (14)).

Check and adjust unloader (par.
45¢ (3)).

Clean and adjust (par. 45¢ (3)).

Adjust or replace valves (par.
45¢ (6)).

Replace gaskets (par. 45¢ (1)).

Replace bearings (par. 45¢ (8)).

Check oil level and lubrication
(par. 30).

Drain off to proper level (par.
30).

Clean rings, grooves. Replace
rings if needed (par. 45¢ (8)).

Clean valve (par. 45¢ (3)).

Check foundation and bolts (par.
45¢ (2)).

Adjust
(14)).

belt tension (par. 45¢

Check starter, replace defective
parts (par. 47g (2)).

Replace (par. 47¢ (2)).

Replace (par. 47g (2)).

Replace switeh (par. 47g¢ (2)).

Check brake, replace defective
parts (par. 47¢g (2)).

Report to higher authority.

Report to higher authority

Aline shaft (par. 7¢ (5)).
Report to higher authority.
" Tighten.

Inspect valve and replace if
needed (par. 59¢).

Check seal and repack (par.
59¢).

Clean case and impeller (par.
a9¢).

Replace suction line (par. 59¢).

Check connection.
Check cable connection.
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Trouble
h. REFRIGERATOR.
Fails to maintain
temperature.

Cause

proper Control not properly set.
Thick ice on freezing unit.
Defective wiring connection.

Defeetive mechanism.
1. GENERATORS, MAIN AND AUXILIARY.
(1) No voltage to generator

field.

Loose terminal

Loose exciter brushes.
Exciter commutator dirty.
Defective field rheostat.
(2) Does not build up line Belts slipping—main generator.
voltage.
Cluteh  broken—auxiliary gen-
erator.
Main
tripped.

circuit breaker switch

(3) No reading at voltmeter, Defective voltmeter,
Defective voltmeter connection.

[Fuse blown—main voltmeter.

J- Morors, Capstan, ANp Deck Pume.

Motor does not turn over. Driven unit jammed.

Defective switeh.

Defective cable or
nection.

Defective motor bearings.

cable con-

(2) Noisy operation. Holding down bolts loose.
k. PANELS, MAIN, AUXILIARY, CAPSTAN STARTING.
(1) Circuit breaker switch Defective switeh.
trips without cause.
(2) Loose connections.
(3) Broken connections.
(4) Broken instrument
glass or dial.
(5) Short circuit.
. FLooprLiGuTs.
(1) Will not light.

Moisture, condensation.

Defective lamp.
Defective lamp socket.

Defective switeh.
Defective connecting plug.
Defective wiring.

(2) Broken glass.

116

field connection.

Remedy
Set control (par. 22d).

Report (par. 22d).

Check and repair wiring
nection.

Report to higher authority.

con-

Tighten terminals.

Check brush contact (par. 54¢)
Clean commutator (par. 54¢).
Check and replace (par. 47b ande).
Adjust belts (par. 52b).

Report to higher authority.

Reset switch. If trips again look
for short circuit or report to higher
authority.

Replace voltmeter (par, 476 and ¢).

Tighten or replace.

Replace fuse (par. 47b). If blows
again, look for short circuit or re-
port to higher authority.

Check capstan and drive (par.
7¢ (5)). |

Check deck pump and drive
(par. 59¢ (2)).

Replace switch (par. 475).

Check cable and tighten con-
nections.

Check bearings.
tion (par. 30).

Tighten bolts.

Check lubrica-

Replace (par. 476 (12)).

Tighten.

Replace.

Replace instrument (par. 47 & and
e

Dry out connection.

Replace (par. 47h).
Replace (par. 474).
Replace (par. 47h).
Replace (par. 47h).
Repair or replace.

Replace (par. 47h4).

%.
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Section XV. CABLE REEVING
39. General

a. The following lengths and sizes of cable are
provided for installation on the derrick:

Construc-

L, (e
and wires)
| i
Boom topping (9-part line) 6 x 19 8 700
Load line (7-part line)_.____ ‘ fx 19 3 700
Vang line (5-part line)______| 6x 19 | 5% 550

Whip line (single line). ____ 6x 19 ‘ # 250

b. The installation of various wire ropes or
cables 1s known as reeving. Efficient and safe
operation requires proper handling, installation,
and lubrication of all cables. Avoid damage to
:able through overloads, sudden stops, unnecessary
exposure to weather, and infrequent inspection.

40. Cable Maintenance

Capres FreEQUENTLY. Examine
cables daily for frayed or broken wires. Make sure
that cable clamps are properly installed and are
tight. Examine cables most carefully where they
are attached by clamps, sockets, or splicing,

b. Do Nor Kixnk Capre, Kinks are sharp bends
in cable strands. Use of cable in this connection
will cause strands to break quickly and the cable
to fail. Follow carefully the recommended pro-
cedure for installing and removing cable to pre-
vent it from kinking. Remove cable from a reel
by rotating the reel. Remove cable from a coil
by rolling the coil. Do not lay a reel or a coil down
on its side and peel or lift the cable off. To do this
will cause kinks. (See fig. 128.)

¢. Kepp Capres Proreruy Comep.  Use reels
when available to coil and uncoil cables. When
reels are not availale, make a 3-foot loop at the end
of the cable and secure it. Stand loop on end
and roll along the ground toward the opposite end
of the cable. When the cable is completely coiled,
tie it together in three or four places.

a. INsPECT

Note. Always remove and properly eoil a eable that is
not being used.

d. OperaTe Newry Instanren Casue Witaour
Loap. After installing a cable, operate it for a
few minutes without load. This will permit it to

THE START

SECOND STEP

THE RESULT

Figure 128.

Cable kinking.,

become properly seated in sheaves and adjusted to
working conditions.
Re-

move grit in all forms from cables in and out of

¢. Kerpr Capres Creanx anxp LuUpricaTep,
use. IKeep cables well lubricated at all times to
prevent internal deterioration and reduce internal
friction while in use. Lack of lubrication will
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ROTATING REEL

CABLE REZL SUPPORT

ROLLING
COILED CAELE

Figure 128, Unreeling and uncoiling cable.

weaken internally a cable which is apparently in
good condition at visual inspection. Lubricate
new cables well when originally reeving them.
FFor cable lubrication, see WD LO 55-U36.

7. Reverse WorN CABLES AND INSPECT SHEAVES.
Twists, kinks, improper lubrication, grit, or mis-
alined sheaves cause excessive cable wear. Replace
sheaves that are scored or otherwise damaged. Re-
place sheaves that are improperly alined. Re-
move cable and install in reverse position, end for
end, to prolong life.

g. Keer Capres Properny Wouxnp ox Drow.
To avoid sudden jerks and unnecessary cable wear
during operation, see that cables wind properly on
drums. To get proper performance, remove and
reinstall cable.

h. Use Caepres or Sercirrep LeNera. The de-
signed correct lengths of the various cables ave as
eiven in paragraph 39¢. When a cable is unwound
for maximum working requirements, a minimum
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of at least 114 turns should remain on the drum.
A smaller number of turns will exert excessive
strain on cable drum socket and endanger oper-
ation of the hoist,

Warning: Replace damaged or worn cables be-
fore it is too late. Do not invite accidents by oper-
ating with dangerous cables. Prevent serious in-
juries to the operator, to others, and to the equip-
ment by removing faulty cables.

41. Installing Cable Clamps (Crosby Clips)
a. Locare Crasmes. Position clamps on cable so
that the distance apart, center to center, is six
times the diameter of the cable.
tance between clamps on a %j-inch cable is six

Example: Dis-

times 34 inch, or 414 inches.

b. Arracn U-ports, Fit U-bolts around dead
end of cable, and elamp dead end securely to cable.
(See fig. 130.)

SN
|8

A TR

INCORRECT—DEVELOPS 709, OF CABLE STRENGTH

Figure 130,

Proper method of installing cable clamps.

e. Inseeer Crames Arrer Operarron.  Under
load, cables stretch slightly and clamps that were
tight when installed under no-load condition be-
come loose. For this reason check newly installed
clamps after two hours of operation, to see that
nuts and U-bolts have not worked loose. Inspect
all cable fastenings for proper tightness at each
after-operation inspection, as described in para-

oraph 35.
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42. Reeving

@. (GENERALL
completely installed and the main engine and hoist
alined, begin the reeving operation. Normal pro-
cedure for handling the coils of cable is to wind the
cable (replacement or original) directly from the
reel to the pertinent hoist, with the engine rotat-

With barge derrick components

ing the drum at idling speed. Perform this oper-
ation carefully, making certain that the cable is so
wound that it will lay on the drum in the same
manner that it is wound on the reel, and that the
end of the cable will come off the side of the drum
in the manner illustrated in figure 131.  See para-
graph 40 for instructions on the correct method of
unreeling and uncoiling cables.

Note. The terms “right” and “left” used in the descrip-

tion of reeving refer to the right and left side of pulley

block assemblies as viewed by an observer looking at the
pulley from the aft end of the barge, facing forward. *In
front” and “behind’ refer to the forward and aft ends of
the barge.,

b. Orper oF Repvine, In order to facilitate
reeving of the derrick, follow the order given be-
low :

(1) Install cable that raises and lowers the
boom (topping).

(2) Install starboard vang line cable.

(3) Install port vang line cable.

(4) Install main load line cable for raising or
lowering the block.

(5) Install the whip line.

¢. Inpentiricarion or DeErrios REEVING SHEAVES
axp Hoist Drums. The five drums used on the
derrick are identified in figure 131. The forward
drum
right and left vang line drums: the next drum
winds the whip cable; the third drum is for the
main load cable: and the last drum (nearest the
engine) is for the boom topping cable.

(1) All cables coming from the drums through

is of twin construction and contains the

the aperture of the deck house roof pass over the

BOOM TOPPING MAIN LOAD
DRUM DRUM

WHIP HOIST
DRUM

VANG
DRUMS

NOTE DIRECTION OF CABLE
WIND ON DRUMS

Figure 131. Identification of hoist drums.

fairlead block pulley assembly located on the
A-frame cross brace. (See fig. 132.)

BOOM TOPPING

MAIN LOAD

WHIP

LEFT VANG
RIGHT VANG

Fair leads on

Figure 132.

A-frame.

(2) The fairlead block assembly on the cross-
brace consists of five sheaves: a center assembly of
sheaves carrying the main load cable, the topping
cable and the whip cable, the right sheave for
the right vang cable, and the left sheave for the
left vang cable. Figure 132 also illustrates the
remaining five sheaves mounted on the A-frame.
These are identified as follows, viewing from bot-
tom to the top:

(@) Two swivel blocks, 16 inches in diameter,
for the right and left vang cables.

() Two center swivel blocks, 20 inches in di-
ameter. These earry on the right, the main load
cable, and on the left, the whip cable.

(¢) Top swivel block which carries the topping
cable, for raising and lowering the boom.

(3) Remaining blocks and sheaves for the
reeving of the cables are deseribed under indi-
vidual reeving instructions.

d. Reevine Torring Caprr. (1) Unreel the
cable from the reel to the boom topping drum,
making sure that the eable is reeled on the drum
in the direction shown in figure 133, in order to
have the cable from the drum lead off the rear of
the drum. The end of the cable should first be
clamped to the drum flange as shown in figure 134.
Clamping is performed by passing the end of the
cable Hnwmg}] the slot provided in the drum flange,
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B “A" FRAME
Pl TOPPING BLOCK

BOOM TOPPING _
SWIVEL BLOCK

BOOM END
TOPPING BLOCK

FAIRLEAD A SENS
ASSEMBLY 74—3————BOOM TOPPING zZ 3
i i SHEAVE -
§ 5 | P
BOOM TOPPING

L4 '\
DRUM

Figure 133. Reeving of bhoom topping cabie.
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CABLE ENTRY
IN FLANGE

CABLE CLAMPED AT
OUTSIDE OF FLANGE

Figure 134, Methad of securing cable end to drum flange.

and securing it by applying a cable clip to the end
of the cable, projecting outside the flange.

(2) With the cable completely reeled on the
drum, pass the free end through the aperture in
the deck house roof, over the front center sheave
on the fairlead, as shown in ficure 133, thence
through the uppermost single swivel block at the
top of the A-frame.

(3) From the top swivel block pass the cable
around the left sheave of the topping block se-
cured to the boom end. and around the left sheave
of the topping block secured to the mast of the
A-frame. Continue back and forth
through the remaining four sheaves until the last
(right side) sheave of the block on the A-frame
end 1s reached. Secure the end of the cable to the
anchor pin, located in the center of the block yoke.
(See fio. 133.)
splicing, using a thimble.

Caution: The topping system is now completed
and the boom will rise if the engine is operated

reeving

The method of anchorage is by

with the clutch in and the boom topping air valve
in the ON position. Make sure that everything is
elear in the event it is desired to raise the boom.

e. Rupving Starsoarp Vanxe Capres. (1) Be-
fore proceeding with the reeving of the starboard
and port vang cables, it will be necessary to install
the pendants and vang line blocks at the port and

(See figs. 135 and
The 10-foot pendant lines are equipped

starboard side of the deck.
137.)
with sockets already installed on each end of the
pendant lines. Secure the sockets to the vang line
blocks by means of the bearing pin and the cotter
pins, and to the deck pads by means of a shackle,
bearing pin, and cotter pins.

(2) Reel the vang cable on the right drum of
the twin vang drum installation of the hoist.
Make sure that the cable is securely elamped, and
that the direction of unreeling will be such as to
have the end of the eable lead off the rear of the
drum.

(3) Pass the free end of the cable around the
right sheave of the fairlead, located on the cross-
brace, thence up to the lowest right swivel block,
as shown in figure 135. From the right swivel
block, pass the cable around the single sheave
block, on the right side of the boom, and pass down
to the vang line block at the end of the pendant,
to the left sheave. From this point. the eable is
passed around the two-sheave vang block which is
secured to the boom end directly above the single
(See ﬁ;_f. 135.)

(4) Pass the cables around both sheaves of the

sheave.
upper and lower vang blocks (back and forth),
bringing the-free end of the cable from the right

sheave of the upper vang block down to the lower
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UPPER VANG
BLOCK

FAIRLEAD
ASSEMBLY

RIGHT VANG
SHEAVE

RIGHT SINGLE
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Figure 135. Reeving of starboard vang cable.

122




MAIN LOAD
SWIVEL BLOCK BOOM END
MAIN LOAD

SHEAVE
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LOAD BLOCK
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Figure 136. Reeving of load cable.
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vang block and secure it by clamping to the hitch

pin, using clamps. (See fig. 135.)

CABLE CLAMPS

e LOWER VANG
: BLOCK

Pigure 137%.

Lower vang line reeved.

/. Repving Porr Vane Lines. Reeve the port
vang line in exactly the same manner as the star-
board vang line. using the left side fairlead swivel
blocks and the sheaves, and reeve the cable around
the single sheave vang block on the left side of the
boom. Be sure that the reeving between the upper
and lower two sheave vang blocks starts by first
passing the cable over the sheave nearest the boom
side.

¢. Repvine Maixy Loap Line (Fra. 136). (1)
Unreel the main load cable on to the main load
Make sure that the direction
of reeling is such as to have the end of the cable
lead off from the rear of the drum.
tain that the cable is securely clamped to the drum

drum of the hoist.
Also make cer-

flange, as shown in figure 154.

(2) Since reeving the main load line requires a
suspension of the load block and the load block
hanger, it will be found convenient to raise the
boom to a comfortable working height by operat-
ing the Diesel engine.
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(3) Bring the free end of the cable from the
main load line drum out through the opening of
the deck-house roof, and pass the cable around the
sheave and swivel block. (See fig. 136.)

(4) Pass the end of the eable from the right
hand around the line
sheave, which is centered in the boom end.

swivel block main load

Note. Use either of the 24-inch sheaves provided at
this point. However, the sheave carrying the load should
be interchanged periodically in order to avoid excessive
wearing on the pulley bushing, and to equalize wear,

“(5) Pass the end of the cable around the load
block, starting with the left sheave, around the
left sheave of the load block hanger, thence back
and forth until the been
reeved.,

(6) Anchor the loose end of the cable to the
anchor pin of the lower load block, by splicing.

h. Reeving Ware Line. (1) Unreel the cable
for the whip line onto the whip drum of the hoist.
Note that the whip cable is reeled onto the drum in

three sheaves have

a direction opposite the foregoing three cables;
that is, the end of the cable must lead off from the
Be sure
to clamp the cable securely to the drum flange.

(2) Pass the eable end out through the opening
in the deck-house roof and around the left sheave
and left swivel block of the A-frame. (See fig.
138.)

(3) From the left swivel block on the A-frame,
bring the end of the whip cable under and around
the sheave at the aft of the boom tip, and thence
around the forward 20-inch sheave, as shown in

front of the drum, as shown in figure 138.

figure 138,

(4) Secure the downhaul ball and hook by
means of clamps.

i. Run~ing 1x New Capre. When all cables
have been reeved, check both hoist and derriek,
following thoroughly the before-operation inspec-

tion procedures. Check particularly the position

of the boom, the main load hook, and the whip
hook to make sure that their movements will not
be restricted. Start the engine and hoist, rotating
each drum to the fullest extent of its line without
Repeat running each line, full out and in,
several minutes to insure that it is free running,
and to seat it in the sheaves,

IU:I'.I.
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[ Figure 138, Reeving of whip cable.
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Section XVI. MACHINERY HOUSE ASSEMBLY
43. General

The instructions given in this section apply only
to major equipment located inside the machinery
house.

44. Main Engine (Caterpillar Diesel)

@. GENERAL,

(1) The main engine is a Cater-

pillar Diesel, manufactured by the Caterpillar

I
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. Compression release lever.
. Lubricating oil filters.

. Valve cover,

. Vulve push rod tube.

. Cylinder head.

. Valve.

. Piston pin,

. Valve rocker arm assembly.

Water temperature regulators.

. Pigton.
. Flywheel.
2. Crankshaft.

Figure 138.
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It is a six=
cylinder engine operating on the four-stroke cyelé

Tractor Company, D-13000 series.

16. Cylinder liner,
7. Connecting rod,

18, Camshaft.

19, Crankshaft and thrust plate.

20. Timing gears.

(e

Governor weights.
. 0Ol t'ﬁuh-!‘.

. Oil pan, front section,

o 1o
< Co 1S M

oo

. Oil pun, rear section.

Cross section of main engine.

compression ignition prineiple. It burns fuel com=l air
mercially known as Diesel fuel, without the usg
of spark plugs or externally heated surfaces. The
function of the engine is to supply power for
rotation of the hoist drums. A shaft, coupled
to the aft end of the engine, drives the main gen-
erator and air compressor through individual®j F
driving belts. A clutch, coupled to the engine fly=#
é ¢ ) 7 8 9 10
e \
i
1 101
f:fH |
 rem
/
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/ Elllil|'||
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7 231 e 19 20 21 5 1
13. Connecting rod bearing. L.-_\i:___;
14, Lubricating oil pump. (n
15. Main bearing. L
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wheel, is engaged by means of a hand lever to

transmit drive to the hoist drums, main generator,

and air compressor.

8 (2) Right and left sides of engine. The right
I¥ side of the engine as used in this manual is iden-

er Il ftified as the side at the right of the operator stand-

ol ing at the flywheel end of the engine looking

i @ toward the radiator.

widi . Exorne Removar. (1) The main engine,

e i complete with drive shaft and bearings, main drive

pinion, generator, and compressor drive pulleys,
together with mounting rails, is removed as a unit

{ from the foundation girder.

! (2) Remove aft and forward roof sections of
the deck house as deseribed below, before attempt-
ing to remove the engine.

|‘ (a) Separate cover plate section from the roof

| by removing bolts and nuts from cover plate and

gl ridge beam brackets.
(b) Remove port and starboard forward roof
section by removing bolts and nuts.

Note, Replace weatherproofing on reassembly of roof
by applying strips of canvas, dipped in linseed oil, in the
Joints.

(¢) Remove aft roof section by removing bolts
and nuts from aft roof section and bracket plates.

(3) Remove main generator and main generator
foundation.

(4) Disassemble compressor drive by loosening
skids on compressor and moving the compressor
on slide rails until belts can be disengaged readily
from sheave grooves. Then remove compressor
{1 belt guard and belt from the compressor pulley.
"! (5) Disassemble the main hoist drive. Remove
l' guard case from chain drive. Remove any link

|| by filing the head from the link pin, and driving

! it clear with a center punch and hammer. Disen-

gage silent chain drive from the main hoist gear

[ § and the engine pinion.

'F (6) Separate the main engine foundation from
#% the foundation girder by removing the 8j4-inch

hex head bolts and nuts,

(7) Lift engine and drive through deck house
roof by means of a crane.

(8) To reassemble the engine and drivers, set
engine on foundation girder and bolt temporarily
i place (par. Te(2)). Then install main hoist
drive (par. Te(1)), main generator and drive
(par. Te(2)), and air compressor drive (par.
Te(3)).

Note, Aline drives to insure proper operation of V-
belting.

N

Wrench tighten all foundation bolts after check-
g and adjusting alinement, and replace all drive
guards.

¢. Exaine Repars, (1) Cylinder head. Two
cylinder heads are used on the engine, each cover-
ing three eylinders. Copper water directors di-
rect the flow of the cooling water around the valve
ports and precombustion chambers. Rubber seals
and ferrules seal the water passages between the
cylinder heads and cylinder block.

(a) Cylinder head removal. Figure 140 iden-
tifies the left side of the engine. Numbers in the
illustration refer to parts to be removed in order
to take off a cylinder head as described below :

1. Remove the starting engine spark plugs
(8, fig. 140).

2. Withdraw the water pipe connection (4)
between the Diesel engine cylinder
heads and starting engine eylinder
head.

4. Remove the Diesel engine inlet and ex-
haust manifold assemblies and the air
cleaner. First disconnect the starting
engine fuel line at the carburetor. Re-
move the elbow (10) between the start-
ing engine exhaust manifold and Diesel
engine inlet manifold assembly. After
removing the nuts and clamps from
the studs, take off the Diesel engine
exhaust manifold (5) and lift out the
Diesel engine inlet manifold assembly
(9) and air cleaner (3) as a unit.

4. Lift off the valve rocker covers (2) by
removing the nuts and washers from
the studs.

4. Remove the water bypass tubes (6) be-
tween the water pump (7) and water
regulator housing (1).

5. Take off the starting engine fuel tank
and bracket.

7. Disconnect the fuel injection lines from
the injection valves.

=,

Note. Remove or disconnect the following items
from the right side of the engine.
8. Remove the fuel injection lines (6, fig.
141).
9. Remove the oil tubes (4) to valve rock-
er arm assemblies.
10. Take off the copper tube (2) from the
water manifold to the fuel filter
housing at the water manifold end.
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1. Water regulator haowsing. p. Water pipe. T. Water pump. 0. Inlel manifold.
2. Rocker covers. 3. Faehawst manifold. 8. Spark phigs. 10. Eihoe.
3. Adir cleaner. fi. By-puss tihe.

Figure 140, Left side of engine.

1. Section joint bolts. . Coupling.

2. Copper tube from awcater manifold to fuel fitter howsing. fi. Fuel injection fines.
4 Inlct elbhow. 1. Regulutor howsing.
b O tubies to valve rocker.

Figure Ljl. Right side of engine.



71. Remove the temperature indicator tube
at the water regulator housing (7).
and from the ¢lamps on the evlinder
}ll'llil.‘u

12, Withdraw the bolts holding the two
sections of the water manifold to-
gether at (1),

7.3. Disconnect the oil tube from the oil
pressure onge.

1. Remove the bolt which passes through
the coupling (5) between the two
compression release shafts. Shide the
coupling onto either shaft far enough
to clear the other.

5. Withdraw the hold

the water inlet elbow (3) to the top

capscerews which

tank of the radiator.
16;. Remove the valve rocker assemblies, as

deseribed in e(2) below., and the
pushrods and eylinder head nuts.
Lift off either one or both heatls, as

shown in fieure 142,

Pigure 142, Removing cylinder head.

(b) Precombustion chambers, removal and re-
plecement. The
pressed into the (“\']‘Hi(li'l' head and held in [ri:ri'(‘
by the fuel injection valve which fits into the

precombustion chambers are

chamber. A copper gasket is used as a seal at
the hottom of the chamber, and a rubber ring is
used at the top.
chamber, first

which is lield by a flange and nuts, and then re-

To remove a precombustion

remove the fuel injection valve

move the valve rocker cover. Then pull the cham-
ber out of the head as shown in figure 143, using
the precombustion chamber extractor tool. Secrew
the large threaded end of the tool shaft into the

precombustion chamber, fit the saddle over the
two studs, install the nut assembly, and turn it
down on the shaft.

3

Renmoving precombystion chamber,

Figure 143,

When replacing a precombustion chamber, use
a new copper gasket, (fig. 144) at the bottom,
and a new rubber seal in the groove at the top.
Coat the chamfered portion of the eyvlinder head
and the rubber seal with soap, insert the chamber
in the head and use a fuel valye gage driver, which
is a special tool furnished for'this purpose, to
drive it into place.

() -""a;/.ﬂ'n.-f’r'.a' headd r‘f.--f.fnf.f:{_!. After I'(‘[]ltl\'iII;_',' il
eylinder head from the engine and the valve as-
semblies from the head. carvefully serape all carbon
accumulations from the parts.
['!lnl’(lllj_fm_\' the valves as well as the valve stem

Be sure to elean

bushings and: valve parts.

RUBBER
SEAL

COPPER GASNETi

Precombustion chamber seals,

Figure 1
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(d) Cylinder head installation.

VLY

ROCKER ARM

COMPRESSION
, RELEASE ROD

COMPRESSION

RELEASE CAM

PUSH ROD

ylinder head gaskets. Use the gaskets
more than once, unless they are dam-
aged. If the gaskets show cracks or
blow-by marks, install
Place the gaskets on the cylinder block
and install the ferrules and rubber
seals. Carefully lower the heads onto
the block.
and tighten them evenly, starting with
those nearest the center of each head.
Use a torque wrench to tighten the
nuts on 7%-inch studs to 2,000 inch-
pounds and the nuts on the 54-inch
studs to 700 inch-pounds.

new ones.

Install the hold down nuts

VALVE LIFTER

CAMSHAFT

Figure 1}5. Valve mechanism.

2. Install the push rods and valve rocker

mechanism. Securely tighten the nuts
which hold the valve rocker mechanism
in place.

3. Set the valve clearances as deseribed in

(3) (b) below.

4. When installing the inlet manifold, be
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sure all gaskets, including those at the
front and rear, are in good condition.
The inlet manifold is heated by the
starting engine exhaust gases passing

through a tube assembly extending
through the length of the Diesel en-
gine inlet manifold, If the gaskets of
the manifold should leak, unfiltered air
would be drawn into the Diesel engine.

(2) Valves and walve mechanism. (a) Gen-
The inlet and exhaust valves located in the
cylinder heads are operated by a gear driven cam-
shaft through a lifter push rod and rocker arm
arrangement. The valve stems operate in replace-

eral,

able bushings. Sleeves are provided to eliminate
side thrusts from the valve stems. Compression
release for starting is accomplished by a cam and
push rod which act as the inlet valve rocker arms
to hold the inlet valves open.

Check the
proper seating by “rocking” the engine against
compression with the Diesel engine hand erank,

[T the engine does not “rock back” against com-

(b)) Checking walves. valves for

pression, it may indicate that the valves and valve
Valve leak-
age can often be heard distinetly in the manifolds,

seats should be refaced and reground.

Note. Worn piston rings, improperly adjusted valves,
or a damaged cylinder head gasket will keep the engine
from “rocking” against therefore, check
these items before concluding that the valves are at fault,
Worn piston rings usually can be detected without diss
mantling the engine, sinee considerable oil vapor will
come out of the breather while the engine is running and
will be accompanied by high oil consumption,

compression ;

(¢) Rocker arms, removal and assembly.

1. General. The rocker arm is removable
from the cylinder head. Figure 146
illustrates the disassembly of the unit;
numbers in the illustration are keyed
to disassembly procedure following.

Pull the cotter pin (9) and
slide off washers, spring, and outer
rocker arm (5). Remove nut (3) and
tap the lock bolt (7) down sufficiently
to release the shaft. Do not remove
the lock bolt. Slide the bracket off the
shaft and withdraw the other rocker
arm (6).

3. Reassembly. After making any neces-
sary replacements, install a rocker, the
bracket, and the outer rocker arm onto
the shaft. Sever the nut on the lock
bolt (7) but do not tighten it until
after placing the assembly on the cyl-
inder head. 3

2. Removal.

iiove
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1. Rocker arm shaft fitting. G. Rocker arm.
s foll 2. Spring. 7. Lock bolt,
rsine 3. Nut. 8. Bushings.
; j. Valve spring sleeve, 9. Cotter pin.
crankll : A

3. Outer rocker arm.

Figure 146, Disassembly of rocker ari unit.

 Jeakd (d) Valve removal.

With the cylinder head
foldsfremoved, use a valve spring compressor to take
(See fig. 147.)

sithe valves out of the head. Clom-
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Figure 147. Compressing valve springs.

press the valve springs and remove the locks, then
release the compressor tool and withdraw the re-

tainers and valve springs. Remove the yalves.

Note: When removing the valves, tag them to replace
in the same parts when reassembling.

(¢) Valve inspection and reconditioning. With
the valves removed, carefully inspect them for
burning or pitting. Note that the exhaust valves
in particular have the appearance of being pitted
due to the accumulation of carbon particles. This
condition does not affect the operation of the en-
gine, and valves do not necessarily require refacing
unless there has been a definite indication of blow-
by. Refacing of valve is accomplished on a stand-
ard valve refacing machine or on a lathe, and the
valve seat worked to exactly 45°. Take care to
remove only sufficient metal to eliminate the pits
and make the seat concentric with the stem. After
erinding the valve seats, clean all parts thor-
oughly. Replace badly warped or deeply pitted
valves.

(f) Checking valve seats. Coat the valve face
with a thin film of prussian blue, and rotate the
valve in the valve seat.
of the valve seat should indicate contact with the
valve on most of its area. Minor imperfections in
the valve seat can be corrected by lapping in the
valve.

The entire circumference

VS RN
TNt (1 amm—)) |
FACE
Figure 1}8. Valve face and seat width.
Caution: Never turn valves one complete rev-

olution while lapping as the compound is likely
to create grooves in the seats.
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If the valve seat (fig. 148) contacts the valve face
within 145 inch of the top of the valve face, reduce
the width of the seat to 114, inch-3{; inch. Nar-
row the seat with a 157 stone or fly cutter.

The valve
stem operates in replaceable bushings. Check the

(q) Checking valve stem bushings.

valve stem bushing for wear by first cleaning it
thoroughly. inserting a new valve in the bushin
and checking the clearance with a narrow feeler
Normal valye
stem bushing is from 0.005 to 0.007 inch for an in-
let valve and from 0.006 to 0.008 inch for an ex-

g,

gage. valve stem clearance in a

haust valve. If the inlet or exhaust valve stem
clearance exceeds 0.012 ineli, replace the valves or
valve bushings. Valve stem bushings can be driv-
en out from the inside of the head with a suitable

drift. To prevent damage to the ends of the bush-

Pxtis =

Figuwre 149, Valtve clearance adjustment.

ings, press them into place carefully with an in-
serting ftool. A 0.449- to 0.500-inch reamer run
through the bushings after installation will insure
correct valve stem clearances.
{ h) Re j!?’r'!!"a'n_q valve x/u'f-‘-‘lr;iu'. I-Hitlg the valve
Remove

the defective spring and replace with the new part.

compressor tool, compress the springs.
Install the retainer on top of the spring and com-
press until the spring retainer lock can be inserted
in the retainer. Then release the valve compres-
sor tool, making sure that the locks are held in
place correctly. A small quantity of cup grease
on the locks will help to hold them in position.

(2) Valve Install exhaust valves
marked EX on the valve head, in the exhaust ports.
Install inlet valves marked IN on the valve head,
in the inlet ports,

a.n,'-'h!}v’ﬁf.;r).'f.
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() General.
Make initial valve clearance adjustment at the
time of tightening the eylinder head stud nufs
after the first few
Check the clearance again

(3) Valve clearance adjustment.

hours of engine operation.
after the engine has
run for 120 hours. Thereafter, check the clear-
ance and adjust it if needed after every 240 hous
of engine operation as read on the hour meter,
Make the valve clearance adjustment while the
engine is hot: that is, after the engine has been
stopped 10 minutes, and before it has cooled 20
minntes. If the adjustment is incomplete during
this 10-minute interval, start the engine and allow
it to warm up.

Note. Before adjusting the valves, check the cvlinder
head nuts and roeker arm assembly holddown nuts to
see that they are tight.

(b) To adjust.

1. Set the compression release lever in the

RUN position.,

2. Adjust the valves in the firing order of
the engine (1:5:3:6:2:4)., (Valve
clearance can be adjusted with the en-
gine running or stopped.)

4. Crank the engine in the direction of nor-

mal rotation until the inlet valve on
No. I eylinder closes. This is the point
at which the valve and valve guide
sleeve (fig. 145) reach the highest point
of travel. Now give the engine an
additional one-half turn and adjust
both valves on No. 1 cylinder at the
same time.

P

. Loosen the valve adjusting serew lock
nut on the valve rocker arm (See fig.
149.) Insert the feeler gage hetween
the sleeve over the valve stem and valve
rocker arm. Turn the serew to obtain

0.012-inch celearance. Clearance should

be the same for both inlet and exhaust
valves.

9. Recheck the adjustment, after tightening
the adjusting serew lock nut.
6. Rotate the engine crankshaft 14 revolu-

tion and adjust the valves on the next
cylinder in the firing order.
The

compression release mechanism (fig, 145) consists

(4) Compression release. (@) General.

of a eam shaft in the right side of each cylinder.
This creates a cam action to raise the auxiliary




e
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push rods which hold the exhaust valve of each
eylinder open when the compression release lever
is moved to the START position.

(b) Checling elearances.  After adjustment of
the exhaust valve clearance, and while the com-
pression release lever is in the RUN position,
check the clearance between the upper end of the
compression release push rod and the end of the
valve (See fie. 150.) This
should be 0.025 to 0,030 ineh.

rocler clearance

Figure 1530, Adjusting compression. releqase,

() 7o .'hrt{_,;”.\'f_
lease, loosen the lock nut on the compression re-

To adjust the compression re-

lease push rod, and turn the adjusting nut (fig.
Re-

check adjustment after tightening the lock nut.

150) until the correct clearance is obtained,

Vole. Check this clearance each time the exhaust valve
clearance is changed or checked.

(5) Valve lifter and guide assembly. The valve
lifters and guides are located on the vight side of
the engine block. To remove them or make replace-
ments, take off the valve rocker covers and valve
rockers and lift out the push rods. Compress the
springs (fig. 147) to permit the tube assemblies that
enclose the push rods to be lowered and removed.
If the packing at the upper or lower ends of these
tubes is damaged, replace it. Remove the yvokes
which hold the valve lifter guides in the eylinder
block and withdraw the guides and lifters. De
careful that the lifters do not fall into the crank-
¢ase as the guides are removed. Retighten the nuts
on each of the yokes, after the engine has been
under operation for a few days. so as to seat the
lifter guides against the cylinder block.

Note. Replace the valye lifters or guide if the clearance
exceeds 0,008 ineh.

VALVE LIFTER

LIFTER,
F .
GUIDE

Figure 151.

Valve lifter and guide assembly.

(6) Vealve timing, timing gears. (@) Thevalve
timing is controlled by the setting of the timing
gears, Corresponding marks on the crank shaft,
cam shaft, idler and accessory shaft gears must be
in line before installing timing gear cover,

() Thetiming gearassembly consists of a train
The crank
shaft gear (fig. 152) meshes with the cam shaft

of gears driven by the erank shaft.

gear, which consists of a large helical gear and
a smaller spur gear. The helical teeth on the cam
shaft gear mesh with the idler gear which drives
the water pump drive gear. The spur teeth of the
cam shaft gear mesh with the accessory shaft
gear to rotate the accessory shaft and drive the
fuel injection pump cam shaft,

(¢) The cam shaft gear is timed to the erank
(See fig,

152.) Also, the accessory shaft gear is timed to the

shaft gear by mating the marked teeth.

cam shaft gear by mating the mavked teeth. (See

(7) _lr-f'r-.\-m-.-f:'_.i/ i .\'/'.-r.r',f'f /an,-.-;'.ul.r,.f_ () (Fen-

eral. Figure 153 is used in conjunction with the
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Figure 152, Timing gear assembly.

description given below for the removal of the
accessory drive shaft housing when making re-
placements.

(b)) Removal.

7. Disconnect the fuel line of the transfer
pump at (8), figure 153, fuel injection
lines at the fuel injection pumps (2),
and the throttle rod yoke (1) from the
governor spring lever.

2. Remove the oil tubes (5) between the oil
filter base and the oil cooler.

3. Remove the water line (3, fig. 153) be-
fween the water manifold and the fuel
filter housing, and the water line be-
tween the fuel filter housing and the
elbow on the water pump. (See fig.
154.)

