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SERVICE MANUAL - 1976 MASSEY CHINOOK

ENGINE SYSTEM

Funct iona l Description:

2-CYCLE ENGINE FUNDAMENTALS

The Cuyuna 2-cycle a ir-cooled gasol ine e ng ine,
particula rly the axia l fan -cooled twin cy l inder
e ng ine, has become very popular today fo r
snow m ob i les. It is unique ly qua lified for thi s ap­
p l ication because of its high power output, light
w eight and ease of lubri cation, w ith fewer
moving ports than other conventio nal 2-cycle
and 4-cycle e ng ines.

However, in order to get the best poss ib le use
and e ns u re that it retains its high degree of
dependability and e nd urance, it m ust receive
proper care and maintenance . Therefore, it is
nece ssary for us to know so met h ing about the
ba sic fundamenta ls of thi s e ngine and how it
functions.

OPERATION

The Cuyuna 2-cycle Twin Cylinder eng ine is of
the loop-scove riqed t h ird port type , the m ost
w id ely used design today. It use s a mixture of
ga sol in e , oil and air for co m bus t ion , lubrication
and coo l ing . It fire s on every stroke of eac h
p iston. There are two power strokes for every
revo lution of the crankshaft.

As the p ist on moves upward in the cy l inder it
draws th e fuel /a ir m ixture into the crankcase
through the intake manifo ld while a t the sa me
t ime compre ssing fuel that ha s been forced into
the combustion cham ber. See Fig . 1-1A.

As the piston nears top dead ce nte r the spark
p lug is fired a nd the comp ressed fuel/ai r mi x­
ture burns and e x pa nds there by forcing the
p iston downward on a power st roke.

As t he downward st ro k e of the pisto n turns the
crank shaft , it a lso sta r ts to compress the
fue l/a ir mixture in the cra nkcase and ,
simultaneou sly , opens the e x haus t port and
close s the intake port. See Figs. 1-1 B & C.
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After the ex haus t port is fully open and the in ­
ta k e port is fully closed, further pist on travel
star ts to open th e transfer ports. Th e com ­
pressed fuel/air mixture from th e cra nkca se
then travels up th e transfer ports and into the
co m b us t io n area.

After most of the burned exha us t gases have
left the cy l inder , an incoming charge of fuel/air
mixture scavenges the com bus t io n a rea g iv ing it
a fre sh ch arg e and the cycle is th en repeated.
See Fig . 1-1 D.

Because lubrication is dependent on the rruxrnq
of o il and fuel, it is ext remely important that
good quality oil and gasol ine are properly
mix ed. The proper ratio of oi l to gasoline will
prevent possible e ng ine overheating, piston or
cylinder sco r ing , or eventual engine se izu re .
Too much oil and not e nough gasoline ca n lead
to incomplete combustion , f ouled plugs, carbon
build-up and muffler cl ogging .

SERVICE MANUAL· 1976 MASSEY CHINOOK

J-3



SERVICE MANUAL · 1976 M ASSEY CHINOOK

EXHAUST SYSTEMS

SELECTION

Se lection of an exhau st sys tem (inclu di ng
exhaust manifold, intermediate pipe s, e lbows
and muff ler), is a resu lt of tho rough test
procedures involving m easurement of fuel co n­
su m pt io n , horsepower and noi se level. Cont ra ry
to popu lar be li ef, th e exha us t sys tem is not on ly
for quieting the e ng ine, but a lso se rves to in ­
crease horsepower output. Cha nges m ade to th e
origina l e q u ipment e xha us t sys tem by chang ing
any co m po nent in the sys tem ca n re sult in loss of
power and/or severe eng ine damag e. For th ese
reasons, intermediate lengths of pipe betwee n
the cy linder and the muffler a re particularly
crit ical.

TUNED MUFFLERS

Tuned mufflers a llow the e ng ine to exha us t its
spent cha rge into an adequate volum e a nd
properly match ed muffling sys tem. M o re im­
portant, the mufflers that a re tuned incorporate
designs that suck the exhaust gas fro m the cy l in­
der a llowing fu el and a ir to rapidly replace it and
a lso " cra m " over-scavenged fuel and a ir mixture
from the e xhaus t pipe back into the cy l inder
using sound wave s and so und energy. Th is is ac­
compli sh ed at the speed o f sou nd w h ich a l lows
the e ng ine to produce higher torq ue a t higher
RPMs.
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HOW TUNING WORKS

The m egaphone effect of the e x panded intake
tube scavenges ex haus t gas from the cy l ind er
a l low ing rapid replacement of the fuel/air mix­
ture from the crankca se. Reflect ed sound waves
a nd so und energy stop over-scavenging and
return fuel/air mixture to the cyl inder. It g ives a
supercha rg ing effect even though it operates
from the e xha ust rather than the intake side.
Over-scaveng ing is a lso retarded by moderate
muffler back pressure. Si lenci ng is ac complished
after power is maximized by acous t ica l packing in
the re sonator out let tube plus chambering and
baffling wh ich gives an effec t ive 2-pass muffler
design .
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TABLE OF SPECIFICATIONS
ENGINEMODEL

DESCRIPTION
CUYUNA 295 I

BORE 2.190 'C

(55.6mm)

STROKE
2.362"

(60mm)

DISPLACEMENT IN cc 294

COMPRESSION RATIO (act ual) 12 :1

IG NITION SYSTEM Bosch Flywheel Magneto

LIGHTING COil VOLTA G E AND 12V 150W
O UTPUT

*TIM ING BEFORE TDC (CENTRIFUG A L .102 - .112
WEIGH T ADVANCED)

TIM ING BEFORE TDC (CENTRIFUG AL .0 18" to .020"
WEIG HT RETARDED)

BREAKER POINT GA P .0 14" to .016"

SPARK PLUG THREAD 14mm. x 1.25 - 3/4" reach

SPARK PLUG GAP
.020"

(0.5mm .)

