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- YOUR NEW CH.RIS-CRAFT MARINE ENGINE 

Your Chris-Craft  Marine Engine has been delivered to you af ter  a great  deal of 
skillful engineering. careful k & . f a c t u r  e, and exhaue tive testing. Chris -  craft'^ years 
of practical experience in the marine field a r e  packed into every engine leaving our 
plant. With reasonable c a r e  during operation and a minimum amount of maintenance, 
this engine will deliver a maximum amount of dependable, economical performance 
and long life. 

LDENTIF'ICATION 

On every engine there is a plate on top of the manifold giving the model and ser ia l  num- 
ber.  This information is important and should be included in all parts  orders  and cor- 
r espondence relating to the engine. 

USE GENUINE FACTORY REPLACEMENT PAR TS 

All Chris-Craft  Marine Engines have special par ts  designed to give the best perfor- 
mance under conditions found only in  mar ine  use. To insure  long life and dependable 
performance. we strongly recommend that only factory replacement parts  be used. 
These m a y  be  obtained f r o m  your nearby Chris-Craft  Dealer. Internal engine parts 
of  other manufacture a r e  plainly marked i n  the par ts  lists and these parts may be ob- 
tained f rom the manufacturer and his distributors. 

BREAK- IN 

It is very  important that the engine be broken in properly. All moving parts  in the en- 
gine . a re  new' and have only been run  for a few hour s,while the engine had i t ' s  final test. 
Engines must  be  run carefully in the beginning until a l l  par ts  a r e  warn in and the en- 
gine becomes limber. Only then will it be  safe to run  the  engine f a s t  for sustained per- 
iods of 'time. 

Running new engines or engines after a major overhaul a t  excessively low RPM for  
long periods should be  avoided because :it will tend to prolong the break-in period and 
delay proper seating of pis ton rings . 
During the f i r s t  ten hours operation, do not exceed 2500 RPM. During the second ten 
hours operation, do not exceed 3200 RPM. We do not recommend a continuous speed 
in  excess of 3600 RPM. Use in  excess of 4000 R P M  voids factory warranty. An 
abnormal r i s e  in engine temperature will indicate that the engine i s  being run a little 
too fast. 

During the ent ire  life of the engine, always run  the engine a t  medium speeds to aliow 
the oil to warm up before running at sustained high speeds. When coming to the dock 
af ter  a run  always allow the engine to run  a t  moderate speed for three  to five minutes 
before turning off the ignition. This can bedone by slowingdownaeveralhundredyard~ 
before you get to the dock and coming in slow or letting the engine idle af ter  you have 
come into the dock. This is to allow the valves to cool downwhile the water is  still c i r -  
culating in the engine. This will help prevent warped valves. 

\ 1 TO START ENGINE 

Before starting the new engine, check the oil level in  the crankcase, check fuel in tank 
and ventilate engine compartment thoroughly, Shift the reverse  gear to neutral posi- 
tion. Open the throttle slightly (approximately 1 / 8  open. 
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'With ignition key, turn on switch and engage the s tar ter .  Do not engage the s tar ter  
for prolonged periods. If the engine does not s t a r t  immediately, investigate the cause 
of trouble. As soon a s  the engine s tar t s ,  release the s t a r t e r .  Check to make sure 
that oil  pressure  is present and that cooling water i s  circulating. 

This engine is equipped with a n  automatic choke. If the engine does not s t a r t  due to 
.flooding, the throttle should be opened fully which will reduce the choking action. The 
s tar ter  should be engaged with throttle opened fully. As, soon as engine s tar t s  close 
the throttle.  

Before engaging or  disengaging the reverse  gear i t  i s  advisable to slow the engine 
down to 1000 RPM o r  less .  Shifting a t  higher RPM will shorten the life of the reverse  
gear  and may cause damage. 

L U B R I C A T I O N  S Y S T E M  

OIL PRESSURE 

F o r m  the habit of watching the oil pressure gauge. Advance notice of serious trouble 
is nearly always indicated by the oil gauge 

Oil pressure  should beapproximately 18 lbs. a t  idle speed and 35 to 45 lbs a t  maxi- 
mum speed with the engine hot. 

h .. . 

ENGINE OIL RECOMMENDATION u 
Chris -Craf t  Marine Engines should be serviced with oil of good quality to insure 
smooth operation, f reedom f r o m  trouble and best  engine performance obtainable. A 
Marine Engine works a t  maximum capacity 90% of the time while anautomobile engine 
ra re ly  works a t  i t ' s  maximum even 10 - 15 percent of the time. Therefore, the re-  
quirements for a good lubricating oil a r e  far grea ter  in  a Marine Engine. 

We recommend the use  of S. A. E. #30 lubricating oil containing detergents and addi- 
tives conforming to API designation "MS" or 'IDGn, U. S. Military Spec. MIL-L- 
2 104-A (or supplement #1) or  I, C ,  E. I, designation "A'' or "B". It is not recommended 
that different brands of oil  be mixed Always replenish with the s a m e  make and type 
of oil that is in  the crankcase. If i t  is necessary to change the make of oil, always 
drain the crankcase a s  completely as possible before refilling 

TO'CHANGE OIL 

The new engine, when shipped, i s  filled with special break-in oil. After fifteen to 
twenty hours of running, replace with S. A. E. 30 motor oil and a l so  replace thef  ilter 
element. Subsequent oil changes should be made every fifty to one hundred hours, 
depending on the type of serv ice  to which the engine i s  subjected. An engine used for 
short  runs only, will require an  oil change more  often than a n  engine used for long 
runs. During the longer run,  the oil attains the proper operating temperature,  there- 
by reducing the possibility of contamination. 

The best  method for removing crankcase oil i s  with a suction pump. The easiest -. 
method is to insert  the suction hose through the dip- stick tube. Most marine service 
stations a r e  equipped with special pumps for removing oil, or  a suitable pump may 
be  purchased f r o m  your Chris-Craft  Dealer. 
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- Direct and reduction drive Model "43 I" engines hold approximately eight or nine 
quarts of oil. The amount of oil w i l l  vary since engines a r e  installed a t  different 
angles i n  different boat models. 

Hydraulic Reverse Gears have a n  oil supply that i s  separate from the engine oil 
supply and therefore re.quire individual checking and replacing. We recommend the 
u se  of Type "A" Hydraulic Transmission Fluid, which should be changed in the new 
engine when the break-in oil i s  removed after fifteen to twenty hours running and there- 
after every 100 hours or once each season, whichever comes first. 

0s FILTER 

The oil  filter element sho$d be replaced in  the new engine when the break- in oil i s  
removed after fifteen to 'twenty .hours running. Thereafter., replace the oil filter ele- 
ment every 100 running hours. 

