Tecumseh YARD & GARDEN TRACTOR
MEDIUM FRAME MODELS
Model No. Cyls. Bore Biroke Displacement Horsepower
VYM70 1 2-15/16 in, 217732 in 17.16 cu. in. 7
(T4.6 mm) {64.3 mm) (281 co) (5.2 kW
VM0 1 3-1/16 in 217732 In. 18.85 cu, in, B
(77.8 mm) {64.3 mm) (305 cc) (5.9 kW
VMI100 .. 1 3-3/16 in 2-17/32 in., 20.2 cu. 1. 10
(80,9 mm) {64.3 mm) (331 cc) (7.5 kW)
HMP0 sl 1 2-15/16 in. 217732 in. 17.16 ¢ In. 7
{74.6 mm) (64.3 mm) (281 &) (5.2 kW)
HMS&0 1 31f16 in 2.17/42 In, 18.65 cw. in 8
{(T7.8 mm) (64,3 mm) (205 ec) (5.9 kW)
HM 1 1 3-3116 in. 2-17/32 in. 20.2 ew. in. 10
(80,9 mm) (64.3 mm) (331 cc) (1.5 kW)
HEAYY FRAME MODELS
i = b RSN RS g it g o Ry 1 2.8 in. 217732 in, 15.0 eu. in, T
(69.8 mm) {64.3 mm) (246 ec) (5.2 kW)
YHED . ......... 1 2516 in. 2%, in. 23.76 cu. in, 8
(84.1 mm) (685 mm) (389 ee) (5.9 kW)
VHIOD ot orn s iionennnrsnes 1 3-5/16 in 235 in. 23.75 ¢l in. 10
(84.1 mm) (69.8 mm) (388 ex) (7.6 kW)
HH70 1 2.8 in. 2.17/32 in. 15.0 ¢u. in 7
(69,8 mm) (64.2 mm) (246 o) (6.2 kW)
HHE0 1 35416 in. 235 in, 23.75 eu, in. B
(54,1 mm) (65,8 mm) (EED o) (5.9 kW)
HH106 1 A-5/16 in, 2-% 1n, 23.75 e in 10
(84,1 mm) (G9.8 mm) (B8 cr) (7.5 kW)
HEIZD cocinivaniaise s mssisisite 1 3 in. 2-Ys in, 27.66 cu, in, 12

(BE.9 mm)

(78 mm)

(453 eo) (5.9 kW)

Engines must be identified by com-
plete model number, including specifi-
cation number in order to obtain correct
repair 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-
far 1D tags from original engine to re
placement short block so unit can be
wlentified later,

Medium frame engines have alumi-
blocks with cast iron sleeves,

num

Fig. T1=Explpded view of
Tecumsah carburefor,

1. ke speeind prrs
2. Throbtie plats
3. Returt spring
4. Thruttle shaft
fi, Choke stop spring
fi, Choke shaft
Heturn spring
K. Fuel nles fitting
i, Carturetor body
M, Cheoke plate
1. Welch plug
2 lifls miciure nesdle
3. Bpring
I4. Waaher
. T e
Bad plug
17. Wiszh phg
15 Pm
18, Cup plags
20 Bowl gushet
1. [nlei needies seat
! el nemie
28, Clif
24, Flost shalt
25 Floai
26, [wradn slem
LTS
8. Bowl
28, ket
M. fow] retainer
1. 0" ring
A%, Wnher
03, Bpring
94, Main fuel newdie

Heavy frame engines have cast iron oy
inder and block assemblies. Early VHT
and HHT0 engines were identified as
V70 and H70. Models VH and VM are
vertical erankshaft engines and HM and
HH models have horizontal erankshafis

MAINTENANCE

SPARK PLUG. Recommended spark
plug iz Champion J-% or equivalent, Ses
electrode gap to 0,080 inch (0,762 mm)
Spark plug should be removed, clegned
and adjusted periodically. Renew plug &
electrodes are burned and pitted or &
porcelain is cracked. If frequent plug
fouling is experienced, check for follow
ing conditions;

8. Carburetor setting too rich

b. Partially closed choke

¢. Clogged air filter

d. Ineorrect spark plug

¢, Poor grade of gasoline

{. Too much cil or crankcase

hreather clogged

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,

Niusmesons omnesy Tocamseh Prodecs ©

Sk

wit
(12
T
jue

Fii

tu
B0
Tl
&1
st
1%

]



SERVICE MANUAL

IECUMSEH CARBURETOR. Clock-
e rotation of idle mixture needle
*~Fig. T1) and main fuel adjusting
wile (34) leans the mixture, Initial ad-
tment of both needies = 1 turn open.
nal adjustment is made with engine
~inning at normal operating tempera:
ire.  Adjust main fuel needle for
withest operation at high speed.
fien, adjust idle mixture needle for
othest engine idle, Adjust idle speed
wip serew (1) for engine idle speed of
4 rpm.
When overhauling, check adjusting
sodles for excesgive wear or other
mage, Inlet fuel needle (22) seats
gainst n Viton rubber seat (21) which
pressed into carburetor body, RBemove
bher seat before cleaning carburetor
o commercial cleaning solvent, The
at should be installed grooved side
rat, See Fig. T2.

