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Year I Engine Model 

I 
<D 

I 

1936-46 I F6199 
1936-46 F6209, 24B 
1936-46 F621S 

1940 F6226 
1940 

I 
M6253 

1935-46 M6271 
1935-46 M6290, 38B 
1935-46 M6330, 40B 

1937-46 Y4069 
1936-46 Y4091 
1940-46 Y4112 
1936-46 20R, 33B 
1936-46 

I 

21R, 34B 

1936-4t 22R, 35B 

PISTON AND RING CLEARANCES 
= 

Piston Skirt, Inches I Fitting Pistons with Ring End Gap, Inch @ Ring and Groove, Inch 
Shim and Spring .scale 

I Pounds 
Top Bottom Shim Pull on Com- Oil Com- Oil 

Thickness Scale pression pression 

.002 .002 .002 10 to 15 .008-.013 .008-.013 .0015-.0025 .0015--.0025 

.002 .002 .002 10 to 15 .008-.013 .008-.013 .0015-.0025 .0015-.0025 

.002 .002 .002 10 to 15 .009-.014 .005-.015 .0015--.0025 .0015--.0025 

.003 .Oil3 .003 10 to 15 .005-.015 .010-.020 .0015-.0025 .0015--.0025 

.0025 .0025 .0025 10 to 15 .008-.015 .009-.014 .0015-.0025 .0015-.0025 

.0025 .0025 .0025 10 to 15 .00S-.015 .009-.014 .0015-.0025 .0015-.0025 

.0025 .0025 .0025 10 to 15 .00S-.01S .010-.020 .0015-.0025 .0015-.0025 

.0025 .0025 .0025 6 to 11 .011-.016 .009-.014 .0015-.0025 .0015-.0025 

.002 .002 .002 10 to 15 .00S-.013 .00S-.013 .0015-.0025 .0015--.0025 

.002 .002 .002 10 to 15 .00S-.013 .008-.013 .0015-.0025 .0015-.0025 

.002 .002 .002 10 to 15 .00S-.013 .008-.013 .0015--.0025 .0015--.0025 

.004 .004 .004 6 to 11 .010-.020 .007-.015 .0015-.0025 .0015--.0025 

.004 .004 .004 6 to 11 .007-.017 .007-.015 .0015--.0025 .0015--.0025 

.005 .005 , 
I 

.005 6 to 11 .010-.020 .007-.017 .0015--.0025 .0015--.0025 

CD Engine models having the letter "B" following the 
number are Brockway models. 

® For the tapered compression ring used In the second 

(!) End gaps are for cylinder bores without taper. Fit 
rings in tapered bores with not less than the maximum 
clearance given. 

groove, .013" to .01S". . 
<!) For the tapered compression ring used in the second 

groove, .009" to .014". 

ENGINE BE:ARING SPECIFICATIONS 

I Camshaft Connecting Rod Mains 

Bear- Bear-
Year Engine Jour- ing ing 

Model nal Clear- Journal Clear- Bolt Journal Clear- Bolt Thrust End-
<D Diam- ance Diameter ance Ten- Diameter ance Ten- on No. play 

eter sion sion 
Lb. Ft. Lb. Ft. 

1940-46 A6244, 258 @ .0015-.003 2.123-2.124 .0015-.002 ® I 2.374-2.375 .0015-.002 ® 1 .004-.00 
1942-46 B6371, 41B ® .0015-.003 2.49S-2.499 .0025-.003 ® 2.S73-2.S74 .002-.003 ® 1 .003-.00 
1940-46 B6405, 42B ® .0015-.003 2.49S-2.499 .0025-.003 ® 2.873-2.874 .002-.003 ® 1 .003-.00 

6 
6 
6 

1936-37 C400 I -- .002-.003 1.7478-1.7485 .001-.003 ® 1.7478-1.74,S5 .001-.003 ® 1 .004-.006 
1936-46 E600, 29B - - .002-.003 2.373-2.3735 .002-.0035 ® 2.622-2.623 .002-.004 ® 1 .004-.00 6 