If oi1.pressure fluctuates due to a clogged oil filter, reduce speed and change the.oil-. 
:iilter element immediately. This is a full flow filter which can restr ict  oil flow if 
clogged with dirt even though an oil bypass i s  incorporated in  i t s  design. 

ELECTRICAL S Y S T E M  

The model "431" engine uses a 12 volt electrical system. The starter,  alternator, 
regulator, distributor and coil all have name plates affixed denoting the respective 
'hxmufacturer. These units a r e  guaranteed and serviced by these manufacturers. ! : 

'. .. .'Apply directly to the manufacturer1 s distributor or dealer for warranty or service on 
these units. 

It i s  important that all electrical connections be periodically inspected to make cer - 
tain that the condition of the insulation on wires i s  good, all mechanical connections 
a r e  tight and all connections a r e  f ree  from corrosion, In boats operated in  salt  water. 
it is especially important that all connections be inspected two or three times each 
year. If necessary, each connection should be taken apart,  cleaned with fine sand- 
paper, given a 1ight.coating of vaseline to  re tard  corrosion and tightly reconnected. 
Battery terminals should be cleaned often with water and baking soda, coated with 
vaseline and reconnected. High tension leads must be in good condition. Even a small 
crack in the insulation might permit oil or moisture to cause a partial ground requir- 
ing replacement of the lead. 

IGNITION TIMING 

To set  the ignition timing use a timing light. The flywheel i s  provided with a timing 
mark on its r im  and an ignition timing indicator i s  positioned over the flywheel ring 
gear. With the timing light connected to the battery and No. 1 spark plug (port side a t  
flywheel end) and the engine run at idle (500 R P M )  se t  the distributor so that the timing 
light show s the flywheel timing mark directly in line with the ignition timing indicator. 

Recheck ignition timing after tightening the distributor to be sure  that it  is  properly 
set. 

IGNITION CLR CUIT 
f 

The distributor should be inspected every 100 operating hours or  not less than every 
six months. Make sure the vent hole in the bottom of the distributor housing is kept 
open. After removing the distributor cap, inspect the breaker contacts. If the con- 
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tacts a r e  grayish in  color and a r e  not more  than slightly pitted they need not be re-  
placed. We recommend that new breaker contacts be installed when required rather 
than attempting to reface the old contacts. Breaker contacts should be se t  with a gap 

@ 
of .  020 inch. The ignition timing should always be rese t  using a timing light. Inspect 
all wires and connections and clean up any corrosion at connections if present. 

Spark plugs should be cleaned and regapped periodically. Make certain there a r e  no 
cracks in  the porcelain and that the terminals a r e  clean and tight. Any spark plug 
which i s  found to  have burned or  badly worn electrodes should be replaced. For  Mo- 
del "43 1'' Chris- Craft Marine Engines we recommend Champion F- 10 spark plugs 
and the correct  gap is .030 inch. 

BATTERY 

The battery should be kept near full charge. 'To check the condition of the battery, 
s pecific gravity readings should be taken. Fo r  further detail concerning batteries 
c onsult your Boat Owner' s Manual. 

Also keep the battery filled with pure water to  the proper level (distilled water i s  
best). Never l e t  the level go below the top of the plates in the battery. 

ALTER NATOR AND REGULATOR 

The model "431" engine is equipped with a 40 ampere Alternator which performs 
the same function a s  the direct current  generators used on other engines. The al- 
ternator produces alternating current which is changed to  direct current  by self 'con- 
tained rectifiers. Alternators have the advantage of charging at low engine R .  P. M. e;, 
which makes them ideal for  boat operation. 

The output of this alternator is as follows: 

Engine R. P. M. 
500 
1000 
2400 

Amperes 
7 
25 
40 

The following cautions should be observed to prevent damage to the alternator. 
I. Engine is  wired with a negative ground system. Do not reverse  polarity. 

2. Do not attempt to polorize alternator. It i s  not necessary and could destroy al- 
ternator. 

3. When using a dockside battery charger, disconnect battery terminals. Never use 
a "fast charger"  t o  supply starting voltage. 

4 .  Be careful not to accidentally ground the battery lead or stud on the alternator. 

MAINTENANCE 

Make sure  the alternator i s  mounted securely in place. Check the drive belt tension 
and alignment carefully, particularly after installation of new belts. Retightening new 
belts i s  very often necessary after a few hours operation or after storage. 

NOTE: If the alternator fan can be rotated by pulling on a fan blade with one finger, 
@' 

the belt is too loose and must be tightened. 
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-The alternator andvoltage regulator should only be adjusted andrepaired by authorized' 
service stations which have instruments and information necessary to correctly repair 
these units. 

STAR TING MOTOR 

Make certain the starting motor i s  mounted securely and.the.Bendix drive is  free 
from dirt. If the Bendix drive accumulates gummy deposits,these should be cleaned 
using a non-inflammable solvent and a brush. After cleaning, apply # 10 engine oil 
sparingly to the armature shaft and screw threads. 

The a tarting solenoid shmld be clean, connected s ecurelv and operating properly. 

F U E L  S Y S T E M  

CAUTION - F U E L  REQUIREMENT 

The gasoline recommended for Chris-Craft Marine Engines is a Marine leaded fuel 
but must have a minimum octane rating of at  least 92 research method. When Marine 
white gasoline is used the same above octane rating is recommended and it i s  also 
recommended to occasionally use marine leaded fuel, particularly in new engines or 
after overhaul. 

CARBURETOR 

The carburetor is  guaranteed and serviced by the manufacturer and his distributors. 
Check the carburetor name plate for manufacturer. 

It is important that aU fuel connections be kept tight and that dirt be kept out of the 
carburetor. Periodically clean the carburetor flame arrestor and empty any deposit 
out of the fuel filter sediment bowl. 

The carburetor i s  equipped with non-adjustable high speed jets which require no at- 
tention. 

The idle adjusting needles should be turned to the position where the engine idles. 
smoothest a t  500 to 600 RPM. 

FUEL PUMP 

The mechanical fuel pump furnished with the engine is  guaranteed and serviced by 
the manufactur er . 

COOLING S Y S T E M  

OPERATION 

The sea water i s  taken in thru a strainer in the bottom of the boat and thru a positive 
displacement pump that i s  mounted on the starboard side of the engine. 