HOTE: Some later models have a Viton
tipped iniet nesdle (Fig. T3) and a brass

Install throttle plate (2- Fig. T1) with
¢ two stamped [ines facing out and at
! and 3 o'elock position. The 12 o'clock
ne should be parallel to throttle shaft
nd to top of carburetor. Inatall choke
ate (10) with flat side towards bottom
{ carburetor, Float setting should be
j2.ineh (5.5 mm), measured with body
vl float assembly in inverted position,
«tween free end of float and rim on car-
retor body, Fuel fitting (8) is pressed
to body. When installing fuel inlet fit-

INSERT THIS FACE FIRST

INLET NEEDLE TIP

L] SEATE AT THIS
GROOVE ol i
Fig. Td—The Viton seal used om some
Tecumsah carbursiors musi be instalfed cor
wcily to cparele properly. AN metal neadie s
used with seal shown.

Tag 70 ADJUST

Fig. T1= View of float and fusl iniet valve nesdle.

The walve needie shown s with

ragiliani tip and 8 clip. Bend tab shown o adjust
tioat heigh.

eranon courissy Teoumeh Poducn. On

ting, start fitting into bore; then, apply a
light coat of Loctite 271 to shank and
press fitting into position.

WALBRO CARBURETOR. To ad-
just, refer to Fig. T4 and proceed as

Fig. Td= Exploded view of Walbro carburehor

1, Choke shaft 17. Spring

2. Throttle shaft IE, Irded valwe

A. Throttle retum 13 Main norsle
Eaing 20 Flal

4, Uhoke retigm spring 21. Fleat shaft

fi. Cheke step sprmg = Spring

8. Throttls ] 23 Gsket

T, Nl mpusesd wirwps B Bowi
TEW 5, Druin slem

B Spring B, Gmsket

5, ||L- FHELY Ewe b 27, Bpring

10, Sprieg 2. Hataines

1. Baffie il Canket

1L Carbsretor oy M, Bow| retainer

11 Cholve plate a1, Hg:lr-r

14 Bowl guaket B “UF Firg

i85 Gaaket A, Main fusl pdhsslng

I8 Inled valve sl ol

Tecumseh

follows: Turn both fuel adjusting needles
(9 and 83) in finger tight, then back idle
mixture needle (9 out 1% turns and
main fuel neadle (33) out 2 turns. Make
final adjustment with engine warm and
running. Adjust main fuel needle until
engine runs smoothly at normal operat-
ing spead. Back out idle speed stop
serew (71, hold throttle to slowest idle
speed possible without stalling and ad-
just idle mixture needle for smoothest
idle performance. Readjust idle speed
sorew 20 engine idle speed is 1800 rpm.

Float setting for Walbro carburetors
i Ye-ineh (3 mm) on horizontal crank-
shaft engines and 3/32-inch (2.4 mm]) on
vertical crankshaft engines when
measured with carburetor in inverted
position, between free side of float and
body casting rim. See H-Fig. T5. Float
travel should be 916-inch (14 mm) as
measured at free end of float. Bend lip
of float tang to adjust float level,

NOTE: If carburetor has been disassem-
bled and main nozzle (19—=Fig. T4) re-
moved, do not reinstall nozzie; obtain and
install a new service nozzle, Reler to Fig.
TE.

GOVERNOR. A mechanieal flyweight
type governor is used on all models,
Governor weight and gear assembly is

INLET NEEOLE

AND SEAT

Flg. T = Float height (H) shauld be measured as

shown on Walbro float carburetors. Bend adjusl-
Ing tab (o adjust height.

ADJUSTING
TaB

ANNULAR

SERVICE
MAIH NOZZLE

ORIGINAL
MaiN NOTILE

Fig. Té— The main nozzie ordginally installed s

drilied after Installation throwgh hole in body.

Service main nozzles are grooved so alignment
is nod mecessary.
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Tecumseh

driven by camshaft gear and rides on a
renewable shaft which is pressed into
engine crankcease or erankease eover,
Press governor shaft in until shaft end is
located as shown in Fig. T7, TS, T9 or
T10.

To adjust governor lever position on
vertical erankshaft models, refer to Figr.
T1l. Loosen clamp screw on governor
lever. Rotate governor lever shaft coun.
ter-clockwise as far as possible. Move
governor lever to the left until throttle iz
fully open, then tighten clamp serew.

GOVERMOR GEAR

GOVERNOR
GEAR SHAFT

Fig. TT— View ghawing instailation of govemaor

shaff and governor pear and weight assambiy on

Models HHBO, HH100 and HH120. Dimension (B)
in 1 inch (25.4 mm)

AXXIX X

GoveRwoR ~ T4 e
GEAR % "

GOVERNOR I
GEAR ‘S-H.I.F'l".....‘

Fig. T8— Governor gear and shaft Installation on
Models VHID and ¥H100. Dimansion (C) la 1 inch
{25.4 mmj.

GOVERNOR
GEAR

GOVERNOR
GEAR SHAFT

Fig. T8— Correct Instalintion of povemor shafht

and gear and welght asssmbly on Modeis HH 75,

HMTO, HMBO and HM100. Dimension (D) Is 1-4%

inches (34.8 mm) on Modsls HMT0, HMB0 snd

HMI00 or 11764 inchas (32.1 mm) on Modsis
HHTO.
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On  horizontal crankshaft models,
loosen clamp serew om lever, rotate
governor lever shaft clockwise as far as
posgible, 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
serew (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 (Al Governor spring
must be hooked in hole (D) as shown,
Adjusting serews on bracket shown in
Figs. T13 and T14 are used to adjust
fixed or variable speed settings,

GOVERNDR
GEAR SHAFT

GOVERNOR GEAR

SPACER

Fig. T10=Gowernor gear and shalt installation
on Models VHTO, VMTO, VMBD and VMT00.
Dimension (E) la 1-1832 jaches (40.5 mm)

THROTTLE OPIN

Fig. T11— Whan adjusting governor linkege on

Models VHTO, VMTO, VMBO or YM100, loomen

clamp screw and rotsle governor laver shalft apd
levar counter-clockwise as far as possibile.