SPARK PLUG (ORIGINA L
CHAMPION N3EQUIPMENT)

TYPE OF ENGINE COOLING Axia l Flow Fan

ROTAT IO N OF CRANKSHAFT Counterclock w ise (PTO side)

CARBURETOR Walbro

FUel/O il RATIO A s Specified on Massey Approved O il Contain er

GASOLINE 95 octane, minimum (l ead free not acceptable)

TYPEOF Oil Specia l 2-Cycle Snowmobile O il I
* Do not exceed indi cated advance, as this wi ll result in severe eng ine damage.
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TABLE OF SPECIFICATIO NS

TORQUE SPECIFICATIONS Cuyuna 295

CYLINDER HEAD NUTS 28-32 Ft.-Lb.

CYLINDER BASE NUTS 16-18 Ft. - Lbs.

FLYWH EEL NUT 56-72 Ft. - Lbs.

INTAKEMANIFOLD NUTS 16-18 Ft. - Lbs.

FAN HOU SING SCREWS 16-18 Ft. - Lbs.

FAN WH EEL NUT 22-24 Ft. - L ~s.

Tightening Sequence for Cylinder Base Nuts
A ll Models

(2) 0 8 8
PTO SIDE

8 G) 0 8
Tightening Sequence for:

Cy l inder Head Nuts, Fan Housing, Intake Manifold
and Recoi l Starter Clamps

8 0
Cuyuna 295

.....

8 0
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CUYUNA TWIN CYLINDER ENGINES

MODEL 295

DISASSEMBLY

A. Recoi l Starter

Remove four (4) screws holding th e
recoi l a ssembly to the f an hou sin g.

See Fig. 1-4.

See pages 1-28 A , B, C f or reco il sta r ter
disa ssembly. FIG. 1-4

B. Lower Fan Pull ey and Carr ier Assembly

Remove th e thre e (3) hex head bo lts o n
the carrier. Remove ca rr ier , low e r pu lley
assem b ly and V-belt. See Figs. 1-5, 1-6.
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_ C. Upper Fan Belt Pulley A ssembly.

Insert a 3/16" drill or a suitab le punch
through the indexing hole into the im­
pe ller body. With a 17 mm socket
wren ch, remove th e fan nut, lock
washer, pu ll ey halves and spacers . See
Fig s. 1-7, 1-8, 1-9.

FIG. 1-8
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FIG. 1-9
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D. Flywheel Magneto

Remove th e crankshaft nut using a 27
mm so ck et wrench. Pull th e flywheel by
attaching flywheel puller 444-31-843-2 to
the flywheel flange using bolts provided.
Screw the three bolts throu gh the puller
into the flange and tighten even ly . With
a sock et wrench, tighten th e puller bolt
until th e flywheel lo osens on the
crankshaft. See Figs. 1-10, 1-11, 1-12, 1­
13.

FIG. 1-12

NOTE: It is important that care be taken in re­
moving the flywhe el assembly because the
positioning key located in th e keyway m ay
stay in its original position a nd th e re by ca use
dama ge to the advance m ech anism. A sma ll
icepick or screw d r iver may be used to loosen
and remove the k ey.
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E. Intake Manifold A ssembly

Remove the four (4) intake manifold
nuts and washers. Remove manifold
a ssembly and in sulators. See Fig. 1-14.

SERVICE MANUAL - 1976 MASSEY CHINOOK
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F. Fan Housing and Armature Plate A ssembly

Remove screw holding spark plug wire
bracket to fan housing. With a soc ket type 5
mm Allen wrench and impact driver, remove
the four (4) mounting bolts holding fan
housing to crankcase. (See Fig . 1-15).
Remove fan housing from cra nkcase (See
Fig. 1-16).

FIG. 1-1 5

Unplug co nnecto r housing co i l wires. (N ote
color coding of wires.) Remove armatu re
plate assembly and wires, as a unit, from
fan hous ing.
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Remove th e fan by tapping the end of fan
shaft with a soft hammer. With a flat punch
and hammer, tap the inner race of the fur­
thest bearing in th e hou sing. See Fig s. 1-17 ,
1-18, 1-19.

SERVICE MANUAL · 1976 MASSEY CHINOOK
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FIG . 1·17
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FIG. 1·18

FIG. 1·19
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G. Remove spark plugs with spa rk plug
wrench.

H. Cylinder Heads

Remove cylinder head nuts with a
17 mm socket wrench. M ark cy linder
heads before removal from cy linder .
Remove and discard gaskets. See Fig.
1-20.

I. Cylinders

Remove th e eight (8) cy l inder base
nuts using a 13 mm socket wren ch and
remove the eight (8) spr ing w ashers.
The cylinders may be removed . See
Fig. 1-21.

NOTE: IMP 0 R TAN T

If removal of cylinders on ly is required, care
must be taken that th e cra nkcase sea l is not
disturbed. The removal of the PTO cy l inder
will allow the placement of two bolts and
nuts with flat washers to app ly co nstant pres­
sure to crankcase assembly. Bolts shou ld be
pl aced in the center two hol es (adjacent to
the fan side cy linder) . See Fig. 1-29. The
second cylinder may now be removed.

FIG. 1·20

-

FIG. 1-21

1-14



J. Pi ston and Wrist Pin

With needle nose p liers, remove circlips from
pistons. Heat the pist on with a heat g un or
propane torch. Heat only to the point where
piston may still be he ld in hand. Push the pin
o ut.

K. To se pa ra te the crankcase ha lve s, hold upper
portion of cra nkcase a ssembly in one hand,
lifting sl igh t ly and tap th e e nd of the cra nk­
case with a soft hammer. The cra nkcase wi ll
se pa r a te and th e crankca se m ay b e
removed. See Fig. 1-22.