This pump (referred to as a sea water pump) has dual inlets and outlets which allows 
an equal amount of water to flow thru the engine.oi1. cooler (mounted on the starboard 
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side) and the reverse gear oil cooler (mounted on the port side). The sea water pump. 
has a capacity of 15 G. P. M, per outlet or 30 G. P. M. total capacity at  5-1/2 P. S. I. 8 
From the oil coolers the water i s  circulated thru two pressure relief valves, one on 
each oil cooler outlet. Each valve has a two pound relief spring. Until such a time 
that the engine i s  completely filled with water and has built up a two pound back 
pressure all water from the sea water pump is forced into the engine (or circulating 
pump inlet) that is with the exception of a small quantity that is allowed to pass thru 
smaII vent holes in the pressure relief valves. This water passes into the exhaust 
elbow adapters and then werboar d thru the exhaust pipe. The reason for these vent 
holes i s  to eliminate any air  from being trapped in this part of the system. 

After the sea water pumphas built up a pressure in the engine to two pounds then the 
pressure relief valves a r e  forced open by press.ures from the gear pump allowing the 
water to flow out thru the adapters and. exhaust pipe overboard. 

The funct on of the sea water pump is as  follows: 
I. To cool 'he engine oil and reverse gear oil to a satisfactory operating temperature. 

2. To maintain .a c onstant supply of water to the engine circulating sys tern at  all times. 

3. To help cool and muffle the exhaust pipe. 

The circulating system consists of a centrifugal pump mounted on the front of the 
engine. This pump circulates approximately 70 G. P. M. thru the engine. a t  sixteen 
pounds pressure. The pumphas one inlet and bvo outlets. Water from the two outlets 0 
is forced thru water lines to headers on the front end of each exhaust manifold. These 
manifolds have a water jacket completely around the exhaust a rea  for cooling the hot 
exhaust gases. The water makes one pass thru the exhaust manifold and out. thru an 
adapter on the rear  end of the exhaust manifold. From the adapter the water flows 
thru the rear cover and into the rear  end of the cylinder block. The water continues 
on thru the cylinder block, cylinder head and out thru the front end of the intake mani- 
fold. 

Located at  the front end of the intake manifold i s  a thermostat and thermostat housing 
This is  a 130° to 150° bypass type thermostat. 

The function of this thermostat i s  to maintain a constant water temperature from the 
intake manifold water outlet. If the water in passing thru the engine has not reached 
a high enough temperature the thermostat will allow the water to pass straight thru 
and into the circulating pump inlet, except for a small amount which can go through 
a bleed hole in the thermostat to eliminate air locks. If, however, the water temper- 
ature has reached a maximum highand this is controlled by the thermostat range, the 
thermostat will close off a portion of the water to the circulating pump and a t  the same 
time will allow water to pass out thru another chamber in the thermostat housing. 
This water then goes thru a tee which diverts part of the flow to the starboard adap- 
ter then out thru the exhaust pipe and part of the flow to the port adapter then out 
thru the exhaust pipe. 

When water is allowed to pass overboard it takes water away from the circulating 
system. This water, however, is replaced by the sea water pump which, in the mean- 
time, has been holding two pound pressure against the circulating pump inlet as de- 
scribed in the sea water system. 8 
When engine is idling at  500 R .  P. M. the circulating pump is pumping a minimum flow 
of water thru the exhaust manifolds. With the engine installed at  an angle it could 
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COOLING WATER FLOW CHART IN A CHRIS CRAFT V-8 MODEL "431" MARINE ENGINE 

Cylinder Block 

Exhwst Manifold 

Dual lnlots 

Wator Strain- 

mean that the water jacket on the high end of the exhaust manifold would not be com- 
pletely filled. This could cause a s team or a i r  pocket t o  exist, th,erefore, we have 
added a bleed line. f r o m  each exhaust manifold header into the intake manifold water 
jacket. 

The main purpose of the circulating system i s  the dissipation of heat generated by 
combustion and maintaining proper uniform temperatures throughout the engine. This 
i s  accomplished by providing a recirculating pump  of sufficient volume to increase 
the velocity of engine jacket water. 

WATER TEMPERATURE 

The water temperature gauge i s  not absolutely necessary, but if  one i s  installed the 
reading shown will be a good indication that there a r e  no obstructions in the water 
passages, and that the water pumps, thermostat,  and pressure  valves a r e  operating 

0 properly. Normal water temperature reading w i l l  be approximately 140 . 
%. . .. MAINTENANCE 

Normal maintenance fo r  these pumps includes attention to  drive belts and hoses, keep- 
ine, them p.roperly tight and replacing them if inspection show s them to  be deteriorated 







Page  12 
! 

A N N U A L  LAY-UP 

In a r e a s  where freezing is a problem, preparing the engine becomes a major  con- 
sideration because of the  potential damage f r o m  freezing. This does not infer that 
lay-ups i n  m o r e  t empera te  cl imates  a r e  l e s s  important and  therefore l e s s  exacting. 
A thorough lay-up operation will include the following steps: 

1. Dra in  the engine oil and ref i l l  the crankcase.  Add Chris-Craft  Crankcase 
Oil Supplement, par t  number 2 0 6 3 0 ,  in  the proportion. of 16 02s. for  every 
four  t o  six quar t s  of oil. 

2. Before lifting the boat f r o m  the water,  add Chris-Craft  Fuel  Conditioner 
and Valve Lubricant,  par t  number 20629, to the gasoline supply in the pro- 
portion of 6 02. to each 7 gallons of gasoline. We suggest running the fuel 
supply low a t  the  end of the season, thereby reducing the required amount 
of Fue l  Conditioner.. l€ preferred,  the t reated fuel may  be fed f rom an  aux- 
i l ia ry  tank. An outboard motor gasoline tank would se rve  very well for  this 
purpose. Run the engine for a t  leas t  fifteen minutes to disperse the Condi- 
t ioner throughout the engine. The conditioning propert ies  l ie  i n  the residue 
resulting f r o m  the combustion of the Fuel  Conditioner, therefore i t  i s  very 
important  to  r u n  the engine a s  directed, During this final running, close 
the fuel valves at the tanks and run the engines until they stall.  

3 .  Remove and clean the sediment bowls, and rep lace  them. 

4. Drain the en t i re  cooling system, and flush with f r e s h  water.  This i s  espec- 
ially important  for  boats operated in sa l t  water.  Drain plugs (painted red)  @ 
and other  c r i t ica l  drainage spots a r e  located as follows: 

(a) Remove 2 cabscrews - lower r e a r  capscrew attaching each Exhaust 
Manifold t o  block. 

(b) Remove 4 P i p e  Plugs - 1 in f ront  and r e a r  of each  Exhaust Manifold. 

(c)  Remove the. Pipe  Plug i n  tee under P o r t  Exhaust Manifold Adapter. 

