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LEFT BAND 3/4 FRONT VIEW OF MODEL 2268-2

FORSEWORD

This instruction book is intended to explain
and descrihe, by word and i1llustration all
service, malntenance and parts data required
for sea water cooled engines supplied on
Contract NObs 62535, A final instruction
and parts book will he issued at a later
date and will he distinguished from this
preliminary book by "Hall-Scott Defender"
appearlng at the top of each page. In
addition the date "10-1-53" and Model 2268-2
and 2269-2" will appear on each page. In
the meantime this preliminary issue covers

all the major components to bve discussed in
the final book with these exceptions,
{a) Details of the electric fuel pumps.
(b) Detalls of the coolant water ther-
mostatic temperature control.
(c) Detalls of the lubricating oil
thermostatic temperature control.
(d) Description of Weston electric
tachometer and drive.
It is to be understood that AN 19-85BHB-2,
AN 19-85BHB-3 and Hall-Scott prcduction
parts 1ist form a part of this publication.

DISTRIBUTOR AND DISTRIBUTOR DRIVE

Theses engines use the recently developed
Oprdnarnce type distributor that is integrally
radioc shield slong with its coil, This unit
33 sultanly modified to meet Navy and Air
Corp requirements. As indicated on the wir-
ing dlagram, the forwsrd distrihutor in each
case is connected to the spark plugs in the
far bank. This 1s done to avoid any poa-
3ihility of engine fallure should both dis~
trlbutors on one hank cease to operate.

This distributor layout must be kept in mind
when tlming the ignition as outlined on
page 6. These distributors are driven by &
tongae and groove coupling. This feature
permits the distributor to be readlly re-

moved from the engine for ease in servicing
operations. The drive tongue is offset
slightly so it will only reassemble to the
drive in one position thus making it prac-~
tical to replace the distrivutor in 1ts
mounting well without having to retime 1t.
The Delco-Remy 1111597 (Hal1l-Scott #407976
Distributor and Ignition Coil Assemhly is &
speclal water proof and shielded, fungus and
corrosion realstant, combination unit. These
distrihutors are mounted on the Drive housing
as shown in 1llustration E-3164, The distri-

putor is a & spark, automatic, 24 voltb, ground-

ed type with a flange mounting. Ses illust-
ration #E-3112. A waterproof primary connect=
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RIGHT HAND 3/4 REAR VIEW OF MODEL 2268-2

jon on the distributor housing encloses a
feed-through condenser which is part of the
radlo suppression built into the distribut-
or. In addition, the distributor has bullt-
in shaft lubrication and a flexible drive
coupling, The shaft bushing is composed of
a special porous material, and 1t extends
from the upper to the lower part of the
housing, spanning an oil reservior, During
initiel assembly of the distributor, this
reservoir is filled with oil, and the oll
plug 1s installed and sealed with sealing
compound, During operation of the distri-
butor, the oil seeps through the bushing

. providing continuous shaft luhrication over
relatively long periods of time. The flex-
ible coupling includes a synthetic rubber
cushion hetween the driving member at the
extreme lower end of the coupling and the
drive member, The flexible cushion absorbs
torsional vihration from the engine which
might otherwise cause wear of the centri-
fugal advance mechanism in the distributor.
See section drewing BE-3113., The distribut-
or is timed to the engine by rotating the
distributor in its mounting. The only ad-

Pago 2

justment provided is the point opening. The
ignition coil is an oil-filled, hermetically
sesled unit, mounted in the housing assembly.
The primery clrcult is in serles with a
separate resistor. A clamp plate holds the
ignition coll in the housing assembly, with
the flange of the ignition coll case compress
ing a sealing gasket. A molded one-plece cap
covers both the distrihutor bowl and the ign-
ition coll high tension outlet, making a con-
nection hetween the coll and the distrlbutor
rotor by means of a bullt-in lead having
spring-loaded terminals, A one-plece alum-
inum cover to which the molded cap is attach-
ed by screws, containing six threaded coup-
lings for the high tension leads, fits over
the entire assembly and the joint is sealed
by a gasket., Accessible by removing a pipe
plug in the cover is an opening directly
above the ignition coil primary terminal
which can accommodate a dwellmeter, tach-
ometer, or a speed indicator, The cpening
is sealed by applying pipe compound to plpe
plug. Radio suppression is employed in the
distributor hy built-in resistors at each
high tension outlet of the molded cap and
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DISTRIBUTORS MOUNTED ON RIGHT HAND BANK

also one built into the rotor. Two conden-
sers are ugsed for suppression--one is the
ahove mentioned feed-through condenser at

the distrihutor primary terminal and the
other is connected hetween the ignition coil
positive "+" terminal and ground. The

third condenser is the standard ignition con-

denser,

PRIMARY

TERMINAL

PE
EATHER.
NECTION

FLEXIBLE -
COUPLIN

o-21-8

RADIO SHIELD DISTRIBUTOR AND COIL

SERVICE INSTRUCTION3

In most cases it is hest to remove the distri-
butors from the engine for servicing them,
This is readily done as follows, Unscrew

the primary and secondary wires from the dis-
tributor. Remove clamps from either side of
the distrihutor face and lift the distributor
from its mounting well. All distributors
used on these engines are identical with the
exception of the firing order dial. The

ma jority of the components are interchange-
able with the standard Ordnance unit. The
more important exception being the use of the
1}/16-24 secondary outlet as compared to
5/8-24 on the Ordnance unit,

DISTRIBUTOR SPECIFICATIONS --

Counterclockwise rotatlon, viewing drive
end

Contact Point Pressure -- 17-2l ounces
Contact Point Opening -- .022"

Gam Angle Range -- 31° - 37° o
entrilugal Advance -~ starts 2.0 engine

400 engine r.p.m. Maximum advance 24°
engine at 975 engine r.p.m.

Ignition Condenser Capacity -- .18 - .23
mfd.,

LUBRICATION -- Every 600 hours of normal oper-
ation, remove the plpe plug in the distribut-
or housing, and refill the shaft oil reser-
voir with Grade 3OW engine oil, If unusual
heat or other operating conditlions are ex-
perienced, the reservoir may require more
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SECTIONAL VIEW OF DISTRIBUTOR

frequent refilling. When replacling the plug,
use a sealing compound that will hold against
0il. Every 200 hours of operation, remove
the aluminum cover and the molded cap from
the Distributor and Coil Assembly and lubri-
cate the following parts. Place a trace of
Delco~-Remy Cam and Ball Bearing Lubricant

{or Ordnance equivalent) on the breaker cam.

IGNITION
CONDENSER

CONTACT ADJUSTING
_ECCENTRIC SGREW

Put 1 to 2 drops of light engine oil (1OW)
on the breaker lever plvot, and add 3 to 4
drops to the felt wlck under the rotor.
Avold excessive lubrication, If too much
oll is used, the excess is apt to get on the
contact points and cause them to burn.

CAUTION: When reinstalling aluminum cover be
sure gasket 1s properly placed and in good
condition. Replace gasket if hard or cracked.
Be sure high tension couplings are propserly
made up. ‘

INSPECTION -- Every 200 hours of operation
inspect the sluminum cover, molded cap, the
contact points, and rotor., Check the high
tension wiring for damaged insulation and
poor connections at cap or plugs, Replace
if necessary. Replace the cap or rotor if
they are cracked or show carbonized paths
indicating the secondary current 1s leaking
to ground over the surface of the material,
If unit has been disassembled check the lubri-
cation and water sealing instructions.

CONTACT POINTS -- Points that are badly burn-
ed or pitted should be replaced. In less
severe casses they may be dresssd with a clean
fine-~cut contact file, The file should not
be used on other metals and should not be
allowed to become greasy or dirty. Never
use emery cloth to clean contact points, Con-
tact surfaces, after considsrasble use, may
not appear hright and smooth, but this is
not necessarily an indication that they are
not functioning satisfactorily.

OXIDIZED CONTACT POINTS == This condition may
be caused by high resistance or lcoose connect-
ions in the condenser circult, oil or foreign
materials on the contact surfaces, or most

PRIMARY TERMINAL

RADIO SUPPRES SION
CONDENSER

PRIMARY GIRCUIT

RESISTOR
E-3114

10-27-52

VIEW OF DISTRIBUTOR WITH CAP AND ROTOR REMOVED
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DISTRIBUTORS MOUNTED ON LEFT HAND BANK

commonly high voltage in the primary circuit.
Check for these conditions where burned con-
tacts are experienced.

CONTACT POINT OPENING -- Point opening must
be set to specification, Points set too
closely may tend to burn and plt rapidly.
Excessive separation tends to cause a weak
spark at high speed, Refer to distribut-

or specifications., Where the specified cam
angle setting gives a point opening below

the mimumum, then the point gap specification
must be glven preference, THE CONTACT POINT3
SHOULD BE CLEANED BEFORE ADJUSTING IF THEY
HAVE BEEN IN SERVICE.

CONTACT POINT PRESSURE -- It is important
that contact point pressure fall within the
limits. Wealc tension will cause point chatt-
er and ignition miss at high speed, while ex-
cessive tension will cause undue wear of the
contact points, cam and rubbing block. This
spring must exert 17 to 21 ounces. The read-
ing 1s taken just as the points separate,

The pressure can be adjusted by bending the
spring. If the pressure is tooc high 1% can
he decreased by pinching the spring in, care-
fully toward the breaker lever. In order to
increase the spring pressure it 1s nscessary
to 1lift the breaker lever from the breaker
plate and bend the spring away from the lever.
Avold excessive spring distortion.

USE OF DISTRIBUTOR TEST FIXTURE--
The distributor test fixture saccurately checks

spark advance and synchronizatlon on distril-
butors removed from the vehicle, It will
also show excessive distributor shaft ec-
centricity as indicated by variation in
synchronization. After a distributor has
been repaired, the calibration of the centri-
fugal automatic mechanism should be checked,
Proper engine performance cannot be obtained
unless the centrifugal curve is within the
1imits specified for the particular engine.

Engine Engline
RPM Degrees
Min Max,
200 0 0]
400 0 5.5
600 6 12
800 14 20
975 22 26
1200 22 26
1400 22 26
1600 22 26

Check the advance both while going up 1in
speed and also while reducing speed. Any
difference will indiecste a sluggish advance
mechanism which must be corrected. The rate
of advance may be adjusted by elther stretch-
ing or installing new welght springs until
the specified characteristics are obtained.
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ROTOR IN FORWARD DISTRIBUTOR IN POSITION TO

THE IGNITION CONDENSER -- Unsatisfactory con-

denser performance may result from any of
the following conditions:

(1) Breakdown -~ Failure of the insulat-

material, a direct short between
the metallic elements of the con-
denser,

(2) Low Insulation Resistance or Leak-
age-- Condenser will not hold
charge.

(3) High Seriles Resistance -- Exceas-

FIRE NO, 1 CYLINDER IN FAR BANK, MODEL 2268-1

ive resistance in condenser circuit
due to broken strands in condenser
lead or to defective connections.
The condition may cause burned
points and ignition failure at in-
itial start and at high speeds.

{4) Improper Capacity

For a complete check of the condenser, it is
desirable to use & tester which will check
for the above four conditions,

IGNITION TIMING INSTRUCTIONS

IGNITION TIMING DISTRIBUTOR. The ignition
distributor is serviced by removing the dis-
tributor cap. This is done by unscrewling
the eight slotted head machine screws around
the flange of the distribhutor cover. Refer
to rfigure E-3164, The molded cap is attach-
ed to the cover, Set the cover and cap as-
sembly aslde and procead to service the dis-
trihutor points, rotor, cap, ignition coil
and other component parts as explained

on the preceding pages.

IGNITION TIMING., After the distributor has
been serviced as outlined above it is timed
to the englne as follows: Ignition timing
can only be done after the valve timing has
first been set as explalned in paragraphs
7-19 through 7-29 in AN-19-85BHB-2.

IGNITION TIMING MODEL 2268-1, To set the

timing on a right hand engine (Model 2268-1)
the following steps are necessary.

Page 6

POSITION THE CRANKSHAFT, Remove the timing
inspection cover plate from the front of the
flywheel housing. Remove the exhaust side
spark plug from the number one cylinder in
the left hand bank, Do not forget the "hand"
of the cylinder banks are determined as one
stands at the rear of the engine and faces
forward, Turn the engine over by hand in its
normal running direction until the number

one piston in the left hand benk starts to
come up on its compression stroke. This can
be determined hy hlocking the spark plug
hole with the thumb and if alr is forced out
as the plston comes up then it is on its com-
pression stroke, Of course, it 1s necessary
to set the valve timing hefore the ignition
timing 1s mede, Refer to paragreph 7-19
through 7-29 in AN-19-85BHB-2, When number
one left hand piston is on its compreasion
stroke continue rotating the engine in its
normal running direction until the flywheel
mark "T.C. 1 & 6 L.H, BANK" is directly in
line with the noteh in the flywheel housing
inspection hole.
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ROTOR IN REAR DISTRIBUTOR IN POSITION TO FIRE NO.6 CYLINDER IN NEAR BANK.MODEL 2268-1

POSITION DISTRIBUTOR. The initial position
of the forward distributor of the right hand
¢ylinder hank and the rear distributor of
the left hand hank must he such that a plane
thru the center line of the distributer and
jts ignition coil will mske an angle of ap-
proximately 90 degrees wlth the center line
of the distrihutor drive shaft., The lnitial
position of the rear distributor of the right
hand bank must be such that it will make a
similar angle of approximately 30 degrees

at the drive end of the distributor drive
housing. The initial position of the for-
ward distrihutor of the left hand hank must
be such that it will make a similer angle

of approximately 30 degrees at the front end
of the distribhutor drive housing. Refer to
figure E-3164 and E-3183,.

POSITION ROTORS. Refer to figure E-3181

a. For Piring Left Hand Bank: With
the crankshaft in poaition as de-
scribed for timing, and the forward
distributor of the right hand bank
and the rear distrihutor of the
left hand bank in the position shown
in figure #-3183, the distributor
rotors should be in position to fire
#1 cylinder of the left bank or in
contact with #1 high tension outlet
in distrihutor cap.

bv. For Firing Right Hand Bank: Rotate
the crankshaft in its normal runn-
ing direction 60 degrees untll the
mark "T.C, 1 & 6 R.H, BANK" is di-
rectly in line with the notch in
the flywheel housing. Refer %to

figure 7-8 in AN-19-85BHB-2 this 60 degree
locetion is most important so be careful

to see that the flywheel marks come exactly
opposite the timing notech in the flywheel
housing inspection hole. With the crank-
shaft Iin this position and the rear distri-
butor of the right hank and the forward dis-
tributor of the left bank in the positions
described flgures E-5164 snd E-3183, the
distributor rotors should he in pusltion to
fire #6 oylinder of the right bank or 1In
contact with #6 high tension outlet in dis-
trihutor cap. Refer to figure #E-3182, If
the rotor is not in position, to meet the
conditions described above under (2) and v}
the distributor must swing slightly Jn 1ts
mounting well, If this does not produce

the desired results lift the distributor from
1ts mounting. Reach in thru the mounting
hole with long nosed pliers, 1ift the driven
gear out of mesh and rotate 1t in the desired
direction one tooth and set the distributor
back in place. Check position of rotor.

If the rotor is still not in the correct po-
gition the distrihutor may he rotated a few
degrees, clockwise or counterclockwise, by
loosening clamps. After adjustment is made
he sure clamps are tlghtened.

REASSEMBLE. Coat the distributor cam with a
light coat of petrolatum and one drop of oil
on hinge pins as mentioned on page 4 .

TIMING WITH AN INDICATING LIGHT. It is pos-
sible to very sccurately determine when the
breaker points are just opening or just clos-
ing by comnecting a 24 volt light in seriles
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with the breaker point set under considerat-
ion. With the ignition switech “on" the lamp
will glow when the points are closed and go
out when the points are open. When a slight
pressure one way or the other, on the breake
er arm, will either light or extinguish the
lamp one can he certain that the polnts are
at the correct position for timing as men-
tioned

IGNITION TIMING, MODEL 2269-1, To set the
ignition timing on a left hand engine (Model
2269-1) the same procedure is followed as
outlined in timing Model 2268-~1 except:
a, Remove the exhauat side spark plug
from numher one cylinder in the

right hand hank and rotate the crank-

shaft untll this cylinder is on 1ts
compression stroke and the flywheel
mark "T,.C, 1 & 6 R,H. BANK' comes
directly opposite the notoh in the
flywheel housing inspection hole
as shown 1in figure 7-8 in AN-19-
B85BHB-2,

b. The distrihutor rotors should he
in position to fire #1 cyiinder
of the right hank or 1n contact
with #1 high tension outlet in
distributor cap, with the crank-
shaft in the position descrihed
ahove under heading "a" and the
rear distributor of the right bvank

Page 8

and the forward distributor of the
left hank in the position deserib-

ed in figure #-3164 and E-3183,

¢. On page 7, heading "v", rotate the
crankshaft 1n its normal running
direction 60 degrees until the
mark "T.C. 1 & 6 L.H, BANK" is

directly in line with the notech in

the flywheel inspection hole as
shown 1In figure 7-2, in AN-19-85

BHB-2. With the crankshaft in this
position and the f orward distribut-

or of the right hand hank and the
rear distributor of the left bank
in the positions described in
figure #E-3164 and E-3183, the
distributor rotors should be in
posltion to fire #6 cylirder of
the left hank or in contact with

#6 high tension outlet in distribut-

or cap.