1936-46 E601, 31B - - .002-.003 2.373-2.3735 .002-.0035 ® 2.622-2.623 .002-.004 ® 1 .004-.00 
1936-46 E602, 328 , .002-.003 2.373-2.3735 .002-.0035 ® 2.622-2.623 .002-.004 ® 1 .004-.0r 

I 
- - I 

1936-46 E603, 37B - - .002-.003 2.373-2.3735 .002-.0035 ® 2.622-2.623 .002-.004 ® 1 .004-.00 
1938-46 F4124 

I 
@ .002-.004 1.9365--1.9375 .0015--.002 ® 2.249-2.250 .0015-.002 ® 1 .004-.00 

"~!~?-46 F414 0 @ .002-.004 1.9365--1.9375 .0015--.002 ® 2.249-2.250 .0015-.002 ® 1 .004-.006 .. -' .: .. .'~"~; 
'. - '";', 

).37-46 F4162 I @ .002-.004 1.9365--1.9375 .0015-.002 ® 2.249-2.250 .0015--.002 ® 1 .004-.00' 
:1.86-46 F6170 

I 

® .002-.004 1.9365--1.9375 .0015--.002 ® 2.249-2.250 .0015--.002 ® 1 .004-.00t 
19K-46 F6199 ® .002-.004 1.9365-1.9375 .0015-.002 ® 2.249-2.250 .0015-.002 ® 1 .004-.00 
1136-46 F6209, 248 ® .002-.004 1.9365--1.9375 .0015-.002 ® 2.249-2.250 .0015--.002 ® 1 .004-.00 
~6 F621S I ® .002-.004 1.9365-1.9375' .0015--.002 ® 2.249-2.250 .0015--.002 ® 1 .004-.0{ 

., 
6 

Continued on next pafj 
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CONTINENTAL GASOLINE 

End sectional view of Series Band M engines. 

NOTE-On overhead valve engines, the 
center valve tappet guide cluster is differ
ent than the others, and care should be 
exercised to see that they are assembled in 
the correct position. 

VALVE "rIMING 

1936-46 All: With the engine at normal 
room temperature, and the No.1 exhaust 
valve adjusted to the clearance for timing 
as given in the VALVE SYSTEM table, 
crank the engine until the "EX C' (ex
haust closing) mark on the flywheel is di
rectly in line with the pointer on the fly
wheel housing. In this position, the exhaust 
valve should have just closed. 

NOTE-Be sure to check and adjust all 
tappets to the recommended running clear
ances given in the VALVE SYSTEM ta
ble, otherwise damage to the tappet faces, 
cam lobes and valves may result. 

TIMING GEARS 

1936·46 Series B, E, F, M and Y: When
ever these gears are removed or disturbed 
for any reason, it is important that they 
be assembled so that the similarly marked 
teeth are meshed, otherwise the valve tim
ing will be incorrect. 

These front end gears are available in 
several sizes, the standard size being 
stamped with the letter "S". If the ~ear is 

oversize, the oversize number is stamped 
within a circle, and if the gear is under
side, the figure within the letter "U" de
notes that many thousandths undersize. 

If both the cam and crankshaft gears are 
to be replaced, the same size gears should 
be used. If only one gear is to be replaced, 
a gear slightly larger should be used to 
compensate for wear on the gear which is 
not replaced. . 

TIMING CHAIN 
A6244 and C400: Install the chain so there 
are 9 links or 10 chain teeth between the 
"0" marks on the camshaft and crankshaft 
sprockets. 
Series R: The chain is of the duplex type 
and wear is compensated for by an auto
matic spring take-up sprocket. When the 
take-up sprocket has reached its limit and 
the chain is too loose, it should be replaced, 
otherwise it will upset the valve timing. 
Install the chain so there are , finks or 5 

ENGINES 

End sectional view of Series R 
engines. 

chain teeth between marks on camshaft 
and crankshaft sprockets. 