(d) Remove the 2 Capscrews in Cylinder Block (1 on each side). 

(e) R emoye the Plug in  Bottom of Water Pump. 

(f) Remove Thermosta t  Drain Plug. 

(g) Remove Plug in B r a s s  Tee  on top of Thermostat .  

(h) Loosen Housing on P r e s s u r e  R elief Valves t o  drain. 

(i ) Disconnect two Outlet Hoses at Sea Water Pump. 

5. Pull  the boat out of the water,  bow f i r s t ,  to in su re  complete drainage of the 
exhaust pipe and the muffler. If the boat is lifted vertically,  the same  re -  
sul t  can  be accomplished by keeping the bow higher than the stern.  

6 .  Remove the bat tery o r  bat ter ies ,  and a r r a n g e  to  have them chargedperiod- 
ically throughout the inactive period. An uncharged battery will become 
damaged. Wash the exter ior  of each bat tery with a baking soda solution to 
remove a l l  t r aces  of corrosion and acid. 
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7. Plug o r  tape the exhaust pipes to prevent moistur e from entering valve cham- 
be r s  during storage. 

8. Seal the flame a r res to r  against d i r t  andmois ture .  This c a n b e  done by 
placing masking tape on the top faces,  o r  by using a n  airtight plastic bag in 
which to enclose the entire carburetor.  

9. Cover the fuel-tank-through-hull vent and the gas-cap vent, making them 
a i r  - tight. 

10. Repaint blemished a r e a s  with Chris-Craft  blue engine enamel which i s  
available in handy "Spray- On" cans. 

1 1 .  Apply a film of Chris-Craft  Oil Supplement on a l l  exposed, unpainted metal 
surfaces.  

12. Remove the distributor cap and oil the advance mechanism. Apply a light 
coating of Chris- Craft  Oi l  Supplement to  the distributor points and the cam. 
Replace the distributor cap. Apply g rease  t o  the ze rk  fitting at the tachometer 
drive on the distributor. 

A N N U A L  F I T T I N G  OUT 
1, Replace a l l  drain plugs and re-connect a l l  hoses loosened during the lay-up 

- cycle. 

2. Replace and r e-connect the bat tery o r  bat ter ies ,  making certain they a r e  
adequately charged and filled with water. 

3. Remove plugs f rom the exhaust pipes. 

4 ,  Remove covering f rom carburetor or  flame ar res to r .  

5. Uncover fuel tank vent and gas cap vent. 

6. Remove excess oil f rom internal distributor parts. 

7. Star t  the engine. See Page  3 for starting instructions. 

M A I N T E N A N C E  S C H E D U L E  

The following maintenance schedule is offered a s  a suggestion only. Maintenance r e -  
quirements will va ry  according to the engine usage. 

Each time the engine i s  run: 

Measure oil level in engine and in the r e v e r s e  gear.  

Check fuel level. 

Make s u r e  cooling water i s  circulating after starting engine. 

Battery water should be brought up to level every one o r  two weeks. 





Page 15 

ALIGNMENT 

Proper alignment with the propeller shaft is important for engine efficiency and 
smoothness. The two coupling faces (one on engine and one on shaft) must be paral- 
lel. Use a feeler gauge or piece of shim stock not more than .003 inch in thickness. 
When coupling faces a r e  brought together by hand, not bolted, the ,003 feeler should 
be tightly gripped at all points around the edges of the coupling. Alignment must be 
correct  when couplings a r e  viewed from the side as well as when seen from the top. 
It i s  necessary to lift lightly on the shaft and coupling to compensate for the weight 
of those two items but be very careful that only the weight i s  lifted and the shaft i s  
not sprung. To adjust any misalignment the corners of the engine may be raised or 
lowered by using tapered cast iron wedges. 

EXHAUST 

The cooling water overflow is routed into the exhaust tube directly out of the exhaust 
manifold. The flow of water through the exhaust tube will cool the exhaust and in addi- 
tion wil l  help to quiet the exhaust noise. 

W e  recommend that copper tubing, exhaust hose or  &on pipe of proper diameter be 
used for the exhaust pipe. Copper tubing can be bent a s  needed to fit a particular in- 

stallation or  can be welded giving the required angles. Be sure  to use correct dia- 
meter exhaust pipe and keep bends to a minimum to insure least  amount of exhaust 
restriction possible. 

RECOMMENDED EXHAUST SIZES 

Model "43 1'" - dual exhaust 3- 1 /4" I. D. each. 

Model "431" - single exhaust 4-1/2" I. D. each. 

We strongly recommend the use of standard Chris'- Craft exhaust elbows for connec- 
4ng from the exhaust manifold to-copper tube or  exhaust hose water cooled exhaust 
systems. The exhaust elbows a r e  designed to give minimum back pressure and a r e  
easy to install. 

COOLING WATER INTAKE 

The dual water pump requires two inlet hoses. 1" I. D. hose which w i l l  not collapse 
easily should be used. Dual 1" intake thru-hull fittings may be used or a neat install- 
ation can be made using a single Chris-Craft 1- l /4"  pipe thread intake scoop and a 
Chris- Craft #6995 " Y" fitting (dual hose adapter). 

ENGINE CONTR OLS 

Various controls will have to be connected to the engine. All linkages should be made 
strong enough to withstand any strain to which they w i l l  be subjected and direct posi- 
tive action i s  necessary in all connections. Keep play a t  a minimum. 

:Suitable throttle controls should be installed and connected to the proper carburetor 
. .. arms.  Make sure that the throttle on the carburetor w i l l  open and close all  the way. 

All switches should be resistant to rust  and corrosion for  marine use. They should 
be connected a s  shown in the wiring diagram. 
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INSTRUMENTS 

An oil pressure gauge, tachometer and ammeter should be installed. For  the oil 
pressure connection a plug can be removed f rom the connection in the starboard oil 
cooler. The tachometer drive cable should be connected immediately below the ig- 
nition distributor. The cable i s  driven a t  one half engine speed and a suitable tach- 
ometer should be used, The ammeter should be wired into the electrical circuit a s  
detailed on the engine wiring diagram. If desired a temperature gauge may also be 
installed. There i s  a threaded hole suitable for the insertion of a temperature gauge 
sender a t  the front of the engine in the intake manifold. 

I N F O R M A T I O N  AVAIL.ABLE 

We a r e  in a position to offer engineering assistance to a l l  who a r e  operating Chris- 
Craft boats o r  who a r e  making Chris-Craft engine installations. If you wish general 
data o r  information concerning an individual problem send us full details. We will be 
happy to give a propeller size suggestion to improve present performance, or for a 
new installation. 

