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A good rule to follow in lacating engine.

trouble-is never to make more than one adjust-
ment ot a time. Stop and think how the engine
operates, and figure: out the probable cause of
any 'irreguim_j operation, locating the trouble by
elimination. Remember that the cause usuvally is
a simple one; rather than g mysterious and com-
plicated one. The following outline will be help-
ful in locating the ordinary engine troubles:

CRANKING MOTOR WILL NOT OPERATE

1. Discharged or low baitery:

Recommended test for battery is to check
with a hydrometer or voltmeter. i these are not
available, in emergency, o quick check for bat-
tery condition is to touch a pair of pliers quickly
across the terminals. A good fal spark will in-
dicate a live batiery.

SAFETY CAUTION: Before working around
the battery or ignition cir-
cuits, the engine compart-
ment should first be thor-
oughiy vired out and a
check made for gasoline
fumes, before brecking
any connections which
might result in an expased
spark,

2. loose or corroded battery terminals:

Check cable connections at the terminal
pasts. Dont just fook: break the connection, clean
and reclamp,

3. Defective starter switch:

First inspect connections and look for broken
wire between switch and starter solenoid. in an
emergency, turn on ignition switch and short
across starter solenoid terminals with jumper wire
to start engine.

CAUTION: Before using jumper be sure to

ventilate engine compartment to
remove any gasoline fumes.

Do not use jumper longer than 30 seconds at
a time and be sure to remove it as soon as en-
gine staris.

4. Defective cranking motor:
Inspect commutator and brushes. -

5. Engine itself may be frozen.
Crank eéngine by hand to make sure it is free.

CRANKEN_G MOTOR REYOLYES
BUT ENGINE DOES NOT:

1. Weak battery:

Met sufficient power to turn engine at normal
speed. When this condition exists the cranking
motor will have a characteristic hum.

2. Acid-eaten cable:

lnsufficient current getfing through. Give par-
ticular attention to ground connection on battery.

TROUBLE SHOOTING GUIDE

3. Stripped gear on flywheel:
This is extremely rare,

CRANKING MOTCOR OPERATES
BUT ENGINE WILL NOT START

{This also covers hard starting and slow start-
ing. Possible causes will be covered under {A)
improper Carburetion, {B) Electrical Difficulties,
{C} Poor Compression, (D) Wrong Timing.)

A, Improper Carburetion
1. Out of fuel: tank empty?

2. Is gasoline reaching fuel pump? I there
is fuel in tank, shut-off cock may be closed or the
line may be cfogged. Disconnect line at fuel
pump and blow through Jine. Look for denis in
tubing, and dir lecks in fuel pump gaskets or in
fuel fline connections. Make sure that vent to gas-
oline fank is open.

3. Is fuel reaching the carburetor? Check
screen in carburetor near inlef fifting. To check
for clogged fuel filter element, remove filter as-
sembly from carburetor and deassemble to fuel
pump. outlet line,

CAUTION: Use container to catch discharged

fuel. The Flagship engine is equipped with me-

chanical fuel pump, check for fuel flow te car-
buretor by cranking engine with starter after re-
maving filter assembly from carburetor. Also
check screen in carburetor,

4. ls fuel reaching the cylinders? Remove
spark plugs and see if they are moist. If there
is no trace of gasoline in the cylinders, carburetor
may be out of adjustment, float level too low, or
the jets may be clogged with dirf or gum.

5. Is choke closing properly? Position of
choke valve can be observed by removing aft
flame arrestor.

6. Engine flooded? If the spark plugs are
wet, this indicates flooding. Refer to Puge {15)
for instructions on deflooding the engine.

7. Air leaks at intake manifold.

8. Poor grade old or stale fuel in combina-
tion with cold weather, In very cold weather,

‘heating the oil and warming the plugs will help.

B. Electrical Difficulties (Possible troubles may
be summarized as follows.)

1. Primary Circuit.

Corroded, dirty or loose connections.
Weak, leaky or grounded condenser.
Distributor points pitted or fused.

Distributor points set to wrong gap, or
loose.

Breaker arm sticking.
Spring weak or broken.
Hinge bushing tight on pin,
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2. Secondary Circuit,

Corroded, dirty or loose connections

(Pay parficular, attention to high-tensicn

wire from coil to distributor, and all

wires in distributor cap.)

Wet wires. ]

Moisture or carbon on spark plugs por-
celains, ]

Cracked distributor cap.

Carbon contact inside distributor cap
broken or missing.

Rotor contact spring broken.

fgnition coil weak. . ‘

Cracked insulation, leaks and shorts.

Wrong type of spark plug.

Improper gap on spark plug.

Fouled or cracked spark pivgs.

Distributor wired to wrong plugs.

POOR COMPRESSION

The compression of each cylinder shouid be
checked, because an engine with uneven com-
pression cannot be “tuned successfully to give
peak perfomance.

t. Remove any foreign matter from around
the 'spark plugs, and then loosen them
ubout one turn to break free any accu-
muiafion of carbon.

2, Start :engine . and uaccelerate to 1000
REM to blow out the carbon. ({Starting
and accelerating the sengine after the
plugs are loosened is extremely important
in preventing false compression reading
due to chips of carbon being lodged un-
der the valves.

J. Stop engine and remove all spark plugs,
placing them in order that they were re-
moved,

4, Hold or biock throitle in wide open
position.

5, lnsert compressién tester in a spark plug
hole {below).

