Tecumseh

TECUMSEH

MEDIUM FRAME MODELS

Model No. Cyls. Bore Stroke Displacement Horsepower
VM70 1 2-15/16 1in. 2-17/32 in. 17.16 cu, in, (]
{74.6 mm) {64.2 mm) (281 cc) (5.2 kW)
VMEBO ... 1 3-1/16 in, 2-17/32 in. 18.65 cu. in. B
(77.8 mm) {64.3 mm) (305 ce} (5.9 kW)
VMI00 . ... 1 3-3/16 in. 2-17/32 in, 20.2 cu. in. 10
(30.9 mm) (64.3 mm) (331 ce) (7.5 kW)
HM70 e 1 2-15/16 in. 2-17/32 1n, 17.16 cu. in. i
(74.6 mm) (64.3 mm) (281 ¢c) (6.2 kW)
HM80 . ... .o e, 1 3-1/16 in. 2-17/32 in. 18.65 cu, in, 8
(77.8 mm) (64,3 mm) {305 co) (5.9 kW)
HMI00 . ... L, 1 3-3/16 In. 2-17/32 in, 20.2 cu. 1n, 10
{80.9 mm) (64.3 mm) (331 ce) (7.5 kW)
HEAVY FRAME MODELS
VHTO .. 1 2-%4 in. 2-17/32 in. 15.0 cu. in, 7
(69.8 mm) (64.3 mm) (246 c0) (6.2 kW)
VHBO ... 1 3-5/16 in. 2-%4 In, 23.75 cu. in, 2
{84.1 mm) (69.8 mm) (389 ce) (5.9 kW)
VHIOO .., 1 3-5/16 1n. 2-34 in., 23.75 cu. in. 10
(84.1 mm) (69.8 mm) (389 cc) (7.5 kW)
HH70 ... e, 1 2-% In, 2-17/32 in, 15.0 cu. in. i
(69.8 mm) (64.3 mm) (246 cc) (5.2 kW)
HH8O ... .. . o i 1 3-5/16 1n, 2-%s 1n. 23.75 cu. 1n, 3
(84.1 mm) (69.8 mm) {389 ce) (5.9 kW)
HHI00 ... 1 3-5/16 in, 2-% In. 23.75 cu. 1n. 10
(84.1 mm) (69.8 mm) (389 cc) {7.5 kW)
HHI120 . ... . L, 1 3-Ya 1n, 2-s In. 27.66 cu. in. 12
(88.9 mm) (73 mm) (453 cc) (8.9 kW)

Engines must be identified by com-
plete mede! number, including specifi-
cation number in order to obtain correct
repalr parts. Numbers on early models
are located on a name plate or tag. Num-
bers on later models are stamped in

blower housing, It is important to trans-
fer 1D tags from original engine to re-
placement short block so unit can be
identified later.

Medium frame engines have alumi-
num biocks with cast iron sleeves.

Fig. T1—Exploded view ol
Yecumsaeh carburetlor.

Ldle speer] serew
Thmt%ﬁéplatﬂ
Heturn spring
Eﬂttle ahafi
ke stop spr
Choke shaft pEE
Return sprimg

Fuel inlet fitting
Carburetor body
Choke plate

. Welch plug

. Idle mixture needie
. SBpring

Washer

0" ring

Ball plug

: Welr.}l?u plug

. Pin

. Cup ]plugs
. Bovw! pasket

. Inlet needle seal
2 Inlet necdle

. Clip

. Float shaft

. Float

. IIrain stem

. xasket

. Bowl

2%, Gasket

. Bowl refainer

| S R Ry E R R O O o [ S —y
DD 00 1IN A 0 B D 0~ O BN e T N

Lo b2 o ba B
W S [ et

T T30 b b3 o
e s

2
]

- 00 ring
2. Washer
34, Main fuel needlc

= Br Do S
2 BS em

Heavy frame enpines have cast iron ¢yl-
inder and block agsemblies, Early VH70
and HH7) engines were identified as
V70 and H70. Models VH and VM are
vertical crankshaft engines and HM and
HH models have horizontal crankshafis.

MAINTENANCE

SPARK PLUG. Recommended spark
plug 1s Champion J-8 or equivalent. Set
electrode gap to 0.030 inch (0.762 mm).
Spark plug should be removed, cleaned
and adjusted periodically. Renew plug if
electrodes are burned and pitted or if
porcelain 1s cracked. If frequent plug
fouling 1s experienced, check for follow-
ing conditions:

Carburetor setting too rich
Partially ciosed choke
Clogged air fiiter
Incorrect spark plug

Poor grade of gasoline
Too much 01! or crankcase
breather clogged

M R T

CARBURETOR. Tecumseh or Wal
bro float type carburetors may be used.
Adjustment and service procedures for
each type carburetor is outlined in the
following paragraphs.
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TECUMSEH CARBIUEHETOR. Clock-
wise rotation of Jdle mixture needle
{12—Fig. T1) and main fuel adjusling
needle (34) leans the mixture, Imtial ad-
justraent of both needles 15 1 turn open.
Final wdjustment iz made with engine
running at normal operating tempors-
ture. Adjust main fuel needle for
smmoothest operation af high speed.
Then, wdjust idle mixture needle for
smoothcst engrine idle. Adjust idle speed
stop serew (1) for engine idle speed of
180{} rpm.

When overhauling, check adjusting
needles for cxcessive wear or other
damage, Tnlet fuel needle (22) seats
apgainst o ¥ikon rubber seal {21) which
is pressed into carburetor by . Hemuove
rubher seat before cleaning carburetor
in a commercial eleaning solvent, The
zeat. should be installed grooved side
flest. See Fig. T%.

NOTE: Some lailer models have a YViton
tippad Inlet neadls (Fig. T3) and a brass
seat.

Instali throttle plate (2 - Fig. T1) with
the two stamped lines facing out and at
12 and 3 o'clock position. The 12 o'clock
line should be parallel to throttle shaift
and to Lop of carburetor. Install choke
plale {10) with Pat side towards bottom
of carburctor. Float setting should be
7t32-inch (3.5 mm), measured with hody
and float assembly in inverted posilion,
between free end of float and rim on car-
burctor body, Fuel fitting (8) is pressed
inty body. When installing fuel inlet fit-

INSERT THIZ FALE FIRST

INLET WNCECLE TIP
SEATS AT THIS
FOINT

Flg. T2—=The V¥itonr azsat upssd on somo
Tecumseh carburetors must bs (nafafled coi-

rectly to operate propardy. All melal needia 2
vaad with sasal shown.
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ting, start fitting into bore; then, apply a
light ¢coat of Loclite 271 to shank and
pross Ntiing inlo position.

WALRRE CARBURETOR., Too oad-
jusl, refer to Fyr. T4 and proceed as
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Fig. Td— Explacad viaw of Walbro cerburelor.
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follows: Turn both fuel adjusting needles
{% and 33 in finger tight, then back idle
mixture peedle (381 nut 1% turns and
main fuel needle (83) out 2 turns. Make
final adjusiment with chging warm and
rutning. Adjest main fucel necdle antil
enine runs smeothly at normal opeorat-
ing speed. Back out ndle speed stop
ascrew (7)), hold throllle Lo slowest idle
speed possible withoul stalling and sl
st idle mixture needie for smouthese
dle performance. Readjust idle speed
screw so enpine idle zpeed 15 1800 rpm.

float setting for Walbro carlyretors
in Ys-inch (3 mm} on borigonial crank-
shaft engines and 3r32-inch (2.4 mm} on
vertical  erankshaft  enpgines  whon
measured with carhuretar in inverted
position, between free side of float and
Liody casting vim. See H—Fig, 15, Flual
Leave] should be 9918-inch (14 mm} as
measured al free end of float. Bend lip
of float tang to adjust fleat hevel,

NOTE: Il carburator hag baen dlaasaem.
bled and maln nozzla (18—Fig. Td} re
movad, do not reinstall nozzie; obtain and
install a new garvice nozzie. Aeler to Flg.
TE.

GOVERNOR. A mochanical flyweight
type governcr is used on all models
Governor weight and gear assembly 1=

ACIEIST ING IMLET REEDLE
Tag AND SEAT

Fig. T3 — Fiogt hajahtt (H] #houid ba measured as
shown on Walbre floal carbiratars. Band adfost-
ing teb to adfust heighi-

SERVICE
MAIN NOZZLE

CRIGILNAL
MAIN NOZZLE

Flg. TE—Thke muin nozzle originelily inglalled in

driilad after Installation through hole in body.

Sarvica maln nozzfes are groovad so sliignmant
¥ not necessrry.
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driven by camshaft gear and rides on a
renewabie shaft which is pressed into
engine crankcase or crankcase cover.
Press governor shaft in until shaft end is
located as shown in Fig, T7, T8, T9 or

T10.
To adjust governor lever position on

verticai erankshaft models, refer to Fig.
T11. Loosen clamp serew on governor
lever. Rotate governor lever shaft coun-
ter-clockwise as far as possible. Move
governor lever to the left until throttle is
fully open, then tighten clamp screw.
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N

Fig. T7 = View showing insiellation of governor

shafl and governor gear and walght azssembly on

Models HH80, HH100 and HHT20. Dimansion (B)
is 1 inch {(25.4 mm)
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Fig. T — Governor gear and shatft inxteliation on
Modeis YHBO0 and VH1D0. Dimension(C)Is 1 inch

(25.4 mm).
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Fig. T9— Correct instailation of governor shafl

»nd gear and weight assambly on Modeiz HHT0,

HMZ70, HM8O and HM100. Dimension (D) Is 1-%

lnches (34.9 mm) on Models HM7T0, HMB80 and

HMT100 or 1-17864 inches (32.1 mm) on Models
HHT0.

On horizontal crankshaft models,
loosen clamp serew on lever, rotate
governor lever shaft clockwise as far as
possible. See Fig. T12, Move governor
lever clockwise until throttle is wide
open, tighten clamp screw,

For external linkage adjustments,
refer to Figs. T13 and T14. Loosen
screw (A), turn plate (B) counter-clock-
wise as far as possible and move lever
{C) to the left until throttle is fully open.
Tighten screw (A). Governor spring
must be hooked in hole (D} as shown,
Adjusting screws on bracket shown in
Figs. T13 and T14 are used to adjust
fixed or variable speed settings.
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Fig. T10—Govamor pgear and shafi Instailation
on Modeis VHT0, VM70, YMB0 and VM1D0.
Dimanszlon (E) s 1-1%32 Inches (40.5 mm).

THROTTLE OFEN

Fig. T11— Whan adjusting governor linkage on

Models YH70, VM70, VMB80 or YM100, logsen

clamp screw and rotate governor laver shalt and
lover counterclockwise as far as possible.

Fig. T12=0n Modeis HH?), HMT0, HMEBO and
HM100, rolale governor lever shafl and ilever
clockwiss when adjusting linkage.

MAGNETO IGNITION. Tecumsch
flywheel type magnetos are used on
some models. On Models VM70, HM70,
VM80, HME0, VM100, HM100, HH70
and VH70, breaker points are enclosed
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Fig. T13 — Extemal governor linkage on Models
VHE0 and VH100. Refer to text for adlustment
procedure.
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Fig. T14— External governor iinkage on Modesis
HHE80, HH100 and HH120. Rafer o text lor ad-
justmant procedure.

TIMING MARKS

Fig. T15 — On Models VM0, VHTO, HM70, HHTD,

VMB0, HMB0, VMTDO and HMT00 squipped with

magneto Ignition, adjusi breaker point gap o

0.028 inch (0.568 mm) and aiign timing marks as
shown.
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Flg. T16 — Exploded view of magneto ignition components used on Modeis HHB0, HHT00 and HH120.
Timing advance and breaker points used on engines equipped with battery ignition are identicel.

3. Crankease cover

29, Cylinder block 57, Camshaft asay.
36. Blower air baffle T3. Breaker box cover
£2. Breaker cam 74, Gazket )
53. Push rod 75, Breaker points
4. Spring 76. Igmtion wire
25. Timing advance 77. Pin

weight 78. Screw
hf. Rivet 79, Clip

by the flywheel. Breaker point gap must
be adjusted to 0,020 inch (0.508 mm),
Timing is correct when timing mark on
stator plate is in line with mark on bear-
ing plate as shown in Fig, T15. If timing
marks are defaced, points shouid start
to open when piston is 0.085-0.095 inch
(2.159-2.413 mm) BTDC.

Breaker points on Models HHR&0,
VH80, HH100, VH100 and HH120 are
located 1n crankcase cover as shown in

1-1/4" PURYT HOLE

ETATOR
LAMIKNATIONS

ENGINHE
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Fig. T17—0On Modeis HHB0, HH100 and HH120,

ramove identification plate to observe timing

mark on fiywhee! through pont hoie in biower
housing.

A8 Condenser wire

B0, Ground switch 3%, Condenser

Bl. Serew ). Armature core
82, Wagher 91. High tension lead
82 B}ﬂwﬁiﬂhﬂﬁmng gﬂa ‘é‘ni’asher

g4, Flyw &¥ . SBpaceT

&L, Flywheel 94, Sorew

86, Washer 96. Coil

B7. Nut o5, Screw

Fig. T16, Timing should be correct when
points are adjusted to 0.020 inch (0.508
mm) gap. To check timing with a con-
tinuity light, refer to Fig. T17. Remove
“pop” rivets securing identification
plates to blower housing. Remove plate
to expose timing port hole. Connect con-
tinuity light to terminal screw (78—
Fig. T16) and suitable engine ground.
Rotate engine clockwise untl piston 1s
on compression stroke and timing mark
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Fig. T18—Typical baitery Igniticn wiring dia-
gram used on some HH3I0, HHT1D0 and HH120
angines.
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is just below stator laminations as
shown in Fig, T17. At this time, points
should be ready to open and continuity
light should be on. Rotate flywheel until
mark just passes under edge of lamina-
tions. Points should open and hght
should be out. If not, adjust points
slightly until light goes out. The points
are actuated by push rod (53~ Fig. T16)
which rides against breaker cam (52).
Breaker cam is driven by a tang on ad-
vance weight (55). When cranking,
spring (54) holds advance weight n re-
tarded position (TDC). At operating
speeds, centrifugal force overcomes
spring pressure and welght moves cam
to advance ignition so spark occurs
when pisten is at 0.095 inch (2.413 mm)
BTDC.

An air gap of 0.006-0,010 inch (0.152-
0.254 mm}) should be between flywheel
and stator laminations. To adjust gap,
turn flywheel magnet into position
under coil core. Loosen holding screws
angd place shim stock or feeler gage be-
tween coil and magnmet. Press coil
against gage and tighten screws,

BATTERY IGNITION. Models
HH&0, HH100 and HH120 may be
equipped with a battery ignition. Delco-
Remy 1115222 ¢cil and 19654893 con-
denser are externally mounted while
points are located in crankcase cover,
See Fig, T18. Points should be adjusted
to 0.020 inch (0.508 mm) gap. To check
timing, disconnect primary wire be-
tween coll and points and follow same
procedure as described in MAGNETO
IGNITION section.