Before removing the chain, set the en
gine in a manner described under VALVE 
TIMING and observe the position of the 
chain in relation to the sprockets. Then 
remove the old chain and install the new, 
being careful not to allow either the cam
shaft or the crankshaft to move from the 
set position. 

NOTE-After replacing the new chain, tbe 
idler sprocket spring should be wound up 
a minimum of 1~ turns and then fastened 
to the slotted stud. The idler sprocket is 
carried on an eccentric bushing, being held 
in place by a flange. The bushing is se
cured in position by a washer, the adjust
ing spring and cotter pin. 

ACCESSORY SPROCKETS 

Series R: There are two accessory drive 
shafts, one on each side of the engine. 

l 
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CONTINENTAL 

~----- VACUUM CONTROL TUBE ASSY. 

CLAMP ARM 

FLARED TUBE UNION 

UNE SUPPORT BRACKET 
VACUUM CONTROL 

CLAMP SCREW C. NUT 

SPARKPLUG ------"""'\ 

VALVE INS;ER1r -----~ 

VALVE GUIDE~~~~~~~i~~~~;=~ VALVE SPRING 

VALVE SPRING 

FILLER SLC)CK:---... 

FLYWHEEL BOLT N~::::tj:==+=~e~~ 
FLYWHEEL BOLT-

RING GEAR----.... 