4. Take off the rectangular cover beneath
the fuel filter housing and disconnect
the fuel injection pump slide bar from
the governor yoke by removing the pin
and cotter pin. If the head of the
pin is facing in toward the side of the
engine, its removal will be restricted.
If this condition is present, loosen the
locknut (7). and disconnect the other
end of the slide bar (4) from the link
(6). Rotate the slide bar so that the
yoke (7) is turned one-fourth revolu-
tion to face the head of the pin “up” for
removal. Lock the nut on the yoke

(7).

5. Support the housing with ropes, and the

hoist, and remove the bolts and cap
screws that fasten the accessory shaft
housing fo the timing gear housing
and eylinder block.

1. Throttle rod yoke.
2. Fuel injection pump.
3. Water line.

4. Slide bar.

. Oil tubes,

6. Stide bar link.

7. Governor rod yoke.
8. Fuel transfer pump.

Figure 153. Removal of accessory shaft housing.

6. Due to the dowels (fig. 154), the unit

"

. A drilled passage in the cylinder block

i

must be moved away from the engine

. about 14 inch distance before it can be

brought around and removed.

(fig. 154) conducts oil from the front
camshaft bearing to the tube and
drilled passage in the accessory shaft
housing. This oil passage provides
pressure lubrication for the accessory
shaft bearing in which a hole is drilled
to line up with the oil passage.

8. Before replacing the housing, replace the

seal in the counterbore around fube
with a new part.




q | DRILLED
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Figure 154. Accessory drive shafl housing removed.
| (¢) Reinstallation. On replacing the housing,
! take care to assure that the accessory shaft gear is
timed with the cam shaft Check this
through the inspection cover on the front of the

gear.,

timing gear housing. Use of the mirror and flash
light will make it easier to observe the mark on
the gears.

| (8) Aceessory drive shaft. (a) Removal.

| /. The accessory drive shaft (1, fig. 155)
and bearing assembly (2) may be re-

1 moved as a unit from the housing,
I after removing the cap screws (5)
o which hold the bearing assembly to the

housing.

2. Remove the shaft with the gear installed
by withdrawing the cap screws (5)
which may be reached through the
the holes of the gear.

Note. There are two sets of cap serews at this
point, The other set of cap screws (7) hold the
thrust plate (6) to the bearing assembly and are
not to be removed to pull the shafi.

4. If the seal (4) is worn or damaged, re-
place it, since a faulty seal at this point
will allow oil to flow from the bearing
and cause the oil lever in the fuel in-
jection pump housing to rise rapidly.

anl Inﬁ.i'all the seal with the wiping edge
haft facing forward toward the bearing.
n_';:;“_‘: 4. When assembling the shaft, gear and

bearing assembly in the housing, ro-
tate the shaft as it is installed, to in-
sure proper meshing to the fuel trans-
fer pump driving gear, and to obtain
proper coupling of the “off center”
tangs of the accessory shaft with the

ttl:ti.':if [iwisigivii
. Aceessory drive shaft.
. Bearing assembiy.

. Thrust wwasher.

Real.

. Bearing capscrews.

i Thrust plute.

. Thrust plate capserew.

T w2 WO M

-3

Figure 155. Aecessory drive shaft in housing.
grooves of the fuel injection pump cam
shaft.

(9) Camn shaft. The cam shaft is driven by the
cam shaft gear which meshes with the engine crank
chaft gear. The cams are forged integrally with
the shaft and actuate the engine inlet and exhaust
valve. Also, the integral part of the shaft is the
gear which drives the lubricating oil pump. The
governor flyballs are attached to the cam shaft
¥y

-

a‘__.['il]'.

(10) Puston. commecting rods, and eylinder
(a) General. The first noticeable symp-
toms of worn piston rings and eylinder liners are
increased oll consumption and excessive vapor
from the crankcase breather. Extreme wear may
result in poor compression, loss of power, and hard
starting.

(0) Removing connecting rod and piston. Be-
fore removing the piston and connecting rod, drain
the engine of water and oil. Remove the cylinder
head, and take off the cylinder block inspection
covers, to gain access to the connecting rod bearing
desired. With the cylinder head removed, scrape
off the accumulation of carbon upon the upper
walls of the cylinder liner. Do this with a soft
instrument. Remove the connecting rod bearing
cap through the cylinder block inspection opening,
Rotate the engine crank shaft until the piston to
be removed is at top dead center. Now. through

liners.
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the ispection opening, push the connecting rod
up until the top of the piston is about 1 inch above
the top of the evlinder block.
extracting tool provided for the purpose, tightly
clamp tool to the top of the piston and withdraw

Using the piston

the piston and conneeting rod assembly.

Clean the pistons with
Apply solvent over the
piston and loosen the carbon deposits in the bot-

() (',“lr-rh’:;;’.-'r; iu)‘.\'/r:,u.\'.
an authorized solvent.

tom of each groove, in order to avoid the necessity
of seraping.  Thoroughly elean the bottom of ring
Never scrape the sides of the ring
'I‘Ill'

area above the top ring may be filed smooth, but

’l_"l'l HVeSs,

ETOOVES O the contact surfaces of the [}im‘lnli.

replace pistons badly scored below the top ring
OTOOVE,
() Replacing piston vings.

I. Piston rings seal compression and con-
trol the amount of oil on the cvlinder
walls, It oil consumption is not ex-

cessive, and compression is satisfac-
tory. do not remove pistons nor install
new rings, when the engine is disman-
tled for some other reason.

2. The correct ring gap clearance in the cyl-
mider 0.000
Check the gap clearance by inserting

liner should be inech.
the ring squarely in the liner and meas-
uring at a distance of 3 inches from the
top.

J. After thoroughly cleaning and checking
the piston, remove the rings. Use a

proper ring expander, necessary in

order to avoid fl:lln:I;_"v to the })i.ﬂlr[}.

Figure 156, Ring expanding tool.

4. When installing, place the ring on the
The up-

piston in its proper groove,

per compression ring has a special

overlap type joint. The side clear-
ance between the new ring and the top
ring groove should not exceed 0.012
inch.

Note. De sure to use a piston ring expanding
tool when placing the rings in the groove, The
ring expiander is not only a time saver, but will
breaking or distorting rings, and

ilso

prevent
damaging the ring grooves,

o, After installing new rings, operate the
engine in accordance the the recom-
mended “run "
before assuming a full load.

schedule, ( If} helow,

(¢) Piston pins. Remove the piston pin for
replacement purposes by taking out the wrist pin
retainers on each side of the pir‘lun hoss,

(f) Connecting rod bearings.

1. General. Connecting rod bearings are
located in the erank shaft end of the
connecting rod. The bearing caps and
rods are numbered consecutively 1 to
6 from the front of the engine on the
right side, so that the numbers can be
seen through the mmspection openings
on the right of the cylinder block. Re-
assemble the rods with the numbers in
this position.

Connecting rod bearings are

e [j)('ﬂ.r(;.f'.r’!{_
the precision type and are to be in-
stalled without fitting or seraping the
shells.  Remove the bearing shells. in-

spect, and replace them through the

inspection openings without removing
the rod from the engine. To remove

a connecting rod bearing through the

inspection opening, remove the cover

and rotate the crank shaft until the
bearing to be removed is accessible.

Remove the cotter pins and nuts from

the connecting rod bolts and withdraw

the cap and lower shell. To remove
the upper shell, turn the erank shaft or
push the rod up slightly.

Vote, Inspect the connecting rods, bearing caps,
and backs of bearing shells to insnre that they
are smooth and free from oil, dict, or grease, be
forg replacing any bearings. This is important
since the bearing shells will not seat if any of
these is present, i




i 3. Inspection and rveplacement. The bab-
‘A bitt line shells ravely need to be ve-

placed because of wear. If dirt is al-
lowed to enter the engine, it will imbed
itself 1 the babbitt and aect as an
abrasive against the erank shaft bear-
| ing journals. Replace bearings hav-
ndingg ing a sandy surface. New standard

connecting rod bearing shells are

N 3.6530 inches in diameter, giving a
clearance of 0.0045 to 0.006 inch be-
tween the bearing and erank shaft.
The dowel pin hold in one of the shells
in each rod is elongated to assure
proper alinement of the bearing in the
connecting rod.

l_"l Naote. Replace connecting rods that are bent and
[ g not suitable for service. Do not attempt to aline

connecting rods by bending.

(¢) Piston pin bushings. Install a new bush-
<ufl ine when the clearance between the bushing and
fthll fhe new piston pin exceeds 0.005 inch. After
<l pressing the new bushing into place, machine it

|t acenrately from 0.005 to 0,001 inch larger than

1 il the new piston pin diameter.

() ("f,(/};.‘-fr’,f'.f' liners.

;:" 1. General. A eylinder liner may be re-
moved from the engine lock with the
crank shaft installed with the eylinder
head piston and connecting rod re-
moved. Replacement of the liners is
necessary only when they are worn at

the top of the ring travel in excess of
0.020 inch, or when they are scratched
or scored.

2. /a'r'}.f.fru‘.;,ng .r-‘.il.n'f.;,rm".-,r liners. Before at-
templing to remove the eylinder liner,
protect the erankshaft bearings with
clean cloths to prevent water jacket
sediment from entering the oil pas-
sages and bearings, Figure 157 illus-
trates the necessary tools and the

method of removing the liner.

4. Beplacing eylinder liners. Each liner
installed should have a new copper gas-
ket at the top, between the flange under-
liner and the cylinder block, and new
rubber seals in the grooves at the bot-

tom of the liner to prevent water leaks.
Nate. Be sure to remove the old copper gasket
before installing the new one.

Figure 157, Cylinder liner remorval.

Thoroughly clean the upper and lower
sealing surface of the block to be sure
the chamfer avound the top of the lower
bore is smooth, to prevent cutting the
rubber seals when the liner is installed.
Jefore installing it, place the rubber
seals in the grooves on the liner, and
coat with a mixture of soap and water.
Lower the liner carefully into the cyl-
inder block, using the cylinder liner
removal tool, shown in fieure 157.
With the liner properly installed, it
should extend slightly above the top
face of the cylinder block. This in-
sures proper holding and sealing of
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the liner against the cylinder head gas-
ket when the head is drawn down.

Note. Liners may be slightly loose in the bore at
the bottom, yet serve satisfactorily without water
or antifreeze leaking past the rubber seals.

(¢) Replacing piston and connecting rod. As-
semble the piston and connecting rod. The con-
necting rod and its bearing cap are not inter-
changeable.  Before installing the piston, cover
the walls of the cylinder liner with a light coat of
lubricating oil. Place a piston ring compressor
over the cylinder into which the piston is to be
inserted. Place a piston extracting tool on the
top of the piston and lower the piston and con-
necting rod assembly into the cylinder until the
bottom ring rests on the compressor below. Re-
move the piston extracting tool assembly and press
the piston into the eylinder. The piston rings will
be compressed as the piston is pushed through the
compressor tool.

Note, As the piston is lowered into place, rotate it so

that at the V. mark at the top of the piston lines up with
the V at'the top of the eylinder block. This will place
the ¢rater of the piston directly under the opening in the
precombustion chamber.
Use a torque wrench to tighten the connecting
rod bearing bolts. Exert a torque of 1,500 inch-
pounds. It is permissible to exceed this value by
the amount required to turn the nut of the next
lot for alinement with the cotton-pin hole.

(7) Running in schedule. Whenever new rings,
piston assemblies, or liners are installed, be sure
to run in the engine at least six hours before oper-
ating on normal load. Avoid loading the engine
excessively at any time during the running in
period. Adhere to the following schedules:

Period 1: 1 hour.
Operate the engine idle with the
throttle half-way between the slow
speed idle and full speed idle position.
Period 2: 114 hours.
Operate the engine in work approxi-
mating one-quarter maximum load.
Period 3: 1145 hours.
Operate the engine in work approxi-
mating one-half maximum load.
Period 4: 2 howrs.
Operate the engine in work approxi-
mating three-quarters maximum load.

(11) Oil pan. (a) Itisnecessary to remove the

oil pan (23 and 24, fig. 139) before doing any
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work on the main bearings. Work on the oil
pan can be facilitated by removing the deck plates
at the side of the engine.

(b)) Remowal.

1. Fasten ropes to the main frame so that
they pass under the front section of
oil pan,

2. Remove the capscrews that connect the
front section of the oil pan to the rear
section, and the bolts and capscrews
holding the front section to the cylin-
der block. Lower the front section of
the pan between the engine mounting
rails.

3. Remove the capscrews holding the rear
section of the oil pan to the eylinder
block and to the flywheel bell housing.

4. Lower the rear section, at the same time
swinging the left side up toward the
main frame, until the rear suction bell
has been Then swing the
high side forward so that the entire
rear pan section will pass around the
‘main pump suction bell for removal.

(¢) Installing. When installing the pan, two
B4-inch n. c. studs 2 inches long, installed at the

cleared.

front end of the eylinder block, will assist in hold-

ing the pan gasket in place and will act as guides
for alining the holes properly.

() General. The main
bearings are of the precision type babbitt line
shells. Upper and lower shells are held in aline-
ment by dowel pins in the lower shell, that pro-
trude into the upper shell. Bearing caps and the
upper bearing supports that hold the upper shells
are numbered consecutively from the front of the
engine on the left side.

(12) Main bearings.

(b) Inspection and Bearings
may be removed, inspected, and replaced without
removing the engine or removing the crankshaft
from the engine. Precision main bearings are ob-
tainable in complete sets, and should be installed
without fitting. Single replacement bearings of
this type are also available and are installed with-
out fitting. TIf a single bearing is installed, take
care that the other bearings are not worn to the
extent that a large part of the normal load will
be carried on the new bearing. Main bearing
clearance in the new engine is 0.004 to 0.006 inch.
If a clearance approaches 0.014 inch, bearings or

replacement.
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erankshaft (depending upon which part is worn),
must be replaced.

i I”u

(¢) Removing main bearings,
| 1. To make the mainbearings accessible, re-
move the oil pan, the auxiliary pump

that§ 5 ~ ’
"9 suction bell (fig. 190), and the Iubri-
1l 0 . 1 ; :
: | eating oil pump (fig. 189).

N 2. The rear main bearing cap (fig. 158)
. comes drilled and tapped for pulling
TR with bearing puller tool, as shown in
TeTS} figure 159.
ylin-§
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3l BEARING CAPS Il

_:_\\'i-| .f"!'f.’m'(’ 158, Removing rear main bearving cap.  (engine
1 'i]lt‘il on side).
hllh 4. Remove the hollow head screws in the
'“lt': rear main bearing with a wrench.

N 4. The remaining caps have recesses (fig.
[”':'Hjil 159), which permit their removal by
e

o means of either a pry-bar or a bearing
cap pulling tool fitted with an adapter.

Figure 160,

Pulling beaving caps with tool and adapter

W8 Figure 159,
[ (engine on side).

I
|
1

5. The upper main bearing shells, where the

erankshaft journals are drilled, can be
rotated out of position by using a
small capscrew (fig. 160) in the oil
hole, and turning the crankshaft. If
a bearing shell is tight, place a short
piece of key stock between the edge of
the shell and the capscrew to prevent
damaging the shell.

. On bearings where the crankshaft jour-

nal 1s not drilled, rotate the shell out
of place by driving against the edge of
the shell with a small eurved rod.

() fl’w;}h:r’.'fﬁy} bearing shells.
1. Before installing new bearing shells,

clean out the drilled oil passages in the
crankshaft and block with a rifle bar-
rel brush. Blocked oil passages pre-
vent adequate lubrication to the new
bearings installed. Make sure erank

pin and bearing shell replaced are well
lubricated with engine oil before start-
ing the engine for the first time.

Installing wpper bearing shell (engine on
&ide) .

2. The flywheel end of the rear main bear-

ing is bored .005-inch larger in diam-
eter (fig. 160) and consequently the
crank shaft should not touch this part
of the bearing. This counterbore pro-
vides for oil control by permitting the
oil return threads on the erank shaft
to pump oil back to the oil groove,

139



from which a passage in the bearing
and cap returns oil to the crankease.

(¢) Tighten main bearing cap stud nuts.
Tighten the nuts on the bearing caps with a torque
wrencli. Tighten nuts on the 74-inch studs to
1500 ineh-pounds and the nuts on the 5%4-inch studs
to 700 inch-pounds,

(f) Sealing rear mauin bearving.

I, After installing the rear main bearing,
and tightening the hollow head screws
and nuts, seal the rear end of the bear-
ing with packing, as shown in figure
161.

2. First. soak the packing in piteh or paint,
and then fit it into the grooves (fig.
161) on each side of the cap, tamping
it tightly . with a hammer and a long
thin punch in progressive folds until
the aroove 1s filled.

Figure 161.  Rear beaving packing seal.

| 1) {.!'i’ Hr'!'uh",
mum efticiency of the fuel system only when using

d. FUEL SYSTEM. Expect maxi-

clean fuel. Dirty fuel caused by careless handling
or improper storage facilities will cause wear to
the fuel transfer pump and fuel injeetion equip-
ment, and eventually result in improper operation
of the Diesel engines. It is important to clean out
the fuel tank, storage and day, and fuel lines,
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whenever installing new fuel injection equipment.
This prevents dirt and sediment aceumulations
from finding their way into the newly installed
equipment,

(2) Care of fuel supply. Fill the engine day
fuel tank at the end of each day ; the incoming fuel
will drive out the moisture laden air in the tank
and prevent condensation. IEvery two weeks, prior
to starting the engine, open the drain-cock and
drain off any sediment or water which may have
Clean the fuel filter regularly, as
described in d(12) below.

)

(%) Luel oil stopage andd f/r:_.!,f tank systen {_ﬁ_f],

acenmulated.

292). The fuel oil storage and l|zl_\‘ tank system
consists of the assemblies listed below.

(a) Fuel vil storage. The fuel oil storage is
composed of fuel oil tanks, fill and vent pipe com-
plete with fill cap, Hame arrestor elbow. and vent.
Fuel is supplied to the inlet of the fill and vent
pipe located aft of the deck house on the port side,
where it flows into the fuel oil storage tank located
below deck.

() Fuel oil suction line.

line is made up of hand pump, bell mouth screen,

The fuel oil suction
and foot valve and gate valve. Fuel oil is pumped
from the storage tank through the bell-mounted
sereen and foot valve by means of a manually
operated hand pump. Fuel oil is pumped through
the open gate valve to the hand pump.

() Lued oil H".ﬂ'.\'r‘)!uu'_f_,fr line. The fuel oil passes
through the hand pump where it is lifted to the
day tank (See 8, fig. 292.)

(d) Feed and retwrn line. Two gate valves, one
used for fuel oil feed and the other for fuel oil
return, and a check valve comprise this system.
Fuel oil flows from the day tank through check
valve and open gate valve through the action of
fuel oil transfer pump located on the engine.
When the fuel day tank is drained the flow is by
gravity through the open gate valve back to the
storage tank,

(¢) Fuel oil overflow and vent line. The day
tank is provided with an overflow connection at
the top which also acts as a vent by means of the
pipe line from the top of the day tank extending
to the storage tank. The vent is located in an elbow
provided with a flame arrestor. This elbow is
part of the fill pipe.

(f) Pumping fuel oil. To pump fuel oil from
the storage tank in vessel No. 6 to the day tank
(11, fig. 292), close valves in hand pump bypass
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puer @ line, open valves in hand pump suction and dis-
i‘lml'g‘t‘ line, and operate hand pump. (See 8,

fig. 292.)

(g) Draining day tank. To drain fuel oil from

the day tank (11, fig. 292) back into the storage

tank, open the valves in hand pump bypass line,

and open tank drain valve.

(h) Check wvalve. The check valve ineorpo-
rated in the supply line from the storage tank to
the day tank prevents feed back. In addition a
gate valve can be shut off to close the fuel supply
to the Diesel engine.

(1) Fuel oil tap. In orderto obtain fuel for the
<ystenl operation of the auxiliary Diesel generator set,
and to fill the tanks for the oil stove in the gallery
age i and crew quarters, a stop cock is provided and
o condl Iocated at the bottom of the day tank, as shown in
’-"1-1._-11 ficure 163,

| vent (4) Day tank to injection walve fuel system.
1 ~"i"~\:' (¢) After the fuel leaves the day tank, mounted
pcatedion the flywheel end of the engine, it flows by grav-
ity to the transfer pump, which delivers it to the
uctiofl lower chamber of the fuel filter housing, as shown
creendl in figure 164.

(&) The pressure regulating valve on the trans-
el fer pump maintains a pressure of approximately
nall#15 pounds on the fuel in the lower chamber of the
""“'—'}w punip. This pressure forces the fuel through the

' fuel filter elements and then into the upper
A chamber.

(¢) A vertical passage on the side of the housing
carries the fuel from the upper chamber down to
the horizontal manifold in the fuel injection pump
housing. From this manifold, the fuel is deliv-

‘_“"“I‘ ered by separate passages to the individual fuel
Y injection pumps.
(1L U

(d) A fuel pressure gage is connected and regis-
55 E

ters pressure on the fuel delivered to the injection

pumps. The gage also serves to indicate the con-

O "8 dition of the fuel filter elements and the transfer
. 1 pump.

‘ 'H“'r (¢) On the injection side of the system, the fuel

:"”i{:l: imjection pumps deliver the fuel to the injection

valves. The injection valve controls the injection
pressure and atomizes the fuel delivered to the
eylinders. The overflow from the injection valves
WIS carried by the overflow lines to the suction side
* of the transfer pump.

(5) Checking fuel system. (a) Many times the
fuel system is blamed when the fault lies elsewhere.
For example, a smoky exhaust may be caused by

726205—47——10

Figure 163. Draining fuel oil for aweiliary Diesel Engine.

faulty fuel injection valves, but it can also be
caused by a dirty air cleaner or badly worn piston
vings. Irregular firing can be caused by faulty
fuel injection valves; it can also be caused by the
burning of excessive Inbricating oil which gets past
worn piston rings or rings not yet broken in.
() Lack of pressure on the fuel oil gage is an
indication of trouble in the supply side of the
fuel system. This could be cansed by: empty fuel
tank, closed shut-off valve at the tank, clogged fil-
ters, open bleed valves, or faulty transfer pump. If
clogged filters ave vesponsible for the lack of pres-
sure, there should still be pressure in the lower
chamber of the fuel filter housing. Check this by
opening the lower chamber bleed valve. Air or
water-in the fuel system is largely responsible for
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the engine firing irregularly or failing to start.
After checking the items in (5) above, and trou-
ble in the fuel is still evident, check the injection
side of the system ; that is, the fuel injection pump
((8) below) and fuel injection valves ((7)(¢e)
below).

(6) Fuel transfer  pump. (a) Description.
The fuel transfer pump, of a self-priming type, is
located under the rear of the accessory shaft.
The adapter (fig, 166), mounted on the side of the
transfer pump, contains a plunger and spring
which regulate the fuel pressure to the fuel filters
and fuel injection pumps,
when the fuel injection pumps do not use all the
fuel delivered, or when the fuel filters become
clogged. The spring loaded plunger allows excess
fuel to be bypassed within the pump and adapter,
thus preventing excessive pressure that might

The plunger opens

cause damage to the fuel filter housing or fuel
filter pressure gage mechanism.

(b) Disassembly and replacement. The trans-
fer pump and adapter may be removed as a unit,
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FUEL TRANSFER PUMP |
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Day tank to injection valve fuel system.

N — —

W)

\ ADAPTER

or either the :Ii!:lp{t‘l' or the cover, Imcl'\' and one
gear, may be removed without taking out the ens
tire unit. Figure 167 illustrates the fuel transfee
pump completely disassembled in its proper order
The plunger may fail to function properly if dirt
gets in between seat and plunger. This may cause
the fuel filter pressure gage needle to show low
fuel
idle and high idle speed. After cleaning the cons |
tact surfaces, check to see that the seat is smooth

pressure, or a wide variation between low

and flat, and that the sealing surface of the plunger
is in good condition. If the plunger is functions

1||;,:‘ i':l'n[u'-l'l_\‘. the gage needle should vary nll]}’

slightly. Wear in the pump gear may be caused by

dirty fuel. A worn pump may be made serviceable
by installing new gears, providing the cover and

bracket are not worn. )
Note. Before reinstalling a pump in the engine rotate 1

the pumyp shaft fo see that it turns freely. |
(¢) Shaft seals and seat. Fuel transfer pump

shatt seals keep the fuel and lubrication from leaks
Should fuel leak past the

ing along the shaft.




} seals, dismantle the pump and replace the seals.

Remove the seat assembly and replace the seals,
after pulling the gear from the end of the shaft.
The spring between the two seal assemblies make
them self-adjusting,

(T) Checleing fuel injection equipment. (a)

General. Black smoke from the exhaust means
insufficient engine output, indicating that fuel is

passing through the engine without being burned.

This may be due either to overloading the engine
or faulty fuel injection equipment. Continued
| operations under these conditions may cause ab-
| normal wear to working parts of the engine.
| Never permit the engine to continue with improp-
J erly functioning fuel injection equipment. As
} the clearance between the plunger and the barrel
WER of the fuel injection pump inecreases 1!1:(5 to wear,
et fl fuel leakage occurs. If the leakage increases to
the point where insufficient fuel is injected into
the cylinder, a loss of power will be noticeable.
In addition, difficult starting may be encountered.
when improper fuel injection is affecting Diesel
engine operation, make a systematic check to de-
fermine the cause. The most likely cause is dirt

FUEL INJECTION
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PUMPS
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|FUEL TRANSFER
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i fl Figure 165, Fuel systen.

- g W .,

Figure 166, Fuel transfer pump adapter.

or water in the fuel. Strain the sediment from the
fuel tank and service the fuel filters as described
ind (12) below. Prime the fuel system until clean
fuel passes through the vent valves on the fuel
injection pump, If the fuel system is air-bound.
priming the system will overcome the difficulty.
(b) Primary check on fuel injection pump and
valve. When the engine runs irregularly, and
smokes, it may be that the fuel injection valve is
not spraying the fuel properly, allowing some of
it to pass into the exhaust manifold without heing
completely burned. Before removing the fuel in-
jection valve or pump from the engine that is
operating irregularly, make a simple check to de-
termine which cylinder is not firing properly.
With the engine running at a speed that makes the
fiving irregularity most pronounced, and momen-
tarily loosening the fuel line nut just above the
fuel injection pump a sufficient amount to cut out
the cylinder, check each cylinder in the same man-
ner. If one is found where loosening makes no
difference in operation of the engine, it is probable
that the valve and pump for that cylinder need
only to be tested.
(¢) Removing and checking fuel injection valve.
1. Before removing a fuel injection valve,
clean all the dust and dirt from the
valve and adjacent areas, then discon-
nect the fuel injection line, and fuel
drain line, and remove the hold-down
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IDLER GEAR

DRIVE GEAR AND SHAFT »
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Figure 167. Fuel transfer pump disassembly.

nuts and flange that keep the valve in
place. Withdraw the valve inserted
in the precombustion chamber from
which it was removed, and reconnect
the fuel line. (See fig. 169.)

Naote. Before checking the fuel injection valve, plug the
overflow line to prevent air instead of fuel from being
drawn into the pump.

2. Before testing the valve, loosen the fuel
line nut above each pump and inspect
the line that supplies the valve being
tested. This will prevent fuel being

injected into the eylinders,

SEAT

RETAINER AND SEAL

BRACKET
|
|

4. Start the starting engine, and with the
Diesel engine compression release lever
in the START position, engage the
starter pinion and cluteh. If the start-
mg engine is operated slightly above
e ==
e ey = e

- FUEL DRAIN

B LNE

FUEL INJECTOR
LINE

Bemoving fuel injection valve.

Figuwre 169,



AT Figure 170. Injection valve inverted for testing,

its low idle speed, the Diesel engine
will be turned sufliciently fast to in-
sure an accurate check on the spray
characteristics of the injection valve.
9 4. With the starting engine cranking the
Diesel engine, open the Diesel engine
throttle wide and observe the fuel
spray emitted from the fuel injection
valve, Ifthe fuel injection valve emits
a fine, even spray in the form of a
mist, the injection valve is in good

condition.

q 4. If the spray characteristics of the fuel
injection valve are not satisfactory,
remove any accumulated carbon from

' the nozzle end with a blunt piece of
wood, and clean the fuel discharge hole
with a eleaning tool.

L]

' 6. The fuel discharge hole in the nozzle
| end will not clog completely with
carbon accumulations but may, under

some conditions, colleet a small

amount of carbon on the inner diame-

ter of the fuel discharge opening. If
slightly more carbon forms on one side

of the opening than on the other, the
resultant spray will be unsymmetrical.
Cleaning of the fuel discharge open-

ing in the nozzle end of the fuel in-
jection valve should make the valve
operate normally. However, replace

the valve if, after cleaning, the spray
characteristics are a fuel discharge in
a solid stream or jet, or a fuel spray
emitted on one side of the nozzle.

Naote. Do not reject the injeetion valve unless it
fails. to spray properly when the starting engine
is operated at full governed speed.
Remember that the quality of the
spray is determined by the condition
of the fuel injection valve, while the
quantity of the spray is determined by
the condition of the fuel injection
pump.

. When installing fuel injection valves,

e

draw down the hold-down nuts evenly,
and only tight enough to prevent leaks
between the valve and valve seat. x-
cessive tightening will cause distortion
of the injection valve. Make sure to
obtain a good seal between the fuel
return line and the top of each valve.
(8) Fuel injection pumps. (a) Deseription.
1. Each pump matches the amount of fuel
to be injected into the cylinder it
serves, and produces the pressure for
injection. The injection pump plunger
is lifted by a cam, and always makes
a full stroke. The amount of fuel
pumped during any one stroke is
varied by turning the plunger in the
barrel. The plunger is turned by the
governor action, through a rack which

EFFECTIVE
STROKE

|57
EFFECTIVE
STROKE

D E F
SHUT OFF IDLING FULL LOAD
POSITION POSITION POSITION

Figure 171. Operation of fuel injection pump.
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meshes with a gear segment at the bot-
tom of the pump plunger.

2. Inserts A, B, and C of figure 171 illus-
trate the functioning of an injection
pump as the plunger makes a stroke.
Inserts D, B, and F of figcure 171 illus-
trate how rotating the pump plunger
affects the quantity of fuel injected.

4. In A, the plunger is down and the inlet

port is uncovered. Fuel flows into the
space above the plunger through the
slot and into the recesses around the
plunger.

In B, the plunger has started up -and the

port is covered. The fuel is trapped
and will be forced through the check
valve, fuel line, and injection valve as
the plunger moves upward.

5. In C, the plunger is moved “up” until
the port is uncovered by the recesses in
the plunger.

. As fuel can now escape back through the
port into the fuel manifold, and in-
jection ceases, note that the recesses in
the pump plunger form a helix around
the upper end of the plunger.

/. In D, the plunger has been rotated into
the SHUT-OFF position. The slot
connecting the top of the plunger with
the recesses is in line with the port:
no fuel can be trapped and injected.

8. In E, the plunger has been rotated into
idling position. The narrow part of
the plunger formed by the helix covers
the port for only a short part of the
stroke. This permits only a small
amount of fuel to be injected in each
stroke.

9. In F, the plunger has been rotated into
the full load speed position. The wide
part of the plunger formed by the
helix covers the port for a longer part
of the stroke. This permits a larger
amount of fuel to be injected for each
stroke.

loss of power will be accompanied by poor com-
pression, smoky exhaust, and excessive blow-by
gases from the erankease breathers. Normally, if
one fuel injection pump on engine is found defees
tive, all of the injection pumps are worn and
should be replaced.

(¢) Fuel injection pranp removal,

1. The end pumps, numbers 1, 3, 4, or 6 of
each set of three pumps, may be re-
moved without disturbing the other
pumps, but neither of the center
pumps, 2 or 5, should be removed until
an end pump adjacent to it has been
taken out. This procedure eliminates
the necessity of removing the plungers
from the two center pumps.

Note. Owing fo the small clearance between the

plunger and the barrel of each individual pump,

do not change the plunger from one pump to an-
other. To do so would affect the efficiency of the
pump and cause unsatisfactory engine operation.

2. Take every precaution to prevent dirt
from entering the fuel injection pumps
or housing. Brush clean the top of the
housing and around the inspection
plate, before removing them. Dis-
connect the fuel injection lines from
the pump and immediately cap the
openings.

J. Remove the inspection plate. Two racks
are provided, each of which meshes
with three pump gears. Remove the
coupling that fastens the slide bar
through the rack of the pump to be re-
moved. Remove the capscrews and re-
taining plates that hold the rack in
place, and pull the rack out of the
housing.

j. Remove the capscrews and clamps that
hold the fuel injection pump to the
housing, and lift the pump straight
up sufficiently to elear the dowel pins.
Reach through the inspection opening
to prevent the plunger from drop-
ping out of the pump barrel. Shift

L

(b) Effect of worn fuel injection pumps.
Worn fuel injection pumps will result in loss of
power and hard starting. These same conditions
may be present if the piston rings and cylinder
liners are badly worn. However, in the case of
worn piston rings and liners, hard starting and
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the pump to free the end of the pump
plunger from the slot in the lifter, and
remove the pump and plunger assem-
bly from the housing.

4. Cap the fuel outlet (fig. 172) on top of
the fuel pump housing to keep out dirt.
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the pump plunger is free by rotating
the gear segment at the end of the fuel
injection pump plunger.

3. Rotate the gears on the pump plungers
until the marked teeth (fig. 173) on
each gear face outward. Aline the end
pumps with the marks on the rack sup-
ports of the fuel pump housing,

4. The top of the rack is indicated by the

||.;.w.|-.‘
;:li]l\'. I

eleos — _ -

I

ol 6o

- ———

l“-'. 9 semicireular marks. As the rack is
""-l“'z slipped into place, the marked teeth
_‘"‘.““f must be made to engage the marked
e teeth on the pump plunger ‘gears.

i".‘"-" 5. Install the rack retaining plates (fig.
inateg s 174) and capscrews. After installing
I ger the plates, be sure the rack is :111.-'«111_1191‘\-'

free in the pump housing.
on 4. Pull back the throttle lever and install

it the coupling between the rack and the
104

Figure 172, Removing fuel infection pump. fuel pump slide bar. {_St’(’ ﬁ;_}'. lT—l._)
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(d) Fuel injection pump installation.

tha8 1. Remove the plug from the fuel outlet on

(g top of the housing, and lower the pump

”"—'I“‘i.' assembly into the housing. taking care

that the pump plunger does not drop
out of the pump barrel. If the pump
plunger does accidentally fall out,
wash it thoroughly with clean fuel oil
_ and replace it in the pump barrel.

e 2. Slide the end of the plunger into the
‘ slot in the lifter and lower the pump

-
FUEL PUMP
SLIDE BAR

body onto the dowel pins, then secure ¥ m
. | . 3 B
P S the pump 1n I'I;“'{" Check to see that Figure 17}, Installing rack and slide bar coupling.
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7. Install the cover on the side of the fuel
injection pump housing and connect
the fuel injection lines.

8. Prime the fuel system to expel the air
before attempting to start the Diesel
engine (4 (13) below).

()
In the event the lifter spring is broken,
replace it after removing the fuel injection pump
housing from the engine.

(9) Puel ingection pump lifter springs.
{r'rn.r'f‘rrf_

(D) Removal of injection pump housing (fig.
1743).

7. Drain the oil from the fuel injection
pump housing. Disconnect the fuel in- —
jection lines from the injection pumps
and immediately cap the openings.

2. Remove the covers from the governor
spring housing and from the rectan-
gular inspection opening just below
the fuel filter housing. Disconneet the
fuel injection pump slide bar from the
governor yoke (fig. 175) by removing
the pin and cotter pin. If the head of
the pin is facing
the engine, its removal will be re-
stricted. If this condition is present, 7
loosen the lock nut on the yoke and
disconnect the other end of the slide
bar from the link.

in” toward side of

This permits the

slide bar to be rotated so that the yoke 2.

is turned one-fourth revolution to face
the head of the pin up for removal.

PLATE

COLLAR

STOP NUT

SLIDE BAR

BEARING ASSEMBLY
THRUST PLATE

Figure 176,
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Figure 175. Fuel injection pump housing.

3. Turn the yoke back to its original posi-

tion and tighten the lock nut. Un-
couple the throttle yoke and governot
spring lever. After removing the nuts
and eapscrews around the flange that
hold it to the accessory shaft housing,

take off the fuel injection pump
housing.

(¢) Disassembly and spring replacement.
. Remove the fuel injection pumps as de-

seribed in (8) (¢) above and take the
hour meter from the injection pump
housing.

To remove the slide bar (fie. 176), take

off the governor spring housing and
remove the pin in the slide bar collar

LIFTER YOKES_..;'QI
o

7 & e PR IN G

I <——LIFTER ASSEMBLIES
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N |

Removing fuel injection pump eamshaft and lifter assembly.
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at the front end of the fuel injection
pump housing, so as not to disturb stop
nut at the rear end.