6. Crank engine with the starling motor un-
- til the .cylinder being tested passes
through at least four to five compression
strokes, using the same number of strokes

on each cylinder,

7. Repeat this test on all cylinders and re-
cord the compression reading of -each
cylinder.

8. Compression on all cylinders when new
should be 145 PS! {on the four burrel
283 cu. in.} and all cylinders should read
alike within 20 'PSI for -satisfactory -en-
gine performance,

Should a low compression reading be obtain-
ed on twe adjacent cylinders, it indicates the
possibility of a leak from one cylinder o the
other, usvally caused by o leak ot -the cylinder

" 'head gasket. If the compression readings are

low, or vary widely, the cause of the trouble may
be determined by injecting engine oil on top of
the pistons of the low reading cylinders. Crank
the engine over several times, then take o second
compression fest. If there is practically no differ-
ence in the readings when compared with the
first test, it indicates sticky or poorly seating
volves, .

However ,if the compression on the low read-
ing cylinders is higher and about uniform with
the other cylinders, it indicates compression loss
past the pistons and rings. The cause of low or
uvneven compression should -be corrected before
proceeding with an engine tune-up.
OVERHEATING

1. Worn water pump.

Obstruction in lines or passoges.
Obstruction in water intake scoop.

Scale or sand in water jockets, ,
Collapse of intake water hose under.load.
Refarded ignition timing.

Nt AW

Low -oil level in crankcase.
8. Grass in reverse gear oil cooler.

LACK OF POWER

1. Faulty compression.

2. improper timing.

3. Poor carburetion.

4, Restriction in -air supply to carburetor
caused by dirt.in flame arrestor screen; or
choke valve not completely opening.

5. Throttie control linked up so that throttle
valve is not fully .opening.

&. Dirt or water dn .sediment bowl of fuel
pump.

7. Dirt or water in fuel lines of carburetor

jets.
. Air leak in fuel pump or fuel line.
9. Air leak in intoke manifold gasket.

[~

59



o

60

10. High engine temperature, caused by worn
water pump or clogged water jackets.

11. Vent of gasoline tank not open.

12, Pre-ignition, caused by carbon deposits,
by wrong plugs, or warped valve head.

13. Engine and propeller shaft misalignment.

14. Insufficient air getting into engine com-
partment,

ROUGH, UNEVEN IDLING
1. improper adjustment of idling screw on
carburetor,
Float level too high or too low.
Idling jet air passage clogged.

2. Air leaks in intake manifold or carburetor.
Loose inteke manifold.
Damaged gasket at intake manifold.
Warped intake manifold.

Improper ignition.

Weak ignition coil. ‘

Spark plug difficulties (gap too closel.
Uneven compression.

Water leak in cylinder head, block ex-
haust manifeld or Ram’s Horn mufflers.

MISSING AT HIGH SPEED

1. Spark plug troubles,

. Broken insulation on high-tension wires,
Weak breaker-point spring.

Defective ignition circuit resistor.

Fuel obstruction, indicated by hack-firing,
Wedak valve springs.

improper tappet clearance.

MISSING AT ALL SPEEDS

1. Blown head gasket between cylinders.
2. Sticking valves, broken valve spring.
3. Fouled spark plugs, broken insulation,
4. Leaky high-tension wiring,

5. Pitted or fused breaker paints,

6
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. Incorrect breaker-point gap.

. Defective ignition circuit resistor.
. Improper valve toppet clearance.
. Punctured condenser.

10, Gasket leak at intake manifold,

11. Carburetor out of adjustment.
CRANKSHAFT KNOCKS. (Do not confuse with
normal reverse-gear bock lash.)

These are usually detected as dull, heavy,
metallic knocks which either increase in frequency
as the speed and load on the engine is increased,
or are more noticeable at idiing speeds. The mast
common crankshaft knock is that caused by ex-
cessive clearance at one or more main bearings.
This is most audible when engine is pulling haid,
on acceleration, or-when engine is-cold: By alter-
nately shorting out each spark plug, the approx-
imate localion of the icose bearing can usualiy

hel
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1

be determined. Excessive crankshaft end play
causes o sharper noise or rap which oceurs af ir-
regular intervals, In bad cases this can generally
be detected by releasing and engaging the
cluteh.

Causes of crankshaft knocks inciude the fol-
lowing:
. Excessive bearing clearance,
. Excessive end play.
Eccentric or out-of-round journals.
Sprung crankshaft.
Bearing misalignment.

B N e

Insufficient oil supply,
Low oil pressure.
Badly diluted oil.

9. Loose fiywheel.

m\-lQ(n

CONNECTING ROD NOISES

Connecting rod noises are wsually a light
pound or knock of much less intensity than main
bearing knocks. The noise is usvally evident with
the engine idling and becomes louder when en-
gine speed is slightly increased. Connecting rod
noise can best be located by shorting out one
spark piug at a time. These noises should not be
confused with piston or pisten pin noises. Pos-
sible causes are as follows:

1. Excessive bearing clearance on crank jour-
nai.

insutficient oil suppiy.

Low oil pressure.

Badly diluted oil.

Misaligned connecting rods.

S

Qut-of-round or tapered crunk journal,

PISTON NOISES

The most common piston noise is ‘slap”,.due
to the piston rocking from side fo side in the cyl-
inder. Piston slap usually causes a hollow, muf-
fied bell-like sound, or a click. Slight piston
noises that occur with a cold engine and disap-
pear after the engine is warm do not ordinarily
warrant an overhauling. Piston slap is most
audible when driving the engine at low speed
under load. Do not confuse with reverse gear
back lash, which is normal in a marine engine of
this type, especially at. speeds below 400 RPM.
Piston ring noises generally cause « click, snap,
or sharp rattle on acceleration.