SOLID STATE IGNITION (WITH-
OUT ALTERNATOR). The Tecumseh
solid state 1ignition system shown 1n Fig.
T19 may be used on some models not
equipped with flywheel alternator. This
system does not use ignition breaker
points, The only moving part of the sys-
tem is the rotating flywheel with charg-
ing magnets. As flywheel magnet passes

RANSFORMER

HIGH
TEMSION LEAD

TRIFCFRA
FilN%S

LOW TEMNSIOM
LEAD

MAGNETD

Fig. T13- View of soild state Ignition systsm
used on some models not equipped with
filywheael aliarnator,
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Flg. T20 — Diagram of solid state ignition system
used on some models.

position {(1A-Fig. T20), a low voltage
AC current is induced into input coil {2).
Current passes through rectifier (3) con-
verting this current to DC. It then
travels to capacitor (4) where it is
stored. The flywheel rotates approx-
imately 180 degrees to position (1B). As
it passes trigger coil (5), it induces a very
small electric charge into the coil. This
charge passes through resistor (6) and
turns on the SCR (silicon eontrolled ree-
tifier) switch (7). With SCR switch
closed, low wvoltage current stored in
capacitor (4) travels to pulse trans-
former (8). Voltage is stepped up instan-
taneously and current is discharged
across electrodes of spark plug (9), pro-
ducing a spark before top dead center.

Some units are equipped with a second
tngger coil and resistor set to turn SCR
switch on at a lower rpm. This second
trigger pin is closer to the flywheel and
produces a spark at TDC for easier
starting. As engine rpm increases, the
first {shorter) trigger pin picks up the
small electric charge and turns SCR
switch on, firing spark plug BTDC.

If system fails to produce a spark to
spark plug, first check high tension lead
Fig. T19. If condition of high tension
lead 15 questionable, renew pulse trane-
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LEAD . S )
ol 1IN, TTIR
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Fig. T21-— View of solid state ignition unit used

ot some modals equipped with fiywheae! alfer

naigr. System should produce a good bius spark
Ya-inch (3 mm) long at cranking spesd.
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SET CAP -
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010 SHORT TRIGCER PIN

Fig. T22 — Adjusy air gep beiweon long irigger
pin and ignition unit to 0.008-0.010 inch (0.7152-
0.254 mm).

former and high tension lead assembly.
Check low tension lead and renew if in-
sulation is faulty. The magneto charging
coil, electronic triggering system and
mounting plate are available only as an
assembly. If necessary to renew this
assembly, place unit in position on
engine. Start retaining serews, turn
mounting plate counter-clockwise as far
as possible, then tighten retaining secrew
to a torque of 5-7 ft.-lbs. (7-9.5 N+m).

SOLID STATE IGNITION (WITH
ALTERNATOR). The Tecumseh solid
state igmition system used on some
models equipped with flywheel alter-
nator does not use ignition breaker
points. The only moving part of the
system 15 the rotating flywheel with
charging magnets and trigger pins,
Other components of system are ighition
generator coil and stator assembly,
spark plug and ignition ynit,

The long trigger pin induces a small
charge of current to close the SCR
(silicon controlled rectifier) switch at
engine cranking speed and produces a
spark at TDC for starting. As engine
rpm increases, the first (shorter) trigger
pin induces the current which produces
a spark when piston is 0.095 inch (2,413
mm) BTDC.

TRIGGER FINE

MOUNTING
S5URFACE

Fig. T23—Remova fiywhee! and drive trigger

ping in or out as necesaary until long pin Is ox-

tended 0.258 inch (8.35 mmj and short pin iz ax-

tanded 0.187 Inch (4.75 mm) above mounting sur-
facs.

R
TO GROUND
EYELET
OHMMETER  TERMINAL COIL LEAD

Fig. T24—View showing an ochmmeter con-
nected for resisiance lest of Ignilion generailor
coll.

Test ignition system as follows: Hold
high tension lead Y-inch (3 mm) from
spark plug (Fig. T21), crank engine and
check for a good blue spark. If no spark
is present, check high tension lead and
coil lead for loose connections or faulty
insulation. Check air gap between long
trigger pin and ignition unit as shown in
Fig, TZ2. Air gap shouid be 0.006-0.010
inch (0.152-0.254 mm). To adjust air
gap, loosen the two retaining screws and
move ignition unit as necessary, then
tighten retaining screws.

NCTE: The fong trigger pin should ex.
tend 0.250 inch (6.3 mm) and the short
trigger pin should extend 0.187 inch {4.75
mm), measured as shown In Flg. T23. If
not, remove flywhesl and drive pins In or
out as required.

Remove coil lead from ignition ter-
minal and connect an ohmmeter as
shown in Fig. T24. If series resistance
test of ignition generator coil is below
400 ohms, renew stator and coil assem-
ply (Fig. T25). If resistance is above 400
ohms, renew ignition unit.

LUBRICATION. On Models VHT70,
VM70, VMB0 and VM100, a barrel and
plunger type oll pump (Fig. T26 or T27)
driven by an eccentric on camshaft,
pressure lubricates upper main bearing
and connecting red journal. When in-
stalling early type pump (Fig. T26),
chamfered side of drive collar must be

STATCOR AND
COIL ASSEMBLY

Fig. T25 — Ignition generator coil and stator ser-
vicad only a8 an assembly.
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against thrust bearing surfacc on cam-
shaft gear. When installing late type
pump, place side of drive collar with
large flat surface shown in Fig. T27
away from camshaft gear,

An oil slinger (59 — Fig. T28), installed
on crankshaft between gear and lower

Fig. 726 — View of early type oil pump used on
Models VHT70, VM70 and VM80. Chamiered face
af drive collar should be towards camsheft gear.

Fig. T27 —Inztail lais type off pump so large flat
surface on drive coliar s away from camshatt
pear.

Fig. T28 = 0ii slinger {59) on Models VHE0 and
VHTI0O0 must be inslalled on cirankshal ss
shown.

ENGINE ROTATION

O1L FEED
HOLE

OIL YAPO
PICK-1JP
HOLE

MATCH MARKS
{OPPOSITE SIDE)

Fig. T29—Connecting rods used on Muodels
VH80 and VH100 have two oil holes.

hearing is used to direct cil upward for
complete engine lubrication on Models
VHB0 and VHI100. A tang on slinger
hub, when inserted in slot ir erankshaft
gear, correctly positions shnger on
crankshaft as shown in Fig. T28.

Splash lubrication system on all other
models is provided by use of an ot dip-
per on connecting rod. See Figs. T30
and T31.

Use only hgh quality, detergent
motor oil having API classification SE,
SF or SG. SAE 30 oil is recommended
for operating in temperatures ahove
32°F (0°C) and SAE 10W for operating
in temperatures below 32°F (0°C).

REPAIRS

TIGHTENING TORQUE. Recom-
mended tightening torques are as fol-
lows:

Models YM70, HM70, VM80, HM84,
YM100, HM104, HH70, VH70

CylinderHead ............ 180 in.-lbs.
(20.3 N+m)
ConnectingRod ........... 120 in.-lbx.
{13.5 N+m)
Crankcase Cover .......... 110 in.-lbs.
(12.4 N-m)

Ball Bearing Retainer
Nut ..o 20 in.-1bs.
(2.3 N-m)

Fig. T30—Connecting rod assembly used on

Modeis VH70, VM70, VM80, VYMI00, HHMTO,

HM7T0, HMBO and HMT00. Note postlion of oil
dipper (D) and maich marks (M)

Tecumseh

WRIST PIN
— BEARING
SLiP FIT

THROUGH
BOLT

| |
|

INSTALL WITH
MATCH MARK
FACING OUT AND
“\J™~.OIL DIPPER

AS SHOWN

Fig. T31- Connacting rod assembly used on
Modesls HHBO, HHT00 and HH120.

Flywheel Nut ............. 440 in,-1bs,
(49.7 N-m)

SparkPlug ............... 250 in.-1bs,
(28.2 N+m)

Magmeto Stator Mounting . . . . 75 in.-lbs.
(8.5 N-m)

Carburetor Mounting . ... ... 60 in.-lbs.
(6.8 N-m)

Models HH80, VHR0, HH100,
VYHI100, HHi20

Cylinder Head ............ 200 1n.-1bs.
(22.6 N-m)

ConnectingRod .. ......... 110 in,-1bs.
(12.4 N-m)

Crankease Cover .......... 110 in.-lbs,
(12,4 N+m)

Bearing Retainer . ......... 1101in.-lbs.
(12,4 N-m)

Flywheel Nut ............. 650 in.-lbs.
(73.5 N-m)

Spark Plug .......... .... 250 in.-1bs.
{28.3 N"m)

Magneto Stator Mounting . . . . 856 in.-lbs.
(9.6 N-m}

Carburetor Mounting ... ... 85 in.-lbs.
(9.6 N-m)

Fig. T30A—-0n Models

VM0, HM7T0, HM80, HM100

and YM100, instalf pision on

rod with arrow or casting

ndmber positionsad as
shown.
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CONNECTING ROD. Piston and
connecting rod assembly is removed
from cylinder head end of engine. The
aluminum alloy rod rides directly on the
crankshaft. Running clearance is not ad-
justable. Crankpin diameter is 1.1865-
1.1870 inches (80.137-30.1560 mm) on
Models VM70, HM70, VM0, HMS0,
VM100, HM100, HH70 and VH70 and
1.3750-1.37656 1inches (34.925-34.938
mm) on all other models.

Fig. T32—0n Models YM?0, HM70, VHT0 and

HM70, tighten cylinder head cap screws sveniy

{0 & torque of 180 in.-Ibs. {20 N-m) using tighten.
Ing Sequence shown.

9 5
: ©
ro g I‘[J
1}
IR O~ 1
o 1)
O R
§ 4 8

Flg. T33— Tighten cylinder head cap screws on

Models HM80, YMBO, HM100 and VMIDD in se-

quance shown lo a forque of T80 In.-lbs. {20
N-m)

Fig. T34—View showing c¢ylinder head cap

screw lightening sequence used on sarly HHBD,

HH100 and HH120 angines. Tighten cap screws

to a torque of 200 In..Ibs. (22.6 N-m). Note type
and length of cap scrows.

Connecting rods are equipped with
match marks and on some models
pistons are marked for correct assem-
bly. See Figs. T29, T30, T30A and T31.
Install rod on all models so marks are
toward pto end of erankshaft. {Tse new
self-locking nuts or rod bolt lock each
time rod is installed.

CYLINDER HEAD. When removing
cylinder head, he sure to note location of
different length cap screws for aid in
correct assembly. Always install new
head gasket and tighten cap screws
evenly in sequence shown in Figs. T32,
T33, T34 or T35, Refer to TIGHTEN-
ING TORQUE section for correct tor-
que values.

PISTON, PIN AND RINGS. Alumi-
num alloy piston is fitted with two com-
pression rings and one oil control ring,
Ring end gap on all models should be
(.010-0.020 inch (0.254-0.508 mm). Side
clearance of new rings in ring grooves of
a new piston should be 0,002-0.0035 inch
(0.051-0.0889 mm) on Models HHS0,
HH100, HH120; 0.0025-0.003 inch
(0.0635-0.076 mm) on Models VH80 and
VH100; 0.002-0.003 inch (0.051-0.076
mm) on Models VM70, HM70, HM8&0,
VME0, HH70, VH70: 0.002-0.005 inch
(0.051-0.127 mm} on Models VM100 and
HM100. Piston rings and pistonz are
available in standard size and oversizes
of 0.010 and 0.020 inch for Models
VM70, HM70, VM30, HMS80, VM100,
HM100, HH70 and VH70 or in standard
size and oversizes of 0.010, 0.020, 0.030
and 0.040 inch for all other models.

The top compression ring must be in-
stalled with inside chamfer to top of
piston. If second compression ring has a
notch on outside of ring, install ring with
notch towards bottom of piston skirt, Oil

Fig. T35— Fiat washers and Balieville washers
are used on cylinder head cap screws on late
HH80, HH160 and HH120 and all VYHBO and
VH100 engines. Tighten cap screws in sequence
shown fo a lorque of 200 In.-ibs, (22.6 N-m).

EXTERIOR

TURN NTER-
N e OF COVER

CLOCKWISE TO UNLOCK

Fig. T36—View showing bearing locks on

Models HM7TD, HH70, HMB0 and HM100

egquipped with ball bearlng main. Locks must be

released before removing crankcase cover.

Reler to Fig. T37 for interior view of cover and
locks.

ring can be installed either side up. Stag-
ger ring gaps about 90 degrees around
piston.

Pigston skirt clearance in cylinder,
measured at thrust side of piston just
below ocil ring, should be 0.010-0.012
inch (0.254-0.305 mm}) on Model HH120:
0.006-0.008 inch (0.152-0.203 mm) on
HH&0 and HHI100; 0.003-0.004 inch
(0.076-0.203 mm) on VH&0 and VH10¢:
0.0045-0.006 inch (0.1143-0.152 mm)} on
ali other models.

Piston pin diameter is 0.6248-0.6250
inch (15.870-15.876 mm) on Models
VM70, HM70, VMR0, HM80, VM100,
HM100, HH70 and VH7( or (.6873-
0.6875 inch (17.457-17.462) on all other
models. Piston pin clearance should be
(.0001-0.0008 inch (0.0025-0.0203 mm)
in rod and 0.0002-0.0005 inch
(0.0051-0.0127 mm) in piston. If ex-
cessive clearance exists, both piston and
pin must be renewed as pin is not avail-
able separately.

CYLINDER. If cylinder is scored or if
taper or out-of-round exceeds .005 inch
(0.127 mm), cylinder should be rebored
to next suitable oversize. Standard
cylinder bore is 2,9375-2.9385 inches
(74.6125-74.6379 mm) on Medels VM70
and HM70; 3.062-3.063 inches (77.775-
77.800 mm) on early Models VMS&0 and
HM80; 3.125-3.126 inches (79.375-

PTO AALL
BE&RING

i LOCKED

INTERIOR OF COVER
Flg. 137 —intarior view of crankcase cover and

ball bearing locks used on Models HMT0, HH70,
HM80 and HM104.
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79.400 mm) on late Models VMBS0 and
HMR0; 3.187-3.188 inches (80.950-
R0.975 mm) on Models VMI100 and
HM100; 2.750-2.751 inches (63.850-
69.875 mm) on Models HH70 and VH70;
3.312-3.313 inches (84.125-84,150 mm)
on Models HH80, VHE80, HH100 and
VHI100; 3.500-3.501 inches (88.900-
88.925 mm) on Model HH120.