3. With the plate constructed as shown in
fieure 176, hold up the lifter assemblies,
with earriage bolts: insert the bolt
heads in the filter yokes and tighten the
nuts on the bolts against the plates.

Note. If the plate is not used, the lifter assen-
blies can be wired in position.

4. Remove the thrust plate and bearing as-
sembly from the rear of the fuel in-
jection pump housing, then remove the
fuel injection pump cam shaft.

5. Release the lifter with the broken spring.
Remove the lock nut, yoke, and oil
trouch from the top of the housing.

6. Lower the spring and lifter assembly out
of the bottom of the housing. Then
install the lifter spring and reassemble
the unit,

Note. Inspect gaskets in the housing assembly
before replacing, to insure that they are not damn-
aged. Replace if needed.

(10) Fuel injection pump lifter adjustment.
(a) General. Adjustment of the fuel lifter is re-
quired only if the pump lifter assembly is taken
apart as in the replacement of a lifter spring,
On machines that have seen considerable service, it
may be advisable to check the adjustment to cor-
rect for wear that may have occurred in the pump
lifter assembly.

() Adjustment.

1. Place the compression release lever in the
START position and turn the diesel
engine crankshaft with the hand
crankshaft until the lifter to be
checked begins to rise.

2. Continue to rotate the crankshaft until
the top center timing mark on the fly-
wheel, corresponding to the cylinder
number of the lifter to be checked,
coincides with the pointer at the top
of the flywheel bell housing. (See fig.
177.)

4. Remove the hour meter and install the
pointer spindle (fig. 176) at the end of
the fuel cam-shaft over the thrust
washer, by removing the thrust washer
capscrews and lock, and using the
longer capsrews supplied with the in-

-—

G.

Figure 177, Timing mark.

dicator. Then install the indicator
plate over the four studs, at the rear
end of the fuel injection pump hous-
ing. with the spacers between the plate
and the housing.

Place lifter screw wrench over the lifter

serew and replace the fuel pump with
the lifter gage.

4. Set the pointer of the indicator to 0° on

the indicator plate.

Turn the crankshaft back approximately
60% and then forward until the pointer
returns to the 1714° marked on the
indicator,

Place a straightedge across the top of
the gage. If the fuel pump is cor-
rectly adjusted, the top of the stem
should be flush with the top of the gage.

. If the variation is greater than 0.002

inch, loosen the lock nut wrench and
reset the fuel pnmp lifter adjustment.
Recheck the lifter setting, after making
adjustment and tightening the lock
nut, to insure that the setting has not
been changed.
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Setting lifter adjustment.

Figure 178.

9. Before turning the crankshaft to the
proper position for checking the next
lifter, remove the gage and loosen the
pointer clamp.

10. Checking each lifter will insure proper
fuel injection timing,

(11) (a) Deseription. The hori-
zontal flyball type governor controls the speed of
the engine, The governor spring (2, fig. 179) is
located in the housing at the rear of the fuel in-
jection pump housing. The governor weights (7)
are attached to the (4). The
forces of the governor weights (7) and governor
spring (2) act upon the slide bar (3) to govern
the speed of the engine in accordance with the
tension placed on the governor spring by the set-
ting of the hand throttle control (1). As the
governor weights vary in position with the load
and speed of the engine, their horizontal travel
is transmitted through thrust bearing (6) and lev-
ers (8) and (5) to the fuel injection pump slide
bar (8). Lubrication for the thrust bearing and
governor weight is supplied by the oil delivered
under pressure in the timing gears.
(b) Adjustment.

1. General. Engine speed can be checked at
the rear of the fuel injection pump cam
shaft which operates at one-half engine
speed. Remove the hour meter and in-
stall the pointer spindle (fig. 180) on
the end of the cam shaft over the thrust

(Ffovernor.

am shaft gear
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Figure

179,

. Throttle rod.

2. Governor spring.

!
2
3. Fuel injection pumyp slide bar,
£
1

. Came shaft gear.
5. Control shaft lever.
. Trust bearing.
7. Governor weights,
8. Control shaft lever,
9. Governor control shaft.

Governor wnd governor control mechanisn.

Do this by removing the
thrust washer capserews and lock, and

washer.

using the longer capserews supplied by
the indicator. The pointer spindle is
part of the fuel injection cam shaft

group.

2. Low idle .-.-!m-x'r," nrfjhr.\‘hnf'hf. ()|)l'l'i1l(-‘ the

engine at low idle speed and check the
engine rpm from the pointer spindle.
using a rvevolution counter (fig. 180)
equipped with a cup-shaped rubber tip.
Adjust the low idle speed from the out-
side of the governor spring housing by
turning the serew (fig. 180) at the top
of the housing. ILoosen the lock nut
and turn the serew in to increase the
low idle speed, or out to decrease the
speed. Alter the position of the hand
throttle when making the low idle ad-
justment, to insure that the governor
lever is properly contacting the spring
loaded adjusting screw stop. Lock the
nut after making the final adjustment,
to obtain an engine speed of approxi-
mately 425 rpm.

3. Full load speed .rrff_('i!,i'fu.'f('uf_

(a) Remove the cover from the gov-
ernor Spring and
loosen the lock nut (fig. 180)

housing
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on the adjusting screw, ed accurately without loading
‘which acts as a stop for the the engine.
hand throttle control lever. (d) Remove the couplings between
the fuel injection pump slide
bar and the fuel injection
== pump racks. Place the rack
e R | ; adjusting bracket between the
l Sha rear pump rack and the
SCREW LOCK NUT slide bar, making sure that
LOCK NUT

the rack adjusting bracket fits

ADJUSTING : . bR
SCREW down into the relief for the

coupling on the slide bar.

Install the connection bar (fig.
181) between the two pump
racks, using a capscrew in the
rear rack and the speeial stud
and cotter pin in the front
rack.

The connecting bar holds the
two racks in the same position
to one another that they as-

sume in normal operation.

REVOLUTION ») Tl
COUNTER 1o

rack adjusting bracket
makes it possible to vary the
speed of the engine independ-
ently of the hand throttle by
rotating the knurled nut fo
change the position of the
racks relative to the slide bar.

Rotating the screw fo close the
Figure 180. Checking engine speed. gap will increase the speed of
the engine, while widening
(b) Set the hand throttle to obtain the gap decreases the speed.
an engine speed of 1,055 rpm
and turn the adjusting screw
until it contacts the lever to
which the governor spring is
attached. This throttle po-
sition will result in a full load
speed of approximately 950
rpi,
(¢) Use the governor setting fixture
to obtain a more nearly acen-
rate full load speed setting.
With the use of this fixture,
the engine speed, while still + _& | ; e
controlled by the governor, is T 2 p——" 1 {‘\
made independent of the nor- " TORQUE SPRING GAP ~ CONNECTION BAR
mal position of the fuel pump 7= ; ==y v
slide bar. In this way, the | |
fuel load let'mi can be :u|jl|,-at— Figure 181, Full load speed adjustment.




(12) Clare nf fmﬁf fr’r’?‘rr'.
1. Every week, drain the filter housing of

(i) With the gap of the rack adjust-
g bracket in its widest po-
sition, start the Diesel engine
and move the hand throttle
control to the full advance po-
sition.

{j) Increase the engine speed by
turning the knurled nut until
slide bar stop nut just contacts
the torque spring. but do not

Check the speed

of the engine from the pointer

spindle previously installed at
the end of the fuel injection
pump cam Engine
speed should be 950 rpm with

compress it.

shaft.

the stop nut balancing against
the torque spring.

(k) If the speed is more or less than
950 rpm, vary the position of
the throttle control lever ad-
justing screw and the knurled
nut to obtain a balance at 950
rpm.
mum hp output of the engine
at 950 rpm, although the high
idle speed may now be below
1,055 rpm.
the correct throttle position,

This insures the maxi-

After obtaining

turn the adjusting serew (fig.
180) until it contacts the gov-
ernor spring lever and locks
it in position,

(@) (Ceneral,

sediment which settles at the bottom
of the compartment. Close the main
fuel tank valve, remove the filter hous-
ing drain plug, and open the lower and
then the upper vents in the housing.
Replace the drain plug and prime
system (d(13) below).

2. When the absorbent filter elements have

collected enough contamination to in-
terfere with engine performance, re-
place them. These elements will con-
tinue to absorb particles until fuel no
The fine

grade filter paper at the core prevents

longer flows through them.

the elements from discharging their

burden into the clean fuel. Because

these filter elements absorb and hold

contaminants, do not wash or otherwise
restore them.

5. As the filters gradually become clogged

'
N

fUPPER

Figure 182,

with foreign material, the position of
the fuel pressure gage indicator will
work back from the original position
to the NORMAL (white) range, to the
CAUTION (green) range, and later
into the OUT (red) range. When con-
siderable stoppage has occurred, the
indicator will show a marked reduction
in pressure from no load to full load.
The exact point on the OUT range
which the indicator will register before
the resistance to fuel flow interferes
with the maximum performance of the
engine can best be determined by ex-
perience by the individual, taking inte
consideration the c:}lt‘l':llillg
speed, temperature of the engine, and

load.

VENT

L]
|

LOWER VENT

Draining filter howsing.
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viscosity of the fuel, When the old
filter elements become clogged, discard
them, and install all new filter ele-
ments, never only one.

(b) Remowing wsed filter elements. Thor-
oughly clean the top of the filter cover and around
the edges of the gasket joint between the filter
body and cover, to guard against loose dirt drop-
ping into the filter housing when the cover is
removed. Close the fuel tank valve, remove the
filter housing drain plug, open the lower and then
the upper filter housing vents. Remove the cover
and lift the asembly of filter element plate and all
filter elements out of the housing. To remove the
used filter elements, set the asembly on a flat sur-
face and compress each spring until the retainer
will permit removal of the pin. Lift off the filter
element plate and remove the used element from
the retainer rods.

PIN

RETAINER
ROD

RETAINER

SPRING

FILTER ELEMENT
PLATE
ELEMENT

Figure 183. Removing filtter element,

(¢) Attaching new filter elements to filter ele-
ment plate. Thoroughly wash the plate, retainer
rods, retainers, pins, and springs in clean washing
flnid—kerosene, Diesel fuel, or a noninflammable
cleaning solvent, Make sure that the hands are
clean before attempting to install the new parts.

Place the retainer rods into each new filter ele-
ment; attach them to the plate individually by
compressing the spring and inserting the pin so
that it is held securely in the counterbore of the
retainer. Grasp each element at the bottom end
and give it approximately one-half turn under
light pressure, to seat the end of the element
agamst the dise on the bottom of the retainer rod.
While performing this operation, keep the ele-
ments parallel to each other and the ends square
with the plate.

(d) Installing filter elements in housing. Be-
fore installing the elements in the housing, flush
out the housing with clean fuel and replace the
drain plug. Install the new plate gaskets sup-
plied with each set of elements. Exercise extreme
care to see that the top side of the retainer plate,
retainer assembly, and the inside of the housing
cover are clean. These parts are on the clean side
of the elements and if dirt is not completely re-
moved, it will find its way into the fuel injection
equipment. Replace the cover. Open the main
fuel tank valve and follow the instructions for
priming ( (13) below). Always keep the elements
wrapped in their original cartons, to insure
against dust and dirt accumulations; these will
shorten the life of the elements if they get on the
outside, or may cause damage to the fuel injection
equipment if they get on the inside.

(18) Priming fuel system. (a) General. Any
time the fuel flow is broken and air is allowed to
get in, prime the fuel system. If air is left in the
lines, the system may become air-bound, resulting
in inability to start the Diesel engine, or the mis-
firing of one or more cylinders,

(b) Priming. Check to see that the main fuel
line valve is open. Open the fuel filter vent
valves and the vents on the fuel injection

“pumps. Then start the starting engine, engage

the starter pinion, and the starting engine cluteh.
Allow the starting engine to crank the Diesel en-
gine at idle speed, with the compression release
lever in the START position, so that the transfer
pump will force the air and fuel through the fuel
filters and into the fuel pumps. The throttle con-
trol lever should be in OFF position. When the
flow of fuel through the vents hecomes continuous
and contains no air bubbles, close the vents.  Open
and close the vents several times in succession to
be sure that all the air is bled from the system.
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Figure 18}, Opening fuel injection pump vent valve,

e. Air INTaxe System. (1) Manifolds. For
starting purposes, the inlet manifold for the en-
gine is heated by the starting engine exhaust gases.
These hot gases are conducted through a tube as-
sembly extending through the length of the engine
inlet manifold. A copper bellow is incorporated
in the center of the tube assembly to compensate
for heat expansion. Each end of the tube as-
sembly is sealed with a bushing and retainer rings
to minimize the possibility of starting engine ex-
haust gases, dust, or dirt entering the Diesel engine
through the inlet manifold.
kets form a seal for the elbow which connects the
starting engine exhaust pipe to the manifold, for
the Diesel engine air cleaner pipe for the center
elbow which separates the two end sections of the
engine exhaust

Copper asbestos gas-

manifold, and for the starting
pipe at the front of the manifold,

AIR ELBOW

STARTING
ENGINE
EXHAUST
PIPE

- : END SECTIONS

TUBE ASSEMBLY
Higure 185. Diesel engine inlet manifold assembly.
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(2) Checking manifold. Test the inlet mani-
fold for leaks or eracks that would permit the

entrance of unfiltered air into the engine, by

holding a lighted match above the opening of the

starting engine exhaust pipe or the front of the in-:

let manifold. With the engine operating at high
idle speed, leaks or cracks will be indicated by a
downward suction of the match flame.

Remove the el-
bow assembly and pipe assembly from the ends of
the inlet manifold. Pull either end of the tube
assembly out of the inlet manifold far enough
Use a special puller
attachment, or a pair of pliers, to pull the tube
assembly out of the manifold.

(3) fr’f.wm,w','.-';-fn";ny/ manifold.

to remove the retainer rings.

Remove the re-

tainer rings from one end of the tube assembly,

then push the assembly toward the opposite end,
and remove the other two rings. Next remove
either section of the inlet manifold from the air
cleaner pipe elbow, and slide the section off the
tube. Then withdraw the tube from the remain-
ing section and the air cleaner pipe elbow.

Note. Remove one section of the manifold from the air
cleaner elbow, hefore withdrawing the tube assembly,
This will provide clearance for the bellows, which will
not pass throngh the ends of the inlet manifold sections.

(I-) Air eleaner. () f.ir-*x(“.r*;.pf-iri.‘?. The air
cleaner on a Diesel engine will clean and pass a
greater volume of air in a day’s run than the air
cleaner on a gasoline engine doing the same work
under like conditions. Each Diesel engine eylin-
der draws in a full charge of air on every inlet
stroke, regardless of the engine speed or the
amount of work the engine is doing; whereas the
volume of air taken in by a spark ignition engine
is regulated by the position of the butterfly valve
in the carburetor and changes with varying con-
ditions. The air cleaners do their work efficiently
only so long as the oil in the cup is thin enough
to flow freely, so it will spray into the filter sec-
tion and wash back the dirt collecting there. For
this reason, inspect air cleaners frequently and
service them promptly,

The interval between oil
changes and cleaning will vary with the weather
and the working conditions.

(b)) Maintenance.

In damp weather,
and on jobs where there is little or no dust, this
operation ‘may be necessary only every week
However, do not depend on visible detection of
dust, or lack of dust, in the air as a basis for serv-
icing the air cleaner. The high efficiency of the
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precleaner prevents the large dust particles from
entering the air cleaner, but it does not exclude
the finer ones. For this reason, the oil in the air
cleaner may become saturated with dust, due to
its fineness, much more rapidly than in instances
where dust is more apparent. The fine particles of
dust become suspended in the oil, lowering its
cleaning efliciency, without leaving any noticeable
sediment in the cup. Consequently, change the
oil in the air cleaner when it becomes thicker than
normal.

SCREW CLAMP

| JAR

Figure 186G, Precleaner,

(¢) Inspecting oil in aiv cleaner cup. Unsecrew
the wing nuts and take off the oil cup. Wash the
air cleaner cup and refill it when thé oil shows
evidence of cloudiness. Inspect the inside of the
air inlet pipe and air cleaner screen each time the
oil cup is removed. Clean or wash them if needed.
When refilling the oil ecup take care to fill both
the inner and outer sections of the cup to the oil
level bead. Fill to the level bead only. as a higher
oil level does not increase efficiency ; in fact it pre-
vents proper oil spray in the air cleaner. Never
attempt to change the oil in the air cleaner cup
when the engine is running. Doing so will permit
dirty oil being held in the screens by intake action ;
this will contaminate the fresh oil and also cause
an abnormally high oil level.

(d) Care of precleaner. Loosen the screw
clamp holding the glass jar in place and empty it
before it becomes three-fourths full. Inspect the
fing in the precleaner regularly; if they are dirty,
remove entire precleaner and wash it in a non-
iflammable eleaning fluid.

(e) Washking air cleaner screens. Remove the
lower sereen by unserewing the two wing nuts that
hold it in place. Slip the other sereens off the air
inlet pipe, one at a time, and shake them in a pan
of kerosene or some noninflammable eleaning fluid.
When a perfectly clean sereen is found, there is
no need to remove the screens above it. Only six
sereens are removable.  Replace the screens so the
frame cross arms of each pair are facing each
other. The wing nuts holding the screens in place
should be drawn up snugly to prevent vibration
of the screens. Refill the oil cup to the oil level
mark and replace it. Make sure all connections
are air tight. At least once a year—more often in
dusty areas—remove the entire air cleaner from its
support and thoroughly flush out the fixed screens
in the upper part of the cleaner body. To facili-
tate cleaning, first remove the oil cup and remov-
able sereens.  Wash all parts thoroughly and when
reassembling, make certain that all connections are
air tight.

f. LupricATING systEM. (1) General. The
main engine is provided with a full pressure lubri-
cating system. The oil pump assembly contains
two auxiliary pump sections (4, fig. 187), each
connected to a screened suction bell located at
the front and rear end of the oil pan. These
pump sections return accumulated oil from the
low end of the oil pan to the center sump in
which is located the pressure pump suction bell.
The pressure pump suction bell section (8) eir-
culates the lubricant under a pressure of approxi-
mately 30 pounds to all working parts of the
engine. il is forced from the pump to the
base of the filters (2), where a bypass valve allows
oil to go to the oil cooler (9), unless the engine is
cold.  From the cooler it is forced through the
filters (2) to the manifold tube assembly (6) and
then to the following :

(a) From the manifold tube assembly (6)
through tubes (3) to the main bearings.

() From the main bearings through drilled
passages in the crankshaft to the connecting rod
bearings.

(¢) From the connecting rod bearings through
the drilled rods (11) to the piston pin bushings
and through oil spray holes (10) for piston cooling.

(d) From the manifold tube assembly (6)
through tubes (5) to the hollow rocker arm shafts
and valve rockers.

(¢) From the manifold tube assembly (6)
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. Cannection to oil pressure giage,
2. Jilter.

Tubes to main bearing.
Auwziliary pump sections.

Oil tubes to rocker arn shafts.
Wanifold tube.

s Qe 20

Figure 187.

through the tube (7) to the bearing for the upper
shaft of the oil pump.

(/) From the front main bearing through the
tube (12) to the idler gear bearing. front cam
shaft bearing, and accessory shaft bearing.

(2) Oil gage. (a) The oil gage (fig. 18T) indi-
cates the oil pressure which is set at approximately
30 pounds h\\' the oil pressure relief valve in the
pump. If low oil pressure or none at all is indi-
cated, check these items in the order given:

1. Oil level.
2. Clogged oil filters,
3. Defective o1l gage or clogged or hroken

line to the gage,
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7. 00l tube to oil sump upper shaft bearing,
8. Pressure pump section.

9. 0il conler,

10, Oil spray holes,

1. Drill rods to piston pin bushing.

12. Oil tube to idler gear bedaring.

Main engine Iubricating system.

5. Clogged oil pump screen,
5.8

ticking oil pump plunger.

-

Ve I,E-;lkin;_-' connections.

-3

Loose bearings.

e

8. Worn oil pump gears.

9. Improper adjustment of oil pressure ad-
justing screw.,

The oil pump
is driven from a gear on the cam shaft through a

(3) il pumps. () General.

vertically mounted two-piece tongue and groove
h}}:l ft.

cooler, oil filters, engine bearings, and other oper-

[t circulates oil under pressure to the oil

ating parts.
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Figure 188. Step 1 in removal of oil pump.
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Take off both oil pan side covers.

736205—47—11

1. The oil pump assembly can be removed
through the side opening of the oil pan.

2. Remove the suction bell assembly from

the oil pump suction bell mounting.
(See fig. 188.)

4. Remove the nuts, locks and lockwashers
from each end of the stud on which the
two auxiliary pump suction bell tubes
are held to the pump.

4. Install two nuts (one nut to drive against
a lock nut) on one end of the stud. and
force up out of the separator assembly,

5. When the center threads of the stud have
cleared the separator, remove the nuts
and raise the stud high enough for its
lower end to elear the fitting on the end
of the auxiliary suction tube which
leads to the front suetion bell.

7. Remove the capserews holding the pump
to the bracket assembly (fig. 1588), low-
er the pump to the bottom of the oil
pan to clear the upper end of the stud
from-the fitting on the rear auxiliary
stuction tube, and then remove the

-

pump from the door on the right side
of the oil pan. (See fi

o, 180.)

Figure 189, Removing oil pump.

. Before replacing the pump in the engine
examine the oil pump bracket gaskets,
and replace any damaged ones.

(4) Nuction bell and screen. (a) Removal.
Remove the oil pump suction bell through the side
opening of the oil pan by backing off the nuts
from the studs (fig. 190) that hold it to the oil
pump. Remove the capserews that hold the cover
to the bell assembly and slide out the screen as-

~F
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sembly.
bell in kerosene before replacing them.

Wash the screen assembly and suction
Clean
sereen assembly at least twice a year, or more fre-
quently if needed.

(b)) Re ;H’rrrr“mrh/ of Ir'_frrxfrwfx.
bling, install new gaskets between the cover and

When reassem-

sereen assembly, between the sereen assembly and
suction bell, and between the oil pump and suction

bell.
:_.
1"— STUDS
L]
"

BELT ASSEMBLY

SCREEN ASSEMBLY

Suction bell and screen.

Figure 1910,

(5) Ol pressure relief valve.  (a) ‘lrf‘ju,\'.’nrf’m"
The relief valve arrangement provides a means by
which the oil pressure may be kept reasonably
constant under normal operating conditions, un-
less excessive wear takes place in the pump or en-
gine parts. This valve consists of the plunger
(fig. 191), spring, and adjusting serew. It may
be reached for adjustment without draining the:
crankease oil, by removing the inspection cover on
the right side of the eylinder block. Inecrease or
decrease the oil pressure by turning IN or OU'T on
the adjusting screw.

ADUSTING SCREW

PLUNGER —————>

Figure 191. Pressure rvelief valve.

(b f’f.s.-nlr;e-za The lnltlll_f_ft'l’ may fail to fumnec-
tion properly if foreign material gets between it
and the seat. If the plunger is removed tor elean-

ing or inspection, mark the adjusting serew and
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pump body. Count the number of turns required
to remove the screw. By this means the screw catl
be returned to its original position and thus retain
the same o1l pressure. After cleaning the contact
surfaces, check to see that the seat is smooth and
flat, and that the sealing surface of the plunger
15 in good condition. If this plunger is function=
ing properly, the gage needle should vary only
slightly,  When replacing a worn plunger, adjust
until the desired pressure is obtained.

(6) il cooler. I;‘lllll'i(‘.:tlil\g
oil flows from the oil pump to the oil cooler before
it passes through the oil filters. The oil cooler i8
located just ahead of the water radiator and can
be removed separately or as a unit with the radi-

() Description.

ator assembly.

(b) COleaning, Remove the sereen guard as- |
sembly. Drain the oil from the oil cooler by loos-
ening the vent plug (fig. 192) at the top left of the
cooler and removing the drain plug at the bottom.
Drain the oil filter base and disconnect the oil
‘cooler tubes. Remove the capserews that hold the
oil cooler to the radiator, and lift off the oil cooler.
Flush out with water or compressed air, any acci-
mulation of debris between the fins and tubes.
Wash the inside of the cooler with kerosene. D g

COOLER
TUBES

0il cooler.

Figure 192.

(7) Oil filters. (a) Each oil filter
has an edge type metal element surrounding an abe
(See fig. 193.) The oil fil
tered by the outer element goes to the bearings:

General.

sorbent type element.




)

e ——

o = -

w4 r 7%, % 10
. ‘mw, % m,,,,, BEARINGS

cating —
iu‘fu[r.-_', % W %H /////% 4EW _‘__‘Jl
|I!:'|' i:.

/// "// I/ =‘
fli=———un

RETURN TO SUMP

|
&

Figure 193. il filter system.
gl 1.]|
itee!l

fubest ‘ -h J

while the oil filtered by the inner element is re-
turned through the metering hole in the stud to
the oil pan. If the oil is cold and viscous, a by-
pass valve in the filter base opens to permit oil to
flow directly to the filters from the pump without
passing through the oil cooler. TIf the outer ele-
ment becomes clogged, another bypass opens to
permit oil to flow directly to the bearings without
passing through the filter elements. Check these
bypass valves to insure that they are functioning
properly.

(b) Washing oil filters. Service the filters each
time the crankcase is pumped out. Remove the
drain plug (fig. 194) from the bottom of the oil
filter sludge compartment and remove the clamp
nuts from the top of the oil filters. Then remove
the cover and lift out the filter elements. Separate
the outer and inner elements by pulling them
apart. Wash all the parts removed with kero-
sene and allow them to drain thoroughly. Wash
the case and sludge compartment. Replace the
filters and reassemble.

2 S e O

e
-

J. Inner filter element.

y iy
S il
=
=

i |
3
: i
4
. A
.
i ——
1. Cover. }. Case.
2. Clamp bolt. 1]

a. Sludge compartment,

6. Drain plug.
7. Outer element.

Figure 194. Removing crankease oil filter
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(¢) Disassembly of filter for replacement.

I, Figure 195 shows the filter housings and
base completely disassenmbled.

2. The screw assembly (10), gasket (1),
spring (3),and plate assembly (4), are
held in place in the top cover (2), by a
snap ring (), that fits in a groove on
the screw assembly (10).

They, in

-

-

(8) Draining and washing crankcase. A pipe
fitted with a valve is connected to the crankcasé
sump.
heated, then open the valve on the engine mounts
ing rail. (See fig. 196.)

Wash or flush the crankcase periodically to res

move foreign particles. Once every month when

the lubricating oil is changed, drain the crankease

111'1"']

o,
12 13 14 15 ol

1 (d
1. Gasket, 4. Plate aszsembly. T. Clamp. 1, Bercw assembly. 13. Element case., i
2, Top cover. a. Snap ring. 8. Filter stud. 11. Spring. 14, Base, A
3. Spring. 6. Nut. . Plunger. 12. Filter element 15. Spring. l"l"'
3 . =l - 1 iie]
Figure 195, Oil filter disassembled. I:

¥
: 2 : 9)

turn, hold the filter elements iIn posi- with

tion. barco
4. With the top cover assembly and filter ()
elements removed, remove the nut (6) b v

at the bottom of the filter stud (8). bha +
This nut holds the retainer elamp (7) .

that secures the filter element case (13)
to the base (14). Remove the filter
stud (8) with a pipe wrench, taking
care not to damage the metering hole
in the stud.

4. Remove the plunger (9) and spring (11),
and clean or replace them if needed,
whenever the filter assembly is taken

The plunger permits oil to

flow directly to the oil filters when the

oil in the system is too cold or viscous

Thor-

oughly clean the oil passages in the

filter base (14) and stud (8).

apart.

to flow t}ll'(ili;.fh the oil cooler.
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Figure 196.

Diradining engine sump.
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while the engine is hot. Pour two gallons of en-
gine flushing oil into the crankease. Run the en-
gine for three minutes, checking to insure that the
il gage indicates pressure. Then drain out the
flushing oil. If sludge is noticeable when remov-
ing the oil from the erankease, inspect the pres-
sire system oil pump sereen and clean it if needed.
(See f(4) above and fig, 190, suction bell.)

g. Coorine SysteMm. (1) Deseription. (a) A
gear-driven centrifugal pump circulates a coolant
through the cooling system. The water jackets
extend the whole length of the eylinders. Water
directors provided in the eylinder heads direct the
water against the valve ports and precombustion
chambers.

(6) The starting engine and diesel engine cool-
ing systems are so interconnected as to have the
lieat from the starting engine assist in warming up
the Diesel engine for starting in cold weather.

(¢) A sealed pressure overflow valve on the
adiator prevents the loss of water by maintain-
ing a pressure of about 6 pounds per square inch
in the cooling system. The sealed pressure over-
flow reduces the natural loss of coolant by evapora-
tion. This is especially beneficial when antifreeze
solutions are used in the cooling system.

(d) Make every effort to use soft water or clean
rain water in the cooling system. Soft water will
make a good lather with ordimary soap: hard
water will not. If it isnecessary to use hard water,
treat it with an authorized water softener.

(2) Owerheating. 1If difficulty is experienced
with the engine over-heating, check the probable
causes in this order:

(«) Insuflicient water in the cooling system. If
the water level has been allowed to fall so low
that there is no longer cireulation, stop the engine
immediately and allow it to cool before adding
water, Add water slowly while the engine is run-
ning. These precautions will minimize the pos-
sibility of cracking eylinder heads.

(6) Loose fan belts. Adjust the fan belt as
described in (6) below.

(¢) Failure of water temperature regulator to
open. Check the regulator for opening tempera-
fure as described in (8) below. Observe the
amount of scale deposited on the bellows. Too
much scale will obstruct the operation of the
regulators,

(d) Badly corroded water impeller or impeller
loose on shaft.

(¢) Excessive scale or sediment deposits in
radiator, cylinder head, and block. Such deposits
can cause serious damage to the engine and cause
lubricating oil to deteriorate rapidly by retarding
the transfer of heat from the head and eylinders
to the cooling water. In such cases, the water
temperature may not be above normal. However
loose scales and sediment may deposit in water
passages to such an extent that cireulation will be
retarded, in which case the water temperature will
rise above normal,

(3) Cleaning cooling system. Check for lime
and scale in the cooling system, when hard water
has been used, by removing one of the precombus-
tion chambers and inspecting the surface which
comes in contact with the cooling water. Drain
the cooling system by opening the valve at the
lower left hand corner of the radiator, removing
the pipe plug at the rear of the water manifold
on the left side of the engine, and opening the
drain cock on the underside of the starting engine
water pump impeller housing, To remove the
seale, fill the cooling system with an authorized
scale remover or cleaning solution. Operate the
engine for three hours and then drain the cleaning
solution. Flush the system thoroughly to remove
all traces of the scale remover. and refill with
clean, soft water.

(4) Radiator removal. Drain the cooling sys-
tem, oil cooler, and oil filter base. Remove the
hood. Take off the guard assemblies between the
radiator and radiator braces. Disconnect the oil
cooler tubes (fig. 197), the water connections,
brace rods, and nuts holding the radiator to the
front supports. Then lift off the radiator and
oil cooler as a unit, with a chain hoist. After
cleaning all the inlet and outlet pipes thoroughly,
carefully check all gaskets, and replace damaged
ones. Inspect the inlet and outlet hose, particu-
larly about the clamping points, to insure that
they are not deteriorated, and are free from leaks.
Thoroughly flush out and clean the radiator body.

(5) Sedled pressure overflow. (a) A sealed
pressure overflow assembly is provided on the en-
gine to prevent the loss of cooling water through
the radiator overflow tube. Due to the expansion
of the coolant by rising femperature, a pressure
will be built up in the cooling system each time the
engine is started. If there is no pressure in the
cooling system, the coolant will not escape through
the radiator overflow tube.
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BRACE RODS
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OlL COOLER TUBES

FRONT SUPPORTS

Figure 197.

(b) When a pressure in excess of 6 pounds per
square inch exists, the pressuve relief valve will be
forced away from its seat and the coolant will
flow out of the radiator overflow tube. As the
pressure decreases, the valve will begin to close,
and close fully when the pressure reaches 6 pounds
per square inch.

(¢) When a vacuum of 1 pound per square inch
exists in the cooling system, the vacuum release
valve will open.
cooling systemn until the vacnum becomes less than
1 pound per square inch.

(d) Remove the seal assembly (fig. 198) by tak-
ing out the machine serews that hold the housing
in place, and remove the housing and the seal plate.

(¢) Replace any leaky gaskets between the radi-
ator tank and the seal plate, and between the seal
plate and the housing.

(f) To remove the seal assembly, pry under the
opposite edges of the pressure relief valve.

This permits air to enter the
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removal and reassembly.

(¢) To install a new seal assembly, place the
seal assembly in position in the housing and press
down evenly with the thumb on the seal of the
The edge of the cup on the
end opposite the pressure relief valve should be
firmly seated and recessed in the housing.

pressure relief valve.

Note. While replacing the gaskets, be sure that when
the housing is installed, the eutout portion of the gasket
and the relieved portion in the housing register with the
lower hole in the radiator top tank.

(6) Fan. (a) Description. The fan is driven
by two V-belts from the crankshaft to the engine.
Keep the fan belt clean of any accumulations of
dirt and grease, since such foreign material acts
as a grinding compound and will cause excessive
wear of the fan belt pulleys.

(b) Fan belt adjustment. Keep the fan belts
adjusted so that with light pressure they can be
pushed inward at the center approximately 114
inches. If the fan belts are too loose, they will
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Figure 198. Pressure velicf valve,

slap against the pulleys, cansing unnecessary wear
to the belt, and possible slipping to the extent that
the engine will overheat. If the pulleys are too
tight, unnecessary stresses placed upon the fan
bearings and belts shorten the life of both. To
adjust the belt, loosen the lock nuts holding the
bracket (fig. 199) to the timing gear cover; turn
the adjusting serew clockwise to tighten belts, or
counterclockwise to loosen them. When the ad-
Justment is complete, tighten the lock nut on the
adjusting serew and fan bracket retaining nuts.

(¢) Fan belt replacement. Replace worn belts,
or belts stretched to a point where adjustment is
impractical. Do this by loosening the nuts hold-
ing the fan bracket (fig. 199) to the timing gear
housing, and backing off the adjusting screw (this
will shift the position of the bracket on the timing
gear housing) until there is sufficient room to
nstall the belt. (See fig. 200.)

LB ‘
A
’, | FAN BRACKET ADJUSTING SCREW

L] | , :
TH

= .

Figure 199.  Adjustment for fan belt.
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Figure 200. Installing fan bells.
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(T) Water pump. (@) Desceription. The Diesel elbow and the fuel filter at the fuel §lseu

engine water pump, mounted to the rear of the tim- filter end.
ing gear case on the left-hand side of the engine, 5. Remove the nuts (5) and all the cap-
eirculutes the coolant through the engine. screws around the pump except (3)

and the one directly opposite. Re-
move the pump.

i\

BEARING ASSEMBLY
-

E Gt

\MPELLER DRIVE GEAR

*

PACKING )

LR
-'?

THRUST PLATE

BRACKET

- v -
W SHAFT  ADJUSTING NUT

Figure 201. Cut-away of water pump.

; 1. Bypass tube. G, Bracket assembly.
(b) Water pranp !'”"'";"";”f"' nut adjustment, Take 2. Bearing assembly. 7. Pump inlet line.
care when tightening the water pump pack nut 3. Hold-down screws. 8. Water elboiw.
not to bind the shaft by overtightening. Too tight b Timing gear housing. 9. Water tube.
an adjustment prevents coolant from wetting and A
lubricating the pump packing and shaft, resulting Figure 202. Water pump remopal,

in scoring the shaft. If the pump leaks when
adjusted properly, install new packing. Tighten
the water pump packing nut by turning in the
direction the shaft rotates, until the water leak
is stopped. then back off one-sixth of a turn. The

6. The two capscrews not removed hold the
bearing assembly (2) to the bracket as-
sembly (6), and do not extend into the
timing gear case.

yacking should be only tight enough to stop any . . lors
Ly . kBl RIS et 7. When replacing the pump, examine the "™
leak, but not tight enough to bind the shaft. water pump body and attaching gas- £
. - € Y ¢ d « £ gas _

(¢) Water pump removal and replucement. retai)

kets. Replace if damaged.
/. To remove the water pump, it is first . Jliove
s Sipedh g (8) Water temperature rvegulator. (a) De- By
necessary to remove the air eleaner, in i L ¥ Vi)

: = - " seription. Water temperature regulators are used $i

order to obtain suflicient clearance for ; 13 il

z e : ; to restrict the flow of coolant through the radiator, R,
withdrawing the water pump drive . & AR b

; until the engine warms up. The regulators are

S o A K i . 115
-‘f::e ::‘};1; ';:;2';'“”“:‘-’ gear housing. S0 eonst 1'1.1(?!'9(1 that if the ttlv.!l.'mnl th}nld be puncs Wi,

2 _ ST e W tured accidentally, they will immediately open to % ;
2. Remove the capserews between the regu- % At fenloty ks
e : : = a. position of salety. mlliq

lator bypass tube (1, fig. 202) nml. the (B).Chsoking. A vegilutor: should bo Tl .:-;.I.;Iil-
water pump, ““f} ””‘h capscrews from open at 180° F. (plus or minus 5° F.). To check _\-,-.;_!lll

the pump inlet line (7). the water temperature regulator, suspend the unit “:
3. Remove the elbow (8) between the water in an open pan of water so that the regulator is -,II!IM
pump and the cylinder block. completely covered. Gradually heat the wateriil - -
4. Disconnect the tube (9) between this until the regulator reaches its fully open position. .Il_l"‘l;
U )
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Use an accurate thermometer to note temperature;

stir the water to obtain a more nearly accurate

check.