Fig. T12—0n Models HHTO, HMTD, HMB0 snd
HM100, rotate povemor lever shaft and fever
clockwise whon sdjusiing linksge.

YARD & GARDEN TRACTOR 4

MAGNETO IGNITION. Tecumseh
fiywheel type magnetos are used on
some models. On Modele VM70, HM70,
VMB0, HM80, VM100, HM100, HHT70
and VHT0, breaker points are enclosed

THHOTTLE TOWARD THROTTLE TOWARD

FULL OFEN FULL CLOSED
GOVERNGR LOC KNG
EPRING
—

BOREW "A"
PLATE =" f GOV ERROR
Iy ADMUSTING
TURK Cow ™ SCREWS

Fig. T13= External governor linkage an Modais
YHBO0 and ¥H100. Raler to texi for adjusiment
rocedure.

liIHfH T LE Ti A Ris
FULL OPEN

THRLAT T LE THAvAlL
FULLL C L o
|7 Tt

L]
| COVERKON
SPNING
awe ||

e 21 |
TURN H
COw T irp
. — |
o |
o
GOVEMRON n
AL 1-1':-m'.‘/—/:+. .
SCREWS

LT KRG BUT

Fig. T14—-External governor linkage on Model
HH80, HH100 and HH120. Refer fo text for [1:-3
fustment procedure.

Fig. T15—0n Models VMTO, VHTO, HMTO, HH TS,

VMBO, HMBO, YM100 mnd HMT00 squippad with

magneto ignitlon, sdjust breaker paint gap to

0.020 inch (0,508 mm) and align iming marks ss
shrown.

Niumratists compriesy Tocusach Products Cn




SERVICE MANUAL

8253 90 34

Flg. T16 = Exploded view of magnato ignition companents waad on Modeis HHB0, HH100 snd HH120.
Timing advance and bresksr points uxed on enpines sgquipped with battery ignition are identical.

&, Crunkouse oover
&, Cylinder biock
36, Hlower ir baffle

7. Camshall sssy
1. Breakef ok over
Eaamkt

52, Hreaker mm 4
6, Puss rosd L

by the fiywheel, Breaker point gap must
be adjusted to 0,020 inch (LGOS mm),
Timing is correct when timing mark on
gtator plate i= in line with mark on bear.
ing plate as shown in Fig. T15. If tuming
marks are defaced, points should start
to open when piston is 0,085-0.095 inch
(2.159-2.413 mm) BTDC

Breaker points on Models HHED,
VHE0, HH100, VH100 and HH120 are
loeated in erankease cover as shown in

Fig. T17=0On Modals HHBD, HH100 and HH120,
remove ldentitication plate to observe timing
mark on fywhes! through port hole In blower
housing.

Niustrasom courisdy Teramaeh Prodecs Cn

BR. Condenser wire
B Cepesanad swicli BS. Corsdrrmer

Bl herw S Armwiune Dor

ER. Whsher 51 High tension lmd
B3, Hirwer housing 92 Wmsher

B, Fiywhesl key 8. Bymoer

B Pyl W Serow

5 Washer b, Coll

BT r 0, Berew

Fig. T16. Timing should be correct when
peints 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 serew (78-
Fig. T16) and suitable engine pround.
Rotate engine clockwise until piston is
on compression stroke and timing mark

FROM LOGAD TEEMINAL
7 k) OV RATTERY

BAILY |
-.I ||- . :_i-ﬂ) L ’
-\-\H"‘--.\_ | .
o) 0
.-"'"II ]
OSSR
R CAPACITON l
p
e

Fig. T18—Typlcal battery ignition wirag dia-
gram wsed on some HHBS, HH100 and HH120

anginei.

Tecumseh

i just below stator laminations as
shown in Fig. T17. At this time, points
should be ready to open and continuity
light shoukd be on. Rotate flywheel until
mark just passes under edge of lamina-
tions, Points should open and light
should be out, 1f not, adjust points
slightly until light goes out. The points
are sctuated by push rod (53-Fig. T16)
which rides apainst bresker cam (5Z).
Breaker cam is driven by & tang on ad-
vance weight (55). When cranking,
spring (54) holds advance weight in re-
tarded position (TDC). At operating
speeds, centrifugal force overcomes
gpring pressure and weight moves cam
to advance ignition =0 spark ocours
when piston is at 0,095 inch (2.413 mm)
BT

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 serews
and place shim stock or feeler gage be-
tween coil and magnet, Press coil
apainst gage and tighten serews

BATTERY IGNITION. Models
HHA0, HHI00 and HH1Z20 may be
equipped with a battery ignition. Deleo-
Remy 1115222 coil and 1965483 con-
denser are externally mounted while
points are located in crankease cover.
See Fig. T18. Points should be adjusted
to 0,020 inch (0.508 mm) gap. To check
timing, disconnect primary wire be-
tween coil and points and follow same
procedure as described in MAGNETO
IGNITION section,

SOLID STATE IGNITION (WITH-
OUT ALTERNATOR). The Tecumseh
solid state ignition system shown in 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

