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TYPE:

BLOCK:

SECTION 1

SPECIFICATIONS

MAIN BEARINGS:

VALVES:

EXHAUST VALVE SEAT:

107 and 117

Tecumseh-Vert,
Cast Aluminum

Aluminum Alloy
Heat Treated

Cast In Block

IGNITION: Flywheel Magneto
GOVERNOR: Internal Mech, Flyw
<O
Valve Spring 45/64 go Piston Pin 6250
Displacement 15.0 Comp, Length \ Diameter 6254
Stroke 2-17/32" RED Width Com
p. 0795
Valve Guides W_z Ring Groove 0805
Over-Size ( Y Y3442
Bore 2,750 Dimensions <‘\
2.751 Width 0il 1880
O Ring Groove 1890
Valve d\@ Q) 3/64" €
Timing Dimension* \
Before Top Dead (To
p)
Center for . 080 N C
Vertical Engines | ¥.090 | @aﬂ .006 Side Clear- —~*™P" '88?25: 8832
N Play 7022 ance RIng  (Bot.) |- 00107/ 0030
oove
Xa oil
%<y
Pcint Setting .020 Dia. Crankshaft 1.1865
Conn. Rod Journal T. Ring End 010
/3@ 1870 Gap 0%
Spark Plug Gap .030 Q Magneto Side
M:fn Bearing 1. 0005 Top Piston .023
Dia, 1.0010 Land Clearance .028
Valve . 010 Piston Skirt
Clearance Both P.T.O. Side iston Skir . 0045
Main Bearing 1. 0005 Clearance . 0060
Dia. 1. 0010
Valve Seat 45° Camshaft 6235
Angle Conn. Rod Dia. 1, 1880 Bearing Dia. 6240
Crank Bearing 1.1885
. Cam Lobe Dia. 1,267
Valve Spring L-9/16" Piston 2. 7427 Nose to Heel 1.263
Free Length -9/ Diameter 2. 7442
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TORQUE SPECIFICATIONS

INCH POUNDS FT. POUNDS
Cylinder Head Bolts 140 - 200 12 - 16
: . 1.5-35HP. 65- 75 5.5-6
I Connecting Rod Lock Nuts {4 6 H.P. 86 - 110 n_9
Flange to Cylinder 65 - 110 5.5-9
Flywheel Nut 360 - 400 30 - 33
Spark Plug 183.@ 15 - 20
O\
N
Magneto Stator to Cylinder — 84 5-17
S
Starter to Blower Housing % o 40-45 3.5
FANN §
Blower Housing to Crankcase ﬁ(@)%-) 72 - 96 6-38
g
Breather Cover @\ 25 - 30 2-2.5
AN
. : )
Intake Pipe to Cylinder S @ 72 - 96 6-8
NN
Carburetor to Intake Pipe ((&\9 48 - 60 4 -5
N
Air Cleaner to Carbu 15 - 20 1-1.5
e
1-3.5HP 35 - 45 3-3.5
Muffler Bolts O er {4 6 HP 90 - 150 8 - 19
(~
Drain Plug Mne) 150 - 160 12 - 13
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SECTION 2
GENERAL INFORMATION AND TROUBLESHOOTING

ENGINE IDENTIFICATION

Tecumseh engines are identified by model
number stamped on anameplate. Thename-
plate is located on the crankcase, (Fig 2-1)
Always include the entire model number
in any correspondence concerning the en-
gine,

SHORTBLOCKS

When repairing an engine by using a short-
block, be sure the original engine tag con-
taining the type number, is placed in a
similar position on the shortblock.

For further identification, all identification
tags on the shortblock should remain there,

MAINTENANCE RULES to insure proper
engine operation,

These rules should be observed.

1, Clean air filter regularly as required
by operating conditions.

2, Use clean, fresh gasoline,
3. Do not mix oil with gasoline,

4, Use correct grade of motor oil, and make
sure proper oil level is maintained,

5. Keep vent hole in fuel tank cap open,
6. Maintain prope

engine shro
other forei

g of engine. Keep
of dirt, grass, and

1. Clea and exhaust ports fre-
vent carbon buildup,
8. M swre governor maintains correct

*- range for application. Never run
a disconnected governor on gov-
rned models.

a minimum,

;, Tighten all fasteners, especially mount-
Q% ing bolts, to keep damaging vibration at

10.If driven equipment is balanced, vibra-

Figure 2-1 @\) M tion will be cut down considerably,
9
Vertical If Present, \t/ E
er €s LX- Crankshaft Number, If Present.
Crankshaft tended FO" PTO No Longer Used After Late 1959
Models.
resent Indicates Basic
odel For Individual Styling If Present, Specification
Number Indicates Varia-
Vv C tion from Std. Engine
OR 35 -1 — 68 P

Any Letter Suffix Indicates
Basic Model Change

If Present, Indicates
Phelon Magneto

Indicates Horse Power

17 - 1.75 30 - 3.0
20 - 2.0 35 - 3.5
26 - 2.5 40 - 4.0
27 - 2.75

Figure 2-2
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FUELS AND LUBRICANTS

Tecumseh 4-cycle engines are lubricated
by oil distributed to the working parts by
a pressure system, splash system, or com-
bination system. The correct grade and
type of oil for each engine will be found
on the nameplate of the engine,

CAUTION Multiple weight oils such as all
season, 10W-30, are not recom-
mended, except in snow blower ap-
plication,

GENERAL

Cleanliness of fuel and oil is essential for
proper engine operation, Make sure that
gasoline and oil are stored in clean, cover-
ed, rust-free containers. Dirt in fuel can
clog small ports and passages of carburetor
causing engine failure. Use fresh gasoline
only, Gasoline, standing for long periods
of time, develops a gum that will result
in fouled spark plugs, clogged fuel lines,
carburetors, and fuel screens. Dirty oil
causes engine wear, When servicing en-

or oil, report the conditions to the engine
owner, cautioning him against contin
use of contaminated fuels or lubrigdn

vibration of the eng'
mowers, keep the blade)properly balanced
to eliminate vib -.i:*aj Check equipment
for free oper 6'prevent engine over-

%}

loading.
T
TECUMSEH
LAUSON DIV, , NEW HOLSTEIN, WiS., U5 A,
LUBRICATHON: BEFORE STARTING FILL CRANK
CASE TO TOP OF FILLER NECK OR TO FULL MARK

WHEN DIPSTICK IS PROVIDED . BE SURE ENGINE
IS LEVEL, ABOVE 32° F. USE MOBILOIL A (SAE
0}, BELOW X2°F, USE MOBILOIL tow, (SAE 10w)
OR EQUAL, USE CLASS MS OIL ONLY, CHANGE
OIL AFTER FIRST 2 OPERATING HRS, AND EVERY 5
QPERATING HRS, SPARK PLUG GAP.0J0", BREAKER
POINT GAP .020".

@)

MODEL V69-79 #£9)

5iRIAL 7004

09022

Figure 2-3
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gines showing indications of dirty gasoline &@

1. Note customer's complaints throughaninter-
view.
2. Check air cleaner condition.
a. How Dirty?
b. Is air aner, base, cover and element
prese ii¥ good condition?
3. Che
a. el correct — too high, too low?
Is sludged and gritty — (black oil is
\ &mal)
@. hat type of oil is used?
Note: Brand, cost, weight, A.P.I. Classi-
fication.

4. The engine and application condition

1Is the unit clean — free fromoiland dirt?
Are the cooling fins clean and free from
accumulated clippings, etc.

Is the application well lubricated?

Are blades sharp and balanced?

Are all fasteners in place and tight?

Figure 2-4
ENGINE TUNE-UP PROCEDURE

Upon receiving an engine for repair, learn
the history of the unit from the customer,

1. Service or replace air cleaner.
2. Clean fuel lines, filter, and tank,

3. Check engine compression with gauge.
The crankshaft should resist turning as
the piston approaches top-dead-center,
then snap over sharply as top-dead-
center is passed. Lowcompressionen-
gines should be overhauled, Cylinder
compression in new engines is approxi-
mately 80 psi, When compressiondrops
below 60 psi, rings or other parts are
needed,




Clean and regap, or replace spark plug,
refer to Electrical Manual,

Check governor operation. Adjustgov-
ernor according to information givenin
Governor Section,

Check magneto,
gap.
breaker point connections,
Electrical Manual,

Adjust breaker point
Inspect magneto, condenser, and
Refer to

Fill crankcase with oil, Fill fuel tank

with correct fuel,

8. Start engine, If engine does not start,
refer to trouble chart,

9, Adjust carburetor,

10. Run engine, checking frequently for
signs of improper operation,

COMMON TROUBLES AND REMEDIES.,
The following chart lists the most common
troubles experienced with gasoline engines,
Possible causes of trouble are given along
with probable remedy.