OPERATING CHECK ON IGNITION TIMING, As a
fipal ignition timing cheok operate the en-

glne as explained in paragraph 6-24 and 6-25
in AN-19-85BHB-2,
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HALL-SCOTT DEFENDER
MODEL 2268 & 2269
MATERIAL SPECIFICATIONS

Kost of the lubricants and gasket cements called
for in this handbook are idsntified by Govermment
Specification mmbers, For the benefit of those
who do not have ready accesas to Government
publications, the following list has been
prepared to aid in the selection of proper
materials,

Where a commercial trade nsme is mentioned 1t is
not intended s8s e recommendation, but only us a
typical example of the material under consider-
ation, Por specific recommendations it 1is

suggestaed that this 1list along with your request.

be submitted to your supplier's specification
expert,

GOVERNMENT
SPECIFICATION
NO,

Army Specifi-
cation 62-5

SYMBOL

PRODUCT

Cement - Gasket liquld for automotiva
application, Similar to "Permatex"

No, 3
Army Stock Cement - Gasket viscous non-hardening.
052-C-685-2FX Similar to "Permatex" No, 2

Army Stoock
052-C~675-1PX

JAN-A-669

Navy Specifi-
cation 52-C-18

Army Specifi-
cation 2-104B

Navy Specifi-
cation 14-0-13
Series 9000

AN=-4062-1

JAN-D-169
and

AN=D-§

VV-L-761

AN-0-8

AN-G-25

AN-G-14

11

CAS

OB

GO

0GP

CLT

GRG

Coment =~ Gasket viscous hardening.
Similar to “Pematex“ No, 1

Compound - Anti-seize, Contains white
lead, graphite, petrolatum, lubri-
ceting oll and asphalt

Compourd - Rust preventive thin film polar
type. To be removable from metal
surfaces with a kerosens saturated
wiping cloth, Shall be sprayable in
a household spray gun at temper-
atures of 40°F and above, Flash
point not less than 100°P, Shall
contain no abrasive substances

01l - Ergire, For generel characteristics
.8ee paragraph 3-35 in the Service
Handbook or paragraph 10-16 in the
Overhaul Hardbook

0il - Engine, For general charscteriatics
see paragraph 3-35 in the Service
Handbook or parsgraph 10-16 in the
Overhaul Hardbook

Capsule - Hoisture absorbing
Bag - Hoisture absorbing silica gel

Lubricant ~ Gear universal, Viscosity to
conform to paragraphs 6-11 and 6-16
in the Service Eandbook or para-
graphs 1ll-41 and 11-44 in the
Overhaul Handbook

041 - General purpose low temperature
lubricating. A low viscosity
petroleum fractlion containing
oxidation and rust inhibitors
intended for gensral squirt caen use

Grease - Low temperature contalning a
speclal synthetic oll having extreme
low volatility. Generally suited
for ball bearings and lightly loaded
gear drives

Grease - Gasoline and oll resistant

USE

Seal for gaskets and thresded fittings

Seal for gasketa and tubing fittings

Cement for rope type packing between
reverse gear upper housins and
adapter

General purpose lubricant for studs and
press fit parts. Do not use on
spark plugs or oil circulation
rittings

Grade I - For use on the exterior of the

- engine
Grade II - For use on the interior of the
engloe .

Lubrication of the lnterior of the engine
and reverae gear, Viacosity to
conform to paragraph 3-36 in the
Service Hardbook or parsgraph 10-17
in the Overhaul Handbook

Lubrication of the interior of the engins
. and reverse gear, Viscosity to
conform to paragraph 3-36 in the
Service Handbook or paragraph 10-17

in the Overhaul Handbook

Use in spark plug holes of atored engine
to control humidity in engine
¢ylinders

Use in exhaust manifolds, intake manifolds
and engine shipping case to control
humidity around a atored engine

Use on the water pump pilot gears and
starter drive gesars

Use in the bilge purp, starter, throttle
controls, generator drive bearings
and Bendix drive helix

Use for distributor and generator ball
bearing lubrication as well as the
diatributor drive gears

Use as a gasket paste to make a tight
Joint and facilitate separation of
the jolnt et dlsassembly
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HALL-SCOTT DPEFENDER

Figure 1l-1.

‘Model 2268 3/4 Left Rear View

Seotion I
Paragraph 1-1 to 1-11

bas

1

INTRODUCT ION

l-1 SCOFPE

1-2 This publication comprises the Service
Instructions for RH Engine No. 2268 Stock List
No. 1S06AAF200 000 (henceforth referred to as
Model £268), for LH Engine No, 2269 Stock List
No, 1906AAF200 100 (henceforth referred to as
Model 22692) and associated models, if any,
manufactured by the FALL-SCOTT MOTOR DIVISION of
ACF-BRILL MOTORS CO., 2850 7th Street, Berkeley
19, California, U.8.A.

1-3 DEPINITIONS.

1-4 In this publication the following defi-
nitions will be used.

1.5 FRON? END. The front or bow end of the
engine is at the flywheel end, That ia, the
end opposite the propeller drive flange.

1-6 FREAR END. The rear end or stern end of the
engine 1s at the propeller drive flange end.
That 1s, the end opposite the flywheel end.

1-7 RIGHT SIDE, The right or starboard side
of the engine 1s on the right hand side as one

t
flands at the propeller drive flange and faces

1-8 LEFT SIDE. The left or port side of
the engine is on the left hand side as one
stends at the propeller drive flange and faces
forward.

1-9 OYLINDER DESIGNATION. Ths engine cylinders
are .mmbered starting with number one cylinder
at the rear of the cylinder block and terminat-
ing with mmber six at the front of the cyllinder
block. The twe cylinder blocks are designated as
right hend and left hand. For example, cylinder
number "SL' is the fifth cylinder from the rear
of the cylinder block in the left hand bank of
cylinders.

1-10 SIDES OF THE CYLINDER, The cylinders are
designated according to thelr two sldes. The
"gxhaust side" refers to the side of the cylinder
on which the exhaust valve occurs, The “intake
side", of course, refers to the aside on which
the intake valve occurs, For exsmple, "4R EX"
is the exhaust side of the fourth cylinder from
the rear in the right hakd bank of cylinders,

1-11 DIRECTION OF ROTATION, The rotation of
the engine is determined by standing at the
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propeller drive flange and facing forward.

When running in a normal manner, the propeller

drive flange of a right hand engine rotates
clockwise, (Model 2268 is a right hand engine.)
When running in a& normal manner, the propeller
drive flange of a left hand engine rotates
counterclociwise, (Hodel 2269 is a left hand
engine.,}) In a direct drive engine, such &

these are, the crankshaft rotation 1s the same
as .the propeller drive flange rotation. Réfer
to figure 1l=5 and l-6,.

S
LS

op Center" Mark

e sl : .
Figure 1-7, Flywheel "T

1-12 ACCESSORY ROTATION, Direction of rotation

“of all accessories is understood to mean their

potation as viewed from the rear of the engine
facing forward, The ignition distributors,
which are mounted in a Vertical plane, rotate
in a countercloclkwise direction when viewed from
the drive end of the distributor,

1-13 TOP CEN'ER, "fop Center" is the angular
position of the crankshaft when the piston is

.'at the top of its stroke in the cylinder, For

example, "I.C, 1 & 6 R.H, Bank" is the angular
position of the crankshaft when number one and
number slx in the right hand bank are at the
top of their atroke, Refer to markings on the
flywheel rim., This definition is not to be
confused with the piston position when its crank
13 on the vertical centerline of the engine.

1-14 BOTTOM CENTER. "Bottom Center", (BC) 1s
the angular position of the crankshaft when the
piston is at the bottom of 1ts stroke in the
oylinder. This is a position 180 degrees from
the "top center" position explalined in parsa-
graph 1-13.

1-15 INTAKE OPENS, "Intake Opens™ 1s the

ar position of the crankshaft at which the
intake valve just begins to. open, Refer to
marks on the rim of the flyjheel as seen thru
the timing inspectlon holls in the flywheel
housing. These flywheel marks pertain to the
number one cylinders, no others, On the right

hand engine (¥odel 2268) the "INT. OPENS" mark -
for number one cylinder in the left hand banki'

Section I
Paragraph 1-12 to 1-20

- comes into view first as the engine 1s rotated.

On the left hand engine (Model 2269) the "INT,
OPEN3" mark for number one cylinder in the right
hand bank comes into view first as the engine
is rotated. :

1-16 EXHAUST CLOSES, "Exhaust Closes" is the
angular position of the crankshaft at which the
exhaust valve is just closed, Refer to marks on
the rim of the flywheel as seen thru the timing
inspection hole in the flywheel housing. These

ied

; . i
Figure 1-8. Flywheel "Exh Closes" Mark

flywheel marks pertain to the mmber one cylin~
ders, no othera, On the right hand engine
(Model 2268) the "EXH, CLOSES" mark for number
one cylinder in the left hand bank comes into
view first as the engine is rotated. On the
left hand engine (Model 2269) the "gXH, CLOSES"
mark for number one cylinder in the right bank
comes into view firat as the engine is rotated.

1-17 ROTATION DEFINITIONS, ", W." means clock-
wise rotation., "C.C.W." means counterclockwise
rotation, "rpm" means revolutions per mimte,

1-18 LEADING AND TRAILING BANKS, The direction
of rotation of the crankshaft determines the
leading and trailing cyl. banks, The leading

cylinder bank is the bank approached first by

the engine cranks in the upper half their normal

rotation. The trailing cylinder bank 1s the

bank approached last by the englne eranks in the

upper half of their normal rotation, For

example; on a right hand engine the left hand

bank is the leading bank and the right band bank
is the trailing bank. On a left hand englne

the opposite 13 true, that is, the right hand
bank is the leading bank and the left hand bank
is the trailing bank,

1-19 LIQUID MEASURE DEFINITIONS, "U.S. gal"
meens United States standard gallon of 231 cublo
inches., "Imp, gal" means British Imperial
gallon of 277,42 cublc inches.

1-20 STANDARDS DEFINITION, "AN Q000" means
Army-Navy standard, "SAE" meens Society of

5



Section I
Paragraph 1-21 to 1-23

Automotive Engineers, "JAN 00039" means Joint
- Arny-Navy standard, "AGMA" means American Gear
Mamufacturera Assoclation standard, "AWG" means
Standard American Wire Gage.

121 THERMAL DEFINITIONS, ™"F® means Fahrenhoit
thermometer scale, "C" means Centigrade ther-
mometer scale, "BTU" means British Thermal
Units of heat,

1-22 WIRING DIAGRAM DEFINITIONS,
"Arm," means armature.

"Adj." means adjustable,

"Bat " means battery.

"Dist," means distributor,

"Fix." means fixed.

"Grd," means grounded.

"Loo." means locating,

"3 " means radio shielded wire.
"Start," means starter.

o

HALL-SCOTT DEFENDER

1-23 MISCELLANEOUS DEFINITIONS,

"in," means United States standard inch,

"£t" means United States standard foot,

"1b" means United States pound, commercigl or
avolrdupois,

"oz" means Unlted States ounce, commercial or
avoirdupola,

"CL" means the centerline of an object,

"og" means the center of gravity.

"in, of Hg" means inches of mercury as measured
in a manometer filled with mercury.

"in, of water" means inches of water as measured
in a manomeSer filled with water,
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Section II
Paragraph 2-1 to 2-6

GENERAL DESCRIPTION

2-1 MODEL 2268 DEFENDER. The Modzsl 2268
Defender 1s a direct drive gasoline marine
engine turning a right hand propeller. The
engine propeller shaft flange, on this model,
rotates clockwise as one views it from a position
at the rear of the engine and faces forward.
Refer to name plate on front of cylinder block
for model identification, Refer to figure 2-5.

Figure 2-3. Cutaway View, Rear End

2.2 MODEL 2269 DEFENDER, The Model 2269
Defender is a direct drive gasoline marine
engine turning a left hand propeller. The
engine propeller shaft flange, on this model,
rotates counterclockwise as one views it from
a position st the rear of the engine and faces
forward. Refer to figure 2-5, Refer to name
plate on front of cylinder block for model
identification,

ENGINE .
NAME . PLATE

OIL_GAGE_AND OIL

ILLER HOLE

: : X bty ¥/
Figure 2-5. Front Vliew of Englne

2-3 CRANKSHAFT. The Crankshafts in these
engines are forged molybdermm steel heat treated
to desired physical properties. They are
counterwelghted for good running balance. Crank
journals and webs are drilled for full pressurs
lubrication to connecting rcd bearings, Shafts
are rigidly supported in seven main bearings,
The accessory drive 1s taken from the reverse

gear end of the crankshaft where torsional
vibration 1is negligible.

2-4 MAIN BEARINGS. The main journals in this
engine are carried in precision type "snap-in"
shells, The shells are copper-lead on a steel
backing, A surface coating of 1indium over
lead 1s used to provide a "break-in" surface
on the shells, The shells are grooved to
distribute the pressure lubrication oil, The
center shells are flanged to take the crankshaft
end thrust, The replacement malin bearing
shells, because of the precision finish, may
be snapped into the saddle and run without
being "line-resmed".

2-5 FLYWHEEL AND VIBRATION DAMPER. The fly-
wheel is mounted on the front end of the crank-
shaft. The starter ring gear 1s mounted on
the flywheel. The valve timing marks are
carried on the front face of the flywheel where
they can be viewed through the timing inspection
hole in the flywheel housing, A vibration
damper 1s lncorporated into the rim of the
flywheel. This damper 1s simply an 1inertia
ring surrounded by a quite viscous fluld, Its
purpose is to absorb torsional vibrations,

2-6 GEAR CARRIER., The accessory drive is
driven from the crankshaft by gears mounted
in a carrier. By selectively positioning
the gear carrier on the crankcase, at assembly,
a uniform direction of rotation can be obtalned
for all accessories on both sides of the engine
regardless of the direction of crankshaft

9



Section II
Paragraph 2-7 to 2-8

2%

rotation thereby simplifying the engine con-
siderably.

2-7 CONNECTING RODS, The counecting rods are .

"I" gection forgings of nicksl chromium steel,
They are of "yoke"™ and "blade" design for
aymmetrical location on the ¢rank Journal,
- Finighed weights are held to close tolerance
for smoothness of engine operation, A wide
bearing shell is used 11 the "yoke™ rod and
it rides directly on the crankshaft, The
"blade" rod uses a narrow bearing shell and
1t bears on the outside dlameter of the "yoke"
rol shell, Shells are precision "snap-in"
type copper-lead on the inside diameter and

~BEND END OF CLAMP R A
TO LOCK CAP SCREW

//7':/7_-‘-::_@

aIm A

&
%

Pigure 2-7.

10

: COMPLETE ASSEMBLY
—~ RH._ENGINE ROTATION (SHOWN)

HALL-SCOTT DEFENDER
MODEL 2268 & 2269

2

‘with a steel baék on the outaide diamster., A

surface coating of indium over lead is used
to provide a "break-in" surface on the shells.
Alloy steel bolts are used to secure the connect-
ing rod caps to the connecting rods.

2=8 PISTON PINS. The piston pins are made of
nickel chromium molybdemum steel, The surface
is case hardened for maximum wear quality. The
piston pin floats in both the plston and the
bronze bushing in the connecting rod, It is
retained in the piston through the use of soft
metal plugs fitted to each side of the piston,
Magnetic inspection is employed on the piston
pins teo assure thelr being free of cracks,
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Figure 2-8, Connecting Rods, Exploded

Figure 2-9., Comnecting Rods, Assembled

Paragraph 2-9 to 2-12

2-9 PISTONS. The pistons used in these englines
are of cast sluminum alloy. They are generously
ribbed for greater strength and are designed to
distribute the mechanical and heat load in the
best manner, They are cam ground to permit
close fitting to the cylinder bores. Piston
ring grooves are located in the piston to
provide maximum compression and a minimum of
0il consumption, The compression ratio 1s
such that high octane fusl can be used to
advantage.

2-10 PISTON RINGS, Piston rings are held to
close tolerances on radlsl tension so that
compression pressures can be maintained and
0il consumption controlled, The surface finish
of the rings is selected to give rapld ssating
and long wearing propertles after seating.

Figure 2-10. Piston - One Half Section

2-11 UPPER CRANKCASE, The upper crankcase 1s
made of alloy cast iron, It 1s provided with
ribbed webs to rigldly support the crankshaft.
Internally drilled oil passages supply oll to the
main and connecting rod bearings. Accessorles
are fastened to the upper crankcase so the
cylinder blocks may be removed without disturbing
the accessories, For maximum riglidity the
cylinder head hold down studs paas through the
cylinder block and screw directly into the
upper crankcase webs over the main journal
bearings. In this manner the driving force of
the combustion is transmitted directly to the
crankshaft.

2-12 CYLINDER BLOCKS., Cylinder blocks are
cast of high slloy cast iron, six cylinders en-
bloc, The cylinders are completely water
jacketed for uniform cooling. Large cover

11
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plates are used to permit cleaning the jacket
space. The cylinder wall hardness 1s such that
very good wearing qualities are obtained,

2-13 CYLINDER HEAD, The cylinder heads are
cast of alloy iron with six heads in a casting.
The entire valve mechanism is self-contained
in the head. This includes valves, rockerarms
and camshafts., This type construction permits
replacement of cylinder heads and valves as a
unit, One exhaust valve and one intake valve
are used per c¢ylinder. The exhaust valve has
a hard metal face and closes against a hard
metal replaceable sest, Intake passages are
short and direct. Lubricating oil is directed
against the camshaft and rockerarm contact,
Two spark plugs are used per cylinder, Water
Jacket space is provided around the entire
combustion chamber, valve seats, valve guides
and spark pluga, A zinc plug is used in the
water jacket space in the head to reduce the
electrolytic action of salt water on the struc-
tural elements of the engine.

2-14 VALVE MECHANISM, The valves are operated
from the cams thru rockerarms. No push rods
are used. The cams are proportioned to give
maximum engine performance and long valve life,
Two springs per valve are used to prevent
damage due to spring breakage.

2-15 SPROCKET HOUSING. The sprgecket housing

18]
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is fastened to the rear of the upper crankcase,
It is an aluminum casting designed to suppress
mechanical noise to a minimum, Its primary

'

Figure 2-11. Cylinder Head Section
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purpose, as its name lmplies, 1s to support and
protect the accessory drive chain and sprocket,
Triple width roller chain running within the
housing carry the drive from the gear carrier
to the wvarious accessories such as oll pump,
water pump, distributor, generator, bilge pump,
tachometer drive, and fuel pump, Two manual
type chain take-ups are also provided in this

housing.