PULAE
THAMIFORWER

HiG=
TEMSION LEAD

X

LOW TEMSION
LLAD

MAGNT TS

Fig. T18— ¥iew of solid siaie ighition system
utsd on soms models nol squipped with
Nywhee! alternator,
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Tecumseh
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Fig. T20 — Diagram of solid state ignition system
used on some models,

position (1A—Fig. T20), a low voltage
AC current is induced into input eoil (2),
Current pazses through rectifier (2) 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 pusses trigger coil (5), it induces a very
small electric charge into the eoil, 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 inatan-
tanenusly 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
trigger coil and resistor set to turn SCR
switch on at a lower rpm, This second
triger 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 charpe and turns SCR
gwiteh 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 i& questionable, repew pulse trans-

=

HIG W As ._ 2
4 Y

1 IGRITION
UMIT

TENSNON
LEAD

FLYWHEEL

Fig. T21 = View of soiid state ignition unit used

on some models squipped with fiywhesl afer

nator. Systaim ahould produce & good bive spark
Yadnch {3 mmj long of cranking spesd.
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YARD & GARDEN TRACTOR

METAINING IGHITICN

UM

SET CAP 7

LONG TRIGEER PR

UL
ENOHT THOGER PIN

e

—

Flg. T22—Adjust air gap batween long trigger
pin and ignitfon wall fo 0.008-0.010 inch (0.152.
0.254 mm)

former and high tension lead assembly.
Check low tension lead and renew if in-
sulation is fanlty, The magneto charging
coil, electronie triggering system and
mounting plate are available only az an
assembly. If necessary to renew this
asgembly, plase unit in position on
engine. Start retaining serews, turn
mounting plate counter-clockwize as far
a5 possible, then tighten retaining screw
to a torque of 5-7 ft.-lbs, (7-9.5 N-m).

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

The long trigger pin induces a small
charge of current to elose the BCR
(gilicon controlled rectifier) switeh at
engine cranking speed and produces a
spark at TDC for starting, As engine
rpm increases, the first (shorter) trigrer
pin induces the current which produces
& gpark when piston is 0,005 inch (2.413
mm) BETDC.

[

MOLINTING
SURFACE

Fig. T23—Remove flywhes! and drive trigges

pins In or out a8 necessary untll long pin Is ex

fonded D250 inch (.25 mmy} and shor pin Iy ex-

tended 0187 inch (4.75 mm) above mewnting sur-
face.

E
TERMINAL

OHMMETER

=

Fig, T2 =View showing sn chmmelsr cen-
nected for resistance test of ignition genevahai
cail.

COIL LEAD

Test ignition system as follows: Hold
high tension lead Ve-inch (3 mm) from
spark plug (Fig. T21), erank engine and
check for a good blue spark, If no spark
is present, check high tension lead and
coil lead for loose connectiong or faulty
ingulation, Check air gap between long
trigger pin and ignition unit as shown in
Fig, T22. Air gap should be 0.006-0,010
inch (0.162-0.254 mm). To adjust air
Zap, loosen the two retaining serews and
move ignition unit as necessary, then
tighten retaining screws,

NOTE: The long tripger pin should ax-
tend 0.250 inch (6.35 mm) and the shor
trigger pin should extend 0,187 inch (4.75
mmj, measured as shown in Fig. T23. i
not, remove flywheel and drive pins In os
out as required,

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

LUBRICATION. On Models VHTO,
VM0, VMB0 and YM100, a barrel and
plunger type oil pump (Fig. T26 or T27)
driven by an eccentric on camshafi,
pressure lubricates upper main bearing
and eonnecting rod journal. When in-
stulling early type pump (Fig. T26),
chamfered side of dove collar must be

ML TAINING
BCILEWS

STATOR AND
COIL ASSESBLY

Fig. T25—Ignition generstor coll and stator sar
riced only @8 an assembly,

Nhiskiatams crnresy Tecumseh Prodecn Co

ap
shi
pu
Inr
aw

on

TH W e =

L ]




SERVICE MANUAL

against thrust bearing surface on cam-

shaft pear. 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

THRUST BLARIN

SURFACL

CAMSHATT ECCINTHIC

QLAY

CHAMF TR

Fig. T26— View of sarly type oll pump used on
Models VHTO, VMTD and VMB0, Chamfered face
of drive collar should be towards camshali gear.

PO/ o
=

Fig. T27 = instail late {yps ol pump 8o lerge flat
surfsce on drive coller s sway from camshaft

poar,

Fig. T28 = Ol slinger (58) om Modsls VHED and
VH100 musi be Installed on crankshalt =a
shown,

ENGINE ROTATION

3 e HOLE
OIL ¥, 4
PICE-UP
HOLE

MATCH MARES
[OPFFOSITE SIDE)

Fig. Ti9—Conneciing rods used on Modals
VHED and WH100 have fwo oll holes,

INustiwtioms. somvieny Trommereh Prosines Co

beaning is used to direct il upward for
complete engine Jubrication on Modals
VHE0 and VH100. A tang on slinger
hub, when inserted in glot in crankshaft
gear, correctly positions slinger on
crankshaft ag shown in Fig. T28,

Splash lubrication system on all other
models is provided by use of an oil dip-
per on connecting rod, See Figs. Ta0
and T3l.

Use only high quality, detergent
mator oil having AFPI classification SE,
SF or 5G. SAE 30 ol 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 TORQUE. Recom-
mended tightening torques are as fol-
lows:

Models YMT70, HM70, VM&20, HMED,
VM100, HM100, HH7TD, VHTO
Cylinder Head .. 180vin.-ibs,
(20.3 N-m)
120 in.-Ibs.
(12.5 N-m)
110 in.-1bs.
(12.4 N+m)

Connecting Rod .