SERVICE MANUAL - 1976 MASSEY CHINOOK
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L. Crankshaft Bearings

To remove cranks haf t end bear ings, use
bearing puller 444-31 -807-0 . See Figs. 1-23,
1-24, 1-25. Slip the puller half shel ls around
the outer bearing race and a round puller
assembly. Slide the retaining r ing over the
half sh ell s. Using two (2) 27 mm wren ch e s,
turn the center bolt cl ockwise with one
wrench and use the second wrench to hold
the puller body. Before re m oving the PTO
side crankshaft bearing, in sert a 112" 20 UN F
bolt, 112" long, to protect the internal thread
of the crankshaft.

FIG . 1-23

FIG. 1-24

FIG. 1-25
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ASSEM BLY

SERVICE MANUAL - 1976 MASSEY CHINOOK

A . Cranks ha ft Bear ings.

B.

Heat cranks ha ft bear ings in o il (or oven) to
approx imately 180 degrees.

Sl ide bearing o n crankshaft .

Crankcase.

Inspect and cl ean both halves of cra nkc ase.
The proper sealant m ate ri al suc h as Per­
mate x Hy-Tack Spray shou ld be now sprayed
on crankcase sea l ing surfaces. See Fig . 1-27.
Before in stalling cra nks haf t into cra nkcase
lower half of it will be necessary that a l l
bear ing outer surfaces be wiped clean of
foreign material so that p roper sea l ing will
occ ur. After in stalling PTO thrust w asher and
o il seal (inside groove of o i l sea l coated with
li ght grease) place the cra nks ha ft ca refu ll y
into the lowe r crankcase half and properly
pos it ion a ll componenets. See Figs. 1-28.
Placement of the upper crankcase half may
now be made. Be ce rta in that the ce nter sea l
is li ned up with th e cra nkcase sp li t li ne.

Tap upper cra nkcase half to seat with lower
half.

t
BEARING~

,-.
--:;;1 , ~

I __

FIG. 1-26

FIG. 1-27

FIG. 1-28
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C. Piston, Cy l inder and Cy l inder Heads

In stall tw o crankcase holding bo lts in the
center hol es of the PTO sid e of crankcase.
(Fi g. 1-29) Tighten f in ger tight.

FIG. 1·29

I, ,

FIG. 1·3 1

The p is tons must be clean and free from car­
bon deposits and the p iston r ings must fit
f reely in th eir grooves. Rings are marked for
proper side up. The arrow on the crown of
p istons must po int toward exhaust side of
engine. Piston p ins , needle bearings, check
p la tes and circl ips may now be installed, ac­
co rd ing to th e p rocedu re be low. (A lw ays use
new circl ips. ) See Figs. 1-30, 1-31, 1-32, 1­
33) .

CIRCLIP OPENING HERE - ----f
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1. O i l the piston pin end bearings.

SERVICE M ANUAL - 1976 MASSEY CHINOOK

2. Install one circlip in piston.

3. Heat the piston sufficiently to a llow p in to
push into piston and insta ll p in .

4. Install second circl ip. (See Fig. 1-3 1 fo r
correct orientat ion of circlips. )

.;

o
FIG. 1-32

FIG. 1-33
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In stall ba se ga sk ets on the cy l inder studs and
position against the cylinder flanges (see Fig.
1-34). With the use of a r,ing compressor ,
lower cylinders one at a time over the
pistons. In stall base washers and nuts finger
tight. See Fig. 1-35, 1-36.

Temporarily install the intake man ifo ld
without gask ets and tighten manifold nuts to
sixteen (16) to e ighteen (18) foot pounds.
See Fig. 1-37. Cylinder base nuts may now be
torqued to sixteen (16) to e ig hteen (1 8) foot
pounds as outlined on speci f icat ion page.
The proper pi ston height ca n be m ea sured at
the top of the cylinder. Th e edge of the crow n
of the piston must not protrude above the top
of the cy l inder with the pi ston in the top dead
center position. If the pist on does protrude
above th e cylinder, a thicke r base gasket
must be used. See speci f ica t ion pa ge f or
dimensions and co lo r coding. It is important
that only one cylinder at a time be ad jus ted
or the cra nkcase will se parate a nd lose it's
seal.

1-20
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Oil cy l inders and pistons before in stalling
cy l inder heads. Insta ll head gaskets wi th the
wide side of inner metal flange of the
gaskets up toward the cy l inder heads.
Torque cy l inder head nuts to twenty-eight
(28) to thirty-two (32) foot pounds.

SERVICE MANUAL - 1976 MASSEY CHINOOK

FIG. 1-37
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D. Fan Housing and Impeller Bearings

Fan Housing and Armature Pla te.

FIG. 1-38

Clean fan shaft hub. Install circlips and
spacer . Use grease to hold spacer in pl ac e .
Pack bearings in medium g rease into
housing with sea led surface outward . See
Figs. 1-18, 1-19. Install fan and shaft .

\ ';

In stall new se a l in fan hou sing . Lubricate the ;
inner groove of the oil sea l with a light
grease. Se e Fig. 1-38.

In stall new o-ring and app ly sea la nt material
around o-ring surface (see Fig. 1-41) . In stall .
the armature plate wires th rough hole in f an
housing and in stall armature plate with hold
down screw s, washers, and lockwashers. See ,

Fig. 1-39. :..:r . .:.-_....~~__;;;;;;;;;....

Place fan housing a ssembly over cra nkshaf t
and position to crankcase assemb ly. In stall
the f our Allen head screws and lockwashers
and tighten evenly until f an hou sing is
against crankca se assembly. See Fig . 1-40 .

E.

. \ ~

FIG. 1-39
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To rque to sixteen (1 6) to e ig hteen (1 8) foot
pounds. Co nnect ignition wires to externa l
ignition co i l an d to connector housing. Check
g round w ires f o r proper posi t ion. In stall
ignition cable bracket to fan housi ng .

F. Intake M anifold

Inst all spacers. gaskets and intak e man ifo ld
(Fig . 1-41) . Torque nuts even ly to sixteen
(1 6) to (1 8) foot pounds.