R S O T A T I O N  DIAGRAM 
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- YOUR NEW CH.RIS-CRAFT MARINE ENGINE 

Your Chris-Craft  Marine Engine has been delivered to you af ter  a great  deal of 
skillful engineering. careful &?ufactur e, and exhaue tive testing. Chris -  craft'^ years 
of practical experience in the marine field a r e  packed into every engine leaving our 
plant. With reasonable c a r e  during operation and a minimum amount of maintenance, 
this engine will deliver a maximum amount of dependable, economical performance 
and long life. 

LDENTIF'ICATION 

On every engine there is a plate on top of the manifold giving the model and ser ia l  num- 
ber.  This information is important and should be included in all parts  orders  and cor- 
r espondence relating to the engine. 

USE GENUINE FACTORY REPLACEMENT PAR TS 

All Chris-Craft  Marine Engines have special par ts  designed to give the best perfor- 
mance under conditions found only in  mar ine  use. To insure  long life and dependable 
performance. we strongly recommend that only factory replacement parts  be used. 
These m a y  be  obtained f r o m  your nearby Chris-Craft  Dealer. Internal engine parts 
of  other manufacture a r e  plainly marked i n  the par ts  lists and these parts may be ob- 
tained f rom the manufacturer and his distributors. 

BREAK- IN 

It is very  important that the engine be broken in properly. All moving parts  in the en- 
gine . a re  new' and have only been run  for a few hour s,while the engine had i t ' s  final test. 
Engines must  be  run carefully in the beginning until a l l  par ts  a r e  warn in and the en- 
gine becomes limber. Only then will it be  safe to run  the  engine f a s t  for sustained per- 
iods of 'time. 

Running new engines or engines after a major overhaul a t  excessively low RPM for  
long periods should be  avoided because :it will tend to prolong the break-in period and 
delay proper seating of pis ton rings . 
During the f i r s t  ten hours operation, do not exceed 2500 RPM. During the second ten 
hours operation, do not exceed 3200 RPM. We do not recommend a continuous speed 
in  excess of 3600 RPM. Use in  excess of 4000 R P M  voids factory warranty. An 
abnormal r i s e  in engine temperature will indicate that the engine i s  being run a little 
too fast. 

During the ent ire  life of the engine, always run  the engine a t  medium speeds to aliow 
the oil to warm up before running at sustained high speeds. When coming to the dock 
af ter  a run  always allow the engine to run  a t  moderate speed for three  to five minutes 
before turning off the ignition. This can bedone by slowingdownaeveralhundredyard~ 
before you get to the dock and coming in slow or letting the engine idle af ter  you have 
come into the dock. This is to allow the valves to cool downwhile the water is  still c i r -  
culating in the engine. This will help prevent warped valves. 

\ 1 TO START ENGINE 

Before starting the new engine, check the oil level in  the crankcase, check fuel in tank 
and ventilate engine compartment thoroughly, Shift the reverse  gear to neutral posi- 
tion. Open the throttle slightly (approximately 1 / 8  open. 
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'With ignition key, turn on switch and engage the s tar ter .  Do not engage the s tar ter  
for prolonged periods. If the engine does not s t a r t  immediately, investigate the cause 
of trouble. As soon a s  the engine s tar t s ,  release the s t a r t e r .  Check to make sure 
that oil  pressure  is present and that cooling water i s  circulating. 

This engine is equipped with a n  automatic choke. If the engine does not s t a r t  due to 
.flooding, the throttle should be opened fully which will reduce the choking action. The 
s tar ter  should be engaged with throttle opened fully. As, soon as engine s tar t s  close 
the throttle.  

Before engaging or  disengaging the reverse  gear i t  i s  advisable to slow the engine 
down to 1000 RPM o r  less .  Shifting a t  higher RPM will shorten the life of the reverse  
gear  and may cause damage. 

L U B R I C A T I O N  S Y S T E M  

OIL PRESSURE 

F o r m  the habit of watching the oil pressure gauge. Advance notice of serious trouble 
is nearly always indicated by the oil gauge 

Oil pressure  should beapproximately 18 lbs. a t  idle speed and 35 to 45 lbs a t  maxi- 
mum speed with the engine hot. 

h .. . 

ENGINE OIL RECOMMENDATION u 
Chris -Craf t  Marine Engines should be serviced with oil of good quality to insure 
smooth operation, f reedom f r o m  trouble and best  engine performance obtainable. A 
Marine Engine works a t  maximum capacity 90% of the time while anautomobile engine 
ra re ly  works a t  i t ' s  maximum even 10 - 15 percent of the time. Therefore, the re-  
quirements for a good lubricating oil a r e  far grea ter  in  a Marine Engine. 

We recommend the use  of S. A. E. #30 lubricating oil containing detergents and addi- 
tives conforming to API designation "MS" or 'IDGn, U. S. Military Spec. MIL-L- 
2 104-A (or supplement #1) or  I, C ,  E. I, designation "A'' or "B". It is not recommended 
that different brands of oil  be mixed Always replenish with the s a m e  make and type 
of oil that is in  the crankcase. If i t  is necessary to change the make of oil, always 
drain the crankcase a s  completely as possible before refilling 

TO'CHANGE OIL 

The new engine, when shipped, i s  filled with special break-in oil. After fifteen to 
twenty hours of running, replace with S. A. E. 30 motor oil and a l so  replace thef  ilter 
element. Subsequent oil changes should be made every fifty to one hundred hours, 
depending on the type of serv ice  to which the engine i s  subjected. An engine used for 
short  runs only, will require an  oil change more  often than a n  engine used for long 
runs. During the longer run,  the oil attains the proper operating temperature,  there- 
by reducing the possibility of contamination. 

The best  method for removing crankcase oil i s  with a suction pump. The easiest -. 
method is to insert  the suction hose through the dip- stick tube. Most marine service 
stations a r e  equipped with special pumps for removing oil, or  a suitable pump may 
be  purchased f r o m  your Chris-Craft  Dealer. 
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- Direct and reduction drive Model "43 I" engines hold approximately eight or nine 
quarts of oil. The amount of oil w i l l  vary since engines a r e  installed a t  different 
angles i n  different boat models. 

Hydraulic Reverse Gears have a n  oil supply that i s  separate from the engine oil 
supply and therefore re.quire individual checking and replacing. We recommend the 
u se  of Type "A" Hydraulic Transmission Fluid, which should be changed in the new 
engine when the break-in oil i s  removed after fifteen to twenty hours running and there- 
after every 100 hours or once each season, whichever comes first. 

0s FILTER 

The oil  filter element sho$d be replaced in  the new engine when the break- in oil i s  
removed after fifteen to 'twenty .hours running. Thereafter., replace the oil filter ele- 
ment every 100 running hours. 