ENGINE TROUBLESHOOTING CHART

Cause

Remedy and Reference

ENGINE FAILS TO START OR STARTS WITH DIFFICULTY

No fuel in tank
Shut -off valve closed

Obstructed fuel line

Tank cap vent obstructed

Water in fuel

Engine over-choked.

o
\KN
Improper carburetor adju@@

Loose or defective (ﬁ:

Faulty magneto @

Blown head gasket

Crankcase seals leak

Loose blade adapter and/or pulley

/AN
N>
Fill tank with clean, 1.

©

énd line. I necessary, re-
carburetor.

Opel@ fuel tank cap.

; @ank. Clean carburetor and fuel lines.
spark plug points. Fill tank with clean,

h fuel.

Open valve.

Clean fuel s
move an

Close fuel shut-off and pull starter until engine
starts. Reopen fuel shut-off for normal fuel
flow.

Adjust carburetor.

Check magneto wiring for shorts or grounds;
repair if necessary.

Check timing, point gap, and, if necessary,
overhaul magneto.

If head or cylinder not warped, replace with new
gasket. Retorque head bolts. See Fig. 10-1.
Torque per requirements

Replace worn crankcase seals. Some en-
gines do not have a lower seal, Check
bearing surface of bottom half of crank-
case,

Tighten loose parts
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ENGINE TROUBLESHOOTING CHART (Cont.)

Cause

Remedy and Reference

ENGINE FAILS TO START OR STARTS WITH DIFFICULTY (Cont.)

Spark plug fouled

Spark plug porcelain cracked

Poor compression

Clean and regap spark plug.

Replace spark plug.

Overhaul engine.

ENGINE KNOCKS

Carbon in combustion chamber

Loose or worn connecting rod

Loose flywheel

Repl

eel key and keyway; replace parts

Ch
ssary. Tighten flywheel nut to proper
<& ue (Table of Specifications).
>

Time magneto.

Worn cylinder @%Cﬁfteplace cylinder.

Q
Improper magneto timing \%/\\\
\V

ENGINE MISSES UNDER

2\
G~

Spark plug foule%
in cracked

Improper spark plug gap

Spark plu

Pitted magneto breaker points

Magneto breaker arm sluggish

Faulty condenser (except on
Tecumseh Magneto)

Improper carburetor adjustment

Clean and regap spark plug.

Replace spark plug
Regap spark plug.

Clean and dress breaker points. Replace badly
pitted breaker points.

Clean and lubricate breaker point arm,

Check condenser on a tester, replace if
defective.

Adjust carburetor.

2-4




ENGINE TROUBLESHOOTING CHART (Cont.)

Cause

Remedy and Reference

ENGINE MISSES UNDER LOAD (Cont.)

Improper valve clearance

Weak valve spring

Crankcase seals leak

Adjust valve clearance.

Replace valve spring.

Replace worn crankcase seals. Some en-
gines have no lower seal, Check bearing
surface of bhottom half of crankcase,

ENGINE LACKS POWER

Choke partially closed
Improper carburetor adjustment
Magneto improperly timed
Worn piston or rings

Lack of lubrication

Air cleaner fouled

Valves leaking

Blown head gasket

Crankcase sea

Carburetor dirty or damaged.

Ignition system malfunction.

Open choke.

{(\\\
P

<

Adjust ¢

iston or rings.
crank(:ase to the proper level.
é@

Grind valves,

an air cleaner.

If head or cylinder not warped, replace gasket,
Retorque head bolts, See Fig, 10-1, Torque
per requirements,

Replace worn crankcase seals. Some engines
have no lower seal. Check bearing surface
of crankshaft,

Clean and repair carburetor.

Check and repair system,

ENGINE OVERHEATS

Engine improperly timed

Time engine.
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ENGINE TROUBLESHOOTING CHART (Cont.)

Cause Remedy and Reference

ENGINE OVERHEATS (Cont.)

Carburetor improperly adjusted Adjust carburetor.

Air flow obstructed Remove any obstructions from air passages in
shrouds.

Cooling fins clogged Clean cooling fins,

Excessive load on engine Check operation of associated equipment.

Reduce excessive load.

Carbon in combustion chamber Remove cylinder h or cylinder and clean
! ‘ carbon from h iston.

Lack of lubrication Fill crankroper level.

bt Pulleys too tight ribed pulley tension requirements.

vner's Manual.)

R ENGINE SURGES OR RUNS UNEVENLY O

L
D Fuel tank cap vent hole clog Q\@ Open vent hole.

Governor parts sticking or Clean, and if necessary repair governor parts.
.

R Carburetor throttle li throttle Clean, lubricate, or adjust linkage and deburr
| sticking.

|
[ ; shaft and/or butt Mding or throttle shaft or butterfly.

b ENGINE VI@@’EXCESSIVELY
I

i ' Engine not securely mounted Tighten loose mounting bolts.
| .‘ Bent crankshaft Replace crankshaft.

" Associated equipment out of balance Check associated equipment.
Loose blade adapter and/or pulley Tighten loose parts.

BREATHER PASSING OIL

Engine speed too fast Use tachometer to adjust correct RPM.

2-6




ENGINE TROUBLESHOOTING CHART (Cont.)

Cause

Remedy and Reference

BREATHER PASSING OIL (Cont.)

Loose oil {ill cap or gasket
damaged or missing.

0il level too high

Breather mechanism damaged
Breather mechanism dirty

Drain hole in breather box clogged.
Piston ring end gaps aligned.

Breather mechanism installed
upside down

Breather mechanism loose or
gaskets leaking.

Damaged or worn oil seals on end © Q> place seals.
of crankshaft. &&)
Rings not seated properly. @

e

Breather asse y assembled
correctly

Cylinder cover gasket leaking

Install new ring gasket under cap and tighten
securely.

Check oil level — Turn dipstick cap tightly into
receptacle for accurate level reading. DO NOT
fill above full mark.

Check reed plate and assembly and replace
complete unit.

Clean thoroughly in solvent. Use new gaskets
when reinstalling unjf:

Clean hole with allow oil to return to

crankcase.
Rotate end $b as to be staggered 90° apart.
Smal n holes must be down to drain oil
f hanism.

< @ new gaskets and tighten securely.

Check for worn or out of round cylinder, Replace
rings. Break in new rings with engine working
under a varying load. Rings must be seated
under high compression or in other words
under varied load conditions.

Reassemble correctly.

Replace cover gaskets.

HIGH OIL CONSUMPTION

Burning oil

Excessive load on engine

Check for worn rings, replace.
Check operation of associated equipment.

Reduce excessive load.
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ENGINE TROUBLESHOOTING CHART (Cont.)

Cause

Remedy and Reference

HIGH OIL CONSUMPTION (Cont.)

Engine speed too fast

Loose oil fill cap or gasket
damaged or missing

Oil level too high

Breather mechanism damaged
Breather mechanism dirty
Drain hole in breather box clogged

Piston ring end gaps aligned.

Breather mechanism not installed
correctly.

Breather mechanism loose ory
gaskets leaking.

Damaged or worn 0il se
of crankshaft

Rings not seated

Cylinder cover gasket leaking.

Use tachometer to adjust correct RPM.

Install new ring gasket under cap and tighten
securely.

Check oil level — Turn dipstick cap tightly
into receptacle for accurate level reading.
DO NOT fill above full mark.

Check reed plate and assembly and replace
complete unit.

Clean thoroug vent. Use new gaskets
when reinst it.

Cle 1e§g§ wire to allow oil to return to
craa%x e>
nd gaps so as to be staggered 90° apart.
N

&mall oil drain holes must be down to drain oil
) from mechanism.

Install new gaskets and tighten securely.
Replace seals.

Check for worn or out of round cylinder. Re-
place rings. Break in new rings with engine
working under a varying load. Rings must
be seated under high compression or in other
words under varied load conditions.

Replace cover gaskets.
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ENGINE REMOVAL 6. Remove locknuts, washers, and rubber

o

E cushions from studs at front of engine
i ‘ 1. Remove attachment drive and tractor mounting plate,

i drive belts as outlined in operators

; manual,

7. Remove top nuts and lockwashers from
2. Remove two hood attaching screws and two rear engine mounts,
nuts, disconnect lights if equipped, and

remove hood, 8. Remove bottom nut, lockwasher and flat

3. Remove choke-throttle linkage from washer from front engine mount,

carburetor,

9. Lift front of engine until front mount is
free then pull up and forward to re-
move engine,

4, Remove fuel line from carburetor and
plug line, or drain fuel tank,

5, Remove battery ground cable and start-

Reverse removal procedure to install,
er leads.

he &

P
{
f
¢
i
H
!
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SECTION 3

CARBURETOR-GENERAL INFORMATION

AIR CLEANER SERVICE

Service the air cleaner frequently to pre-
vent clogging of the cleaner and to prevent
dust and dirt from entering the engine.
Service the air cleaner as follows: .