Piston and ring noises can be located by
putting a spoonful of heavy engine oil [SAE)
into the suspected cylinder through the spark
plug hole. Crank the engine over by hand for
several revolutions with the ignition off, until the
oil has worked down past the piston rings. Re-
place the spark plug, start the engine, and deter-
mine if the noise still exists,

0
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e PISTON PIN NOISES

The most common piston pin nocise is the re-
sutt of excessive pision, pin cieorance. This is
characterized by a sharp, metalic double knock,
generally audibte with the engine idling. Pessible
causes:

1. Excessive piston pin clearance in piston

- boss.

2, Conneciing rod end rubbing piston pin
boss,

- YALVE AND TAPPET NOISES

o “Motsy valve action has o characteristic click-
ing noise occuring usually at regular intervals.
. The frequency of valve action noise is generally

o are operdted by the camshofi running at one-
half of crankshaft speed. if one or two of the
. valves or tappets are causing the noise, the
clicking sound will be intermittent, but if the con-
L dition exists with @ majority of the valves, the
noise may be continuous.

e The common couse of valve action noise is
: Ihat of excessive clearance between tappet and
i valve stem. Correct setting will be found in spec-
' ifications. Do not set for iess than specifications
— call for, since this is liable to cause burned
valves,

Possible causes of valve and tappet noises:
e 1. Excessive valve stem io tappet clearance.

. 2. Threads siripped on adjusiing screw.
P 3. Weak valve springs.
4

. Excessive valve stem to guide clearance,

SPARK KNOCK AND FUEL KNOCK

included under this heading are Pre-ignition
o and Detonation, Pre-ignition is caused by an in-
candescent particle of carbon or metal in the
Pl combustion chamber which fires the mixture pre-
maturely while the piston is still rising. Detona-
% tion is caused by fuel of low octane ruting which
o burns too rapidly, throwing o sudden and abnor-
Pl matly high pressure againt the down-moving pis-
ton. The two- have a similar sound, o metallic
ringing knock which is ofien described as a
“ping." This is vsually heard when the engine is
laboring, accelerating rapidly, or overheated.

Causes:
1. Carbon deposits in combustion chamber,
2. lgnition timed too early,

3. Weak springs in automatic distributor ad-
vance,

4. Incorrect spark plugs {too hot}.

3. Carbon on spark plugs or burned por-
- celains.

6, Sharp metalic edges in combustion cham-
N ber or on gasket edge.

less than other engine noises because the valves.

7. Cylinder head gasket projecting in com-
bustien chamber.
B. Hot valves resulting from:
Insufficient tappet clearance.
Water iines too small.
Use of wrong type of valve.
Improper seating.
Thin edge valves.
Warped or cracked valve heads.
?. Excessive engine lemperature, coused by
faulty water circulation,
1C. Low ociane fuel.
1. Old or staie fuel,

12, Extremely lean carburetor mixture.

BACK-LASH KNOCK

This can, under certain conditions, appear
as a rattle or chuckling noise in the reverse gear,
and it may be easily confused with other types
of engine knocks. )

It is covsed by normal beck lash between the
teeth of ithe reversing gears, and it is heard only
at low speeds, “washing out’’ when the engine
is accelerated above 600 RPM. Normal back lash
is nof an indication of wear, and is harmless.

VIBRATION ORIGINATING AT ENGINE

The commonest sources of vibration origina-
ting in or on the engine, as distiriguished from
causes originating ovtside the engine [covered
below} are as follows:-

1. Mis-firing.

2. Misalignment of engine and propelier
shafi. :

Bent or off-center coupling.

Engire icose on bed.

Engine support loose on cylinder block.

Unbalanced or sprung crankshaft.

O n b 3

7. Unequal compression of cylinders.

COMMON YIBRATION OR NOISE
ORIGINATING QUTSIDE THE ENGINE

Thumping sounds and vibration originating
autside the engine often felegraph along the
propeller shaft and appeor to originote in the

engine. These may be caused by one or more of
the following: .

1. Bent propelier.
2. Sprung propelier shaft,
3. Worn stuffing box.

UNCOMMON ENGINE NOISES

The following possible couses of engine noise
are. more rare, but should be considered ond
checked in locating foreign sounds:

1. Flywheel lcose on crankshaft.
2. Crankshaft pulley loose on flywheel.
3. Foreign object in exhoust passages,



4. loose exhaust pipe ot manifold con-
" nection.

5. Loose engine accessories, such as gen-
erator, wuterpump, etc.

BACK-FIRING AT CARBURETOR

Engine back-firing through the carburetor
when starting cold is many times unavoidable as
it is the result of imperfect air-gasoline mixture,
which .4ll automatically correct itself after the
engine reaches normal operafing temperatures.
The cause of back-firing in this case is late burn-
ing of the mixture in the cylinder, due to improp-
er -ratio of fuel to air, igniting the incoming
charge and causing an explosion in the intake
manifold and carburatar. Thus lean mixtures and
retarded spark are the commonest cause of back-
firing. Continved sack-firing after the engine is
warm should be ‘corrected by checking the foi-
lowing possible causes:

1. Excessively lean fuel mixture,

. Late ignition timing.
Incorrect vaive fiming.

L M

Improperly seating valves, especially in-
take.

Obstruction in fuel line.

Dirt or water in sediment bowl,

Intake manifold air feaks.

Poor grade of fuel.