G . Upper Fan Pulley Assembly

Install th e tapered w ashe r. Install pu lley half,
sh ims, second pu lley hal f , tapered washer ,
lock w asher and nut. Use 3/ 16" dri l l b it o r
punch to hold fan assembly and ti ghten nut.
See Fig. 1-42.

H. Flyw heel A ssembly

Check adva nce m e ch an ism f or fre e
operat io n, lubr icate in side cam surface
(G r o oved a rea ). Sl ide assemb ly ove r
cranksha ft and a lign key ways.

SERVICE MANUAL - 1976 MASSEY CHINOOK
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FIG. 1-41
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Install k ey, lockwash er and nut in tha t order.
Tighten securely. See Fig. 1-43. Follow
Timing Procedure Section as ne xt step.

I. lower Fan Pulley A ssembly FIG. 1-4 3

In stall pulley half, belt, second pu l ley half,
recoil carrier, lockwash ers a nd bolts even ly
while rotating cra nks haf t . Th e p roper belt
deflection sho uld be 1/8" o n each side.
Proper adjustment can be made by add ing or
removing sh ims betwe en upper p u lley
halves. Se e Fig. 1-44.

J . Recoil Starter

In stall th e recoil sta rte r assemb ly and tighten
securely. See Fig . 1-45 .
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RECOIL STARTER

Disa ssembly
(See Fig. 1-46 for recoil star t breakdown, and Fig
1-47 for Recoil Starter A ssembly.)

1. Remove retaining nut (11), spr ing washer
(12) and Thrust washer (8) from threaded
shaf t of reel hub. (Fig. 1-48).

2. Manipulate friction plate (4) on reel hub until
eye end of return spr ing (9) a l igns with
retaining slot. Remove friction pl ate. (Fig . 1­
49 ,1 -50).

3. Remove the three pawls (3) / (Fig. 1-51).

4. Remove return spr ing (9), spr ing (6) and cup
washer (7). Fig. 1-50. Note position of plain
end of return spr ing in th e spr ing retaining
hole in reel hub.

5. Unwind the rope; lift and untie the knotted
end from center hub of reel , rem ove reel (2) .
(Fig . 1-52).

6. lift long roll ed end of main spr ing (5) from
th e fixed spr ing retaining pin in th e case and
carefully rem ove the spr ing (Fig. 1-53).

12 8 21 4 9 6 7 3 2

,....

15 f1617 11
~ ~ I)

, I i~. ( ,

'gI ' -"- "

Recoil Starter

14 3 14 13 3

10

5

18 19 20

FIG. 1·46

1-25



SERVICE MANUAL - 1976 MASSEY CHINOOK

7. Clean all ports, exce pt rope, using a su itab le
cleaning so lve nt . If rope requi res cle aning,
wash it in a so lut io n of soap and water.
Thoroughly dry all ports after cl eaning.

-
8. Inspect all ports for obvious damage and

w ear.

FIG. 1-4 7

FIG. 1-48

J

J
I

'.,...o ~. ' < '

f)
FIG. 1-50

Q .
(') . .....

,j" .~ -..~~ .:

FIG. 1-49
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FIG. 1·51
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FIG. 1·52

FIG. 1·53
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Assembly

1. Rep lace def ective par ts .

2. In st all ma i n spr ing as fo llows:

a . Secure main spr ing w inding too l , part
number 43-0797-69, or equivalent too l,
c ircular end up, in a su itable bench vi se .

b. Start w it h the lo ng roll ed end of main
spr ing (5) and wind spring in to circular
end of too l in a clockwise direction . (Fig .
1-54).

c. Remove too l from vise. Grasp th e tool by
it s handle and lower the too l, with
spring inst alled, in to ca se (l) (Fig. 1-55) .

d. Secure the lo ng ro lled e nd of spr ing over
t he f ixed spr ing reta ining p in . (Fig. 1­
56) . Remove winding too l (Fig. 1-57).
Apply a l ight fi lm of lubriplate , or
equ iva lent , to spring.

3. Secure case, open side up, in bench vise .

4. Tie a k not a t one end of th e rope . Secure
knotted end in the center of reel (2) . Pull
rope tau t and w ind entire rope around reel in
an ant i-clockwise d irect ion unti l the free e nd
protrudes thro ugh the notched sect ion of th e
ree l.

5 . Apply a li ght fil m of lubriplate, or
equiva lent, t o center hub of case and install
the ree l. Push down and rotate reel in an
anti-clockwise d irection until the hook en­
gages with the free e nd of main spr ing. Ten­
sion wi ll be fe lt w hen ree l and spring are pro­
perl y engaged. (Fig . 1-5 8, 1-59) .

6 . Rotate ree l a maximum of three co m p lete
turns in an an t i-clockwise d irect ion. Do not
exceed three tu rns; ho ld reel in this position
and feed free end of rope through ca se at th e
rope gu ide ho le. Insta ll rope guide. loosely
knot the rope to prevent recoil.

7. App ly a li ght film of lubriplate or equ iva lent
to paw ls (6) and install them on the ree l in
t he pawl retainers. (Fig . 1-60) . (See Fig. 1-46
for part ident ification numbers.)

8. Install cup wash er (7) f la t side down, spr ing
(6) and return sp r ing. Ensure that pla in e nd
of return spr ing is properly e ngaged in th e
reta ining hole in ree l hub.
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9. In stall fr iction pla te (5) over ree l hub.
M anipul ate p late until eye end of return
spri ng engages and lock s crossw ise in
retai n ing slo t.

10 . Rotate frictio n p la te un til the three notches
are a l igned w ith pawls when pawls a re at
the recoil position.

11. Install f1atw asher (8), lockwasher (1 2) and
nut (11) . Tig hten nu t secure ly.

12. Untie the tem porary knot in f ree end of rope
and in st all the rope han dl e . Tie a permanent
knot and f it handl e secure ly.