CRANKSHAFT. Crankshaft main
journals ride directly in aluminum alloy
bearings in crankecase and mounting
flange {engine base} on vertical crank-
shaft engines or in two renewable steel
backed bronze bushings. On some hori-
zontal crankshaft engines, cranksnaft
rides in a renewable sleeve bushing at
flywheel end and a ball bearing or
bushing at pto end. Models HHBRO0,
VHR0, HH100, VH100 and HH120 are
equipped with taper roller bearings at
both ends of crankshaft.

Normal running clearance of crank-
shaft journals in aluminum bearings or
bronze bushings is 0.0015-0.0025 inch
(0.0381-0.0635 mm). Renew crankshaft
if main journals are more than 0.001

COMPRESSION
RELEASE
MECHANISM

Flg. 738 = View of Inzia-matic Ezee-Start com-
pression release camshaft assembly usad on all
modeis excapt HH80, HH100 and HH120.

MARGIN
} 45°
i i
Y
A
MINIMUM FACE
DIMENSION

STEM

Fig. T39—Valve face angle should be 43 de-
grees. Minimum vaive head margin is 132-inch
(0.8 mm).

inch (0.025 mm) cut-of-round or if crank-
pin is more than 0.0005 inch (0.0127
mm)} out-of-round.

Check crankshaft gear for wear,
broken tooth or loose fit on crankshaft.
If gear is damaged, remove from crank-
shaft with an arbor press. Renew gear
pin and press new gear on shaft making
certain timing mark is facing pto end of
shaft.

On models equipped with ball bearing
at pto end of shaft, refer to Figs. T36
and T37 before attempting to remove
crankease cover. Loosen locknuts and
rotate protruding ends of lock pins
counter-clockwise to release bearing and
remove cover. Ball bearing will remain

Tecumseh

on crankshaft. When reassembliing, turn
lock pins clockwise until flats on pins
face each other, then tighten locknuts to
20 in.-lbs. (2.3 N-m).

Crankshaft end play on Models VM7,
HM70, VM0, HMBO, VM1060, HM100,
HH70 and VHTO should be ¢.00056-0.027
inch (0.127-0.686 mm), and is controlled
by washers (25 and 27 - Fig. T40) or (35
and 37 -Fig. T41).

To remove tapered roller bearings (30
and 51-Fig. T42 or T43) from crank-
shaft on Models HH80, VH&80, HH1040,
VH100 and HH120, use a suitable
puller. Bearings will be damaged during
removal and new bearings must be n-
stalled. Heal bearings in oil to approxi-

Fig. T40 — Exploded view of vertical crankshaift engine typical of Models YH70, YM70, VM80 and
VM100. Renewabla bushings (13 end 36) are not used on Models VM70, VMBD and VM100.

Cylinder head

1.

2. Head gasket 14. Crankshaft bushing
3. Exhaust valve 14. Rreather assy.

4. Tmtake valve 15. Carburetor

3. Pin 16, Intake pipe

f. Bpring cap 17. Top compression

7. Valve spring ring

B. Spring cap 18, Second compression
9, Cyhnder block Fitgy

10, Magncto 14, ¢l ring cxpander
11. Flywheel 20, Ol control ring

12. 0il seal 21. Piston pm

33, (rasket

dd, Fiston 4. Mounting flange
23. Retaining rirg engine hase)
24, Connecting rod 35 (hl serecn

26, Thruest washer 36. Crankshaft bashing
26, Crankshaft AT, (] seal

27. Thrust washer H. Spacer

8. Rod cap 3%, Governor shafl
9. Rod balt hock A0, C0vernor goar
40, Camahaft aesy ASRY .

31, Vabve lifters 41. Spool

42, Gil pump 42, Retpining rings
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mately 300°F (160°C), then quickly
slide bearings into position. Bearing cup
(12) is a press fit in crankcase cover or
engine base. Bearing cup (31} 1s a slip fit
in block (29). To adjust crankshaft bear-
ings, first assemble crankshaft assem-
bly, piston and rod and crankcase cover
or engine base, Tighten all bolts to cor-
rect torque value. Install bearing retain-
ing cap (35) without shim gaskets (32),
steel washers (33) or “0" ring (58).
Tighten screws finger tight. Use a feeler
gage to measure gap between bearing
retainer flange and block, If no measur-
able clearance exists, install 0.010 inch
stee! washer between bearing retainer
and cup until such clearance is obtained.
If clearance does not exceed 0.007 inch
(0.178 mm), no shim gasket (32) will be
required and when retainer cap screws
are tightened to correct torque, bear-
ing preload will be 0.001-0.007 inch
(0.025-0.178 mm). If clearance measures
more than 0.007 inch (0.178 mm), sub-
tract 0.001 inch (0.025 mm) from meas-
urement to allow for preload; this will
give actual distance to be shimmed.
Since shim gaskets compress approxi-
mately Y their thickness, shim pack

LS

42 41%

LJ i
. -y
[ ]

b

should be 1% times actual distance.
Shim gaskets are available 1n thick-
nesses of 0,003-0.004, 0.004-0.005 and
0.005-0.007 inch. Remove hearing re-
tainer, install “O” ring (58) and desired
shim gaskets and reinstall retainer.
Tighten cap screws to 110 in.-lbs. (12
N-m). Crankshaft seal should be in-
stalled to 0.025 inch {0.635 mm) below
surface.

Crankshaft dimensions are as follows:

Main Journal Diameter
VH70, HH70
Flywheel and pto
ends............ .. 0.9985-0.9990 in,
(25.362-25.375 mm)
YM70, HM70, VMZO,
HM20, VM100, HM100

Flywheelend ...... 0.9985-0.9990 in.
(25.362-25,375 mm)
Ptoend ........... 1.1870-1.1875 1n.

{30.150-30.162 mm)
HH80, VHS0, HH100,
VH100, HH120
Flywheel and pto
ends............... 1.18656-1.870 in.
(30.137-300.150 mm)

Crankpin Journal Diameter
HH&0, VHE0, HH100,

VH100, HH120 .. .... 1.3760-1.37851n.
{34.925-34.938 mm)
All other models .. ... 1.1860-1.18656 1n,

(30.124-30.137 mm)

CAMSHAFT. The camshaft and cam-
shaft gear are an integral part which
rides on jeurnals at each end of shaft.
Renew camshaft if gear teeth are worn
or if bearing surfaces are worn or
seored. Cam lobe nose to heel diameter
should be 1.3045-1.3085 inches (33.134-
33.286 mm) on Models HH80, VHBS(,
HH100 and HHI120 or 1.263-1.267
inches (32.080-32.182 mm) on all other
models. Camshaft journal diameter is
0.6235-0.6240 inch (15.837-156.850 mm).
Maximum allowable clearance between
camshaft journal and bearing is 0.003
inch {0.076 mm).

Medium frame engines and Models
VHT70 and VH80 are equipped wnth
Insta-matic Ezee-Start compressicn re-
lease camshaft (Fig. T38). Check con-
pression release parts for binding, or ex-
cessive wear or other damage. If any
parts are damaged or worn, renew com-

1. Governor shaft
2, Spool

3. Washer

4. Retaining ring
B, Gear & flyweight
assY.

Bracket

Top cormpresaion
ring

Second compression
TN

4. Oil ring expander
10, {3l eontrol ring
11. Piston pin

12. Piston

13, Retaining rning
14. Conneeting rod
15, Cylinder head
18. Head pashet

17. Exhaust valve
18. Intake valve

19, Spring cap

20, Valve spring
21, Spring retainer
22, Cylinder hlock
23, Crankshaft bushing
24, il seal

2h. Magneto

26, Flywheel

27, Mounting plate
28. Fuel pump

29 Breather assy,
2(0. Carburetor

31. Camshaft assy,
32, Valve lifter

a3, Rod bolt lock
34. Rod cap

358. Thrust wersher
36. Beanng loch pin
A7. Thrust washer
34, Hall bearing

39, Gasket

40, Crankcase cover
41. Bushing

42, Oil seal

43. Crankshaft

Flg. T41 = Exploded view of horizontal crankshaft angine typical of Models HHT0, HM70, HMB80 and
HM180. Engines may be aquipped with crankshaft bushing (41) or ball bearlng (38) at pto end of shafi.
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plete camshaft assembly, Compression
release parts are not serviced sepa-
rately,

On Models HH80, HH100 and HH120,
timing advance unit should be inspected
and any worn or damaged parts re-
newed. Refer to Fig. T43 for exploded
view of timing advance (b2 through 56).

On all models, when installing cam-
shaft, align timing mark on cam gear
with mark on crankshaft pear. Timing
mark on crankshaft gear 1s a chamfered
tooth.

VYALYE SYSTEM. OUn Models HH&0,
VHR0, HH100, VH100 and HHI120,
valve tappet gap with engine cold is
0.010 inch (0.254 mm) for intake and
0.020 inch (0,608 mm) for exhaust.
Valve tappet gap on all other models

with engine cold is 0.010 inch {0.254
mm) for both valves. To obtain correct
gap, grind valve stem end off squarely.
Valve seat angle width is 3/64-inch (1.2
mm} on all models. When valve head
margin is less than 1/32-inch (3.8 mm),
renew valve. See Fig. T39.

Valve guides are non-renewable on all
models., If execessive clearance exists,
valve guide should he reamed and a new
valve with oversize stem installed. Ream
guide to 0.344-0.345 inch (8.738-8.763
mm) on Models HH30, VH&0, HH100,
VH100 and HH120 and to 0.3432-0.3442
inch (8.717-8.743 mm) on all other
models,

Valve spring free length should be
1.885 inches {47.88 mm) on Models
HH8), VHB80, HH100, VHIO0 and
HH120. Valve spring free length should

Tecumseh

he 1.562 inches (39.67 mm) on all other
maodels.

DYNA-STATIC BALANCER. The
Dyna-Static engine balancer operates by
means of a pair of counterweighted
gears driven by crankshaft to counteract
the unbalance caused by counterweights
on crankshaft. The balancer used on
medium frame engine 15 similar to those
used on heavy frame models. On
medium frame models, balancer gears
are held in position on the shafts by a
bracket bolted to crankease or engine
base (Fig. T44). Snap rings are used on
heavy frame models to retain balancer
gears on shafts.

The renewable balancer gear shafts
are pressed 1nto crankcase cover or en-
gine hase. On medium frame modeis,

Fig. T42 — Exploded viaw of Model YHBO ar VHT0G vertical crankshaft engine.
21. Cylinder head

1. Governor arm 12. Bearing cup
bushin 13. Gasket

2. 00l se 14, Piston & pin assy.

3. Mounting flahge 15. Top compression
{engine base) ring

7. Governor arm 16. Becond compression

B, Thrust spooi ring

9. Snap ring 17. Ring expanders

10 ernor gear & 18. Gil control ring
weight sssy. 19. Retaining ring

11. Governor shaft 20, Spark plag

92, Head gasket 42,
23. Exhaust valve an
24, Intake valve

25, Pin 4.
26. Exhaust valve 35,

spring A6
27, lntake valve apring 38,
28, Spring cap 9.
2%, Cylinder block 40,
3. Rearing cone 42,
31. Bearing cup 43,

Shim pasket 44. Washer

Steel washer 45. Crankshafl gear pin
(L0110 in.) 48. Crankshaft

(il seal 4T, Connecting rid
Hearing retainer cap 48. Rl balt

Blower air baffle 49, Crankshaft gear
Gasket A, Valve lifters
Breather 2l. Bearing rome
Breather tube 7. Camshaft assy.
Rod cap 58, "0 ring
Retf:locking out 5% il shngrr
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Flg. T43 — Exploded view of Model HHB0, HH100 or HH120 horizontal crankshatt engine.

1. Governoer arm bushing
2, il seal 13. Gasket #4. Intake valve
3. Urankease cover 14. Piston & pin assy. 26, Pin
4. Dipstick 15. Top compression ring 26. Exhaust valve spring
F. (zasket 16. Second compression 27. Intake valve spring
g, Ol filler tubw ring 28, Spring cap
7. (foveraor arm 17. Onl ring expander 29, Cylinder block
#. Thrusl spool 18. il control ving 30, Bearing cone
§, Enap ring 19. Retaining ring 31. Bearing cup
10. Governor gear & 20. Spark plug A2, Bhim gaskets
weight asay. 21. Cylinder head 23. Steel washer
11. Governor shaft 22. Head gasket {0.010 in.}
12. Bearing cup 23, Exhaust valve 24. Oil =cal

press shaft into cover or engine base un-
til & distance of 1.757-1.763 inches
(44.628-44.780 mm) exists between shaft
bore boss and edge of step cut on shafts

WALSHERS

Fig. Td4— View showing Dyna-Static balancer

gears installed in Model VMBO or YM100 engine

base. Balancer gears ara identically located in

Modsi HMB80 or HM100 crankcases cover. Nofe

location of washars belween gears retaining
bracket.

as shown in Fig. T46. Heavy frame
model shafts should be pressed unti a
distance of 1.7135-1.7185 inches (43.523-
43.650 mm) exists between cover boss

Fig. T45 =~ View showing Dyna-Siatic balancer
gears lnstalled in Mode) HHB0, HH100 or HH 120
crankcase cover. Note gear retaining snap rings.

47. Conneeting rod

35. BRearing retainer cap 48, Rod balt

36. Blower air haffle 4% Crankshaft gear
1. Plug 50, Valve lilters
38. Gasket 5l. Bearing cone
9. Breather asay, 52. Breaker cam
40. Breather tube 53, Push rod

41, Dowel pin 54. Spring

42 Rod cap a3. Timng advance
43, Selflocking nut welght

44. Washer . ab. Rivet

45, Crankshaft gear pin 57. Camshaft assy.
44, Crankshaft 58, “LF ring

and the outer edge of snap ring groove
as shown in Fig. T47.

All balancer gears are equipped with
renewable cage needle bearings. See
Figs. T48 and T49. Using tocl #670210,
press new bearings into gears until cage
is flush to 0.015 inch (0.881 mm) below
edge of hore.

Fig. T46 —0On Modsls HMB0, VM80, HM10D and
YMT00, balancar gear shafts must be prassed in-
fo cover or angine hase so a disiance of 1.757-
1.783 lnches (44.628-44.T80 mm) sxisizs balwesn
ghaft bore boss and adge of siep cul as shown.
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MEASURE FROM COYER BOSS
TO RING GROOVE OUTER EDGE

Fig. T47— On Models HH#0, HHTH) and HHT2D,

press balancer gear shafls inle cover to dimen-

sign shown

CAGEDMNEEDLE
BEAHING

Fig. T48 — Using 100! M670210, press new needle

berrings into Model HMS0, VMBSO, HMTIO0 or

VMTOD balancear gears untll bearing cage is Hush
ia 0.015 lnch (0.381 mm) balow adge of bore.