RETAINER PULLER jg RETAINER
W

Figure 203. Removing regulator retwiners.

(¢) Removing and installing. Drain the cool-
ing system until coolant level is below the regula-
tors. Remove the regulator housing cover, hose
conmection, and pipe assembly as a unit. Use a
retainer puller, provided for the purpose, to re-
move the retainer from the housing bore. (See fig.
203.) The hooks of the puller fit in the slots of
the retainer. Lift out the regulator. When in-
stalling a retainer, locate the slots to permit future
use of a puller. Also, firmly seat the retainer in
its bore.

h. Starring Sysrem. (1) General. The Cater-
pillar diesel engine employs an auxiliary starting
engine mounted on the left side of the diesel, for
starting purpose. The engine is of the gasoline-
operated, two-cylinder, four-cycle type, develop-
ng 24 hyp.

(2) Removing the starting engine. (a) Drain
the oil from the starting engine transmission and

crankease and drain the Diesel engine cooling sys-
tem. Disconnect the carburetor control rod (6,
fie. 204) and the fuel line at the carburetor. Re-
move the nuts holding the inlet and exhaust mani-
fold assembly (4) to the starting engine and to the
Diesel engine inlet manifold elbow (5). The
starting engine manifold, ecarburetor, and air
cleaner may then be lifted off as an assembly.
Remove the capserews that hold the Diesel engine
air cleaner to the inlet manifold elbow. Remove
the Diesel engine cleaner clamp nut (1), swing the
clamp forward and lift off the Diesel engine air
cleaner.

(#) Remove the inlet and outlet water con-
nection pipes (8) and (3) to the diesel engine.
Take off the wiring conduit (7) and spark plugs
(2). Also disconnect the control rod from the
pinion engaging lever (9).

(¢) Take off the starter pinion control housing
which is attached to the rear flange of the diesel
engine flywheel housing. After removing the cot-
ter pin and nut, take off the eylindrical guard that
covers the starter pinion lateh. If the starter pin-
ion is meshed with the flywheel ring gear, press on
the two latches to disengage the pinion from the
flywheel.

(d) Remove the capscrew holding the starting
engine transmission housing to the flywheel hous-
ing of the Diesel engine. Remove the three cap-
screws and cover over the starting engine flywheel.
Support the weight of the starting engine with a
hoist, and remove the remaining capscrews hold-
ing the starting engine to the Diesel engine cyl-
inder block.

(e) Pull the front end of the starting engine
away from the Diesel engine far enough for the
flywheel to clear the rib. Move it forward until
the starter pinion and latch assembly clean the
opening in the flywheel housing. Hold the two
Hanges at the rear of the transmission together so
the starter pinion shaft will not be pulled out of
the transmission. Lift out the starting engine.

(3) Reinstalling the starting engine. When in-
stalling the starting engine, it is recommended that

a new gasket be used between it and the Diesel

engine. Clean the gasket surfaces and cement the
gasket in place on the starting engine. Allow the
cement to set and then coat the surface of the
gasket with grease. Maneuver the starting engine
into place, taking care to avoid damaging the

gasket,

165

— e

—




Diesel engine air eleaner clamp nut,
Spark plugs.

Lo o M=

Water connection between dicsel engine cylinder head
und starting engine eylinder head.
Inlet and exhaust manifold assembly.

Sy -

. Diesel engine inlet manifold ethow,

G, Carburctoy control rod,

T.- Wiring conduit.

8. Liniet water pipe.

9. Pinion engaging lever.,

10, Starting engine air cleaner,
11. Diesel engine air cleaner,

Figure 204. Starting engine.

7

Figure 205. Removing starting engine.

(4) Starting engine repairs. (a) Valves and
valve mechanisn.

1. General, Compression pressure losses

ocenr when the valve faces and seats

become pitted. Check valves oceas-
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ionally to see that they are seating
properly. Do this by rocking the
starting engine against compression,
I1f the eylinder head gaskets and piston
rings are in good condition and the
engine does not “rock back™ against
compression, it is likely that the valves
and seats should be refaced and re-
ground.

Valve inspection and reconditioning.

(a) With the starting engine re-
moved from the engine, take
off the nuts holding the cylin-
der head to the eylinder block,
and remove the cylinder head.

(b) With a valve spring compressing
tool, compress the spring (fig.
206) until the locks can be re-
moved from the retainer. Lift

13
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out the valve and remove the
retainer and spring.

(¢) Inspect the valve seats in the
eylinder block and the faces
of the valves as outlined 1n the
Diesel engine section. Recon-
dition them, if needed. If the
faces of the valves are pitted
or \\':1I'|wtl. replace them with
new valves,

BUSHING SPRING

.'/'

VALVE LOCKS

Figure 206. Valve assembly.

(1) Clearance between a new valve
stem and a new bushing is
0.002 to 0.004 inch, with a worn
limit of 0.005 inch for inlet
and 0.007 inch for exhaust
valves, I'f the valve stem bush-
ings are worn, replace them
with new bushings. After
taking out the capserews and
locks that hold the valve lifter
and guide assembly in place,
remove it. (See fig. 207.) Us-
ing a drift shaped to fit the
bore of the bushing drive each
bushing down out of the eylin-
der block.

dushings. New replacement bushings

are finished to the proper bore dimen-
sion and require no reaming after in-
stallation. When installing new bush-
ings, press them down into the cylin-
der block with the inserting tool until
the top of each bushing is 1y} inches

i
! GUIDE ASSEMBLY

‘.x

\

Figure 200, Removing valve guide and lifters.

below the top of the eylinder block or
the distance (A). (See fig, 208.) If
a longer exhaust valve bushing is used,
press it in until the bottom of the bush-
ing is even with the bottom of the inlet
valve bushing.

BUSHING
INSERTING TOOL

Figure 208. Installing volve stem bushing.

; I?r r.h\'.w'ﬂ.rfjf‘.i/. (';II'(’fIIII‘\’ r']e;ﬂ] l]](- ]);H'L_u;
of the valve mechanism before reas-
sembling them. When reassembling,
check to see that the locks are k:f)l't'i'n'tl_\'
installed in the lock retainer. Coat-
ing the inside of the locks with heavy
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grease facilitates installation. When
reinstalling the eylinder head on the
block, replace the eylinder head gasket
with a new part.

5. Valve elearance adjustment. Make the
valve clearance adjustment while the
engine is hot. Crank the engine until
the valve closes and the valve lifter is
at its lowest point. Loosen the lock
nut on the valve adjusting serew and
turn the screw until there is 0.008-
inch clearance between the end of the
valve stem and the head of the ad-
justing screw. Tighten the lock nut
and check the adjustment.

geper o I\ 144

=

Figure 200, Valve clearance adjustment.

(b) Piston, rvings, and connecting rods.

I. Removal. The piston and connecting
rod assembly can be removed from the
top of the eylinder block after remov-
ing the cylinder head and connecting
rod bearing caps. An engine that
shows a loss of power, excessive oil con-
sumption, and loss of compression may
need to have the cylinder bores re-
conditioned. While the piston is re-
moved, it is a good practice to gage
the cylinder bore for possible out-of-
round (eccentricity) and wall taper.
I[f the cylinder bore shows an out-of-
round of more than 0.005 inch or a
taper of more than 0.010 inch, the cyl-
inder bore should be reconditioned and
new pistons and rings installed.
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Pistons. Measure the piston clearance

on the thrust side of the piston with
a thickness gage. The piston skirt
clearance of a new piston should be
0.006 to 0.008 inch. Thoroughly clean
the piston surfaces and ring grooves
before installing rings or replacing
pistons in the cylinder. The most
satisfactory method of cleaning these
pistons is to follow the recommenda-
tions outlined for cleaning the diesel
engine pistons.

fings. New compression rings should

have 0.0015 inch to 0.003 inch side
clearance, and oil rings should have
0.001 to 0.0025 inch clearance, in the
ring groove. After installation on the
pistons, the rings should be free in the
grooves so they can be rotated without
binding. The ring cap for the com-
pression rings and oil control rings
should be 0.012 to 0.020 inch. Take
this measurement at the smallest di-
ameter of the cylinder bore.

4. Piston p;n fmx/.-;.vr_(;. It is not :I]\i':t_\'.*‘»

necessary to replace piston pin bush-
ings whenever new precision bearing
shells are installed in a connecting
rod. In many cases, bushings may be
serviceable even though the second re-
placement of bearing shells has been
made. After removing the oil from
the pin and bushing, it is possible to
feel the clearance between them. In-
stall a new bushing only when the
clearance exceeds 0.003 inch.

A new piston bushing must be finished
to the correct size after it is pressed
into the connecting rod and the oil
hole drilled. New connecting rods
have the piston pin bushing bored in
a special machine which maintains the
proper center-to-center distance and
parallelism of the connecting rod bear-
ing and piston pin bore. Recondition
rods in the same manner. A new con-
necting rod makes the best templet for
center-to-center distance. The piston
pin should be a thumb push fit in the
connecting rod bushing and piston, at
normal room temperature (70° F).




Pigure 210, Checking piston pin bushing.

Never force the piston pin into the pis-
ton. Replace the piston assemblies in
the same cylinders from which they
were removed. The connecting rods
are marked on the camshaft side to as-
sure correct assembly. Cylinder No. 7
is located at the timing gear end of

the engine.

5. Connecting rod  bearings. Precision

babbitt-lined bearing shells are used.
These bearings do not require fitting,
and they may be removed and replaced
through the inspection opening of the
crankcase pan. New bearing clear-
ance is 0.0025 to 0.0035 inch. Be-
fore inserting a new bearing, always
check the erankeshaft bearing surface
to see that it is not scored or damaged.
Bearings 0.020 inch undersize are serv-
iced for reground crankshafts. When
replacing the bearings, check to see
that the protruding portion on the back
of each bearing half lines up with
its corresponding groove in the con-
necting rod and bearing in cap. This

Figure 211, Connecling rod bearving and cap.

. Connecting rod bolt nut.

. Connecting rod bearing cap.
. Lower bearing shell,

. Upper bearing shell.

Ty GO 00 ™~

. Comnecting rod boll.
. Connecting rod bearing.

-2 =

. Piston pin bushing.
8. Piston pin.

Figure 212. Connecting rod assembly.

locks the bearing in place and keeps it
from rotation.

() Fuel system. (a) General. The starting
engine gasoline tank, mounted on the radiator
end of the Diesel engine, supplies fuel to the
carburetor on the starting engine by gravity feed.
Air, entering the carburetor through an air filter,
mixes with the fuel in the carburetor and is sup-
plied to the eylinder through the intake manifold.
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Figure 213. Carburetor adjuwstment.

(b) Carburetor adjustment. To obtain an ap-
proximate adjustment, turn the high speed adjust-

ing screw one turn from the c¢losed position. Turn
the idling speed adjusting screw two turns from

the closed position. Start the engine and allow
it to warm up. A more accurate adjustment can
be obtained by turning the high speed screw out
to make the adjustment richer, or in to make it
leaner. Adjust this screw to a point that will give
the greatest amount of power with a clear exhaust.
Turn the idling speed adjusting screw to a point
where the engine will idle regularly at slow speed
without emitting black smoke from the exhaust.
Turn this screw in to make the mixture richer, or
out to make it leaner. Turn the idling speed
control screw to the left (out) to decrease the
idling speed, or to the right (in) to increase it.
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Figure 214

(¢) Sediment bowl and filter. The sediment
bowl collects water and sediment that may be
in the fuel. To remove the collected water and
sediment, close the valve under the fuel tank and

remove the bowl by unscrewing the nut that clamps

it to the body of the valve. Unscrew the edge type
filter and shake it in kerosene or some noninflam-
mable washing fluid. When replacing the bowl,
see that the gasket is clean, is in the correct posi-
tion, and is not broken. Remove the fuel line
sereen in the earburetor and elean .it whenever
seryicing the sediment bowl. Do this by removing
the screw that holds the body assembly in place
over the screen and stud; then remove the body
assembly and slide the fuel line screen off the stud.
Occasionally remove the drain filter on the start-
ing engine inlet manifold and inspect the filter
element. If it is deteriorated, replace it.

FILTER

Figure 215. Starting engine sediment bowl filter.
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(d) Carburetor. bodies are separated, orif fuel leakage

1. Type. 'The starting engine is equipped is evident.
with a downdraft carburetor of the (e) Governor. |
double venturi type. 1. Deseription. The governor weights (6, i
2. Removal. Disconnect the fuel line from fio. 217) are attached to the camshaft I
the inlet body. Drain the bowl by re- gear in the timing gear housing. The il
moving the plug in the base. Remove governor spring is located in the gov-
the air cleaner and adapter assembly ernor control housing (2). The rota-
and the throttle control rod. Remove tion of the governor weights sets up a
the nuts which attach the carburetor force through the shiding sleeve (5)
to the inlet manifold and lift off the and governor control lever (4) to act |
! carburetor. against the tension of the governor f
H if
: ;.
| PIN FUEL VALVE i
iment I.I
1y bel o :I
and 1 16 |
s, 43 I
i and 64 I
ampsg g |I.
> type %} i
iflam: l !
bowl. ”!
]u.l.-']- |
| Line I
never ERSE l'
oving L
place {
|I|Hl'-'
stud 4 r
| |
Figure 216. Float replucenent.
filter
3. Float assembly. If the fuel valve leaks as f
3 evidenced by the fuel leaking out of the
" intake manifold breather on the start-
:\_ﬂ ing engine, inspect the seat of the valve
' assembly after removing the pin and
flont assembly. Clean any foreign
material from the seat or if worn, re-
place the valve assembly. If a meas-
urement of 194 inches does not exist
between the face of the air intake as- '
sembly (without gasket) and the float i
as shown, replace the float assembly. 1
N 4. Replacing carburetor gaskets.  When re- .
: placing the carburetor on the starting
7, engine, f‘ii a new gasket between the 1 Tow idle iaioh. b Govmnar.
two bodies of the carburetor flange. 2. Housing. 5. Sliding slecve.
\ Install a new gasket between the two 3. Carburetor control lever 6. Governor weights.
d_‘_f bodies of the carburetor whenever the Figure 217. Removing governor control housing.
;
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spring. Since action of the lever is
transmitted through the carburetor
control lever (3) and rod to the ear-
buretor, the position of the sliding
sleeve and lever arrangement deter-
mines the opening of the carburetor
throttle shutter. Thus the engine
speed is governor-controlled at all
times except at low idle. At low idle
the control rod is held in a fixed po-
sition by swinging the low idle latch
(1) down to limit the forward travel
of the carburetor lever (3).

2. Replacing control lever packing. Fuel
leakage through the carburetor con-
trol lever can be corrected by install-
ing new packing. Remove the carbu-
retor control lever after loosening the
capscrew that holds it to the shaft.
Withdraw the washer and packing
from the counterboard hole in the
housing, Insert new packing and re-
place washer. Place the key on the
shaft and clamp the control lever,

3. Low ddle speed adjustment. The low
idle speed is controlled by the adjust-
ing screw in the lever (fig. 218) on the
carburetor. Set the adjusting screw
for a low idle speed of approximately
800 rpm. Then adjust the set screw
in the latch so that the low idle speed
adjusting serew will be held against the

stop. The governor controls the Pigure 218, Low idle speed adjustinent.
speed of the engine when the latch is
thrown back away from the governor
lever.

4o High idle speed adjustment. The high
idle speed is controlled by the gover-

nor spring. (See fig, 219.) TInereas- (1)
ing the tension on the spring increases e s
the high idle speed, while decreasing ADJUSTING sing
the tension decreases the speed. HE Pas
Loosen the lock nut and turn the ad- Leng
justing nut on the front of the gover- e
nor spring housing until the cortect Uzal
idle speed of 2,850 rpm is obtained. Diese]

If the starter pinion latches disengage N
before the Diesel engine starts, adjust
the starter pinion latches ((7) below).
If the governor has a tendency to
“surge” or “hunt,” the L‘(.lll(.lifiull‘ can Figure 219. Governor control mechanisit.

GOVERNOR SPRING




usually be corrected by freeing the
linkage or by changing the length of
the control rod from the governor to
the carburetor throttle shutter.

! (6) Intake air system. (a) Jf«_:n.i}’m"a’x. The
_l mlet manifold (4, fig. 204) distributes the air-fuel
Bl charge to the engine cylinders. It is important
Ml that the air intake system from the manifold
flanges to the air cleaner on the carburetor be kept
free of any air leakage.

1. Removing manifolds. The manifold is
removed from the engine by taking out

, the nuts holding the unit to the cylin-
der heads and to the heater pipe elbow
assembly.

2. Replacing gaskets. Whenever the mani-

i fold is removed from the starting en-
gine, install new gaskets between man-
ifold flange and cylinder head inlet
part, and manifold flange elbow as-

{ sembly.

(b) Air cleaner. Air entering the carburetor
first passes through a filter, which-is removed by
lifting out of the carburetor intake.

1. Washing air cleaner. Unserew the nut

- at the top of the dome and remove the

A\ filter section from the oil cup. Wash

: by shaking the filter section in a pan

\ of kerosene or authorized washing

fluid. Wash and refill the oil cup and
reassemble the air cleaner.

2. Replacing gasket. The connection be-
tween the air cleaner and carburetor
must be kept air tight, Before replac-
ing the air cleaner on the carburetor,
examine gasket carefully, replacing if
worn or cracked.

(T) Starting mechanism. (@) Deseription.
The starting engine transmits its power through
a single plate clutch and a two-speed transmission
to a sliding pinion which is engaged with the Die-
sel engine flywheel gear by means of a hand lever.
The pinion is automatically disengaged by centri-
fugal force acting on the pinion latches when the
Diesel begins to operate under its own power.

(b) Cluteh. Tt is important to maintain the
starting engine in proper adjustment, as deseribed

below. This will assure longer cluteh facing wear,
and more satisfactory starting of the Diesel en-
fine.

T36205—4T -12

Note. Neglecting to drain the starting engine ecluich
compartment periodically may cause the cluteh facings
to be damaged by oil.

(¢) Clutch adjustment. To test the adjustment,
pull the cluteh lever to the engaged position. The
lever should go into this position with a distinet
snap, and should require a reasonably hard pull.
To adjust, remove the plate from the side of the
clutech compartment. Turn the cluteh adjusting
collar until the lock pin is accessible. Pull the lock
pin out and turn the collar to the right until the
lock pin drops into the next hole. Test adjustment
by engaging the clutch. If one hole gives a
slightly loose adjustment and the next gives too
tight an adjustment, use the looser adjustment.
Test the cluteh frequently and adjust when
needed. TIf oil is noticed in the housing, remove
the plug to drain the compartment.

LOCK PIN

gt

6 COLLAR . i

Figure 220, Starting engine eluteh adjustiment.

(d) Cluteh removal,

7. With the starting engine off the Diesel,
remove the transmission and starter
pinion assemblies as a unit from the
cluteh housing.

Caution: If the transmission is not to be

disassembled, take care not to allow the

starter pinion shaft to slip out of the trans-
mission,

2. Remove the capserews holding the cluteh
housing to the eylinder block. Lift
up on the clutch housing so the clutch
driving plate will slide out of the fly-
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wheel, and withdraw the clutch hous-
ing and cluteh assembly as a unit from
the starting engine. The cluteh shaft
is piloted in the flywheel on a roller

bearing.

(¢) Clutch dise replacement. 'The adjusting
collar (fig. 220) is threaded onto the hub of the
front pressure plate. Pull out on the adjusting
collar lock pin and back the collar away from the
front pressure plate until the key can be lifted out
of the front pressure plate hub and shaft. Slide
the entire clutch assembly from the shaft. With
the clutch assembly off the shaft, the adjusting col-
lar may be backed the rest of the way off. If the
front or rear pressure plates are scored, replace
them with new plates. New clutch facings (dises)
may be riveted to the cluteh plate or, if the plate
is worn or damaged, replace it with a new lined
plate assembly.

(8) Cooling system. (a) Description. Cooling
water for the starting engine is provided by an
inlet pipe (fig. 204) from the Diesel engine block
which carries coolant to the eylinder head of the
starting engine. Heated water from the cylinder
heads is conducted by an outlet pipe to the Diesel
water inlet, thus assisting in starting the Diesel
engine.

(b) Gaskets. Whenever the starting engine is
removed from the Diesel, or whenever water leak-
age is evident, replace gaskets at inlet and outlet
water pipe flanges.

(9) Lubrication. The start-
ing engine is lubrieated by the splash system, lubri-

() Description.

cating oil being stored in the crankease of the
starting engine. Lubrication of the transmission
is independent of the engine system ; for supplying
the lubricating oil, remove a separate oil filler plug
in the transmission case.

(b) Washking crankcase. Remove the drain
plugs while the engine is warm. Replace the plugs
and refill the erankease with 114 quarts of flushing
oil. Run the engine 3 minutes and drain. Refill
with fresh crankease lubricating oil.

(¢) Washing transmission. Whenever changing
the grade of oil for the transmission, in accordance
with cold and hot weather operations, wash the
Remove the
drain plug after the engine has been turning the
transmission gears and the oil has warmed up.
After the oil has drained, replaced the plug and
fill to the normal level with kerosene. Allow the

starting engine transmission case.
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engine to turn the transmission gears for several
minutes, then remove drain plug. After all wash-
ing fluid has been drained, replace plug and vefill
case with proper grade of oil.

(10) Zgnition. The starting
engine ignition system 1s composed of a magneto

(@) Deseription.

which supplies current to each-of the spark plugs
in the two cylinders of the engine.

(b) Spark plugs and wires. Onee monthly, re-
move spark plugs and clean them of carbon ac
Measure the gap
with a thickness gage and keep it at approximately
0.022 inch. To adjust the gap, bend the outer
electrodes. Check wires from the spark plugs to

cumulation between electrodes.

the magneto to see that they are in good condi-
tion, that insulation is unbroken., and that termi-
nals and clips are making good contact. Replace
wires if any deterioration is indicated.

(¢) Adjusting contact points. First remove the
Then remove the
distributor plate and lift out the distributor rotor.
To check the adjustment it is necessary to release
the impulse starter pawl.
the plug serew in the side of the magneto housing

cables from the spark plugs.

and inserting a nail or stiff wire in the hole a8
The nail depresses
the short end of the pawl and releases it from the
cateh plate.

the engine is eranked slowly.

Figure 221. Tripping impulse starter,

Turn the crank until the bumper block is on
the highest elevation of the cam. Check the
clearance with a thickness gage. This should be
0.020 inch. To adjust, loosen the screw (fig. 224)

Do this by removing:
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which secures the adjustable contact point bracket
in the space between the head of the screw and
the lip of the bracket. Then tighten the screw

i and recheck the adjustment.

LIP ON BRACKET

COTHN

T

iy l]
Ve T].
1 TOR

releg

Figure 222, Adjusting magneto gap.

(d) Testing. A magneto may be tested when
coupled to the engine by turning the switch ON,
removing the cable from the spark plug, and hold-
ing the terminal 14 inch (3.17 mm) away from the
metal part of the plug while the engine is being
cranked. If no spark passes from the cable to the
plug body, disconnect the magneto switch wire
from magneto and test again. If the magneto fails
t fire, remove the magneto, cables, spark plugs,
and switch and take them to the nearest shop for
testing,

(¢) Removing magneto. Disconneet the cables
from the spark plugs and the wire from the switch.
Remove the ignition wire conduit by removing the
¢lips that hold it to the engine. Remove the mag-
lieto by removing the nuts or capserews that hold
itin place. Earlier machines have a metal strip
around the magneto that must also be removed.

(f) Cleaning. Remove the distributor plate by

lllmelii11<r the screws. (See fig. 223.) Using a
& tlean soft cloth d: lmlwm d with gasoline, carefully
wleun the inside of the plate of carbon dust. Re-
i place the gasket if damaged. Pull the rotor from
! the shaft ‘llul clean both sides.

and move the bracket by inserting a screwdriver

SLOTTED NUT SCREW HOLES

3

Figure 223. Cleaning distribietor and rotor.

(g) Replacing brealker assembly (fig. 224). 1In
order not to disturb the spark advance fork stops
(2) when removing the breaker assembly, take off
the spark advance lever (9), and plate (8), and
then the lever assembly (7). Remove the slotted
head serews (1) and pull out the breaker assembly
(4) after removing the lead (3) from the con-
denser post. The breaker assembly is replaceable
as a unit. The lever assembly (7) is provided
with tungsten contact which can be pressed out
and replaced with a new rivet. If the lever as-
sembly cam service is worn, replace the lever it-
self. Before replacing the breaker assembly, ad-
just the unit as described below.

1. Slotted screws. 6. Contact points.
2, Fork stops. 7. Lever assembly.
3. Lead., 8. Plate.

b Breaker assemblyf. 9. Advance lever,

3. Serew.

Figure 224, Breaker assembly.
L t 1

(h) Adjpustinent. Insert a 0.020-inch feeler
oage between the contact points (6) after position-
ing the breaker lever bumper block on a high point
of the cam. To adjust the gap, loosen the serew
(5) which secures the adjustable contact point
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bracket and move the bracket by inserting a screw
driver in the space between the head of the serew
and the lip on the bracket.
obtain a 0.020-inch gap. Tighten the screw (5)-

(¢2) Z%ming. To obtain maximum spark in-
tensity when the breaker points separate, and to
insure proper timing, position the induetion rotor
with respect to the breaker plate. Remove the
plate and gasket covering the inspection holes in
the base of the housing. With the magneto lying
on its side so the top is toward the operator and
the impulse starter is to the right, insert the shank
of a No. 31 drill (0.1200-inch diam.) or a 1g-inch
drill through the upper hole. Turn the impulse
starter the reverse of the operating direction until
the drill is locked lightly between the inductor
rotor and lower pole-shoe. TLoosen the fork stop
serews (2, fig. 224) and shift the breaker plate
until the contact points just start to separate. To
check this, use a 6-volt “split lamp cireuit,” or

Move the bracket to

draw a piece of cigarette paper between the con-
tact points. This is the maximum spark advance
position. Lock the fork stop against the breaker
plate on the opposite side of the magneto from the
advance lever. This limits the travel of the break-
er plate. To obtain the retard position, rotate the
breaker plate counterclockwise 34 inch or 159 and
lock the fork stop adjacent to the advance lever.

(7) Replacing seal, With the distributor cover
removed, inspect the seal carefully to insure that
no leakage is possible. Use a new seal to prevent
the starting engine oil from entering the magneto.

(k) Timing magneto to engine. Carvefully
check the contact points for the proper opening.
Locate the firing of No, 1 eylinder by removing the

cover from the side of the starting engine clutch’

housing and the spark plug from No. 1 eylinder.
Hold a finger over the spark plug hole and turn
the crank slowly until noting a rush of air coming
from the eylinder. This indicates that the piston
is coming up on the compression stroke. Observe
the side of the flywheel, and turn the crank slowly
until the mark M or MAG is even with the mark
on the housing. The crank on No. 1 eylinder is
ahead of top center on the compression
stroke, which is the correct firing point. Remove
the small cover at the end of the magneto by
taking out the two small fastening screws. Re-
lease the impulse starter pawls and turn the mag-
neto shaft until the white line on the distributor
gear lines up with the pointer in the end plate

now 25°
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TIMING MARK ON FLYWHEEL |

Pigure 225. Starting engine magneto timing marks.

casting. At this point the distributor rotor should
be in contact with the conduetor which is con-
nected by wire to the spark plug of No. 1 eylinders
and the contact points should be barely separated.
Slide the magneto into position and bolt in place
Check the location of the rotor before replacing
the rear cover to be sure it has not changed it8
position.
7. Maix
Deseription.

Exeine Frywneen Crurcn. (1)

The clutch, mounted on the fly-
wheel end of the main engine, is operated through
linkages by means of a hand lever located near
the radiator. (See fig. 76.) With the engine
running and the clutch engaged, drive is imparted

to the hoist drums, main generator, and
COMPressor.
(2) Testing operation of cluteh. Pull the

The lever
should go into position with a distinet snap and

cluteh lever to the engaged position.

should require a reasonably hard pull.

(3) Adjusting the clutch. Set the lever to the
disengaged position (lever towards fuel tank).
Loosen the nut on the adjusting collar clamp bolf
and turn the adjusting collar a few degrees in @
clockwise direction, then tighten the clamp bolf
(fig. 226) before testing for correct adjustments
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Figure 226, Adjusting flywheel clutch,

Repeat this adjustment until the satisfactory
elutch snap is obtained.

45. Air Compressor

@. GEneraL.  The air compressor is of the ver-
tical single cylinder, air-cooled type, having a 41/ -
inch bore and 4-inch stroke. It supplies air under
pressure for the pneumatically operated main
hoist friction clutches. The main Diesel engine
drives the compressor by means of three V-belts
from a pulley on the engine drive shaft to a pul-
Iey on the compressor. Air is drawn in through
an air filter attached to the suetion side of the com-
pressor, then through the compressor where it is
piped from the exhaust side to the air receiver
tank, and thence to the pnewmatically operated
main hoist friction clutches. Air pressure is reg-
ulated by means of a pipe that feeds air back from
the air receiver throngh the pressure regulator
{eonstant speed econtrol) to the top of the eylinder
head,

(1) Constant speed control. The constant
speed control (pressure regulator) allows the
tompressor to run continuously after it is started,
mloading and reloading the compressor accord-
ing to demand. Unloading is accomplished by the
iutomatic unloader and trigger valve.

(@) Awutomatic wnloader. The automatic un-
loader is a spring loaded, air-operated plunger
bperating within a eylinder which is secured to
the compressor cylinder head. When depressed by
Wiy pressure, it holds the suction valyve off its seat,
thus unloading the compressor.

(b) T'rigger valve. Admission of air to, and
telease of air from, the automatic unloader is con-

_AIR CLEANER

CONTROL VALVE

DRIVE BELT
GUARD

PRESSURE GAGE

LUBE
OIL
FILL CAP

SAFETY VALVE
COVER

AIR PIPE
TO AIR
RECEIVER

Figure 227. Air compressor.

trolled by the trigger valve located above the
automatic unloader.

(2) Pressure gage. The pressure gage, located
between the trigger valve and the air receiver, in-
dicates the operating air pressure in the system.
Be sure that the pressure is not below 65 pounds
when the hoist is in operation.

(3) Safety valve. The safety valve, located on
the exhaust side of the compressor, is set for 75
pounds pressure. When the air pressure reaches
or exceeds 76 pounds pressure, the compressor is
automatically unloaded to atmosphere.

(4) Air receiver. The air receiver, located be-
low the engine deck, is used to store air from the
COMpPressor.

(5) Air filter. The air filter, located on the
suction side of the compressor, is used to provide
clean air to the air compressor,

(6) Oil filter and fll cop. The oil filter, located
on the breather side above the oil pump, is used
to replenish lubrieating oil in crankease.

b. Am Comrressor Romovarn.  Disconnect the
air return line from the suction valve on the com-
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pressor cylinder head to the air receiver by un-
screwing the union at the compressor. Discon-
nect the air supply line from the compressor by
unserewing the female union at the end of the flex-
ible hose where it is connected to the compressor
just below the safety valve. Remove foundation
bolts from compressor skids. Lift the air com-
pressor out and remove the discharge line com-
plete with safety pop valve and flexible hose, by
unscrewing the 1%-inch hex bushing at suction
side of air compressor. To install a new air com-
pressor, reverse procedure for removal.

(1) Failure

This condition may arise

¢. A CoMPRESSOR MAINTENANCE.
to };H{‘r‘!-‘.! H’H ‘,'_u'{'.t\:ﬁ!;'{'_
from several causes such as leaky head gaskets,
leaky discharge pipe or relief valve, and leaky or
broken feather valve strips in the compressor.
Leaky gaskets at the cylinder head may be caused
by a defective gasket or loose cylinder head bolts.
Replace the defective gasket or tighten the cylin-
der head bolts after the compressor has reached
running temperature. Leaking at the discharge
flange gasket is caused by misalinement or defec-
tive gasket. It may also be due to discharge flange
supporting the weight of the discharge line, which
can be relieved by external support. Broken or
improperly seated feather valve strip will prevent
building up a pressure. Replace the feather valve
strip by following the procedure outlined in (6)
below.

(2) Compressor wibrations. Vibration in the
whole unit is usually caused by improper founda-
tion bolting. Check and wrench tighten all foun-
dation bolting, being careful not to eause misaline-
ment of the compressor unit,

Note. Do not nse any method of wrench extension to
gain leverage bolt pull. Wrench tighten bolts carefully
to avoid any stripping of threads, or shearing of holts or
studs. Make sure nuts are threaded on properly, and that
all surfaces are clean and clear of foreign matter to pre-
vent seating. Hand-tighten bolts first to insure surfaces
will be brought together evenly.

Vibration may be caused by running the multi-V-
belts at improper tension.
fully (14) below.

(3) Clonstant .\’;n'rf] control. This :lH:—:l'I]]l:f}\' con-

Check belting care-

sists of the trigeer valve and automatic unloader.
()
disconnecting the outlet unions and unscrewing

Removal. Remove the trigger valve by

from the automatic unloader. Unscrew the auto-

matic unloader from cylinder head. Replace un-
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loader gasket and the constant speed control by
following the reverse procedure for removal,

The pressure at
which the trigger valve operates is regulated by
the adjustment serew which is held in place by

(b)) Adjusting trigger valve.

the spring retainer lock nut. Drop in pressure he-

tween points of unloading and loading is deter-

mined by the travel of the trigger valve plunger

and by the adjustment of the set serew. The set

screw is adjusted at manufacture; do not tamper

with it unless it becomes stopped up with dirt. Lf

the drop in pressure becomes too small, réduce the

travel of the trigger valve plunger by adjusting
the spring retainer and relocking with the trigger
valve lock nut. The greater the travel of the trig-
ger valve plunger, the smaller is the drop in pres-
sure between points of loading and unloading, and
vice versa, If it is necessary or desirable to keep
the compressor unloaded, hold open the trigger
valve by turning the wing nut.

(¢) Cleaning trigger valve seat. Clean the
trigger valve seats to eliminate trigger valve chat-

TRIGGER VALVE

AUTOMATIC
UNLOADER

Figure 228. Adjusting trigger valve.
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ter or excessive leakage. If cleaning does not cor-

rect either of these troubles. erind the valve seats

g1
and disconnect the trigger valve from the com-
pressor unit ((e) above). Unscrew the :u|_i|l:—~ﬁn;_-'
spring retainer. Remove the valve adjustment
assembly.  Remove the trigger valve plunger by
probing through the trigeger valve outlet. Clean
and lubricate trigger valve upper and lower seats
with light oil.  Grind the trigger valve upper and
lower seats with a very fine grinding compound,
Clean thoroughly afterward to prevent the grind-
ing compound cutting the sides of the trigger
valve or the unloader operating plunger. Reas-
semble the trigger valve by inserting the plunger
nto trigger valve body, being careful to obtain
proper valve seating. Replace valve adjustment
assembly by carefully serewing valve spring re-
tainer into trigger valve body. Adjust trigger
valve ((b) abowe ).

NG 777 M0 J0H [=~——5ET SCREW
N
=N N4 VALVE
N N PLUNGER
TRIGGER % |||l
VALVE -
BODY
N
N %
YH #
TRIGGER
VALVE — §/ W
LocK 7
NUT
“wc——————SPRING RETAINER
R & SPRING RETAINER

LOCK NUT

e——  ADJUSTING
SCREW

WING

NUT

Juigauanoannony

Figure 229, Trigger valve assembliy.

{f'fj f‘;"g-.r;,u;u_q fu.r)'n.r,r.uf.r‘;r- wunloader. ;\1]]](!!!_{__‘.’11
trigger valve funetions normally, the compressor
may fail to load or reload, due to the automatic
imloader above the suction valve being stuck in
one position. Remove and clean automatic un-
loader piston. Remove the automatic unloader
from air compressor unit ( () above). Remove

retaining screw and unloader piston. Clean and
[ubricate with light oil. Replace piston, making
sure it moves easily within unloader cylinder.
Insert the retainer screw in outlet and reassemble
to compressor unit.

(4) Removing cylinder hewd and valve plate.
Remove four 3-inch hex head nuts and washers
from fixed cylinder studs. Tap edge of eylinder
head lightly with hammer, and pry up carefully
with screwdriver, without damaging gasket. Lift
up eylinder head and valve plate, being careful
not to strip studs fixed to eylinder.

VALVE CAP
SCREW GUARD Lanp /}'

(=

CYLINDER
HEAD BOLT

VALVE
PLATE STUD

Figuwre 230, Remaving cylinder heéad.