SERVICE M ANUAL - 1976 MASSEY CHINOOK

FIG. 1-57
13. Check starter for proper operat ion. When

handle is pu lled ou tward, paw ls shou ld m ove
outward.

NOTE:
. If ma in spring is to be installed w ithout the
use of a spring w inding tool. w ind m ain
spring into case in an anti-clockwise di rec­
tion. Clockw ise installation on the w inding
too l is necessary to ensure correct ant i­
clockwise insta l la t ion of the spring when tool
is p laced ups ide dow n in the case.

FIG. 1-59

FIG. 1-58

FIG. 1-60
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TIMING PROCEDURE

NOTE : Recoil sta r ter , ca r r ier , lower pu lley assem­
bly and spar k plugs shou ld be removed before
beginning timing procedure.

A. Install the ·d ia l indicator assem b ly into spa rk
plug hole of No.1 cylinder (P.T.O. side). See
Fig. 1-61.

B. Attach negative lead of ohm meter to e ng ine
ground. Attach positive lead of ohmmeter to
No.1 cylinder terminal in co nnector housing.
Se e Fig. 1-62.

C. Rotate flywheel counterclockw ise until
points are on th e high side of cam on No . 1
cy l inder. Points are at maxim um open posi­
tion observed through open ing in f lyw heel.
Ch eck gap with wire ga uge and ad jus t to
.015 if necessary. See Fig. 1-63.
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D. Rotate flywheel co unterclock w ise to top
dead ce nter and ad just dial to ze ro. Pla ce
se lecto r knob on ohm meter to R x 1. Ohm­
meter needle will indicate a closed circui t .
See Fig. 1-64.

Move the centrifugal w ei ghts in flywheel to
th e full advanced position. See Fig. 1-65.

Rotate flywheel counterclockwise one co m­
pl ete revolution to between .102 and .112.
See Fig. 1-66.

SERVICE MANUAL - 1976 MASSEY CHINOOK

FIG. 1-64

FIG. 1-66
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At this point the breaker points for N o. 1
cylinder sho u ld ope n. (Br eak co ntact ) This
will show on th e o hm meter. N eedle will
m ove to th e left. If thi s does not occu r , th e a r­
mature plate ne eds adjusti ng . Thi s is ac ­
compli shed by loosening th e hold-down
screw s and turning plate e it her left o r ri ght
while observ ing needl e ac t ion. With pro per
positioning, needle shou ld move to left with
sl ight movement of armature p la te and
flicker back with oppos ite p la te movement.
Tighten hold-down screws securely. Re-check
procedure . Se e Fig. 1-67.

NOTE:
In Fig. 1-67 flywheel ha s been removed for
clarity of illustration .

E. Remove dial indi cator assem b ly and in stall in
No.2 cylinder (fan side) . See Fig. 1-6 8.

Attach positive lead of ohmmeter to No. 2
cylinder terminal in connector hou sing.

Rotate flywheel counterclockwise to top
dead center. Set dial indi cator to zero. A gain
move centrifugal w eights in flywheel to full
advanced po sition. Rotate flywheel coun­
terclockwise while w atchi ng dial indicato r.
Th e needl e must make one full revolution
a nd stop at between . 102 and .11 2. At thi s
point, needle shou ld m ove to left in dicating
point contact open. If thi s does not occur,
points need sl ig ht ad justment. Re-check
procedure.
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TROUBLE SHOOTING CHA RT

TROUBLE

M a nual starter rope
comes out bu t pawls
don 't engage.

Manual starter rope
doesn 't return.

PROBABLE CAUSE

1. Lack of frict io n plate
return spring ac tion.

2. Defective pa w ls.

1. Reco i l spring broken o r
bent.

2. Pulley hous ing w arped o r
bent.

3. Starti ng pu l ley w o rn .

REMEDY

1. Check fri ction p la te return­
spr ing. Replace as required.

2. Check for broken o r bent
pawls. Replace pawls a s re­
quired.

1. Replace spr ing .

2. Repl ace housing.

3 . Repl ace pulley.

Hard to start o r l. Carburetor adjustments too l. A djust carburetor. Refer to
won 't start. lean (no t a llowing enough Ca rb uretor Sect ion

gas to engine).
2. Inoperative diaphragm or 2. Refer to Carburetor

fl apper va lve. Sect ion.
3 . Eng ine not being choked 3. Ensure chok e is fu lly clo sed.

to star t.
4. Spark p lugs improperl y 4. Remove plugs. Clean , adjust or

gapped, d irty or broken. in stall new p lu gs.
5. M agneto breaker poin ts 5. Clean , adjust or replace

improperly gapped or dirty. points.
6. Head gasket blown or leak ing . 6. Re pl ace gasket.
7. Emp ty gas tank o r im p roper 7. Refill tank with speci f ied

fue l m ixture. fu el/oil mixture .
8. Wate r in fue l sys tem. 8. Dra in fuel from ca r buretor.

...... A dd carburetor de-icer as re-
quired to fuel.

9. Weak coi l or condenser. 9. Rep lace faulty co i l o r
condenser.

10 . Obstruct ed fue l system. 10 . Disconnect fuel lines - clear
obst r uct ion. Flu sh sys tem .
Connect fuel lines.
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-I

TROUBLE SHOOTING CHART (CON T.)

TROUBLE PROBABLE CAUSE REMEDY

10. Air leak in crankcase o r 10. Check crankcase pressure
inlet sys tem. (3-6 PSIG)

1l. Primary wire broken. 1l. Re pair o r replac e pr imary
wi re.

12. Engine not timed properly. 12. Re-time engine.

13. Se condary wire not 13. Secure secondary wire o r
co nnected o r spark plug spark pl ug protecto r.
protector not in stalled -I

properly.