If oi1.pressure fluctuates due to a clogged oil filter, reduce speed and change the.oil-. 
:iilter element immediately. This is a full flow filter which can restr ict  oil flow if 
clogged with dirt even though an oil bypass i s  incorporated in  i t s  design. 

ELECTRICAL S Y S T E M  

The model "431" engine uses a 12 volt electrical system. The starter,  alternator, 
regulator, distributor and coil all have name plates affixed denoting the respective 
'hxmufacturer. These units a r e  guaranteed and serviced by these manufacturers. ! : 

'. .. .'Apply directly to the manufacturer1 s distributor or dealer for warranty or service on 
these units. 

It i s  important that all electrical connections be periodically inspected to make cer - 
tain that the condition of the insulation on wires i s  good, all mechanical connections 
a r e  tight and all connections a r e  f ree  from corrosion, In boats operated in  salt  water. 
it is especially important that all connections be inspected two or three times each 
year. If necessary, each connection should be taken apart,  cleaned with fine sand- 
paper, given a 1ight.coating of vaseline to  re tard  corrosion and tightly reconnected. 
Battery terminals should be cleaned often with water and baking soda, coated with 
vaseline and reconnected. High tension leads must be in good condition. Even a small 
crack in the insulation might permit oil or moisture to cause a partial ground requir- 
ing replacement of the lead. 

IGNITION TIMING 

To set  the ignition timing use a timing light. The flywheel i s  provided with a timing 
mark on its r im  and an ignition timing indicator i s  positioned over the flywheel ring 
gear. With the timing light connected to the battery and No. 1 spark plug (port side a t  
flywheel end) and the engine run at idle (500 R P M )  se t  the distributor so that the timing 
light show s the flywheel timing mark directly in line with the ignition timing indicator. 

Recheck ignition timing after tightening the distributor to be sure  that it  is  properly 
set. 

IGNITION CLR CUIT 
f 

The distributor should be inspected every 100 operating hours or  not less than every 
six months. Make sure the vent hole in the bottom of the distributor housing is kept 
open. After removing the distributor cap, inspect the breaker contacts. If the con- 
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tacts a r e  grayish in  color and a r e  not more  than slightly pitted they need not be re-  
placed. We recommend that new breaker contacts be installed when required rather 
than attempting to reface the old contacts. Breaker contacts should be se t  with a gap 

@ 
of .  020 inch. The ignition timing should always be rese t  using a timing light. Inspect 
all wires and connections and clean up any corrosion at connections if present. 

Spark plugs should be cleaned and regapped periodically. Make certain there a r e  no 
cracks in  the porcelain and that the terminals a r e  clean and tight. Any spark plug 
which i s  found to  have burned or  badly worn electrodes should be replaced. For  Mo- 
del "43 1'' Chris- Craft Marine Engines we recommend Champion F- 10 spark plugs 
and the correct  gap is .030 inch. 

BATTERY 

The battery should be kept near full charge. 'To check the condition of the battery, 
s pecific gravity readings should be taken. Fo r  further detail concerning batteries 
c onsult your Boat Owner' s Manual. 

Also keep the battery filled with pure water to  the proper level (distilled water i s  
best). Never l e t  the level go below the top of the plates in the battery. 

ALTER NATOR AND REGULATOR 

The model "431" engine is equipped with a 40 ampere Alternator which performs 
the same function a s  the direct current  generators used on other engines. The al- 
ternator produces alternating current which is changed to  direct current  by self 'con- 
tained rectifiers. Alternators have the advantage of charging at low engine R .  P. M. e;, 
which makes them ideal for  boat operation. 

The output of this alternator is as follows: 

Engine R. P. M. 
500 
1000 
2400 

Amperes 
7 
25 
40 

The following cautions should be observed to prevent damage to the alternator. 
I. Engine is  wired with a negative ground system. Do not reverse  polarity. 

2. Do not attempt to polorize alternator. It i s  not necessary and could destroy al- 
ternator. 

3. When using a dockside battery charger, disconnect battery terminals. Never use 
a "fast charger"  t o  supply starting voltage. 

4 .  Be careful not to accidentally ground the battery lead or stud on the alternator. 

MAINTENANCE 

Make sure  the alternator i s  mounted securely in place. Check the drive belt tension 
and alignment carefully, particularly after installation of new belts. Retightening new 
belts i s  very often necessary after a few hours operation or after storage. 

NOTE: If the alternator fan can be rotated by pulling on a fan blade with one finger, 
@' 

the belt is too loose and must be tightened. 
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-The alternator andvoltage regulator should only be adjusted andrepaired by authorized' 
service stations which have instruments and information necessary to correctly repair 
these units. 

STAR TING MOTOR 

Make certain the starting motor i s  mounted securely and.the.Bendix drive is  free 
from dirt. If the Bendix drive accumulates gummy deposits,these should be cleaned 
using a non-inflammable solvent and a brush. After cleaning, apply # 10 engine oil 
sparingly to the armature shaft and screw threads. 

The a tarting solenoid shmld be clean, connected s ecurelv and operating properly. 

F U E L  S Y S T E M  

CAUTION - F U E L  REQUIREMENT 

The gasoline recommended for Chris-Craft Marine Engines is a Marine leaded fuel 
but must have a minimum octane rating of at  least 92 research method. When Marine 
white gasoline is used the same above octane rating is recommended and it i s  also 
recommended to occasionally use marine leaded fuel, particularly in new engines or 
after overhaul. 

CARBURETOR 

The carburetor is  guaranteed and serviced by the manufacturer and his distributors. 
Check the carburetor name plate for manufacturer. 

It is important that aU fuel connections be kept tight and that dirt be kept out of the 
carburetor. Periodically clean the carburetor flame arrestor and empty any deposit 
out of the fuel filter sediment bowl. 

The carburetor i s  equipped with non-adjustable high speed jets which require no at- 
tention. 

The idle adjusting needles should be turned to the position where the engine idles. 
smoothest a t  500 to 600 RPM. 

FUEL PUMP 

The mechanical fuel pump furnished with the engine is  guaranteed and serviced by 
the manufactur er . 

COOLING S Y S T E M  

OPERATION 

The sea water i s  taken in thru a strainer in the bottom of the boat and thru a positive 
displacement pump that i s  mounted on the starboard side of the engine. 