(5) Removing valve plate from cylinder head.
Remove valve plate stud and gasket from the
cylinder head. Separate them carefully, remov-
ing the eylinder and cylinder head gaskets. This
exposes the feather valve guards and strips which
are secured to the eylinder head and to the valve
||I;II{-.

(6) Installing new suction valve. (&) Remouval.
While holding the cap serew head in place, remove
the two cap screws and lock washers by unscrewing
the guards located on the eylinder head. Lift the
feather valve guard off the cylinder head and
remove the feather valve strip.

(B) [a).*-pf.rr(-r ment., Place feather valve Htl‘ip in
recess provided in the feather valve guard. Secure
the feather valve guard to eylinder head with two
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VALVE PLATE
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CYLINDER

&0

= FEATHER
MTTALVE GUARD

o
VALVE SCREW
GUARD

Figure 231,

Suction valve assembly,

roundhead caps, screws, screw guards, and lock
washers, placing the serew guards on the outside
of the eylinder head.

/ T I
= O™« VALVE PLATE

(=)

O smmTT—TIT  ©

e} -« FEATHER VALVE
= STRIP

\ < CYLINDER
GASKET

ol
VALVE CAPSCREW
AND SPRING WASHER

7 » -« FEATHER VALVE
) GUARD

Figure 232, Discharge valve assembly.

Unscrew
the two roundhead cap screws and lock washer
Lift the
feather valve guard off the valve plate and remove
the feather valve strip. Do not turn valve strip

(T) Replacing feather walve strip.

from the valve plate and remove them.
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-CYLINDER HEAD

over to use other side. Replace scored feather Wt ¢
Place new feather valve strip in ‘
recess provided in the feather valve gnard. Screw

the feather valve guard to the valve plate with ™ (i

valve strips.

two roundhead cap serews and lock washers.

Nate.

valve strip has an end clearance of at least 14

In making this roeplacement, be sure that the
inch and Sgosil
If there is not sufficient side "lf'{';"
Take I'i-fl']'
care to see that the strip is not pinched between the e
guard and the valve plate. Use a small amonnt of cup
grease or vaseline on the end of the valve strip to hold
it in place when assembling on the valyve plate. 'When the ven|
evlinder head and the valve plate assembly have been Secnr
removed, nse new gaskets on reassembling.

i= free to move in its seaf.
and end clearance, dress the strip with a fine file.
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Figure 233. Removing cylinder. (
o . : : |
(&) _fu‘;‘um.'urf/ (":‘ff.r‘ﬂf!{f'!' from crankcase. Re-
5 : : i
move the four 14-inch hex bolts from crankease, f
= : i z 3 ; s
Fap edge of cylinder bolting flange lightly with
hammer, and carefully pry loose with serew driver, ’I
- . - 7 - . d
\\'Illmll!. damaging g:mker. ],1 ft up (‘_Y_]tI!tI(‘I' cor- “I o
plete with crankshaft and oil pump. Set eylinder §
carefully on wooden blocks with crankease upward. |
. 3 !
(9) Beplacing erankease to eylinder gasket and 8 ———

felt washers, Remove eylinder as deseribed above. 8 Fipr,




Set gasket halves in place on crankease, matching
bolt holes, and set felt washer in place on erank-
case shaft bearing.

Vil (10) Reinstalling eylinder. Lower cylinder

mto place on crankease, matching bolts and alin-
g gaskets. Place four 14-inch hex head bolts in

position, carefully lining up eylinder by lightly
tapping edge of flange with hammer. Hand-
tighten bolts to crankease by turning each bolt a
few turns each time. Do not wrench-tighten any
one bolt fully. Pull gasketed flanges together
evenly. Wrench-tighten the four hold-down bolts,
securing cylinder to erankease.

(11) Replacing cylinder head, valve plate, and
aylinder head gaskets. Set gasket in place over
the feather valve guards, being careful to mateh
drilling, and making sure that the gasket material
fits around and follows the outline of the feather
vilve guards.

Note. The gasket for use between valve plate and eyl-

inder head has a strip across the diameter which is in-
fended to seal the joint between the suction and discharge
ports when the valve plate stud is wrench-tigntened., Do
not confuse this gasket with the ring gasket which is used
between the valve assembly and fthe top of eylinder,
Transposition of these gaskets will result in failure of
compressor to operate.

CYLINDER

HEAD \

VALVE
PLATE

CYLINDER
GASKET

CYLINDER

Figure 234. Replacing eylinder head and valve plate.

Thrust valve plate stud with washer through the
cylinder head and engage valve plate threads.
Hand-tighten valve plate to cylinder by means of
the valve plate stud. ‘Lower eylinder head and
valve plate in place, tapping the edge of the head
lightly to obtain proper alinement. Pull down
head evenly by wrench-tightening the four hex
nuts, holding the eylinder in place. Wrench-
tighten valve plate stud.

(12) Cleaning oil pump filter screen. Remove
eylinder ((8) above), and remove oil pump sereen
retainer by spreading ends and lifting out. Re-
move screen from oil pump inlet and clean care-
fully.

Warning: Do not use gasoline or kerosene for

cleaning any part of compressor. Their use may
cause an explosion in compressor or tank, result-
ing in destruction to equipment and injury to
personnel.

Replace sereen on oil pump inlet and secure sereen
with screen retainer by spreading over inlet.

SCREEN
RETAINER

OIL PUMP
SCREEN

FELT ; a \ Wi ) HOUSING
WASHER —/ | e Ll

CYLINDER
GASKET

Figure 235.  Location of oil pump screen.

(13) Setting safety valve. Remove hex ball cap
with wrench and adjust trigger valve on air com-
pressor until pressure gage indicates 75 1bs. oper-
ating pressure. Adjust hex lock nut until safety
valve pops, Replace safety valve cap. Adjust
trigger valve until the pressure gage indicates an
air operating pressure of 70 lbs. pressure.
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PRESSURE
GAGE
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Figure 236, Adjusting safety valve.

(14) Drive belt (@) The air
compressor is driven by the engine by means of a
multi-V-belt drive. This drive consists of three
V-belts engaged from compressor drive pulley to
the compressor drive pulley on the engine drive
shaft.

() Remove the multi-V-drive belts by loosen-
ing the compressor skid bolts and slide compressor
toward engine until the belts can be removed from
the pulley sheaves. Remove and replace belts and
adjust tension so that a light pressure at the center
will push them in about 1 inch.

adjustment.

Note. Be sure belts ave properly alined after tightening
pulley or noise will develop in compressor and the life of
the belt will be shortened. (See par. 71.)

(¢) With belts snugly in grooves, secure com-
pressor to base and start unit. If belts squeal,
tighten them further, being sure to maintain aline-
ment. Excessive tension reduces belt life and
causes bearings to overheat.

(d) After the first 8 and 10 hours of running
belts further tightening.
Thenceforth check tension and alinement about
every 2 months.

time, new require

Note. Never use belt dressing on V-belts.

46. Hoisting drums.

The hoist is of the five
drum types employing three single drums and one
pair of twin drums mounted on one bedplate. The

a. DEscriprion. (1)
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drums are gear-driven from the main drive shafi
Controls for the hoist
are arranged. for two-man operation, the operators

through a silent chain.

being stationed at each side of the twin drums,

Power is applied to the drums by air-operated;

band eclutches:
Brakes are foot-pedal operated external contracts
ing band type.
vided with ratchets and pawls for locking

o
e

external contracting frietion
The three single drums are pro-
i po-
sition.

(2) Control stands.
provided. The one on the left of the hoist is a
double stand (fig. 62) for the control of the twin
vang drums. That on the right of the hoist (fig.
61) is a triple unit for the control of the three sin-
gle drums.  The double stand is provided with two

Two control stands are

air valves for control of the vang lines twin drum
friction clutehes. Also mounted at the top of the
stand is the air pressure gage. Two foot pedals
are mounted at the base of the stand for operation
of the brakes of the twin vang drums. Each pedal
is provided with a footoperated catch and ratchet
for holding it in position. The triple stand is pros
vided with an air gage, three air valves, and three
foot pedals similar to those of the double stand.
Also provided are three hand levers, located at the
top of the stand in line with and ahead of their
respective air valves, for operating the pawls of
the three single drums.

b. Sixerr Druss. (1) The three single drums
are each provided with friction cluteh drive. foot=
pedal operated hand brake, and hand lever oper=
ated pawl. The frietion cluteh is mounted at the
right end of the drum. The band brake together
with the pawl and ratchet are mounted at the left
end of the drum. The rotation of the whip drum,
when hoisting, 1s opposite to that of the other two
drums and its pawl is, therefore, set to swing up
on the rear side of the drum instead of swinging
up on the front side as it does on the other two
The mechanisms are otherwise identical,

(2) Friction’ clutches. (a) All drum gears on
the hoist, with their clutch mechanisms and cluteh

drums.

bands, rotate constantly when engine power is ap-
plied. Individual drums rotate only when each
is engaged with its drum gear by means of it8
clutch. The friction clutch drive system is pneus
matically operated. Air from ‘the belt-driven
compressor is piped to an air reservoir from which
(See
At the control stand, lines are lod to

branch pipes are led to each control stand.
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each air valve, and from the air valves to the in-
dividual elutech power chambers, which are of the
single action spring return type. Airto the power
chambers is piped through swivel joints located
at the right end of each of the single drum shafts,
and at both ends of the tywin drum shafts.

(6) The friction cluteh is the external contract-
mg band type.
eluteh is furnished by the cluteh power chamber
(fig. 237), and is transmitted through the eluteh
lever. The entire mechanism is mounted on, and

The pull necessary to apply the

revolves with. the drum gear.

AIR CHAMBER

&%)

Figure 237. Arrangement of friction clutch.

(¢) When air under pressure is admitted to the
elutch power chamber, it acts upon and moves a
flexible diaphragm.
the diaphragm can be regulated by holding the air
valve lever in any intermediate position. The
pressure will then be determined by the location
of the lever, between zero pressure in the OFF
position to full pressure in the ON position. The
movement of the diaphragm displaces a push rod
which moves one end of the clutch lever. The
clutch lever is pivoted at the ¢luteh lever fulerum.
Also pivoted at the clutch fulerum is a bell erank,
on one end of which is an adjusting bolt which
bears upon the clutch lever. (See fig. 237.) The
relative positions of the lever and the bell erank
are changed by changing the setting of the ad-
Justing bolt.

The air pressure applied to

(d) Movement of the clutch lever swings one

end of the bell e¢rank upward and the opposite
end, to which the cluteh band is pinned. down-
ward. This downward movement pulls the clutch
band in and tightens it on the eluteh drum, which
is a part of the hoist drum, thus engaging the
revolving drum gear and the drum, and causing
the drum to revolve with the gear.

(¢) Contact between the bell crank adjusting
bolt and the eluteh lever is maintained by a spring
compressed rod which holds the bell erank bolt
tightly against the cluteh lever, but permits it to
move with the thrust of the air chamber push rod.

(f) The cluteh band is centered by adjustable
centering bolts which hold it in the proper posi-
tion, where it neither springs out when the clutch
A clearance
of 0.010 inch between the band and the drum
should be maintained with the clutch released.

(3) Adjusting friction clutch (single drum).

is released nor drags on the drum,

(@) In service, the clutch hand lining becomes
worn and the mechanism must be tightened so that
the clutch will be fully engaged when the air valve
15 ON. Tighten the band by means of the adjust-
ing bolt on the bell crank, as follows:
1. Loosen lock nut on clutch lever adjust-
ing bolt.
2. Turn adjusting bolt to tighten or loosen
cluteh friction band.
4. Tighten lock nut to maintain adjustment.
Hold adjustment bolt firmly in posi-
tion while tightening lock nut. (See

fig. 238.)

LOCK NUT

4 ADJUSTING

faae— ALV
1 ,,\‘Bou

Figure 238,  Adjusting friction cluteh adjusting bholt.
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(6) Replace the clutch lining before it is worn
down to expose the rivets. In this case, remove
the band and replace it by a band with a new
lining.

(4) Installing new cluteh band (single drum).
(@) Remowal.

I. Loosen three adjustable positioning

bolts.

L]

. Remove pins from both the anchored end
and the working end of the cluteh
band.

7. Slide band toward center of rope drum
until clear of clutech drum face.

j. Lift band clear of drum.

(b) Replacement,

1. Lower band down over rope drum.

2. Slide band over cluteh drum.

J. Replace pins on both anchored end and
working end of band.

4. Adjust positioning bolts for correct posi-
tion to prevent band from springing or
dragging.

¢. Hotsr Drive BragiNG System. (1) Deserip-
tion. (a). A system of levers, reach rods, and cross
shafts is used to transmit the motion of the hrake

The downward

movement of each foot pedal results in pulling the

movable end of the brake band tight around the
brake drum. A spring returns the brake to the
released position when pressure is removed from
the brake pedal. The general arrangement of the
reach rods and cross shafts of the brake and pawl

foot pedals to the brake bands.

linkages is shown in figure 239. The arrangement
of the brake pedals on the.control stands is shown
in figure 61 and figure 62.

(6) A foot pedal cateh engages in the teeth of a
vertical ratchet are to hold the foot pedal in any
desired position against the pull of the spring.

(¢) Do not permit the brake band to drag on the
brake drum. A clearance of 0.010 inch at all
points between the band and the drum, with the
brake in the OFF position, should be maintained.
Check clearances by inserting a feeler gage be-
tween the band and drum and measuring through-
out the entire circumference (See fig. 240.)

(2) Brake adjustment. (a) Tighten or loosen
the brake band by turning the brake band adjust-
ing nut. (See fig. 241.)

() With continued use. the brake band lining
will wear to such an extent that it will be necessa ry
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Figure 239,

Brake and pawl linkage arrangement

TIE ROD
LOCK NuT

Figure

to renew it.

BRAKE BAND

-
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K] HANGER

TIE ROD

ADJUSTING NUT

240, Measuring brake band clearance.

Always renew the lining before it is

worn to expose the rivets,

(3) Imstalling new brake band ( fig. 241).

Removal.

(a)

Remove tie rod lock nut and tie vod
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LOCK NUT

ADJUSTING
NUT

TIE ROD

Figure 241. Tightening brake band.

adjusting nut; the tie rod and spring; the brake
band hanger support; the pins at both the an-
chored end and at the working end of the brake
and ; and the brake band in two sections.

(b) Replacement. Replace brake band section ;
the pins at both the anchored end and at the work-
ing end of the brake band ; the brake band hanger
support; the tie rod adjusting nut and lock nut;
adjust for band clearance, and tighten lock nut.

d. Drum Pawr Langace. The pawl is operated
by a hand lever through a linkage system of levers
and reach rods.  (See fig. 242.) Movement of the

N
CWHIP PAWL LEVER
[ AND REACH ROD

=

BOOM PAWL LEVER
‘ﬂND REACH ROD :|

s

LOAD BRAKE PEDAL

AND REACH ROD
L] il

BOOM BRAKE PEDAL
LEVER AND REACH ROD

A[
WHIP BRAKE PEDAL
LEVER AND REACH ROD

Figure 242, Linkage from control stand for raising boom.

hand lever moves the pawl into position either to
engage the ratchet or to completely clear all ratchet
teeth. The pawl linkage hand lever (fig. 61) is
located on the control stand in front of the corre-
sponding air valve. Two notches are provided for
positioning the lever. The notch nearvest the op-
erator is for pawl LOCKED and the notch away
from the operator is for pawl RELEASED.

¢. Drum SuarT BeEariNg CLearanxce. (1) The
entire load of any drum is carried by the drum
shaft bearings which are therefore subject to wear.
Normal clearance between the shaft and the bear-
ing should be 0.005 inch, and is checked by insert-
ing a feeler gage between the shaft end and the
bearing halves. (See fig. 243.)

_BEARING —
e CAP

Figure 243, Measuring clearance on driom shaft bearing.

(2) The maximum clearance between the shaft
and its bearing is at a point opposite the point of
contact of the shaft and bearing. Measure the
clearance at this point of maximum clearance,
using a feeler gage. When the clearance exceeds
0.010 inch, the bearing should be taken up by re-
moving shims and scraping the babbit bearing to
secure even contact with the cap in its new position.
The procedure for removing bearing shims and
scraping bearing follows:

(@) Removing bearing shims. Remove all four
lock nuts from bearing cap, all four bearing cap
nuts, and the bearing cap, Mark cap for identi-
fieation to insure replacement in same position,
Remove shims as necessary to secure clearance of
0.005 inch between shaft and bearing.
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Figure 244. Removing shims on outhoard bhearing.

(b) Fitting bearving cap. Proceed with fitting
bearing cap by seraping as follows: Apply an even
coal of blue to shaft, Wipe bearing cap clean and
place clean bearing in its normal position on shaft
as indicated by identification marks. Remove
bearing cap. High spots in bearing will show up
blue where contact was made with blued shaft, as
shown in figure 245. Use bearing scraper to ve-
move high spots.

Caution: Use scraper with great care and grad-
nally work down only the high spots. Do not

gouge the bearing.

HIGH SPOT AREA

Figure 2}5. Improper bearing contact.

Then reblue the shaft to secure an even coat. wipe
bearing clean, and replace it on shaft. If all high
spots have been properly removed, bearing will
show an even coat of blue to indicate true contact

186

with blued shaft. Tt will usually be necessary to
repeat this process several times before an even
coat of blue will show on the bearing, indicating
correct fit of the cap on the shaft.

A/.
i

BEARING scanrmf
i\
\ =)

y

BABBIT
LINING
Figure 246.  Seraping bearing.,
f. Twix  Drums. (1) Deseription. On the

twin drums, the friction elutch and the band brake
are both mounted on the outer end of each drum:
at the right end of the right drum, and at the
(See fig. 247.) The
right twin drum is driven from the drum gear
through the right drum clutch. The cluteh band
mechanism of the left drum and drum gear that
drives the right drnm are keyed to the same shaft
The left drum is driven
by this gear when the left drum is engaged.

(2) Friction cluteh and brake band. The fric-
tion cluteh mechanism and the bandbrake mech-

left end of the left drum.

and revolve together.

anism of the twin drums are similar to those on
Adjustments and replacements
of these mechanisms for the twin drums are simi-

the single drums.

lar to those of the single drums except in the case
of the clutch band. When removing clutch bands
on the twin drums, remove them away from the

pope

{run
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| Figure 247, Vang drum assembly.

|I rope drum and not toward the center of the rope
| drum as on the single drum.

| (3) Installing new cluteh band (twin drum).
‘ () Remove. The twin drum cluteh band is as-
sembled in three sections.  Mark sections for iden-
tification for assembly in same position. First
| remove bolts connecting the sections, and the pins
' from both the anchored end and the working end

of the clutch band. Then remove adjustable posi-
tioning bolis with their supporting brackets. Re-
move each band segment independently away from
el rope drum. (See fig. 247.)
hraked U)} f.'-",ufrff'f-’. ]{t'1=|:li't' each section im!l‘pl-ml—
rumsf ently in same position from which it was removed,
t e as identified by markings. Replace bolts connect-
T ing section to each other, the pins at both the an-
chored end and the working end of the band, and

the positioning bolts for correct location, to pre-
vent band from springing or dragging.
(4) Cente ,f'.;nlr,.f _f.f‘.?r.l’fu.u cluteh  band  (fwin

v drum). Loosen upper and lower lock nuts on
cluteh band centering bolt, turn adjusting nut to
fric® adjust position, or centering, of clutch friction
I8 band; tighten upper and lower lock nuts to hold
adjusting nut in position. Hold adjusting nut
firmly in position while tightening lock nuts.

(See fig. 248.) Then adjust the position bolts on
e @ the cluteh band so that the band does not spring
88 away from the cluteh face when clutch is released,

) 8 or does not drag at any point.

CLUTCH
BAND

Figure 248.  Centering friction eluteh band on twin druams.

47 . Electrical Control System (figs. 53 and 250)

a. Generan. (1) Electrical energy for the
barge derrick is developed by the main generator
when the main engine is in operation, and by the
auxiliary Diesel generator set when the main
engine 18 shut down. Current for the equipment
is distributed by four units: main generator con-
trol panel, auxiliary generator control panel, main
switeh, and shore line.

(2) The major electrical systems in the barge
derrick consist of barge lighting and electrical ac-
cessory system operating from 120 volts, capstan
electrical system operating from 208 volts, and
floodlight and deck pump system operating from
208 volts.

(3) With the main generator in operation, all
three systems are supplied. Control is through
the main generator control panel. With the auxil-
iary Diesel generator in operation, only the 120-
volt barge lighting and electrical accessory sys-
tem (refrigerator and galley) is supplied. Con-
trol remains through the main generator control
panel switches.

(4) A three-pole double-throw main switch is
mounted below the main generator control panel.
It is the fully enclosed, safety type and the enclos-
ure cannot be opened until the handle is in the
OFF position. One side of this switch is con-
nected to the main generator and the other side is
connected to the auxiliary generator. (See fig.
250,)

(5) An angular type receptacle located on the
outside of the port deck house wall (fig. 88) is
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provided for connection to a 120-volt, 60-cycle,
single-phase a-¢ supply from a shore line when the

generators in the barge are not in operation.

O. Maixn GeNerator ConTrOL PaNtrn (Fras. 249
AND 250).
tains the following units:

(L) Description. (a) The panel con-
Panel board enclosure and cover.
Voltage regulator.

Rhieostat.

Circuit breaker switches.
Ammeter,

Current transformer.
Voltmeter.

Voltmeter fuses.

Voltmeter resistors.

Neutral bar.

(&) When current is delivered to this panel by
the main generator, all electrical units in the barge
are under control by means of three-pole, 25- and
that open
when the load exceeds the rated amperages of the
cirenit breakers. Voltage control is maintained
automatically by the voltage regulator or man-
nally by the rheostat. The ammeter indicates the
main generator operating amperage. It operates
through an instrument transformer. The volt-
meter indicates the operating voltage of the 208-
volt circuit. It is protected by two 100-ohm re-
sistors and two lj-ampere fuses. A three-pole

So-ampere circuit-breaker switches

circuit breaker switch is provided for panel board

control and protection.

bar is the neutral bar,
(2) Remowving main generator control panel in-

The center vertical bus

closure cover. Remove six roundhead machine
screws from outside frame with a screwdriver.
Unscrew two knurled thumbscrews from top of
the voltage regulator, grasp the top half of regu-
lator cover, and remove by lifting up. Remove
bottom half of cover by pulling down. This ex-
poses the four terminals and connectors marked

O, M, A, and C.

voltage regulator terminals and withdraw wires

Disconnect the four wires from
through hole in panel. Remove the two round-
head machine serews from the rheostat handwheel
with a small serewdriver, and remove handwheel
by pulling forward.
from panel board, being careful not to strip in-

Lift inclosure cover away

sulation from the regulator leads that are pulled
through the inclosure hole,

188

AMMETER
AMMETER CURRENT
TRANSFORMER . F i
e = =
> § e
)
= A E VOLTMETER
MVoLrmerer
IAVIT Fuses
' ™
. { 9§
2 [
g | 1 OHM
1 i ' |[h%| ResisTORS
|
'| = o
:
B i NEUTRAL
. T + E —BAR
L) e I -4 | 1Py m
o
: ] CIRCUIT
il BrEAKER
/ o C=8) SWITCH
=
\ (-]
B
o =
LEADS TO ==
VOLTAGE REGULATOR
PE A~

Pigure 249, Main generator control panel with cover

removed.,

(3) Replacing main generator control panel in-
closure cover. Thread the regulator leads through
hole in cover, To replace inclosure cover reverse
preceding step, making sure to connect regulator
leads marked O, M, A, and C to their respective
marked terminals on the regulator.

(4) Bemoving voltage regulator. Remove the
voltage regulator cover as deseribed in (2) above.
Disconnect the four leads and thread through the
inclosure cover. Remove the general voltage regu-
lator from control panel by taking out the four
roundhead machine screws and lock washers with
a screwdriver and pliers.

(5) Replacing woltage requlator. Mount the
regulator in place on the panel and secure it with
four roundhead machine serews and lock washers.
Thread the four leads and connectors through hole
in panel.  Connect leads marked O, M, A, and C
to the respective terminals on the regulator and
tighten leads to terminals with a serewdriver.
Replace top and bottom regulator covers and re-
place control panel cover.
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Figure 250,

T—3-#14 WIRE TYREX
CABLE TO
CAPSTAN CONTROL
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TO BOOM FLOODLIGHTS
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Wiring diagram—control panels.
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Figure 251. Replacing voltage vegulator.

Re-

move control panel cover as described in (2) above.

(6) Replacing voltage regulator resistor.

Disconnect wires, tagging them for reassembly,
and loosen mounting screws with serewdriver.
Remove resistor by grasping firmly, swinging
Replace

with new element by reversing procedure de-

down and out from mounting screws.

scribed for removal.
Nute.

ing or servicing, replace wires that arve frayed, broken,
have cracked

When replacing parts or units that require wir-
insulation, or are generally deteriorated.
Je sure to replace all wires in aceordance with tagging.
Check with wiring diagram
wiring.

if uncertain as to correc

(T) Replacing volimeter. Remove main genera-
tor control panel cover as deseribed in (2) above.
Remove voltmeter by taking out three screws, and
disconnect wires, tagging them for reassembly.
Install new voltmeter by reversing the order of
removal,

(8) Replacing voltmeter fuses. Remove main
generator control panel cover. Remove fuse by
pulling free from clips. Install fuse by reversing
order of removal. .

(9) Replacing voltmeter resistor. Remove main
generator control panel cover. Remove mounting
screws and disconnect the wires, tagging them for
reassembly. Install new voltmeter resistor by re-
versing order of removal,
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Remove main
generator control panel cover, and remove am-
Install new
ammeter by reversing order of removal,

(10) fﬂ-a'fr.'ff;nﬂ new  anvmeter.,
meter by withdrawing three serews.

(11) Replacing amuneter current transformey
Remove main generator control panel cover, and
disconnect wires, tagging them for reassembly,
Remove the transformer by taking out the two
mounting serews, Install new ammeter current
transformer by reversing the order of removal.
Wrap wires to transformer with friction tape.

(12) /a’(-'ﬂfm-;.ulr’/ circwit breaker switches, Re-
move the main generator control panel cover, and
disconnect wires, tagging them for reassembly,
Remove the switch by withdrawing the 14- by
3-inch roundhead machine screws with hex nuts,
Install new eirenit-breaker switch by reversing
order of removal.

- I I = K
o - ? = -

CIRCuUIT
y BREAKER
SWITCH

Figure 252. Removing the cirvewit breaker switch.
! 7

(13) Replacing rheostat. Remove the main
generator control panel Separate the
rheostat body from the rheostat bracket by re-
moving the three button-head screws from the
rheostat body. Identify the wiring for reassem-
bly by tagging and disconnect the wiring, Install
new rheostat by reversing order of removal.

cover,

e. Auxintary Digsen Generator  ConTROE
Paxgr. (1) Deseription. (a) The auxiliary
Diesel control panel consists of—

Panel board and door.
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na Rhoeostat,
il Ammeter,
1 ndg Voltmeter,

Control panel switch.

(&) With the auxiliary Diesel generator in op-
eration, all electrical units requiring 110 volts al-
ternating current are supplied. This includes the
lighting system for the barge, refrigerator, and
galley range. Control of these unmits
through the switches on the main generator control
panel.

reimains

l  (¢) The auxiliary - Diesel control panel is
equipped with an ammeter and voltmeter for in-

emblf AL :

| dicating the operation amperage and voltage. A

o rheostat on the board is used for manual control
| . g nE

il Of the operating voltage. The control panel is

ers =

protected and controlled by a three pole cireuit
breaker switeh.

(2) Replacing elements in control panel.  Re-
place defective units on the panel by opening the
panel door and removing the unit from its mount-
g on the back of the door. (See fig. 253.) To
open, remove two flathead serews at the front of the
panel and swing the door panel out on its hinges,
being careful not to impair the wiring connection.

VOLTMETER |

CIRCUIT
. BREAKER
SWITCH

| =

Flgure 253, View in back of awxilicry generator control

;Jf.‘ut’f,

Open control
Identify wiring for reassembly by
tagging. Disconnect wiring. Separate the switch
from the control panel by removing the 4-inch
by 3-inch-long flathead Install new

switch by reversing the order of removal.

(3) Replacing control panel.
panel door:

sSCrews.

(4) Replacing rheostat.  Open control panel
cover. Remove handwheel from rheostat by re-
moving the two retaining screws. Identify wiring
for reassembly by tagging. Disconnect wiring.
Separate rheostat body from rheostat brackets by
removing the three serews which secure the unit.
[nstall new rheostat by reversing the order of
removal,

(5) Installing new ammeter. Open control
panel door. Identify wiring for reassembly by
Use a wrench to disconnect wiring.
Separate ammeter from the control panel by re-
moving the three mounting screws holding the in-
strument in place. Install new ammeter by re-
versing the order of removal.

(6) Installing new wvoltmeter. Open control
Identify wiring for reassembly by
tageing. Separate the volt-
meter from the control panel by removing the
three flat head machine screws and hex nuts hold-
ing the instrument in place. Install new voltmeter

panel door.

Disconnect wires,

by reversing the order of removal.

d. Marxy CoNTrROL SWITCIH. (1) ﬂr-‘m'.r'.*'pﬁmr.
This unit is a three pole double throw a-¢ switch
The

switch is used to connect the main generator or

encased in a dust proof safety enclosure.

the auxiliary generator to the main generator con-
trol panel circuit. Operation of the switch also
breaks the circuit to whichever generator is in
operation. The cover can not be opened unless the
handle is in the OFF position.

(2) Maintenance. The main switeh requires no
maintenance other than periodic cleaning of the
terminal connection and inspection for frayed or
The enclosure cover can be
opened by setting the operating lever in the OFF
position,

deteriorated wiring.

¢. SHORE Lane Recerracre.  120-volt, 60-cycle,
single-phase, a-c connection from the shore is made
to the barge through an angle type 2-wire, 3-pole,
waterproof and weatherproof receptacle located
on the forward port deck bulkhead. (See fig. 88.)
Current from this receptacle is distributed through
and controlled by the main generator control panel
switches, to supply power for operation of the
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barge lights (excluding floodlights), refrigerator,
and galley stove.

Caution: Connect only 120-volt, 60-cycle, single-
phase, alternating current to the shore line recep-
tacle. Any other current will result in damage to
the equipment.

A cable complete with a 2-wire, 3-pole weather
and watertight plug, is provided for attaching this
circuit to a receptacle ashore,

/. Baree Licnring axp ELECTRIOAL ACCESSORY
SysteM. (1) General. (a) The a-¢ lighting sys-
tem is supplied with current by the main or auxil-
lary Diesel generator, providing electrical energy
for the following sections of the barge:

ingine room lights,

Crew quarters lights.

Galley lights, refrigerator and stove.
Storeroom lights,

Forward hatches lights.

Cabin deck lights,

(5) The cirenits are controlled and protected by
means of cirenit-breaker switches, properly iden-
tified, on the main control panel. The circuit-
breaker switches are of the instantaneous trip type
that shut off when the load exceeds the rated am-
perage of the switches. For this reason no fuses
are provided in these eircuits.

(¢) Engine room lights. The engine room
lighting circuit consists of four lights complete
with serewed type marine globes and ouards and
two junction boxes. Current is supplied to the
engine room circuit by means of a cable connected
to the main generator control panel.

(d) Crew quarter lights. The crew (uarters
consist of lavatory and sleeping quarters. The
sleeping quarters lighting cireuit consists of four
marine type lights, one combination light and
junction box complete with flat screwed type ma-
rine globe, and a marine type combination switch
and receptacle. Current is supplied to the sleep-
ing quarters by means of a cable connected to the
Current
supplied to the two sleeping quarters berth lights
on the aft sleeping quarters bulkhead by means of
a cable connected from the lavatory ceiling light
to the top berth light base. The lavatory light-
ing cireuit consists of combination light and june-

main generator control panel. is also

tion box complete with flat, screwed type marine
globe, and marine type receptacles. The lighting
circuit is supplied with current by means of a
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cable connected from the sleeping quarters ceiling
light to the lavatory ceiling light.

(¢) Galley lights. The galley lighting circuit
consists of two combination light and junction
boxes complete with flat, serewed type marine
globes and three marine type receptacles to which
the refrigerator and galley stove are plugged.
Current is supplied by means of a cable connected
to a junction box on the portable ridge girder.
This junction box is connected to the main control
panel.

(f) Storeroom lights. The storeroom lighting
cireuit consists of one light complete with marine
serewed type globe and guard ; and a marine type
Current is
supplied to the storeroom ecircuit by means of a

combination switch and receptacle.

cable connected to a junction box located on the
This june-
tion box is connected to the main generator con-
trol panel.

(9) Forward hatch lights. The capstan hatch
lighting system consists of one light complete with
marine type globe and guard and a marine type

machinery room starboard bulkhead.

combination switch and receptacle.
transformer reduces the 200-volt capstan cireuit
The wire rope
hawser reel hatch lighting ecireuit consists of a
light complete with a marine screwed type globe
and guard, and a marine type switch. Current is

to 110 volts for lighting purposes.

supplied by means of a cable connected to the
capstan hateh lighting eireuit.

(k) Cabin deck lights. 'The port and starboard
-abin deck light circuit consists of a marine bulk-
head type light complete with box, gooseneck,
serewed type globe, and marine switch. Current
is supplied to the port cabin deck house cireuit
by means of cables connected to a 2-gang recep-
tacle which is connected to the main generator con-
trol panel.

(2) Maintenance. (@) Wiring. Check wiring
for eracked insulation and general deterioration.
Replace frayed, eracked, or otherwise damaged
wiring.

Caution: Before removing any part of the
lighting system, see that the generating unit is in-
operative or disconnected. Always replace wirs
ing of the same size as that removed, to insuré
proper flow of current and general efficiency of
system.

Check all terminals to make sure they are cleany
securely attached, and properly insulated.

A lighting
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(b) Replacements.

To replace ceiling and berth light lamps
in galley and crew quarters, remove
globe by unsecrewing and remove
lamp. Replace with new lamp of same
wattage. Replace globe by serewing
back in receptacle.

2. To replace lamps machinery room,
storeroom, hatches, and cabin deck fix-
tures, remove guard by unscrewing
and take out. Remove lamp and re-
place with new lamp of same wattage.
Replace globe and guard.

To replace single pole switch interior of
receptacles, remove cover and gasket
from receptacle by taking out the four
roundhead machine screws.
nect the wires and separate interior
from the receptacle by removing the
two roundhead screws. Replace with
a new interior. Reassemble by revers-

Discon-

ing the procedure for removal.

To replace two wire plug box interiors
or receptacles, remove receptacle cover
and gaskets by unscrewing the four

machine screws. Disconnect wires.

Separate interior from receptacle by

removing two machine mounting

Replace with a new interior.
Reassemble by reversing order of
removal.

4. To replace two and three wire plug re-
ceptacles, unserew guard on plug by
hand and disconnect wires. Remove
interior from plug and replace with a
new interior. Reassemble by reversing
order of removal.

. To replace lamp socket interiors, remove
guard, globe, and lamp.
rior cover by removing two machine
screws. Disconnect wiring. Replace
with a new interior. Reassemble by
reversing order of removal.

SCIr'ews.

Remove inte-

g. Capstan CoNTROL SYSTEM. (1) Description.
Arrangement of the capstan control circuit is such
that it permits control over the capstan motor
from three locations. Combination starter unit
in the capstan hatch is composed of : inclosure and
door, circuit breaker, solenoid switch, magnetic
overload relays, start and stop switch. A push
button station is on deck near the capstan head.

A capstan switch is on the main generator control
panel. The combination starter inclosure door is
opened by placing the operating lever in the
center OFF position. Remove the pin from the
hasp and swing the door open on its hinges.

o circuiT
BREAKER
RIP

CIRCUIT

\ 7

SOLENDID 4k
SWITCH
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e

B
| - g,
SWITCH gl LE’/‘_'

e

nvle
MAGNETIC = _Jll ®-

OVERLOAD e =
RELAYS i

STOP-START MRS
.

.;.'L !r-

Figure 254. Capstan combination starter,

(2) Maintenance. (a) General. Maintenance
on the eapstan cireuit consists of inspecting the
electrical cable for deterioration, keeping all wir-
ing connections elean and tight, and replacing de-
fective electrical elements,

Note. Replace all frayed or damaged wiring with new
cable of the same type and size. Be sure to tag all
connections before disconnecting any of the elements, in
order fo insure correct assembly during installation of a
new unit.

(b) Instolling new
Open the combination starter door. identify the
wiring for reassembly by tagging, and disconnect
it. Separate the circuit breaker from the enclosure
by removing the four 1/4-inch by 114-inch round-
head machine serews, washers, and spring washers.
Install new cirveuit breaker by reversing the pro-
cedure used for removal.

capstan circwit breaker.
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(¢) Installing new capstan solenoid switch.
Open inclosure door. Identify the wiring for re-
assembly by tagging, and disconnect it. Separate
the switch from the inclosure by removing the
four roundhead machine screws and spring wash-
ers. Install new switch by reversing the procedure
used in removal.