PRESS REARINGS 1IN FLUSH TO (015 BELOW

%F
.J'_‘,JJ § N

W1TH TOOL 673210

Fig. T49=—0n Models HHEQ, HHT100 and HHT20,

hnowdie baarings are installed Nush 1o 8.015 Inch

{0.381 mm} balow adge of bare. Nots too! align-
meni noich st lower side of balancer.

When reassembling engine, balancer
gears must be timed with crankshaft for

Flg. TS0 —To Hma angina
balancer gaars, remove pips
plugs and insert alignment
tool #670240 through crank-
cass cover (HMB30 and
HM100) or engine base
(VMBC and VM100) and into
slots In balancer gears.
Raler also to Fig. T52.

PIPE PLUGS

TIMING TOOLS

Fig. T51—Ta Hime belancer gears on Models

HHE0, HR 100 and HH 120, remove pipe plugs and

insart liming tools 870239 through crankcase

covar and into timing slols In balancer gears.
Rater also ta Fig. T53.

correct operation, Refer to Figs. To0
and TH1 and remove pipe plugs. Inzert
alignment tool #670240 through crank-
cage cover of Models HMR0 and HM100
or engine base of Models VM8&0 and
VM10{} and into timing slots in halancer
gears. Un Models HH80, HH100 and
HH120, insert timing tool #67023%
through cover and into balancer gears.
Then, on all models, turn erankshaft to
place piston at TDC and carefully install
engine base or cover with balancer
gears. When correctly assembled, piston
should be on TDC and weights on bal-
ancer pears should be in directly op-
posite position, See Figs, TH2 and TH3.

FIPE PLUGS

Tecumseh

ALIGNMENT TOGL
FPART NO. 670240

b

RN

GEARWEIGHTS —

Fig. T2 — View showing correct balancer gear

timing to crankshalt gear on Models MHM88,

VMBD, HM1D) and YM100. Wih pision at TDC,
waighis should ba direcily opposile.

COUNTERWEICHT

1 FULL
— BOTTOM

L]

Fig. T53—On Models HHED, HHI00 and HH120,

bhalancer gears are correctly timed to crankshait

whan piston is at TOU and weighls are at full
botiom position.
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No. Cyls. Bore Stiroke Displacement Horsepower
) 5 0§ 10 2 R 1 3% in. 2-% in. 21.1 cu. in. 12
{79.4 mm) {(69.8 mm) (346 cc) {8.9 kW)
OBFL40 . e e 1 3-5f16 in. 2-34 1. 23.75 cu. in. 14
(84.1 mm) (69.8 mm) {389 cc) (10.4 kW)
') 5 B L1 U 1 3-% in, 2-7s in. 27.66 cu. in, 16
(88.9 mm) (73.0 mm) (453 cc) {11.9 kW)
| 5 1 - T 2 U 1 3-5/16 in., 2-84 in. 23.75 cu. in, 14
(R4.1 mm) (9.8 mm) (389 cc) (10.4 kW)
HHIB0 ot e e i aimee e 1 3-% in, 2-T 1n. 27.66 cu, in, 15
(88.9 mmy) (73.0 mm) (453 ce) (11.2 kW)
HHIGBO ... .o e e 1 3-1% in. 2-7fs 1n, 27.66 cu. in. 16
(S8.9 mm) (73.0 mmy} (453 cc) (11.9 kW)

Engines must be identified by com-
plete model number, including specifica-
tion number in order to obtain correct
repair parts. It is important to transfer
1D tags from original engine to replace-
ment short block so unit can be iden-
tified later,

All models in this section are heavy
frame cast iron engines and are valve-in-
head, horizontal crankshaft type.

MAINTENANCE

SPARK PLUG. A Champion L-7 or
equivalent spark plug is used. Set elec-
trode gap to 0.030 inch (0.762 mm).
Spark plug should be removed, cleaned
and adjusted periodically. Renew plug if
electrodes are burned and pitted or if
porcelain ig eracked.

CARBURETOR. A Walbro Model
LM float type carburetor is used. To ad-
just carpuretor, refer to Fig. T55 and
proceed as follows: Turn idle mixture
screw (9) clockwise until lightly seated,
then back out 134 turns. Turn main fuel
adjusting needle (27) clockwise until
lightly seated, then back out 2% turns.
Start and operate engine until normal
operating temperature is reached. Then,
readjust main fuel needle, if necessary,
until engine runs smoolhly and evenly
under operating conditions.

Adjust idle speed screw (8) until en-
gine idle speed of 1200 rpm is obtained.
Readjust idle mixture needle (9}, if
necessary, until engine idles smoothly,

To eheck float setting, hold earburetor
and float assembly in inverted position.
A distance of 0.275-0.315 inch (7.0-8.0
mm) should exist between float and
center boss measured as shown in Fig,
T&6. Carefully bend adjusting tab on
float to adjust float setting. A Viton seat
(12-Fig. T55) is used with fuel inlet
valve (13). The renewable seat must be
installed grooved side first in bore so in-
let valve will seat at smooth side. See
Fig. T57.

2]

Fig. T35 = Exploded visw of lypical Welbro car-
burstor used on all models.,

If main nozzle (11-Fig. TH5) is re-
moved and is the original type (Fig.
T58), obtain and install a new service

MEASURE AT EOGE
CLOSEST TG CEMTER

15 7

FLOAT

FLOAT HINGE
AND AXLE

AGJUSTING NEEDLE
TAB AMNG SEAT

Flg. T56— Fioat setling should be measiured ax
shown. Bend adjusting tab to adjust float set-
ting.

iINSERT THIS FACE FIRST

INLET NEEDLE TIF
SEATS AT THIS
POINT

GROOVE

Flg. T57— Thae Viian inlsl fuel valve Seal must ba
Instailed grooved side first,

. UNDERCUT
ANNULAR
4 croove

1. Choke shaft 14. Float spring
2. Throttle shaft 15. Float shaft
3. Throttle return 16. Float
apring 17. Drgin stem
4. Throttle plate 15, Gasket
5 Choke stop spring 19, Gasket
6. Carburetor hody 20, Bowl
&. Idle spead stop 22, Retainer MAIN NOZZLE MAIN NOZZLE
SCPEW 23, rasket
,3; Iﬁﬂi{'“é:_:ﬁ:f nesdie iy gf’;’;’r‘l;‘*t“““ Fig. T58 — The main iozzle orginaily instatied Is
11. Main nozzle 24, 8" ring drilied after Instailation through hole in body.
12, Inlet valve seat 27. Main fuel adjusting Sarvice maln noxzies are grooved so slignment

13, Inlet valye needle

Is nOt NeCASBAry.
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FL*rthHT/(’.'
ASSEMELY T

Fig. T39— View showing governor assambly in-
stalled In crankcase. Governor gear is driven oy
camshafl gear.

nozzle. The service nozzle will have an
undercut annular groove in threaded
area as shown in Fig. T58.

GOVERNOR. A mechanical flyweight
type governor is used on all models.
(zovernor gear, flyweights and shaft are
serviced only as an assembly. Refer to
Fig. T59 for view showing governor
assembly installed in crankcase. Gover-
nor gear is driven by camshaft gear.,

To adjust external governor linkage,
refer to Fig, T60 and proceed as follows:
Loosen screw (A), turn plate (B) coun-
ter-clockwise as far as possible and
move governor lever (C) to the left until
throttle is in wide open position. Tighten
screw (A). Governor spring must be
hocked in hole (D) as shown. Adjusting
screws on bracket are used to adjust
fixed or variable speed settings. Engine
high idle speed should not exceed 3600

rpm.

SOLID STATE IGNITION (WITH
OUT ALTERNATOR). The Tecumseh
solid state ignition system shown in Fig.
T8l is used on engines not equipped
with flywheel alternator. This aystem
does not use ignition breaker points. The
only moving part of the system is the

JHROTTLE TOWARD

THROTTLE TOWARD

FULL OPEN FULL CLOSED

- %—:E
|

ATy L —
GOVEENOR
A SPRING

=T, [
COW w

GOVERNOR -~ Y
ADJUSTING

L
SCEREWS

||D1||

LOCKING WUT

Fig. T60— Typical exiernal governar linkage.
Refer to toxt for adjustment procedures.

PULSE
TRAKSFORMER

HIGM
TENSION LESD

TRIGGER
PiNE

LOW TEMNS|OW
LEAD

Fig. T61— View of solid state ignition system
usad on angins not aquippad with flywhea! alter.
nator.

rotating flywheel with charging
magnets. As flywheel magnet passes
position (1A-Fig. T62), a low voltage
AC current is induced into input coil (2).
Current passes through rectifier (3) con-
verting this current to DC. It then
travels to capacitor (4) where it is
stored. The fiywheel rotates approx-
1mately 180 degrees to position (1B). As
it passes trigger coil (), it induces a very
small electrie charge into the coil. This
charge passes through resistor (6) and
turns on the SCR (silicon controlled rec-
tifier) switch (7). With SCR switch
closed, low voltage current stored in
capacitor (4) travels to pulse trans
former (8). Voltage is stepped up instan-
taneously and current is discharged
across electrodes of spark plug (9), pro-
ducing a spark before top dead center.

Units may be equipped with a second
trigger coil and resistor set to turn SCR
switch on at a lower rpm. This second
trigger pin is closer to flywheel and pro-
duces a spark at TDC for easier starting.
As engine rpm increases, the first
(shorter) trigger pin picks up the small
electric charge and turns SCR switch
on, firing spark plug BTDC.

SPARK PLUG

&) -4 r:;r:-un
/=

HECTIFIER

:) CAPACITOR
/ ©
2LR 4 RESISTOR
PULSE © Sr”"f ®)
TRANESFORMER -
_;[_g
— TRIGGER CONL
= ®
MAGHNET
3

Fig. T62 ~ Operational diagram of solid siate Ig-
nition system.

Tecumseh

TGNITION
UMNLT

e

{ »

HIGH 0, GROMMET [
TENSION A s AR
LEAD .. Ay \

RETAINING
SCREWS

FLYWHEEL

Fig. TE3 — View ol solid 3tate ignition unit vused

an engine equipped wilh flywhee! alternator.

Sysfem shouwld produce a good blue spark
Ye-inch (3 mm) long at cranking spesd.

It system fails to produce a spark to
spark plug, first check high tension lead
(Fig. T61). If condition of high tension
lead is questicnable, renew pulse trans-
former and high tension lead assembly.
Check low tension lead and renew if in-
sulation is faulty. The magneto charging
coil, electronic triggering system and
mounting plate are available only as an
assembly. If necessary to renew this
assembly, place unit in posttion on
engine, Start retaining screws, turn
mounting plate counter-clockwise as far
as possible, then tighten retaining
screws to a torque of o-7 ft.-lbs. (79
N-m),

SOLID STATE IGNITION (WITH
ALTERNATOR). The Tecumseh solid
state ignition system used on engines
equipped with flywheel alternator does
not use ignition points. The only moving
part of the system is the rotating
flywheel with charging magnets and
trigger pins. Other components of the
system are ignition generator coil and
stator assembly, spark plug and ignition
unit,

The long trigger pin induces a small
charge of current to close SCR (silicon
controlled rectifier) switch at engine
cranking speed and produces a spark at
TDC for starting. As engine rpm in-
creases, the first (shorter) trigger pin in-
duces the current which produces a
spark when piston is BTDC.

HE TAINING
SO HEWS

IGHITION
UNLT

SET GAP o
Nl LONG [RIGGER PIN

0L SHORT THICGER PLM

Fig. T84 - Adjust air gap between long trigger
pin and ignitlon unlt to 0.0060.010 inch
0.152-0.254 mm).
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MOUNTING
SURFACE

Fig. T85— Remove flywhee! and diive trigger

pins In or out as necessary until long pin Is ax-

tended 0.250 (6.35 mm) inch and short pin Iz ax-

tended 0.187 Inch (4.75 mm) above mounting sur-
faca.

Test ignition system as follows: Hold
high tension lead Ye-inch (3 mm) {rom
spark plug (Fig. T63), crank engine and
check for a good blue spark. If no spark
is present, check high tension lead and
coil lead for loose connections or faulty
insulation. Check air gap between long
trigger pin and ignition unit as shown in
Fig. T64. Air gap should be 0.006-0.010
inch {0.152-0.2564 mm). To adjust air
gap, loosen the two retaining screws and
move ignition unit as necessary, then
tighten retaining screws,

NOTE: The long trigger pin should ex:
tend 0.250 inch (6.35 mm} and the short
trigger pin should extend 0.187 inch {4.76
mm), measured as shown In Fig. TE5. If
not, remove flywheel and drive pins in or
out as required,

Remove coil lead from ignition ter-
minal and connect an ohmmeter as
shown in Fig. T66, If series resistance
test of ignition generator coil is below
400 ohms, renew stator and coill assem-
bly (Fig. T67). If resistance is above 400
chms, renew ignition un:t.

LUBRICATION. Splash lubrication
is provided by use of an ol dipper on
connecting rod cap. See Fig. T68,

T GROUND
EYELET
CHMMETER TERMLNAL COIL LEAD

Flg. T66— Visw showing ohmmeler connected
for rasisiance fest of ignition gensrator coll.

Use only high quality, detergent mo-
tor cil having API classification S5E,
SF or 8G. SAE 30 oil is recommended
for operating in temperatures above
32°F (0°C) and SAE 10W for operating
in temperatures below 32°F (0°C).

REPAIRS

TIGHTENING TORQUES. Recom-
mended tightening torques are as
follows:

Cylinderhead............. 2201n.-1bs.
(24.8 N-m)
Connectingrod............ 119 in.-1bs.
(12.4 N-m)
Crankcasecover ........ 65-1101n.-Ibs.
(7.3-12.4 N+m}
Beuring retainer . .. ... .. 65-110 in.-1bs,
(7.3-12.4 N-m)
Flywheelnut .......... 600-660 in.-lbs.
{67.8-74.6 N-m)
Sparkplug............ 270-360 in,-1bs.
(30.5-40.7 N+-m)
Stator mounting ......... 60-84 in.-lbs.
(6.8-9.5 N-m)

Carburetor to
inletpipe ............. 48-72 in.-lbs.
(5.4-8.1 N-m)
[nlet pipetohead ........ 72-96 in.-1bs.