Crankcase Cover

Ball Bearing Retainer
1 T Ry e

.20 inlbs.
(2.3 N-m)

Fig. T30 - Connecting rod sssembly used on

Models VHTO, VMTO, VMBO, VM100, HHTO,

HMTO, HM80 and HM100. Nole posdtion of all
dipper (D) and match marks (ML

Tecumseh

WRIST PIN
BEARING
SLIP FIT

OIL

PASSACE THROUGH

BOLT

INSTALL WITH
MATCH MARK
FACING OUT AND
. 0IL DIPPER

AB BHOWN

Fig. T1 = Conneciling rod sssembly wsed on
Models HHB0, HH100 snd HH120,

Flywheel Nut ., 440 in.-hs.
(49.7 N+m)
Spark Plag ... cooiviniis 250 in.-lbs.

(28.2 N-m)

Magneto Stator Mounting. . .. 75 in.-iha.
(8.5 N-m)
....... 60 in.-Ihs.
(6.2 N-m)

Carburetor Mounting

Models HHBO, VHED, HH100,
VH100, HH120
Cylinder Head . . 200 in.-bs.
(226 N m)
10 in.-Ths.
(124 N+m)
Crankease Cover .. ........110in-1ba.
(124 N-m)
10 in.The
(124 N+m)
650 in.-lhs,
(73.56 N=m)
v oo 200 in.-Ths,
(28,3 N=m)
Magmeto Stator Mounting . . . . 85 in.-lhs.
{9.6 N-m)

.« B5 in-lbs.
(9.6 N-m)

Connecting Rod

Bearing Retainer .. .......
Flywheel Nut ............

Spark Plug

Carburetor Mounting

Fig. TI0A—0n Modela

VMT0, HMTD, HMB0, HM100

and ¥M100, install plston on

rod with arrow or casting

number positioned as
ahawn.




Tecumseh

CONNECTING ROD. Piston and
connecting rod assembly is removed
from cylinder head end of engine, The
aluminum alloy rod rides directly on the
erankshaft. Running clearance is not ad-
justable, Crankpin diameter is 1.1865-
1.1870 inches (30.137-80.160 mm) on
Models VM70, HM70, VM80, HMBO,
VM100, HM100, HHT0 and VHT0 and
1.3750-1.8765 inches (34.925-34.938
mm) on all other models,

8 4 6
mmn s
I-..
2 > 1
i
5 3 7

Fig. T32=0n Models VMTO, HMTO, WHT0 and

HHTD. tighten cylinder head cap screws erealy

fo @ forgue of 180 in.-lbs (20 N-m) using bighten-
ing sequence Shown.

= 9
T
(it
zl_

]

Flg. T33 - Tighten cylinder head cap Screws on
Models HMBO, VMBS0, HMT00 and VMT00 in se-
gquence shown (o & forque of 180 in-bs [20

We-mj

PLUG

HOLE

Fig. T34—View showing cylinder hesd cap

screw tighiening sequence used on sarly HHB,

HH100 and HH120 angines. Tighten cap scraws

o o lorgus of 200 inbs, (22.6 N-m} Nots type
and length of cap Screws.

Connecting rods are equipped with
match marks and on some maodels
pistons are marked for correct assem-
bly. See Figs. T29, T30, T30A and T31.
Install rod on all models so0 marks are
toward pto end of crankshaft. Use new
self-locking nuts or rod bolt lock each
time rod is installed,

CYLINDER HEAD, When removing
eylinder head, be sure to note location of
different length cap screws for aid in
correet assembly. Always install new
head gasket and tighten cap screws
evenly in sequence shown in Figs. T3z,
T33. T34 or T35. Refer to TIGHTEN.
ING TORQUE section for eorrect 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
0.010-0.020 inch (0.254-0,508 mm), Side
cleprance of new rings in ring grooves of
a new piston should be 0,002-0,0025 inch
(0.051-0.0889 mm) on Modelz HHBO,
HH100, HH120: 0.0025-0.003 inch
{0.0685-0.076 mm) on Models VHB0 and
VH1M: 0.002-0.008 inch (0.051-0.076
mm) on Models YM70, HM70, HMBD,
VMED, HHT0, VHTO; 0,002-0.005 inch
(0,051-0.127 mm) on Models VM100 and
HM100. Piston rings and pistons are
available in standard size and oversizes
of 0.010 and 0.020 inch for Models
VM70, HMT70, VMS0, HME0, VM100,
HM100, HHT0 and VHT0 or in standard
gize and oversizes of 0.010, 0,020, 0.030
and 0,040 ineh 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
noteh on outside of ring, install ring with
noteh towards bottom of piston skirt. Oil

HEAD BELTS —___

E23

Fig. T35—Fial washers and Belleville washers
are used on cylinder haed cap screws on late

HHED, HH100 and HH120 and all VHBD and

¥H100 angines, Tighten cap screws in sequence
ahown (o & torgue of 200 in.-lbs, (226 N-m}

YARD & GARDEN TRACTOR

TuRN COUNTER-
CLOCKWSE TO UNLOCK

Fig. TH=V¥lew showing bearing locks oe

Models HM7TO, HHTD, HMB0 and HETHE

squipped with ball bearing main, Locks must e

relppsed befors removing crankcase coves

Refer to Fig. TIT for intarior view of cover s
lacks.