L)

Section II
Paragraph 2-16 to 2-20

2-18 LOWER CRANKCASE. The lower case is an
alumimm casting. It is of a deep section with
internal baffles and channels in order to reduce
the engine oil consumption., The front section
of the case provides an integral oil sump tank
as this engine uses a dry sump type of lubri-
cation. A large hand hole i1s provided to aid
in cleaning the sump tank, The lower crankcase
is comstructed with mounting flanges, each side,

Pigure 2-13,

2-16 INTAKE MANIFOLD, The intake manifold is
a gallery type fed by three carburetors. The
mixture, in turn, is distributed to the indi-
vidual eylinders through six pairs of intake
elbows, All of this intake manifold assembly
is water jacketed in order to condition the
mixture. Priming nozzles are placed 1in the
intake manifold to aid cold starting, A by-pass
thermostat 1s provided to control the water
outlet temperature.

2-17 EXHAUST MANIFOLD, Water jacketed exhaust
manifolds are used with individual ports to
esach cylinder. The outlets may be changed from
the rear of the sngine to the front merely by
changing the right exhaust manifold for the
left, etc, Two expansion joints are provided
in the outer jacket wall,

Sprocket Housing

upon which the engine rests, A hand sump pump
and oil gauge are provided at the front end of
the lower crankcase.

2-19 OIL PUMPS, Two oil pumps, which are
identical in every respect, are used on each
engine. The two belng used to improve the
dependability of the engine. Each oil pump

" is divided into different sections, The rear
" section is the scavenging side and it plcks

up any surplus oll from the rear end of the
lower crankcase and delivers it to the oll sump,
The front section of the two pumps are the
pressure gides,

2-20 O0IL PRESSURE REGULATING VALVE, The oil
pressure regulating valve is located between
the c¢ylinder banks at the front of the engine.,
The oil pressure supplied to the engine 1is

13



Section II
Paragraph 2-21 to 2-24

controlled by adjusting this valve. When the
011 pressure beccmes excessive, oil is by-passed
.back to the oil sump tank thru passages drilled
in the upper crankcase,

2-21 OIL COOLERS, Two 01l coolers are used on
these engines, one is mounted on the outside of
each cylinder block. 01l is pumped thru small
tubes which are surrounded by cold water. Heat
is thereby transferred from the oll to the water.
The coolers are identical, each receiving its
oil and water from independent oil and water
pumps, A by-pass valve is provided in the oil

Figure 2-15, 0il Pressure Regulating Valve

cooler cover to insure oll reacning the englne
should the cooler become stopped up for any
reason. Thermometer bulb adapters are provided
in the oil lines suitable for receiving ther-
mometers,

14
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2-22 OIL FILTERS. Two pairs of absorption
type replaceable element oll filters are used
to conditiosn the lubricating oil, Eeach pair
of filters operates independently from the other
peir and is in the oil circult with the oil pump
and oil cooler on 1its particular ailde of the
engine, The oil filter body 1s provided with

. T 2424 2 a5 My Py
; o f 3 i

AN AATEGER, < o a0 R

. 0il1l Cooler

Figure 2-16

two by-pass valves, One by-pass valve protects
the engine in the event that the filters become
stopped up. The other valve 1s put in to protect
the oll system in the event of extreme high
pressure as might be encountered when the oil

" is cold.

2-23 WATER PUMPS, Two gear type water pumps
are used, one on either side of the engine. The

Pigure 2-17. Water Pump

pumps operate independently of one arother and
supply water to the oll cooler, exhaust menifold,
cylinder block and cylinder head on its par-
ticular side of the engine. The pumps are of
the pilot gear type which design permits them
to handle considerable sand in the sea water
without damage to the pump gears.,

2-24 MECHANICAL FUEL PUMPS, Two mechanical vane
type fuel pumps are used per engine, The fuel
pumps are part of a continuous circuit that
assures adequate fuel supply to the carburetors
while reducing the chences of vapor lock to a
minimun, The circuit is so arranged that a hand
or electric fuel pump may be used to fill the
system before the engine is cranked, A pressure
regulating valve is part of the circuit which
make it all quite dependable as well as adaptable
to accessory equipment,

3 3.1
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HALL-SCOTT DEFENDER
MODEL 2268 & 2269

2-25 CARBURETORS. Three marine type 2-1/2 in,
multiple venturi updraft carburetors are ritted
to the intake manifold. The carburetors are
located in the "V" between the cylinder blocks,
These carburetors are of balanced design so
that any exterior restrictions in the air inlet
will not alter the mixture ratio. 4 drain
plckup tube 1s fitted to each carburetor to draw
off any gasoline that might run down into the
carburetor air intake. These carburetors are

Figure 2-18, Fuel Punmp, Mechanical

Pigure 2-19., Fuel Pressure Regulating Valve

not fitted with a choke valve, Cold starting
is made thru the use of a hand priming pump.
Wire mesh alr filters and back fire traps are
fitted to the carburstor air intakes. The three
carburetor throttle valves are comnected to a
common control shaft, Crankcase ventilation is
provided thru shrouds fitted to the carburetor
air intakes., Distributors and multiple shleld
boxes are ventilated by pipes to intake manifold,

2.26 FREVERSE GEAR. The reverse gear is designsd
to give direct drive in reverse as well as ahead,
The gear is equipped with anti-friction bearings
for long trouble free life. Large thrust
bearings are provided within the engine assembly
to take the full thrust losd from the propeller
in both forward and reverse. A convenient cover
is provided over the reverse gear to permit
ad justment when necessary., A 36 in. long hand

Section II
Paragraph 2-25 to 2-28

lever is provided as well as a 16-1/2 in. lever
for remote control, Levers may be mounted on
either side of the engine., Lubrication 1s
supplled from the engine crankcase.

2-27 IGNTTION DISTRIBUTOR. The two ignition
distributors are heavy duty units designed
eapecially for this type of service, These.
distributors are radio shlelded and vacuum
ventilated., Two sets of breaker points are
fitted to each distributor, thus each distri-
butor fires twelve spark plugs. For maximum
dependability the distributors are wired so
that each distributor fires six spark plugs
in each bank of cylinders., In this way, should
there be a fallure in either distributor, the

engine will continue to develop almoat full
power as all cylindera will still have omne
spark plug in operation. The two distributors
are identical and thus inter-changeable, one
with the other. The only difference in appli-
cation being the sequence of attaching the
secondary wires to the distributor cap., The
distributors are provided with numerous adjust-
able features to make accurate ignition timing
a simple operatlion.

2-28 GENERATOR, A single 24 volt belt driven
generator is used on these engines. The seame
generator is used on both the Model 2268 and
2269 engine. It is a four pole, four brush
type generator for a positive ground system.

15



Section II
Paragraph 2-29 to 2-35

It 13 regulated for 25 amperes at 1250 generator
rpm at twenty-six volts, It 1s radiec shilelded.

2«29 APPARATUS BOX, The generator output 1is
controlled thru the use of an apparatus box
which permits the generator output to vary
according to the needs of the battery., It is
radlo shielded to match the rest of the electri-
cal system of the engine.

Figure 2-22, pparatus Box

2«30 STARTER. The electric starting motor is
mounted on the flywheel housing and engages the

- flywheel ring gear thru the use of a inertia

shifting pinion, A gear reduction is provided
between the starter armature and the cranking
pinion, This gives the starter tremendous
torque to crank this large engine., The starter
18 energized thru the use of an instrument
panel push button switch, This push button
circuit, in turn, closes a magnetic switch
which impresses the full battery wvoltage across
the starter motor. The cranking pinion is
shifted into engagement with the flywheel ring
gear by being mounted on a helical thread. The
inertia of the pinmdon causes it to shift endwlse
and engage the ring gear, A slipping clutch is
provided to absorb the initial shock of engage-
ment, After the engine starts the high velocity
of the ring gear kicls the pinion out of engage=-
ment,

13111:'32-25 ‘Bilgé Pump

HALL-SCOTT DEFENDER
MODEL 2268 & 2269

2«31 SPARK PLUGS, Spark plugs are of the
ceramic type with a metal jacket for radio
shield system. The single gap type of plug
is used. Two spark plugs per cylinder are
employed and they are connected in such a way
that each spark plug in any particular cylinder
draws its energy from separate distributors.
This assures maximum freedom from ignition
failure,

2-32 BILGE PUMP, Gear type bilge pumps are
fitted to Model 2268 engines only. These pumps
are mounted on the sprocket housing and are

Figure 2-24. Starter

driven through a cone clutch, The pumps are
normally stationary and are only engaged when
it 18 necessary to drain the bilge,

2-3% RADIO SHIELDING, The engines are fitted
with all necessary equipment to suppress dis-
turbing impulses that interfere with the sending
or receiving of radio signals, This is primarily
concerned with the electrical equipment, but
includes all elements of the engine that might
give rise .to electrical disturbancea. Electri-
cal noise suppression 1s accomplished by the
use of resistor-suppressors, capacltor, filters,
metallic shilelding, electrical bonding or
grounding. The suppression is effective regard-
leas of the amount of engine equipment in
use,

2-34 ELECTRIC FUEL PUMP, A six unit electric
fuel pump 1s fitted to the engine to aid in
filling the fuel system before starting the
engine and to act as an auxiliary pump to the
mechanical pumps., The fubl pressure regulating
valve 13 designed so that either the mechanical
or electrical pumps ¢an work separately or
together, The electrical fuel pump 1s radio
shielded,

2-35 OVERSPEED GOVERNOR, To prsvent damage to
the engine because of excess speed, a governor
is used, This is a mechanical device that
controls the ignition circuit. When the engine
reaches a predetermined speed the ignition
clrcult 1s interrupted, Just as soon as the
engine speed drops to & safe rpm then the
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HALL-SCOTT DEFENDER
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ignition circuit is restored and the engine will
contime to run, hence there is no danger of the
engine stopping. The overspeed governor is
mounted on the front of the engine with a
tachometer dial Included so the attendant in the
engine room can tell directly at what apeed the
engine 1s running.

R

Figure 2-25,

Flgure 2-26.

Fuel

Section II
Paragraph 2~36

2-36 TACHOMETER SENDING UNIT. An electric
tachometer sending unit is used on these engines
to avoid the use of long tachometer cables to
the Bridge. The electric sending unit fastened
to the sprocket housing need only be conmnected
by wire to the tachometer receiving unit on the
Bridge. This makes a simple installation,

Pump, Electric
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"HALL-SCOTT DEFENDER
" MODEL 2268 & 2269

Section III
Paragraph 3-1 to 3-13

TABLE OF SPECIFICATIONS

GENERAL

{Specifications pertain to both models unless
otherwise noted).

3.1 MODELS, Hali-Scott Defenders Model 2268
and Model 2269,

3-2 NUMBER OF CYLINDERS, 12
3-3 BORE, 5-3/4 in.
3~4 STROKE, 7 in,.
3-5 DISPLACEMENT. Piston displacement o
in cubic inches, 2181
3-6 COMPRESSION RATIO, 7.00 to 1
3-7 ROTATION, Propeller drive shafts

Model 2268 ‘C.W,
Model 2269 C.C. W,
3-8 DRIVE FLANGE, Propeller drive flangse
Outside dlameter 6 in.

Pilot diameter {inside)

2.496 - 2.478 in.

Pilot depth 1l/4 in,

3-9 ENGINE MOUNTING,

Rumber of bolts required 12
Bolt diameter 1/2 in,
3=-10 WEIGHT, Average welght of

englines 3875 1b
3-11 DIMENSIONS, Overall :
Width 45-3/8 1in.
Height 47-1/4 in,
Length 88 in,
3-12 CENTER OF GRAVITY POSITION,
Longitudinal distance forward from

.the rear face of the propeller drive

flange. 50-1/2 in,

Vertical distance above the center-
1ine of the propeller drive shaft. 9-3/4 in,
Transverse position of cg falls on

the centerline of the engine,

IGNITION

3-13 IGNITION TIMING DISTRIBUTOR,

Type. Dual breaker points, radio shielded
and mechanical advance mechanlsm,

Direction of rotation, C.C.W, looking at

Bolt circle diemeter 4-7/8 in, drive end of diastributor,’
Bolt hole diameter 41/64 1in, Distributor speed. 1/2 engine crankshaft
Bolts required ’ 8 rpm :
Bolt spacing - equal '
9
2
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" Figure 3-1, Firing Chart, Model 2268
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22/

CAMIANT,

HALL-SCOTT DEFENDER
MODEL 2268 & 2269

3-256 VALVE TAPPET CLEARANCE, Intake Exhaust
3=-26 PFOR TIMING, Hot .021 .021

" 3=27 FOR RUNNIRG, Hot ,021 030

3-28 VALVE SPRING LOADS TOTAL
OF INNER AND OUTER SPRING,

3=29 VALVES OFEN. 243 1b 243 1b

COIL. CONNECTIONS FOR

ROTOR ARM WyrH *LIVEPBRUSH

3-14 BREAKER POINT GAF, .018 - ,024 in
Cam Angle. . a7
3-15 SPARK PLUG GAP, «020 in,
3«16 SPARK PLUG TYFE, ceramic -
: single gap - shielded
3-17 SPARK. Ocours under astatic conditioms
at T.C, (When running, the spark timing will
NE
{t 9
NI
A ¥
NE
y§
I ®
w
3
S

LEX.
PORT”

PIl _CONNECTIONS LOR
ROTOR ARNY W/IT/

B A CYUNOER
BANK

LEx

(rene O 42635
L H_CYUNDER

YLivE"BRUSH

BANK

FIRING ORDER

LOOKING AT FLYWHEEL END

[ieverleon-UfaonrfsortLzon-R[scnetocneRficne L seneRla onsen:R[2en- L |

Figure 3-2., Firing Chart, Model 2269

vary with the speed under the influence of the
automatic advance mechanism). Breaker points
are to be aynchronized to fire both spark plugs
in any one c¢ylinder at the same moment.

3-18
3=19
3-20
3-21

3-22
shaft

3-23
shaft

5=-24
20

VALVES AND VALVE TIMING
INTAKE OPENS. 17° before T.C.
INTAKE CLOSES, 70° after B.C,
EXBAUST OPENS, 67° before B.C,
EXHAUST CLOSES, 20° after T.C.

INTAKE, Remains open for 267° of crank-
rotation,

EXHAUST, Remalns open for 267° of crank-
rotation,

VALVE LIFT, «482 in,

3-30 VALVES CLOSED.
FUEL SYSTEM

3«31 CARBURETOR TYFE, Miltiple venturl updraft,
Three carburetors per engine, 2-1/2 in, aize,

3«32 FUEL, Aviation quality gasoline of 87 to
91 octane minimum rating.

3-33 FUEL INLET CONNECTION, 3/8 inch American
Standard internal pipe thread located in fuel
supply cross,

3-34 PRIMIRG SYSTEM INLET CONNECTION, Primer
pump outlet %o intake manifold is Standard SAE
ball sleeve type connection both ends for 1/8
in, OD tubing, Primer pump inlet to fuel supply
1s Standard SAE ball sleeve type connection pump
end arnd Standard SAE flared e cormection fuel
supply end suitable for 3/16 in. 0D tubing.

115 1b 115 1b°
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HALL-SCOTT DEFENDER

s . tghol ‘ 4 A 5 ok,
Figure 3-6, Hand Priming Pump

Primer pump is usually mounted on the instrument
panel.

LUBRICATION SYSTEM

3-35 TYPE OF OIL REQUIRED. Use a motor oil
having the oxidation stabllity, bearing cor-
rosion preventive properties, and detergent
characteristics necessary to make 1t generally
sultable for use in internal combustion engines
under heavy service conditions, It must meet
U.S. Army specification 2-104B and U.S, Navy
specification 14-0-13 series 9007,

3.36 GRADE OF OIL REQUIRED, Use an SAE 20 oil
for very light service and cold climates. Use
an SAE 350 oil for moderate service and temperate
olimates, Use an SAE 40 oll for extremely heavy
service and hot climates,

3-37 QUANTITY OF LUBRICATING OIL,
7 U,5. (5.83 Imperial) gallons initial fill.
6 U.8, (5.0 Imperial) gallons refill,

- 3-38 OIL PUMP SPEED, The oil pumps rotate at

crankshaft speed.

3-39  OIL PUMP ROTATION, The right hand oll
punp drive shaft rotates C.W, while the left
hand oil pump drive shaft rotates C.C.W.

COOLING SYSTEM

3-40 TYPE OPF COOLING SYSTEM, Two piloted gear
type water circulation pumps with thermostatic
control on recirculation line to control water
temperature, :

3-41 COOLING LIQUID, Raw sea water minimum
coolant capacity of engine only 1s 15.5 U.8.
(12.9 Imperiel) gallons.

3-42 COOLANT OOTLET CONNECTIONS, Two 1-1/2
in, American Standard internal pipe threada,

3~-43 COOLANT RECIRCULATION PIFES. Two 1-1/2
in. OD for hose connections,

3-44 COOLANT INLET CONNECTIONS, Two 1-1/2 in,
American Standerd internsl pipe threads,

3-45 SPEED OF COOLANT PUMPS, The coolant pump
Totates at crankshaft speed, The right hand
pump drive shaft rotates C.W, The left hand
pump drive shaft rotates C.C.W.

ACCESSORY DRIVES AND INSTRUMENT CONNECTIONS

3=-46 OIL PRESSURE, SAE Standard counection for
5/16 in, OD flared tubing. Located between the

Section III
Paragraph 3-35 to 3-69

cylinder banks near the rear of the engine.

3-47 FPFUEL PUMP DRIVE. ,.263 - ,285 in. wide
slot in end of camshaft, Slot is symetrical
about CL of shaft.