GASOLINE 

DIST. ADAPTER 
NUT 

ENGINES 

}..-------THERMOSTAT SPACER RING 

§-----,----- ENGINE WATER OUTLET 

~------ THERMOSTAT 

...----WATER CIRCULATING TUBE 

OUTLET NUT 

~~S$;~~~::=::=== LOCK WASHER Iii OUTLET STUD 
__ --- OUTLET GASKET 

~-----FRONT END PLATE 

~~~il:=:::= GEAR COVER 
r----.-::'F,.;;;::l!L:;:;::::;;:I=~ OIL HOLE 

....... ,CAA~SHAI'T GEAR 

BEARING 
UPPER-LOWER 

.... :::::::::::::-io'i CD~6~K GASKET 
FILLER BLOCK CORK 

I-----OIL PAN 
'---1----- CONN. ROD 

'--I------ICOI~N_ ROD BOLT Nur 
........ ~-----CONN. ROD BOLT 

"7-----OIL PUMP 
PIN----.Jo, _____ -+ __ ~-..3io .......... ~---- OIL STRAINER COVER 

CAMSHAFT SPROCKET 

Series Rc The camlhaft Iprocket is bolted 
to the end of the camshaft with three cap 
screws and also doweled 10 that it cannot 
be located incorrectly on rea.sembly. The 
camshaft end thrust is taken by a !Spring 
backed- pin, in the front end of the cam
shaft, that pressel against a hardened in
sert in the chain case cover. 

ACCESSORY DRIVE SPROCKEr 

Seri .. R: The accessory or water pump 
drive shaft is carried on a removable cast
ing bolted to the crankcase. The accessory 
drive sprocket is mounted on the accessory 
drive Ihaft and pressed in place. After the 
chain is removed the Iprocket may be 
pulled out with the accessory drive as
sembly. 

If the accessory drive shaft is also used 
for a fan drive pulley, then the fan pulley 
must be removed before the timing chain 
cover can be removed. After the castel
lated nut and clamping washer have been 
removed, the fan belt pulley can be taken 
off with a hook type puller. 

TIMlNG CASE COVER 

Series R: It il not necellary to remove the 
oil pan to get the chain cover off. However, 
it is necessary to remove the fan, fan belt 
and drive pulley, where uled, and the Itart
ing crank bracket. Then the removal of 
the cap screws wilI' allow the cover to be 
taken off. 

There are several combinations of this 
front end, but in any case, there are at 
least two shafts projecting through the 
cover which have oil seall. Be careful not 
to injure these seals when pulling the cover 
off. Watch out that the cover openingl do 
not strike the shafts when it is replaced 
and that the shaft or bub, on wbich the on 
seal bears, is not scored or rough. If there 
is any roughness, it should be polished off 
before replacing the cover. 

1936-46 All except Series R: The starting 
crank jaws act as a nut to hold the fan 
drive pulley on the crankshaft. The hub of 
this pulley must be kept smooth because 
the oil seal bears against it. Take off the 
fan belt, nut and puney. Then the timing 
cover can be unbolted and removed. In re-

placing the cover, it may be necessary to 
ule a new oil leat If 10, be sllre the inside 
feather edge of the leal is toward. the en
gine and not toward the Itarting crank. 

NOTE-Leather oil leals Ibould be loaked 
in engine lubricating oil for at least aD 
hour before they are installed-a longer 
soaking is desirable. 

CAMSHAFT A BEARINGS 
1936-46 AU: Camshaft end thrust is con
trolled by a thrust plate behind the cam
shaft gear. End play Ihould be beld to 
about .005" and can be checked by forcing 
the camshaft back to the limit of its eni 
play and inserting a feeler gauge between 
the thrust plate and· the front end of the 
camshaft. If clearance is excessive, install 
a new thrust plate. 

When necessary to replace bearingl, 
they should be installed in sets and line 
reamed to provide a clearance within the 
limits given in the ENGINE BEARING 
SPECIFICATIONS table. 

NOTE-Be sure that the oil passage holes 
are clean and open, and that the oil holes 
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ENGINES 

pre9sure continues to drop, remove and 
clean the oil pan taoroughly, and disassem
ble, clean and inspect the pump and oil 
pressure regulator. 

CAUTION-Before replacing the oil pump 
and oil pan, the oil float, screen and tube 
should be thoroughly cleaned, being sure 
that all openings in the screen are free and 
clean. If the screen has been crushed, it is 
better to replace it rather than attempt to 
make a repair. When assembling the 
pump, dip the gears in fresh engine oil as 
a means of priming the pump. 

NOTE-Clearance between the gears and 
cover may be checked by placing a .teel 
scale across the face of the houling, and a 
feeler ribbon between the steel scale and 
gears. If clearance is excessive, it may be 
reduced by grinding the lower face of the 
housing, using an abrasive compound 
evenly distributed on a ·perfectly flat sur
face. 

OIL PRESSURE REGULATOR 

1936-46: Oil pressure is automatically con
trolled by a compression spring which con
trols the action of a relief or by-pass valve. 
Oil pressure should not be judged to be too 
high or too low until it is known whether 
the proper weight of oil is used, and the 
engine is warmed up to normal operating 
temperature. 

1;( 

GASOLINE 

Oil pump drive. 
Series R. 

As the engine bearings become worn, the 
oil pressure will be slightly lower due to 
more oil escaping around the bearings. It 
is not advisable to try to correct this slight 
pressure loss by an adjustment of the pres
sure regulator, because the extra amount 