This pump (referred to as a sea water pump) has dual inlets and outlets which allows 
an equal amount of water to flow thru the engine.oi1. cooler (mounted on the starboard 
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side) and the reverse gear oil cooler (mounted on the port side). The sea water pump. 
has a capacity of 15 G. P. M, per outlet or 30 G. P. M. total capacity at  5-1/2 P. S. I. 8 
From the oil coolers the water i s  circulated thru two pressure relief valves, one on 
each oil cooler outlet. Each valve has a two pound relief spring. Until such a time 
that the engine i s  completely filled with water and has built up a two pound back 
pressure all water from the sea water pump is forced into the engine (or circulating 
pump inlet) that is with the exception of a small quantity that is allowed to pass thru 
smaII vent holes in the pressure relief valves. This water passes into the exhaust 
elbow adapters and then werboar d thru the exhaust pipe. The reason for these vent 
holes i s  to eliminate any air  from being trapped in this part of the system. 

After the sea water pumphas built up a pressure in the engine to two pounds then the 
pressure relief valves a r e  forced open by press.ures from the gear pump allowing the 
water to flow out thru the adapters and. exhaust pipe overboard. 

The funct on of the sea water pump is as  follows: 
I. To cool 'he engine oil and reverse gear oil to a satisfactory operating temperature. 

2. To maintain .a c onstant supply of water to the engine circulating sys tern at  all times. 

3. To help cool and muffle the exhaust pipe. 

The circulating system consists of a centrifugal pump mounted on the front of the 
engine. This pump circulates approximately 70 G. P. M. thru the engine. a t  sixteen 
pounds pressure. The pumphas one inlet and bvo outlets. Water from the two outlets 0 
is forced thru water lines to headers on the front end of each exhaust manifold. These 
manifolds have a water jacket completely around the exhaust a rea  for cooling the hot 
exhaust gases. The water makes one pass thru the exhaust manifold and out. thru an 
adapter on the rear  end of the exhaust manifold. From the adapter the water flows 
thru the rear cover and into the rear  end of the cylinder block. The water continues 
on thru the cylinder block, cylinder head and out thru the front end of the intake mani- 
fold. 

Located at  the front end of the intake manifold i s  a thermostat and thermostat housing 
This is  a 130° to 150° bypass type thermostat. 

The function of this thermostat i s  to maintain a constant water temperature from the 
intake manifold water outlet. If the water in passing thru the engine has not reached 
a high enough temperature the thermostat will allow the water to pass straight thru 
and into the circulating pump inlet, except for a small amount which can go through 
a bleed hole in the thermostat to eliminate air locks. If, however, the water temper- 
ature has reached a maximum highand this is controlled by the thermostat range, the 
thermostat will close off a portion of the water to the circulating pump and a t  the same 
time will allow water to pass out thru another chamber in the thermostat housing. 
This water then goes thru a tee which diverts part of the flow to the starboard adap- 
ter then out thru the exhaust pipe and part of the flow to the port adapter then out 
thru the exhaust pipe. 

When water is allowed to pass overboard it takes water away from the circulating 
system. This water, however, is replaced by the sea water pump which, in the mean- 
time, has been holding two pound pressure against the circulating pump inlet as de- 
scribed in the sea water system. 8 
When engine is idling at  500 R .  P. M. the circulating pump is pumping a minimum flow 
of water thru the exhaust manifolds. With the engine installed at  an angle it could 
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COOLING WATER FLOW CHART IN A CHRIS CRAFT V-8 MODEL "431" MARINE ENGINE 

Cylinder Block 

Exhwst Manifold 

Dual lnlots 

Wator Strain- 

mean that the water jacket on the high end of the exhaust manifold would not be com- 
pletely filled. This could cause a s team or a i r  pocket t o  exist, th,erefore, we have 
added a bleed line. f r o m  each exhaust manifold header into the intake manifold water 
jacket. 

The main purpose of the circulating system i s  the dissipation of heat generated by 
combustion and maintaining proper uniform temperatures throughout the engine. This 
i s  accomplished by providing a recirculating pump  of sufficient volume to increase 
the velocity of engine jacket water. 

WATER TEMPERATURE 

The water temperature gauge i s  not absolutely necessary, but if  one i s  installed the 
reading shown will be a good indication that there a r e  no obstructions in the water 
passages, and that the water pumps, thermostat,  and pressure  valves a r e  operating 

0 properly. Normal water temperature reading w i l l  be approximately 140 . 
%. . .. MAINTENANCE 

Normal maintenance fo r  these pumps includes attention to  drive belts and hoses, keep- 
ine, them p.roperly tight and replacing them if inspection show s them to  be deteriorated 
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A N N U A L  LAY-UP 

In a r e a s  where freezing is a problem, preparing the engine becomes a major  con- 
sideration because of the  potential damage f r o m  freezing. This does not infer that 
lay-ups i n  m o r e  t empera te  cl imates  a r e  l e s s  important and  therefore l e s s  exacting. 
A thorough lay-up operation will include the following steps: 

1. Dra in  the engine oil and ref i l l  the crankcase.  Add Chris-Craft  Crankcase 
Oil Supplement, par t  number 2 0 6 3 0 ,  in  the proportion. of 16 02s. for  every 
four  t o  six quar t s  of oil. 

2. Before lifting the boat f r o m  the water,  add Chris-Craft  Fuel  Conditioner 
and Valve Lubricant,  par t  number 20629, to the gasoline supply in the pro- 
portion of 6 02. to each 7 gallons of gasoline. We suggest running the fuel 
supply low a t  the  end of the season, thereby reducing the required amount 
of Fue l  Conditioner.. l€ preferred,  the t reated fuel may  be fed f rom an  aux- 
i l ia ry  tank. An outboard motor gasoline tank would se rve  very well for  this 
purpose. Run the engine for a t  leas t  fifteen minutes to disperse the Condi- 
t ioner throughout the engine. The conditioning propert ies  l ie  i n  the residue 
resulting f r o m  the combustion of the Fuel  Conditioner, therefore i t  i s  very 
important  to  r u n  the engine a s  directed, During this final running, close 
the fuel valves at the tanks and run the engines until they stall.  

3 .  Remove and clean the sediment bowls, and rep lace  them. 

4. Drain the en t i re  cooling system, and flush with f r e s h  water.  This i s  espec- 
ially important  for  boats operated in sa l t  water.  Drain plugs (painted red)  @ 
and other  c r i t ica l  drainage spots a r e  located as follows: 

(a) Remove 2 cabscrews - lower r e a r  capscrew attaching each Exhaust 
Manifold t o  block. 

(b) Remove 4 P i p e  Plugs - 1 in f ront  and r e a r  of each  Exhaust Manifold. 

(c)  Remove the. Pipe  Plug i n  tee under P o r t  Exhaust Manifold Adapter. 