®m N O

9. Secondary wires crossed in distributer cap.
10. Distributor governor sticking.

11. Bawy warn or improper spark plugs,

V2. Defective ignition circuit resistor,

13. Worn lobe off camshaft.

ABNORMAL OIL CONSUMPTION
1. Worn forward or rear end oil seal.
2. Enginé half of propeller coupling not con-
tacting oil seal.
3. 8ad oil seals at clutch shafts,
4. Damaged or poorly fitting gaskets.
5. Cracked oil pan.
4. Worn piston rings.
7. Excessive valve stem cledrdance or worn
0" ring seal.
8. Crankcase oil level to high {refer to page
NOTE: Marine engines normally consume
more oil than automotlive engines of
like size.

LOW OIL PRESSURE

Normal oil pressure in a new engine is 30 to
40 pounds. A pressure of less than 20 [bs, calls
for investigation. [5 to 15 Ibs. is satisfactory at
idle.}

Possible causes of low oil pressure:

1.. incorrect grade of oil. {Correct viscosity
is SAE 20.}

.
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2. Badly diluted engine oil.

3. Worn bedarings.

4. Qil relief valve not properly seating, or
stuck. Look for dirt on seat of valve.

5. Air leak in oil pump suction line.

4. Siudge on oil pick-up screen,

7. Pick-up screen not submerged, due to in-

sufficient oil or engine installed at too
steep angle.

8. Worn or damaged pump gears.

?. Inaccurate oil pressure gauge.

HIGH Qil PRESSURE

Oil pressure should not exceed 40 Ibs., ex-
cept momentarily when the engine is started up
cold. Abnormally high all pressure is not desir-
able because it increases oil consumption. Pos-
sible causes of high cil pressure:

1. Engine oil too heavy. [Use SAE 20.}

2. Relief valve not opening. (i may be
stuck, or spring .may be too stiff,

3. Obstruction in distributing system.

4. Inaccurate oil pressure gauge.

FOULED SPARK PLUGS

Worn piston rings.
Worn eylinders,

Excess piston clearance, -
Rich mixture.

Plugs too low in heat range. {For correct
plug, see specifications. )

6. Gap too narrow, causes missing at idie.

BURNED SPARK PLUGS

1. Plugs too high in heat range. [For correct
piug, see specifications.)

Lean mixiure.

Late ignition timing,

Engine overheated, due to worn water
pump, obstructions, etc,

Low ociane fuel.

Badly leaking valves.

. Cracked valve seat.

3
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- WARNER VELVET DRIVE
HYDRAULIC MARINE GEAR

DESCRIPTION AND MAINTENANCE PROCEDURES

The Warner Hydraulic Marine Gear consists
of a planetary gear set, a forward clutch, o re-
verse clutch, an oil pump and a pressure regula-
tor and rotary control valve, all of which are
contained in o cast iron- housing along with
necessary shafts and connectars, ta provide for-
ward, reverse and neutral operation. A direct
drive ratio is used for all forward opeation.

In reverse, the speed of the cutput shaft is
equal to input shaft speed, but in the opposiie
direction. Shifting is accomplished by fore and
aft movement of the shift lever, which in turn
rotates the control valve and directs oil under
contralled pressure to required channels.

Oil pressure is provided by the crescent type
pump, the drive gear of which is keyed to the
drive shaft and operates at fronsmission input
speed to provide screened oil to the pressure re-
gulator. Both input and output shafts are coaxial
and splined at outer ends, The unit is sealed
against escupe of oil and eniry of dirt and water.

The Warner Hydraulic Marine Gear has a
seperate oil supply,

It is recommended that Avtomatic Transmis-
sion Fluid Type "'A” be used. When filling trans-
mission, unit should be filled to the full mark on
the dip stick. The unit should be turned over at
low speed for a short time in order to fill all the
circuits, in cluding the cooler and cooled piping.
After this has been done the proper amount of
oil should be added to bring the transmission
fevel up to full mark again.

The transmission should be checked period-
ically for proper oil level reading.

We recommend a seasonal complefe oil
change. After removing the oil from the unit, the
removable oil screen should be thoroughly clean-
ed before refilling the transmission with Type A"
lubricant.

A cooler of sufficient size should be used as
we recommend that the oil lemperature is not to

exceed 190°.
IMPORTANT

For any change in direction of rotation see
instruction manual.

Position of control lever on gear whan in for-
ward should be shifted to the point where it
covers the letter "'F" on- case casting. The war-
ranty is cancelled if the shift lever poppe! spring
and/or ball is removed, or if the control fever is
changed in any manner, or repositioned, or if
linkage between remote conirol and fransmission
shift lever does not have sufficient travel in both
directions.

For repairing units and further maintenance
information see our '"Velvet Drive' Service Man-
ual available at. $1.50 per copy for direct drive
each model and $2.00 each for the reduction
portion of the transmission assembiy.

The following are identification markings for
Warner Gear "'Yelvet Drive™ Marine Gears:

A B C
Hand Forward Ta
Model of Rotation Raﬁpﬁ i Colgr
AS1-71C Both 1 1 . Red
AS2.71C Both f1.52 01 Red
AS4-71C Both 2.57 1 Red .
AS7-71C  Counter-Clockwice 1.91 : 1 Red
AS7-71CR  Clockwise 1910 Red

Zid e

MNOTE: The hand. of rotation-réferred. to ahove is

when viewed from stern of boal-looking forward.
These areas te indicate basic

model color code column: "C'

Batico as shown
in Column "B"

HORCWARNER CORP: .