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

Piston skirt clearance in cylinder
measured at thrust side of piston just
below oil ring, should be 0.010-0.012
inch {0.254-0.8056 mm) on Model HH 120
0,0068-0.008 inch (0.152-0.203 mm) o=
HHR0 and HH100; 0.003-0.004 e
(0,076-0.208 mm) on VHED and VH10x
(0, (04 50,006 inch (0.1143-0.152 mm) o=
all other models.

Piston pin diameter is 0.6248-0.625
inch (15.870-165.876 mm) on Models
VMT0, HM70, VME0, HMB0, VMI0E
HM100, HHT0 and VHT) or 0.687E
0,6875 inch (17.457-17.462) on all othes
models, Piston pin clearance should be
0.0001-0.0008 inch (0.0025-0.0203 mm
in rod and 0.0002-0.0005 inck
(0.0051-0,0127 mm) in piston. 1f e
cessive clearance exists, both piston ssed
pin must be renewed a5 pin s not avad
able separately,

CYLINDER. If eylinder is scored or &
taper or out-of-round excesds (L.005 inck
{0,127 mmj), cylinder should be rebored
to next suitable oversize, Standasd

cylinder bore is 2.0375-2.8385 inches
(74.6125-7T4.6379 mm) on Models VM0
and HMT70; 3.062-3.063 inches (77.77%
77.800 mm) on early Models VME( and
inches

HM&0; 2.125-3.126

(79.375

I ero mae W
BEANING '.I JI

RTENOR BF COvLe

Fig. T3T—Interior view of crankcase coves aes
ball bearing locks used on Models HMTO, HHTR
HME0 and HM100.

Winsirstinm counssy Teoumesh Prfecs Cu
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79.400 mm) on late Models VM20 and
3.187-3.188 inches (80.950

HMA0;

0.976 mm) on Models VMO0 and
M 100: 2. 750-2 761 inches (69850
A8.875 mm) on Models HH70 and VHTO;

3.312-3.312 inches (84.125-84,150 mm)
on Models HH80, VHE0, HHIMW and

VHI1O0; 3.500-3.501 inches (88 900-
BR.925 mm) on Model HH120,
CRANKSHAFT., Crankshaft main

journals ride directly in aluminum alloy
bearings in crankcase and mounting
flange (engine base) on wvertical crank-
shaft engines or in two renewable steel
backed bronze bushings. On some hori-
gontal erankshaft engines, crankshaft
rides in a renewable sleeve bushing at
flywheel end and a ball bearing or
bushing at pto end. Models HHS0,
VHEO, 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
hronze bushings is 0.0015-0.0025 inch
(0.0381-0.06356 mm), Renew crankshaft
f main journals are more than 0.001

:rﬂlﬂiﬁl
RELEASE
MECHAMISM

Fig. T38= View of Inste-matic Ezees-Start com-

models except HHBO0, HW100 and HH120.

Fig. T18=V¥alve lece amgle should be 45 de-
grees. Minimum valve hesd margin i 132-nch
0.8 mmL

Niusmrsticas coneteny Teoomseh Prodes Co

prassion relesse camshaft sssambly wsed on all

inch (0,025 mm) out-of-round or if erank-
pin is more than 0.0005 inch (00127
mm) out-of-round.

Check crankshalt pear for wear,
broken tooth or loose fit on erankshaft,
If gear is damaged, remove from erank-
ghaft 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
crankcase cover, Loosen locknuts and
rotate  pratruding ends of lock pins
counter-clockwise to relesse bearing and
remove cover. Ball bearing will remain

Tecumseh

on erankshaft, When reassembling, turn
Iock pins clockwise until flats on pins
face each other, then tighten locknuts to
20 in.-lba. (2.3 N-m).

Crankshaft end play on Models VMT0,
HM70, VMR, HMS0, VM100, HM104,
HH70 and VHT0 should be 0.0005-0,027
inch (0,.127-0,686 mm), and i& 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, VHS0, HH 100,
VHI00 and HH120, use a suitable
puller, Bearings will be damaged during
removal and new bearings must be in-
stalled. Heat bearings in oil to approxi-

1

10
12

31 36

13

Fig. T4l = Exploded view of rerfical crankshafi engine typical of Models VHTO, VMT0, VME0 and

1. Cylinader esd
1 bushing

VM100. Renewable bunhings (13 and 138) are nof used on Models VMTE, VMBD and VM100.

11, skl
22, Piston . Mounting Plunge
23, Hetaining ring |engrine base|
24, Connecting rod A4, Od] sereen
2. Thrust washes M. Crankshafl lusbing
Crankshal a7, (8l seal
Thrust washer 8. Bpnoer
19, Goversor sbafl
0, Govermes gesr

Ay
il. Spoal
12 Helaining ringn

587
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mately 300°F (150°C), then quickly
slide bearings into position. Bearing cup
{12) is a press fit in crankease cover or
engine base. Bearing cup (31) is a slip fit
in block (29), To adjust crankshaft bear-
ings, first assemble erankshaft assem-
bly, piston and rod and erankease 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 serews 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
steel washer between bearing retainer
and cup until such clearance iz obtainad,
If clearance does not exceed 0.007 inch
(0.178 mm}), no shim gasket (32) will be
required and when retainer cap serews
are tightened to correet torque, bear
ing preload will be LOO1-0.007 inch
(0.025-0.178 mmy). If elenrance 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 approgi-
mately Y their thickness, shim pack

1
2
M

qumm

g
3l?§§§

should be 1% times actusl distanee.
Shim gaskets are available in thick-
nesses of 0,003-0.004, 0.004-0,005 and
0.005-0.007 inch. Remove bearing re-
tainer, install “0" ring (58) and desired
shim gaskets and reinstall retainer.
Tighten cap serews to 110 in.-lhs. (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
VHTO, HHTO
Flywheel and pto
ends._ .. ... v (VRS-0 G550 in,
(25.362-25.3756 mm)
VMT0, HMT0, VME80,
HMEG, VMI100, HM100
Flywheel end . ... .0 9985-0.9890 in,
{25.362-25.3T5 mm)
.- L1B70-1.1875 in.
{20, 150-30.162 mm)
HHB80, VHE0, HH10:0,
YHI100, HH120
Flywhes] and pto
ends, .. ............ 1.1865-1.870 in.
{30.137-30, 150 mm)

Ploend .. ... .