{8.1-10.8 N~m)

Rocker arm housing
tohead . .............. 80-90 in.-1bs.
(9.0-13.1 N-m)
Rocker arm shaft screw . 180-220 in.-1bs.
(20.3-24.8 N'm)
Rocker armcover ........ 15-20 in.-lbs.
(1.7-2.2 N+m)

CONNECTING ROD. The aluminum
alloy connecting rod rides directly on the
crankpin, Piston and connecting rod
assembly is removed from above after
removing rocker arm housing, cylinder
head, crankcase cover and connecting
rod cap.

Crankpin diameter is 1.3750-1.3755
inches (34.925-34.938 mm) and runmng
clearance of connecting rod to crankpin
should be 0.001-0.0015 inch (0.025-0.381
mm}. Renew connecting rod if clearance
is exceszive. If crankpin is scored, out-

STATOR AND

COIL ASSFEMBLLY

‘Fig. Y87 —Ignition generator coll and stator Is

serviced only as an assembly.

WRIST PIN
BEARING
S1LIP FIT
N
OIL
PASSAGE THROUGH
BOLT

INSTALL WITH
MATCH MARK
FACING OUT AND
. OIL DIPPER
AS SHOWN
Flg. T68 — Connecting rod assembly used on alf

models. Note oif dippsr on rod cap and maich
marks.

of-round or excessively worn, crank-
shaft must be renewed, Connecting rod
is available in standard size only. Stan-
dard diameter of piston pin hole in con-
necting rod is 0.6876-0.6881 inch
(17.465-17,478 mm). Renew connecting
rod if piston pin hole is excessively worn.

When installing piston and connecting
rod assembly, make certain match
marks on connecting rod and rod cap
{Fig, T68) are aligned and marks are fac-
ing pto end of shaft. Always renew self-
locking nuts on connecting rod bolts and
tighten nuts te a torque of 110 in.-lbs,
(12 N-m).

CYLINDER HEAD AND VALVE
SYSTEM. To remove cylinder head and/
or valves, first unbolt and remove
blower housing and valve cover and
breather assembly. Turn crankshaft un-
til piston is at top dead center of com-
pression stroke. Refer to Fig. T69,

INTAKE
AQCKER ARM

LOCKMHUT

A IUSTING

FUSH RO SEREW DL

SHAF BB

Flg. T69 — View showling rocker arms used on all

models. Slotted adjusting acrows were used on

aarly production sngines. Later engines have ad-
justing nut on screw below rocker arm.
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RETAIMERS

HELD BY SFRING
TEMSIOMN
AGAINST

RETAIMER

VALYE SFRING

COMPRESS0OR TOOL
PART MO, 60237

Fig. T70 = Use tool #ETD237 to comprass vaive
springs while ramoving relainers.

loosen locknuts on rocker arms and back
off adjusting screws. Remove snap rings
from rocker shaft and remove rocker
arms. Using valve spring compressor
tool #670237 as shown in Fig, TT0), re-
move valve retainers. Then, remove up-
per spring cap, valve spring, lower
spring cap and “O” ring from each valve,
Remove the three cap screws, washers
and “0” rings from inside rocker arm
housing and carefully lift off housing.
Push rods and push rod tubes can now
be withdrawn. Unbolt and remove car-
buretor and inlet pipe assembly from
cylinder head. Remove eylinder head cap
screws and lift off cylinder head, taking
care not to drop intake and exhaust

valves.
Standard inside diameter of both

guides iz 0.312-0.313 inch (7.925-7.950

HEAD BOLTS =— I |

FLAT WASHER—™ o+
ISHARF EDGE

TOWARD BOLT
HEADI N

~ BELLEYILLE WASHER
CAQDWN TOWARD
BOLT HE AD}

Fig. TIYT=Instali Belleville washer and flat
washer on cylinder head cap screws as shown,

Fig. T72—Tightan cylinder head cap screws

evenly (o & torque of 22() In..ibsg, (24.8 N-m) using

tightening sequence shown. Nola location of dif-
foerant langih cap scraws.

mm). If excessive clearance exists be-
tween valve stem and guide, ream guide
to 0.343-0.344 inch (B.712-8.737 mm)
and install 1/32-inch (0.8 mm) oversize
valve, or renew valve guides. To renew
valve pguides, remove and submerge
head in large pan of cil, Heat on a hot
plate until oil begins te smoke, about
15-20 minutes. Remove head from pan
and place head on arbor press with valve
seats facing up. Use a drift punch Y-inch
{13 mm) in diameter to press guides out.

CAUTION: Ba sure to center punch. DO
NOT allow punch to contact head when
pressing guides out.

To install new guides, place guides in
freezer or on ice for 30 minytes prior to
installation. Submerge head in pan of
oll. Heat on hot plate until oil begins to
smoke, about 15-20 minutes. Remove
head and place, gasket surface down, on
a 6 x 12 inch piece of wood. Using snap
rings to locate both guides, insert silver
c¢olored guide in intake side and brass
colored guide in exhaust side, It may be
necessary to use a rubber or rawhide
mallet to fully seat snap rings. DO NOT
use a metal hammer or guide damage
will result, Allow head to cool and reface
both valve seats.

Valve spring free length should be
1.915 inches (48.64 mm) and springs
should test 25.6-28.6 pounds (113.9-
127.2 N) when compressed to a length of
1.550 inches (39.37 mm). Renew springs
if coils are rusted, pitted or cracked, or if
springs fall to meet specifications,

Valves seat directly in cylinder head.
Valve seat angle is 46 depgrees and valve
face angle is 45 degrees. Valve seat
width should be 0.042-0.052 inch (1.07-
1.32 mm). Renew vaive when valve head
margin is less than 0.060 inch (1.52 mm)
after valve 1s refaced,

Use new head gasket and reinstall
cylinder head and valves. Make certain
Beileville washer and flat washer are in-
stalled on cylinder head cap screws as
shown in Fig. T71 and the two short cap
screws, 1-3% inches (356 mm), are in-
stalled in correct holes as shown in Fig.
TT72. Tighten cylinder head cap screws
evenly to a torque of 220 in.-lbs. (24.8
N-m) using sequence shown in Fig, T72,

ROCKER ARMS

AD S TING
SCREWS

FEELER
CAGE \ LOCKNUTS

VALVE STEM

Fig. TT3—Use a feoier gage when adjusting
valve ¢clearanca. Refer o text for adjustment pro-
cadura.

Tecumseh

Place new “()" rings on push rod tubes
and install push rods and tubes. Install
rocker arm housing and uging new “0”
rings on the three mounting cap screws,
tighten cap screws to a torque of 80-90
in.-lbs. (9.0-10.1 N-m). Install new *Q"
ring, lower spring cap, valve spring and
upper spring cap on each valve, Using
tool #670237, compress valve spring and
install retainers, Install rocker arms and
secure them with snap rings.

To adjust valve clearance, make cer-
tain piston is positioned at TDC of com-
pression stroke and proceed as follows:
Refer to Fig. T73 and with locknuts
loosened, turn adjusting screws until
correct valve clearance is measured with
fecler gage as shown. Valve clearance
(cold) should be 0.005 inch (0.127 mm)
for intake valve and 0.010 inch (0.254
mm) for exhaust valve, Tighten locknuts
to secure adjusting screws.

NOTE: Slotted adjusting screws were
used on early production engines, while
later englines have adjusting nut on screw
below rocker arm. Locknuts are above
rockar arms on all models,

Reinstall valve cover and breather
assembly, carburetor and inlet pipe as-
sembly and blower housing.

PISTON, PIN AND RINGS. Alumi-
num alloy piston is fitted with two com-
pression rings and one oil control ring,
Recommended end gap for all rings is
0.010-0.020 inch (0.254-0.508 mm). Side
clearance of new rings in ring grooves of
new piston is 0.0015-0.0035 inch {0.038-
0.089 mm), Maximum allowable {wear
limit) piston ring side clearance is 0.006
inch (0.152 mm). Compression ring
groove width of new piston 1s
0.095-0.096 inch (2.413-2.438 mm) and
oll ring groove width (new) is 0.188-
1189 inch (4.775-4.800 mm). Piston
rings and piston are available in stan-
dard size and oversizes.

The top compression ring must be in-
stalled with inside chamfer to top of pis-
ton. If second compression ring has a

,:"-:;,;-_._.___ INSIDE CHAMFER
Lot TO PISTON TOP
-

g

MDTR CUT
(O0W N

r
kg
L
I,
i,

[y S—
Fy

"m—wrw -

/

FXFANDER LOCATED
HFMING THE SECOND
= COMPRESSICHN RING
AMND

UEHIND THE QIL
COMNTARAOL RING

Fig. T7d— Cross-sectional view showing correct
instalation of piston rings.
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notch on outside of ring, install ring with
notch toward bottom end of piston. Qil
ring can be installed either side up. See
Fig. TT74. Stagger ring end gaps about
90 degrees around piston.

Piston skirt clearance in eylnder,
measured at thrust side of piston just
below o1l ring should be 0.010-0.012 inch
(0,.254-0.305 mm).

Piston pin diameter s 0.6873-0.6875
inch (17.457-17.462 mm). Piston pin
clearance should he 0.0001-0.0008 1nch
(0.0025-0.0203 mm) in rod and
(.0002-0.0005 inch (0.0061-0.0127 mm}
in piston. If clearance is excessive, both
piston and pin must be renewed as pin 1s
not serviced separately.

CYLINDER. If cylinder is scored orif
taper or out-of-round exceeds 0.005 inch
(0.127 mm), eylinder should be rebored
to next suitable oversize. Standard cyl-
inder bore is 3.125-3.126 inches (79.375-
79.400 mm) on Model OH120, 3.312-
3.313 inches (84.125-84.150 mm} on
Models HH140 and OH140 and 3.500-
3.501 inches (88.900-88.925 mm) on all
other models. Pistons and rings are
available in standard size and oversizes.

CAMSHAFT. The camshaft and cam-
shaft pear are an integral part which
rides on journals at each end of cam-
shaft. The camshaft is equipped with a
compression release mechanism. See
Fig. T75. Check compression release
parts for binding, excessive wear or
other damage. If any parts are ex-
cessively worn or damaged, renew Com-
plete camshaft assembly. Parts are not
serviced separately for compression re-
lease mechanism.

Renew camshaft if gear teeth are ex-
cessively worn or if bearing surfaces or
lobes are worn or scored. Camshaft lobe
nose-to-heel diameter shouid be 1.3117-
1.3167 inches (33.3172-33.4442 mm).

COMPRESSION
RELEASE

MECHANISM

T e T am T Ea m ™

Fig. T75— Viaw of Insta-matic Ezes-Starl com-
pression release camshaft assembly.

Diameter of camshaft journals 1s 0.6235-
(.6240 inch (156.8369-15,8496 mm). Max-
imum allowahle clearance between cam-
shaft journal and bearing bore 1s 0.003
inch (0.076 mm).

When installing camshaft, align tim-
ing mark on camshaft gear with timing
mark (chamfered tooth) on crankshaft
gear. This will provide correct valve tim-

ing.

CRANKSHAFT. The crankshaft is
supported by tapered roller bearings (20
and 54 --Fig. T76). Use a suitable puller
to remove bearings. Bearings will be
damaged during removal and new bear-
ings must be installed when reassem-
bling. Heat bearings in oil to approxi-
mately 300°F (150°C), then quickly slide
bearings into position on crankshaft.
Bearing cup {55) in & press fit in crank-

case cover (62) and must be pressed in
against shoulder. Bearing cup (19) 15 a
glip fit in eylinder block (21). To adjust
crankshaft bearings, assemble engine to
the point where eylinder block, erank-
shaft assembly, piston and connecting
rod assembly and crankcase cover are
assembled and all bolts are tightened to
correct torque values given in TIGHT-
ENING TORQUES paragraph. With
hearing cup (19) installed in cylinder
hloek, install bearing retainer cap {19)
without shim gaskets (17), steel washers
(16) or “O" ring {(18). Tighten cap screws
fingrer tight. Using a feeler gage, meas-
ure gap between bearing retainer flange
and cylinder bhlock. If no measurable
clearance exists, install 0.010 inch steel
washers (as required) between bearing
retainer (15) and hearing cup (19) untal
such clearance is obtained. If measured

Fig. T76 — Exploded view of basic sngine.,

1. Breather tube

2. Breather 18, " ring

3. Gasket 19. Bearing cup

4. Valve pover 20. Bearing cone

f. Bnap eing 21, Cylinder block

6. Bocker arm (2 used) 22 Head gasket

7. Beal ring 23, Cylinder head

¥. RHocker arm housing 24, Spark plug

9. I[gnition unit 25, Push rod

17, Stator pssy, g 0" rving

11. Repulator-rectifier 27, Push rod tube

12, Starter motor 8. Inlake valve

13. Flywheel 29, Exhaust valve

14, vl seal J0. “CF' ring

15. Bearing refainer cap 21. Lower spring cap

16. Steel washer 32. Valve spring
{0.010 in.) 21, L'pper valve cap

17. Shim paskets 34. Valva retainers

35. Top compression 51, Crankshaft gear
TINg H2. Bpacer

36. Second compressinn 53, Balancer drive gear
Fing fd. Bearing cone

37. Gil control ring 5. Bearing cup

36, Ring expapders o, GOVETROT assy.

24, Piston & pin asay. BT, Lovernor arm

40, Retaining ring SH. Gasket

41, Connecting rod ROl filler Lube

42, Crankshaft extansion

48. Rod cap &0, 0l Bller tube

44. Camshaff, assy. &1. [hupatick

45, Valve lifters 62. Crankease eover

46, Snap ring 63, (il zeal

47. Thrust washer G4_ Air cleaner aasy,

48. Needle hearmgs A, Carburetor

48, Dyna-Slatic balgncer 66. Fuel pump

50} Balancer shaft #7. Inlet pipe
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Fig. T77—Visw showing Dyna-Static balancer
gears installed in crankcase cover. Note geasr re-
talning snap rings.

MEASURE FROM COVER BOSS
TC RING GROOVE OUTER EDGE

Fig. T78 — Press balancer gear shalts into crank-
case cover to dimenslon shown.

clearance does not exceed 0.007 inch
(0.178 mm) ne shim gasket (17) will be
required. When retainer cap serews are
tightened to correct torque, bearing pre-
load will be within recommended range
of 0.001-0.007 inch (0.025-0.178 mm), If
clearance measures more than 0,007
inch (178 mm), subtract 0.001 inch
(0.025 mm) from measured clearance to
allow for preload. This will give actual
distance to be shimmed. However, since
shim gaskets will compress approx-
imately ¥s of their thickness, shim pack
thickness to be installed should be 1%
times actual distance. Shim gaskets are
available in thickness of 0.003-0.004,
+L004-0.605 and 0.005-0.007 inch. Re-

PRESS BEARINGS IN FLUSH TO .015 BELOW

Fig. T1— Using tool #570210, prass new nesdle

bearings Inlo balancer gears until bearing cage

Is flush to 0.015 inch {0.381 mm) below edges of

bote. Nole tool alignment notch at lower side of
balancar.

move bearing cap, install “O” ring and
thickness of shim gaskets previously
determined and reinstall bearing re-
tainer cap. Tighten cap screws to a tor-
que of 65-110 in.-lbs, (7.3-12.4 N-m).