“MUNCIE: INDIANA - _
ROTATiON OF FRONT PUMP ASSEMBLY

The direction of the front pump rotation on
an assembled fransmission can be changed by
backing off the four bolts, marked "A" in figure
below, and tap pump housing with o soft ham-
mer to free the pump housing from the gasket.
The pump can then be indexed to the desired
position without pulling the pump assembly out-
ward, Pulling the pump outward ccross the drive
gear spiine may damage the seal when maiching
the rotation of the transmission with the engine
rotation.

BOLTS — 1.-7/8" long HEX 'HEAD BOLTS —
Marked “A"

Model as shown in column "A" "7

£



. | WARNER VELVET DRIVE
HYDRAULIC MARINE GEAR

o

HYDRAULIC REVERSE GEAR

The Borg Warner Hydraulic transmission is

o lubricated sepqrarely from the engine, and be-
fore engine is started for the first time the hous-

:"” ing must be checked for oil up to high fevel mark
on dlp stick. Use type A Hydraulic fluid. Capacity
will vary with,the installation angle, and o unit
w"im,,reduchﬁ , gear will of course require more
. than . cﬂdlreq, c!rwe unit, but an approximate
o quantity willi be- from 1-1/2 qts, for DD and 3
qfs. for the Reduction units,

i

After the initial fill, check the oil level again
after the engine has been run for a few minutes

to be sure the oil I " in both the reduction gear
r— and reverse gear.,. cdequcﬂe The reason for this
o is thqt a certcun amount of ofl is requited to fill

internal passoges within the transmission,

Oil "evel st ‘bes maintained ‘at the praper
i height r‘r order for tag transmission to function
prope y, and this should-be checked every Hme

o crankeas - oil ievel is checked, which should he
o] every da, W the oil level is 100 low, there is not : : ; Sl
enough ¢ in fthe sump to operate or lubricate 71-C DIRECT DRIVE TRANSMISSION
the tran aission. If the oil level is too high, it | .
. . . Location of several transmission delails are
gear covar under certain types of operation. shown above. g
We recommend transmission oil change every A — Ol Filler Cap
may be forced out of the breather on the reverse B -— Shift Lever
. 100 hours of engine operation. Regular oil . : C— Qutput Shaft Flange
R change is important on o Hydraulic mechanism D — Mounting Pads and Mounting Bolt-holes
e because regardless of the apparent condition of E— Front Oil Pump
the ail itself, the oil sump may accumulate sludge F-— Drive Gear
= and wear particles which will damage the close
_ fitting surfaces in the pump.
Lw CAUTION: Cleaniiness is especially important

in adding oil or changing oil be-
- cause dirt getting into the oil may
- damage the oil pump or the neo-

- prene o-rings on the pistons. a
- To remove old oil, insert hose of sump pump
; through dip stick. hole, then after pumping out as
-~ much oil as possible; Remave oil screen and clean
_ off all residue..
_ CAUTION: Be sure- the sump pump hose is
= fang. enough to.reach to the bot-
tom of the reverse gear hausing.
' Non-foaming oil is commercially sold under
e

the name of "automatic fransmission oil, type
A" This special oil Is low in viscosity and has
excellent non-foaming characteristics,




ENGINE INSTALLATION

Proper engine installation is a condition of
the Flagship Marine Engine Warranty. When
installing an engine it is advisable jo take pre-
cavtion to insure the best possible installation.

This will resylt in the elimination of service
troubles caused by fauity installation.

1. MOVING THE ENGINE: The engine is
equipped with two lifting eyes positioned at
diagonally opposite corners of the intake mani-
fold, which are designed to carry the full weight
of the engine and reverse gear assembly. Aux-
iliary slings should not be put around the engine
as they will not hold the engine as safely as the
lifting eyes and the use of slings may damage
engine uaccessories: .

2. ENGINE BED: This should always be of
sufficiently strong section to ihsure rigidity and be
well secured to hull structural members. Engine
beds not only support the weight of the engine
but absorb the full thrust of the developed engine
power. Maximum mounting -angle of the engine
on the beds should not exceed 20 degrees from
the operational water line. Remember that the
angle between the éngine and the water may
increase if the boat is heavily loaded at the stern
and the bow is light and high. Engine mounting
legs resling on wooden engine bed stringers
should have adjustabie metal mounting wedges.

3. EXHAUST PIPING: The exhaust piping
must never be reduced in size at any point
smaller than the 2" size which are provided in
the exhoust elbows; or the 2'' ID opening in the
Ram’s Horn type exhuusf muffler if the engine is
so equipped. It may, however, be increased in
size. Use standard 2'' pipe and fittings only, or
tubing of equal or larger inside diameter. Do
not use ''street ells" for connections, and no
bends should be more than 45 degrees. The ex-
haust must.be ahove the water line,

4. WATER PIPING: For salt. water operation,
use of non-coliapsible hose of at least 21D or
copper pipe of at least 3" standard: plpe size
and copper fittings only are ‘recommended. Do
not use “sireet ells” between the thru-hull fitting
and the water intake piping supplied with the
engine. We recommend installing o good quality
non- collcpsnble hose which should be positianed
over the pipe nipple supplied on the inlet side of
the water pump to provide the connecting line
between the water pump and the thru-hull
fittings. Allow sufficient slack in hose to provide
flexibility. This hose when used with properly
tightened hose clomps will not transmit engine

vibration te the thru-hell ang Avoid sharp
bends.