@"f_n 21

YARD & GARDEN TRACTOR

Crankpin Journal Diameter
HH&D, VHED, HH100,

L

P

n
VH100, HH120 . .. .. .1.3754)-1.3:‘5;31n."
(34.925.34 938 mm)

All other models .. ... 1.1860-1. 1885 in

(30.124-30.137 rmm)

CAMSHAFT. The camshaft and cam
shaft gear are an integral part whick
rides on journals at each end of shaft
Renew camshaft if gear teeth are wors
or U bearing surfaces are worn or
seored, Cam lobe nose to heel diameter
should be 1.3045-1,3085 inches (33.134
33.236 mm) on Models HHS&0, VHEO
HH100 and HHI120 or 1.263-1.267
inches (32.080-32.182 mm) on all othes
models. Camshaft journal diameter i
0, 6335-0.6240 inch (15.887-16.850 mm)
Maximum allowable clearance hetwees
camshaft journal and bearing is 0,008
ineh (0,076 mm).

Mediom frame engines and Models
VHT0 and VHB0 are equipped witk
Insta-matic Ezee-Start compression 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-

- <=

L

Cirenrnir ahafh

Hgwonl

Washer

Retaming ring

Coar & Nyweghi

masy.

. Brachet

7. Top compression
Fing

B Becond compressics
g

b, 08l ring expandsr

10, 8 eontrl Fing

11, Pisfon pin

12 Plsgon

13 Hetsining ring

14 Connecting rod

W —

16 Cylinder bend
I8 Heml puskel
17, Exhaust yudve
IE. Iminke valve
1. Sprieg can

M. Vialve apring
21, Bpring retainar
28, Cylinder blick
28, Craniahaft trushing
24, CHI send

S Mageedn

6. Flywhes|

7. Mounding plale
25 Fuel pump

13 Brewther may
a8, Carfmrrior

I8 Casmshaft sy

42 Vahve lifter
3. Hod ball loek
i, Rod eap

A5, Thrust washer
¥, Hearing lnck pin
Thrus snather
¥8. Hall beuring

X0 Gnsket

48, Crankrass eover
1. Pushing

. CHl rml

41. Crankshafi

Fig. T41 — Exploded view of horizontal crankshaft angine typical of Models HHT0, HMT0, HMBO and
HM100. Engines may be squipped with crankshaft bushing i41) or ball baaring (38 st pio sad of shalt.

Nimerunom courewy Trowmsch Prodecs Co
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plate camzhaft assembly. Compression
relepse parts are not serviced sepa-
ately,

On Models HH80, HH100 and HH1Z20,
timing advance unit should be inspected
and any worn or damaged parts re-
newed. Refer to Fig. T43 for exploded
view of timing advance (52 through 56).

On all models, when installing cam-
ghaft, alipn timing mark on cam gear
with mark on erankshaft gear. Timing
mark on crankshaft pear is a chamfered
toath

YALVE SYSTEM. On Models HHED,
VHE0, HH100, VH100 and HHI120,
valve tappet gap with engine cold is
0.010 meh (0.254 mm) for intake and
0.020 inch (0.508 mm) for exhaust.
Valve tappet gap on all other models

1. Cavermes arm

bushing
2 4] seal
3. Mounting facgs

{engme hase|

owred gFm

B Thrust sgeal

8. Srap Hing

W Ceowarrss guar &
whnght s

EL. feavermor shalt

srencns omriesy Tocomseh Prodecs Ca

Fig. T42 — Exploded view of

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 (0.8 mm).
renew valve, See Fig. T39.

Valve puides are non-renewable on all
models, If excessive clearance exists,
valve guide should be reamed and a new
valve with oversize stem installed. Keam
puide to 0.344-0.345 inch (8.738-8.763
mm) on Models HHR0, VH20, HH10,
VH100 and HH120 and to 0.3432-0.3442
inch {B.717-8.,743 mm) on all other
miclels

Valve spring free length should be
1.B85 inches (47.88 mm) on Models
HHB0, VH&0, HH100, VH1M and

HH 120, Valve spring free length should

‘&) A
41 47 45 4

<"1
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be 1.562 inches (2967 mm) on all other
miodels.

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

The renewahle balancer gear shafts
are pressed into crankcase cover or en-
gine base, On medium frame models,

TN

42 44 43
46

o—49

99
a1

Mogel VHBO or VM 100 vertical crankshafl angine.

29 Hewd pasar 42, Bhim graket bl Washer

] Evhasst sxbws 143, Bieal washer dfh. Crankshafi gear pin

4. Inta I i) i, Crankshaft

" . (O el 47, Connseting rod

45, Bearing rebsiner 45 Rod bak
3k Fower nir haffle 19, Crankskaft EEar
38, Gasbort 50, ¥Walve lifters
2% Freather 51, Beasing cone
4. Breather teke BT, Casmahaly miwy
i% Rod cap G (F rng
11 Sell-docking nit 85 Ol slirgwr
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Fig. T43— Exploded view of Model HHB0, HH100 or HH120 horizonial crankshait sngine.