Crankshaft seat diameter for roller
bearings is 1,1865-1.1870 inches
(30.1371-30.1498 mm). Crankpin journal
diameter is 1.3750-1.3755 inches
(34.9250-34.9377 mm). Renew crank-
shaft if crankpin is scored or is tapered
or worn over (0,002 inch {(0.051 mm) or is
out-of-round more than 0.0005 ineh
(0.0127 mm),

When installing crankshaft, align tim-
ing mark on crankshaft gear (chamfered
tooth) with timing mark on camshaft
gear.

Crankshaft oil seals should be installed
flush to 0,025 inch (0,635 mm) below sur-
face, with lips on seals facing inward.

DYNA-STATIC BALANCER. The
Dyna-Static engine balancer operates hy
meahs of a pair of counterweighted
gears driven by the crankshaft to coun-
teract unbalance caused by counter-
welghts on crankshaft. The balancer
gears arce held 1n position on balancer
shafts by snap rings. See Fig. T77. The
renewable balancer shafts are pressed
into crankcase cover, Press shafts into
cover until a distance of 1.7130-1.7185
Inches (43.523-43.6560 mm) exists he-
tween bess on cover and outer edge of
snap ring groove on shafts as shown in
Fig. T78.

Tecumseh

TIMING TOZL3

Fig. T80 —To time engino balancer gears, re-

move pipe plugs and insert timing tools 4670239

through crankcase cover and into slots in bal-
ancer geaars. Refer also to Fig. T81.

- :;%_f:w
\!" Eﬂi___:}.
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PG rian i L Ay
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SPACER F— COUNTERWEIGHT
~ FuLL
5 BT TOm
L 3 J

=

Flg. T8l —Balancer gears are correctly timed 1o
crankshaft when piston is at TDC and weights
are at full bottom position.

Balancer gears are equipped with re-
newable caged needle bearings. See Fig.
T79. Using tool #670210, press new
hearings into balancer gears until hear-
ing cage is flush to 0.015 inch {0.381
mm) below edge of bore.

When reassembling engine, halancer
grears must be timed with crankshaft for
correct operation. To time balancer
gears, refer to Fig. T80 and remove pipe
plugs. Insert itiming tools #670239
through crankcase cover and into timing
slots 1n balancer gears. Then, turn
crankshaft to place piston at THC posi-
tion and carefully install crankcase
cover with halancer gears. When cor-
rectly assembled, piston should be exact-
by at TDC and weights should be at full
hottom position. See Fig, TS1.
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No

Model Cyls.
OVMI120 1
OVXI1.120 1
OVXL125,

OVXL/C125 1

Bore Stroke
3.31 in. 2.53 in.
(84.2 min) {04.73 mm)
3.3]1 in. 2.53 in.
(84.2 mm) {64.3 Tam)
3.31 In. 2.53 in.
(84.2 mm) (64.3 mm)

Power

Displacement Rating
21.82 cu. in. 12 hp
(357 ) (8.9 kW)
21.82 cu. in. 12 hp
(307 o) (8.9 kW)
21.82 cu. in. 12.5 hip
(357 ce) (9.3 kW)

ENGINE IDENTIFICATICN

All models are four-stroke, overhead
valve, single-cylinder, vertical ¢rank-
shaft gasoline engines. Aluminum alloy
cylinder and crankcase assembly 1s
equipped with a cast iron cylinder
sleeve which is an integral part of the
cylinder. Pressurized lubrication to bear-
ing areas is provided by a plunger type
ol] pump.

Engine model number, serial number
and specification number are stamped
into the cooling shroud just above the
rocker arm cover. Always furnish cor-
rect engine model, serial and specifica-
tion numbers when ordering parts.

MAINTENANCE

SPARK PLUG. Recommended spark
plug is a Champion L86C or equivalent.
Recommended electrode gap is 0.030 1n.

(0.76 mmgm).

CARBURETOR. All models are
equipped with a float type carburetor.
Some models are equipped with a car-
buretor with both an idle and a high
speed fuel mixture adjustment screw.
However, some models are equipped
with just an idle speed fuel mixture
serew; the high speed mixture is con-
trolled by a fixed main jet. Other than
adjustment, service procedure is simi-
lar for either type carburetor.

Initial adjustment of idle mixture
screw (2—Fig. TC1) for all models is one
turn open from a lightly seated position.
Initial adjustment of high speed adjust-
ment screw (3), if so equipped, is one
turn open for Model OVMI120 and 1Y,
turns open for Models OVXLI20 and
OVXL125 from a lightly seated position.

Make final adjustments on all models
with engine at normal operating tem-
perature. On models with high speed ad-

justinent screw, set engine speed at full
throttle and turn adjusting screw to find
the lean drop-off point and the rich
drop-off point. Then, set adjusting
screw midway between the two ex-
tremes. When correctly set, engine
should accelerate smoothly and run un-
der load with steady governor opera-
tion. On all models, turn idle speed ad-
justment screw (1) to obtain desired idle
speed as specified by the eguipment
manufacturer. Adjust idle mixture ad-
justment screw {2} to oblain smoothest
idle operation using the same procedure
as outlined for high speed adjustment
SCrew,

As each adjustment affects the other,
adjustment procedure may have to be
repeated.

To clean carburetor, disassemble and
clean all metallic parts with solvent or
carburetor cleaner. Welch plugs should
be removed from carburetor body to ex-
pose drilled passages to thoroughly
clean carburetor. UUse a small, sharp

Fig. TC1—View of carburelor showing ldie speed

screw (1), idie mixture adjusting screw (2) and high

spead fuel mixture adiusting screw (3). Soma

models may not be squipped with adjustabia high
speed fuel mixiure screw (3).

pointed chisel Lo pierce the Welch plug
and pry plug ocut of carburctor body.
When installing new plugs, use a flat
punch equal, or greater in size than the
plug and just flatten the plug. Do not
drive the center of plug below surface
of carburetor body.

NOTE: Brass or ball plugs should not be
removed from carburetor body. Do not ra-
move maln nozzle tube {11—Fig. TC2). Tube
Is installed to a predetermined depth, and
altering its position in carburetor body will
affect metering characteristics of the car-
buretor.

Use compressed air and solvent o
clean drilled passages and jets. o not
use drill bits or wire to clean jets or pas-
sages as carhuretor calibration may be
affected if openings are enlarged,

There are two different types of bowl
nuts {24—Fig. TC2) that are used on car-
buretors equipped with adjustable main
jets. One type has one fuel inlet port at
bottom of the nut, and the other type
has two fuel inlet ports at bottom of the
nut (Fig. TC3). The difference between
the nuts has to do with calibration
changes of the carburetor, depending on
engine application. DO NOT interchange
bowl nuts. Fuel inlet port(s) and idle fuel
transfer port, located in annular groove
al top of nut, must be open and free of
any debris to ensure proper {uel flow v
high and low speed circuits.

When reasscmbling carburctor, it is
important that throttle plate is instalied
with line on the plate facing cutward
and positioned at the 3 o'clock positton.
Choke plate must be installed with cut-
out section facing downward. Be sure
that throttle and choke plates open and
close without binding,

Fuel inlet needle {13—Fig. TCZ2) and
seat {12) are rencwable. II needle tip or
seat is worn or deformed, new needle
and seat should be installed. Make cer-
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tain when installing new seat that
grooved side of seat is installed in bore
first 3o the niet needle will seat against
'the smooth side of seat (Fig. TC4).

Assemble choke, indet needle and nee-
dle clip as shown in Fig. TC5. To prevent
binding, 1the long end of ciip shwould {ace
choke end of carburetor body.

To check float height, invert carbure-
tor body and use float setting tool No.
6B70203A as shown 1n Fig. TC6. Float
height is correct if float does not touch
step portion of tool (1) and contacts step
(2) as tool is pulled toward float hinge
pin as shown. If tool is not available,
measure distance from top of main noz-
zle boss to surface of float. Distance

1 S

Fig. TC2—Exploded view of carburelor.

1. Choke shaft 14. Float spring
2. Throttle shall 15, Float shaft
3. Throttle return 16, Float
spring IV, Drain stem
4. Thrattle plate LB, Gosket
2. Choke stop spring 19. Gaskot
i, Carburetor body 200, Beowl
7. Choke plate 21, Spring
. ldle spred stap 22, Retainer
SCTew 24, Vrasket
. 1dle muxture needle 24, Bowl retainer
13, Dowl gasket a2h. Spring
11. Main nnzgle af. 0 ring
12, Inlel valve seat 2V, Main fuel adpmisting
13, Inlet valve nesdle

IDELE FUEL
TRANSFER ™
[=—] PASSAGE
FUEL-IMLET —
— FUEL-AHLET

OME-HOLE TYFE TWO-HOLE TYFE

Fig. TC3—Two differant types of fusel bow! retain-

ing nuts are used on adjustable main jet type car-

buretors. Different type nuts must not be Inter-
changed. Refer to text.

INSERT THIS
FALCE FIRST

©

4
GROOVE INLET
NEEDLE TW
AT THIS
— PONT

Fig. TC4—Fuel Iniet needie seat must be instalied
with grooved side against carburetor body. Refer
to text.

THROTTLE END

CHOKE END

Fig. TC5—View of carburetor floal assembly
showing correct installation of fuel infet needie
clip.

Fig. TC6—Float helght may
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should be 0.275-0.315 inch (7-8 mm). [f
adjustment is required, bend float tab
Lthai contacts fuel inlet needle being
careful not to force inlet needle onto 1ts
seat.

GOVERNOR. All models are equipped
with a mechanical flyweight Lype gover-
nor located Iinside the crankcase. (rover-
nor gear, flyweights and shaft are serv-
iced only as an assembly. If governor
gear shaft is renewed, new shait shouid
be pressed into crankease cover boss un-
til exposed shaft length is 12%,, mches
(34.5 mm).

To adjust external governor linkage,
stop engine and loosen the serew secur-
ing governor lever (1—Fig. TCY or Fig.
TCH) and governor clamp (2). Push
governor lever to fully open carburetor
throttle, then turn governor clamp
counterclockwise as far as it will go.
While holding clamp and lever in this
position, tighten screw.

On 1985 and later production OVM1240
and OVXL120 engines, a governor over-
ride system 15 used. Linkage 15 shown in
Fig. TCB. On these engines, high speeil
setting is adjusted by Lurning Lop screw

Fig. TC7—Drawing of governor external linkage

typicael of standard englnes without governor

override system. Refer to text for adfustment
procedurse,

FULL AT 90 DEGREES
TO HINGE PIN

be adiusted using float set-
ting tool, No. 670253A.

f s rnr e
BETLFS1

o ] Pull Tacoemapte D) Pull
: SRE L } ::

0 HIGHER THAN HERE

CAN TOUCH HERE
WITHOUT GAP
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(H) of override lever and low idle speed
is adjusted by turning boitom screw (L.).

Various types of speed controls are
used, A typical panel used with remote
control lever is shown in Fig. TCY. To ad-
just speed control panel, loosen panel
mounting screws. Move speed control le-
ver to full speed position and insert a
wire through hole in panel, hole in
choke actuating lever and hole in choke
shaft arm. With components aligned in
this manner, tighten panel mounting
screws. Move contirol linkage to choke
position, and check for 0.040-0.070 inch
(1.0-1.8 mm) gap at control lever as
shown in Fig. TCY9. Bend choke adjust-
ing tab if necessary. Engine idie speed
may be set by turning idle speed adjuast-
ing screw. Maximur governed speed is
adjusted by bending high speed adjust-
ing lever. Bend lever away from panel
to increase speed and the opposite
direction to decrease speed.

IGNITION SYSTEM. A solid-state ig-
nition system is used on all models. Ig-
nition system has no moving parts and
is considered satisfactory if a spark will
jump a Y inch (3.2 mm) air gap when
engine is c¢ranked at 125 rpm.

[gnition module is mounted on outside
of flywheel. Air gap setting between ig-
nition module and flywheel magnets is
0.0125 inch {0.32 mm)}. To set alr gap,

Fig. TC8—Drawing of governor external linkage

typical of engines equipped with governor over-

ride system. Refer to text for adfustmemt
procedure.

HIGH SPEED
ADJUSTING LEVER o

GAF LOCATION

CHOKE AOJUSTING
o TABH

CONTROL LEVER

HIGH SPEED
PIM POSITION

FOLE ADJUSTING
SCREW

Fig. TC9—Drawing of typical speed conirol piate
used on enginea egquipped with ramote control

Hnkage.

loosen module mounting screws, move
module as necessary and retighten
SCrEews.

VAIVE ADJUSTMENT. Clearance
between rocker arms and valve stem
ends should be checked and adjusted
with engine cold. Specified clearance is
(1L00O2 inch {0.05 mm) for intake valve
ahd (.004 inch (.10 mm) for exhaust
valve.

To adjust valves, remove rocker arm
cover and rotate crankshalt to position
piston at top dead center (TDC} of com-
pression stroke, Both valves should be
rlosed and the push rods loose at this
point. Use a feeler gage to measure
clearance between rocker arm and valve
stem as shown in Fig, TC10. Turn rock-
er arm locking/adjusting nut to obtain
specified clearance.

LUBRICATION. A positive displace-
ment plunger type oil pump is located
in the bottom of crankcase cover. An ec-
centric on camshaft works the oil pump
plunger back and forth in the barrel to
force oil up the center of the camshaft.
The pressurized oil lubricates top main
bearing and top camshaft bearing. Oil is
sprayed out of a hole between camshaft
and main bearings to lubricate connect-
ing rod and other internal parts.

Locking/Adjusting
Nu

Feeler
Gage _ _
Valve Stem Pusk Rod
Gufde
Flg. TC10—~Use a feeler gage to correctly set valve

clearance.

Fig. TC11—Exploded view of
cylinder head assempbly.

1. Adjusting nut
2. Rocker arm bearing
3. Rocker arm
4, Rocker arm stud
. Tuash rod goide
6. "0 ring
T, Rocker act houwsing
g 0" ring

4. Push rod tube

10, Cap screw

11. Washer

12, V07 ring

13. Split retainers

14. Spring cap

15, ¥alve springs

16, Spring scats

17. “0' ring {white)

18. 0" ring (hlack)

19, Snap rings

20. Valve guide {intake)

21. ¥alve guide {exhaust)

22. Cylinder head

23. Head bolt

Z24. Belleville washer

25 Flat washer

01l level should be checked before in-
itial start-up and at five hour intervals.
Maintain oil level at “‘FULL" mark on
dipstick.