3-48 FUEL PUMP SPEED, 1/2 engine crankshaft
rpm.

3-49 FUEL PUMP DIRECTION OF ROTATION. The
RH fuel pump rntates C.,W. and the LH fuel-
pump rotates C.C.W. as viewed from the rear of
the engine,

3-50 STARTER DIRECTION OF ROTATION. The
starter ammature and drive pinion on the Model
2268 rotate C.C.W, whereas the armature and
drive pinion on the Model 2269 rotate C.W. as
viewed from the rear of the engine.

3-5) GENERATOR DRIVE SPEED. The geuerator 1s
driven at 1.7 times engine crankshaft speed.

3-52 GENERATOR DRIVE DIRECTION OF ROTATION,
C.W. on all models as viewed from the rear of
the engins.

3-53 TACHOMETER DRIVE SPEED, At engine crank-
shaf't apeed,

3-54 TACHOMETER DRIVE, Thru flexible cable
to electric sending unit,

3=-55 TACHOMETER DRIVE DIRECTION OF ROTATION,
C.W. on all models as viewed from the rear of
the engine.

3-56 MANIFOLD PRESSURE CONNECTIONS. 3/8 in,
American Standard internal pipe thread in top
of intake manifold.

ACCESSORY WEIGHTS3

3«57 CARBURETOR. 23.5 lb each, three used per
engine for a total welght:of 70.5 1b

3-58 SHIPPING BOX, 21056 1b

3-59 EXHAUST FLANGES WITH GASKETS AND KUTS,
total 10,5 1b

3=50 GENERATOR, 63 1b
3-61 GOENERATOR DRIVE, 26.5 1b

3-62 APPARATUS BOX (SHIELDED),
totel 36 1b

3-63 MULTIPLB SHIELD BOX, Two used per engine
at 23 1b each. total 46 1b

3-64 STARTER ASSEMBLY, 77 1b
3-65 FUBL PUMPS-MBCHANICAL. .
3.5 1b each, total 7.1b
3-56 FUEL PUMPS-ELECTRICAL, .

11 1b each, total 2 1b
3=-67 SPARK PLUGS. Set of 24 5.6 1b

%=-68 OIL FIIUTER, 26,5 1b each total 53 1b
3-69 HREVERSE GEAR, .Welght of minimum assembly
to be 1lifted mas a unit., Does not include
cover, 280 1b

23
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Section III ' o
Paragraph 3-70 to 3=78 N

_ 3-70 FUEL FILTER., . S5 1lb 3=75 MAGNETIC STARTER SWITCH,

3-7L OIL PUMP, 10 1b oach total 20 1b 3-76 OVERSPEED GOVERNCR,
3-72 WATER PUMP, 322 1b each total 64 1b 3-77 SENDING UNIT,

| 375 DISTRIBUTOA., 11.5 1b each total 23 1b 3-78 TOOL KIT.
3-74 BILGE PUMP, RH engine ornly 28 1b

Figure 3-7, Water Circulation Diagram
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Section IV
Paragraph 4-1 to 4-5

STORAGE INSTRUCTIONS

4-1 PREPARATION FOR STORAGE THEATMENT., If the
engine has been running on leaded fuel prior to
its storage it is nscessary to run it under 1ts
own power for 15 minutes on clean, unleaded fuel
to clear all fuel plpes, pumps, pressure regu-
lating valves and carburetors of the leaded fuel.
troke the priming pump several tlmes to clear
it and the priming nozzles of leaded fuel.
During this final 15 mimute run circulate clear,
salt free water through the cooling system, At
the completion of this final run before storage
and while the engine is still warm, drain all
lubricating oil from the engine, Use the hand
scavenge pump 1f the engine is installed in a
boat. Also remove all cooling water drain plugs
and allow the cooling system to drain complstely
and refit plugs. Remove drain plugs from
carburetor bowls and drain fuel into a closed

.contaliner,

WARNING

Always keep a serviceable fire extinguisher
within reach at all times.

Remove plug from fuel pressure regulating valve
and drain fuel into a closed container. Replace
plugs in carburetor fuel bowl and fuel pressure
regulating valve, Remove used oil filter
olements and replace them with new elements.
Clean the exterior of the engline thoroughly.
Remove 12 spark plugs from exhaust sides of
cylinder heads, Remove used galvanic plugs in
front of cylinder head and replace with new ones.

4-2 PROTECTIVE COMPOUND TO BE USED. The
compounds specified by the Navy Department
Specifications 52-C-18 dated Jan, 2, 1945, are
highly fluid solutions, possessing polar charac-
teriatics, and are used for the protection of
ferrous and other corrodible metals. They are
miscible in lubricating oll without deleterious
effect in the mixture percentages involved in
the preservation of machinery. These compounds
leave soft, non-drying films which are excel-
jent rust inhibitors, The residudl films vary
in thickness from 00,0003 in. to 0.002 in.,
depending upon the grade of compound used and
the conditions of application, Where these
compounds are used on a machine, it 1s not
sessary that the residual films be cleaned or
flushed out before the machine 1is placed in
operation, These characteristics make these
compounds desirable for use in the preservation
.of engires for shipment or storage, where servieca
readiness is an important requirement.

There are two grades of these compounds:

Grade I - For use on the exterior of englne;

unpainted metal surfaces., Has heavier, tougher
film than Grade II, which enables it to with-
stand weathering better,

Grade II - For use on interior of englne,
lubricating and bearing surfaces and other
sensitlve mechanisms,

4-3 APPLICATION OF PROTECTIVE COMPOUND TO THE
INTERIOR OF THE ENGINE CRANKCASE. Fill the
engine crankcase to the normal Jubricating
o1l level with Grade II compound as mentioned
in paragraph 4-2. Fill thru hole in front of
englne #here hand scavenge pump and oll level
gage fits, Refer to paragraph 3-37 for quantity
required, Then either "motor" the eaglne for
thres mimites with an auxiliary drive at 600 to
700 rpm or, lacking this, use the engine starting
mosor to rotate the engine, At the end of three
minutes remove the excess protective compound
from the engine., Remove four drain plugs from
the bottom of the oil filter shells and one
plug from the lower crankcase sump tank,

‘44 APPLICATION OF PROTECTIVE COMPOUND TO THE

FUEL SYSTEM. Remove the three carburetors from
tae engine as explained in paragraph 7-43,
submerse them in Grade II compound as specified
in paragraph 4-2, Drain them thoroughly and
replace on the engine, Remove the fuel pumps
a3 explained in paragraph 7-63 and submerse
them in Grade II compound and rotate the drive
shaf't several revolutions to draw the compound
into the pump housing. Drain and refit to the
engine., Treat the fuel filter to the same
submersion routine., Also flush out the fuel
pressure regulating valve with Grade II compound.l

4-5 APPLICATION OF PROTECTIVE COMPOUND TO THE
CYLINDER HEAD, Remove the rockerarm covers and
spray all the valve mechanism and drive chain
with Grade II compound. Be careful to use 8
separator in the air llne to keep all moisture
and dirt out of the air. Rotate the englne
while spraying the cylinder heads. Remove all
excess compound from both the heads and any

25
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Paragraph 4-6 to 4-12

that may have drained into the lower crankcase.,
Replace the rockerarm covers using new gaskets.

4-6 APPLICATION OF PROTECTIVE COMPOUND TO THE
COMBUSTION CHAMBER AND CYLINDERS, Spray thru
the spark plug holes so as to coat the cylinder-
walls, combustion chambers, valve heads and
valve stems with Orade II compoundi, Be careful
to use a separator in the air line to keep all
moisture and dirt out of the air. The plston

.. must be at the bottom of its stroke when the

cylinder is being treated. Refer to flywheel
marikings viewed thru timing inspection hole for
piston positions, Then give each cylinder one

; it TN T PO I
12 AL o ‘;}}‘.‘q_

g e

Figure 4-3, Spraying Combustion
Chamber and Cylinder

more going over without turning the engine so
as to cover any spot that have been scraped
clean by prior rotation,

4-7 SPARK PLUG HOLE COVERS, Into each spark
plug hole on the exhaust side, screw a moisture
absorbing capsule that meeta Specification
AN-4082-1.

4-8 EXTERIOR PROTECTION, Clean off rust and
retouch any spot where paint has been chipped
off. Remove air filter from rear carburetor
and place two one oz packages of a moisture
absorbing agent in the elbow of the air filter
base. Silica Gel in a porous bag that meets
specification JAN-D-169 or AN-D-6, types III
and Vmust be used, Place a couple of these 1 oz
moisture absorber bags in éach exhaust manifold.
Tie a consplcuous cord on each bag so they will
be withdrawn before the engine is put in service.
Remove storage battery connection to the engine.
Close all engine openings with acid free, oil
resistant, waterproof adhesive cloth or paper,
Wrap the starter and generator commutator cover
bands with acid fres, oll resistant, waterproof
cloth or paper, Apply Grade I compound, as
mentioned in paragraph 4-2, to the unvainted
suarfaces on the exterlior of the engine by
brushing or spraying.

4-9 MARK TREATED ENGINES, Place a consplcuous
tag on the engine Indicating it has been treated
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for rust prevention and must not be turned over
until it is to be put back in service as to do
so will damage the protective coating, Thls
tag is to indicate the date the englne was
treated and the base at which the treating was
done, This tag must refer to this handbook
paragraph 4-11 through 4-15 inclusive for
instruction on returning the engine to service,

PACK IN SHIPPING CONTAINER

4-10 Install a humidity indicator on the bracket
provided in the shipping box, Fit a moisture
proof bag over the engine, evacuate the excess
alr and heat seal the bag air tight. Be careful
that the transparent section of the engine bag
comes opposite the humidity indicator so the
indicator can be seen after the cover is over
the engine. Set the engine in the shipping
box and then install cover to shipping box,
Secure cover, 'Refer to figure 4-4,

CAUTION

In eny case of treating combustion cham-
bers, the fact should not be neglected
that the total volume of the combustion
space is small, and any excess ol compound
may result in a hydraulic lock on starting
the engine, and serious damage will result.
The compounds used have excellent flushing
properties, When treating a dirty englne,
care should be exercised to see that any
foreign matter, which may collect on
screens and stralners, 1s removed before
considering the engine properly treated
and ready for future service.
¥hile the compounds used may be added to
and used for the same purpose repeatedly,
extreme care should be exercised toward-
cleanliness, On the repeated use of any
compound, the accumulated dregs should be
. allowed to settle and then be discarded,
New and clean compound only should be used
in treating the combustion chambers, and
manifold passages.
After recommissioning, the initial fill
of lubricating oil should be replaced with
new oll after the first hour of operation.
This wiil tend to remove dust, lint, water,
dirt and dried compound which may accumu-
late during long time storage.
Engines which are in storage more than 24
months should, if practicable, be thorough-
1y flushed out with a sultable solvent,
such as kerosene or light hot oil, and then
re-coated with the rust preventive com-
pounds .

PREPARATION FOR SERVICE AFTER STORAGE

4-11 REMOVE FROM SHIPPING BOX, Examine the
shipping box for any indlcation of damage to
the engine, Inspect the engine through the
window provided in the shipping box, If the
engine appears to be serviceable, carefully
remove the molstureprocof cover from engine and
again give it a thorough inspection,

4-12 DRAIN ALL EXCESS PROTECTIVE FLUID, Remove
drain plugs from oil filter shells, carburetor
bowla, fuel pressure regulating valve and from
sunp of lower crankcase. Replace plugs after
fluid has drained, Remove the molsture absorbing
capsules from spark plug holes, put 1n tea-
spoonful of lubricating oil in each cylinder
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and rotate engine through two complete revo-

. lutions to make sure it is free,

4-13 REMOVE PROTECTIVE COVERS AND MOISTURE
ABSORBERS, Remove auxliliary storage covers
from the starter and generator, Remove rear
back fire trap and pull two molsture absorbing
sacka of chemical from air filter base. Remove
two moisture absorbers from each exhaust mani-
fold. Also remove storage covers from all

* other engine openings.

4-14 REMOVAL OF PROTECTIVE COAT. The nature
of the protective coating, as mentioned in
paragraph 4-2, is such that the engine can be
put back in service with out prior removal of
this film from the interior of the engine.

4-15 OIL DRAIN, After putting the engine baok
in service after storage, it 1s necessary,
after the first three hours of running, to
remove all the oil from the crankcase and
refill with new oil, Refer to paragraphs 3-35
through 3-37 for type and quantity of oll
to use, Replace oil filter elements at this
time also. .

Section IV
Paragraph 4-13 to 4-16

4-16 SHIPPING CASE SPECIFICATION, The reuseable
engine shipping case as shown in figure 4-4 is
made of welded steel and is of water tight
construction, These cases are 55 inches wilde,
60 Inches high and 97 inches long. They are of
186 cubic foot external volume and weigh 6240
pounds when coxpletely packed with en engine
ready for shipment, Shipping doouments are
readlly avallable under an auxiliary cover on
the end of the case, A glass window is provided
to allow inspection of the humidity indicator
packed within the air tight engine enclosure.
Brass nemeplates are attached to both the cover
and base of the shipping case, These nameplates
show all the essentisl information pertaining
to the identity of the contents. They also show
a shipping case sertial number which allows the
covera and bases to be kept together in matched
sets,

+

Figure 4-4. Reuseable Shipping Case
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Section V
Paragraph 5-1 to 5«7

ENGINE TROUBLES AND THEIR REMEDIES

5-1 INTRODUCTION,

5-2 "Twouble Shooting" comments can only be
of a very general nature as there are so many
factors that can cause practically the same
symptoms. There is no good substitute for
experience in locating and correcting troubles
and the following list, at beat, can only aerve
as a guide until experience can be galned. In
order to make each heading more or less selfl
contained 1t has been necessary to repeat many
items, Most all boats are provided with instru-
ments on the pansl so that an alert operator can
frequently spot trouble before it becomes
serious, This applies especially to the oll
pressure gage, Lack of 01l pressure or a
audden drop in oil pressure is a sure indication
of trouble and the engine should be shut down
immediately until the cause is found and correct-
ed. The water temperature gage, emmeter and oil
temperature gage should also be watched for
possible signs of trouble., The dual ignition
switch can be used to spot misfiring and in-
correct timing as explained in paragraph 6-24,
Unusual noises of any sort coming from the
engine should be investigated at once to de-
termine their cause, Many such noises are
brought about by the normal wear and tear of
service and are nothing to be alarmed about.
However, there are other noises that are quite
serious as they are a warning of impending
breskage. Only by determining the cause of a
noise can its seriousness be correctly Jjudged,

BARD STARTING

S-3 STARTER WILL NOT CRANK THE ENGINE.

a. Check to see that the engine is not locked,
Turn the engine over by hand to make certain
it is free to rotate, If 1t i3 locked, find
the cause and renmove,

b. Check to see that the battery is large
enough and has sufficient charge to crank the
engins, BEither install the correct size battery
or charge the battery, whichever 1s needed,

¢. Check for loose or corroded battery termi-
nals,

d. Defective magnetic or push button starter
switch,

e. Defective starter motor., Examine the

commutator and brushes,
£. Flywheel ring gear teeth broken out,
€. Broken starter drive pinion or starter
screw shaft "gumed up" so pinion does mot shift,

5-4 ENGINE TURNS OVER, BUT DOES NOT START,

a, See that electricity is getting to the
distributor, Make sure that ignition switch
13 in good order. See that there are no loose
or grounded connections between the battery and
distributor,

b. Distributor points badly burnt or not
opening. :

c. Defective distributor condenser.

d. Badly corroded distributor cap terminals,

e, Check spark plug gaps.

f. Alr leaks at intake manifold or carburetor
gaskets.

g. Make sure fuel 13 getting to the englne.
The hand primer pump may be out of order.

h. Engine is flooded from excessive priming,

j. Check for low compression. If the engine
has been out of service for some time a tea-

spoonful of oil in each ¢ylinder may help to
restore compression,

k. Check ignition and valve timing.

1. Spark plug, distributor cap or high
tension wires may be shorted by dirt or molsture.

m, Gasoline may be old so that all "light
ends" have evaporated,

FATULTY RUNNING

5-5 LACK OF PCWER, . .

a., Low compression may be caused by sticky
or leaking valvea, stuck or broken piston rings
or dry cylinder bores, Add a teaspoonful of
cylinder o1l to each cylinder through the
exhaust side spark plug to determine if this
will restore compression. A major overhaul may
be required to correct the trouble,

b, Improper timing., Check the valve and
ignition timing as outlined in paragraph 7-21
through 7-25 end 7-4 through 7-17.

¢, Poor carburetion,

d. Restriction in air intake caused by
plugged air cleaner,

e, Throttle control of insufficient travel
so throttle cannot open fully,

f. Restriction in fuel supply line.

g. Alr leakage in manifold or carburetor
gaskets ,

h. Excessive engine temperature caused by
clogged water jacket or valve closed so as to
obstruct water flow through the engins.

j. Alr vent to gasoline fuel tank plugged.
. X, Pre-ignition caused by excessive carbon
deposits, wrong spark plugs, faulty water
circulation or warped valve head.

1. Engine and propeller shaft misaligmnment.

m. Plugged vent in carburetor throat so that
power jet valve cannot operate properly.

n. Hot intake air being drawn from engine
compartment. Intake air must be cool.

5-6 ROUGH OR UNEVEN IDLING, .

a. Improper adjustment of 1dling screw on the
carburetor, gasoline fuel level too high or too
low or idle system plugged with dirt, Check
adjustment of 1dle screw as mentioned in para-
graph 6-27. Check carburetor fuel level as
mentioned in War Dept, Technical Marmal Ordnance
Maintenance Carburetors (Zenith) chapter @
paragraph 151h,

b. Air leaks in the intake manifold or
carburetor caused by faulty gaskets, warped
flanges or loose manifold nute. .

¢, Improper ignition caused by a defective
coil, faulty condenser, bad spark plug or
sluggish distributor breaker arm.

d, Uneven compression,

e, Water leak in cylinder head or block.