Impossible to adjust l. Spar k retarding m echanism l. Repa i r retard m ech anism.

idle. not w orking properly.
2. Pistons or rings w orn. 2. Rep lace as necessary.
3. Faulty carburetor. 3. Check ca rburetor , check valve.

Refer to Carburetor
Sect ion.

Missing at low speed l. In correct carbureto r idle l. A djust idle-Refer to
or won't idle smoothly adjustment. Carburetor Sect ion.
or slowly. 2. Spark plugs improperly 2. Clean , ad jus t o r in stall new

gapped o r dirty. plugs.
3. Head gasket bl own or 3. Replace gasket . .....

leaking.
4. Lo ose or broken magneto 4. Repai r or replace wires.

wires.
5. M agneto break er points 5. Adjust, cl ean o r in stall new

improperly gapped or poin ts .
dirty.

6. W eak co il o r co ndenser . 6. Repl ace coil or co ndenser .
7. Improper fuel mixture. 7 . Ref uel, using specified fuel/oil

(1) Too much o il mixtu re. •
(2) Too little o i l

8. Le aking cra nks haft seal. 8. Replace sea l.

-I

Missing at high speed l. Spar k plugs improperly l. Clean, ad jus t o r in stall new
or intermittent spark. gapped or d ir ty . plugs.

2. Lo ose or broken magneto 2. Repair o r replace wi res.
wires.

3. Magneto breaker points 3. Clean , adjust o r in stall new
improperly gapped or dirty. points.

4. W eak co i l o r co ndenser. 4. Replace co i l o r co ndenser.
5. Heat ran ge of spark p lug 5. In stall speci f ied spark plug s.

in correct.
6. Leaking head gasket. 6. Replace head gasket .
7. Eng ine improperly timed. 7. Re-time engine.
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TROUBLE SHOOTING CHART

TROUBLE

Coughs, sp its , slows
down, surges

PROBABLE CAUSE

1. Idle or hi gh speed jets too
lean.

2. Leaking gasket flange.
3. Inlet control level set too

low.
4. Pul sation line obstructed.
5. Fuel pump not supp ly ing

enoug h fue l due to:
(1) Pun ctured diaphragm.
(2) Inoperative flapper valve.

6. Cra nkcase not properly
sealed.

7. Idle or main ca rbureto r
nozzle obst r uc ted.

8. Fuel line obstructed.

9. Carburetor inlet needle and
seat obst r ucted .

10. Welch plug leaking.

REMEDY

1. to 5.
Adjust carburetor or fue l
pump. Refer to Carburetor
Section.

6. Reseal crankcase.

7. Refer to Carburetor
Section.

8. Remove fue l li ne. Clear
obstruction. Replace line .

9. Refer to Carburetor
Section.

10. Refer to Carburetor
Section.

O verheat ing 1. Carburetor too lean. 1. and 2. Ad just carburetor.

2. Carburetor too ri ch. Refer to Carburetor Section.

3. Incorrect timing. 3. Retime engine to Specifica-
tions.

4. Too much ca rbo n. 4. Remove cy linder heads. Clean
top of pistons and inside
comp ressio n chamber. Cl ean
out ex haust port.

5. Spark p lug too hot. 5. In stall speci f ied spark p lugs.
6. Engine fan belt loose or 6. Replace or adjust.

broken .
7. Air leak in manifold. 7. Tighten nuts or change

gaskets.
8. Cra nk case seal leaking. 8. Fit new seal.

Vibrates excessively
o r run s rough and
smokes.

1. Idle or hi gh speed carbu­
retor ad jus t ment too rich.

2. Choke not open ing properly
(bent linkag e).

3. Inlet cont ro l lever too
hi gh. (carburetor floods)

4. Idle air bl eed plugged.
5. Welch plug loose.
6. Muffler obstructed.
7 . Engine not secured tightly

to eng ine support .
8. Water in gas.

1 to 5. Adjust carburetor. Refer
to Carburetor Section.

6. Check and clear muffler.
7. Tighten engine mounting

bolts.
8 . Add carburetor de-ice fluid

as required.
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TROUBLE SHOOTIN G CHART

TROUBLE PROBABLE CAUSE REMEDY

Won't st a r t , kicks bock l. Spark plug wire s reversed. l. In stall wire correct ly.

and backfires. 2. Flywheel k ey missing or 2. Replace k ey.
sheared .

3. Faulty condenser. 3 . Replace condenser.
4. Improper timing. 4. Re-time engine.
5. Faulty breaker points. 5 . Adjust o r replace points.
6. Unhooked spark retarding 6 . Re connect m echanism or

me chanism - or sp r ing replace sp r ing.
broken.

No acceleration, low l. Spark plugs improperly l. Clean , adjust o r install new
top R.P.M. , hard to gapped o r dirty. plug s.
start. 2. Magneto breaker points 2. Clean, adjust o r inst all new

improperly gapped or points.
di rty.

3. Fa u l ty co i l o r co ndenser . 3. Replace co i l o r condenser.
4. Loose or broken magneto 4. Repair or replace m agneto

wire s. wi res.
5. Blown head gasket. 5 . Replace he ad gasket .
6. Inlet lever adjustment 6 . Refe r to

too low. Carburetor Sec t io n.
7. Cr ankca se leaking. 7 . In stall new seal.

Good spa rk but l. Leaking cy l inder head. l. Check head f or warps, crocks.
engine run s on one In stall new gasket a nd
cylinder. cy l inder he ad .

2. M agneto wires broken 2. Re pair c-r replace wire s.
inside (coil g ro und
broken) .

3. Croc ked cy l inder wall. 3. Re pl ace faulty cy l inder.
4. Defective spa rk plug. 4 . Clean, ad jus t o r install new

plug.
5. Breaker points improperly 5. Re-adjust points.

ga pped.
6. Crankca se seal leaking. 6. In stall new sea l.