(d) Installing new magnetic overlowd relays.
Open the inclosure door, identify the wiring for
reassembly by tagging, and disconnect it. Separate
the overload relay from the inclosure by remov-
ing the two 4-inch by 7-inch round head machine
serews, washers, and spring washers.

(e) Installing new capstan start and stop but-
Open the inclosure door and using a screw
driver remove the two buttonhead screws, spring
washer, spacers, and guide plate from the sup-
ports. Lift push button switch up, identify wir-
ing for reassembly by tageing, and disconnect it.
Install the new start and stop button by reversing
the procedure for removal.

(f) Installing new push button station on deck.
Lift off the inclosure cover over the switch housing
by removing the two 34-inch hex nuts. Separate
the push button station from the deck by remov-
ing the four roundhead receptacle machine serews,
and the two roundhead elbow flange screws.
Identify wiring for reassembly by tagging, and
disconnect it. Install new push button station by
reversing the procedure used in removal.

Warning: Keep inclosure in place on push but-
ton station while not in use. Accidental starting
of capstan may result in injury to personnel.

(g) Installing new capstan motor brake. Re-
move motor brake inclosure by loosening four
wing nuts. Loosen stop nut and end nut from
the connecting rod. (See fig, 255.) Separate
motor brake from foundation by removing four
hex head bolts and nuts, and slide brake horizon-
tally off motor wheel. Tnstall capstan motor brake
by assembling in the reverse order of removal.

ton.

Note. When fitt ing brake shoe and lining to motor wheel,
allow a clearance of 0.010 inch between the lining and
wheel. Measure clearance with feeler gage.

(h) Installing new capstan motor brake shoe
and lining. Remove inclosure by loosening four
wing nuts. TLoosen stop nut and end nut on ends
of connecting rod, and remove the four machine
bolts and nuts from base. Slide brake horizon-
tally off wheel. Remove two 3{4-inch hexhead
bolts and nuts from yoke releasing brake shoe and
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Figure 255. Capstan motor brake.

lining, and remove brake shoe and lining; replace
them by placing in yoke, matching brake shoe

Bolt brake shoe and
lining to yoke with two % 4inch hexhead bolts,
nuts, and Move brake horizontally to
engage motor wheel. Line up brake carefully,
making sure to match base drilling for reassembly.

contonr with yoke contour.

washers.

Secure brake to motor wheel leaving clearance
of 0.010-inch.

Nore. Use feeler gage to measure clearance, making
sure feeler enters easily.

Bolt base to foundation with four hexhead bolis
and nuts. Replace motor brake inclosure by
hand-tightening the four wing nuts.

h. Froovuwenr Systesm. (1)  Deseription.
Floodlights operate on 208-volts alternating cur-
rent supplied by the main generator. Controls
for the floodlights are through cirenit-breaker
switches located on the main generator control
panel. Angular adjustment at the floodlight
mount permits maximum concentration of the
lighting within the area of operation. The sys-
tem is composed of these circuits: boom flood-
lights, A-frame floodlights, and deck house flood-
lights.

(@) Boom floodlights. The two boom flood-
lights are supplied with current by means of two
cables from the main control panel which are con-
nected to two angle receptacles mounted on the
forward deck house, port side. Two cables, com-
plete with plugs, are connected to the angle re-
ceptacles and are loosely looped and hung on &
bracket attached to the forward deck house bulk-
head, allowing free play around the boom seat.
(See fig. 53.) A junetion box, mounted directly
above the boom seat, provides connections for
cables which continue to the floodlights. Each
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floodlight has a receptacle mounted on the boom

for connecting the floodlight to the eireuit.

(b) A-frame floodlights. The two A-frame
floodlights are supplied with current by means of
two cables that are connected to the main control
panel, and are connected at the other end to two
receptacles mounted on the forward deck house
section. From this point two cables continue to
the A-frame port leg where one of the cables is
connected to supply current for the floodlight.
The other eable continues across the A-frame cross
piece to the starboard leg A-frame floodlight.
Each floodlight is provided with a receptacle near
its mounting,

(¢) Deck house floodiights. The two house
floodlights are supplied with current by means of
two cables that are connected to the main control
panel. Omne of these cables is clamped in place to
the cabin bulkhead, running up to the portable
ridge girder, where it continues across the ridge
girder and thence to a receptacle mounted on the
aft starboard roof section. The starboard house
floodlight is connected to this receptacle. The
port house floodlight eable is elamped in place to
the port section deck house, where it extends
through the roof to a rveceptacle mounted on the
forward port roof section. The port house flood-
light is connected to this receptacle.

(2) Maintenance. (a) ffr-,u?m-f::g lamps. Re-
move reflector clamping ring by removing round-
head machine screw and square nut from ring.
Carefully remove door glass, and unscrew lamp
from socket. Replace lamp with a new one of
same wattage. Reassemble by reversing the pro-
tedura for removal.

(0) Replacing door glass. Remove reflector
tlamping ring and take out broken glass. Reas-
semble by replacing reflector clamping ring. Se-
cire assembly by tightening lug with roundhead
machine serew and square nut.

(¢) Replacing foodlight socket. Remove
tlamping ring and take out door glass. Remove
lamp, Withdraw the socket housing from the re-
flector by removing the four machine screws from
the housing. Remove gasket and reflector from
the socket housing. Separate the cable gland from
the socket housing by removing the two machine
Strews, and remove socket from socket housing by
Iserewing two mounting screws. Pnll socket
it carefully. feeding cable through socket hous-
g oland. Disconnect wires, install new socket,

and connect wiring. Secure socket in socket hous-
ing with two mounting serews and pull the cable
back in place, securing cable snubbing gland with
two machine screws. Examine socket housing
gasket and replace if damaged. Install reflector
to socket housing with four machine screws. Then
replace lamp, install door glass, and secure to re-
flector with the reflector clamping ring. Secure
clamping ring with a machine serew and square
nut at Ing.

SOCKET BODY

INTERIOR

Figure 256, Replucing angle type plug interior.

(d) Replacing angle type receptacle plug in-
terior. Remove plug from angle type receptacle.
Remove the cable elamp from the interior body
cap by unscrewing the two cap serews. Separate
the interior body cap from the socket body. and
pull back interior body, cap, and clamp. Loosen
the interior by removing two small screws from
the interior body shell, and cavefully pull from the
interior body. Disconnect the wires. Install new
interior and connect wires. Pull the cable to re-
turn interior to the interior body. Screw the in-
terior body cap back in place, secure plug to cable
with a clamp and rubber washer which is held to
the interior body cap by two cap screws. Secure
interior to the interior body with two machine
SCrews. :

(e) Replacing angle type receptacle interiors.
Separate the angle cover from the receptacle by
unserewing the four round head machine screws.
Carefully pry the cover loose with a serewdriver.
Remove the two round head machine screws from
the angle cover shell. Remove angle cover. dis-
connect wires from the interior, and install new
interior and connect wiring. Replace the interior
into the angle cover. Secure the interior in the
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angle cover by screwing the two roundhead ma-
chine screws into the angle cover shell. Replace
the angle cover gasket if damaged. Secure the
angle cover to the receptacle with four roundhead
machine screws.

48. Air Control System (fig. 257)

a. Generarn. The air control system is provided
to furnish complete pneumatic control of the hoist
drum friction clutches. The compressor, V-belt
driven from the main Diesel engine, supplies air
through a flexible connection to the air reservoir
which is located under the deck house floor plates.
Air is led from the reservoir in a single cross line
under the floor plates from which two valve con-
trolled branch lines are led forward, one to each
of the control stands. At the control stands, lines
are led to each air valve, and thence to their respec-
tive cluteh power chambers. The power chambers
are attached to, and revolve with, the drum gears,
and the air connection is made through a swivel
joint at the end of the drum shaft, Air pressure
admitted to the power chamber acts on a flexible
diaphragm which, through a push rod, moves the
elutch lever, operating the clutch. The air pres-
sure applied to the diaphragm can be regulated
by the lever position, from zero pressure in the
OFF position to full pressure in the ON position.
By moving the valve lever slowly to the ON posi-
tion. the pressure is gradually built up and the
clutch takes hold smoothly. Gages are installed on
both control stands to indicate to the operators
the amount of ‘air pressure furnished to the air
control.

b. Atr CoNTrOL VarLves. (1) Cleaning.
Should the small internal air valve ports and valve
seats become clogeed with grease or dirt, the valve
Will not funetion properly and must be cleaned.
Remove defective valve and replace it.

Note. Cleaning of an air control valve requires special
kll[)“‘l(‘dgl_‘ and tools., Such units, when found to be dirty,

should be submitted to a higher echelon for cleaning or
epair, and a complete valve assembly substituted.

(_‘."."-:] f?(’.*rm-:‘ﬂ;‘w air wvalve. Close the branch
shut-off valve between the control stand and the
air receiver. Disconnect the air supply line to
the valve and the air delivery line from the valve
to the power chamber. Remove the four mount-
g holts securing the back of valve to the control
stand. Lift the valve from the control stand.

Q-

AIR VALVE MOUNTING BOLTS

AIR VALVE
PIPING

Figure 238, Removing air valve,

(3) Air walve adjpustment. (a) General.
Check the two adjustments provided for the air
valve, when installing a new valve or when trouble
is experienced in the valve operation. The first
adjustment insures that no air passes through the
valve to the power chamber when the valve lever
is in the OFF position. The second adjustment
insures that full pressure is delivered through the
valve to the power chamber when the valve lever
is in the full ON position.

(b) OFF position adjustment. Loosen lock
nut of the adjusting screw projecting through the
valve cover. Set this adjusting serew so that, with
the valve lever in the OFF position, no air is ad-
mitted to the power chamber, and the power
chamber push rod is in its OFF position (fully
retracted). Tighten lock nut to maintain adjust-
ment. Hold adjusting screw firmly in place while
tichtening lock nut.  (See fig. 259.)

(¢) ON position adjustment. Loosen lock nut
of the adjusting serew located under the valve
cover. Set this serew so that, with valve lever in
the full ON position, full air pressure is admitted
to the power chamber and the power chamber push
rod is in the full ON position (fully extended).

¢. A Power CuamBer. (1) General. When
air is admitted to the power chamber, it acts upon
a flexible diaphragm which in turn moves the push
rod. In service, continued flexing of the dia-
phragm causes it to deteriorate and eventually it
must be replaced. When this oceurs, remove the
complete power chamber, and turn in the defective
unit to a higher echelon for diaphragm renewal.

(2) Removing complete power chamber. Shut
off branch air line valve, disconnect power chamber
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Figure 259, Adjusting air valve on vang and hoom

controls,

air supply line, remove cotter pin from pin con-
necting power chamber, push rod yoke to clutch
lever (fig, 237). and remove nuts from studs at-
taching power chamber to support bracket. Lift
chamber from its support bracket, withdrawing
push rod and yoke through opening in the bracket.

3) Replacing complete power chamber. Sub-
stitute new power chamber and mount on its
support bracket by inserting push rod and yoke
through opening in bracket. Insert power cham-
ber studs through holes in support bracket, place
nuts on studs securing chamber to bracket, and
tighten. Insert pin connecting yoke to clutch
lever, and cotter pin in yoke pin. Connect power
chamber air supply line.

Section XVII. BOOM ASSEMBLY
49. General

@. The length of the boom from the hoom seat
pin to the hitch pin of the load block hanger is

0 feet. It is all steel, of lattice construction. and
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built up of two sections bolted together at a center
splice with 74-inch bolts. The boom is pinned to

the boom pivot by a 4-inch pin which is secured in
place by a bolt passing through the two stiffening

plates projecting from the base of the boom. In-
spect the boom periodically, giving particular
attention to the tightness of the splice bolts. In
addition, check carefully the entire boom structure
for loose rivets. cracks, corrosion, and other signs
of structural weakness.

b. Three sets of sheaves are built in at the
outer end of the boom structure. Two of these
are the 20-inch whip sheaves, one of which is
located forward of the load block hangar, and
the other aft of this hanger at the point where the
boom end topping block hanger is pinned to the
structure. The remaining set consists of twin 24-
inch load sheaves,

¢. Two pairs of vang blocks are attached to the
sides of the boom end by means of shackles, one
block of each pair being mounted on each side of
the boom. The pair nearest the boom end con-
sists of double 16-inch sheave blocks, which serve
as the upper blocks of the port and starboard vang
lines, The other pair consists of single 16-inch
sheave blocks, to which the port and starboard
vang lines from the A-frame fairleads are reeved.
To avoid interference, the double vang blocks are
shackled to collars mounted on the 2-inch hitch pin
projecting from the sides of the boom. The single
vang blocks are shackled to lugs set close to the
boom,

50. Blocks and Sheaves

@. GeENERAL. In service, sheave pins become
worn and sheaves themselves may be damaged and
requirve replacement. Sheave pins are secured in
place by cotter pins and are readily removed for
replacement. Inspect blocks and sheaves periodi-
cally for signs of wear, weakness, or corrosion,
Examine sheaves for alinement, and remove bures
or ronghness by filing,

The
twin 24-inch load sheaves, mounted in the hoom
structure, arve carried on a 214-inch pin. To remove

b. Loap Line Systesm. (1) General.

them, drive ouf the pin, after removing the cot-
ter pin. The upper load block hanger is pinned
to the boom end by a hitech pin. The load block,
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DOUBLE SHEAVE
VANG BLOCK

SINGLE SHEAVE
VANG BLOCK

hloths

BOOM END TOPPING BLOCK

WHIP SHEAVE

WHIP SHEAVE

LOAD SHEAVES

UPPER LOAD
BLOCK

Figure 260, Boom end blocks and sheaves.

in turn, is pinned to the load block hanger. Re-
move the block from the hanger by taking out
the cotter pin and driving out the load block
hitch pin.

(2) Removing sheave from wmain load bloeclk
(fig. 261). (a) Lower block until hook is near
deck,

(5) Place timbers under checkweights on both
sides of the block, to distribute the load over the
deck and to support the block clear of the deck.

(¢) Swing hook out of the way so that check-
weights will rest on blocks. Lower block with the
hook in a horizontal position resting on deck.

(d) Place blocks on both sides of sheaves to
liold sheaves when sheave pin is driven out.

(¢) Remove grease fittings from ends of the
sheave pin.

(f) Withdraw the cotter pin from sheave pin.

(g) Drive sheave pin out far enough to release
shieave, using brass drift.

(A) Remove the nut, tie bolt, and spacing col-

§ lae between the sheave plates.

(#) Use a crowbar to ease sheave out of block.
(See fig, 261.)

e ey

Figure 261. Load block—removing sheave.

(3) Replacing sheave in main load block. Roll
the sheave into position in block, using a crowhar
to locate in correct position. Use a brass drift to
drive sheave pin into place. then insert the cotter
pin.  Replace the spacing collar between the
sheave plates and replace tie bolt and nut. Re-
place grease fittings on sheave pin. Hoist block
clear of timbers, and lubricate the sheaves before

operating the block.
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¢. Wuir Line System.  The whip sheaves, lo-
cated one above and the other on the boom end.
are mounted on 214-inch pins. Remove them by
withdrawing the cotter pin from the sheave pin
and driving the sheave pin out to release the
sheave, which ean then be slipped from the boom
end.

d. Vaxc Lixe Systes. Both the single and
double vang blocks are attached to the boem by
shackles. To unshackle the vang block, remove
the cotter pin from shackle pin and withdraw the
shackle pin . (See fig. 262.) Remove the sheaves
from the blocks by removing the sheave pin cotter
pins, and driving out the sheave pins, in the same
manner as described for the main load block, (2)
above.
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PART FOUR

AUXILIARY

Section XVIII. GENERAL

51. Scope

Part four contains information for the guidance
of organizational maintenance personnel. 1t con-
fains information necessary to make adjustments
and replace parts of auxiliary equipment within
the scope of organizational maintenance.

Section XIX. MACHINERY HOUSE ASSEMBLY

52. Main Generator (fig. 9)

t. Gexerar. With the main engine operating,
etrrent for the barge derrick is supplied by a
Al-kya, 3-phase, 60-cyele, 120/ 208-volt, American
Custom Built Generator, Model 140—4-6 Type OG.
The generator is belt-driven from the main drive
shaft. The lighting system, refrigerator, and gal-
ley stove operate on a 120-volt eircuit while the
capstan motor, deck pump, and floodlights utilize
208 volts.

b. Generaror Removar. (1) Provide a hoist
eapable of handling the generator weight of 750
potnds.

(2) Sepﬂm{'e generator from generator founda-
fion by removing the eight 74-inch-diameter hex
head bolts and nuts.

(3) Remove the belt guard from the generator
by removing the four 14-inch hex nuts.

(4) Remove generator conduit box from the
generator to expose wiring by removing the six

toundhead machine screws. (See fig, 48.)

(5) Identify wiring for generator assembly by
tagoing leads.

(6) Disconnect wiring.

(T) Carefully hoist and tilt generator to disen-
giige the V-belt drive,

(8) Hoist generator from generator founda-
tion.

EQUIPMENT

(9) Separate the generator foundation from the
foundation and engine girders by removing bolts.

(10) Remove generator foundation.

(11) Reassemble generator in place to barge by
reversing preceding steps (par. Tm (3)). Repeat
steps for reassembly.

Nate, Aline generator in accordance with parvagraph
Tm (2). Adjust belt tension by loogening hex nuts on
rail and sliding generator forward or aft. Secure gener-
ator to rails by tightening four hex nuts, Noise and rapid
belt wear will result if drive is misalined or run at im-
proper tension.

¢. Repair. Report malfunction of generator to
higher authority. Replacement or repairs for the
main generator are beyond the scope of second
echelon maintenance,

53. Auxiliary Diesel Generator Set

a. GeNeran. The auxiliary Diesel generator
set (fig. 11) operates independently of the main
generator and main engine. It is used in the
barge to provide electrical energy for operating
the refrigerator, galley stove, and lighting system
when the main engine is shut down. The engine
is a single cylinder Diesel engine. It operates on
the four-stroke-cycle compression principle, and
burns fuel commercially known as Diesel fuel,
without use of spark plugs or externally heated
surfaces. The generator is coupled to the engine
and delivers 110-volt, 60-cycle, single-phase alter-
nating current.

h. Avuxiuiary Dissen GENERATOR REMovarn. (1)
Remove aft and forward roof section (par. To).

(2) Remove the conduit boxes from the gener-
ator to expose wiring, by removing the round head
machine serews. (See fig. 46.) .

(3) Disconnect the starting battery.

(4) Identify wiring for reassembly by tagging
when disconnecting it.

(5) Separate auxiliary generator foundation
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frame from the deck bolting bars by removing the
1034-ineh-diameter hex head bolts and nuts.
(6) Insert eyebolts into the two lifting nuts on

the eylinder head of the engine. With a sling se-
cured to the two eyebolts of the engine and the
single eyebolt on the generator frame, lift the
Diesel generator set out through the deck house
roof 1!_\‘ means of a hoist [t:l\'i!i;{ i :':l|uu'i(._\' of 3,000
pounds.

(7) Install the replacement Diesel generator set
through the roof and bolt in position as deseribed
in paragraph Tm (4).

(8) Replace roof section (par. 7o).

¢, AuxiuiAry Digsen GeENERATOR MAINTENANCE.
(1) Cwylinder head.
eylinder head contains the valves and

(@) Desceription. The single
valve
springs, combustion chamber, and rocker arm as-
semblies. Two head lifting nuts are secured to
the head and are threaded to receive lifting bolts
(See

The cylinder head is cored for cooling

for raising the engine during installation.
fig. 263.)
water passages. A thermostat fitting mounted on
the cylinder head regulates water cooling tem-
perature.

THERMOCOUPLE FOR
TEMPERATURE GAGE

FUEL SUPPLY
LINE

Figure 263,

Removing fuel injection valve,

(D) ﬁ’r'-?;c.m.'fnlr/ eylinder head.
1. Remove the valve cover by l‘:lkill;_" ont
the two capscrews.
2. Remove the rocker arm shaft by taking
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off the nuts on top of the journals and
lifting: out the shaft. Lift off
rocker arm shaft journals and with=
draw the push rods.
all of these parts in their original or-
der so that they may be replaced in
their correct position upon reasse-
Ijil\'.

7. Remove the fuel injector from the cylin-

der head, using a 1-inch wrench on the

body of the assembly. (See fig. 263.)

f. Turn the hold-down nut until the assen-

bly is serewed out. It will probably be
necessary to use a pair of pliers on the

two-sided milled flats and twist slight-

ly back and forth in order to break

loose the carbon formation and permit
withdrawal of the fuel injector as-
sembly. Do this earvefully, in order to
avoid kinking the injector tube.

4. Drain the water from the engine as de-

. Remove

seribed in paragraph 44¢ (3).
the temperature gage
thermocouple.

water

THERMOSTATl

onmuf; 1

SUPPORT
BRACKET

i

/ OUTLET HOSE
ROCKER ARM

JOURNAL NUTS

rd

CYLINDER
e ? NUTS

=
=

INSTRUMENT
PANEL BOLT

=

Figure 26).

Removal of eyltinder head

7. Remove the exhaust manifold pipe con-

nection to the cylinder head. Discon-
nect the instrument panel support
bracket, the filter support bracket, and
the radiator braces to the eylinder head:
Loosen the water outlet rubber hose
clamps and raise up the hose,

the

Be sure to keep:

CHAN




Disconnect the thermostat bypass water
hose to the thermostat fitting and re-
move the thermostat fitting, being care-
ful not to drop the thermostat.

With a
move the four eylinder hold-down nuts.
Lift off the head by grasping it on each
side by the manifolds. If the head i
hard to break loose, start it by \\l'(l"ll]“’

long-handle socket wrench, re-

in a screwdriver a short distance be-

tween the head of the block.

Warning: With the cylinder head ve-
moved, do not erank the engine by hand or
with the starter, as this will lift the liner
out of its seat.

COMBUSTION CHAMBER
SCREW

COMBUSTION
CHAMBER

VALVE SEAT
INSERT

Pigure 265, Bottom vicw of cylinder head.

(¢) Removing and rveplacing combustion clam-
ber. Position the head as shown in figure 265,
|.)l-.'iI|;_f careful not to bend the studs on top of the
With serewdriver, loosen the flathead serew
securing the combustion chamber, (See fig. 265.)
With a small piece of wood, or a piece of brass rod
inserted in the injector hole, push the combustion
chamber out.
replace screw.

Lead.

Insert new combustion chamber and
(2) Valves and valve mechanism. (@) General.
The inlet and exhaust valves located in the eylinder
head are operated by gear-driven cam shatt to a
lifter push rod and |m-lu~r arm arrangement.

§ Valve stems operate in replaceable bushings.

(b) Checking valves. See procedure for check-
g valves for Caterpillar Diesel (par. 44¢).

(¢) Valve
the cylinder head right side up on a flat clean sur-
face and depress the spring keepers far enough to

removal and replacenient. Place

expose the horseshoe-shaped valve keeper. Use a
forked piece of steel to depress the spring keepers.
Displace the valve keeper sideways ; take it out and
vemove the spring keeper and spring. Now re-
move the valve from the opposite side of the head.

INTAKE VALVE STEM FIBRE

EXHAUST
VALVE
(=3 SPRING KEEPER
& VALVE KEEPER
SPRING

Pigure 266. Barhaust valve assenibly removed from head.

Refer to

valve inspection and reseating as decribed for
the Caterpillar Diesel engine, paragraph 44e (2),
for instruetions on valve inspection and reseating.
Note
valve seats must be exactly the same width
Before grind-
34-inch standard reamer through each

() Valve inspection and reseating.

() Valve seats and valve stem bushings.
that the
as the ground faces of a new valve.
ing, run a

of the valve guides to remove any carbon. After
grinding, wash in kerosene and dry the head
valves, springs, rocker arm, ete.

(3) Assembling cylinder head. Assemble

the head by placing it right side up on the flat
surface, with the valves in place.

() Examine the valve stem fibre oil seal on
the intake valve stem, and replace it if worn.

(¢) Drop the springs on the valve gnides
the spring keepers over the springs.

(d) Using the forked steel previously
described, depress the spring and spring keeper,
into place.

(¢) Before replacing the eylinder head on the
hlock, be sure to install a new cylinder head .'_T:I\I\i‘
Tighten the eylinder head studs down gradually
and evenly,

and
tool,

and slip the valve keepers

tightening the nuts across the cy ]mnh'l'

Note. When using a new eylinder head gasket, be sure
that there are holes for all the drilled passages in the

head and block.
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(f) Put into position and adjust the rocker arm

shaft journals, the push rods, and the rocker
shaft and rockers.

(g) Adjust valve clearances as described in
(4) below.

(%) Replace the

gasket for condition,

A1

examining the
Lf the gasket is replaced on

valve cover,

the valve cover, shellac it to the cover, being care-

ful to squeeze out and wipe off all excess shellac.
(7) Install a new thermostat gasket before bolt-

ing the thermostat to the cylinder head.
(4) Adjusting valve clearance. (@)

Make ini-
tial valve clearance adjustment when tightening at
the eylinder head stud nuts, after the first few
hours of engine operation; check clear
about

ance again
100 hours after valves have been reground.
(6) Loosen the valve adjusting screw lock nut
Insert a feeler
between the push rod and valve rocker arn.

on the valve rocker arm. gage
Ad-
just clearances for both intake and exhaust to
0.007 inch when hot, or to 0.010 inch when cold.
Recheck the adjustment after tightening the ad-
Justing serew lock nut.

(5) Piston, connecting rods, and cylinder liners.
(¢) General. The first noticeable symptoms of
worn piston rings and cylinder liners are increased
oil consumption with excessive from the
Extreme wear may result in
poor compression, loss of power, and hard starting.

(b) Removing rod and  piston.
Before removing the piston and connecting rod,
drain the engine of water and oil. Remove the
cylinder head and remove the panside cover. With

the eylinder head removed,

vapor
crankease breather,

cCOnnec fr'm;

imstrument
to scrape off the carbon accumulation from the
upper walls of the cylinder liner. Rotate the
engine crankshaft until the connecting rod bear-
ing holts are accessible throngh the panside cover
opening,

use a soft

Remove the four connecting rod bear-
ing bolts, being careful not to drop the bearing

shells,

Note, When replacing connecting rod bearings only, do
not remove the cylinder head or drain the water from the
engine. Drain only the lubricating oil.

cylinder liner. Remove the
cylinder liner before withdrawing piston and con-
necting rod, since the large end of the rod will not
pass through the liner. To pull the liner, use the
special cylinder liner puller which is provided
with two sets of serews (short and long). Insert

the tool (circular portion with washer) inside the

(¢) Removing
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cylinder liner just below the top. Serew the nut of
the tool down and place the cross piece over the
nut; then slip the top nut over the cross piece.
Using the short pair of screws, screw down until
the Liner is loose. If necessary, remove the short
serews and insert the long pair to obtain leverage
for raising the eylinder liner higher. Remove the
liner, connecting rod, and piston as an assembly

and withdraw the connecting rod and piston
through the bottom of the liner.
LINER

PISTON AND

CONNECTING ROD

UPPER AND
LOWER BEARING

LINER SHELLS

SEAL

BEARING CAP

Figure 267, Conneeting rod, piston, and liner.

() [1’:-.*””2‘;;:;; piston pin and cleaning piston,
Remove the piston pin by taking out the snap
ring from the piston bosses and driving out the
pin with a soft piece of wood. To clean the piston,
refer to the procedure for cleaning l)]'-slnll-. on the
Caterpillar Diesel engine, as described in para-
graph 44¢(10).

(¢) Piston pin bushings. Install a new bush-
ing when the clearance between the bushing and
the new piston pin inch. After
pressing new bushing into place, it should be ma-
chined accurately from 0.005 to 0.001 inch larger
than the new piston pin diameter.

(f) Replacing piston rings. The piston is pro-
vided with four rings: the lower ring. an oil ring
of the four-piece construction type, the second
from the bottom ring also an oil ring, and the two
upper After thoroughly
cleaning and examining the piston, remove the
rings with a ring expander. Check the ring gap
clearance in the cylinder liner and see that it does

exceeds 0.005

rings for compression.
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not: exceed 0.010 ineh. Check clearance by insert-
ing the ring squarely in the liner. Measure at a
distance of about 3 inches from the top. When in-
stalling new vings, use a ring expander to place
them in their proper grooves right side up. A ring
expanding tool should be used in placing the rings
in the grooves. After installing new rings, operate
the engine in accordance with the recommended
“run in” schedule given in (6) (&) below.

COMPRESSION RINGS

PISTON PIN

BUSHING

SNAP RING

Figure 268, Piston assembly.

(g) Replacing connecting rod bearings. Con-
necting rod bearings are of the precision type.
Install them without fitting or scraping the shells.
Remove, inspect, and replace bearing shells
througlh the sidepan cover without removing the
tonnecting rod on the engine. Remove the bear-
mgs by withdrawing the four connecting rod
bearing bolts.

Note. Inspect the connecting rod, bearing cap, and
biaeks of bearing shells to insure that they are smooth and
free of oil, dirt, and grease before replacing any bearings.
Tlhis i important sinee the bearing shells will not seal
iroperly if any of these are present.

(/) Inspection and replacement of connecting
1d and liner. Replace bent connecting rods;
they are not suitable for service. Do not attempt
10 aline connecting rods by bending. Replace
liners only when they are worn at the top of the
g travel in excess of 0.020 inch or when they are
badly scratched or scored.

(4) Replacing eylinder Tiner. See that each
liner installed has a new rubber seal in the groove
it the bottom of the liner to prevent water leaks.
Be sure to remove the old seal before installing
the new one.

T36205—47—14

(1) Replacing piston and connecting rod. Re-
fer to procedure for replacing piston and connect-
ing rod in the Caterpillar Diesel engine (par. 44¢).

Caution: Before placing the rod in the piston,
determine in which direction the two small drilled
holes in the very top of the rod are pointing.
(See fig. 269.) These holes, with the connecting
rod installed, must pnim to the illjt*t'lm’ side of the
engine. Insert the connecting rod bearing bolts
so that the flat sides of the head are adjacent to
the rod side. If this is not observed, it will not
be possible to install the rod and bearing cap
correct }\

Whenever installing new rings, piston assembly,
or liner, run the engine in accordance with the
“run in” procedure described in (6) below.

OIL HOLES

FLAT SIDE OF BOLT

Figure 269, Connecting rod.

(6) Rwn-in schedule. (@) Whenever install-
ing new rings, liners or bearings, observe an oper-
ating schedule similar to that performed on new
engines.

(b) Start the engine and run for ten minutes,
at about one-third load, with a speed of approxi-
mately 1,100 rpm. Repeat this 10-minute operat-
ing schedule three or four times. checking the en-
aine for excessive tightness after each stop. In-
crease the running periods gradually to intervals
of 30-minute runs. After an operating time of
10 hours, increase the engine speed to 1,200 rpm
and continue to stop the engine every 30 minutes.
After an operating time of 20 hours, increase the
load to half and continue to stop the engine every
30 minutes. After an operating time of 30 hours,
increase the load to 75 or 80 percent of full, and
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stop the engine every 30 minutes. The engine is
prepared to operate at full normal load continu-
ously at the end of 40-hour break-in period de-
scribed above.

(¢) After the engine has been run for several
hours, remove the valve cover and tighten the
cylinder head nuts while the engine is hot.

(T) Fuel system (fg. 270). (a) /»‘r-xwrr’pliuu.
The auxiliary Diesel fuel tank is located at the
base of the engine. A filler cap is located in the
base at the right side of the engine near the radi-
ator, and is removable for filling the tank. Fuel
is obtained by tapping the day fuel tank of the
Caterpillar Diesel, as shown in figure 163. Use a
funnel and pipe arrangement to fill the tank, since
the clearance between the deck house wall and

FUEL PUMP CYLINDER

ASSEMBLY
BLEEDER
PLUG i
IN
TEE FITTING
FUEL
BY-PASS LINE
BLEEDER
SCREW

A

e
or

e

\ FUEL TRANSFER

FUEL FROM TANK PUMP

Figure 270.
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FILTER

—=— DISCHARGE

FUEL PUMP AND
GOVERNOR ASSEMBLY

filler plug is insufficient to permit direct filling:
The engine fuel system employs a fuel transfer
pump which draws fuel from the tank in the base

of the engine and forees it throngh a filter. (Seg
fig. 270.) The fuel suction lines from the filter
send oil into the filter in the fuel pump cylinder,
After quantity regulation by the governor, the

fuel pump forces the fuel to the injector assembly ’

where it is injected by the spray valve into the
combustion chamber,

(b) Checking fuel injection equipment. Refer
to “Checking fuel system” as described for the
Caterpillar Diesel engine (par. 44 d.)

(¢) Checking fuel .f'n_jr-r'f(.n' assembly.

1. Before removing a fuel injector assembly
from the cylinder head, clean all dirt

INJECTOR
ASSEMBLY

CYLINDER

BLEEDER
SCREW

GOVERNOR
LOCK

SCREW

LOAD REGULATOR
THROTTLE NUT

GOVERNOR
SCREW

LINE

Auwiliary Diesel fuel system.
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or oil accumulations from the assembly
and adjacent areas.

Z. Remove the fuel injector assembly (par.
44d).

5. Using a standard nozzle tester, check the
injector to insure that the injector
valve emits a fine, even spray in the
form of a mist. If fuel forms in drop-
lets at the nozzle tip, or if spray is
unsymmetrical, disassemble the in-
jector as shown in figure 271. Clean
the parts in kerosene and remove any
carbon formation from the nozzle end
with a blunt piece of wood.

HOLD DOWN NUT

INJECTOR BODY

2 ' INJECTOR NOZZLE
. VALVE ASSEMBLY

~———— |NJECTOR NOZZLE

Figure 271, Fuel injector assembly.

4. Cavefully clean the fuel discharge open-
ing in the nozzle valve assembly. Re-
place the assembly, consisting of
spring, seat and valve, as a single unit
if, after cleaning and drying, the spray
characteristics show a fuel discharge
in a solid stream or jet, or a spray
emitted on one side of the nozzle.

5. After cleaning, reassemble the injector,
using a new injector valve seat gasket.
Obtain a tight seal for the fuel injec-
tion tube at the injector and fuel pump
cylinder connections.

(d) Replacement of fuel puwmp head plate
gasket. Disconnect the suction and bleeder fuel
lines from the tee fitting on the fuel pump cylin-
der. Remove the two serews holding the fuel pump

* eylinder assembly to the equalizing head. (See

fig. 272.) Remove the old gasket and install new
part, making sure that the gasket is neatly trimmed
and does not project from under the base.

BLEEDER |
LINE 5
FUEL PUMP

) HEAD FLATE[

\  GASKET

t

|I @
il
Lt

Figure 272, Removing fuel pump eylinder assembly,

(¢) Removal of fuel punip and governor assen-
bly. To remove the fuel pump and governor as-
sembly from the engine, first disconnect the suc-
tion and bleeder fuel lines from the tee fitting.
(See fig. 273.) Then disconnect the suction line
from the filter and the lubricating line from the
governor to the lubricating oil filter. At the upper
end of the governor housing, behind the instru-
ment. panel, take out the three capscrews holding
the assembly to the cylinder block. Remove the
three socket-head serews at the lower end of the
governor housing. (See fig, 273.)

Note. When removing the assembly, do not drop the
fuel pump drive coupling and the three felt washers,

(f) Replacing fuel pump oil seal. With the
fuel pump and governor assembly removed from
the engine, replace the oil seal as follows: loosen
the socket-head setscrew from the fuel pump
driven coupling and remove the coupling. ( See fig,
274.) Drive out the Woodruff key from the pump
and drive shaft. Take out the four serews from
the oil seal cover and remove the cover. Examine
the oil seal cover gasket and replace if damaged.
Wedge out the oil seal and replace with a new
part. (See {12' _’74)
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Higure 273, Removing fuel pump and governor assembly.

OIL SEAL GASKET

ODRUFF
KEY

S Al
SET SCREW IN DRIVEN

COUPLING

Figure 2Y4. Replacing fuel pump oil seal.

(g) Replacing fuel pump governor assembly.
Before installing the assembly, replace the gasket
When re-
moving or disassembling the unit, replace gaskets
in the fuel pump governor assembly. Replace the
coupling half on the pump, observing that the
marks on the end of the pump line up with those
on the coupling half. Bolt the pump to the crank-
case, making sure that the drive coupling timing

between the fuel pump and erankease.
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mark coincides with the seribed timing mark on

the driving flange. Before tightening the pump
in position, line it up horizontally with the driv-
ing shaft. Determine this by holding a straight
edge on top of the coupling and sighting under it.
With the pump alined, tighten the six serews hold-
ing it to the erankease.

Note. Although there is no necessity for disturbing the
fuel pump timing when installing or removing a new pump
for service, check the timing after assembly as deseribed
in (7) (k) below.