5-7 MISSING AT HIGH SPEED,
a. Defective spark plug. Remedy by adjusting

"gep to clearance shown in paragraph 3-15 or

replace the plug.
b. Broken insulation on high-tension wires,
¢, Weak distributor breaker point spring.
d. Fuel supply obstruction,
e. Weak valve springs. .
f. Improper valve tappet adjustment. Refer
to paragreph 3-27 and 7-18.
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Section V
Paragraph 5-8 to 5-21

IGNITION TROUBLES

5-8 PRIMARY CIRCUIT,

a., Corroded, dirty or loose counections,

b. Weak, leaky or grounded condenser,

¢, Distributor points pitted or fused,

d, Distributor points set to wrong gap or
loose. Refer tc paragraph 3-14,

e. Sluggish distributor breaker arm causad
by weak spring or hinge bushing too tight on
the pin.

5-9 SECONDARY CIRCUIT,

a, Corroded, dirty or loose connection
especially in distributor cap,

b, Wet wires.

¢, Moisture or carbon on spark plug porce-
leins,

d, Cracked spark plug insulators,

e. Cracked distributor cap,

f. Carbon brush in distributor rotor is
broken or frozen in i1ts holder,

g. Weak ignition coil,

h, Wrong type of spark plug.

Jj. Improper spark plug gap., Refer to para-
graph 3-15,

k. PFouled spark plug.

1. Distributor wires improperly connected
so engine 13 not properly timed.

PFAULTY FUEL SYSTEM

5«10 LACK OF FUEL IN THE CARBURETOR,
a, No fuel in the storage tank,
b. Fuel line valve closed,
c. Fuel line obstructed by dirt or kinks.
d. Vane in fuel pumps worn or sticking.
e, Obstructed fuel filter.
r, Ioose fuel lins connection or broken pipe.
g. Overheated gasoline fus) line so vapor-
lock 18 encountered.

5~11 TO00 MUCH FUEL IN THE ENGIKE,
a, Excessive use of hand priming pump.
b. Leaky carburetor float. ‘
¢, Defective or dirty carburetor fuel valve.
d. Improper carburetor adjustment,

5-12 GASOLINE CARBURETOR TROUBLE,

a, Plugged jets,

b, Leaky float,

¢. Broken accelerator spring.,

d. Plugged vent in carburetor throat so
accelerator pump does not work.

e, Defective or leaky float valve,

r. Improper float setting,

g. Venturis displaced or upside down,

h, Excessive alr leakage around throttle
valve shaft,

J. Dirty fuel inlet acreen,

COOLING SYSTEM TROUBLES

5-13 ENGINE OVERHEATING.

a, Defective thermostat,

b. Under sized water clrculation pipes,

c. Stopped up water holes between cylinder
block and cylinder head,

« 'BExcessive salt deposits on the engine

Jacket surface,

e, Improper spark timing,

f. Excessive detonation,

g. Exhaust manifold plugged with sand and
aalt,

30

5-14 ENGINE OVERCOOLING,

a. Faulty thermostat,

b, Operating in cold weather without thermo-
stat or other means of controlling the coollng
water temperature,

¢. Extended periods of 1dlimg or trolling,

OIL CIRCULATING PROBLEMS

5-15 LOW OIL PRESSURE,

a, Incorrect grade of oil, Refer to para-
graph 5-35 and 3-3§,

b. Badly diluted oil.

¢, Excessive engine clearances,

4, O0il pressure regulating valve not properly
sesting.

e. Alr leak in o1l pump suction line.

f. Faulty by-pass valve in oil filter base.

g. Worn or damaged oll pump gears.

h, Inaccurate oll pressure gage.

5-16 _ HIGH OIL PRESSURE,
a, Engine oil too heavy.
b, O0il pressure regulating valve no: opening,
¢, Obstruction in distributing line,
d. Inaccurate oil pressure gage.

5-17 ELECTRICAL SYSTEM TROUBLES,

a. Ignition troubles are mentioned under
paragraph 5-8 through 5«9,

b. Most common difficulty with electrical
system la loose or corroded connections,

c. 3ee that all units are securely grounded,

d. See that the voltage and current regulator
points are not burnt,

5-18 DESCRIPTION OF ENGINE NOISES,
a, COrankshaft knocks are usually detected

as dull, heavy metallic knocks, which either .

increase in frequency as the speed and load on
the engine are increased, or are more moticeable
at 1dling speeds, ,The most common crankshaft
knock is that caused by excessive clearance at
one or more main bearings, This is most audible
when the engine is cold. Excessive crankshaft
end play causes a sharper noise or rap and occurs
at irrsgular intervals whereas a maln bearing
knock is quite regular.

5-19 CORNECTING ROD NOISES,

a. Connecting rod nolses are usually a
l1ght pound or kmock of much less intensity
than main bearing kmocks, The noise 1s usually
avident with the engine i1dling and becomes
louder when the engine speed is slightly in-
creased. These nolses should not be confused
with piston or piston pin noilses,

6-20 PISTON NOISES,
a, The most common piston noise is "glap"

due to the piaton rocking from side to side in’

the cylinder. Piston slap usually causes a
hollow, muffled bell-like sound, or click.
Slight piston noises that occur with a cold
engine and disappear after the engine is warn,
do not ordinarily warrant overhauling, Piston
slap is most audible when rurning the engine at
low speed, Piston ring nolses generally cause
a click, snap or gharp rattle on acceleration,

5-21 PISTON PIN NQISES,

&. The most common piston pin nolse is the
result of excessive piston pin clearance, This
noise is characterized by a sharp, metalllc
double knock, generally sudible with the engine

1dling,
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5-22 VALVE AND TAPPET NOISES,

a. Noisy valve action has a characteristlc
clicking noise occurring usually at regular
intervals. The frequency of valve noise 18

- generally slower than other engine noises as

the valve train runs at one helf engine speed.
If one or two of the valves or tappets are
causing the trouble, the clicking will be
intermittent. The most common cause of valve
poise is excessive tappet clearance.

5-23 SPARK KNOCK AND FUEL KNOCK,

a, Included under this heading are pre-
ignition and detonstion. Pre-ignition 1s caused
by an incandescent particle of carbon or netal
in the combustion chamber, which fires the
mixture prematurely while the plston is far
from its beat ignition position. Detonation on
the other hand, is a difficulty that arises
after nommal ignition has occurred. Inatead of
the mixture burning in a progressive manner from
the point of ignition, it burns part way in a
desirable manner until the combustion pressure
has reached a certain point and then the re-
malnder of the charge burns with explosive
violence causing a metallic ringing noise,
Detonation is caused by fuel of insufficlent
octane rating or the ignition being set too
early. Pre-ignition usually occurs along with
engine overheating and sometimes causes the
enginme to run either forward or backwards after
the ignition is shut off. Detonation is most
noticeable when the engine 1s laboring or
accelerating rapidly.

Section V°
Paragraph 5-22 to 5-24

§-24 UNCOMMON ENGINE NOISES,

a, The following possible causes of engine
noisoc are more rare, but should be considered
and ehecked in locating foreign sounds.

b. Foreign object in the exhaust passages,

¢, ILoose exhaust pipe at manifold commection,

d. Ioose engine accessory such as generator.

e, After extended use, the reverse gear may
cause some difficulty from one or more of the
following misadjustments, If the lever does not
fignap" into the forward position with 160 1b -
force at the end of the 36 in. lever the reverse
gear must be adjusted as mentioned in paraegraph
7-32 through 7-34, If the reverse gear will -
not remain in the reverse position it is probably
caused by wear in the brake toggle linkage.
This can only be cured by replacing the parts as
outlined in applicable Air Force and Ravy
bhandbooks., A nolse may originate from the
reverse gear brake band becoming excesslively
loo3e, This can be remedied by adjustment of the
brake band locating screw and the brake band
balance adjusting stud as mentioned in paragraph
7-32 through 7-34.
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Section VI
Paragraph 6~1 to 6-16

SERVICE INSPECTION AND ASSOCIATED MAINTENANCE

6-1 GENERAL, The work outlined in this section
is a normal function of the operating organ-
1zations, It consista of the periodic inspece
tion, cieaning, servicing, lubricating, adjusting
and such maintenance work as 13 assoclated with
the routine inspection aystem.

6=-2 CLEANLINESS, Cleanliness must be practiced
in all work on the engine, This applles to
tear~-down as well as assembly, A very small
quantity of dirt can qulckly ruin a flms plece
of equipment. Tools, benches, working space
and clothing must be kept clean at all times.

6-3 TOOLS, The necessary tcols for this work

" may be found listed in section VIII,

6-4 INSPECTION BEFORE STARTING.

-5 FUEL LBAK3, See that there 1s no fuel
dripping or collected around the engine or in
the bilge, If there is, carefully ventilate
the engine compartment and remove all collected
vapor and fuel, lLocate and correct the source
of fuel leakage, .

WARNING

Always keep a servicesble fire extinguisher
within reach of the englnes at all times.

6-6 OIL LEVEL, Check the crankcase oll level
and see that it 1s up to the "FULL' mark on the
hend scavenge pump barrel, 01l is added to the
crankcase thru the hole at the front of the
engine where the oll level gage and scavenge
pump fita, Refer to figure 8-5,

S o )

' ‘ 8- ' Pro View of Eine

The oll level must be checked when the boat 1is
on an even keel, If neoessary, add oil to bring
the level up to the YFOLL" mark,

g-7 OIL CHANGE, OChange the oil in the engine
after svery 100 hours of running, In making an
oll change, scavenge the crankcase sump thorough-
1y. Remove the drain plugas from the bottom of
the filter shells, Then remove the filter

shells and replace the filter elements., Always
use new gaskets when replacing the rilter shells,
Use o0ll that meets apecification mentioned in
paragraph 3-35, Use quantity specifled in
paragraph 3-37. Refer to paragraph 6-23 for
adding oil while under way.

6-8 BATTERY. See that all storage battery
connections are clean and tight, Add water to
the battery as found necessary, Use only clean,
salt free water, Inspect the battery for
condition of the charge in each cell,

6-9 FUEL FIUTER., Drain the fusl fllter of any
water and sediment that may have colleoted,
During operation turn the fuel filter handle
one turn for every two hours of operation, This
will clear the filter edges of-any accumulated
dirt, ‘ .

6-=10 LEAKS, Inapect the engine for any signs
of oll or water leaks, Correct any leaks found.

6-11 WATER PUKPS, Examine the water pump
packing nats to see that they are not lesking.
If a leak is detected, remove the locking
device and tighten the nut just sufficlent to
stop the leak., Excessive tightnesa willl only
result in a scored pump shaft. Replace locks
on the packing nute, Tighten packing nuts
only when the engine is mot running. Turn down
the grease cups on the water pump. Ons turn
of the cup is sufficlent for 12 hours of rumning.
Refill grease cups whan necessary using grease
of so0da or soda-glumina base and watsr repellant,
The grease must be of 177°C (350 F) melting
point, Refill oil cup with oil that meets .
aspecification VV-L-761 (Symbol GO} SAE 90.

6-12 BILGE PUMP, Examine the bilge pump to
see that 1t is fastened sscurely to the sprocket
housing. Any leaks that are detected around
the pump packing muts must be stopped by either
tightening the nut or repacking the pump.
Tighten just sufficlent to stop a lealk, -
cessive tightness will only result in a scored
shaft. See that the grease cup is turned down
occasionally depending on how often the pump
48 used. Use grease of scda or soda-alumina base
and water repellant, The grease must be of 177°C
(3509F) melting point. Add a drop or two of oil
to cup provided, Oil must meet apecificatlon
AN-0-6 (Symbol OGP),

6-13 SPARK PLUGS, Inspect all spark plug and
distributor wire comnections, Make asure they
are clean and tight, See paragraph 6-24 through
6-25 for operating inspection of spark plugs.

6-14 DISTRIBUTOR, Lubricate the distributor

in acoordance with the applicable Alr Force and

Kavy handbooks, Twurm down the grease ocups on the
distributor drive, When necessary refill oups

Ettl): groease per specification AN-G=25 {(Symbol
LT).

@-16 OENERATOR, Turn the grense oups down 1/4
gurn for every 12 hours of operating time,
Refill the grease oups when necessary, using

ease aocording to specification AN-G-25
Symbol CLT). Ses that all eleotricel ocon-
nootiona are tight, .Remove the generator brush
cover band and inspest the ocommutator and
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Section VI .
Paragraph 6-16 to 6=-23

brushes, The commutator must be kept clean
and the brushes must be replaced when they are
worn down to 1/2 of their original length. Use
a new brush as a comparison to determine their
original length, Examine the generator belts
for tension and general condition., The belts
must be only tight enough to drive the generator,
Any excess tension i3 hard on the drive, gener-
ator bearings and the drive belts. Any belts
that are frayed or cracked must be replaced.
Refer to paragraph 7-52 for replacing generator
belts, Refer to the applicable Air Force and
Navy bhandbooks for details on servicing the
generator,

6-16 STAHTER. Put two drops of oil per specie
fication AN-0-6 (Symbol OGP) in the oil cup at
the rear end of the starter. See that the oil
level in the starter drive housing i1s at least
up to the lower of the two 1/8 in. pipe plugs
in the drive housing cover. If not fill with
SAE #90 o1l that meets specification VV-L-761
(Symbol GO). Refer to figure 2-24,

oy . _!"‘ ’ Y e X R
Flgure 6-2, 8Starter

Remove the commutator end cover band and see
that the commutator is clean and that the brushes
are not worn down to leas than 1/2 of their
original length. Use a new brush to determine
the extent of wear to the old brushes, Refer to
applicable Alr Force and Navy handbooks for
method of replacing starting motor brushes., See
that sll electricel connections are clean and
tight. Refer to applicable Air Force and Navy
handbooks for detalled service instructions on
the starting motor.

6=-17 REVERSE GEAR. S8hift the reverse gear
lever into the "Ahead" poaition, It should snap
into this position with 160 1lb force at the end
of the 36 in, lever, If it does not go "in"
with a definite snap, adjust the reverse gear
according to paragraph 7-32, Then shift the
operating lever into the "Reverse" position,
It should go into this position with considerably
less force than into the "Ahead" position, but
it must go "in" with sufficlent force to stay
"put" while the boat is being reversed, If the
reverse needs adjusting refer to paragraph 7-31
through 7-34. ,
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6-18 ENGINE CONTROL3, Inspect all engine
controls to see that they move freely and thr
a sufficlent distance to provide a full range
at the engine, Exsmine for any loose connec-
tions. Correct any troubles found, Lubricate
the Jjoints and bearings in the controls with
o1l per specification AN-0-6 (Symbol OGP),

6-19 FUEL SUPPLY. Inspect the fuel supply to
make certaln it 13 sufficient for the intended
operation. Whenever adding fuel make certain
it is of the proper grade as specified in
paragraph 3-32,

6-20 OPERATING INSPECTION,

6-21 OIL PRESSURE, Just as soon as an engine
is started, watch the o1l pressure gage to find
out immedlately if the oll pressure starts to
rise, If not shut the engine off promptly as
great damage may be done 1f the engine is
allowed to run without oil pressure. Lack of
oil may be caused by any one or more of the
following: )

a, 01l supply low,

b. Dirt under by-pass valve,

¢. 0il is thin and needs changing.

d. There 1s a leak in one of the oil lines.

9, The oil pump cover gasket is leaking,

f. The oil pump 1s not functioning properly,

6-22 WATER CIRCULATION, If the o1l circulation
is functioning as mentioned in paragraph 6-21
next Investigate the engine water circulation
when the engine is first started up, This is
done in two steps, First look at the discharge
line overboard to see if water is coming out.
If not, shut the engine off until the trouble
can be corrected, If the outboard line is
discharging water then lay your hand on each
oxhaust manifold to determine their relative
temperature, A hot exhaust manifold is an
indication of defective water circulation on
that aide where the hot manifold occurs, Stop
the engine 1f the cooling water is not circu-
lating correctly, Frequently such circulation
troubles arise from valves being closed or the
water pump Having lost 1t prime, The pumps
may be primed by adding water.to the filler hole

Y

at the end of the intgkeimanifold, -

6-23 ADbLNG ,OIL TO..CRANKUASE WHILE UNDERWAY,
When the oil level has been adjusted as mentioned
in paragreph 6-6, and the engine started up, the
level registered on the level gage will go down.
The faster the -engine is rn, the lower will be
the lgvel until at full speed the level may
have fallen two or three inches, This 1s due
to the fact that, the faster the englines 1s run,
the more 01l there is in c¢irculation, and
therefore the less there 1s in reserve in the
sump, Furthermore, this drop in level varies
slightly with individual engines, and also
with different installatfon angles, which
explains why it is difficult to place any mark
on the level gage indicating the proper "full
level when the engine is running. BHowever, it
1s an excellent practice for the engineer to
familiarize himself with thls drop of oil level
at various engine speeds, and even to mark them
himself on the level gage. The engine should
never be run with the 0il below the lower mark
"lowest safe level (engine running)", Because
the oil level goes down as the speed increases s
particular care should be tdken to check the
01l level when running at or near full speed.
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An engine showing a level one inch above the
lower mark at slow speed might be dangerously
short of oil when put on full speed. If the
engineer has, as suggested sbove, familiarized
himself with the "full" level at variocus speeds,
he will lkmow approximately to what level he can
replenish the engine when under way, without
risk of over-filling 1t, thus saving himself
the trouble of having to make more frequent
additions of smaller amounts of oil, If he 1s
uncertain on this point, his best plan is %o
put in two or three gallons whenever the level
gets rear the lower mark., It 1s always desirable
to Tun the engine for a few minutes at 1dling
speed before switching off, One reason for
this 1s that it gives time for the excesa oll
that iz in circulation at higher speeds to be
returnsd to the sump by the acavenge pump3, thus
enabling the level gage to give a true indication
of the esmount of oil in the engine.