No acceleration. Idles l. Low speed needle set too l. to 7 .
well but dies down leon. Adj ust ca r b uretor.
when put to full 2. . Dirt behind needle a nd seat. Refer to Carburetor
throttle. 3. Hi gh speed jet o bs t ructed. Sect ion .

4. Inlet leve r se t to o low.
5 . Choke portly cl o sed.
6. Si lencer obstructed.
7 . Fuel pump not sup p ly ing

enough fuel due to:
(1) Punctured diaphragm
(2)Flapper valves di storted.

8. Fuel line obst ructed. 8. Re m ove fuel line. Clea r
o bs truct ion. Replace line.

9. Not enough oil in gas. 9. Refuel, using specif ied fuel/oil
mixture.

10. Breaker points improperly 10. Adjust, cl e an o r inst all new
gapped o r dirty. points.

1l. Engine impro perly timed. 1l. Re-ti me eng ine to speci f ica-
ti on s.
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TROUBLE SHOOTING CHART

TROUBLE PROBABLE CAUSE REMEDY

Engine run s by using l. Hi gh speed needle se t l. & 2. Adjust carburetor.

choke at high speed. too lean. Refer to Carburetor

2. Dirt behind needle and
Section.

seat .
3. Fuel line obst r ucted. 3. Remove l ine , clear obstruc-

tion, replace line.
4. Inoperative fu el pump. 4. Refer to Carburetor

Section.

No power under l. M agneto breaker points l. Clean, adjust or install new
heavy load. improperly gapped or points.

dirty.
2. Ignition timing too for 2. Adjust timing.

advanced.
3. M agneto co il plate loose . 3. Check magneto and secure

coil plate.
4. Faulty ca r buret io n. 4 . Refer to Carburetor

Section.

Cranks over
ext remely easy on
o ne or both cy l inders .
Lo ss of co mpress io n.

1. Sco red pi ston.
2. Blow n head gas ket .
3. Loose spa rk plug.
4. Head bolts not tight.

1. Replace faulty piston.
2. Replace head gasket.
3. Ch eck plug for security.
4. Torque head bolts to proper

speci f ica t ions.

Engine w on 't crank l. Piston ru sted to cylinder l. Remove piston and cylinder.
over. Unable to w all. Replace defective parts.
rotate flywheel. 2. Cranks haft se ized to 2. & 3. Disassemble engine.

bearing. (main or rod) Replace defective parts.
3. Broken co nnect ing rod.
4. Flyw heel se ized to coil 4. Remove flywheel. Replace

pl ate. defective parts.
5. Engine improperly 5. Recheck re-ass embly

assem bled after repair. procedure.
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Functional De scription:

General·

The purposes of the carburetor a re (1) to provid e the amount of fuel that th e e ng ine nee d s in
operation and (2) to properly mix the fuel w ith a ir so that it will v apo rize.

Pul sation s from th e crankcase through t he impulse tube, ac tuates the carburetor f uel pump
diaphragm to move th e fuel into the carburetor f ro m the fue l li nes. A n increased engine f uel
demand causes a reduced pre ssure a t t he metering diaphragm wh ic h opens the ne edle valve .
More fuel e nters through th e needle valve into the carburetor bore whe re it is m ixed w i t h in­
coming air.

The four operational pha ses of the W albro Ca rburetor used on the 197 6 Ch inook are :

(1) Starting (choke) operation
(2) Idle operation
(3) Part-throttl e o peration
(4) Full-throttle operat ion

Detailed performance of the carbu retor in each o f th e four phases is described be low . Figures
2-1 through 2-4 are schematic d iagrams and as such are accu ra te, f u ncti o nal re p resenta t io ns
of th e ca rbureto r , but in so me features dev ia te from actua l phys ica l appearance.
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STARTING (CHOKE) OPERATION (See Fig. 2-1 )

Fue l from th e supp ly tonk is drown in the fue l inlet (1) into the surge chamber (2) through
the filter screen (3) by pul sations of the fu el pump diaphragm (4) . Th e engine crankcase
pulsation transmitted through the externa l impulse fitting (9 ) or inte rna l impu lse hole (9A)
actuate s th e fu el pump diaphragm (4) which suppl ies pumping action for the fuel pump. The
fu e l is drown from the surge chambe r through the check va lv e (5) and the channel (6). The
fu e l co n t inues post th e fuel pump out let check valve (7) and into channel (8) . Fuel continues
th rough fu el cha nnel (8) and to th e needle va lv e (28). The metering leve r spring (29) tran­
sm its a force through th e metering lever (30) and seats the inl et need le valve (28) against
pressure . The metering diaphragm (10) is pu ll ed upward by eng ine suction w hich is t ran­
sm itted through the idle di scharge port id le hole (14) seco ndary idle holes (16) and port
throttle f eed holes (17) . The diaphragm action depresses the metering leve r (30) and unseats
th e needle va lve (2 8) and a llows th e fuel to enter the metering diaphragm chamber (31 ) and
pass through the idle toke off (11) . Check valve (32 ) is forced open passing fue l into the main
nozzl e (21) which a lso feeds th e port throttle ho les (17). Fuel only is fed through a ll discharge
holes.