PAPER TYPE ELEMENT

Remove every 10 hours or oftener if under
dusty conditions, Tap to remove loose dirt
and/or blow from inside out with low pres-
sure air. Replace if torn or perforated
or when plugged to maintain proper car-

buretor setting (50 hrs.). Do Not Wash

In Any Liquid And Do Not Oil, Wipe in-
side of housing to remove all dirt, re-
place element,

GENERAL

The fuel system consists of a carburetor,
air cleaner, fuel tank, and fuel lines, The
function of the system is to mix fuel and
air in the proper proportion so that the
mixture will burn efficiently in the engine
at any rate of speed.

Float feed carburetors (figure 3-1)
hollow metal float to maintain t%&@

ing level of fuel in the carx
pomuN

the fuel is used, the fuel level in the car-
buretor bowl drops and the float moves
downward, This actuates the inlet needle
valve to allow fuel to flow by gravity into
the fuel bowl, As the fuel level in the bowl
again raises, it raises the float. This float
motion closes the needle valve to stop the
fuel flow at the proper level,

CARBURETOR OPERATION

The carburetor is designed to provide the
correct fuel mi e to the engine at any
operating speed

In the CHO ition, the choke shutter
is close e only air entering the
engi eg%through openings around the
shu A e starting device is operated
to he engine, the air pressure in

@ uretor is reduced as air is drawn
% e engine. Since the air passage is

ked by the choke shutter, fuel is drawn

&rom the main nozzle and from both idle

fuel discharge ports and mixes with the
air that passes through the throttle shut-
ter, This makes a very rich fuel mixture
which is needed to start a cold engine,

AIR FILTER c@

PAPER ELEMENT

HOUSING

Figure 3-1
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At IDLE, a relatively small amount of fuel
is required to operate the engine, The
throttle is almost closed, shutting off the
fuel supply from all except the one idle
fuel discharge orifice, so that the suction
created by the engine draws fuel only from
that orifice,

During INTERMEDIATE operation, a se-
cond orifice is uncovered as the throttle
shutter opens, and more fuel is allowed
to mix with the air flowing into the engine,

During HIGH SPEED operation, the throttle
shutter is fully opened. Air flows through
the carburetor at high speed, The venturi,
which decreases the size of the air passage
through the carburetor; further accelerates
the air flow, This high speed movement of
the air decreases the air pressure, and
fuel is drawn into the air stream through
the main nozzle that opens into the venturi,
mixing with the air in the air passage, As
the engine load increases, air is automati-
cally bled into the main nozzle through the
air bleed tube located in the air horn,
This allows liquid fuel to be meteredfreely
from the main nozzle,

FUEL MIXTURE ADJUSTMENTS

ridge ring on seat area can be felt
thumb nail, needle must be repla@e
Figure 3-2,

Three screws must be adjust e at-
tempting to operate anewly edcar-

buretor,
&P
O

BAD

GOOD

Figure 3-2

3-2

ADJUSTMENT APFROXIMATE SETTING

Main Mixture
and Turn completely in finger-
Idle Mixture tight and thenbackout 1 turn.

Needles
Idle Speed (Top Back out screw, Then turn
of Carburetor) in until screw just touches
Screw throttle lever and continue
1 turn more.

FINAL CARBURETOR ADJUSTMENTS

Allow engine to warm up to normal running
temperature, With engine running at maxi-
mum recommended RPM, loosen main me-
tering screw until engine 'lopes' or rolls,
then tighten screw until engine starts to
cut out. Note the number of turns from one
extreme to the other, Loosen screw to a
point midway between the extremes. (Fig,

-9 N

4
X\ STEP ONE

TURN 2~ N UNTIL ENGINE
RUNS OR LOPES.

COUNT TURNS TO END
OF STEP TwoO.

(O

\))

TURN /" \UNTIL ENGINE
STARTS TO CUT OQUT.

Q @ STEP TWO

Check adjustment screw tip for damage @

STEP THREE

TURN BACK # “\HALF
THE NUMBER OF TURNS.

Figure 3-3
CARBURETOR INSTALLATION
1. Secure carburetor on engine,

2, Install shrouding or control panels, Con-
nect choke and throttle control wires.

3. Position control panel to carburetor.
Connect carburetor fuel lines.

4, Install air cleaner,

5. Adjust carburetor as described in fuel
mixture adjustment section, Adjust car-
buretor linkage for control panel oper-
ated carburetors as described in car-
buretor control linkage section,
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POINTS TO CHECK FOR CARBURETOR MALFUNCTION

TROUBLE

CORRECTIONS

Carburetor out of adjustment ., .
Engine will not start . ., ., . . .
Zngine will not accelerate. ., . .
Engine hunts (at idle or high speed)
Engine will not idle, , ., . . . .
Engine lacks power at high speed
Carburetorfloods . . ... . .
Carburetor leaks. . . . . . . .
Engine overspeeds . . . . . ., .
Idle speed is excessive . . . . .
Choke does not open fully . . . . . , . .
Engine starves for fuel at high speed (leans out)
Carburetor runs rich with main adjustment
needle shut off
Performance unsatisfactory after being serviced.

e s o & o & & e s
e s o s o
e s & o e o o e e @

e o & a2 s+ o

3-11-12-13-15-20
1-2-3-4-5-6-8-11-12-14-15-19-24

2-3-11-12-24
3-4-8-9-10-11-12-20-21-24
4-8-9-11-12-13-14-20-21-22-24
2-3-6-8-11-12-20-21-24
4-7-17-21-22

6-7-10-18-23-24
8-9-11-14-15-18-20
8-9-13-14-15-18-20

8-9-15

1-3-4-6-11-15-17-19-21
7-11-17-18-19-21
1-2-3-4-5-6-7-8-9-10-11-15-16-17-18-19-20-

21

Open fuel shut off valve at fuel tank - fill tank
with fuel,

Check ignition, spark plug and compression.
Clean air cleaner - service as required,

Dirt or restriction in fuel system - clean

tank and fuel strainers, check for kinkS@r@l

fresh fuel,

sharp bends. %%\X
Check for stale fuel or water in fue]@X th
Examine fuel line and pick-up ing at

fittings. (@2
ent holes,

Examine throttle and e shafts for binding
or excessive play - remove all dirt or paint,
replace shaft. ’

Check and clean atmo

Examine throttle and choke return springs
for operation.

Examine idle and main mixture adjustment
screws and "O" rings for cracks or damage.

Adjust main mixture adjustment screw - some
models require finger tight adjustment. Check
to see that it is the correct screw,

3-4

ixture adjustment screw, Check to
t is the correct screw,

ust idle speed screw,

—

Check position of choke and throttle plates,

Adjust control cable or linkage to assure full
choke and carburetor control,

5.
6.

16, Clean carburetor after removing all non-
metallic parts that are serviceable, Trace
all passages.

17, Check inlet needle and seat for condition and
proper installation,

18. Check sealing of welch plugs, cups, plugs and
gaskets. .

19. Check fuel pump operation - pump element, inner
and outer one way valves,

20, Adjust governor linkage,

21. Adjust float setting,

22, Check float shaft for wear and float for leaks or
dents,

23. Check seal for fuel drain or bowl gasket,

24, Is carburetor operating at excessive angle - 31°

or more?
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SECTION 4
CARBURETOR-SERVICE

IDENTIFICATION

When servicing this carburetor, use the
Parts Manual for the proper service parts
information. Further identification of the
carburetor is stamped on the carburetor
body as shown in Figure 3-1. Refer to the
standard service part number and the iden-
tification number on the carburetor body
(Figure 3-1), in any correspondence.

ALTERNATE LOCATION

FOR MODEL NUMBER THROTTLE

D

LEVER

NSTALL WITH VERTICAL|
MARK TOWARD TOP

THROTTLE FACING OUT

PLATE

Figure 4-2

4-1

This carburetor is a conventional floattype
carburetor with refinements for better o-
peration and ease of servicing,

DISASSEMBLY AND SERVICE INSTRUC-
TIONS: (Figure 4-3)

Remove the carburetor from the engine,
Normally, it is easier to remove the intake
manifold and carb assembly from the
engine, disconne overnoy linkage,
fuel line and ing wire, and disas-
semble the or from the intake man-
ifold at the wark\bench,

®\ 0
lowing instructions areinasequence
be followed for coraplete overhaul of

is carburetor. If it is necessary to ser-
ice only a portion of the carburetor, follow

MOMBER o Q@he instructions pertaining to that service.