6-24 IGNITION CHECK. As explained in paregraph
2-27 each distributor is connected so that 1t
fires aix spark plugs in each bank of cylinders,
By proper manipulation of the ignition switches
1t 1as possible to get a quick check on mis~
firing and also on ignition timing. This 1a

done by shutting off one distributor at a time

and allowing the engine to idle on the other

" distributor. This leaves ons apark plug oper-
.ating in each of the 12 cylinders. With the

engine idling in this manner, listen to the
engine exhaust to detect any misfiring, If
there 1z an uneven beat to the exhaust indicating
misfiring, then on the "live" distributor remove
one spark plug wire at a time from the dis-
tributor cap. Remove and replace all the
distributor wires in turn this way, all the
while listening to the engine exhaust until the
defective plug or plugs are located, Do not
disconnect more than one wire at a time and be
careful to discomnect the wire from the dis-
tributor and not from the spark plug. Correct
the defective spark plugs by cleaning, regepping,
or replacing. Refer to paragraph 3-15 for the
proper spark plug gap. Then repeat the process
for the other disitributor going through the
same series of operations as explalned before.
¥hen all spark plugs are firing properly make
the following check, . With the boat under way
at full throttle, switch out one distributor at
a time while allowing the engine to operate on
the other. If the engine drops off more than
30 rpm under these conditiors it is an indication
that the ignition timing 1s too late, If the
engine picks up more than 30 rpm it 13 an
1ndication that the ignition timing 1s too
early. Try this on each distributor and then
correct any error in timing discovered. The
ignition timing procedure 1is discussed in
paragraph 7-4 through 7-17,

6-25 DETONATION, If the engine. detonates at
any time during its operating range, corrective
measures must be talken as thia is hard on the
engine. Detonation most commonly comes from
two sources. Either the ignition timing 1a
too far advanced or the fuel is of insufficlent
octane rating, If the proper grade of fuel is
unavallable one of two steps must be taken,
Either operate the engine at speeds where 1t
does mot detonate or retard the ignitlon timing
until detonation atops.

6-26 OIL PRESSURE ADJUSTMENT, When the oil

- pumps and pressure regulating valve are working

)
.

Section VI
Paragraph 6=24 to 6-30

corrsctly the oll pressurc will be between 60 )
and 70 lg per square inch at 66 to 70%3 {150 to

. 160°F) oil temperature and 1600 engine rem,

Cabefully adjust the oll pressure regulating
valve until the oll presaure 1s correct. The
oill pressure regulating valve is located between
the cylinder banks at the front of the englns.
To adjust, remove the large. hexagon oap and turn
the adjusting screw in or out until the correct
pressure 1s obtained, Always replace the cap
and screw it down tight after the olil pressure
1a adjusted, Ee sure the cap gasket is in place.

Figure 6-3, 011 Pressure Regulating Valve

6-27 CARBURETOR, The fuel inlet to the carbu-
rotor.must be taken off occasionally and the
screen cleaned, Be careful in replacing this
inlet connection so as not to throw a atrain
on the connection, After this connection has
been reassembled, check to-'see that 1t 1s
tight and no gasoline escapes either when the
engine is rumning or atopped. The idle adjusting
sorew 1s properly adjusted when it is from 1/2
to 3/4 of a turn off its seat, With the engine
running, the final idle adjustment can be made
on one carburetor, the other two being left
alons., Refer to War Department Technical Maral
#TH9-1826C Ordnance Maintenance Carburetors
{Zenith) Chapter 9 for detalls on servicing the
carburetor,

6-28 MULTIPLE SHIELD, Examine the multiple
shield assembly to see that all electrical
connections are clean and tight.

6-29 INSTRUMENT CHECK. Each time the engine
is started up carefully inspect all the indi-
cating gages to make certain they are all
working correctly., Often times impending
trouble can first be detected by carefully
watching the instruments. A fllckering ammeter
is an indication of sticking or burnt points
in the apparatus box.

6-30 FUEL PRESSURE ADJUSTMENT, Tne fuel
pressure regulating valve 1s on the front of the
engine on the left hand slde. This valve 1s
ad Jasted by removing the acorn type mit from the
bottom of the assembly and then turn the exposed
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Section VI

LEVEL

adjusting screw until 5 pounds per square inch
fuel pressure is maintained at both idle or full
throttle. Watch the fuel pressure gage on the
instrument panel, Be sure to replace the AFTER INSTALLING ENGINE

adjusting screw cap after the adjustment has AT CORRECT MGUNTING ANGLE

been completed. See that no fuel leaks occur, IN BOAT, FILL SUMP ONE GALLON
AT ATIME UNTIL LEVEL NO LONGER
RISES ON GAGE. THEN SWEAT ON

327149 7aG WITHFULY: 3 INCH

AFTER OPERATING ENGINE FOR

FROM 18 TO 30 MINUTES, RECHECKR
AND REFILL TO “FULLY

towest Em.um
Leves §

I

Figure 6-5, Hand Scavenge Pump and
011 Level Gage :
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Section VII

MODEL 2264 & 2p69 Paragraph 7-1 to 7-6

ADJUSTMENT, REPLACE

7-1 GENERAL. The work outlined in this section
can be performed without the facillties usually
available at major overhaul activities,

7=2 TOOLS, The necessary tools for this work

‘may be found listed in section VIII.

DISTRIBUTOR

7-3 IGNITION TIMING DISTRIBUTOR., The ignition
distributor is serviced by removing the dis-
tributor cap. This 1s done by unscrewing the
four high hexagon cep screws that project down
from the base of the distributor. Refer to
figure 7-1., Do not disturb the two fillister
head screws that are conspicuous on the top
flange of the cap. Set the cap aside and
proceed o service the distributor points, rotor

i

Figure 7-1, Removing Distributor Cap

and cap 88 explained in applicable Alr Force
and Navy handbooks,

7-4 IGNITION TIMING, After the distributor has
been serviced as outlined in paragraph 7-3 it
is timed to the engine as follows: Ignition
timing can only be done after the valve timing
has first been set as explained in paragraphs
7-20 through 7-29,

7-5 IGNITION TIMING MODEL 2268, To set the
timing on a right hand engine (Model 2268) the
following stepa are necessary.

w-6 POSITION THE CRANKSHAFT. Remove the ‘timing
inspection cover plate from the front of the
flywheel housing, Remove the exhaust side spark
plug from the number one cylinder in the left

MINOR REPAIRS

'nAJand bank., Do not forget the "hand" of the

cylinder banks are determined as one stands at
the rear of the engine and faces forward. Turn

" the engine over by hand in its normal running

direction until the number one plston in the
left hand bank starts to come up on its com-
pression stroke, This can be determined by
blocking the spark plug hole with the thumb
and 1f air is forced out as the piston comes up
then it is on 1ts compression stroke., Of course,
1t is necessary to set the valve timing before
the ignition timing is made, Refer to para-
graph 7-20 through 7-29. When number ons

: £
Figure 7-2, Flywheel Timing Mark

left hand platon 1s on its compresslion stroke
continue rotating the engine in ifs normal
running direction until the flywheel mark
"r ¢, 1 &6 LH, BANK' 1s directly in line with
th; notch in the flywheel housing inspection
hole, )

Figure 7-3. Distributor Hold Down Plate
and Graduations
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7-7 POSITION DISTRIBUTOR, Now locsen the two
1/4 in, cap screws in the distributor hold down
plate and rotate both distributors until the
pointer is located in the center of the gradu-
ation as shown in figure 7-3,

LA

“Fig‘ttu-e 7-4, Rez;mving Rotor ‘SBt Screw

7-8 OPEN DISTRIBUTOR, Remove the caps from
both distributors as explainsd in paragraph 7-3.
Lift the lock wire from around the rotor base
carefully so as rot to bend or break it. Unacrew
the hollow head set screw from the base of the
rotor by three turns. Do not take this screw
completely out as it may be lost, Now carefully
1ift the rotor from the distributor cam. In
some cased it may be neceasary to pry the rotor
up off the cam, but do so carefully so as not
to damage either the rotor or the distributor

1 2 ATYTPE: @3
5
¥ % %
o ————— s ————
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cam, Loosen the cam by backing out the lock~
acrew from the center of the cam, This screw
is made in such a way that it will pull the cam
from the shaft if 1t 1s backed out, After the
cam is drawn out far enough 3o it can be freely
rotated on its shaft, turn the lock screw down
until the cam just starts to drag on the shaft,
but still can be turned. This is done to both
distributors,

7-9 BREAKER POINTS, These distributors are
each fitted with two sets of breaker polints,
One is known as the "fixed" points as they are
not adjustable in angular position with respect
To the distributor base, The other set is
known as the "moveable" points as they are
ad justable in angular position with respect to

‘the distributor base,

s

Figure 7-6. Int

7-10 BREAKER PCINT GAP. Adjust all the dis-
tributor breaker point gaps to the figure shown
in paragraph 3-14, {This operation may have
been done under instruction in paragraph 7-3).
This gap 18 measured when the breaker arm brush
is resting on a high point of the cam, For
best results all four distributor point sets
(both distributors) must be adjusted to as nsar
the same gap as possible,

7-11 POSITION ROTOR., Place the distributor
rotor back on the distributor cam so that 1t
properly engages the flat on the side of the
cam. Do not push the rotor clear down as it
has to be withdrawn presently. Now turn the
rotor opposite to its normal rumning directlon,
that is, turn it counterclockwise as you look
down on it, until the rotor is poaitioned with
respect to the cap locator dowel as shown in
figure 7-7, HNote the relative position of the
metal strip in the rotor that extends under one
of the brush towers and out to the end of the
rotor, This is of vital importance as one of
the rotor brushes 1s "alive" and one 13 a
"dummy" for balancing purposes only. The
embedded metal strip that extends from the
center of the rotor to the tip of the rotor
passes beneath the dwummy brush tower. With the
rotor in the relative position shown in figure

13
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7-7 continue to turn the rotor counterclockwise
as you look down on it, until the fixed dis-
tributor points just close, Make this same
ad justment to both distributors. Bear in mind
that this 1a the position where the points would
be just opening were the distributor to be turned
in its normal running direction. This point of
Just opening or closing, as the case may be, can
be determined thru the use of an electric light
as explained in paragraph 7-15, This same
treatment applies to both the left hand as well
as the right hand distributor, They are both
turned counterclockwise for the timing operation,
They are turnsd opposite to thelr normal running
direction so as to take all the backlash out of
the drive., This is important. Now carefully
pull the rotor from the cam without altering the
cam position and tighten down the lock screw in
the center of the cam, both distributors,

CAUTION

Be sure the cam is down as far as it will
go on the shaft, otherwise the rotor may
be raised so high as to damage the dis-
tributor cap when the engine is started,

7=12 ADJUSTING MOVEABLE BREAKER POINTS. Rotate
the crankshaft in its normal running direction
60 degrees until the mark "F.C. 1 & 6 R.H. BANK'
is directly in line with the notch in the fly-
wheel housing, This 60 degree location is most
important so be careful to see that the flywheel
marks come exactly opposite the timing notch in
the flywheel housing inspection hole. The
moveable breaker points in the distributors are

" now swung eround by use of the eccentric screw

until they are just beginning to open. Securely
lock the moveable points in this position, both
distributors,

\
!
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7-13 REASSEMBLE. Coat the distributor cam with
a light coat of petrolatum and one drop of oil
on hinge pins as mentionsd in paragraph 6-14,
Set the rotor back in place and see that 1t 1is
firmly seated, Tighten hollow head set acrew
and fit spring lock wire,

7-14 COIL CONNECTION, The ignition timing can-
not be considered complete until a check 1is made
to see that the distributor points are proper-
1y connected to the ignition coils, As mentlon-

‘ed in paragraph 7-11, the fixed distributor

points must be connscted to the ignition coll so
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Paragraph 7-15 to 7-22

that they fire through the "live" brush of the
distributor rotor and through the off center
connection in the distributor cap, The moveable
distributor points must fire through the center
contact of the distributor rotor and cap. These
connectlons can be verified by tracing the
connecting wires., The ignition colls are
located in the multiple shield boxes directly
under the secondary connections to the boxes.

4 S ey s F ) LS 2 NIV ¥ R L
Figure 7-98, Timing Light on Distributor Points

7-15 TIMING WITH AN INDICATING LIGHT, It 1is
possible to very accurately determine when the
breaker points are just opening or just closing
by connecting a 24 volt light in series with
the breaker point set under consideration. With
the ignition switch "on" the lamp will glow when
the points are closed and go out when the points
are open, When a slight pressure one way or the
other, on the breaker arm, will either light or
extinguish the lamp one can be certain that the
points are at the correct position for timing as
mentioned in paragraph 7-1l,

7-16 IGNITION TIMING, MODEL 2269, To set the
ignition timing on a left hand engine (Model
2269) the same procedure is followed as ocutlined
in paragraphs 7-4 through 7-14 with the following
exceptiona:

a. In paragraph 7-6 remove the exhaust slde
spark plug from mmber one cylinder in the right
hend bank and rotate the crankshaft until this
cylinder is on 1ts compression stroke and the
flywheel mark "T,C, 1 & 6 R.H. BANK" comes
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directly opposite the notch in the flywheel
housing inspection hole as shown in figure 7-8,

b, In paragraph '7-12 rotate the flywheel in
1ts normal running direction 60 degrees until
the mark "T.C. 1 & 6 L.H. BANK" is directly in
line with the notch in the flywheel 1inspection
hole as shown in figure 7-2,

7-17 OPERATING CHECK ON IGNITION TIMING, As
a final ignition timing check operate the engine
as explained in paragraph 6-24 and 6-25,

7-18 VALVE TAPPET ADJUSTMENT. The valve tappets

.are adjusted when the engine 1is at normal

operating temperature by removing the rockerarm
covers, This will leave the tappet adjusting
screws and lock nuts out in the open where they
can be easlly edjusted, The engine must be
rotated until the cams are in a position such
that the rockerarm does not rest on the cam
"pamp" . It is best to rotate the engilne until
the point of the cams point down away from the
rockerarm shaft for the particular cylinder on
which the valve tappets are to be adjusted,
Loosen the tappet lock nut and with a screw
driver turn the tappet screw until the correct
clearance is obtained., See paragrgph 5-26 and
3-27., Use a feeler gage to set the clearance.
Turn the lock nut down tight and again check
clearance. It may take several attempts before
the clearance comes correct after the loclmut
is tight., Go over all the valve tappets in
this manner making sure the rockerarm shoe 1s
not riding on the cam "ramp" when the adjustment
is made,

7-19 VALVE TIMING, MODEL 2268.

7-20 TAFPET ADJUSTMENT FOR TIMING, Por valve
timing 1t is necessary to set all the exhaust
and intake valve tappet clearances to the figures
mentioned in paragraph 3-26. In making this
ad justment, be sure the rockerarm shoe is not
against the cam "ramp"., If the cam point is
pointing directly away from the rockerarm shaft
one can be certain the rockerarm shoe is not
riding on the cam ramp.

7-21 ADJUST TIMING CHAIN, Set the two timing
chains to the proper tension as explained in
paragraph 7=-30,

7-22 POSITION CAMSHAFT., Rotate the engine by
hand in 1ts normal direction of rotation while
watching the number 6 exhaust valve in the
leading bank, Refer to paragraph 1-18 for
explanation of leading and trailing banks, When
number 6 exhaust valve in the leading bank is
jJust seated, loosen the 3/4 in, cap screw from
the back face of the camshaft sprocket in the
leading bank and knock or draw the sprocket off
1ts driving taper. The sprocket may be knocked
off by using a soft brass drift, It may be drawn
off by using two 1/2-20 cap screws in the two
tapped holes in the sprocket web, In any event,
loosen the sprocket up enough so it will not
turn the camshaft as the engine is rotated, The
sprocket must, however, be left in a position so
it slides on its taper bore and does not catch
on the pedestal rest beneath it, It is com-
paratively simple to determine when the valves
are closed as the valve collar may be turned
slightly by hand so long as the valve 1s off 1its
seat, but locks up tight just as soon as the
valve comes against its seat. In making the
camshaft setting mentioned above, it is con-
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venient for one man to oscillate the number &
exhaust valve collar in the leading bank while
another man rotates the engine. As soon as 1t
is impossible to oscillate the valve collar,
the valve is seated. After the camshaft sprocket

‘on the leading bank has been loosened up as

explained above, continue turning the engine
until number 1 exhaust valve in the tralling
bank is just closed. Loosen up and drive the

tralling bank camshaft sprocket from its driving

S

Figure 7-11. Knocking Camshaft Sprocket Off
Camshaft Taper

'Figure 7-10, Adjusting Valve Tappets

Section VII
Paragraph 7-23

taper as mentioned above.

7-23 POSITION CRANESHAFT. Continue to turn the
engine in its normal running direction until the
flywheel mark "T.C. 1 & 6" leading bank shows
in the timing inspection hole and then contime
to rotate until the flywheel mark "EXH, CLOSES" .
comes directly opposite the notch in the timing
inspection hole, : ‘ .