Recommended oil change interval is
avery 25 hours of normal operation. Oil
should be drained when engine is warm.
Mariufacturer recommends using oil
with API service classification SE, SF or
S5G. Use SAE 30 oil for temperatures
above 32°F (0°C) and SAE HAW-20 or
10W-30 for temperatures below 32°F
(0°C).

REPAIRS

TIGHTENING TORQUES. Recom-

mended tightening torques are as
follows:
Connecting rod
bolts. .. ........ ... 200-220 in.-1bs.
(22.6-24.8 N-m)
Crankcase cover. ... .. 100-130 in.-1bs.

(11.3-14.7 N'm)
Cylinder head bolts. . . 180-240 in.-1bs.
(20.4-27.1 N-m)

Flywheel nut . ......... 50-55 ft.-1bs.
(68-74 N'm}

Intake pipe.......... .. T2-96 in.-1bs.
(8.2-10.8 N-m)

. 170-210 in-lbs,
(19.2-23.7 N-m)

Rocker arm studs. . .

Rocker cover ..........16-20 1n.-lbs.
(1.7-2.2 N-m)
Spark plug . ......... 220-280 in .-1bs.

(24.9-31.6 N+m)

CYLINDER HEAD. Always allow en-
gine to cool completely before loosen-
ing cylinder head bolts. To remove cyl-
inder head, first locate piston at top
dead center of compression stroke. Re-
move rocker arm adjusting nuts (1—Fig.
TCAT), bearing (2) and rocker arms (3).




SERVICE MANUAL

Depress valve spring caps (14) and re-
move split retainers (13}, caps, springs
{15}, spring seats (16} and ““O"" rings (17)
and (18). Note that a white Teflon ()"
ring (17) is used on exhaust valve guide
and a black rubber *‘(}'’ ring (18) is used
on intake valve guide. Remove rocker
arm studs {4}, push rod guide (5) and
rocker arm housing retaining serew (10)
and withdraw rocker arm housing (7).
Remove cylinder head mounting boits
and remove cylinder head (22) and
valves. Remove valves from cylinder
head.

Thoroughly clean cylinder head and
inspect for cracks or other damage. Po-
sition cylinder head on a flat plate and
use a feeler gage to check flainess of
head gasket sealing surface. Renew cyl-
inder head if necessary.

1Ise & new head gasket when instiall-
ing cylinder head. Install Belleville
washer on cylinder head bolt with
crown up toward bolt head, then ingtall
flat washer (Fig TC12). The two 1% inch
(34.9 mm) long head bolts go in positions
marked ‘1" and ‘5" in Fig, TC13, Tight-
en head bolts in 60 in.-lbs. {6.8 N'm)
increments following sequence shown
in Fig. TC13 until specified torque is ob-
tained.

When installing valve guide seals, be
sure that white Teflon 'O ring (17—
Fig. TC11) is installed on exhaust valve
guide (guide is bronze in color) and

Flat =| Belleville
Washer [==| Washer
-] (Crown Toward
—=  Bolt Head)

Fig. TC12~—DBallaville washer is Instailed on head
bolt with crown toward bolt head, then instaill flat
washer with sharp edge toward boll head.

2 [

Flg. TC13—Cylinder head bolls should be loos-

aned and tightened following the sequence

shown. The two 1-3/8 inch (34.8 mm) long boits
are [pstalled In positions "'1'’ and “°5."

black ‘0¥’ ring {18} is installed on intake
valve guide (guide is silver in color).
Switching the position of *'(}"’ rings may
result in improper sealing and possible
engine damage. Be sure to install new
“00"" rings on push rod tube (9) and un-
derneath push rod guide (&) and retain-
ing screw (10).

To install valve springs, valves must be
raised and held on their seats. One way
to do this is to insert a piece of Tubber
fuel line through intake and exhaust
ports and wedge each end of the hose
on opposite sides of the valve stem. In-
stall valve springs with dampening cotls
(coils closer together) toward cylinder
head. Place spring retainer on spring,
use suitable tool to compress valve
spring and install split retainer.

NOTE: Anytime rocker arm housing as-
sembly |s removad from engine, hew rock-
ar arm locking/adjusting nuts and rocker
arm cover screws should be installed.

Tighten rocker arm studs {(4) to 170-
210 in.-lbs, (19.2-23.7 N'm). Install rock-
er arms and adjust valve clecarance as

outlined in MAINTENANCE section.

VAIVE SYSTEM. Valve seats are
machined directly in the cylinder head.
Seats should be cut at a 46 degree an-
gle and valve faces cut or ground at a
45 degree angle. Valve seat width shwould
he 3., inch (1.2 mm). The recommended
procedure to cut the valve seats is as fol-
lows: First, use a 60 degree cutter 1o
narrow seat from bottom toward the
center. Second, use a 3 degree cutter
to narrow seat from top toward the cen-
ter. Then, use 46 degree cutter to cut
seat to desired width.

Clean all combustion deposits from
valves. Rernew valves that are burmed,
excessively pitted, warped or if valve
head margin after grinding is less than
Y, inch (0.8 mm). Valves should be
lapped to their seats using fine lapping
compound.

Valve spring free length should be
1.980 inches (50.29 mm). It is recom-
mended that valve springs be renewed
when engine is overhauled. The valve
spring dampening coils are coils wound
closer together at one end than the oth-
er. The end with closer coils should be
installed against cylinder head.

Standard valve guide inside diameter
is 0.312-0.313 inch (7.93-7.95 mm).
(Guides may be reamed to 0.343-0.344
inch {8.71-8.74 mim) for use with oversize
valve stems.

To renew valve guides, submerge cyl-
inder head in a large pan of oil. Heat on
a hot plate to temperature of 37H°-
400°F (190°-205°C) for about 20
minutes. Remove cylinder head from
the oil and use an arbor press and '/
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inch (13 mm) driver to push valve guides
out top side of cylinder head. Make cer-
tain that driver does not contact and
damage head as guide is removed,

To install new guides, place replace-
ment guides in a freezer or on ice for
minimum of 30 minutes prior 1o instal-
lation. Heat head in a pan of oil as previ-
cusly outlined. Install locating snap
rings on new guides, then press guides
into cylinder head from the top until
snap rings contact surface of head.
Make certain that silver colored guide
is installed in inliake side and brass col-
ored guide is installed in exhaust side.
Allow cylinder head to cool, then reface
hoth valve seats to ensure that they are
concentric with valve guides.

CONNECTING ROD. Piston and con-
necting rod are removed as an assembly
as follows: Remove all cooling shrouds.
Remove rocker arm cover and cylinder
head as previcusly outlined. Drain oil
and remove oil pan {crankcase base). Re-
move connecting rod cap. Remove car-
bon or ring ridge (if present} from top
of cylinder before removing piston.
Push the connecting rod and piston cut
top of cylinder,

Connecting rod rides directly on
crankshaft crankpin. Inside diameter of
connecting rod bearing bore at crank-
shaft end should he 1.3760-1.3765 inches
(34.950-34.963 mm) on Model OVMI1Z20
and 1.3775-1.3780 inches (34.889-356.001
mm} on Models OVXL120), OVXL125 and
OVXL/C125.

Piston must be assembled on connect-
ing rod so arrow on top of piston will be
pointing toward push rod side of engine
and match marks on connecting rod and
cap will face outward when installed in
engine. Tighten connecting rod cap bolts
evenly to specified torque.

PISTON, PIN AND RINGS. Piston
and connecting rod are removed as an
assembly. Refer to CONNECTING ROD
section for removal procedure,

Standard piston skirt diameter, meas-
ured at bottom of skirt 80 degrees [rom
piston pin bore, is 3.3(09-3.:311 1nches
(84.05-84.09 mm) for all models. Speci-
fied clearance between pision skirt and
cylinder wall is 0.0012-0.0032 inch
(0.031-0.081 mim). Oversize pistons are
available, Oversize piston size should he
stamped on top of piston,

To check piston ring grooves for wear,
clean carbon from ring grooves and in-
stall new rings in grooves. Use a feeiler
gage to measure side clearance between
ring land and ring. Specified side clear-
ance is 0.0015-0.0035 inch (0.038-0.089
mm} for compression rings and (.001-
0.004 inch (0.025-0.102 mm) for oil con-
trol ring. Renew piston if ring side clear-
ance is excessive,
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Ring end gap should be 0.010-0.020
inch ((.25-0.51 mm) for all rings.

Rings must be installed on piston as
shown in Fig. TC14, Stagger ring end
gaps around piston. Lubricate piston
and cylinder with engine oil prior to in-
stalling piston. Be sure that arrow on
top of piston points toward push rod
side of engine and match marks on con-
necting rod and cap are toward open
side of crankcase after installation.

CYLINDER AND CRANKCASE. A
cast iron liner is permanently cast into
the aluminuim alloy cylinder and crank-
case assembly, Standard piston bore in-
side diameter is 23.312-3.313 inches
(84.125-84.150 mum). If cvlinder taper or
out-of-round exceeds 0.0 inch {0.10
mm), cylinder should be bored to
nearest oversize for which piston and
rings are available,

CRANKSHAFT, MAIN BEARINGS
AND SEALS. To remove crankshaft,
first remove all shrouds. Remove fly-
wheel. Remove connecting rod and pis-
ton as previously outlined. Remove
balancer gear and shaft assembly. Re-
move balancer drive gear from crank-
shaft. Position engine so tappets fall
away from camshaft, then withdraw
camshaft from cylinder block and re-
move crankshaft.

Crankshaft is supported at each end
in renewable steel backed bronze bush-
ing type main bearings on Models
OVMI120, OVXL125 and OVXL/C125. On
other models, main bearings are integral
part of crankcase and crankcase base
plate. On all models, main bearing inside
diameter should be 1.3765-1.3770 inches
(34.963-34.976 mm).

Standard crankshaft main journal di-
ameter is 1.3745-1.3750 inches (34.912-
34,920 mm) for each end. Standard
crankpin journal diameter is 1.3740-
1.3745 inches (34.900-34.912 mm).

Crankshaft end play shouid be (1.001-
(0.004 inch (0.025-0.10 mm) and ts con-
trolied by varying thickness of thrust
washers between crankshaft and crank-
case hase plate (oil pan).

When renewing crankshaft oil seals,
note if old seal is raised or flush with
outer surface of crankease or crankcase
base and install new seal to same dimen-
sion. Attermpting to install seal too far
into casting bore may damage seal or en-
gine. Use suitable installing tool to in-
stall new seal until it is lightly seated in
casting bore,

When installing crankshaft, align tim-
ing mark on crankshaft gear with tim-
ing mark on camshaft gear to ensure
correct valve timing, See Fig. TC15. With
piston at top dead center, install coun-
terbalance gear assembly and crank-
shaft balancer drive gear with timing

marks {arrow) on gears facing each oth-
er as shown in Fig. TC16, Install oil pump
and crankcase base plate. Apply Loctite
242 to threads of base plate cap screws
and tighten to 100-130in.-1bs. {11.3-14.7
N-m).

ULTRA-BALANCE SYSTEM. All
models are equipped with Tecumseh's
Ultra-Balance system which consists of
a single counterbalance shaft driven by
a gear on the crankshaft (Fig. TC17).

To correctly time the balancer shaft
ahd the crankshaft during installation,
position piston at top dead center and
insert the counterbalance shaft into its
boss in the crankcase with arrow on
counterbalance gear pointing toward
crankshaft, Slide drive gear onto the
crankshaft, making certain the drive
gear is secured in its keyway and that
the arrow on the drive gear 15 aligned
with the arrow on counterbalance shaft
gear (Fig. TC16).

CAMSHAFT. Camshaft and camshaft
gear are an integral part which may be
removed from engine after removing
the rocker arms, push rods and crank-

ist Compression Ring

/

Znd Compression Ring

3rd 0i)
Control Ring

Fig. TC14—Piston rings must be installed on pis-

ton so chamfered edge of top ring Is facing up any

chamiered edge of second ring s facing down.

arks

Flg. TC15—Camshaft and crankshaft iming marks
musl be aligned after instaffation for proper valve
timing.

case base plate (ol pan), [dentify posi-
tion of tappets as they are removed so
they can be reinstalled in original posi-
tion if reused.

{Camshaft bearings are an integral part
of erankcase and crankcase plate. Cam-
shaft journal diameter should be (.62735-
0.6240 inch {15.84-15.85 mm), Camshaft
bearing inside diameter should be
0.6245-06255 inch {15.86-15.89 mm).
(Jlearance between camshaft journal
and camshaft bearing should not exceed
0.003 inch (0.08 mm). Inspect camshaft
lobes for pitting, scratches or excessive
wear and renew as necessary. Tappets
should be renewed whenever a new
camshaft 1s installed.

Camshaft 15 equipped with a compres-
sion release mechanism (Fig, TCI18) to
aid starting, Compression release mech-
anism parts should work freely with no
binding or sticking. Parts are not serv-
iced separately from camshaft.

When installing camshaft, be sure
that timing marks on camshaft gear and
crankshaft gear are aligned as shownn
Fig. TC15,

Driver Gear
Counterbalance

Fig. TC16—Counitorbalance gesr and drive gear
Himing marks must be aligned after Instafiation.

Counter-
balance

ey

Fig. TCT7—View of relative position of camshaft,
crankshaft and counterbalance shafl in crankcase
base plate {ocil pan).
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OIL PUMP. All models are equipped  plate (oil pan) and is driven by an eccen-  chamfered side of pump faces the cam-
with a positive displacement oil pump. tric on camshaft. shaft, and that plunger ball seats in re-
Oil pump is located in crankcase base When installing oil pump, be sure that cess in base plate.

Lompression
Release
Mechanism

Flg. TC18—Camshafl is equipped with a compras-
sfon release mechanism,



Tecumseh

TECUMSEH

SERVICING TECUMSEH ACCESSORIES

12 VOLT STARTING AND
CHARGING SYSTEMS

Some Tecumseh engines may be
equipped with 12-volt clectrical systems.

Refer to the following paragraphs for
servicing Tecumseh eleetrical units and
12-volt Delco-Remy starter-generator
used on some models,

Fig. T85 — Exploded view of 12-voft starfer motor Model No, 32817, Other starlar motors are similar ex-
cept as shown In Flg, T8, Spacer {15) Is available in different thicknesseas to adjust armature end

play.
]- Nut 16. Armature
z. Pinion stop % Thrust washer 17, Frame & field coil
3. Bpring 1t Cushion cup HSHY .
4, Wa.a_-herl 1. Rubber rcushion 18, Brush spring
. Anki-drift slesve 12. Thrust washer 18, Brushes
6. Pinwn gear 13, Thrust bushing 20. End cap
7. Screw shaft 14, Drive end cap 2], Washer
B, Stop washer 15. Hpacer washer 22 Bolt

L !