THROTTLE - Examine the throttle lever
and plate prior to disassembly. Replace
any worn parts,

a. Remove the screw in the center of the
throttle plate and pull outthe throttle
shaft lever assembly. (Figure 4-2)

b. When reassembling, it is important
that the lines on the throttle plate
(Figure 4-2) are facing out when
in the closed position, Position throt-
tle plates with two lines, at 12 and 3
o'clock, The throttle shaft must be
held in tight to the bottom bearing to
prevent the throttle plate from riding
on the throttle bore of the body, caus-
ing excessive throttle plate wear and
governor hunting,



IDLE SPEED

SsCREW @ |
G. =

IDLE MIXTURE
NEEDLE

PN
S

@\‘@\mure 4-3

CHOKE PLATE

DOWN TOWARD
FUEL BOWL

g
\&//

CHOKE. Examine the choke lever and shaft
at the bearing points and holes into which
the linkage is fastened, (Figure 4-5) and
replace if worn, The choke plate is insert-
ed into the air horn of the carburetor in
such a position that the flat surface of the
choke (Figure 4-4) is toward the fuel bowl,
Record the choke plate movement, Choke
plates will operate either clockwise or
counterclockwise, Hold the choke shaft se-
curely into the bearing bore when replacing
the choke plate, This will prevent binding
and excessive choke plate wear,

Figure 4-4

4-2




THROTT
E)éA'EESNEO'#NKégs SPEgD L
L w
REPLACE ASSEMBLY gngVRIOL Egeég

AND LINKAGE IF WORN

THROTTLE

LEVER
"0" RING
GASKET
IDLE FUEL
CHAMBER

ATMOSPHERIC
VENT HOLE
IDLE ADJUSTMENT SCREW

HIGH SPEED ADJUSTMENT SCREW

Figure 4-5

CA
Figur@ﬁ:ﬂ
IDLE ADJUSTIN W

Remove the idle screw from the carburetor
body and examine the point for damage to
the seating surface on the taper, (Figure
4-6) If damaged; replace the idle adjusting
needle, Tension is maintained on the screw
with a coil spring and sealed with an "O"
ring, Examine and replace the "O" ring if
damaged,

HIGH SPEED ADJUSTING SCREW
For service examine the taper of the high

speed adjusting screw. (Figure 4-6) If the
taper is damaged at the area where it seats,

4-3

replace the screw and fuel bowl retainer
nut as an assembly,

The fuel bowl retainer nut contains the seat
for the screw, Examine the sealing "O"
ring, the high speed adjusting screw, Re-
place if it indicates wear or cuts.

During high speed adjusting screw reas-
sembly, position the coil spring on the
adjusting screw, followed by the small brass
washer and the "O" ring seal,

FUEL BOWL RETAINING NUT - remove
the fuel bowl retaining nut and fiber wash-
er, (Figure 4-7) Replace the washer, if
cracked or worn,

a, The retaining nut contains the trans-
fer passage through which fuel is de-
livered to th :r- speed and idle fuel

16 carburetor; It is the

Y

sest to the hex nut
g. faproblemoccurs
dle system of the carbure-~
xamine the small fuel passage
evannular groove in the retain-

t. This passage must be clean
the proper transfer of fuel into
e idle metering system,

®SEALING "0" RING

FUEL BOWL

CHECK FOR
RUST AND DIRT

FLAT OF FUEL
BOWL TOWARD
FUEL INLET

CHECK FOR FITTING

LEAKING

DRAIN C)«——FIBER WASHER

REPLACE IF
CRACKED OR WORN FUEL BOWL
=——RETAINING NUT
KEEP CLEAN S"0" RINGS
TORQUE TO é\BRASS WASHER
50-60 INCH POUNDS
) MAIN ADJUSTMENT
NEEOLE

Figure 4-7

b, When replacing, torque the fuel bowl
nut to 50-60 inch pounds.

FUEL BOWL - Fuel bowl should be exam-
ined for rust and dirt. (Figure 4-7) Thor-
oughly clean before replacing, I it is im-
possible to properly clean the fuel bowl,
replace it.




BE SURE "0" RING
CONFIGURATION IS
LIKE REPLACED ONE.

o—C__ D
o—(__ D

Figure 4-8

a. Check the fuel bowl drain for leaking.
Replace the rubber gasket on the
inside of the drain valve,

b, The large "O" rings (Figures4-7 and
4-8) sealing the fuel bowl to the car-
buretor body must be in good condi-
tion to prevent leakage, Examine the
"Q" ring for swelling or cuts, Moist-
en the "O" ring seal with either water
or a very small amount of fuel or
oil to allow the fuel bowlto slide onto
the "O" ring properly. Hold the car-
buretor body in an inverted position
and place the '""O'" ring on the car-
buretor body and then position the
fuel bowl,

SAME SIDE

Figure 4-9

CAUTION

The fuel bowl flat surface must be
positioned on the same side of the
carburetor as the fuel inlet fitting,
(Figure 4-9)

4-4

EXAMINE FLOAT HiNGE

FOR WEAR AT BEARING INLET NEEDLE
SURFACES EXAMINE CORNERS
REPLACE IF ROUNDED

REMOVE FLOAT TO
MAKE ADJUSTMENTS.
BEND THIS TAB TO ADJUST

FLOAT

Figure 4-10

@ve the float (Figure 4-10)
agburetor main body by pulling

t axle with a pair of needle

CAUTION

When the float is being removed from
the carburetor body the inlet needle
will be lifted off of the seat, because
it is attached to the float with an
anchoring clip.

a, Examine the float for crushing or
holes, Examine the float hinge (Fi-
gure 4-10) bearing surfaces through
which the float axle passes and re-
place if worn, Excessive wear onthe
tab of the float hinge that contacts
the inlet needle will require replace-
ment of the float to assure proper

fuel metering within the carburetor.

b. When the float is reassembled with
the inlet needle in position the float
setting is measured as indicated be-
low. Two different float settings are
available, The index pad on the car-
buretor body dictates which setting to
use,




1. If the index pad on the carburetor
body is not machined, measure
the float setting from the rim of
the carburetor body. The float
setting from the rim of the car-
buretor body to the float is ,200"
-.220", For convenience, place a
No. 4 (.209") twist drill across
the rim between the center leg
and the unmachined index pad,
parallel to the float axle, (Figure
4-11) This will assure a uniform
float setting.

Figure 4-11

2. Remove the float to make a@'
ments, Bend the tab ont
hinge to correct setting.\

3. Examine the floataxl

surface of the floa for
wear, Replace if WOXX ccurate
ble with

float setting is—mo
worn parts, %
TION

Do not use compressed air to flush
carburetor unless fuel bowl and float
have been removed,

Then - always direct low pressure
air through system opposite normal
fuel flow to dislodge foreign matter
toward reverse taper of any restrict-
ing passages,

4-5

IDLE FUEL PASSAGE
SEALED WITH
BRASS CUP PLUG

LEAD SHOT SEALS
CROSS DRILLING
FOR IDLE FUEL
PASSAGE

"0" RING
FUEL BOWL
SEAL

FUEL INLET
FITTING

CE FIRST

Heye

INLET NEEDLE TIP
SEATS AT THIS
POINT

Figure 4-12

INLET NEEDLE AND SEAT - (Figure 4-12)
The inlet needle and seat in this carburetor
are of a different design than is normally
found in a float carburetor., There is no
inlet seat fitting to remove during dis-
assembly. The inlet needle is anchored to
the float tab by a clip, (Figure 4-10) to
assure proper movement of the inletneedle
off of the seat when the float drops, The
inlet needle clip must be positioned as
shown in Figures 4-10 and 4-14 during
reassembly,



a, Examine the inlet needle, If any wear
is evident, or any of the corners
show signs of rounding, the needle
should be replaced, See Figure 4-6.

b. The inlet needle seals on a Viton
rubber seat in the carburetor body.
To remove, put a few drops of heavy
engine oil on the seat. Place an air
hose to the inlet fitting and allow
a short blast of air to pass through
blowing out the seat. The seat may al-
so be pried out with a short piece
of hooked wire, Examine for cuts and
scratches. The seat (Figure 4-12)
is inserted grooved side first, Moist-
en the cavity with oil and use a flat
faced punch to press the inlet seat
into position.

APPLY
LOCK-TITE

Q
N

Figure 4-135\L)
%@©

The fitting ma removed from the car-
buretor by twisting and pulling, Make a note
of the position in which the f{fitting was
originally installed for proper fuel flow
when the carburetor is re-installed on the
engine.