ROTE

There are two "EXH, CLOSES" marks on the
flywheel, Only by carefully following
the procedure outlined can one be certain
of timing to the correct mark.,

Now grasp the camshaft sprocket of the leading
bank end rotate it in the opposite direction from
1ts normal rotation., This takes all the alack
out of the chain on the driving side. Then draw
the aprocket on to its driving taper with the
3/4 in, cap screw. Again rotate the engine until
the flywheel mark "T.C. 1 & 6" trailing bank
comes into view in the timing inspection hole.
Continue to rotate until the flywheel mark "EXH,
CLOSES" comes directly opposite the noteh in the
timing inspection hole, Now grasp the camshaft
sprocket of the tralling bank and rotate it as
far as it will go in a direction opposite to its
normal rotation and then draw it on to the
camshaft taper with the 3/4 in. cap screw,
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Al Sy ottt %;

Figure 7-12, Flywheel Timing Mark

7-24 BALANCE VALVE TIMING., After the above
routine hes been followed, paragraph 7-20 through

7-23, -1t 13 necessary to check the exhaust -

valve timing of mumber 1 cylinder ln the leading
bank and number 6 cylinder in the leading
bank ageinst the flywheel timing marks, A
difference will sometimes appear here because
of wear in the camshaft, rockerarm shoe or
rockerarm bushing, If a difference in valve
timing appears between the two end cylinders
of a benk it 1s neceasary to split the difference
in timing with relation to the flywheel, For
eoxample, if it is found that number 1 cylinder
in the right hand bank is timed correctly on
the flywheel mark, but mumber 6 cylinder in the
right hend bank falls 1/2 in. late with respect
to the flywheel mark, then 1t 1s necessary to
retime unt¥l the number 1 cylinder is 1/4 in,
early and number 6 cylinder is 1/4 in, late
with respect to the flywheel timing mark, Of
course, it is necessary to check both the cam-
shafts in both heads in this respect.
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7=-25 TRUE UP SPROCKETS, After the proper valve
timing has been made it is necessary to see that
the camshaft sprockets are running true. If
there is found to be a "wobble" in the sprocket
it can be corrected by striking the rim of the
sprocket with & soft nosed mallet, Do not
damage the chaln or sprocket teeth. When the
sprocket is adjusted on the camshaft so it runs
true, tighten up the 3/4 in, cap screw until 1t
is heard to "give" as it grips the camshaft,

7-26 ADJUST VALVE TAPPETS., After the valves
are timed it 1s necessary to open up the exhaust
valve tappet clearance to the value shown in
paragraph 3-27,

7-27 CHECK IGNITION TIMING, After the valve
timing 1s made 1t 1s necessary to check the
ignition timing to make sure it 18 correct with
relation to the valve timing. Refer to para-
graphs 7-4 through 7-12,

7-28 VALVE TIMING, MODEL 2269.

7-29 The valve timing for Model 2269 1s made
in exactly the manner ocutlined in paragraphs
7-20 through 7-287. The reference to leading
and trailing cylinder banks takes care of the
difference in orankshaft rotation between the
right hand and the left hand engine,

W

Pigure 7-14, Adjusting Chain Take-Up

7-30 CEAIN TAKE-UP ADJUSTMENT, Whenever the
accessory drive chains become loose they must
be tightened up with the manual chein take-ups
located in the rear wall of the sprocket housing.,
The chain tension is determined by removing both
rockerarm covers, Then rotate the engine 1/2
turn in its normel running direction. Then with
a 1/4 in, dlameter steel rod or other convenient
means, move the chain back and forth where it
apans the gap between the camshaft aprocket and
t?e chaln take-up. If the chaln can be moved
3/4 of an inch or more it must be adjuated.
This 1s done by loosening six 3/8 in, nuts in the
chain take-up clamp ring. Rotaté the chain

13
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take-up in the direction indicated by the arrow
cast into the sprocket housing until the chain
is taut. Scribe a mark on the clamp ring and
support. Now back off the take-up 3/8 in. as
measured by the distance between the scribe
marks. This glves the chain operating slaclk,
Tt is necessary to look behind the generator
support tube in order to see the arrow cast into
the sprocket housing on the left hand alde.

7-31 REVERSE GEAR, 8hift the reverse gear
lever into the neutral position. Remove the
flat cover plate from the upper reverse gear
housing.

WARNING

Under no circumstances is it safe for any-
one to feel around between the clutch
engaging parts while the clutch i3 1in the
forward position. This unit (the three
bell cranks, links, etc.) is easily tripped
and might damage a persons hand,

While this cover plate 1a off be very
careful not to drop parts into the opening,
leave cloths in the assembly or allow dirt
to fall into the opening.

With the cover off, visually examine the clutch
engaging and reverse mechanism, NMove the hand
lever back and forth a few times and note the
action of the mechanlsm. When the hand lever
i3 engaged in the forward position the clutch
engaglng mechanism compresses the clutch discs
and causes the entire unit to rotate solidly as

‘amass in "forward" and at crankshaft speed,

When the hand lever 1is shifted into neutral
(approximately vertical) the forward clutch is
disengagad. During this operation the shifter
spider 1" recedes unsnapping the toggle links
"ol and bell cranks "3" allowing the drum "4 to
recedes. The engaging drum release 1s alded by
the "quick release" springs "5" which are a
part of the engaging drum assembly. The reverse
band is free and the reverse gear main shaft
Wgl 43 neutral and free. When the hand lever
i3 pulled back into reverse it causes the
sliding link "7" to lock the brake toggle "8 and
9" mechanism, causing it to compress the bronze
brake band "10" so it firmly grips the drmm "4"
and holds it from rotation, In fact, the
entire bevel gear case and pinion spider are
held stationary. This causes the bevel gears
to funetion and drive the reverse gear shaft in
the reverse direction at crankshaft speed, hence
the one %o one reverse ratlo,

7-%2 CLUTCH ADJUSTMENT. To tighten forward
clutch, loosen clamp bolt nut on "11" clutch
adjusting ring, then screw this ring (together
with its three bellcranks, links and shifter
spider) in for tightness or out for looseness.
Test lever force and tighten clamp bolt mut and
then try lever agaln, One hundred and sixty
pounds at the end of a 36 inch lever is quite
sufficient force to hold the clutch, with a con~-
siderable safety factor. It is unnecessary to
set this clutch up any tighter than mentioned
sbove as 1t will carry the load without excessive
clutch pressure. Once properly adjusted, the
clutch will function a long time without further
attention,

NOTE
As soon as clutch slippage is noticeable,

>
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make above adjustment at once. Do not
continue to operate a slipping clutch,
as 1t will cause rapid wear, heating and
warping of clutch discs.

7-33 REVERSE BAND, To tithen the reverse band
10", first loosen nut "12" and unscrew the
balance adjusting atud "13" three or four turns.
With lever in neutral, tighten brake and toggle
nut "14", then try lever from neutral to reverse
and get the "feel" of this adjustment, Repeat
until the band firmly grips the drum "4". Due
to the powerful action of this mechanism, ample
reversing capacity 1a possible without exceasive
hand lever load. In "forward" position a
clearance of not less than 1/64 in. should exist
completely around the drum and brake band,

7234 TORQUE REACTION SCREW. Turn the engine
1/4 turn in its running direction to gather all
the slack on the tralling side of the reverse
band. After the brake band has been “properly
tightensd, and with the hand lever in "reverse'
position, very carefully turn the balance
adjusting screw "13" so it barely touches the
brake band lug at "A", See figure 7-18.

CAUTION

Do not screw this stud down so far that
it moves the lug or affects the radial
position of the brake band on the drum,
If this adjusting satud is down too far,
the purpose of the torque-reaction stud
will be destroyed, and only the top half
of the brake band will bear down on the

drym.

After the above adjustment has been effected,
tighten locknmut "12" without disturbing the
position of the stud "13". This adjustment .1s
important in that it causes the reverse reaction
load to be assumed by the ™13" screw instead of
causing the "reaction" to spring the entire unit
out of line. Carefully work the hand lever
forward, neutral and reverse g few times and
the reason for this provision will be readily
appreciated., There should be approximately
1/16 in. clearance at "B" between 15" and
brake band lug, Install or remove 1/16 thick
washers until the adjustment is correct. This
1/16 in. clearance 13 measured by turning the
screw down tight and then backing it off 1/i6 in,
Measure the clearance under the screw head and
i1t washers to 111 this space.

7-35 DISTRIBUTOR REMOVAL. The distributor is
removed from the engine by first removing the
distributor cap as explained in paragraph 7-3,
Remove the primary wires and shlelding from
the aistributor base. Remove two 1/4 in. cap
screws from each end of the distributor hold
down plate and pull the distributor from its
drive housing, Cover opening to keep out dirt,
The distributor cap 1s removed from the engine
by unscrewing all the shielding nuts end pulling
the wires out of the cap., If the cap is to be
returned to the same side on the same engine,
it will save considerable time if the cap ls
marked with chalk or other suitable means to
match the tags on the wires before they are
removed,

7-36 INSTALLING THE DISTRIBUTOR, The dis-
tributor 1s fitted to the engine by lowering 1t
into the distributor drive housing so that the
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Figure 7-15, Top View of Reverse Gear

MODEL 2268 & 2269
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Figure 7-16,

Sectional View of Reverse Gear
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Flgure 7-17.
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Figure 7-18,
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End and Top View of Reverse Gear
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pointer on the distributor steel mounting plate
comes on top of the graduation on the drive
housing plate, See figure 7-3, Be sure to see
that the drive housing is clean and 1is packed
with grease per specification as mentioned in
paragraph 6-14, Locate the polnter in the
center of the graduation and secure with 1/4 in.
cap screws, Proceed to time the distributor to
the engine as outlined in paragraphs 7-4 through
7-16, The wire and shield connections are
replaced in the distributor cap as per figure
3-1 and 3-2. The shield conduit is tagged for
ease in identification., See that the distributor
1s lubricated.

7-37 DISTRIBUTOR DRIVE HOUSING REMOVAL, The
distributor drive housing removal 1s made by
first removing the distributor per paragraph
7~35, Then loosen and remove two 3/8 in, cap
screws that hold the flexible coupling to the
drive flange on.the distributor drive shaft,
Remove the overspeed govermor from the right hand
distributor drive housing. Now remove the four
nuts and washera that fasten the dlstributor

drive housing to the upper crankcase and 1lift the
housing off the studs at the same time flexing -

the two flexible couplings., With a screw driver
carefully pry the flexible coupling spools from
the drive dog.

7 i

Flgure -#-19. Loosening Flexible Coupling

7-38 INSTALLING THE DISTRIBUTOR DRIVE HOUSING,
See that the mounting face of the distributor
drive housing is smooth and clean. Also the
mounting face on the upper crankcase must be
smooth and clean, Fit the flexible coupling
driving spocls into the driving flange on the
distributor drive shaft while fitting the housing
into place on its mounting studs. Fit the four
nuts and washera, Draw the flexible coupling
spools into plece with the coupling bolts and
nuts, Be careful to see that they enter the
counterbore squarely. Pull them down until they
seat firmly against the shoulder provided. See
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that the distributor drive 1s lubricated before
it is put in service as mentioned in paragraph
6-14, Fit the overspeed governor drive to the
right hand drive housing.

7-39 WATER PUMP REMOVAL, Remove two of the 3/8
in, bolta from the flexible couplings and pry
the spools loose from the driving dog on the
distributor drive housing shaft. Swing the
distributor floating shaft away from the engine
and pry it loose at the other &nd also, Remove
the water connections from the bottom of the
water pump and allow the water to drain into
the bilge, Remove the water connection from the
outlet slde of the pump., It 1s best to dis-
connect and remove the connection between the
water pump and oil cooler, Next remove the four
5/8 in, cap screws and move the pump forward,
pulling the water pump drive shaft out of the
sprocket housing, It &s not necessary to remove
the bearing retainer plate from the side of the
sprocket housing in order to remove the water
pump,

g

o - et
Flgure 7-20, Removing Diatributor Floating Shaft

7-40 INSTALLING WATER PUMP, See that the
mounting face of both the water pump and upper
crankcase are clean and smooth, Carefully enter
the splined end of the water pump drive shaft
into the bearing retainsr plate on the sprocket
housing so as not to damage the oil retainer,
It may be necessary to rotate the shaft slightly
to make the mating aplines register. Push the
water pump into position and secure with four
3/8 in, cap screws and washera., Next fit the
distributor floating shaft assembly and the
Tlexible couplings, Carefully enter the flexible
coupling driving spools into place in the
flexible coupling flanges and draw them into
place with their bolts and nuts. Remake the
water connections being sure all the gasket
faces are clean and smooth, Use new gaskets on
all flanges, Coat gaskets, both sides, with
cement per Army Spec, 62-5, Lubricate.

7-41 OIL PUMP REMOYAL, The first step in
removal of the oil pump is to disconnect all the
o0il line comnections to the pump housing, Then

3
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remopve four mits and washers from the back of
the pump as indicated in figure 7-14, The pump
may be pulled straight back away from the
sprocket housing. It may be necessar, to break
the body loose from the gasket. This should
be done carefully 3o as mot to damage elither the
punp or its moanting face., Refer to figure 7-14,

7-42 INSTALLING THE OIL PUMP, See that all
gasket faces are clean and smooth, See that the
anti-friction bearing race is clean. Apply a
new gasket coated with cement, Army Spec, 62=5,
on the pump side and cup grease per Spec, AN-
G-14 (Symbol GRB) on the sprocket housing side.
Thread the oil pump.housing onto the sprocket
housing studs and carefully slide the oll pump
into place. The oil pump drive shaft must be
rotated untll the splines enter the drive
sprocket., Secure the oil pump with nuts and
washers, Carefully examine the oil circulation
plpes to make certain they are free of abrupt
bends, dents or other obstructions. The f{lares

- must be clean, smooth and free from cracks.

Refit the oil circulation pipes to the oil pump
1f they are found %o be in good condition,
otherwise replace them. .

7.43 CARBURETOR REMOVAL. The carburetors
cannot be removed without first taking the intake
menifold from the engine. For additional
detalls refer to paragraph 7-45.

n-44 INSTALLING CARBURETOR, The carburetors
must be fltted to the intaske manifold before
the manifold is assembled to the engine, Refer
to paragraph 7-46.

7-45 INTAKE MANIFOLD REMOVAL. Drain the water
fronm the intake manifold by opening a connection

Section VII
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on the bottom side of the water pump. Do not
drain water directly from the manifold as the
salt water should not be allowed to run over the
engine. Remove all water connsctions from the
intake manifold, Remove all ignition wire
connections from the spark plugs and allow them
to lay in the bottom of the "V*, Remove the
fuel line cennections from the carburetors and
the priming pump connection to the manifold.
Remove the distributor and multiple shield
ventilating pipes from the intake manifold as
well as the vacuum gage connsction, Remove the
crankcase ventilating pipes from the air filter
shrouds. Remove the throttle control linkage
from the front end of the throttle control shaft,
Now remove 24 - 7/16 in, cap screws from the’
top of the intake manifeold, Slide the intake’
manifold and carburetor assembly off the englne -
until it can be lifted straight up. Be care -
ful so es rot to damage any spark plugs, wires,
pipes or controls, It 1s best to dralin all
the gasoline from the carburetor bowls into
a closed contalner, (After this is done the
manifold carburetor assembly may be turned
upside down and the carburetors removed,

7-46 INSTALLING INTAKE MANIFOLD, The carbu-
retors must be fitted to the intake manifold
before the manifold is set back on the engine.
This is done as follows: Clean off the carbu-~
retor mounting flanges, as well as the carbu-~
retor extension and manifold flanges. Use new
gaskets and assemble the carburetor extension
and carburetor to the intake manifold. The
extension piece 1s put -on as illustrated in
figure 7-22, Imatall the long carburetor control
shaft and comnect up the linkage to each carbu-
retor. Lubricate the control linkage with
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oll per specification AN-0-6 (Symbol OGP},
Slide the carburetor and manifold asssembly into
place from the rear end of the engine, Be
careful not to damsge any spark plugs, pipes,
wires, or control linkage. Use nesw gaskets, coat
both sides with cement, Army Spec., 62«5, Secure
parts with 7/16 in, cap screws and lockwashers.
Connect all fuel pipes to the carburetors.
Inatall ventilating pipes to upper crankcase,
multiple shield and distributors. Install all
spark plug ignition wires being careful to get
them on the correct spark plugs per figure 3-1
and 3-2,

Figure 7-22, Intake Manifold and
Carburetor Assembly
7-47 MULTIPLE SHIELD REMOVAL, Open the circuit
that leads to the battery. Remove and carefully
mark each wire from the multiple shield assembly
and starting motor filter to make sure the wire
can be returned to its proper place. Remove the
ventilating pipes. Remove three 1/4 in, nuts and
lockwashers from the back of the multiple shield
case and take the assembly from the englne as
well as the atarting motor filter and the
olectric fuel pump filter. This operation is
. repeated for the other assembly. The multiple
shield assembly supporting bracket may now be
removed, This is done by removing four 3/8 in,
cap screws and washers from the multiple shield
supports at the front of each cylinder head.
Also remove two 5/16 in. nuts and washers from
the lower end of the multiple shield supporting
leg and then remove the entire bracket from the
engine,

7-48 INSTALLING MULTIPLE SHIELD, The multiple
shield support is assembled to the engine and
secured with cap screws, nuts and washers, The
multiple shield assemolies, electric fuel pump
filter and starting motor filter are next secured
to the support, The exterior wire connections
are made to the multiple shield assembly,
electric fuel pump filter and starting motor
filter, paying careful attention to the wiring
dlagram figure 7-25, Fit the ventilating pipes
to the multiple shield assembly. Secure the
wires and pipes with clips and tape 'so they
cannot vibrate excessively.

7-49 STARTER REMOVAL, Discommect the heavy wire
from the storage battery posts or open the knife
switch at the battery as the first step so there
will be no danger of a short, Then disconnect
the wire from the starting motor terminal,
Remove eight 5/16 in. nuts and washers from the
starter flange that holds the assembly to the
flywheel housing. Pull the starter assembly from
the engine. In case the multiple shield support
is 8till in place it is necessary to remove the
supporting leg from the multiple shleld bracket
before the starter can be pulled from the engine,

7-50 INSTALLING THE STARTER, The starter flange
48

HALL-SCOTT DEFENRER .
MODEL ‘2268 & 2269 -

mounting face and the flywheel housing face must
be clean and smooth, Use a new starter flange
gasket and coat one side with gasket cement
per Army Spec, 62-5, Stick this side against
the starter flange., Coat the other side of the
gasket with light cup grease per specificatiocn
AN-G-14 (Symbol GRG), See that the starter drive
bushing is clean and smooth. The startsr drive

aleeve on the end of the starter drive shaft’

must be clean and free from nicks and burrs so
it will freely enter the flywheel housing
bushing. Fit the starter to the flywheel housing
and secure with nuts and washers. Draw the
nuts up evenly so as not to bind or distort the
parts. Reconnect the electric wires, Lubricate
starter as mentioned in paragraph 6-16.