(h) Priming fuel system (fig. 270).
is necessary if the engine is permitted to run out
of fuel and air enters the fuel system. In this case,
fill the fuel tank and proceed as follows: Remove
the drive belt from the fuel transfer pump and
(See fig. 270.)
Rotate the pump in a clockwise direction by hand,

Priming

loosen the filter bleeder screw,

until a steady stream of oil flows from the top of

the filter. Replace the serew, rotate the transfer

pump several additional revolutions, and replace

the belt. Turn the throttle screw in almost fully,
and loosen, with out removing, the fuel pump cyl-
inder bleeder screw. (See fig. 270.)

Note. If the bleeder serew is removed, the ball check

will drop out. Loosen the sérew only when priming.

Press the starter button until fuel oil squirts out

strongly around the threads of the cylinder bleeder
Tighten the screw
with a hollow head setscrew wrench.

screw at regular intervals.

(2) Bleeding fuel injection .
Is-inch hollow pipe plug in the fuel pump suction
tee fitting (fig. 270), allowing fuel to escape, until
a solid stream of fuel, free of air bubbles, flows
from the opening. Tighten plug.

(7) Care of fuel filter. The fuel oil cart ridge
in the filter, under ordinary conditions, will fune-
tion satisfactorily for a period of 500 to 600 hours
of engine operation. Hxcessive rust and dirt are
visible on the top of the cartridge when the cover
i removed.,
ter by removing the plug at the bottom of the
filter (fig. 275). and allow the oil in the filter case
to drain. Remove the filter cover and withdraw
the cartridge. Flush the filter case with fuel oil
until all dirt is removed. Drain the flushing oil
and install a new cartridge. After installing &
new cartridge in the filter, it is necessary to fill the
case completely with fuel oil in order to prevent
Tighten the cover and prime the fuel
system as described in (%) above. Check the cons

Under this condition, service the fil-
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k o dition of a cartridge during the priming operation,
un@swhen fuel oil should flow strongly from the air
driy !I vent in the filter cover. A slow trickle from this

1igh opening indicates a worn out filter cartridge.
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Figure 275. Disassembly of fuel oil filter.
(&) Timing fuel pump.
1. Perform the timing of the engine while
it is warm, and when the generator is

supplying current. After the engine
has been operating at normal speed
for about 15 minutes, observe the ex-
haust coming from the exhaust pipe.
The exhaust should be practically in-
visible at full-load and also at no-load
full speeds. If smoke is visible at
either full- or no-load, it is evidence
of improper timing.

2. To adjust the timing, loosen slightly the
three bolts in the driving flange
between the flexible coupling and the
gear housing (fig. 273), observing the
setting present. Move the fuel pump
either “advance” or “retard,” a dis-
tance of one mark on the periphery of
the flange. Tighten the three bolts
and start the engine. Apply, first,
full load full speed, and then no-load
full speed, noting carefully any differ-
ence in the density of the exhaust. If
no improvement is evident, or if the
exhaust is heavier, move the fuel pump
in a direction opposite that previously
moved, a marks,

Repeat engine operation. Moving the

fuel pump one mark at a time, first in

one direction and then in the opposite,
will indicate the position of correct

r-'t‘[li}],‘_".

distance of two

Nopte. When viewing the exhaust for riming pur-
poses, the same background, weather, and light con-
ditions should be present, as these factors have a
bearing on the apparent density of the exhanst,

(8) Lubricating system. (a) General. The
auxiliary diesel engine is provided with a pressure
lubricating system. The oil pump located in the
engine crankease sends oil to the main bearings,
il is circulated
through a filter which is connected by lubricating
oil lines to the governor and engine.

erank pin, piston, and governor.

(b) Draining and cleaning crankcase. See
WDLO 55-U39 for draining interval and lubri-
cant to be used for refilling. Drain the oil and
remove the oil pan side cover (See fig. 276.) Then
clean the screen at the bottom of the lubricating
oil pump with a small brush dipped in kerosene.
With the cover removed. clean the bottom of the
oil pan of dirt and sludge with a cloth dipped in
Kerosene.
plug and pan side cover.

Replace worn gaskets for the drain
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Figure 276.

Draining the crankease.

(e) Cleaning Ilubricating oil filter. Check
weekly the color of the lubricating oil, using the
dipstick at the side of the oil pan. If the oil be-
gins to darken, change the lubricating oil cart-
ridge on the filter. If the cartridge is not changed
promptly when the oil becomes dark, sticking
rings and valves may result.
ridge, remove the nut from the cover, remove the
Install new
cartridge and add one quart of lubricating oil
to replace that removed with the old cartridge.
(9) Servicing air cleaner and breather. (a)
The oil bath type air intake cleaner
and crankcase breather are of the oil bath type.
Uncleaned air is drawn into the cleaner inlet open-
ings and the direction of air travel reversed above

To change the cart-

cover and withdraw the cartridge.

})rkr'i';/)f;u 1.

the oil level in the oil cup. This reversal of air

flow causes the larger particles of dirt in the air
to fall into the oil. The partially cleaned air
then travels upward, through the oil-moistened
filtering element, where any remaining dirt and
dust particles are removed.

(b) Servicing. Remove air cleaner or breather
by loosening the clamp screw nut. Remove wing
nut at top of cleaner and lift filter element from
oil cup. Empty oil from cup, clean-it inside and
out with cleaning solvent; wash filter element in
cleaning solvent, allow to dry, drain; fill oil cup
to level of mark with engine oil. Place air filter
element in oil cup and install wing nut. Then in-
stall air cleaner or breather on the engine.

(10) Cooling system. The aux-
iliary diesel engine is cooled by water circulated
by a centrifugal pump through a fan-cooled radi-
ator. Water jackets extend the entire length of the

(a) General,
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eylinder. The cooling system is equipped with a
thermostat which helps control the water tempera-
ture under extreme hot or cold operating condi-
tions. Use a soft water in the cooling system. If
it is necessary to use hard water, first treat it with
an authorized water softener. Soft water will
make a good lather with ordinary soap. Hard
water will not make a good lather with ordinary
soap.

(b) Owerkeating and cleaning system. See
“cooling system™ description for Caterpillar Diesel
engine, paragraph 44¢g. For fan belt adjustment,
see (¢) below,

(¢) Adjusting fan belt,

1. (feneral. The radiator fan, water pump,
and generator are operated from the
same V-belt. Adjust this belt so that
it 1s firm to the touch but not taut or

A loose fan belt causes wear
to the belt and possible slipping to the
extent that the engine will overheat.
A tight belt places unnecessary stresses
on the belt and bearings, thereby
shortening their operating life.

2. Adjusting belt. Adjust the belt by
varying the position of the generator.
(See fig. 277.)
support bracket nut on the cylinder

loose.

block, and loosen the generator pivof
Swing

bracket bolts.
the generator

(See fig. 277.)
from the engine to

tighten the belt, or toward the engine

to loosen it. Tighten the bolts after
obtaining the correct belt tension.

‘SUPPORT
BRACKET
IBOI.T

= RADIATOR
VOLTAGE % — OUTLET HOSE
REGULATOR I

PIVOT BRACKET BOLTS|

Figure 277, V-belt adjustment.

Loosen the generator
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3. Removing belt. To remove the belt for
servicing the engine, or for replace-
ment purposes, remove the water outlet

277) from the radiator by

loosening bolt hose clamps and sliding

Then slip
out the belt after loosening the genera-
tor, as deseribed in the preceding para-
graph.

4. Draining cooling system. Drain water
from the engine by opening the drain
cock located in the cylinder block be-
hind the fuel pump drive coupling.
Figure 278, showing the fuel pump and
governor assembly removed, gives the
location of the drain cock. Remove the
radiator fill cap to permit all water to
drain from both the radiator and the
cylinder block. Be sure to close the

hose (fig.

the hose out of position.

drain cock before rvefilling the cooling
system.

Figure 278. Water drain cock.

(11) Starting system. (a) General. Cranking
of the auxiliary Diesel engine is accomplished by
4 12-volt Auto-lite eranking motor located on the
lower right side of the engine. Specifications for
the motor follow :

Rotation: Clockwise at drive end.

Drive: Bendix right-hand outboard.

Starting switch: Mounted on instrument
panel with solenoid switch mounted on
motor.

Poles: Four.

Brushes: Four.

The bendix drive consists of a threaded sleeve
fastened to the armature shaft through the drive
spring and pinion mounted on the threads of the
sleeve. When the starting circuit is closed, the
armature revolves, turning the sleeve within the
pinion and forcing the gear forward, meshing it
with the engine flywheel. The shock of meshing
is absorbed by the spring. When the engine starts,
the pinion is driven faster than the sleeve and is
forced back along the threads, automatically de-
meshing it from the flywheel.

STARTER
5|0LENOID

Starting motor for auxiliary diesel.

Figure 279.

Remove the
wiring connections from the starting motor sole-
noid to the ammeter, battery, and starting switeh.
Withdraw the bolts holding the starting motor
flange to the engine flywheel housing. Install the
new starting motor and make the connections to
the battery, starting switch, and ammeter. Refer
to figure 280 for wiring diagram showing the cable
connections in the electrical system.

(b)) Replacing ecranking motor.

AMMETER

DISCHARGE CHARGE

12V
L= GENERATOR
B A F
A
OVER CHARGE RELAY

PUSH BUTTON
STARTING SWITCH

SMALL TERMINAL

SOLENOID MOUNTED
ON STARTER

7

STARTER

GROUND -!ﬂ—+||||||||||||

BATTERY

2/00 CABLE

Figure 280. Wiring diagram of starting system and

charging generator,
(¢) Replacing bendix drive., Should the bendix
pinion fail to disengage with the flywheel of the

engine, after the engine has been started, remove
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the starting motor and check by holding the arma-
ture and turning the bendix pinion. It must move
out along the shaft without restrictions other than
the anti-drift pin. When the pinion reaches the
“stop,” it must lock to the armature shaft. If ben-
dix does not act in this manner, or if any other
doubt exists as to the condition of the bendix
To remove the bendix,
unclinch the head spring serew lock washer and
and back off the head spring screw (See fig, 281).
Slide bendix from the shaft. Remove the Wood-
rufl key and the intermediate bearing plate.

drive, l‘L’Il]:ll'(_' the unit.

SHAFT SPRING SCREW
LOCK WASHER

SHAFT AND PINION

LOCK WASHER
HEAD SPRING

SCREW

ORR

TAKE-UP RING

SLEEVE

DRIVE SPRING
DRIVE HEAD

Figure 281, Removing bendiz head spring sereip.

(d) Replacing bendiz drive spring. A twisted
or broken bendix drive spring can be replaced by
removing the spring serews and lock washers. and
withdrawing the drive spring. Replace with a
new unit, making sure to install the lock washers.
Remove the
condition of the

(e¢) Replacing motor brushes.
head band and inspect the
brushes. These should slide freely in their holders
and should not be oil-soaked: if oil-soaked. or
worn to less than one-half their original length,
replace them. Two of the brushes are ground to
the commutator head by the jumper lead, while
the other two are soldered to the field coil wind-
ings. Before replacing brushes. elean the cor-
mutator of carbon accumulation by holding a piece
of No. 00 sandpaper against the commutator while
turning the armature slowly. After cleaning,
While sanding
down, be sure not to eut the mica between the
- commutator bars.

blow the sand out of the motor,

To replace the brushes. un-
solder the brush pigtail from the loop in the con-
nector and open up the loop slightly, Tnsert the
new brush lead and elinch the loop tightly. then
solder to make a good conmection.

(__f“] /a’f";i-"r!!‘f'nlr_{ I;H'”-";! -\‘j*f'f'uffx. H]H'iu;j tension
should be between 42 and 53 ounces on new brushes.

and slightly less with springs that have been in
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service,
holder.

Adjust tension by twisting the spring

Note. When twisting the spring holder, do not disturh
the spring or holder. Be sure spring is clamped firmly.
Measure the spring tension with a spring scale
hooked under the brush spring at the bend, taking
the reading just as the spring leaves the brush.
Pull the scale on a line parallel to the face of the
brush. (See fig. 282.)

Figure 282, Measuring brush spring tension.

(12) T'he charging generator system. (a) De-
seription. The charging generator for the auxils
iary Diesel engine starting motor, located on the
lower right side of the engine, is driven by a V=
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belt which also drives the fan and water pump.
Specifications of the generator follow:
Volts: 12.
Rotation : Clockwise at the drive end.
Poles: 2.
Brushes: 2.
Control: Vibration type current voltage
regulator.

The generator is of a 2-pole, 2-brush construction
with output controlled by a separately mounted
eurrent and voltage regulator shown in figure 277,

Note. The generator has no internal regulation and must
be used with the regulator designed to operate with the
génierator.
with one of a different type.

Do not substifute the regulator on-the engine

Disconnect the
leads from the generator to the voltage regulator
and battery in accordance with wiring diagram.
(See fig. 280.) for removal of the
generator is deseribed under “Adjusting fan belt”
((10) (¢) above). Additional bolts holding the
generator to the engine block are indicated in figure
277.

Caution: When a new generator or battery is
imstalled in the engine, close the contact points of

(h) ﬁ’w;)f.f{r.‘r.?}i.(‘.ﬂ:f r')f generator.

Procedure

the cut-out relay in the voltage regulator for a
few seconds before starting the engine. This will
permit the battery to discharge through the gen-
erator and polarize it. The cut-out relay of the
regulator is identified as that terminal to which
the battery is connected.

(¢) Replacing
Remove the head band. The brushes should slide
freely in their holders. If brushes are oil-soaked,
or if worn to less than one-half of their original
length. install new ones. To install new brushes,

charging generator brushes.

first elean the commutator of carbon accumulation

by holding a piece of No. 00 sandpaper against it
while turning the armature slowly.
the brush lead serew and lift the brush arm.
curely fasten the brush lead, making sure the
brush is turned so that the bevelled face fits the
fommutator.
that the brush edge is parallel with the commuta-
tor segments. If the alinement
brushes do not slide freely, check the commutator
end plate as described in (12) (¢) below. Sand the
brushes for proper fit on the commutator. To do
this, cut a strip of No. 00 sandpaper to exact width
of the commutator.
ind pull so that the brush is forced against the

Then remove
Qa-

Check the brush alinement to see

is off or if the

Slip this strip under a brush

Be careful not to break
Repeat the sanding on the

holder. (See fig. 283.)
the edge of the brush.
other brush.

PULL TOWARD HOLDER

Figure 283. Reating new generator brushes with No, 00

sandpaper.

(d) l"'/.u'!‘ﬁ‘..;}r{/ generator brush spring tension.
Measure the spring tension with a spring scale
hooked in the hole in the end of the brush arm.
Pull the scale on a line parallel with the face of
the brush and take the reading just as the arm
Brush spring tension should not
be more than 53 ounces maximum.

(¢) Commutator end plate. It brush
ment on the commutator is off, and brushes do not

leaves the brush.
aline-

slide freely, remove the commutator end plate and
check the brush holders to see that they are not
bent. To remove the plate, take out the cover at-
taching serews and lift off cover and gasket. (See
fig. 284.) Clean the commutator head and brush
holders with an authorized eleaning solution and
wipe dry. Replace felt washer (fig. 284), cover
gasket, and cover,

AIR DEFLECTOR ATTACHING SCRE'

SHAFT LOCK WASHER

rvsmlmmc mf‘ =

SHAFT NUT SCREW COVER GASKET

COVER

Figure 284, Generator commutator end.
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(13) Battery. (a) Keeping battery clean.
Brush dirt off with a stiff bristle, not metal, brush.
Wipe with a cloth wet from an approved cleaning
solution to neutralize any electrolyte sprayed or
spilled out; then wash battery with water, making
sure vent plugs are tight in place. Examine vent
plugs to make sure the gas escape holes are clear.
If any corrosion is evident, scrape or brush off.
Then wash with an approved cleaning solution
which will neutralize any electrolyte remaining
on the metal surfaces. After rinsing in water and
drying, apply a thin coating of grease or vaseline,

() Hydrometer readings, specific gravity.

1. The specific gravity of the electrolyte in
batteries lowers on discharge and rises
again on charge. Consequently, if the
specific gravity or hydrometer reading
is known, it can be determined if the
battery is fully charged, or the ex-
tent of discharge. With all the cells
connected in series, the gravity reading
of one cell, known as “pilot cell,” will
indicate the state of discharge or
charge of the whole battery.

2. Determine the specific gravity by allow-
ing an hydrometer to float in the elec-
trolyte. When the specific gravity is
high or strong, the hydrometer will
not sink as far into the liquid or elec-
trolyte as when the specific gravity is
low or weak. (See fig. 285.)

3. To take an hydrometer reading, insert
the nozzle of the hydrometer syringe
(fig. 285) in the electrolyte, squeeze
the bulb and slowly release it, drawing
up enough electrolyte to float the hy-
drometer freely. Holding the syringe
vertically, the reading on the stem of
the hydrometer at the surface of the
electrolyte is the specific gravity of the
electrolyte. After reading, return the
electrolyte to the same cell.

4. Both temperature and level of elect rolyte
affect the specific gravity reading
somewhat, and it is therefore desirable
to record the temperature and level of
the electrolyte at the same time as its
gravity reading. In the pilot cell, kkeep
the level within 14 inch of the bottom
of the filling tube, so that variations
due to level will be minimized.
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Figure 285.

L1120 .1.220

K 2 O TN S HE T 2 D2 )

Hydrometer readings and syringe.

3. Do not take a gravity reading immediate-

ly after adding water; such a reading
is false. Allow a day or two for the
water to mix with the electrolyte by
gassing (bubbling) of the electrolyte
resulting from charging the battery.

(¢) Adding water.

. Add approved water regularly to each

cell.  The low level point is the top
of the separators and the high point
14 inch below bottom of filling tube.
Maintain the level between these points
by adding approved water.,

2. The time of adding water is important

in the winter, if the battery is not in a
heated room. Add water just before
charging the battery in order to mix
the water with the electrolyte by the
charging current. If water is added
and the battery left standing in freez-
ing temperatures ,the water will freeze
just the same as though it were outside
the battery.
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3. Electrolyte loses some of its water by
charging of the battery and a little by
evaporation, but acid is never lost in
this manner. Therefore do not add
any acid or electrolyte, unless some
electrolyte is spilled or lost from the
cell. This loss is usually the result of
carelessness in not keeping the vent
plugs tight, or in adding water too
high. Add only distilled or other ap-
proved water.

4. It the eells flood or sputter electrolyte,
the level is too high; lower it by with-
drawing electrolyte. Keep vent plugs
tight in the cells,

5. All the cells in the battery should take
the same amount of water. If one cell
takes more than the other, examine it
for leakage.

54. Auxiliary Generator

a. Removing Auxiniary Gexerator From Die-
seL. (1) Disconnect the leads from the generator
to the auxiliary generator control panel. (See
fio, 986.)

(2) Remove the rear bearing cover plate from
the exciter housing.

(3) Lift the brush holders so that the brushes
¢lear the commutator,

(4) Provide means for sliding the generator

FLY WHEEL

ADAPTER RING HOUSING

LEADS TO AUX. GEN.
CONTROL PANEL

Figure 286. Removing augiliary genervator from Diesel.

away from the engine by blocking underneath.
If available, a block and tackle, or chain hoist,
hooked to the generator lifting serew as shown in
figure 286, will be extremely convenient.

(5) Remove the 34-inch eap serews holding the
adapter ring to the flywheel housing. Move the
generator frame away from the engine a sufficient
distance to permit inserting a wrench between the
generator and engine. Use an angle socket wrench
to remove the six 35-inch cap serews holding the
coupling to the flywheel.

(6) The armature is now free from the engine;
remove the armature and generator frame.

b. Rerracing GENeraTorR. In replacing the
cenerator to the engine, follow the procedure for
With the generator suffici-
ently close so that the coupling can be secured to
the flywheel, take care in bringing the flywheel
up to the adapter ring to insure that the armature
shaft slides back into the rear bearing of the ex-
citer. Avoid forcing. It any difficulty is experi-
enced, examine the clearances of the armature
which may be resting on the field, by slightly low-
ering the generator frame. This frame should
slide back easily without being forced. With the
generator frame close to the engine, replace the
holding serews and tighten equally and firmly.
Then replace the brush holders on the commutator
and secure the rear plate to the exciter housing.

removal in reverse.

Caution: Before starting the engine, after re-
placing a generator, turn the engine over slowly
with the hand erank to insure that there is free
movement.

¢. Repracing GENErRATOR CoMMUTATOR BRUSHES.
Remove the two screws holding the commutator
end bell cover to the generator exciter housing.
There are two main brushes, one on each side of
the commutator. Disconnect the brush pigtail by
loosening the nut on the brush holder. (See fig.
287.) Raise the brush spring off the brush and
Withdraw the used brush. Ro-
tate the generator commutator and with a soft
cloth or very fine sandpaper, clean commutator
bars of any accumulation of carbon. Do not under-
cut the mica insulation between the commutator
bars. Install new brush, replace spring and con-
nect pigtail. To make sure of perfect brush fit
before full power is delivered, run the Diesel en-
gine with the auxiliary control box main switeh in
the ON position until 108 to 112 velts are indicated
on the voltmeter.

move to one side.
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Figure 287. Replacing generator commutator brushes.

d. RerLacIxg
Brusnzs.

GexeraTor Corrrcror Rive
Remove the commutator end bell ¢over,
There are four collector ring brushes, two on each
side of the ring. With a screw driver. disconnect
the brush pigtail from the brush holder. (See
fig. 288.) Raise the spring off the brush and with-
draw old brush. Clean the collector ring assembly
of carbon and install new brushes. Then replace

BRUSH
SPRING

}'{}\ =4

V

TS e
=

Figure 288. Replacing generator collector ring brushes.
L L 7 ¢ f
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spring and pigtail connection and run in brushes

as deseribed in the preceding paragraph.

55. Instructions for Replacement of Rear Oil
Seal in Auxiliary Diesel Generator

@. GeNErAL.  During shipment of the auxiliary
Diesel generator set, or if the barge is subjected to
extreme vibration, sufficient displacement may
occur between the engine flywheel housing and
generator frame to cause distortion or damage to
the rear oil seal and result in oil leaking through to
the generator unit. Check for oil leakage every
week by removing the plug at the rear of the
engine below the flywheel housing.
illustrates removal of the plug for checking with
the generator unit off. Do not remove the genera-
tor for the sole purpose of making this check. The
oil seal must be replaced on evidence of oil leakage.

GASKET
MUST BE
FLUSH

Figure 289, Fhywheel housing iwith gencrator removed.

b. Removine Frywnern, (1) Remove the fly-
wheel before replacing the rear oil seal. Remove
the V5-inch-20 screws holding the flywheel to the
crankshaft. To facilitate removal of the flywheel,
use two Y5-inch-20 headless studs approximately
314 inches long, slotted at one end to receive a
screwdriver. Insert these screws in two holes and
serew them into the crankshaft flange to provide
leverage for removal of the flywheel.

(2) With the flywheel removed, turn the en-

Figure 289
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rish@ gine crankshaft until the six tapped holes in the
Hlywheel mounting flange (fig. 289) coincide with
Bithe screws in back of the holes.  This position will
ar OF \ltn'be with two opposite holes in perpendicular posi-
I'f:_timl to the center of the shaft.
“visible through the holes in the flange are those
I liolding the oil seal cover in place,
(3) Unscrew the upper three screws and remove
U from the flange. Then lift the upper half of the
= Uil seal cover and oil seal from in back of the
L
ugh i 'ﬂd:lj;.
el move the lower half of the oil seal cover and oil
of {8Seq].
L (5) Examine the gasket between the pan and
@ the upper part of the engine to see that it is flush
cnergith the finished surface against which the oil
. TSSeal rests. If not flush, eut the gasket flush with
ikig@ the finished surface on the engine block. The
b gasket must not be below the finished surface
against which the oil seal rests. If below the
surface, fill the space flush with gasket compound.
(6) Remove the oil seals from the covers, mak-

The serew heads

xiliad
cted

p
L&

Unserew the lower three serews and re-

mg sure that all surfaces are cleaned carvefully.
(7) Replace with new oil seals. (See fig. 290.)

ane I :
Be sure to install the seals correctly and to have
the seal extend equally beyond the cover.

;":T{ Y THIS SIDE TOWARDS ENGINE BLOCK

sH

OIL SEAL CUP GREASE THIS SURFACE

SN

-~

OIL SEAL TO EXTEND EQUALLY
COVER BOTH ENDS
Figure 290. Replacing rear oil seal.
o flvd (8) Before replacing the oil seal and its cover,

qovl wipe the inside surface of the oil seal with cup
Al Insert the lower half of the cover and oil
1ol Beal first, with the oil seal toward the engine block.
(el Replace the bottom screw while holding the seal

ol grease.

ve o in position, but do not tighten. Follow this pro-
i cedure with the other two screws.
> 1 7
e \ up snugly but not tight.

(9) Repeat the procedure with the upper half of
the cover and oil seal.

Turn the screws

(10) Insert the oil seal tool (fig. 291) in back
of the ilywheel flange at the top and bottom of the
oil seal cover and lock the tool bearing down hard
enough only to bring the two halves of the oil seal
together tightly.

.......rm,”

OIL SEAL TOOL

)

UPPER AND
LOWER
HALVES OF
REAR OIL SEAL

Figure 291. Rear oil seal and tool.

(11) With the oil seal tool in place, start tight-
ening up on the oil seal screws, using a progressive
tightening procedure from one screw to the other
around the flange.

(12) With the seal in place, use a 0.002-inch
feeler gage to see that the oil seal is snugly up
against the block and pan. If either half of the
oil seal indicates more clearance, tighten accord-
ingly.

Caution: Use a smooth feeler gage and take
care that the oil seal is not cut or injured in any
way as this will cause leakage.

¢. Repracing Frywneen. Be sure that the fly-
wheel is fitted firmly over the crankshaft flange
and that the 14-inch-20 serews are tightened care-
fully in a progressive manner.

Section XX. BARGE ASSEMBLY
56. Barge Piping (fig. 292)

a. Duscrrerion. (1) Fresh water system. Fresh
water is used on the barge for drinking, prepara-
tion of food, and washing. The system consists of
the following components:

(a) Storage tank. Fresh water is admitted to
the tank through the inlet pipe located aft of the
deck house on the starboard side.
located in vessel T of the barge.

(b) Suction line. This line is composed of hand
pump (5, fig. 292) and suction line (2, fig. 292)
complete with bellmouthed screen.

The tank is

Fresh water
is pumped from the fresh water storage tank
through the bellmouthed screen by means of the
manually operated hand pump.
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FRESH WATER
TANK IN
VESSEL NO. 7

GASOLINE
KEROSENE
TANKS

Fresh apater disposal.

OO by

. Fresh water suction,

. Fresh water fill pipe and vent,
Nink in galley.

. Water hand pump.

S o e

. Fresh water day tank.
Vent.
. Fuet oil hand pump.

=tr R |

9. Fresh water line,
. Fuel take off tap.
. Fuel oil day tank.

s
>

Figure 2852,

(¢) Hand pump discharge. This is composed of
hand pump and check valve. Fresh water is dis-
charged from the hand pump and lifted throngh
the check valve which prevents the return of wa-
ter to the fresh water tank,

(d) Fresh water day tank (6, fig. 292). Fresh
water is stored in the tank located in the galley.
[t is vented to the atmosphere by means of pipe and
fittings that extend through the galley roof,

(€) Ninks. Fresh water is dispensed by means
of two faucets located above two sinks, located in
the galley (4, fig. 292) and water closet (15, fig,

218

16

17

19

FUEL TANK
IN VESSEL NO. &

n

12, Fuel oil overfime and vent.
G. Fuel oil fill pipe and vent.
1}. Vent.

15. Closet sink.

16. Sea water tank.

7. Water closet tanl.

18, Sea water hand pump.

19, Waste disposal line.

20. Sea water suction,

21. Guasoline tank vent.

22. Fill eaps.

Barge piping system.

292). The faucets tap the fresh water line below
the tank. The faucet in the water closet is tapped
at a point below the fresh water tank in the galley
by means of a pipe extending across the machinery
room rear aisle. The galley sink drain is piped to
a common waste disposal pipe that drains the
plumbing in the water closet.

(2) Nea water system. Sea water is used on the
barge for the sanitation facilities. The systemn
consists of the following components:

(a) Suction line (20, 7lg. 292). Sea water is
drawn from overboard into the suction line inlet
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‘charged from the hand pump (18, fi
its operation through a strainer in the sea water
tank located in the water closet.

Jiigh point by flotation.

S fhrough a strainer to the hand pump suction by

" operation of the hand pump handle.

Sea water is dis-
o. 292) during

-

(b) Hand pump discharge.

(¢) Storage tank. The sea water tank (16, fig.

1 992) is vented to the atmosphere by means of
piping that extends through the water closet roof.

A tank outlet supplies sea water to the water closet
tank.
(d)

Water closet tank. The water closet tank

(17, fie. 292) consists of tank, ball float, valve,
‘overflow pipe, trip handle, trap, and piping. Sea

water is supplied to the water
sea water

closet tank by the
tank until it reaches operational level.

» When trip handle, located on the outside of the
water closet

, is tripped, the ball trap is lifted from
the water closet tank outlet and held at ball trap
Water rushes out of the
tank and the ball float drops, opening the supply
valvé. When the water level reaches the ball trap

= high point, the ball trap drops and is pulled into

. stopping the flush.

elong
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the water closet tank outlet seat by suction, thus
The valve supplies water to
refill the tank through a refill tube bent down to
discharge water in the tank. Water is also sup-
plied from the valve through an overflow tube to
the closet bowl in order to renew the seal in the
trap. When the ball float reaches normal position,
the valve closes and the tank is ready for reuse.

WATER LEVEL

VALVE PIPE

TRIP LEVER BALL FLOAT

VALVE —1 RUBBER BALL
——1{ | HIGH POINT
WATER %————|—|— RUBBER
INLET BALL
e e = 3 —
\_ 7 J

WATER SUPPLY
OVERFLOW PIPE

Figure 293.

_ﬁ‘\\‘*m 10 TOILET

Water closet tank.

(¢) Waste line. Waste from the toilet and two
sinks is discharged overboard by a common out-
let. The waste (19 fig. 292)

line is vented to

atmosphere by means of piping that extends
lhmll“‘h the top of the water closet bulkhead.

. MarnteNaxce. (1) Ledks in ;npmJ S5
?‘(%m,. Stop leaks at piping joints by removing the
length of pipe adjacent to the joint, and coating
the threads with red lead and oil. Replace the
pipe and tighten.

(2) Installing check value. Remove the near-
est pipe union to the faulty check valve. Spring
the pipe back and remove the check valve from the
line. Imstall new check valve and reassemble pipe
and union.

Note. Paint all threaded connections with red lead and
oil before assembling.

(3) Replacing faucet washer. Separate the
handle from the faucet by removing the round-
head serew. Unscrew the cap from the faucet,
remove the worn faucet with a serewdriver, and
install new washer. Reassemble the faucet.

57. Hand Operated Pumps

Gexerar. The three hand-operated pumps
are used in the fuel oil system, fresh water system,
and sea water system to pump oil and water to the
day tanks.

Haxp-Oreratep Pume Removan.  Discon-
nect the union on the snction and discharge sides
of the pump. Remove pump.

Haxp-OreraTep Pusme MainTeENance. (1)
Disconnecting connecting rod and diaphragm as-

Remove pump from line, loosen pack
remove connecting rod cotter pin with
a pair of pliers. Loosen collar with screw driver
remove six main housing bolts. Separate
housings, using screw driver between flanges, and
remove connecting rod from top casting, being
careful to salvage washers and springs for re-
placement.

(2) Replacing diaphragm. (@) Remove con-
nector rod and diaphragm assembly from top
housing and separate connecting rod and valve
retainer plate from diaphragm assembly by re-
moving four hex nuts on top of valve retainer
plate,

(£) Remove valve disc and spring, and remove
top and bottom retainer plates from diaphragm
screws, and hex spacers with screw driver and
pliers.

.‘:;'f}}f}!;r'.\'_
nut, and

and

(¢) Install new diaphragm by assembling top
and bottom retainer plates to diaphragm, using

Make

four roundhead screws and hex spacers.
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TOP HOUSING

VALVE RETAINER —
PLATE

VALVE SPRING —

VALVE DISC

TOP RETAINER
PLATE

°| =——— DIAPHRAGM

o O © | =—— BOTTOM RETAINER
PLATE

~———— BOTTOM
HOUSING

Figure 294. Hand-operated pump.

sure that the top retainer plate (with largest
opening) is on top to receive the valve disc in its
opening. When the top and bottom retainer plates
are assembled the sequence is as follows:

| =

. Bottom retainer plate (small opening),
2. Diaphragm.
. Top retainer plate (large opening).
. The head of diaphragm screw on the
bottom retainer plate side.
5. The hex spacer on the top retainer plate
side,
6. The valve disc fits flush in large opening
of top retainer plate,
(d) Assemble valve dise by placing smooth side
into large opening of top retainer plate, and plac-
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ing spring with large diameter in center of valve

dise.

(¢) Assemble diaphragm assembly, valve dise,
and spring to connecting rod and valve retainer
plate by locating small diameter of spring on cen-
ter valve retainer plate over end of connecting
rod.

(/) Conneet cliw]:hr:wm assembly to connecting
rod and valve retainer plate, by threading four
hex nuts on diaphragm screws

(3) Assembly of connectin g rm’ el rhup/u'(wm
asse Jufz/y to pump body. Loosen pack nut on top
housing, Insert connecting rod through top
Insert the six housing bolts through
top housing fl: anges and through the six holes in
the diaphragm. Place this assembly over
housing and plt‘wll bolts through holes,
place with the six hex nuts.

hull'«llll"

bottom
Secure in

Note. Make sure there are no wrinkles in diaphragm
miterial beween flanges; tighten the nuts evenly by hand

to allow diaphragm to slide snugly between H.m;‘m for
adjustment.

(4) /;,-wf‘ufh’m'/ collar,

connecting rod,

springs, and washers on
(@) For proper assembly, follow
this sequence:

. Pack nut.
“ <i‘-]ll‘ and spring,

4. "3|:11||=- and washer,
7. Cotter pin.

(&) Conneet collar and handle.

(¢) Press handle to extreme down stroke, and
tighten pack nut with wrench to lock connecting
rod in place temporarily.

(d) Securely tl;_rhtvn six housing bolts and hex
nuts.

(¢) Loosen pack nuts to permit free pumping,

(9) Replacing valve disc and spring. Remove
connecting rod and diaphragm assembly from
pump Separate diaphragm assembly
from connecting rod and valve retainer plate. Re-
place valve dise and spring.

housing,

Nute. Do not
Replace scored

polish, clean,

dise

or turn valve dise over,
with new Valve dise
should have highly polished surface turned down, opposite
side of valve spring,

vilve dise.

Reassemble .connecting rod and valve retaining
:Lhi}\'i_‘}‘ Reas-
semble connecting rod and diaphragm assembly

to pump housing ((2) above).

plate to diaphragm assembly ((3
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41 58. Oil Stove

@. Descrierion.  The barge is equipped with
fwo oil stoves to heat the galley, and keep crew
quarters warm during cold weather. Obtain fuel
Hor the stove by tapping the day tank of the main
}fDiesl-] engine (fig. 163) ; store it in a tank having
Fill the tank by re-

i capacity of 314 gallons,
qoving the cover as shown in figure 205,

ecting
r 108
I

g
IR
i fof

rough

les |
OO

N P
L Tl

A

e J

AR P P 2 D P SN
A A T

0

s
N

ot
SN

AT P
DASLTS
SR

vy

8 O

olloy

FUEL VALVE

L
A AR T
E N Tl

Sy T N

DEDED

DR

Tl T
=y

P ol T TN
L L el T
A QAT AN
SRR

Figure 295.

0il stove fuel tank.

, A b. Coxtrors. Two controls are provided: The
ctind el valve (fig. 296) which limits the amount of
fuel delivered to the float valve. and the control
walve which can be adjusted to vary the heat in
decordance with a “low™ and “high” setting. Two
o levers, one short and one long, are provided at
nov@Sthe forward end of the safety float. The long lever
fronfaIcts as a safety trip in the event the float clogs
nblifand permits excessive fuel delivery. The short
Red lever is used to reset the float after the cause of
elogeing has been removed.

¢. OperATION. (1) Lighting stove.
sk ¥alyve on top of fuel tank five or six turns.
i g, 296.) Lift up the long lever at end of the
»safety float valve. Turn the fuel control knob on
o the valve to “high® fire (fig. 296) until oil appears
8 in the burner; then turn to “low” fire and toss a

Open fuel

(See

Al small piece of burning paper in the bottom of
burner. Allow burner to operate on “low” fire

} TA6205—4T 15

for at least five minutes before changing position.

Caution: Do not attempt to light a hot burner.
Allow it to cool at least 10 minutes. Do not turn
on oil without lighting burner. Keep fire door

closed.

Figure 206,  Adjusting heat control knob on control valve.

(2) Flame adjustnent. Set the pilot fire ad-
justing screw on the float valve so that the flame
obtained occupies the entire pilot ring in the
If the flame is yellow, increase the flow
Do not

burner.
of fuel oil until a blue Aame is obtained.
open the fire door.