FUEL INLET

When inserting the fitting into the car-
buretor body, seal it with Lock-tite grade
A, Insert the tip of the fitting (Figure 4-13)
into the carburetor body, then coat the re-
mainder of the shank with Lock-tite grade
A, Press the fitting in until the shoulder
contacts the carburetor. Use inlet fittings
without screens for replacement only,

INLET NEEDLE CLIP MUST
BE IN THIS POSITION

MAIN NOZZLE
DO NOT ATTEMPT

CUP P
TO REMOVE VAT

IDLE FUEL

SPHERIC VENT HASSAGE
CH PLUG

Q
/\\\gﬁ | Figure 4-14

L

W@)ﬁ

N4
)

@AALL CHISEL
PRY OUT PLUG /

DO NOT ALLOW CHISEL
POINT TO STRIKE
CARBURETOR BODY .
OR CHANNEL REDUCER

SMALL CHISEL

PIERCE PLUG WITH TIP
WELCH PLUG
/TO BE REMOVED

L]
_[ABOUT % WIDE

METHOD 1

DRIVE FLAT PUNCH INTO
CENTER OF WELCH PLUG. THIS
WILL RELEASE PLUG'S GRIP
ONTO BODY. PLUG SHOULD
FALL OUT OF POSITION.

PUNCH SHOULD HAVE SHARP
SHOULDER AND SHOULD BE
ABOUT 172 THE DIAMETER

OF THE WELCH PLUG
/ DO NOT ALLOW PLUG TO

STRIKE CARBURETOR BODY
——WOR CHANNEL REDUCER

WELCH PLUG TO
BE REMOVED\

METHOD I

Figure 4-15




FLAT END PUNCH

NEW WELCH PLUG SAME OR LARGER

 .—DIAMETER OF PLUG

Figure 4-16

WELCH PLUG SERVICE

Removing Welch Plug (Figure 4-15)
Method 1

1, Drive small chisel into welch plug.

2. Push down on chisel to pry plug out

of position.

Sharpen small chisel to sharp wedge
as shown in figure,

FUEL BOWL
VENT
WELCH PLUG
REMOVED

BALL PLUG OLE FUEL PASSAGE
REDUCTION ROD

Figure 4-17
Method II

1. Select flat punch size equal to about
1/2 the diameter of welch plug,

2, Drive punch into center of plug, Dent
in plug will release its grip on car-
buretor body and plug will fall out of
position,

4-7

@@&

Installing New Welch Plug (Figure 4-15)

1, Clean receptacle
thoroughly.

in carburetor body

2, Place welch plug into receptacle with
convex (raised portion) up,

3. With punch that is equal or greater
than size of plug, flatten plug by strik-
ing punch with hammer.

CAUTION: Merely flatten welch plug. Do
not dent or drive the center of the plug
below the top surface of the carburetor.

CARBURETOR BODY - Examine the car-
buretor body for we nd damage,

a. It may be—megessary to remove the
large w a@‘- ug (Figures 4-14 and
4-17) @» cessive dirt has accumu-

d 1in -', atmospheric vent cavity,
Mmay be possible to clean this
with carburetor cleaner or

pressed air without removing the
%welch plug,

The carburetor body contains a main
nozzle tube (Figure 4-14) pressed
into the carburetor body to a pre-
determined depth and positioning
within the venturi of the carburetor,
Do not attempt to remove this main
nozzle., Any movement of this nozzle
will seriously affect the metering
characteristics of the carburetor and
will require replacement of the en-
tire carburetor,

¢c. Clean the accelerating well sur-
rounding the main nozzle with com-
pressed air and carburetor cleaning
solvents, With the choke plate and
shaft removed, compressed air may
be blown in through the high speed
air bleed, (located just behind the
lower choke shaft bearing and im-
mediately in front of the venturi)
to remove any dirt that may have
accumulated.

The carburetor body contains two cup
plugs. (Figure 4-17)



BRASS FUEL BOwWL
CUP PLUG VENT

\ WELCH PLUG
REMOVED

BALL PLUG IDLE FUEL PASSAGE
.REDUCTION ROD

2. Another cup plug is located in

Figure 4-17

1. A cup plug, located near the inlet

seat cavity, high up on the car-
buretor body, seals off the idle
air bleed. This is a straight pas~-
sage drilled into the carburetor
throat, If removed, a new plug
must be used to assure proper
sealing of the passage,

base (Figures 4-14 and
where the fuel bowl 4ut
the idle fuel pass ;
of this plug will all 7
of the metering ro e4-17)
from the idle sage. A
new plug mus

atl plug (Figure 4-17)
w the side of the idle

assage allows access to the
idle fuel cross passage. This
small fuel passage has been cali-
brated. Do not insert improper
sized drill rods for cleaning pur-
poses, If removed, it is very im-
portant that the cross passage be
tightly sealed with a new plug.

a, When inserting a new ball plug
into the idle fuel passage, in-
sert a tight drill rod into the
idle fuel passage to act as an
anvil, preventing driving the
ball plug in too deeply.

e, A welch plug on the side of the car-
buretor body, just above the Idle
Adjusting Screw seals the Idle Fuel
Chamber, (Figure 4-18) This welch
plug may be removed for thorough
cleaning of the idle fuel mixture
passage and the Primary and Sec-
ondary Idle Fuel discharge ports.
Clean with solvent and compressed
air, DO MNOT use any tools that
may ch size of the discharge

ports :

v

«\
\\0
THROTTLE
AMINE LINKAGE SPEED

OLES FOR WEAR ONTR
REPLACE ASSEMBLY sonTRoL cHOKE

AND LINKAGE IF WORN

LEVER

"0" RING
GASKET

IDLE FUEL
CHAMBER

ATMOSPHERIC
VENT HOLE
IDLE ADJUSTMENT SCREW

HIGH SPEED ADJUSTMENT SCREW

4-8

Figure 4-18




SECTION 5

GOVERNOR SERVICE

MECHANICAL GOVERNORS S5,

NOTE

Skip steps 1 and 2 if existing control 6.
system has not been removed.

1. Install solid linkage between governor

Tighten screw when no end play exists
in direction of open throttle, (See Fi-
gures 5-2 and 5-3)

Move control lever to full speed setting
and check to see that control linkage
opens the throttle.

lever and throttle lever. Install linkage NOTE

in top governor lever hole (Figure 5-1),

2. Install governor spring and linkage be-
tween control lever and lower hole in
governor lever, (Figure 5-1)

For a further explanation, turn the gov-
ernor lever and clamp counterclockwise
to open throttle,

C;\-:-—. sosnma LEVER
O

TIGHTEN SCREW
STEP 2

S

Figure 5-3

4, Loosen screw sot overnor lever
is loose in cla te both lever
and clamp to ottle to full open
position (away idle speed regu-

lating screw).

LINKAGE

GOVERNOR SHAFT

Figure 5-2

Figure 5-4




GOVERNOR SHAFT INSTALLATION GOVERNOR GEAR

SPACER GOVERNOR -
GEAR SHAFT (S}

NOTE

For best results, use a vise or press,

GAUGE NO.
670152 L

1-19/32"
4-7 HP. VERTICAL
- Figure 5-6
NOTE
gu:ggagﬁggs OUT OF HEAVY
, ALUMINUM, . . .
BASE PLATE ETC. OR USE GAUGE AVAIL- 3. The shaft must be driven in straight.
ABLE FROM TECUMSEH For this reason, the following method

is not recommended, but is given for
use in an emergency, where vises or
presses may not be available,

Figure 5-5
1. Using a soft hammer, tap lightly to
start the shaft into the shaft boss. 4, If shaft is eivwith a hammer, sup-
port flang ith’a wooden block beneath
2. Place the unit into a vise or press the g t boss. Place hard
and slowly press inonshaft todimension ood k—On top of shaft and hammer
shown (Figure 5-5) or use applicable 1o DO NOTHAMMER DIRECTLY
gauge (Figure 5-6). SHAFT.

I I JR




SECTION 6
CARBURETOR CONTROL LINKAGE

GENERAL

Use the following text both (1) to explain
the purpose or function of the different
carburetor parts and (2) as a number key
to the accompanying illustration. (Figure
6-1)

1 GOVERNOR LEVER - This lever attaches
to the governor rod and rotates with the rod
in response to governor action., The gov-
ernor action in turn is affected by engine
R.P.M., and governor spring pressure.

2 SOLID LINKAGE -~ This non-adjustable link
always attaches the governor lever to the
throttle lever. Therefore, any movement of
the governor lever produces a correspond-
ing movement in the throttle lever. This
linkage should never be deformed in hopes
of helping increase engine efficiency,

3 THROTTLE LEVER -Physically connected
to the throttle shaft and shutter so that
any rotative movement in the lever causes
like movement in the other parts.