5. WATER INTAKE SCOOP: . Fhru-hul! fitting
should always be {1} size iqrger than the pump
intake size, locate the scoop so }huf the intake
pipe to pump line will be as short' and free1 from
sharp bends as possible. Sharp™bend?. reduce
flow and add to load on pump. s

’

6. SEA COCK: A gate valve in ,E';g‘fe wuater
intake line is desirable but not essenticl¥1t must
be free flow type and of sufficient size tHrevent
any restriction to the flow of water,

7. FUEL TUBING: Fuel line between the fank
and fuel pump must not be smaller in diameter
than the size indicated by the tube between. the
fuel pump and the fuel filter supplied with engine.
A flexible section of fuel line of sufficient size is
desirable and recommended between the fuel
pump and the copper tubing fuel line.

8. OIL PRESSURE GAUGE CONNECT]ON A
fitting is provided on the engine to which either
a tube for a direct pressure gauge or an electric
oil pressure gauge sending unit can he attached.
This fitting is the 45 degree 1" “street ell”" which
is screwed into the top of the block. just forward
of. the distributor.

?. ENGINE ALIGNMENT: ' Remove all bolls
from the coupling flange and.rotate the shaft
one complete turn, or 340 degrees, checking the
gap between the flange :faces with ‘a feeler
gauge. For satisfactory alignment; the machined
faces of the coupling flanges: should be exactly.
paralief so that a .003 gauge con be'inserted at
any point. It may be necessary to shift the
engine or aluminum mounting wedges to get
perfect alignment with the propeller shaft at time
of installation, and again after the boat is in the
water when the final alignment check must be
made.

L C
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The.Carter WCFB Climatic Contrel Carburetor
is available- as.standard equipment on most of
our. 8 cylinderFlagship Engines.

Basically; the-Model. WCFB Carburetor is two

dual. carburetorss confained in one: assembiy and-

is' built- from four basic castings: Choke: housing:;
bowl cover; carburetor body, and. throttle flange:
The section- containing: the metering..rods, accel-
erating- pump and choke is termed. the primary
side- of the carburetor, and the ofher section is
termed- the: secondary side. [t has-five: conven-
tional systems as: have been used: in previous
carburetors, float system, low speed system, high
speed system, pump system and climatic control
system (choke),

Major carburetor overhauls should never be

attempted by anyone- other' tham an expert.
Minor adjustments, if necessary, may be made by
the owner.

AUTOMATIC CHOKE ADJJUSTMENT

Your Flagship ¥B Engine is equipped with an
automatic choke. Normal setting of the choke is
such: that the index murk on the plastic cover is
jined up with the- meoided center mark on the
choke heusing, but can vary slightly due to cer-
tain climate canditions.

When operating temperature i3 reached,
check to make sure that the choke valve is full
open. All moving parts of the choke and throttle
inkage should be checked periedically with oii
or grease applied as required.

The automatic choke reduces the danger of
row or unvoporized fuel entering the combustion
chamber and leaking into the oil. reservoir.

An efficient crankcase ventilating system
draws off fuel vapors and aids in the evaporation
of the raw fuel and water which may find its way
into the oil pan.

FLAME- ARRESTOR::

Flagship- V8 engines are equipped with an
approved type flame arrestor.

FUEL FILTER

The fuel fiiter bowl should be removed period-
ically and the.water and sediment drained. The
filter element should-be- inspected for clogging.
When removing the-bowl be careful to see that
no gasoline: is spilled. into the bilges; if the fuel
tank is higher than the bowl it will be necessary
to close: the: fuel. line shut-off valve at-the fank
ta prevent: siphoning:,

When re-installing the bowl be sure that the
gasket is in good condition and. firmly seated,
and that the bowl is tightly clamped into piace.
Inspect this joint for leakage after re-instaliation
with the engine running.

CARBURETOR

LINKAGE

Every 50 hours apply CRC-466 directly from
spray can to- all joints of the carburetor and
throttle: linkage.

FLOAT ADJUSTMENT

FIG.1. MEASURINC—‘; FRIMARY AND SECONDARY
FLOAT LATERAL AND VERTICAL ADJUSTMENT.

GAUGE

SECONDARY"

1. Lateral adjustment (Fig. 11). Position
gauge directly under the center of secondary
float with notched portion of gauge fifted over
edge of casting as illustrated. Sides of float
should just clear vertical uprights of gauge, other-
wise bend float arms us required. Repeal this
adjusiment on the primary flodt using the gauges
that are provided with kits.

PRIMARY

2. Yertical adjustment (Fig, 2 ). With float
gauges. positioned as in the above, tops of
floats should just clear the horizontal bar of
gauvges, otherwise bend arms of floats as re-
quired. Proper distance between ton of Roats
and bowl cover is 1 inch on se‘condory floats
{measured with tool from kit}) and 1 inch on

primary float {measured with fool fromakit).
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CARBURETOR

FLOAT DROP ADJUSTMENT

PRIMARY SECONDARY

1. Drop measurement must bhe made  with
bow! cover gasket removed.

2. Float drop adjustment [Fig. 3 } with
bowl cover held in upright position and measyr-
ing from the center of the float, the distance
between the top of the floats and the bottom of
the bowl cover should be £ inch for primary
floats and 3 inch for secondary floats (Fig.
3 ). Bend float tangs. as required to achieve
these distances. -

BOWL COVER ATTACHING SCREWS

L—LONG
M-~ MED UM
S—SHORT

-
Fig. Ne. 4 location of Bowl Cover
Attaching Screws

1. There are 16 Bowl Cover Attaching Screws
installed in the bowl cover assembly, determining
proper location of the different length screws
from Fig. 4.

2. Tighten all screws evenly, working from
the inner located screws to the screws located
around the outer edge of the Carburetor.