of oil being thrown off by the worn bear
ings may already be over-oiling the cylin
der walls. 

On all engines except R series, the oil 
pressure regulator is located on the cam
shaft side of the crankcase opposite the 
center camshaft bearing. It is sealed by a 
hexagonal cap. The pressure is regulated 
by a spring that fits into the piston-type 

Oil pressure relief valve. En9ine C-'IOO. 

CONTINENTAL 

pressure relief valve. Different size ,prines 
are available to raise or lower the origi_l 
pressure setting-12 to 18 Ibs. when engine 
is idling and 35 to 40 Ibs. at road speed" 
over 25 miles per hour. 

Series R: The pressure regulator is located 
on the crankcase just behind the timing 
chain cover on the side opposite the cam
shaft. It is adjusted from the outside by 
turning the adjusting screw which sticks 
through a stuffing box in the regulator cap. 
Turning it clockwise increases the oil 
pressure. Removal of the cap gives access 
to the spring and piston-type oil pressure 
regulating valve. 

OIL FILTER 

1936-46: Several types oi filters are used in 
these engines; and usually, complete main
tenance instructions accompany each filter 
in the form of a sticker pasted on the filter 
itself. If additional information is required, 
see the chapter devoted to OIL FILTERS 
elsewhere in this book. 

At frequent intervals, the filter should 
be drained to get rid of any solid matter 
which may have settled in the filter sump. 
Whenever this is done, be lure to add suf
ficient oil to the crankcase to compensate 
for the oil drained. 

Filters should be checked every time the 
oil is changed and new filters inserted 
about every ten thousand miles of opera
tion, or as indicated by oil color. If the dip 
stick shows that the oil is thick and very 
dirty, it indicates that the filter element re
quires cleaning er renewal. 

CRANKCASE VENTILATION 

1936-46: The crankcase ventilator breather 
should be inspected at least every 2O(X} 
miles, and if a sludge formation is evident, 
remove the breather and clean it thor
oughly in gasoline. Allow it to soak in the 
gasoline for about 30 minutes, then blow 
it out with compressed air, and at the same 
time, fap it lightly to dislodge any solid 
particles of sludge. 

If the engine is fitted with an air cleaner, 
the latter should be removed and washed 
every 1,000 miles. After the element is 
washed, blow it dry with compressed air 
and, if the cleaner is of the oil-wetted type, 
dip the element in fresh engine oil before 
assembling. If it is of the oil-bath type. 

CYL. 

'--'~Cf5>S OL RETURNS 
TO PAN 

Oil pressure relief valve. Series F e"9ine" 
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CONTINENTAL 

r-'GA£A!.E F"ITTING 

BUSHING 

SMALL 

GASOLINE 

Packless type water pump. Typical of all 
engines except Series R. 

NUT 

ENGINES 
IMPORTANT-For l'ehicles operating in 
dust storm areas, the cleaner shonld be 
cleaned immediately after such storms 
occur. 

COOLING SYSTEM 
WATER PUMP, OVERHAUL 

1936-46 Except R Series: The centrifugal 
water pump used on these engines is a 
front mounted ball-bearing, self-sealing 
type. It incorporates a carbon seal bearing 
against a stainless steel thrust face and 
should ordinarily give little trouble. The 
impeller is pressed on to the Nitralloy shaft 
and locked in place with a dog-tooth screw, 
obviating any chance of a loose impeller. 
The ball bearings are of the sealed type, 
packed at the factory. A pressure gun type 
of fitting with a low pressure pop-valve is 
assembled for greasing. This will require 
greasing only at very long intervals. The 
fan hub is locked to fhe bearing assembly 
by a nut on the front end of the s'haft. 

To dismantle the water pump, the follow. 
ing procedure should be followed: 
1. Remove the six screws holding the cover 

or snpport to the body. The entire shaft 
and hub assembly can then be removed 
from the pump. 

Z. Remove impeller by loosening set screw. 
3. The seal can be removed from the im· 

peller by first removing the lock wire in 
the bore of the hub. 

'------_C-----~._~.EAL ASSY, 

4. If you wish to remove the ball bearings. 
first remove fan hub and then the lock 
screw on top of the body. 

wipe out the oil reservoir with a clean cloth 
and fill it to the proper level with fresh 
engine oiL 

NOTE-The interval at which the ventila
lator and air cleaner should be cleaned can 

S. To reassemble, reverse the procedure, 
noting remarks concerning the seal and 
impeller outlined above. 

only be determined by the type of service 
to which the vehicle is subjected. Vehicles 
operating in dusty or sandy areas require 
more frequent servicc than vehicles, op
erating under more favorable conditions. 

Series RI The pumps used on these engines 
are a separate assembly located on the 
camshaft side of the engine. The pump is 
bolted to the cylinder block. has a detach
able flange coupling for the intake water 
hose and is driven by a flexible coupling. 
It can be removed without disturbing any 

Distributor end 
Megneto drive. 

Serie. R. 

• 

,..-._." 
i i 

.~.~~. 

! i i 
"~~I 

.j iii 
Qi.-Ll.._._. 

Goeneretor drive. Series R. 
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