(d) Remove the 2 Capscrews in Cylinder Block (1 on each side). 

(e) R emoye the Plug in  Bottom of Water Pump. 

(f) Remove Thermosta t  Drain Plug. 

(g) Remove Plug in B r a s s  Tee  on top of Thermostat .  

(h) Loosen Housing on P r e s s u r e  R elief Valves t o  drain. 

(i ) Disconnect two Outlet Hoses at Sea Water Pump. 

5. Pull  the boat out of the water,  bow f i r s t ,  to in su re  complete drainage of the 
exhaust pipe and the muffler. If the boat is lifted vertically,  the same  re -  
sul t  can  be accomplished by keeping the bow higher than the stern.  

6 .  Remove the bat tery o r  bat ter ies ,  and a r r a n g e  to  have them chargedperiod- 
ically throughout the inactive period. An uncharged battery will become 
damaged. Wash the exter ior  of each bat tery with a baking soda solution to 
remove a l l  t r aces  of corrosion and acid. 
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7. Plug o r  tape the exhaust pipes to prevent moistur e from entering valve cham- 
be r s  during storage. 

8. Seal the flame a r res to r  against d i r t  andmois ture .  This c a n b e  done by 
placing masking tape on the top faces,  o r  by using a n  airtight plastic bag in 
which to enclose the entire carburetor.  

9. Cover the fuel-tank-through-hull vent and the gas-cap vent, making them 
a i r  - tight. 

10. Repaint blemished a r e a s  with Chris-Craft  blue engine enamel which i s  
available in handy "Spray- On" cans. 

1 1 .  Apply a film of Chris-Craft  Oil Supplement on a l l  exposed, unpainted metal 
surfaces.  

12. Remove the distributor cap and oil the advance mechanism. Apply a light 
coating of Chris- Craft  Oi l  Supplement to  the distributor points and the cam. 
Replace the distributor cap. Apply g rease  t o  the ze rk  fitting at the tachometer 
drive on the distributor. 

A N N U A L  F I T T I N G  OUT 
1, Replace a l l  drain plugs and re-connect a l l  hoses loosened during the lay-up 

- cycle. 

2. Replace and r e-connect the bat tery o r  bat ter ies ,  making certain they a r e  
adequately charged and filled with water. 

3. Remove plugs f rom the exhaust pipes. 

4 ,  Remove covering f rom carburetor or  flame ar res to r .  

5. Uncover fuel tank vent and gas cap vent. 

6. Remove excess oil f rom internal distributor parts. 

7. Star t  the engine. See Page  3 for starting instructions. 

M A I N T E N A N C E  S C H E D U L E  

The following maintenance schedule is offered a s  a suggestion only. Maintenance r e -  
quirements will va ry  according to the engine usage. 

Each time the engine i s  run: 

Measure oil level in engine and in the r e v e r s e  gear.  

Check fuel level. 

Make s u r e  cooling water i s  circulating after starting engine. 

Battery water should be brought up to level every one o r  two weeks. 
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ALIGNMENT 

Proper alignment with the propeller shaft is important for engine efficiency and 
smoothness. The two coupling faces (one on engine and one on shaft) must be paral- 
lel. Use a feeler gauge or piece of shim stock not more than .003 inch in thickness. 
When coupling faces a r e  brought together by hand, not bolted, the ,003 feeler should 
be tightly gripped at all points around the edges of the coupling. Alignment must be 
correct  when couplings a r e  viewed from the side as well as when seen from the top. 
It i s  necessary to lift lightly on the shaft and coupling to compensate for the weight 
of those two items but be very careful that only the weight i s  lifted and the shaft i s  
not sprung. To adjust any misalignment the corners of the engine may be raised or 
lowered by using tapered cast iron wedges. 

EXHAUST 

The cooling water overflow is routed into the exhaust tube directly out of the exhaust 
manifold. The flow of water through the exhaust tube will cool the exhaust and in addi- 
tion wil l  help to quiet the exhaust noise. 

W e  recommend that copper tubing, exhaust hose or  &on pipe of proper diameter be 
used for the exhaust pipe. Copper tubing can be bent a s  needed to fit a particular in- 

stallation or  can be welded giving the required angles. Be sure  to use correct dia- 
meter exhaust pipe and keep bends to a minimum to insure least  amount of exhaust 
restriction possible. 

RECOMMENDED EXHAUST SIZES 

Model "43 1'" - dual exhaust 3- 1 /4" I. D. each. 

Model "431" - single exhaust 4-1/2" I. D. each. 

We strongly recommend the use of standard Chris'- Craft exhaust elbows for connec- 
4ng from the exhaust manifold to-copper tube or  exhaust hose water cooled exhaust 
systems. The exhaust elbows a r e  designed to give minimum back pressure and a r e  
easy to install. 

COOLING WATER INTAKE 

The dual water pump requires two inlet hoses. 1" I. D. hose which w i l l  not collapse 
easily should be used. Dual 1" intake thru-hull fittings may be used or a neat install- 
ation can be made using a single Chris-Craft 1- l /4"  pipe thread intake scoop and a 
Chris- Craft #6995 " Y" fitting (dual hose adapter). 

ENGINE CONTR OLS 

Various controls will have to be connected to the engine. All linkages should be made 
strong enough to withstand any strain to which they w i l l  be subjected and direct posi- 
tive action i s  necessary in all connections. Keep play a t  a minimum. 

:Suitable throttle controls should be installed and connected to the proper carburetor 
. .. arms.  Make sure that the throttle on the carburetor w i l l  open and close all  the way. 

All switches should be resistant to rust  and corrosion for  marine use. They should 
be connected a s  shown in the wiring diagram. 
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INSTRUMENTS 

An oil pressure gauge, tachometer and ammeter should be installed. For  the oil 
pressure connection a plug can be removed f rom the connection in the starboard oil 
cooler. The tachometer drive cable should be connected immediately below the ig- 
nition distributor. The cable i s  driven a t  one half engine speed and a suitable tach- 
ometer should be used, The ammeter should be wired into the electrical circuit a s  
detailed on the engine wiring diagram. If desired a temperature gauge may also be 
installed. There i s  a threaded hole suitable for the insertion of a temperature gauge 
sender a t  the front of the engine in the intake manifold. 

I N F O R M A T I O N  AVAIL.ABLE 

We a r e  in a position to offer engineering assistance to a l l  who a r e  operating Chris- 
Craft boats o r  who a r e  making Chris-Craft engine installations. If you wish general 
data o r  information concerning an individual problem send us full details. We will be 
happy to give a propeller size suggestion to improve present performance, or for a 
new installation. 

R S O T A T I O N  DIAGRAM 
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