(rovmrnor wrm bushieg

2. Ol smnl 13 Gasket

3. |miaks walve

1

2

1, Crankcase cover 1. Piston & pin assy 75, s

4. Dipstick Lh. Top resnpresdion ring 26, Exhsust vave spring
5, Cashet 16 Becoiil compression 27, Indake vulve spring
8. 74l Giler tube Fing 28. Epring eap

1. Goyernor grm 17, Ol ring expander 20, Cylinger block

8. Thrust spuol 8. ] comtral ring 30, Hearing moms

4, Snap ring 1%, Hetninisg ring 31. Bearing cup

W Governnr gear & 3. Spark plug %2, Shim gakets

weighl mry 21, Cylinder hownd 13 Stesl wnsher

11, Gevernor shalt 22 Hesd gusioet (RO ind
12 Besring eup 1. Exhaust vabve . 0§l meal

press shaft into cover or engine base un-
til & distance of 1.767-1.763 inches
(44.628-44, TR0 mm) exists between shafi
bore boss and edge of step cut on shafts

.--'-. =

WALHEFE

Fig. Téd—View showing Dyna-Static balancer

gears inatalied in Model VMBO or VM100 englne

base. Balancer gears are identically located in

Model HMBD or HM100 crankcase cover. Note

lecation of washers between gears relaining
bracikwet,

as shown in Fig. T46. Heavy frame
model shafts should be pressed until a
distance of 1.7135-1.7185 inches (43,523
43.660 mm) existz between cover boss

Fig. T45—View showing Dyna-Sistic balancer
gears installed in Model HHE0, HHT00 or HH120
crankcase cover. Note gear refalning snap rings.

2 i
3. Blower uir baffls i
¥1. Plug
s
0

b1, Dowed pin S B

2. Rod cap I -z -

i3, Setf-lnching mat -.-,-‘ —
i, Washar N Rives

&5, Crankshafl gwar pin T e
. Crankahalt E

YARD & GARDEN T

L. Bearing retalrer cup

Gmaket
%, Hrowther nsey
i1, Brewiher tuba

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

All balancer gears are equipped wi
renewable cage needle bearing: S
Figs. T48 and T49. Using tool #7020

press new bearings into gears unti cagw

18 flugh to 0.016 inch (0,381 mm) beles
edpe of bore,

Fig. Té6— On Models HMB0, VMBD, HMT00 see
V100, balancer pear shalts must be pressed =
to cover of engine base 50 & distance of 1797
1.783 Inches (44.628-44.T80 mm) axisin batwess
shalt bore boss and edge of shep cut a9 phown

Miwsirarions counesy Tesunueh Presbos O
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MEASURE FROM COVER BOSS
TD RING GROOVE OUTER EDGE

Fig. T4T— On Models HHB0, HH100 and HHT20,
press balancer gear shafts into cover fo dimen-
slon shown,

CAGED NEEDLE
BEARING

Fig. T48 — Using tool 70210, prezs new needle

bearings info Model HMBO, VME0, HMI0O or

YMT100 balander gaars untll bearing coge is flesh
16 0.015 Inch (0,381 mm) below adge of bore.

PRESS BEARINGS IN FLUSH TO 015 RELDW
v aTatal
Pt F

WITH TOOL 670210

Fig. T8 — On Models HHEO, HH100 and HH120,

naedie baarings are instalied flush to 0078 inch

{0,381 mm) balow adge of bore. Nole fool align-
menl aoltch &l lower gide of balancar.

When reassembling engine, balancer

gears must be timed with erankshaft for

Flg. TE0=Ta time asngine
balencer gears, remove plpe
plugs and insert alignmeni
tool #ETO240 throwgh crank-
case cover (HMBD and
HMT00) or aengine base
(VMBD and VMT100] and Inio
slots [n balancer gears.

Refer also to Fig. TE2.

TiMING TOOLS

Fig. T81=To time balancer gears on Models

HHE0, HH100 and HH120, remaove pipe plugs and

ingart liming fools BET0RID through crankcass

cover and inlo liming slots in balancer gears.
Aefer alao o Fig. T51

correct operation. Hefer to Figs. TG0
and TH1 and ren : pipe plugs. [nsert
alipnment tonl #670240 through crank-
cover of Models HMEO and HM100
if Models VMB0 and

or engine hase

VM100 and into timing zlots in balancer
gears, On Models HH80, HH100 and
HHI120, m=ert timing tool #67023%9
thrao cover and into balancer gears,

Then
place pist

e Deise

turn crankshaft to
I'DC and carefully install

wer with halancer
rrectly asgembled, piston
T and weights on bal-

ANCET A ild be in directly op-
posite position, See Fips, T52 and TH3.

FIFE PLLIGS

Tecumseh

ALIGNMENT TOOL
PART NO, 610240

GEAR WEIGHTS —

Fig. T52— View showing cosrect belancer gear

timing fo crankshaft gear on Modein HMBO,

VME0, HM100 and VMT00. With pisfon at TDC,
weights should be directiy opposile

PISTON

AT f

T.0LC
o

1
COUNTENWEICHT
FULL
B TTOM

|

Fig. T53— On Models HHB0, HH100 and HH120,

balancer gears are correctiy timed lo crankshaft

when pighon |5 & TDC and weighits s af foll
battem podition.
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