{7}
(1]
(8}

WCFB FOUR BARREL CARBURETOR

SPECIFICATIONS

Carburetor ____ . ______... Carter :

Part No. _ . ______________. 35858
Throttle Bore .
Primary . _______. '_1-5/1'6" ]
Secondary ________.______. 1-5/16"
Main Yenturi

Primary R TP b
.Secondary ___________ fo-- 121787

Small Yenturi

Primary _____ mm e 11/32" ..

Secondary _ .. _______ _____ 11/32™
Low Speed Jets

Idle Needle Orifice ________ 0595

Primary _____.______.___. .G31
Main Metering Jets

Primary - ____. .086
Secondary .. ___._____.__. 074
Metering Rods

Economy Step _____..______ . 067

Power Step ______._.______ 0446
Float Setting . ___. Gasket removed [Casting to

float top}

Primary _.__ . _____.___ 1/8"

Secondary __._..____ S 174"

Choke Setting
Accelerator Pump

Capacity - 10 Strokes ______ 185 ccto 21.5 cc

Idle Port

length __________________ 113 to L1119
Width L. _____ 029 to 031
ldle "Mixture Screws

{Turns open} ______.____. 3/4 to 1-3/4
Idle Speed

Standard - ____.__1 ____._ 4600 RPM
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EIGHT CYLINDER PUMP CROSS SECTION

The fuel pump used on the V8 Flagship and
models are of the diaphragm type. - The pump
Rocker Arm is actvated by a Push Rod, located
in the cylinder block between the pump and the
fuel pump eccentric on the camshaft,

1 — Qil Seai and Retainer

2 — Diaphragm Spring

3 - Digphragm Assembly

4 —Inlet Yalve

5 — Qutlel Valve

6 — Pump Body

7 — Pivot Pin

8 — Rocker Arm and Lever Assembly
9 — Rocker Arm Return Spring
10 — Fuel Cover
11— Pulsator Diaphragm
12 — Pulsator Cover .

CARBURETOR




LAYING UP INSTRUCTIONS

If the engine is to be out of service over «
“lay-up’ or storage period, it should have proper
care. These instructions give o quick and safe
methed of preparing for storage.

CARE OF ENGINE

1. FIRST CHANGE OIL. With the engine and
reverse gear thoroughly warmed up, remove the
old oil (see "Lubrication™ section} while it is hot
and is therefore holding in suspension the accu-
mulated impurities which are the product of com-
bustion, These impurities are coarbon particles
and forms of sulphuroys and carbonous acids that
will attack bearing metals. Remove the element

from the engine oil filter and after thoroughly.

cleaning out the filter con, install o new flter
element and reassemble. Refill the engine crank-
cuse to the full mark on the depth gauge with «
goad grade of fresh Heavy Duty oil designated
"for Service MS" or ""For Service DG" of SAE 20
viscosity. :

NOTE: The Borg Warner Hydraulic reverse gear
has a separate oil supply, The reverse gear

should be filed to the full mark on the depth
gauge with Automatic Transmission fluid Type A.

2. AFTER FRLING THE ENGINE AND REYERSE
GEAR with fresh oil, start and run the engine in
order to distribute clean oil threugh the engine.
Let the engine run for a few minutes, then shut
it off.

NOTE: White the engine is running to distribute
the oil is a good time to drain the fuel from the
line, fuel pump, fuel filter and carburetor. [See
Step “'7" this section,)

Recheck the oif level in order to be sure that
after filling the filter, the level is stll at the full
mark on the depth gauge. Add cil if necessary.

Further steps can be taken towards proftecting
your VB overhead valve engine for storage; such
as, removing the valve covers and spraying or
tightly cogling the exposed mechanical parts such
as valve stems, valve springs, lifter arms, valve
rotators and push rod ends, with a film of pre-
mivm grade SAE 30 engine oil. [Premium grade
engine oils produced by reputable refineries con-
tain o rust preventive additive.)

3. PROTECT CYLINDER WALLS by removing
the spark plugs and spraying o small quantity of
the previously mentioned premium grade SAE 30
engine oil into each cylinder. If o means of
spraying the oil into each cylinder is nat avail-
able, this operation can be performed with «a
squirt-type oil can after which the engine can be
turned over a few times with the spark plegs out,
in order to distribute the oil evenly over the
eylinder walls.

CAUTION: If you use the eleckric siarter for
cranking the motor at this time, the spark plugs
must be out; otherwise, the oil may be com-
pressed enough to breck the pistons.

Before replacing the water pump drains, it is
advisable to close off the sea cock, and after
loosening the hose clamp, remove the lower end
of the water intake hose in order to drain it, Then
crank the engine over a few times to assist in the
complete draining of the water pump.

Replace all drain plugs‘ and close dll drain
cocks.

The filling of the water passages is particu-
larly important if the engine has been operated
in salt water, as it wiil exclude oxygen and thus
retard rusting. All drain plugs peinted red.
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5. DISCONNECT BATTERY AND REMOVE
FROM BOAT.

CAUTION: Since you will surely get some hot
sparks in disconnecting the batiery, be sure that
the gasoline fumes are exhausted from the bilge,
It is also advisable to disconnect the battery
before draining the fuel lines which usuvally

results in the dripping or spilling of some gasaline
in the bilge.

4. DRAIN THE FUEL TANK AND GASOLINE
LINES: By draining all fuel, it will prevent the
formation of gum or varnish deposits as g result

of evaporation in the component parts of the fuel
system and contamination of the .gus in the fuel
tank as o resuylt of condensation. Furthermore, it
is @ common sense precaution against fire. The
draining pracedure should include the fuel tank,

fuel lines, fuel pump, sediment bowl and
carburetor.