4 GOVERNOR SPRING - Connects between
the governing system, and the control sys-
tem. Variable tension puts a resistance
to movement on the governing system, With
no tension, the governor is free to move, @s
soon as a few hundred R.P.M. wilk ce
sufficient force to move the weights
as while at idle). With full te

engine must attain full operating R\¥
)

(such as 3600 R,P,M,) for thg
force of the weights tg
governor mechanism,

5 GOVERNOR SPRIN GE - Connects
between the gov ring and control
lever, It (like th@d linkage) should not
be deformed.

6 CONTROL LEVER - Mounted on a control
panel, it is the operator's means of con-
trolling engine speed by varying governor
spring tension,

7 CHOKE LEVER - Physically connected to
the choke shaft and shutter so that any
movement transmitted to the lever also
affects shutter position,

8 CHOKE CONTROL LEVER - A tang on
the control lever, or linkage which posi-
tively controls the choke lever.

9 CONT g&:L - A rigidly mounted
plate, ¢ irfing levers, alignment holes,
clam :@ 1s, and other devices neces-

: control of engine speed, It is

()
cted and calibrated so that, when

AIN ADJUSTMENT NEEDLE - Ametering
screw to regulate the fuel-air mixture en-
tering the air horn for smooth, efficient
engine operation,

11 IDLE ADJUSTMENT NEEDLE - Ametering
device to regulate the pre-mixed fuel-air
entering the air horn for smooth engine
idling operation,

12IDLE SPEED REGULATING SCREW - A
screw threaded through a boss on the car-
buretor body to act as a throttle lever
stop, thereby controlling low idling speed.

13 BOWDEN WIRE CLAMP LOCATIONS -
Threaded angle brackets which will receive
a screw and clamp arrangement to hold
the Bowden wire cover in a rigid position
for proper operation,

14 HIGH SPEED SETTING SCREW - A screw
threading into a tapped tang on the con-
trol panel to act as a control lever stop
at the high speed end, thereby limiting
top engine R.P.M.

6-1
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SECTION 7
ENGINE THEORY AND PRE-OVERHAUL CHECK

INTAKE

CAMSHAFT
VALVE OPEN LOBE

4-CYCLE THEORY

INTAKE - Air is mixed with fuel in the
carburetor and the mixture is drawn into

INTAKE the combustion chamber by the downward

- movement of the piston, The intake valve
Figure 7-1 is open to allow the fuel-air mixture to

enter the combustion chamber, The IN-
TAKE valve is opened at the proper time
by the lobe on camshaft which is geared
to the cra

BOTH S
Z’:&;’ES The e@%i 93 ve is closed,
P ION - Asthepistonreaches Bot-
¢ad Center the INTAKE valve closes.
ston then rises compressing the fuel

air mixture trapped in the combustion

& hamber because both valves are closed.
COMPRESSION

Figure 7-2 /{\% POWER - As the piston reaches the Be-

\) fore Top Dead Center (BTDC) ignition point,

| \Q the spark plug fires, igniting the fuel-air

@ mixture, In the time it takes to ignite

all the available fuel, the piston has moved
to TDC (Top Dead Center) ready to take
the full combustive force of the fuel for
maximum power and piston downward
travel, The expanding gases force the
piston down., Both valves remain closed,

= \ZL\

EXHAUST - As the piston starts to the top
of the cylinder, the exhaust gases are
forced out the open exhaust valve,

After the piston reaches Top Dead Center
(TDC) the four cycle process will begin
again as the piston moves downward and the
intake valve opens,

EXHAUST

EXHAUST

Figure 7-4

7-1
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PRE-OVERHAUL CHECK

If a check of carburetion and ignition in-
dicates no faulty operation, check the fol-
lowing:

a, Insert a compression gauge into
spark plug port, Crank engine and
check compression reading ongauge,
which should be no less than 60 psi
(new engines should be about 80 psi)
for an engine with a compression
release cam, the reading could be
45 psi or less, Engines with lower
reading indicate the need for piston,
ring and bore service, if the engine
must run near rated horsepower. See
Figure 7-5.

COMPRESSION
GAUGE -

SPARK PLUG
REMOVED

SECOND TEST: SQUIRT A FEW

PISTON THROUG
TURN ENGINE OVER 6 TO
OIL TRANSFERRED TO PIST

MAKE COMPRESSION TES@

Figure 7-5

D

b.

e'
f.

If a compression gauge is not avail-
able, disconnect spark plug lead to
insure that engine will not start and
pull starter rope slowly. There
should be considerable resistance as
the piston approaches top-dead-cen-
ter, lasting for several seconds, If
resistance decreases rapidly, it in-
dicates poor compression, usually
the result of one or more of the
following:

Defective head gasket,

Warped head,

Burned valves.

Carbon accumulation on valves,
Worn piston rings.

Worn cylinder bore.

Weak or broken valve springs,
Improper valve clearance,

Ring gaps not staggered around
the pim@
Crank % slowly, checking for
noiseé; ing,, scraping, or other
igns\ of) improper operation, due to

d bearings, connecting rod,
s or to a bent crankshaft,

QDCD&!OH'U'IVDWNH

heck crankshaft end play, Exces-
& sive play indicates worn rodbearings

or piston pin.
Replace leaking oil seals,

Remove valve spring cover and
crankcase breather assembly. Check
valve clearance while piston is in
either compression or power stroke
50 that cams on camshaft are free of
valve lifters, Make this check when
engine is cold. Valve clearance
should be 0.010in, Valve lifter clear-
ance adjustment is described in Sec-
tion 9,



POINTS TO CHECK FOR ENGINE POWER

Ignition - Must be properly timed so
that spark plug fires at precise

moment for full power.

valve - Check for

Spark Plug Gap -
Adjust to proper
setting, use round

Cylinder Head -
Should not be

Zfi:tli?fg’ warg;?fé feeler gauge. “warped. Gasket

and lap to proper surface must be

angle_ true.
Valve Seat- Must
be of specified
angle and width. Cylinder Head

'] fg'fD .——Bolts - Tighten to
= proper torque.

Valve Guide - = .
Examine for o Cylinder Head
wear, varnish ‘ Gasket - Must

which may pre-

vent proper valve \
action.

¥4

Valve Spring - T
Check freelength, WJ

must have proper

\\\\‘|’ “

tension to close
valve and hold on |

seat.

i

Valve Gap - Must
be adjusted to

proper gap.

Cam Lobes - Ch 3
be proper size to“ape
to allow complete dischar
haust and intake of fuel.

ge of ex-

h,)
%

)

)
)
NN

form perfect seal
between cylinder
and head.

Fins - Keep clean
to prevent power
loss because of

N T T T

pa

24

over-heating.

Piston Rings -
Piston rings must
be fitted properly
with recommend-
ed end gap to as-
sure sufficient
pressure on cyl-
inder wall to
transfer heat and
seal high pres-
sure.

Piston Pin - Must
allow frictionfree
movement of con-
necting rod and
piston.

Connenting Rod - Matchmarks must
be matched and connecting rod nuts
tightened to proper torque.

Piston Fit - Must be fitted to cyl-
inder with recommended clearance.

Oil Passages - All oil holes and
passages must be clear to allow
full lubrication for friction free
operation,

Air Filter - Should be clean to
allow engine to breath,.

Carburetor - Must be set properly

to assure proper and sufficient air
and fuel.
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POINTS TO CHECK FOR ENGINE OIL CONTROL

Valve Guides -
Must be within
tolerances topre-
vent o0il entering
combustion cham-
ber. To prevent

exhaust gases
from entering
crankcase.

Cylinder Wall Finish - Cylinder wall
glaze must be broken prior to in-
stalling new piston rings to allow
rings to seat and control oil, also
acts as reservoir for oil to lubri-
cate rings and piston.

Piston Rings -
Are to {it square-

Breathers - Must
operate properly
to prevent oil
from being ex-
pelled out of en-
gine.

Drain Holes - In
breather box and

ly to cylinder wall
with proper end
gap and ring to
groove clearance,
with inside cham-
fer to top of pis-
ton.

AN

under o0il seals ]
must be clear
(mag end vertical
engine) to allow &
oil to return to
crankcase.
Pigfon sages -
clear to

Bearings - Should be to épecs to
prevent excessive oil spillage and

cause pressure loss in pressure
systems.

Oil control means the effective dis-
tribution of oil within the engine for
friction free operation and control
to prevent oil from being burned or
leaking at gasket surfaces,

Gasket Surfaces - Must not be
nicked, old gasket removed, always
use new gaskets,

oil toreturn
crankcase.

7-4

Piston Fit - Must
be within specs
for proper oil
control and wiping
of excessive oil
from cylinder
wall.

Oil Passages -
Must be clear for
proper distribu-
tion toloadcarry-
ing bearing sur-
<= faces.

Qil Filter Caps - Must always be
tight, gasket must be used and seal
perfect to prevent spillage out of
breather.