(3) Draft adjustment. The draft regulator, lo-
cated in the echimney, is provided with a knob and
pointer which may be set to LOW. MEDIUM, or
HIGH position. Always set thie pointer on draft
regulator to a corresponding setting of the fuel
control knob. Failure to do so will cause poor
combustion and ineflicient operation.

(4) '?'ir.l'f.-.;n_r; n[,!j' stove. Turn fuel control knob
to OFF position and fire will go out in a few
minutes. Lf stove is to be shut off for an extended
period of time, trip the long lever located at the
end of the float valve to the DOWN position by
pressing on the adjacent short trip lever.

If the oil stove has
been turned on and not lighted, resulting in an
aceumulation of more than 14 inch of oil in the

(5) Ewcess oil removal.

bottom of the burner, drain off excess oil by re-
moving the plug from the oil line, or by sponging.
Lighting with a deep pool of oil in the burner will
overheat the stove and cause damage.

d. MarsTENaNcE. (1) General. Trip and re-
set. the short trip lever at the end of the control
valve every three weeks, to prevent accumulation
of wax on the internal metering groove.
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(2) Safety cut-off.
may collect on inlet needle and seat and prevent

Wax and foreign matter

normal float level control. When this occurs, fuel
will rise approximately 14 inch above normal level
and operate the safety cut-off mechanism. Fre-
quent operation of the safety cut-off indicates the
float needle and seat need cleaning or replacing.

(3) Cleaning float inlet needle and seat. Re-
move nameplate, spring, and trip the short lever.
Turn float needle 90°, 1ift out, and wipe the point
with a cloth. Clean the seat with a soft wood
stick, replacing needle in the same position it was
before removal. Replace trip lever, spring, and
nameplate.

(4) Cleaning metering stem and seat. Remove
nameplate, handle, and stem guide. Turn stop
clockwise to clear the stem. Remove metering stem
and clean with cloth. Remove spring
metering seat with a soft wood stick.
parts in reverse order to their removal,

and clean

Replace

(5) Cleaning strainer. Loosen the clamp serews
on outside of case and remove the clamp and
strainer cap. Remove strainer, clean with kero-
sene, and replace.

59. Deck Pump

a. Descrrerion. The barge is equipped with a
portable deck pump mounted on wheels and cap-
able of being moved to any point on the deck.
The pump is used for washing down the decks,
pumping water into or out of the barge vessels,
and for general utility. A direct coupled electric
motor operating on 220-volt, 3-phase, 60-cycle,
a-¢ drives the pump.

b. Srarring Puse. Prime the pump by remov-
ing the pipe plug at the top of the discharge tee,
and fill the pump case with water. Connect the
plug at the end of the cable provided with the
pump, to the 208-volt receptacle located on the port
side of the deck house. (See fio. 85.)

¢. MAINTENANCE. (1) Adr leaks and loss .r)f
prime.  If the pump is slow in priming, shows a
tendency to lose prime, or fails to pump, the con-
dition may be due to an air leak in the suction line
or grease seal. Check the following:

() Prime the pump (& above).

() Inspect the
tightness and condition of hose.

(¢) Examine check valve on the suction head of
the pump for dirt, and clean if needed.

(2) Cleaning pump. Failure of the unit to

suction line connection for
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pump water may be caused by stones, leaves, or
other foreign material lodging in the pump case
or impeller. Clean the unit as follows:

() Remove the suction easting for access to
the front of the pump case, and elean unit with
a stiff wire brush.

(6) Remove the clean-out plate on the pump
housing and clean the priming nozzles with a
small piece of wood.

(¢) Check the suction hose to make sure that it
is not clogged and that the lining is not pulled
away from the wall of the hose.

Section XXI. PROCESSING, PACKAGING,
AND PACKING

60. Processing

@. CreaNing. Prepare all parts of the barge
which are to receive rust preventive treatment
by cleaning and drying.

b. Preservarive Compounp.  After cleaning,
protect all the following items with rust pre-
ventive:

(1) Barge sections. Clean
barge sections below decks.

inspect, all
Coat all damaged
painted surfaces with compound, rust preventive,
thin film, AXS-673. Stow and secure in the hold
all exterior portable equipment: Anchor, deck
pump, surplus heaving lines, life preservers, ete,
Secure all hatch and manhole covers.

(2) Dismantle and matchmark the
boom and coat all unpainted surfaces with com-
pound, rust preventive, thin film, AXS-673.
Plug pin holes with wooden plugs treated with
compound, rust preventive, thin film. AXS-673.
Paint bolt holes.

and

Boom.

Brace or support by wooden
blocking and bracing, castings and plates liable
to bend or break.

(3) Rigging. (a) Blocks. Remove pins and
dismantle boom vang blocks, vang blocks, A-frame
topping block, boom end topping block, upper
and lower load blocks, and whip downhaul ball
and hook.

(b) Sheaves. Coat non-bearing surfaces of all
sheaves with compound, rust preventive, thin film,
AXS-673. Coat bearing surfaces of pins with &
heavy application, compound, rust preventive,
USA 2121,

(¢) Wire rope. Unreel, clean, and process wire
rope with compound, rust preventive, thin film,
AXS-673, in accordance with Transportation
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Corps Packing Instruction MD-P1-102, and re-
wind on the drums.

(4) Boom, pivat pins. Coat the boom pivot pin
with oil, lubricating preservative, USA 2-122.

(5) Boom pivet seat. Coat all unpainted sur-
faces of the boom pivot seat with compound, rust
preventive, thin film, AXS-673. Plug pivot holes
with wooden plugs and treat with the
conmpound.

(6) A-frame. Plug the A-frame topping block
pin hole with wood treated with compound, rust
preventive, thin film, A XS-673.

(T) Engines (Diesel).
all Diesel engine driven equipment, such as power
take-off, generator, and air compressor before

same

(@) Sequenee. Process

processing the engine.

(b) Cooling system. Drain and refill the cooling
system with a mixture of 60 percent compound,
antifreeze (ethylene glycol), conforming to USA
4-1116, and of 40 percent water. Circulate the
solution through the cooling system during sub-
sequent. processing procedure but do not drain,
Attach waterproof tags reading “Engine cooling
system is protected down to minus 60° F. with
compound antifreeze (ethylene glycol) conform-
g to USA 4-1116. DO NOT DRAIN,” to the
cooling system fill pipe and to the instrument
panel.

(¢) Crankcase. Disconnect all o1l lines from the
engine to the cooler and filter and flush the erank-
case and lubricating system with grade 2, Polar
type compound, rust preventive, thin fllm, U. S.
Nayy 52-C-18. Drain compound from the crank-
case and reconneet oil lines.

(d) Valve compartment. Remove the valve
mspection cover and clean the inside of the cover
and compartment thoroughly with a petrolenm
solvent. Spray valve stems, tappets. and springs
with oil, engine, preservative, AXS-934 grade 1.
Replace the cover and seal all vents, breathers,
and other openings to the valve compartment with
tape, adhesive, JAN-P-127
grade B type 1.

(¢) Oylinders and fuel system. Connect fuel
system to a source of Polar type compound, rust
preventive, thin film, U. S. Navy 52-C-18 grade
2, and operate the engine at the slowest possible
speed until the through flow emits clear rust pre-
ventive compound. Then shut off the engines.
Compress each injector several times by means of
a lever, with each piston in the bottom dead

pressure-sensitive,

center position. Drain the entire fuel system and
reconnect the fuel lines.

(f) Day fuel tank. Drain the fuel tank. Fog
the interior of the fuel tank with oil, engine, pre-
servative, AXS-934 grade 1. Drain excess pre-
servative oil from the bottom of the tank at the
drain plug. Spray or brush the filler cap threads
with oil, engine, preservative, AXS-934 orade 1.
Use grade 2, Polar type compound, rust preventive,
thin film, U. S. Navy 52-C-18 in place of oil, en-
gine, preservative AXS-934, if desired,

(g) Generators and starters. Keep brushes in
place and insert grade A greaseproof wrapper,
JAN-P-121, between the brushes and commutator.
Seal vents and openings with tape, adhesive, pres-
sure-sensitive, JAN-P-127 orade B type 1, and
spray compound, insulation, ignition, USA 3-182
over the exterior of the entire electrical system.

(k) Belts. Adjust belts to their proper tension
and prevent them from adhering to pulleys by
inserting a thin strip of paper free from wax or
oil between the pulleys and belts. Do not rotate
unit after this operation.

Alternate. Remove and wrap belts in grade C,
type 1, greaseproof, wrapper JAN-P-121 and seal
with compound, sealing, dip coating, AXS-1015;
secure them in the engine compartment. Apply
compound, insulation, ignition, USA 3-182, te
the pulley sheaves. Seal outlets, breathers, air in-
takes, crankease breathers, valve cover vents, and
all other openings to the interior of the engine with
grade C type 1, greaseproof wrapper, JAN-P-121
and secure them with tape, adhesive, pressure-sen-
sitive, JAN-P-127 grade B type 1.

(2) Ewterior surface of engine.
the exterior surfaces of the engine, clean them of
all oil, dirt, and grit.
tion, ignition, USA 3-182 over its entire surface.
including the exposed pulley grooves and wiring.

Caution: Do not allow lubricants, solvents, or
corrosion preventive compounds to come in con-
tact with rubber, leather, cork, paper, and fabric:
rapid deterioration of these materials may vesult.

(1) Radiators and engine coverings. Cover ex-
posed radiators of unboxed equipment with a sheet
of waterproof barrier material, conforming to
AXS-1246, and secure them with tape, adhesive,
pressure-sensitive, JAN-P-127 grade B type 1.
Secure waterproof barrier material in place with
flat or round steel wrappings. Obtain additional
waterproofing by placing a shroud over the en-

After cooling

Spray compound, insula-
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gine; the material shall be type E-2, waterproof,
barrier material, conforming to A XS-1246.

(8) Engines (gasoline). (a) JS‘(’(/H{'HI"F', Prog-
ess the following parts of the gasoline engine as
described for engines (Diesel) in (7) above, and
follow the same sequence of operation: cooling
system, valve compartment, openings, and exterior
surfaces of engine.

Drain erankcase while the en-
gine is still warm and refill with a full charge of
oil, engine, preservative, AXS-934 grade 1. Op-
erate the engine 10 to 15 minutes at one-half throt-

(b)) Crankease.

tle, using lead free white gasoline, conforming to
USA 2-116 only. At the end of this period, fog
oil, engine, preservative, AXS-934 grade 1, into
the air intake, until the engine emits a light blue
smoke. Shut off the engine. Do not operate en-
gine under power after this procedure. Tag
crankease filler cap “Crankease filled with oil, en-
gine, preservative, AXS-934 grade 1, good for 5
hours.”

(¢) Cylinders. Remove spark plugs and proc-
ess the cylinder walls, piston heads, and valves
by fogging oil, engine, preservative, AXS-934
grade 2 into each eylinder through the spark plug
hole, while rotating the engine by hand (at least
five complete revolutions for each cylinder).

(d) Spark plugs. Clean, test, and adjust spark
plugs. If serviceable, coat the points and threads
on both body and terminal with oil, engine. pre-
servative, AXS-934 grade 2 and replace them. If
not serviceable, install new spark plugs processed
in the same manner, Connect all wiring to the
spark plugs.

(¢) Fuel system. Drain the carburetor. pump,
fuel lines, sediment bowl, and fuel tank. Fog the
interior of the fuel tank with oil, engine, preserva-
tive, AXS-934 grade 1. Drain excess preservative
oil from the bottom of the tank at the drain plug,
and replace the plug. Spray or brush the filler
cap threads with oil, engine, preservative, A X S—
934 grade 1. Spray or brush all carburetor and
governor linkage with compound, rust preventive,
USA 2-121. '

(f) Lwhaust and intake pipes. Cover exhaust
and intake pipe openings with a double layer of
waterproof barrier material conforming to AXS-
1246 and seal them with tape, adhesive, pressure-
sensitive, JAN-P-127 grade B type 1.

(9) Gears. (a) Coat precision and semi-
precision gears with compound, rust preventive,

224

USA 2-121. Gears inclosed in oil tight housings
require no processing. However, check housings
for a full supply of lubricant.

(6) Coat nonprecision gears, full gear, pinion
gears or cable wheel with compound, rust preven-
tive, thin film, AXS-673.

(10) Gear housings. Check gear housings for
the presence of water; where present, drain and
refill the entire can with the approved lubricant,
Seal all openings in the gear housing with grade
C type 1. greaseproof wrapper, JAN-P-121, and
secure them wth tape, adhesive, pressure-sensitive,
JAN-P-127 grade B type 1. Seal unprotected
shift levers and other controls at points where
they enter the gear case. Immobilize shift levers.

(11) Drums and drum assemblies. (@) Coat ex-
terior unpainted surfaces of drums, drum gear
cases, levers, nonprecision shafting, and base with
compound, rust preventive, thin film, AXS-673.
Coat interior surfaces of the drum gear cases and
exposed surfaces of the gears with the same pre-
ventive compound.

(6) Seal openings in the drums and gear cases
with tape, adhesive, pressure-sensitive, JAN-P—=
127 grade B type 1. Spray all sealed openings
with compound, insulation, USA 3-182.

(¢) Release foot bra ke drums to completely clear
the brake drum. Coat bright metal surfaces of the
brake drum with compound, rust preventive, thin
film, AXS-673. Be careful to prevent application
of this compound to surfaces of the brake band.
Do this by applying the compound at the opening
in the brake band and by rotating the brake drum
during the operation. Dry the compound thor-
oughly before allowing the brake band to contact
the brake drum.

(12) Dwiving chain. Coat precision type driv-
ing chain with oil, lubricating, preservative, USA
2-122,

(13) Bearings. Preserve antifriction bearing
with compound, rust preventive, special, AXS-
1347, in accordance with Ordnance Department
Specification AXS-1470.

(14) Cluteh. Apply a thin film of oil, engine,
preservative, AXS-934 grade 1, to the band type
clutch drum facings. Coat clutch pins, linkage,
and collars with compound, rust preventive, USA
2-121. Do not let preservative compound come
in contact with the eluteh facings.

(15) <ir compressor. Drain air compressor
completely and operate it with dry compressed

qir.
fill t
AXS

comp

work
chan
arads
(11
the e:
paint
Lz
Ry
tors)
tor
form
COTLIE
ers: |
arour
comp
and s
or e
tive,
(b
none:
]”ﬂ.‘*.
nof
tlon,
]I\ !I
SENsit
on fa
(¢)
boxes
JAN.
Pane]
jII L

[ressy

(1]

ﬁ]]ﬂ i

984

and f
disti]

h?l‘.]l_-:




[ air. Remove the reversing valve chamber cap and

[ fill the chamber with oil, engine, preservative,

A XS-934 grade 2.

. compressor by dry air until preservative has
worked into the steam cylinder. Refill valve
chamber with oil, engine, preservative, AXS-934
orade 2.

(16) Mufilers. After processing engines, scrape
the exterior of mufllers and clean them of all burnt
paint. Repaint the exterior of mufllers with simi-
lar paint used on the exterior of equipment.

(17) Electrical equipment
tors). (a) Lift brushes and wrap the commuta-
for with grade A greaseproof wrapper, con-
forming to JAN-P-121. Do not
gonnecting wires (pigtails) from the brush hold-
ors: let the brushes rest on the grade A wrapper
around the commutator. Lubricate bearings with
gompound, rust preventive, special, AXS-1347,
and seal all openings to the interior of the motor
or generator with tape, adhesive, pressure-sensi-
tive, JAN-P-127 grade B type 1.

() Spray wiring and other noncritical and

connecting

(motors—agenera-

disconnect

noncontacting surfaces, terminals,
lugs, and similar parts where conductivity will
not be affected with compound. insulation, igni-
tion, USA 3-182. Reinforce instrument glasses
by placing a strip of tape, adhesive, pressure-
sensitive, JAN-P-127 grade B type 1, crisscross
on face of instrument glasses.

(¢) Seal all openings in the switch or terminal
boxes with tape, adhesive, pressure-sensitive,
JAN-P-127 grade B type 1. Treat electrical
panel boards, génerators, and motors as specified
in (a) and (6) above, and shroud them with wa-
terproof barrier material conforming to AXS-
1246. Secure the shroud with tape, adhesive,
pressure-sensitive, JAN-P-127, grade B type 1.

() Cover contacting assemblies with a thin
film of compound, rust preventive, light, USA
2-84B.

(18) Battery. Give the battery a slow dis-
When discharged, empty the electrolyte
Empty this water, refill with
distilled water, and set caps in place. Secure the
i'mrl'(n"\_' in the unit to avoid shifting. Coat cable
terminals with compound, rust preventive, USA
2-84; wrap them with grade A type 1, greaseproof

charge.
and fill with water.

wrapper, JAN-P-121 and seal with tape, adhesive,

pressure-sensitive, JAN-P-127 grade B type 1.
Seal all vents in the caps with tape, adhesive,

Replace cap and operate the

pressure-sensitive, JAN-P-127 grade B type 1.
Coat battery posts with compound, rust preven-
tive, USA 2-84. Tag the battery with a metal
or waterproof label reading: “Uncharged and
moist battery. This battery is not charged: add
electrolyte and fully charge.”

(19) Klectrolyte. Pack bottles or jugs con-
taining electrolyte in accordance with 1. S. Ord-
nance Department Specifications FPL-967-2 or
FPL-1113.
electrolyte in accordance with Interstate Com-
merce Commission Regulation #4, and secure it in
the cab. ;

(20) Fuel oil tank. Coat the exterior un-
painted surfaces of the fuel tank, pipe, ete., with
compound, rust preventive, thin film, ANXS-673.
Fog interior surfaces of the fuel oil tank with oil,

Label the wooden box containing

engine, preservative, AXS-934 grade 1.

(21) Control bowx. Treat independent control
boxes as follows: mask all electrical contact sur-
faces of switches, variable resistor relays, are
shields, ete., with tape, adhesive. pressure-sensi-
tive, JAN-P-127 grade B type 1. Spray all -
terior surfaces of the cabinet, exposed wiring,
switchboard surfaces, and exposed metal parts
with two coats of compound, insulation, ignition.
USA 3-182. Allow suflicient time between coats
for the compound to dry.

Deadweight test all gages with
Drain

(22) Glages.
oil, lubricating, preservative, USA 2-120,

and eap gages. Cover gage glasses with tape, ad-
hesive, pressure-sensitive, JAN-P-127 grade B

type 1.

(23) Shafting. Coat exterior surfaces of pre-
cision shafting with compoeund, rust .preventive,
USA 2-121.

(24) Deck pump. Remove all plugs and thor-
oughly drain the pump. Replace plugs.

(25) Floodlights. Detach floodlights from the
machinery deck and package them.

(26) Spare parts. Process spare parts in ac-
cordance with the applicable provisions of SB
ah—14.

(27) Tools and tool box.
the tool box and process them in accordance with
the applicable provisions of SB 55-14. Pack tools
' Secure

Remove tools from

in the container with the spare parts.
empty tool box in place and seal with tape, ad-
hesive, pressure-sensitive, JAN-P-127 grade B
iype 1.

(28) Galley. Remove all foodstuffs and thor-
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onughly clean all equipment. Drain all water pip-

ing, the pump, and sink trap. Disconnect elec-
trical range and rvefrigerator.
Empty oil reservoir on oil stove and clean the
burner. Process any steel cooking utensils and
mess equipment in accordance with the applicable
provisions of SB 55-14,

(29) Berthing compartment. Drain  water
closet tank, the pump, and all water piping. Fill
water closet bowl with kerosene after draining
the trap. Drain all other traps. Empty oil reser-
voir on oil stove and clean the burner. Thorough-
ly clean all bedding, then pack in a waterproof
barrier.

(30) Doors and windows. Close doors and win-

connections on

Secure doors with bolts and nuts: upset
threads of the bolts. Reinforce window glass by
stripping with tape, adhesive, pressure-sensitive,
JAN-P-127 grade B type 1. Cover the exterior
of the windows with wood sheathing, which shall
not bear on the glass. Secure by strapping or bolts.

l]t WS,

Seal eracks around doors and windows with same
tape as used for the windows, but coat the tape
with USA 3-182.

61. Packaging

Package spare parts and tools processed as pre-
scribed in accordance with the applicable provi-
sions of the Transportation Corps Specification
SB 55-14.

62. Packing

a. Exrorr Sarerine Coxrainer. The interior
shipping container shall be style 2 or style 4 nailed
wooden accordance with
JAN-P-106. The export shipping container shall
be nailed, wooden, sheathed crate, constructed in
accordance with Transportation Corps Specifica-
tion TC-P1-50.

b. Warereroor Bagrrer, Place info style 2 or 4
containers a liner of waterproof barrier material,
conforming to Ordnance Department Tentative
Specification AXS-1246. Seal the liner securely
with a water-resistant adhesive at all points, seams,
folds and closures, so as to provide protection
hroughout equal to that afforded by the body ma-
terial. It shall be of proper size to fit snugly into
the interior of the shipping container. Leave the
lining free within the box to prevent it from being
subjected to strain produced by shock, wracking,
or shrinkage of the container. Where needed.

boxes constructed in
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fasten the lining to the container with an adhesive,
Do not use tacks, nails, or staples for securing the
lining.

e. INtertor Packing, LospiNg, axp BrLockine.
(1) Boom section assemblies are shipped open.
Whenever any assembly plates, sheave plates, and
tie plates extend beyond the sides of the boom
proper, block or brace them with lumber. cut to
fit; use tie bars wherever there is a possibility of
bending in shipment. Block or brace boom section
assemblies in with Association of
American Railroad Standards. Secure permission
through the contracting officer for shipments of
items over 39 feet in length.

(2) Pack miscellaneous component parts, as-
semblies and subassemblies less than 1,000 pounds
net weight, within the export shipping container,
The gross weight of the export shipping con-
taimer shall not exceed 11,200 pounds, unless the
unit weight of the item exceeds this figure.

(3) Fit snugly spare parts, tools, component
parts, assemblies, and subassemblies less than 1.000
pounds net weight, within the interior shipping
container, Where needed, use nailed wood block-
ing to prevent all interior movement within the
container, The gross weight of any interior
wooden container deseribed herein shall not ex-
ceed 200 pounds, unless the unit weight of the
item exceeds this figure, .

accordance

Pack interior wooden
containers within an export shipping container.
Fit the boxes snugly within the export shipping
container, so as to prevent all interior movement.
The gross weight of the export shipping container
shall not exceed 11,200 pounds. ¢

d. Srrarring.  Each style 2 or 4 nailed wooden
shipping container shall be strapped and stapled,
in accordance with the applicable provisions of

JAN-P-106.
63. Marking

a. MARKING oF Interior ConTarvers. Unless
otherwise specified, mark all interior items and
confainers in accordance with the provisions of
Transportation Corps Specification MDPS-4,
Marking and Identification of Processed Parts and
Assemblies,

Mark
style 2 or 4 nailed wooden shipping containers,
nailed crates, and unboxed dismantled
parts, in accordance with provisions of U. S. Army
Specifieation 100-2, Standard Specification for
Marking Shipments by Contractors.

b. MARKING OF SHIPPING CONTAINERS,

wood
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Assembly—Continued

Electrical control system_
Hoist
Main engine

Main generator._

Auxiliary Diesel generator:

Air eleaner, servicing
Battery
Charging generator
Combustion chamber replacement
Connecting rod and piston removal
Conneefing rod bearings replacement
Controls_ . _ _
Control panel
Cooling system maintenance
Cylinder head—
Assembly
Removal _ _
Cylinder liner removal
Deseription
Fuel oil filter disassembly
Fuel injector
Fuel pump governor assembly replacement
Fuel pump oil seal replacement
Fuel pump removal
Fuel system, checking :
Generator. (See generator, auxiliary.)
Governor assembly removal
Installation
Lubrieating system maintenance
Maintenanee. . __
Operation ]
Operation under unusual conditions
Piston assembly
Piston econnecting rods and eylinder liners
Piston l.ill:
Removal
teplacement
Primary fuel system
Removal
Run-in schedule
Starting
Starting motor maintenanee
Starting system maintenance
Timing fuel pump
Valve removal and replacement
Valve zeats and =tem Bushing
Valve clearance adjustment
Trouble shooting.

Auxiliary equipment, adjustments and parts replacement

Barge:
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Assembly

Deseription

Erection

Lighting

Operation under
Usual conditions
UUnusual eonditions

Piping

Sections, proeessing

Puaragraph
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03¢(9)
53e(13)
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Hade(l)
H3e(H)
n3e(h)
20
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38
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210
214
212
202
204
204

3

50
210

203
202
204

fi
206
206
206
206
206
206

206

19

209
202
63

68, 69
204
204

204
204
206
201
205

63
211
211
206
203
203
204
103
201

M;
M
hefore-
Belts, !
Al
A
e
M
Herthi
Blocks
L
T's
\lf
Blocks
Botim:
A
B
F
G
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A

B -
‘W Band:

Brake, hoist
. Friction cluteh, hoist
jBallcr_\':
Auxiliary Diesel, maintenance
Processing___
Bearings:
Auxiliary Diesel connecting rod

Hoist, shaft and intermediate

Main bearings, main engine____

Main engine conneeting rod_ _ _

Starting engine conneecting rod_
‘Before-Operation services_

Belts, v, adjustment and installation:

bR DAL oY e et
Auxiliary fan. ___
Compressor.
Main fan_
Berthing, processing
- Bloeks:
Load
Swivel
Topping_ ..
Vang . -
'Blocks and sheaves. .. ______
Boom:
Assembly
Blocks:
Topping. - __
Vang
Floodlights
General
Installation. LW ot
Pivot pin, installation
Processing
Sheaves:
Load
Whip_
Brakes:
Band:
Adjustment__
Replacement__
Operation
Bridging plates, erection

Cable:
Clamps._
Kinking_ __
Maintenance
Reeving:
Load
Topping.
Vang_ __
Whip
Camshaft, main engine___
Capacities, table
Capstan:
Clireuit, installation..
Controls_ _ __
Control system
Deseription__

Paragraph

__ 46¢(2)

_46b(3)

_ adel(13)
_ 60b(18)

53¢(5)
46e
44¢(12)

_ 44¢(10)
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35a
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Puage
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222
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13
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Capstan—Continued

Drive installation

[nstallation___

Motor brake

Operation

Trouble shooting
Carburetor, starting engine:

Adjustment._

Removal
Chain drive installation_
Chamber, air power:

Deseription

temoval _ __ e ;
Charging generator, auxiliary Diesel, maintenance
CChoke, starting engine, control
Clireuit breaker switehes
Clamps, cable
Clearances, table
Cluteh:

Hoist frietion drive._.

Main engine drive. _

Starting engine___________
Combustion chamber:

Auxiliary Diesel, removal_______

Main engine, removal___
Compressor, air (See Air compressor.)
Compression, release lever, operation _
Connecting rods:

Auxiliary Diesel__

Main engine

Starting engine
Connecting rod bearings:

Auxiliary Diesel _

Main engine._

Starting engine_______
Control:

Auxiliary Diesel generator sef

Boom____.

Box, processing .

Capstan__

Choke_ _ __

Deck pump

Drum brakes_ _ .

Drum pawls_ ___

Electrie refrigerator

Electrie stove._ __

Hand throttle, main power plant

Hoist and derrick

Lighting system __

Main engine

Panel:

Auxiliary Diesel generator
Main generator. .

Stands, hoisting drums___

Switeh box_ _

Switech, main panel

System. electrical

Cooling svstem:
Auxiliary Diesel:
Maintenance
Trouble shooting_
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Looling system—Continued Puragranh Pals

| ’ Main engine:
'. Fans_— . . - e : SEEE L L 149(6) 162
I'.l r Overheating_ _____ ) D LA A e W A Lo 44g(2) 161
r. Overflow_ ____ Bert = e e 4449(5) 161
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158 Water temperature 1 . = 44¢9(8) 164
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1148 Head____ 53e(1) 202
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Main engine:
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Head:
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204 Capstan____ : o : ta(l1) 12
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Deck pump__ 4a(12) 12
| Electric refrigerator. : . { 4a(13) 12
50 63 Floodlights. ) : - x _ 4a(lb) 12
i Cialley range_ .. - - ____-4a(14) 12
225 General - - __ da 8
4 Generator, main____ 4a(8) 11
{5 Hoist 4a(5) 10
18 Main engine._ | , 4a(3) 9
{7 0il stove _ _ o ) - ta(l6) 12
i Starting engine __ 4a(4) Y
i@ Day tank:
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47 Fuel _ Spet . S5 e s - ____44d(3) 140
8 Deck house:
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18 Deck pump:
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Derrick:

A-Frame____

Boom_____

Controls _ _ _

Deseription

Erection

Foundation__

Girders

Trouble shooting by
Diesel engine. (See Main engine.)
Doors and windows:

Installation. _

Proeessing
Drive, bendix, auxiliary generator
Drive shaft, main engine __
Drums:

Brake control

Identification

Pawls, controls

Pawls, hoisting drum

Processing

Shaft bearing
During-operation services

Electrical control system__
Accessory system____ ol
Auxiliary generator control panel __
Barge lighting
Capstan eontrol__

Cireuit breaker switehes, main generator __
Control panel switeh, auxiliary generator__

Equipment, starting processing
Floodlights St
General voltage regulator_ __
Installation
Instruments
Main generator control panel
Panel board, auxiliary generator
Panel, trouble shooting__
Rheostat:
Auxiliary generator. .
Main generator
System, econnecting
Voltage regulator resistor.___
Electric—
Refrigerator _ __
Stove_ __
Electric motors eontrol
Electrolyte:
Processing._
Specific gravity
Engine:

Auxiliary Diesel. (See Auxiliary Diesel generator.)

Main. (See Main engine.)

Starting. (See Starting engine.)
Erection:

Barge .

Derrick

Equipment

Foundations

Sequence

Site. .-

Ways, launching  _ __
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Wairicads. _

Fan:
" Auxiliary Diesel.
Main engine
'l'_I"‘_'iJ.lin;.{ tanks_ .
Filters:
" Fuel oil:
Auxiliary Diesel ___
Main engine
Lubricating oil:
Auxiliary Diesel__
Compressor. _
Main engine. .
Iire extinguisher, inspeetion____
Floodlights:
A-frame.___
Adjustment
Assembly
Boom_____
Control - __
Deck house___
Processing - _ _
. Svstem___ e
8 Iloor plates, installation .

Forms, preventive maintenance service___

|
Foundations:

Auxiliary Diesel generator

Derrick _ _

Erection._ _ .

Hoist and engine._

Main generator_ _ -

1 Fresh water system:
Description - -
Installation___
Maintenance
Tank filling _ _

" Friction cluteh:

Main engine
Single drum:
Adjustment_ . ____
Removal . ___
Twin drum:
Adjustment
temoval.
Fuel Oil:
Auxiliary Diesel:
Filter, disassembly _ __
Pumps:
Governor assembly
Timing_
Priming____
Main engine:
Filters, disassembly_________
Injection valves. _ __
Pressure gage_ _ _ _
Pumps:
Injection_ - _ -
Timing._
Storage, location_ . _
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33¢(T)

53¢(7)
53¢(7)
53e(T)

444(12)
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444 (8)
144(10)
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152

209
181
158
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349

43

13

39

65
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Fuel Qil—Continued

Tanks:

Auxiliary Diesel filling
Filling
Main engine
Processing _ _

IMuel System:

Auxiliary Diesel:
Checking._. - ___
Deseription _ _ _ _

Main engine:
Checking
Deseription

Gage:

Air compressor

Air, hoist_ _

Fuel, main engine

Lubricating oil:
Auxiliary Diesel
Main engine

Processing _ _ .

Water temperature:
Auxiliary Diesel
Main engine_ _ _

Galley:
Eleetrie eireuit installation
1)T'U('l‘r-'.‘~ili§_';

Gasoline:

Handling_

Starting engine:
Deseription.
Processing
Starting

Storage tanks, filling

Generator:

Auxiliary:

Colleeting ring brush replacement
Commutator brush replacement

Connection_
Control panel
Deseription_
Erection:
Flywheel removal
Operation_ _
Installation
Removal :
Real oil seal replacement
temoval from Diesel
Trouble shooting
Main:
Connecting
Control panel
Deseription
Installation
Operation _
!{--mm’u].
tepair
Starting.
Tl‘trllhil" .‘*']liHlliIlL’
Girder assembly
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iy Auxiliary Diesel, removal oo Y e T RRAT 206
i) Main engine:
| ! Adjustment_ _ __ . 2 : e e T S, e e St = e A4 d (LY 150
ir ”{‘:%L'I']'}ﬂ'lnn —= - e LIS e e _ 44d(11) 150
1 Starting engine:
Il Adjustment _ __ _ _ = e : ; — : 44h(5) 169
| Desecription_ Sl R T e N LR T el L e 44h(5) 1649
Il
M Halt services. - - 0 T e S O T _ _ 35¢ 92
I Hand pump:
] Bigsel tReb e = ot e e b . : £ x - Bd(D 43
]' Fresh water_ - _ - At . __ 84(3) 42
Sea water_ ___ S T : 1w _ Sd(4) 42
8 Hand throttle, main power plant control. - _ . e e 106(7) 47
Heater, oil;
M Adjustment_ _ ___ iy el Ty e e el S = = 3 .-';Sr 221
| CONITOIR s o Tk o AT = e H8h 221
P Operation_ . _ Lo Wi ML L e A, e H8e 221
Hoist:
9 Alr gage. - .- - S g o i v | sl 15 1~ el Y h 116 5l
| Air valves._ iy L h : — 485h(3) 197
; Brakine Seafenin oo T Aot L= e ! Ll R 184
y Brake adjustment.____ Y R — ok W M ] Ao dBeid) 184
Brake band replacement__ _ ____ : : : =% : : 2 - 46e(3) 184
OO SEANHS e~ = T - e e dla s & 106 46
24 Controls_ - _ - __ h LT 10b 46
Beseriphions = ——=c e D : 52 L 46a(l) 182
Drive installation. .- <. _. 5 p Ju el =gl Pl 7L(1) 29
Drum pawl _ o AR O = - e E 46d 185
| Drum shaft bearing. _ - __ . 2 o . s o 16e 185
24 Friction elutches, single drum:
; Adjustment__________ E = 5 466H(3) 183
Replacement . - - . .. 46h(4) 184
Frietion elutehes, fwin drum:
I Adjustment._ __ === : + — . - 46/(2) 18“
2 Replacement T . . : = 46f(3) 187
bl Installation % = k(1) 28
i Operation _ - 3 8u 42
Power ehamber_ _ _ 16h(2) 182
Starting_ __ _ I 2 = 14f bb
Trouble shooting ot 2ol . oden Lt ! 38e¢ 108
78 Hour meter______ Ll i : St 11a(4) al
o Hull inspection___ __ : S Tw 41
* Identification markings_ _ L v ) Doyt = = Td 17
9| lgnition, starting engine, control lever-___ : = - 10a(l) 45
Pl 1|1di(rﬂlul', water temperature:
1 Auxiliary Diesel __ 11d(2) 52
Main engine 11a(3) 51
,5J Injection pump, fuel:
4 Auxiliary Diesel___ e e —__ 53c(7) 206
Main engine- - 444(10) 149
2 [IISIJ(“.’] ion:
5 After launching . _ . Tw 41
20 First echelon preventive maintenance 35 90
20 Second echelon preventive maintenance _ ; o i 36 94
i Spot cheek . 32d 87
1@ Instructions, in use of forms__ 34b 89
o Instruments_ - 11 a0
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Ladder, A-frame, installation___ . _
Launehing:
Inspection after. .
Ways, construction
Leaks, during operation
Lever:
Cluteh, main engine
Pawl
Starting engine eluteh control.
Starting engine transmission
Starting pinion control
Life preservers
Lighting:
Controls._
System
Lights, installation_ _ _
Load line:
Operation _ _
Reeving._
Lubrieating oil;
Pressure gage:
Auxiliary Diesel
Main engine _ _
Storage tanks, filling
Lubrieation, auxiliary Diesel:
Maintenance
Oil filter
0il gage
Oil pump.__.
Lubrication, main engine:
Oil cooler
Oil filter.
0Oil gage_ .
Oil pressure relief valve_ _
Oil pump -
Suetion bell and sereen
Lubrication orders: .
Auxiliary Diesel
Capstan
Compressor
Deck pump
Derrick - _
Hoist _ 5
Main engine
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Nameplates:
Air compressor

Auxiliary Diesel and generator.

Barge. __

Clapsfan drive and motor
Deck pump and motor
Derrick_ __

Generator._
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Deseription
Maintenance
Operation
Operating terms
Operation:
Starting:
Air Compressor
Auxiliary Diesel generator
Hoist
Main Diesel
Main generator
Starting engine
Stopping:
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Main Diesel
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Main engine s
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Air compressor
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Topping cable_ ________

Whip cable
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Control

Operation__.
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Trouble shooting— Continued
Deek pump
Derrick __ _ L
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Main engine
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