Flg. T86 = Exploded view of
12-voit siarter motor used on
s50me modals.

Dzl cover

Snap ring

Spring retamer
Anti-drift spring
(rear

Engaging nui
Drive end plate
Armature

Frame & field coil
AREY.

10. Brzh eard

11. Brush spring

12. Brushes

13. Thrust washer
14. Through-bolts

15, Commulator end plate

W LE TGN e D

12-VOLT STARTER MOTOR (BEN-
DIX DRIVE TYPE). Rcfer to Fig. T8
or TEG for exploded view of 12-volt
starter motor and Bendix drive unit
used on some engines. To identify
starter, refer to service numher
stamped on end cap.

When assembling starter motor in
Fig. T85, use spacers (15} of varying
thicknesses to obtain an armature end
play of 0.005-0.015 inch (0.127-0.381
mm), Tighten armature nut (1) to 100
in.-ibs. (11.3 N-m) oh motor numbers
29965, 32468, 32468A, B32468B and
33202, to 130-150 in.-lbs. (14.7-16.9
N'm) on motor number 32510 and to
170-220 in.-lbs. (19.2-24.8 N:'m) on
motor number 32817, Tighten through-
bolts to 30-356 in.-lbs. (3.4-3.9 N-m) on
motor numbers 29965, 32468 and
32468A, to 35-44 in.-lbs. (3.9-5.0 N-m)
on motor numher 32817 and to 45-50
in.-lbs, (5.0-5.6 N+*m) on motor number
325610.

To perform no-load test for starter
motors 29965, 32468 and 32468A, use a
fully charged 6-volt battery. Maximum
current draw should not exceed 25 amps
at 6 volts. Minimum rpm is 6500,

No-load test for Models 32468B and
33202 requires a fully charged 12-volt
battery. Maximum current draw should
not exceed 25 amps at 11.8 volts, Mini-
mum rpm 1s 8000,

No-load test for starter motors 32510
and 32817 must be performed with a
12-volt battery, Maximum current draw
should not exceed 25 amps at 11.5 volts,
Minimum rpm 1s 8004,

Disassembly and reassembly of starter
moters 336805, 33606 and 33835 is evi-
dent after inspection of unit and referral
to Fig. T&6. Note that stops on through-
holts (14) are used to seenre brush card
{10} in housing (9).

Through-belts must be installed with
stops toward end cover (15).

Maximum current draw with starter
on engine should not exceed 55 amps at
g minimum of 850 rpm for starters
33605 and 33606 or 70 amps at a mini-
mum of 600 rpm for starter 33835,
Cranking test should not exceed 10

seconds.
ALTERNATOR CHARGING SYS-

TEMS. Fiywheel alternators are used
on some engines for the charging sys-
tem. The generated alternating current
1s converted to direct current by two rec-
tifiers on rectifier panel (Figs. T87 and
T8E) or regulator-rectifier (Fig. TH93).
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The system shown in Fig, T87 has a
maximum charging output of about 23
amps at 3600 rpm. No current regulator
15 used on this low output system. The
rectifier panel includes two dicdes (rec-
tifiers) and a 6 amp fuse for overload
protection.

The system shown in Fig, T88 has a
maximum output of 7 amps. To prevent
overcharging battery, a double pole
switch is used in low output position to
reduce ocutput to 3 amps for charging
battery. Move switeh to high output
position {7 amps) when using acces-
S0res.

The system shown in Fig. T89 has a
maximum output of 7 amps on engine of
7 hp; 10 or 20 amps on engines of 8 hp
and larger. This system uses a solid
state regulator-rectifier which converts
generated alternating current to direct
current for charping the battery., The
regulator-rectifier also allows only re-
quired amount of current flow for ex-
Isting battery conditions. When battery
s fully charged, current output is de-
creased to prevent overcharging bat-

tery.

TESTING. On models equipped with
rectifier panel (Figs. T87 or T88), re-
move rectifiers and test them with
either a continuity light or an ohmmeter.
Rectifiers should show current flow in
one direction only. Alternator ocutput
can be checked using an induction
ampere meter over positive lead wire to
battery. -

On models equipped with regulator-
rectifier (Fig. T893), check system as
follows: Disconnect B+ lead and con-
nect a DC voltmeter as shown in Fig.
T90. With engine running near full
throttle, voltage should be 14.0-14.7. If
voltage 1s above 14.7 or below 14.0 but
above §, regulator-rectifier is defective,
If voltmeter reading is 0, regulator-
rectifier or alternator coils may be
defective, To test alternator coils, con-
nect an AC voltmeter to AC leads as
shown in Fig. T91. With engine running
at near full throttle, check AC voltage,

CHARG DIODE
MAGNE TG RGING LOILS aen FECTIFIER)
COIL ] _?;1 s _. EE'EETLHER
H‘JI.‘} MAC T
G :‘IJI_. SAMP FUSE
“ﬁ.E“ET GEMN
13 T .,
- ] -
,:.3,# o
- 'ﬁ ﬂﬁ"
a '- Eﬂ“ -
o
5
"5 WIRE
o
STARTER ek
MaroR INSUL ATED
I SOLENOID

Fig. T87 — Wiring diagram of typical 3 amp alter-
nalor and ractifier panel charging system.

RECTIFIER

r M E GMITION GROUND

CuTOUT LEAD -
CEOM MAGHE TD

LOW OUTPUT
CHARG NG
- CIREU1T

L]

) "GH OUTPUT
G | ! ACCESSORY CIRCUIT

L 0T T ACCESSORIES

— TG BATTERY _‘

STARTER SWITC
iKEY OR F"LISHF
BUTTOM]

STARTER
MOTOR

.5

Fig. T88 — Wiring diagram of typical 7 amp aliler-
nater and rectifier panal charging system. The
double pole swiich In one position reduces out-
put to 3 amps for charging orincreases output to
T amps In other position (o oparate accassories.

If voltage is less than 20.0 volts, alter-
nator 13 defective,

MOTOR-GENERATOR. The com-
bination motor-generator (Fig. T92)
functions as a cranking motor when
starting switch is closed. When engine is
operating and starting switch is open,
unit operates as a generator. Generator
output and circuit voltage for battery
and various accessories are controlled
by current-voltage regulator,

To determine cause of abnormal
operation, motor-generator should be
given a “no-load” test or a “generator
output” test. The generator output test
can be performed with a motor-
generator on or off the engine. The no-
load test must be made with motor-
generator removed from engine.
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Flg. 789 —Wiring diagram of typical 7, 10 or 20

amp allernator and regulator-rectifiar charging
sysiom.
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Fig. T80 — Connact DC voitmeter 8s shown when
checking reguiaior-ractifier.

Motor-generator test specifications
are as follows:

Motor-Generator Delco-Remy No.
1101980

Brush spring tension. ... ....24-32 oz.
(680-900g)
Field draw,
Amperes ................ 1.h2-1.62
Veolts ... o 12
Cold output,
Amperes ...................... 12
Volts ... oo, 14
Epm............ . ........... 4950
No-load test,
Amperes(max.) ................ 18
Volts .. ... . 11
Rpm(min.) .................. 2500
Epm{max).................. 2904)

CURRENT-YOLTAGE REGULA-
TORS. Two types of current-voltage
regulators are used with motor-gener-
ator system. One 1s a low output unit
which delivers a maximum of 7 amps.
The high cutput unit delivers a max-
imum of 14 amps,

The low output (7 amp} unt 1s i1den-
tified by its four connecting terminals
(three on one side of unit and one on
underside of regulator). The battery ig-
nition ccil has a 3 amp draw. This leaves
a maximum load of 4 amps which may be
used on accessory lead.

A.C,
VOLTMETER
LEADS

Flg. Y871 = Connect AC volimailar to AC leads as
shown whan checking allernaior coils.
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The high output (14 amp) unit has only
three connecting terminais (all on side of
unit). So with a 3 amp draw for battery
ignition coil, a maximum of 11 amps can
be used for accessories.

Regulator service test specifications
are as follows:

Regulator Delco-Remy No. 1118988 (7
amp} |

Ground polarity ............ Negative
Cut-out relay,
Airgap........... 0.02¢ in. (0.5 mm)
Pointgap......... 0.020 in. {0.5 mm)
Closing voltage, range ..... 11.8-14.0
Adjustto .. ... . L 12.8
Voltage regulator,
Airgap........... 0.075 in. (1.9 mm)
Setting volts, range. ....... 13.6-14.5
Adjustto .................... 14.0

Regulator Delco-Remy Neo. 1119207
{14 amp)

Ground polarity ............ Negative
Cut-out relay,
Airgap........... 0.020 in. (0.5 mm)
Pointgap......... (.020 in. (0.5 mm)
Closing voltage, range ..... 11.8-13.5
Adjustto .................... 12.8
Voltage regulator,
Alrgap........... 0.075 in. (1.9 mm)

Voltage setting @ degrees F.
14.4-15.4 @ 65°
14.2-15.2 @ 856°
14.0-14.9 @ 105°
13.8-14.7T @ 125°
13.5-14.3 @ 145°
13.1-13.9 @ 165°
Current regulator,
Alrgap........... 0.0751n. (1.9 mm)
Currentsetting .............. 13-156

REGULATOR
o~ —

Fig. T92 — Wiring diagram of
typical 14 amp ouwiput cur-
reni-regulator and molor-

ganorator sysiem. The 7 amp
oulput sysiem is simiiar.

MOTOR -
GENERATOR

WIND-UP STARTER

RATCHET STARTER. On models
equipped with ratchet starter, refer to
Fig. T93 and proceed as follows: Move
release lever to “RELEASE” position to
remove tension from main spring. Re-
move starter assembly from engine. Re-
move left hand thread screw (26), re-
tainer hub (25), brake (24), washer (23)
and six starter dogs (22). Note position
of starter dogs in hub (21). Remove hub
(21), washer (20), spring and housing
(12), spring cover (18), release gear (17)
and retaining ring (19) as an assembly.
Remove retaining ring, then carefully
separate these parts.

CAUTION: Do not remove maln spring
from housing (12). The apring and housing
are serviced only as an assembly.

Remove snap rings (16), spacer
washers (29), release dog (14), lock dog
(15) and spring (13). Winding gear (8),
cluteh (4), eluteh spring (5), bearing (6)

Fig. T94- Explodad view of
typical friction shoe rewind
Starier a3sembly. l
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Washe?g e
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. Slotted washer
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Fig. T893 = Expiodad view of raichet starter used
on soms sngines.

. Handle 1&. Spring cover

2
4. Cluteh 19. Retaining ring
5. Clutch =spring 20, Hubk washer
6. Bearing 21. Starter hukb
7. Housing 22. Starter dog
3. Wind gear 23. Brake washer
9. Wave washer 24, Brake
10. Clutch washer 25. Retainer
12. Spring & housing 26 Screw (left hand
13. Releaze dog spring thread)
14. Relenase dog 27. Centering pin
15. Lock dog 28. Huk & screen
18. Dog pivot retainery 2%, Spacer washers
17. Relenge gear 30. Lockwasher

and crank handle (2) can be removed
after first removing retaining screw and
washers (10, 30 and 9).

Reassembly procedure is reverse of
disassembly. Centering pin (27) must
ﬁi{gn screw {26} with crankshaft center

ole.

REWIND STARTERS

FRICTION SHOE TYPE. To disas-
semble starter, refer to Fig. T94 and
proceed as follows: Hold starter rotor
(12) securely with thumb and remove the
four screws securing flanges (1 and 2) to
cover (15). Remove flanges and release
thumb pressure enough to allow spring
to rotate pulley until spring (13} is un-
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wound. Remove retaining ring ({3),
washer (4), spring (5), slotted washer (6)
and fibre washer (7). Lift out friction
shoe assembly (8, 9, 10 and 11), then re-
move second fibre washer and slotted
washer. Withdraw rotor (12) with rope
from cover and spring. Remove rewind
spring from cover and unwind rope from
rotor.

When reassembling, lubricate rewind
spring, cover shaft and center bore in
rotor with a light coat of “Lubriplate” or
equivalent, Install rewind spring so
windings are in same direction as re-
moved spring. Install rope on rotor, then
place rotor on cover shaft. Make certain
inner and outer ends of spring are cor-
rectly hooked on cover and rotor. Pre-
load rewind spring by rotating rotor two
fuil turns. Hold rotor in preload position
and install flanges {1 and 2). Check
sharp end of friction shoes (10} and
sharpen or renew as necessary. Install
washers (6 and 7), friction shoe assem-
bly, spring (5), washer {(4) and retaining
ring (3). Make certain friction shoe as-
sembly 18 installed properly for correct
starter rotation. If properly instalied,
sharp ends of friction shoes will extend
when rope is pulled.

Remove brass centering pin (14) from
cover shaft, straighten pin if necessary,
then reinsert pin ¥ of its length into
cover shaft. When installing starter on
engine, centering pin will align starter
with center hole in end of crankshaft.

DOG TYPE. Two dog type starters
may be used as shown in Fig. T95 and
Fig. T96. Disassembly and assembly of
both types is similar, To disassemble
starter shown in Fig. T95, remove
starter from engine and while holding
pulley remove rope handle. Allow recoil
spring to unwind. Remove starter com-
ponents in order shown in Fig. T95
noting position of dog (6) and direction
spring (3} is wound. Be careful when
removing reccil spring {3). Reassemble
by reversing disassembly procedure,
Turn pulley six turns before passing
rope through cover so spring (3}, 1s pre-
loaded. Tighten retainer screw (9) to

Flg. T95— Exploded view of
typical deog {iype recoll
siarter assembly. Some
units of similar construction
use threse starter dogs (G

Ciover
Kesper
Heceoil apring
Pulley
Spring

Dog

Brake spring
Eetainer
Srew
Centering pin
Blerve
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. Washcr
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Flg. T96 — Exploded view of
dog type racoil starter used
ot some models. Refer lo
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Fig. T95 for view of other dog
type recoll starler.

Cover

Rope

Rewind spring
Pulley half
Pulley half & hub
Retainer spring
Starcter dog
Brake

Brake serew

1{}. Retainer

11. Retainer screw
12. Hub & screen asay.
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45-55 in.-lbs. (5.08-6.21 N+m).

To disassemble starter shown in Fig.
T96, pull starter rope until notch In
pulley half (5) is aligned with rope hole in
cover (1). Hold pulley and prevent from
rotating. Engage rope in notch and
allow pulley to slowly rotate so recoil

spring will unwind. Remove components
as shown in Fig. T96. Note direction
recoil spring is wound being careful
when removing spring from cover. He-
assemble by reversing disassembly pro-
cedure. Preload recoil spring by turning
pulley two turns with rope.