Qil Level ~ Overfilling will cause
leaking, burning and oil fouled spark
plugs,

Engine Speed - Excessive speeds
will cause excessive oil consump-
tion by burning and leaking,



SECTION 8

PISTON, RING, PIN, CONNECTING ROD AND CRANKSHAFT SERVICE

TIMING MARK
(IN LINE WITH

HOBBING HOLE)

IF GEAR IS PRESS FIT ON
CRANKSHAFT LOOK FOR
A BEVELED GEAR

Figure 8-1

CRANKSHAFT

Timing mark alignment can be used for di @ PISTON

assembly, but is mandatory for reasse

Replace crankshaft if:
1.

2, Bearing surfaces ar
or damaged

t

3.
4-

NEVER TRY TO STRAIGHTEN BENT
CRANKSHAFTS.

When replacing, lubricate bearing surfaces.
Use oil seal protectors,

TIMING MARKS Fig, 8-1

Matched timing marks on the camshaft

gear and the crankshaft gear arenecessary
for a properly performing engine,

On the camshaft the timing mark is lo-
cated in line with the center of the hobbing
hole. If no line is visable, therefore, use
the center of the hobbing hole to align with
the crankshaft gear marked tooth,

On the crankshaft, the timing mark is the
tooth in line with the keyway,

tt I
G —1
_

CHECK
PISTON
DIAMETER
AT THIS
POINT

EE SPECIFICATION
CTION FOR DIMENSIONS

&%&) Figure 8-2

- When removing piston, clean
carbon from upper cylinder bore and head,
Check piston dimensions as shown in Fig-
ure 8-2, Piston and pin must be replaced
in matched pairs,

RINGS - Replace rings in sets,
ring gaps,

Stagger

Check ring clearances as shown in Figure
8-3.

TOP PISTON LAND
" CLEARANCE

1sT
COMPRESSION
RING,
Nt

)|
CLEARANCE
e

___t
i

3RD
Oll. CONTROL
RING

2ND
COMPRESSION
RING

Figure 8-3



Figure 8-4

When using new rings, wipe cylinder wall
with fine emery cloth to deglaze. Clean
thoroughly,

Check ring gap.
center of ring travel area,
and 8-5)

(Figure 8-4

Place ring squarely in

D

MISALIGNED

ALIGNED

N EARLY TYPE CAPS CAN BE
& DISTORTED IF THE CAP IS

LOCKING TABS

SPACE ALLOWS LUB
TO CRANKPIN

Figure 8-7

CONNECTING RODS - The connecting rods
are offset, and have the cap fitted from
the camshaft side of the engine,

The rods do not atch marks on early
types.

A dipper i mped part of the lock
new lock plate whenever

plate U@
the r&\ is removed,

NOT HELD TO THE PIN WHILE
THREADING THE BOLTS
TIGHT.

Undue force should not be used,

Figure 8-6

8-2

Figure 8-8




Later model rods have serrations which
prevent distortion during tightening. They
also have match marks which MUST FACE
OUT WHEN ASSEMBLING THE ROD. (Fig-
ure 8-9)

LOCK PLATE / DIPPER

L=t

8-3
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SECTION 9
CAMSHAFT, VALVES, SPRINGS AND OIL PUMP SERVICE

CAMSHAFT - Align timing marks to re-
lieve valve lifter pressure when removing
camshaft,

Be sure oil pump barrel chamfer is to-
ward filet of camshaft gear when assembled,
as is shown in Section 10.

Clean camshaft in solvent, then blow pas-
sages dry. Replace camshaft showing wear
or scoring., Check cam dimensions against
specification dimensions at * points, (Fig-

VALVE SPRINGS - Valve springs should
be replaced when an engine is overhauled,
Weak valve springs will spoil the best
overhaul job,

ure 9-1)
Valve spring free length should be check-
. . ed, (Figure 9-2) Comparing one spring
M’s‘ ROCKER ARM with the other can be a quick check to
FUEL PUMP ] MAY STIIKE notice any difference . If a difference is

ECCENTRIC *

, SHOULDER

noticed, carefully measure free lengths and
— compression length and strength of each

spring. See spegifications.
*SEE SPECIFICATION
| SECTION FOR
DIMENSIONS
—_— COMPRESSION QV
) RELEASE @

MECHANISM

= JEss

it S

:9 DIMENSION

Figure 9-1 © \
Q/X\;x STEM/M

Insta-matic Ezee-Start C on Re- EXCEPT EARLY PRODUCTION

lease. If any parts nee V-27 WHICH WAS 30°

tire camshaft must b% laged,
2.

ement, en-

Figure 9-3

VALVE GRINDING AND REPLACEMENT

Valves and valve seats canbe reground with
a minimum of engine disassembly.

REPLACE SPRING FREE Remove valves as follows:
IF PITTED OR LENGTH
CRACKED

1. Raise lower valve spring caps while
holding valve heads tightly against valve
seat to remove valve spring pin.

2. Remove valves, springs and caps from
crankcase,

Clean all parts with solvent carefully re-

Figure 9-2 moving all carbon from valves.

9-1



Replace distorted or damaged valves, I
valves are in usable condition, grind valve
faces in a valve refacing machine and to
the angle given in Table of Specifications.
Replace valves if faces are ground to less
than 1/32", (Fig, 9-3)

Whenever new or reground valves are in-
stalled, lap in valves, to insure a gas-tight
fit,

1, Coat the valve face sparingly with a
fine grade of valve grinding compound.
Using a vacuum cup valve grinder to
grip valve top, rotate valve on valve
seat,

CAUTION The valves are not identical,
The exhaust valve "EX", sub-
ject to the high exhaust heat,
is stellite faced diachrome
steel. Make sure this valve
is lapped and assembled to the
exhaust port,

2. Lift valve from seat every eight or
ten strokes to keep compound equalized
on surface of valve seat,

3. Continue lapping until valve and seat
have a smooth surface, then wash with
solvent to remove all traces of lapping

available, Directions fox
the valve guides in
block are found in Sectin

VALVE GUIDE MAY
BE OVERSIZED 1/32

VALVE CAP

VALVE LIFTER
SUIDE — DO NOT

VALVE GAP OVERSIZE
010 COLD oIl RETURN HOLE

<>%:

compount; dry parts thoroughly, )%

NOTE Valves with oversized st " %5
oot

Figure 9-4

Valve grinding changes the valve lifter
clearance, After grinding valves, check
valve lifter clearance as follows:

1. Rotate crankshaft until cams on cam-
shaft are out of engagement with valve
lifters.

2, Insert valves in their guides and hold
valves firmly on seats,

3. Check for clearance of ,010 inchbetween
each valve stem and valve lifter with
feeler gauge. (See Figure 9-4) Grind
valve stem in a valve resurfacing ma-
chine set to grind a perfectly square
face, of proper clearance.

7

A\

Figure 9-5

Install valves as follows (EARLY MODELS):

1. Position valve spring and upper and
lower valve spring caps under valve
guide for valve being installed,

2, Install valves in guides, making sure
that valve marked "EX'" is inserted in
exhaust port. The valve stem must pags
through the valve spring and the valve
spring caps.

3. Insert blade of screwdriver under lower
valve spring cap and pry spring up.

4, Insert valve pin through hole in valve
stem with a long nosed pliers, Make
sure valve pin is properly seated under
lower valve spring cap.



Figure 9-6
Install valves as follows (LATER MODELS):

1. Position valve caps and spring in valve
compartment,

2. Install valves in guides withvalve mark-

ed "EX" in exhaust port, The valve

stem must pass through the upper valve

cap and spring. The lower cap should sit

around the valve lifter exposed end.

Compress the valve spring so that the
shank is exposed. DONOT TRY TO LIFT
LOWER CAP WITH SPRING,

5. Release valve spring tensi

in place.

ck cap

BARREL AND P OIL PUMP

SYSTEM

This system i by an eccentric on
the camshaft, ing oil through the hol-
low camshaft from the oil sump on its
intake stroke, The passage from the sump
through the camshaft is aligned with the
pump opening.

As the camshaft continues rotation, (pres-
sure stroke), the plunger forces out theoil.
The other port in the camshaft is aligned
with the pump directing oil (Figure 9-8)
out of the top of the camshaft,

At the top end of the camshaft, oilis forced
through a crankcase passage tothe top main
bearing oil groove, aligned with the drilled
crankshaft passage. Oil isdirectedthrough

Lift lower valve cap over valv
shank and center cap to s i
ameter hole, \%&@

9-3
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Figure 9-7

PRESSUR
£ E CRANKSHAFT

MAIN BEARING
CRANKCASE OIL GROOVE

PASSAGE

DRILLED
CAMSHAFT

|| CRANKSHAFT
17 CONNECTING
1 ROD JOURNAL

@

OIL Sump

DRILLED
CAMSHAFT
PASSAGE

BARREL TYPE
LUBRICATION PUMP

Figure 9-8

this passage to the crankshaft connecting
rod journal, then spills from the connecting
rod to lubricate the cylinder walls, Normal
splash lubricates the other internalpartsof
the engine,

A pressure relief valve, in the crankcase,
relieves excessive pressures (over 28 psi),
It usually works only when oil viscosity is
extremely heavy due to cold temperatures,
or when the system becomes plugged or
damaged. The normal pressure created by
the lubrication system is 7 psi.