"7-51 GENERATOR REMOVAL, Open the electrical
"elrecult by removing the wire connsction from the

battery or open the knife switch at the battery
if one is provided, Carefully tag and mark all
wire connections to the generstor so they can

‘be. returned ‘to their proper places., Remove the

shielding connections and wires, Loosen the

‘two 5/8 in, clamp bolts on the generator mounting

bracket and swing the generator arourd to loosen
up the two V-belts, Now remove the four 3/8 in.
cap screws from the generator mounting bracket
and after removing the V-belts from the gensrator
pulley, lift the generator from the engine,

7-52 INSTALLING GENERATOR. See that the base
of the generator is clean, smooth and free from
paint or grease, Set the generator in place,
fitting the V-belts over the generator drive
pulley. Secure the generator with cap screws
and lock washers,

CAUTION

Do not use cap screws longer than 3/4 in,
and be sure to use lockwashers, If a
longer screw is used the field windings
of the generator are quite likely to be
damaged.

Now rotate the generator bracket on its support
so as to bring the V-belts up to operating
tension, Make sure the drive and driven pulleys
are aligned with one another., Tighten the
two 5/8 in. clamp cap screws in the generator
bracket, Carefully connect wires to the gener-
ator according to the wiring diagram figure 7-23,
The generator must be polarized before it is run,
This necessitates consulting the applicable
Air Porce and Navy service or overhaul handbooks
for details on polarizing this generator. If
this detaill 1is not attended to, the generator
and apparatus box may be damaged. Lubricate
the gonerator as mentioned in paragraph 6-15,

7-53 GENERATOR DRIVE REMOVAL, After the
generator has beun removed as outlined in
paragraph 7-51, then the generator drive may
be removed as follows: Discormect the tachometer
drive and set it aside. Remove four 3/8 in,
cap screws and lockwashers from the generator
belt guard and tachometer adapter plate assembly
and remove the assembly from the engins., Remove
the two V-belts, Now remove eight 1/4 in, cap
screws from the tachometer drive flange. Remove
the drive flange from the engine, being careful
not to bend or otherwise damage the tachometer
drive spindle. Remove the cotter pin from the
end of the generator drive shaft and then unscrew
the 3/4 in. nut, Remove the generator pulley.
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Now remove four 3/8 in. mats and lockwashers from
the generator drive shaft bearing retainer and
pull the retalner from the engine. Cut the
lockwire and remove four 3/8 in, cap screws from

‘the generator drive shaft flange and pull the

shaft free., Remove gensrator and ldler sprocket
support clamp ring assembly nuts and washers and
then remove the assembly.

7-54 INSPALLING THE GENERATOR DRIVE, The
generator drive is fitted to the engine in the
followlng menner, See that the mounting face
and pilot diameter in the sprocket housing 1is
clsan, smooth and flat, See that the generator
drive sprockst face and pilot diameter is in
good coadition and clean. After the generator
drive shaft flange is smooth and cleen fit it
to the drive sprocket, Secure with four 3/8 in.
cap screws, Pull the shaft into place evenly
go 1t does mot bind, Secure the cap screws with
a lock wire, Clean the bearing mounting dlemeter
on the generator drive shaft carefully and add
a drop or two of oll per specification AN-0-6
(Symbol OGP) to this diameter, Clean the
mounting face of the generator ‘drive shaft
bearing retalner and see that it is flat and
smooth, Coat the mounting face lightly with
gasket cement per Army Spec, 62-5. Flace & new
gasket on this face. Coat the mounting face
of the sprocket housing with light cup grease
specification AN-G=14 {Symbol GRG), See that
the ball bearing and oil seal are placed in
the generator drive shaft bearing retainer.
Fit the retalner to the engine and secure
with nuts and lockwashers, Draw it into place
evenly so as not to bind or dilatort the bearing
retainer, Now fit the generater drive pulley
to the generator drive shaft, Enter the pulley
carefully into the o1l seal sc as ot to damage
the 1ip of the oll seal, Secure the pulley with
nut and washer, Lock it in place with a cotter
pin, PFLt the tachometer drive flange to the
generator drive pulley after the mounting faces
and pllot diameters have been inspected and

_found to be in good condition, Draw down

the eight 1/4 in, cap screws evenly 80 a3’
not to bind or distort the tachometer drive
flange. Secure with a lock wire, Flt the V-
belts to the genserator drive pulley. Clean off
the mounting faces, dowels and dowel holes and
then fit the generator belt guard agsembly to
the engine. Fasten it with four 3/8 in. cap
screws, OClean off the mounting faces and pilot
diameter and then fit the tachometer adapter
plate to the generator drive assembly, This
adapber plate ia fitted to the engine with the
17/64 in. diemeter hole and the flat edge of
the flange on the under side.

7-55 BILGE PUMP REMOVAL, The bilge pump is
removed by first removing the inlet and outlet
flange connections. Then remove the four 3/8
In. nuts and lockwashers from the pump mounting
flange. Pull the pump straight back off its
mounting studs, If 1t becomes necessary to pry
on the pump in order to separate it from the
sprooket housing bve careful not to mar the
mounting flange so an oil leak will develop,

7-56 INSTALLING BILGE PUMP. The first step
in installing a bilge pump is to see that the
pump mounting flange and pilot dismeter as well
as that of the sprocket housing are clean, smooth
and flat. Stick a new gasket to the bilge pump
mounting flange with gasket cement per Army Spec.
62-5, Pit the pump to the engine and secure

Sgction VII
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1t with four 3/8 in. nuts and lackwashers,
Rofit the inlet and outlet pipe flanges using new
gaskets, See that the plpes are installed so
that no strain is thrown on the pump, Iubricate
the pump as mentioned in paregraph 6-12,

7-57 O0IL PRESSURE REGULATING VALVE REMOVAL,
Unscrew four 5/16 in. cap screws and then 1lift
the valve from the engine. Be careful not to
damage the mounting faces or the dowels. Refer
to figure 2-15,

7-58 TINSTALLING AN OIL PRESSURE REGULATING
VALVE, Clean off the gasket faces of both
the upper crankcase and the regulating valve.
Coat the upper crankcase mounting face with
gasket cement per Army Spec, 62-5. Coat the
regulating valve body with light cup grease
per specification AN-G-14 (Symbol GRG). Use
a new gasket and set the valve in place and
draw down with four 5/16 in, cap screws., Make
sure the dowels enter the reamed holes properly.
See that the pad on the regulating valve matches

- that on the upper crankcase, Do not put the

valve on backwards,

7-59 EXHAUST MANIFOLD REMOVAL, Drain the cool-
ing water from the engine, Remove the copper
tubing connectlion from the thermostat housing
to the exhaust manifold, Remove the exhaust
manifold campanion flange, Remove the commection
that runs to the oil cooler. Remove 24 - 7/16
nuts that attach the manifold to the cylinder
head. Frequsently the manifold is diffioult to
remove from the cylinder head and care muat be
used so the manifold 1s not damaged, It may be
struck with a soft lead hammer or wooden mallet.

A BN, i &5

Figure 7-27, Removing Exhaust Manifold

The manifold has unsupported walls in some areas
and these points must not be struck as the wall
will give way. Strike alternately from end to
end and top side then bottom side to carefully
work the manifold loose, Some of the brass
dowels may be left sticking in the cylinder head,
These must be removed by twisting with pliera.
This will probably damage them beyond repalr.
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7«50 INSTALLING EXHAUST MANIFOLD, Carefully
claan the mounting faces of the cylinder head
and the exhaust manifold. The clrcular grooves
around each dowel hole must be cleaned out so
that it can make a leak tight joint against the
gasket, See that all the brass hollow dowels
ars in place in the exhaust manifold. Use new
gaskets coated both sides with a viscous non-
hardening cement similar to Army Stock No,
052-C-685-2PX, Draw it into place carefully
so as not to throw an uneven straln on elther
the cylinder head or exhaust manifold. Connsct
water circulation pipes to the oll cooler
using new gaskets., Connect up the exhaust
manifold companion flange using a new gasket.

7-61 OIL COOLER REMOVAL, Remove the oil pipes
that run from the oil cooler to the oil pump
and from the upper crankcase, Drain the cooling
water from the engine and then remove the water
eirculation pipes from the 01l cooler beth ends,
Now remove 16 - 3/8 in, ruts and copper washers,
Remove the oll cooler assembly as a unit from
the engine. Be careful not to damage the studs
or mounting flanges.

7=-62 OIL COOLER INSTALLATION, 8ee that the
mounting face of the 01l cocoler and cylinder
blocic are clean, smooth and flat, See that all
the studs are in good condition, Replace any
studs that are defective. Stick a new gasket
to the oil cooler face with gasket cement psr
Army Spec, 62-5, Coat the opposite face of the
ﬁasket with light cup grease per specificatlion
N-G-14 (3ymbol GRG). Fit the cooler to the
engine and secure with muts and copper washers,
Draw it down into place evenly and tight,
Replace water and oil circulation pipes,

7-653 FUEL PUMP REMOVAL, Shut off the maln fuel
valve, Drain the fuel from the fuel pressure
regulating valve into a closed container, Refer
to figure 2-18 and 2-19. Replace the drain
valve, Now remove the fuel line connections
from the fuel pump. Remove two 5/16 in. nuts
and lockwashers from the fuel pump flange and
remove the fuel pump from the engine.

7-64 FUEL PUMP INSTALLATION. Clean off the
mounting face of the fuel pump and cylinder head,
See that these asurfaces are olean, smooth and
flat, See that the piiot dlameter of the fuel
pump 18 clean as well as the driving tongue.
See that the pump by-pass valve is arranged so
that it will come on the inside whén the pump is
installed. Refer to figure 33, The valve cap
marked with a "V' has the by-pass valve under 1t,
See that the o1l passage hole in the oylinder
head 1a clean, Use a new fuel pump flange gasket
and stick it to the fyel pump with gasket cement
per Ammy Spec, 62-5, being careful not to plug up
the oil hole., Be sure there 13 an oil hole in
the gesket, Coat the cylinder head side of the
gasket with llight ocup grease per specification
AN-G-14 (Synbol GRG), Rotate the fusl pump drive
tongue so it will 1ine up with the groove in the
end of the cemshaft., Fit the pump to the englne
and secure with 5/16 in. nuts and lockwashers,
Make sure the driving tongus 1s properly entered
inte the camshaft slot, Connect the fuel plpes
if they are in good condition, Open the maln
fuel valve and fill the system with fuel through
the use of an electric fuel pump or other
auxiliary means, Make a final check for fuel
leaks and correct any found.
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7-65 OIL PILTER REMOVAL., Remove the oil
elrculation pipes from the filter, Remove four
3/8 in, hex muts and washers from the oil filter
base and pull the oil filter assemblies from the
engine, See paragraph 7-72 for installation.

7-86 OVERSPEED GOVERNOR RENOVAL., Remove the
overspeed governor cable clip from the front of
the lower crankcese, Remove the overspeed drive
connection from the front of the distributor
drive housing. Remove two 3/8 in. cap acrews
from ths overspsed goverror bracket and 1lift the
overspeed governor assembly from the engine far
enough so the electrlical connection can be
removed from the back of the overspsed governor
assembly,

7-67 OVERSPEED GOVERNOR INSTALLATION, The
first step in the installation of the overspeed
governor 1s to fit the drive cable connection
to the overspeed governor assembly, Be sure
that the driving tongue enters the slot properly
80 1t does not blnd, Now connect the electrical
lead to the back of the overspeed governor
assembly. BSet the overspeed governor assembly
with 1ts bracket and drive cable on the engins
and secure with two 3/8 in. cap screws and
lockwashera. Attach the other end of the drive
cable to the front end of the distributor drive
housing., Make certain that the drivi tongue
properly oenters the driving slot of the dis-
tributor drive shaft. Fasten the drive cable
supporting clip to the front of the hand starting
throw out plate.

7-68 ELECTRIC FUEL PUMP REMOVAL, Remove the
electrical connections from the fuel pump.,
Carefully tag the connections so they can be
returned to their proper place on reassembly,
Remove the fuel pipe connections to the fuel
tank and to the fuel pressure regulating valve,
Catch any fuel present in a closed contalner,

WARNING

Keep a serviceable fire extinguisher within
reach at all times,

The fuel p bracket is fastened to the engine
with two 3/8 in, cap screws in the vertical
flywheel housing flange and one 1/2 in. cap
screw in the horizontal flywheel housing flange.
All three of these cap screws must be removed,
but first it is necessary to remove a 1/2 in,
nmut from the stud immediately in back of the
vertical flywheel housing flange. This step is
necessary so the 3/8 in., cap acrew can be
removed from the lower hole, After theas cap
screws have been removed, the entire fuel pump
assembly can be lifted from the engine,

7-69 ELECTRIC FUEL PUMP INSTALLATION, Set the
electric fuel pump on the engine and fasten with
two 3/8 in. cap screws in the veptical flange of
the flywheel housing and one 1/2 in, cap screw
in the horizontal flange of the flywheel housing,
Return the 1/2 in, mut to the vertical flywheel
housing flange after the 3/8 in, cap screws are
in place, Remals the pipe comnections as illua-
trated in figure 3-3, Fasten the electrical
connections as illustrated in figure 7-23,

7-70 TACHOMETER SENDING UNIT REMOVAL., Remove
the electrical connsctions from the sending unit
marking each one carefully so it can be returned
to its proper place on reassembly. Remove the
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driving head from the adapter plate directly
beneath the generator., Remove two 3/8 in. hex
nuts from the sending unit bracket and 1ift the
sending unit and its drive cable from the engine.

7.71 TACHOMETER SENDING UNIT INSTALLATION. Fit
the sending unit drive cable to the sending unit
and make sure the driving tongue properly enters

~ the driving slot so that there is no binding.

Now set the sending unit and its bracket on the
engine and secure with two 3/8 in. hex nuts and
lock washers, Fit the driving head of the
sending unit to the drive provided directly
beneath the generator. Make sure the driven
tongue properly enters the driving slot so
there is no binding, Remake the electrical
connectlons,

Section VII
Paragraph 7-71 tdo 7-72

7=-72 OIL PILTER INSTALLATION. See that the
mounting faces of the oil filter and sprocket
housing are clean and smooth, Coat a gasket
with cement per Army specificatlion 62-5 one
side and stick it to the filter base. Coat the
other side of the gasket with soft cup grease
AN=G~14 (Symbol GRG). Assemble the oll filter
to the engine end secure with nuts and washers,
Fit oil pipes.
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Figure 8-1,

Section YIII
Paragraph 8-1 to 8-2

SERVICE TOOLS

8-1 GENERAL. Listed and illustrated in this
section will bs found all the Govermment approved
service tools., These tools are used for malnte-
nance work as outlined in this handbook, Typlcal
applications are nmoted below and reference 1s
made to appropriate 1llustrations of the tools
in use,

FIG. AND TOOL

INDEX XNO. NO. NOMENCLATURE

8-1-1 161002 Wrench - Allen 3/32 in,

-2 306551 Wrench - Cylinder and manifold

nut double hexagon

-3 308587 Wrench - Double hex nut 5/8
and 3/4 in, openings

-4 303526 Tool ~ Valve spring compressor

8-2 TYPICAL TOOLS., Tools that are shown in use,
elsewhere in this handbook, but not found listed
here are not necessarily Govermment espproved and
are thus designated as "typical" to distinguish
them from the tools listed in this section,

APPLICATION

Distributor rotor set screw refer to flgure 7-4.

Nuts and cap screws on rockerarm cover, water
pump, distributor drive housing and reverse
gear cover,

Nuts and cap screws on exhaust manifold; intake
manifold and elbows; flywheel housing; upper
and lower crankcase flange; valve tappet lock
nuts; reverse gear thrust bearing container,
packing gland and asdapter,

Used to install and remove valve springs.
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Section VIII

FIG, AND
INDEX NO,

58

-5

-6
-7
-8

-9
~10

=11
=12

-13
=14

-15

=16
=17

TOOL
- KO,

317805

318282
318283
3la264

318285
318286

318287
318288

518289
318250
318442
526894
326978

HALL-SCOTT DEFENDER
MODEL 2268 & 2269

NOMENCLATURE

Flexockst - $/8 in, double
hexagon

Serew driver

Wrench = 10 in, single end
superad justable 1-1/8 in,
capaclty

Extension - 10 in,

Handle -~ Flexible 17 in.
Bar - Cross

Socket = Double hex 1 hex 1/2
in,. square drive

Socket - Double hex 9/16 hex
1/2 in, square drive :

Socket - Double hex 15/16 hex
1/2.in, square drive :

Socket - Double hex 1-1/16
hex 1/2 in. square drive

Socket - Double hex 3/4 hex
1/2 in, square drive

VWirench ~ Chain adjustment
sprocket :

Vren:h - Water pump packing
m

APPLICATION

Nuts and cap screws on the exhaust manifold;
intake manifold elbowa; flywheel housing;
upper and lower crankcase flange and reverse
gear thrust bearing conteiner.

‘Dlatributor cem locking screw,

Adjustadble for general purpose application.

Use with socket to reach cap screws in rear
interior wall of reverse gear housing.

Uso with sockets and extension,

Use with flexible handle and with chain tale-up

" socket wrench,

Use on spark plugs.

Nuts and cap screws on rockerarm cover, water
pump, distributor drive housing and reverse
_gear cover,

Ruts and cap screws on the reverse gear thrust
bearing retainer and generator bracket,

Cap screw on the camshaft drive sprocket.

Valve tappet nmuts and reverse gear packing mn:.s.

‘Hex on chain take-up support, Refer to figure

7-14,
Water pump packing nmuts,
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