An easy way to drain aoll the components of
the fuel system with the exception of the gasoline
tank is to start the.engine, and while it is run-
ning at a fost idle, close the fuel line shut-off
valve located at the tank and loosen the tubing
fitting on the engine side of the shut-off valve,
By allowing the engine to run until it stops of its
own accord you will of course have used all the
fuel out of the fine, fuel pump and carburetor
bowl. There will be a small amout of fuel left
in the filter bowl which will be easy to dispoase
of by removing the fuel filter sediment bowl.

After the engine has sfopped, be sure to turn
off the ignition switch. Siphon off any fuel re-
maining in the gas tank. Clean the tank now. It
will be easier than iater on,

CAUTION: An ‘“emply” gasoline tank is a
source of danger since vapor is more explosive
than raw gasoline.

LAYING UP INSTRUCTIONS

7. ELECTRICAL EQUIPMENT: The voltage re-
gulator, starter and generator are best cared for
if they are removed from the engines, then
cleaned and wrapped in waterproof paper and
stored in a dry place with on even temperature.
Spark plugs should be replaced in the cylinder
head and tightened down firmly, These protect
the threads and seal out dirt. Do not use corks
in spark plug holes. Remove the battery and
have it cared for by your dealer or g local
battery dealer,

8. EXTERNAL CARE OF ENGINE:

A. Examine the paint on the outside of
the engine and repaint any demaged
spots before rust appears, Flagship
disfributers can supply touch-up paint
in cans, one pint size.

B, Always disconnect the propeller shaft
from the engine af the coupling hefore
hauling boat from the water. This is
to prevent straining or bending the
shaft. Now is a good Hme to check
the propeller for bent biades.

C. Put a tarpaulin or waterproof canvas
cover |posely over the engine to pro-
tect it from water drips and snow. Be
sure the covering is not too tight be-
cause good ventilation is desirable:
this discourages rust and condensation.

7. HOW ABOUT OVERHAULING: If the
engine has been in service for an ‘extended
period, ifs performance will be improved by g
general overhaul. During storage period is the
time to do it. Don’t wait uniil the boat is needed
in a hurry.

These tips on servicing your boat can help you
enjoy it to the fullest if followed, these tips will
insure dependable operation, long service and
satisfaction. For extensive repairs - or overhaul,
call on your authorized dealer, in whose esta-
blishment your engine will receive expert cdre,

0



STARTING ENGINE
AFTER STORAGE

1. Droin antifreeze from all waier passages
and ciose all drains.

2. Reconnect wuoter pump intake hose and
open sea cock,

3. Fill the tank with o good grade of clean
gasoline of B0 octane [Motor Method) or better
for Model 225,

4. Double-check the gasoline line and fittings
for ieaks.

5. Check the lubricating oil and make sure
the crankcase is filled to the high ieve! mark on
depth stick, using SAE 20 oil of Heavy Duty qual-
ity designated “‘For Service MS" or “"For Service
DGh, _

6. Put new grease idmall grease cups ond a
few drops of engine oil in the oil cups of gen-
erator and cranking motor if they are so equip-
ped; also on all control joints, Remove all old
grease from grease cups before refilling.

7. Brightern up the terminat posts on the bat-
tery using steel wool, and attach cables. After
tightening down the clamps, smear lightly with
grease to exclude acid and air, Do not put vase-
line on the battery posts hefore aottaching the
cables, as vaseline is ¢ nonconductor,

8. Clegn all coniacis inside the distributor
with fine sandpaper. {No. 00) or o small point
file. If the points are pitted, dress them down
evenly on an oil stone or, better still, replace
them with a new set of points. Wipe inside of
distributor clean and rub a very thin film of cup
grease around the cam and termincls inside cap.

9. Inspect top of pistons by looking through
the spark plug holes using a flashiight and make
sure there is no excess oil sianding on top of the

pistons. Inspect spark plugs and check te make
certain they are set for the correct gap. if they
lock doubHul, replace them with new plugs or
have them sandblasted and tested. One faulty
plug con cause no end of trouble.

10. Now is a good time to recheck the stock
of spares. It is o good policy to carry on board
an extra condenser, disiributor roior, distributor
cap, coil, set of distributor points, set of spark
plugs and filter element. These should be pro-
tected by wrapping-in waterproof paper, For ex-
tended cruising it is wise also to carry a spare
propeller.

11. Tighten down all bolts, nuts, screws, pay-
ing particular attention to the eylinder head bolts,

. the lag bokls holdmg engine to the bed, nnd

electrical connectiond?

12. Reconnect the coupling after the boat is
put in the water and check the olignment, Tighten
up on stuffing box as necesary.

13. CAUTION: Before starting the engine, re-
move the engine cover and let the engine com-
partment air out. Make sure the bilge is dry. Be
certain there is no possible cause of fire — rags,
gas or oil leaks, open tins of kerosene or guas-
oline, eftc., anywhere around fhe boat.

14. Finally, with gascline in the tank, oil in
the pan, propeller tight on the shaft, stuffing box
tight, engine running normally, water coming
freely through the overflow, oil gouge and am- "~
meter reading O. K. —vyou will be ready for «
triel run. It is important fo check the reverse gear
carefully at this time to make sure of having
proper oil fevel.

« 15: If you have questions, ask your dealer.
Don't guess.

o
— HAPPY BOATING!
Follow the instructions and recommendations
- outlined in this manval carefully, and you will
: benefit by having years of trouble free pleasure
o . as well as maintaining the value of your boat.
Regular care and attention to details will help
. you spot trouble before it starts and make it pos-
. sible for you to en|oy every boating day.