The bottom bearing receives its lubrication
through a long, deep groove in the bearing,
Constant lubrication of the working parts of
the engines insures that the engine will be
able to handle heavy loads for extended
periods of time without danger of bearing
damage,



BARREL TYPE OIL PUMP SERVICE

Remove the barrel type oil pump as follows:

1.

2,

Remove the mounting flange as shown in
Section 11,

Remove barrel and plunger assembly and
separate,

Clean and inspect pump parts as follows:

1'

29

Wash pump parts with solvent.

Inspect pump plunger and barrel for
rough spots or wear, If pump plunger is
scored or worn, replace entire pump.

Reassemble oil pump as follows:

1.

Lubricate pump parts in engine oil. Man-
ually operate pump to make sure plunger
slides freely in barrel,

Lubricate all parts. Position barrel on
eccentric on camshaft, If the oil pump
has a chamfer only on one side, that
side must be placed toward the camshaft
gear,

Install mounting flange as shown in Sec-

tion 11, Be sure plunger ball sea @&
in recess in flange,
o @

ASSEMBLE PUMP HOUSING
WITH INSIDE CHAMFER
TOWARD CAMSHAFT GEAR

QO

\\ Figure 9-9
P




SECTION 10

CYLINDER, HEAD, VALVE SEATS AND BREATHER

Figure 10-1

Clean oil passages and remove d1r

fins, \
Replace crankcase if: %

Main or camshaft bearing rscored,

Fins broken or crac

Warped head mo rface,

LD, is more 5" oversize.

REBORING CYLINDER

Decide whether to rebord for .010" or
.020" oversize piston,

Use any standard commercial hone of suit-
able size, Chuck hone in drill press with
spindle speed of about 600 rpm,

Start with coarse stones and center cylinder
under press spindle, Lower hone so lower
end of stones contact lowest point in cy-
linder bore.

10-1

%an cylinder with solvent
oroughly.

CYLINDER AND HEAD SERVICE @

Rotate adjusting nut so that stones touch
cylinder wall and begin honing at bottom
of cylinder, Move hone up and down at
rate of 50 strokes per minute to avoid
cutting ridges in cylinder wall, Every
fourth or fifth stroke, move hone far enough
to extend the stones one inch beyond top
and bottom of cylinder bore.

Check bore every thirty or forty strokes
for size and straightness, H stones collect
metal, clean with a wire brush each time
hone is removed.

Hone with coarse stones until cylinder bore
of desired finish size.
nes with burnishing
until bore is to with-
desired size,

Replace co
stones and
in ,0005 ingl

nishing stones and install fin-
R @nes to polish cylinder to final
and dry

Replace piston and piston rings with parts
of correct oversize as indicated in parts
manual,

STELLITE EXHAUST
VALVE SEAT ALWAYS DEGLAZE

NINDER WALL

SEE
SPECIFICATIONS
SECTION FOR— @
DIMENSIONS

Figure 10-2




REBORING VALVE GUIDES, Valve guides
are permanently installed in cylinder. How-
ever, if guides wear, they can be rebored
to accommodate a1/32inchoversized stem,
Rebore valve guides as follows:

i, Ream valve guides with a standard,
straight shanked hand reamer or low
speed drill press. Refer to Table of
Specifications to determine correct
valve stem diameter,

2. Redrill upper and lower valve spring
caps to accommodate oversized valve
stems.

3. Reassemble engine as described in Sec-
tion 9, installing valves with oversized
stems in valve guides, See parts book
for correct part number for oversize
valves.

REGRINDING VALVE SEATS, Valve seats
need regrinding only if they are pitted or
scored, If there are no pits or scores,
lapping in valves will provide a proper
valve seat, Valve seats are not replace-
able, Regrind the valve seats as follows:

1. Use a grinding stone or a valve seat
reseater set to provide the proper angle
and seal face dimensions. Check the
Table of Specifications for the prop
dimensions.

<
2. If the seat is over 3/64 inch¥ A

grinding, use a 15° stone g to
narrow the face to prope erision,
3. Inspect seats to make ..C t cutter
or stone has be 6/ ;) squarely to

¢ dimension has
e circumference

valve seat and t
been held arou

of seat. @

TO DEPRESS FILTER
INSERT AWAY FROM BARB
BLADE.] L+—"TFOR REMOVAL

>

<
4, \Xres to reground seats as des-
% d in Section 9,

CASE BREATHER SERVICE

@l‘he breather has a polyurethane filtering

10-2

element retained in the breather housing by
means of a barb, To remove the filtering
element, insert a blade between the filter-
ing element and the barb, Depress the
element to remove it,

Clean the filtering element in normal parts
cleaning solvents, gasoline or household de-
tergents. The filtering element is self-
lubricating from the oily crankcase vapors.




SECTION 11
MOUNTING FLANGE

MOUNTING FLANGE REMOVAL Remove mounting bolts, Lightly force
sleeve tool (Figure 11-2) into oil seal.
Remove drain plug from mounting flange Lift mounting flange from cylinder, If ne-
and drain oil from crankcase, cessary, tap edge of flange lightly with a
soft hammer, being careful not to break
Polish crankshaft end with a piece of fine edge of flange,

emery cloth if it is rusty or pitted,

The oil seal dust cap on the power take-off

end of the crankshaft protects the oil seal CLEANING AND INSPECTION

from dust, dirt and abrasives. To remove,

distort it by striking the edge in several Wash mounting flange thoroughly with sol-
places with a hammer and sm .l chisel vent, paying special attentionto cleaning

or screwdriver (Figure 11-1). After dis- sump screen, which is an integral part of
torting, remove the cap. the flange.

MOUNTING
FLANGE

SUMP
SCREEN

CAMSHAFT
BEARING

CRANKSHAFT
BEARING

Figure 11-3

Inspect camshaft and main bearings (Fig-
ure 11-3) for wear, scoring, or other
damage, If bearings are not within limits
found in Table of Specifications, or are
otherwise damaged, replace entire mount-
ing flange,

Replace mounting flange showing cracks,
distortion, and worn threads,

OIL SLEEVE

ToOL REASSEMBLE AS FOLLOWS:
MOUNTING
FLANGE NOTE Refer to Section 5 for governor
OIL SEAL shaft installation,
. 1. Always use a new gasket when replac-
Figure 11-2 ing mounting flange.
11-1



2. Carefully press sleeve tool into oil seal
to full depth of seal seat, Holding sleeve
tool firmly in place to protect oil seal
from damage as crankshaft passes
through it, Install mounting flange.

DUST CAP DRIVER\

3, Tighten mounting flange bolts evenly and
securely and remove sleeve tool.

4, Install dust cap on crankshaft with dust
cap driver. Drive dust cap only until it
is even with mounting flange boss. (Fig-
ure 11-4)

CAUT ION Dust protector cap must not contact

oil seal, The dust cap rotates with
the shaft while the oil seal remains Figure 11-4
stationary.
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OIL SEAL REPLACEMENT -

SECTION 12
OIL SEAL SERVICE

SHEET
METAL
SCREWS

OIL SEAL
REMOVAL ToOOL
POSITIONED

FOR REMOVAL
OF OIL SEAL

G~

\

(T

oiL SEAL\\ =
REMOVED\ m
> Y

=
—

©

O

K<

USE A DEBURRING
TOOL TO REMOVE
g THE SHARP INNER
EDGE OF THE OIL

SEAL CAVITY

L
S
(- ﬂe
L L
=)

Srs?

4

Figure 12-3

* 670192 MUST BE USED WITH 28677
DRIVER, ORDER 28677A IF DRIVER
AND ADAPTER ARE NEEDED,

OIL SEAL SLEEVE
28676

COAT OIL SEAL
SLEEVE WITH OIL

OIL SEAL, TAPERED
END INSERTED INTO
CAVITY

OIL SEAL, TAPERED
END INSERTED INTO

28676

OIL SEAL DRIVER
28677 ¥
OIL SEAL SLEEVE

OlL SEAL DRIVER
ADAPTER 670193 %

OIL SEAL

12-1

Figure 12-6
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Figure 12-7

Lay mounting flange on a flat surface and
position a new oil seal squarely in oil
seal seat. Drive seal to bottom of seal
seat using tool No. 27572 (Figure 12-8),
Make sure seal is squarely and completely
seated.

Printed in USA

SEAL SEAT
TOOL

MOUNTING

12-2
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