STA R T IN G (CHOKE ) OPERATION

Air

Power need le

COLOR CODE

• Fuel

1ID;~<4----- Filter screen (3)

~~~I---- Inlet chec k valve (5)

_ - - - Inlet f itt ing (1)

1l~~:+-r""""'~H--t-:;,..L-- Main fue l nozz le (21 )

~'t------ Throttle bore
//0=-:,.-=-,.---+-- - - Throttle valve

(part throttle pos ition)
Part throttle ho les (17)

~~~§t==ftSecondary id le holes (16):ill: Id le disch arge port (14 )

t Fuel in let

f+'-- - - Idle needle

~i;;~~~~JL- Idle take off (1 1)
rl""- -HI---_ Impulse, into (9 A)

~tE~~~~~~~~~~~~~Meter ing diaphragm (1 0)Impul se fitting, ext . (9 )
Fuel pump diaphragm (4)

i$$ $:;r-- - - - Flow channel (6)

!Vapor ret urn

Vapor return line fitting --~.N

Outlet chec .k~i~~~~~~~~valve (7) -

Choke valve -l!-.,..-- - - --<'! I
"cl osed"

Meter ing _-,~~?
diaph ragm
chambe r (31)

Channe l (8 )

Check valve (32) - - ..:.,....-:-..--/-,f--- - - - ,
Metering

lever (30) ------;f--- - - ff--- - - ,
Metering lever

spr ing (29) -+--/----/---.L---,,L---,.L-.,.I-'---,.L-

Need Ie valve (28 )1+--,L-+-:~L./--+

Venturi --!:===~=1t====~~lt~I~~-:;~1

Crankcase
Impulse A ir

.-:::: Fuel / Va por
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IDLE OPERATION (See Fig. 2-2)

At id Ie speed the fuel passes fro m the id Ie take off (1 1) to th e
id le pocket (13) where it mi x es with air from the secondary idle
holes (16) . This rich mixture passes a round id le needle (12)
t h ro ugh the idle di scharge port (14) where it mi x e s with ad­
d itiona l air passing th e throttle valve (19) a t point (15) .

FIG. 2-2 IDLE O PERATION

A ir

Power need le

COLOR CODE

II Fuel

_--- - - In let fitting

~~-r------- Filter scree n

, I-- -b""'--- Throt tle valve closed (19)

.....--+--...JtI/h.L--+- - - - - Main fue l nozz le
Part thrott le ho les

Secondary id le ho les (16)

::i.------==-- - - Po int (15 )
Idle d ischarge port (14)

~~~~~;:~:J1F= Idl e pocket (13)u: - - Idl e need le (12)Iii; r r-'+---'ff=--- Idle take off (11)

1Fuel inlet

l;~i~i••i~~~~F~l:::-;::;~ Impulse f itt ing, Fue l pum p d iaphragm

~ Vapor return

Vapor and fuel -tr----r-----r--r--r-++
return ch annel

Needle valve .--jJL,,L.--,,L.--,"'"-;'77'"":;

Vapor return line f itting - - - - H

Cho ke valve -1I~~~~~~::::;:::;3.op en

Secondary
fuel pump

Crankcase
Impulse A ir

:;:: Fue l /Vapor....
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PART THROTTLE OPERATION (Se e Fig. 2-3)

-\t par t throttle. in addi t ion to the fu el fed into the throttle bore
by the idle sys tem, more fu el enters past the check valve (32)
through passage (26) around the power needle (22) and through
the passage (1 8) and discharges into the throttle bore (20)
through the part throttle holes (17). All por ts exce p t th e main
nozzle feed progressively as throttle valve opens for smooth ac­
ce lera t ion. Air is intermix ed th rough a i r b leed nozzle (25) .

FIG. 2·3 PA RT THROTTL E OPER ATION

_ _ _ _ Inlet f itting (1)Vapor return lin e fitting
to fuel tank

(22)
Venturi (23)

.'". ,
Throttle valve (19)

Choke valve (24) Main nozz le (21)
Throttle bore (20)

,,".' Part throttle ho les (17 )
',.- ..;.~

Secondary idle holes (16)
. " ,

Id Ie d ischarge port (14)
Air bleed
nozzle (25) Passage (18)

Id le needle (12)
Needle valve (28) Passage (26)

Check valve (32)

Impu lse f itting (9)

Fuel pump diaphragm (4)

J Vapor return i Fuel in let
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FULL THROTTLE OPERATION (Se e Fig. 2.4)

Note: Start ing, idle, and part throttl e operations of the WDA carburetor are ident ica l to tha
of the WD and WR models. You will notice the main difference is the discharge of fuel at fu ll
throttle operat ion. The WR discharges fue l through #(21 ) main nozzl e, at only the base o f the
powe r needle, where as the WD and WDA discharge at five discharge ports para ll e l to power
needle (22). Th is is noted by compar ing Fig- 1 and Fig. 4 .

At full th rottle opera t ion fue l passes around the power needle (22) and is discharged through
th e main nozzl e (21) . During fu l l th rottle a i r is mixed with fu e l in the main nozzle (2 1) through
th e nozzle air bleed (25) . Suction (o r vacuum) created by the e ng ine 's piston action draws fuel
an d a ir as the ports are exposed by position of the throttle valve.

FIG. 2·4 FULL (WIDE OPEN ) THROTTLE OPERATION

19

22

21

23 18
17
16
15

26 14
27 13
28 12
29 11
30 9A

3 1 10

32 9
33
4A
34
35

36

37

1 2 3 4 5 6
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DISASSEMBLY OF PLATES, GASKETS AND DIAPHRAGMS
FOR CLEANING

To remove the plates, gask ets and diaphragms from th e lower part of the carburetor body,
remove th e four mounting scre ws. Lay each part on a clean surface in the sequence removed.
(See FIG. 2-5)

1. Cover Assemb ly 8. Fuel Pump Diaphragm

2. Fuel Inlet G asket 9. Fuel Pump Gasket

3. Filter Screen 10. Fuel Pump Leaf Gasket

4. Fi lter Plate 11. Valve Springs (3)

5. Check Valve Diaphragm 12. Pressure Spring

6. Fuel Pump Check Valve Gasket 13. M etering Diaphragm Assembly

7. Fuel Pump Plate 14. Metering Diaphragm

Check diaphragms and gaskets thoroughly for cracks or leaks, by holding th em against light.
Clea n as required.

Reassemble in reverse sequence of disassembly.

12

'\ 10 ([D 0

I5
0 ~ .

e-

FIG. 2-5
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MAIN CARBURETOR BODY DISASSEMBLY IN
CONJUNCTION WITH INLET NEEDLE VALVE

......

•

\
M ETERING
LEVER

M ETERING LEVER
P INSCR~W ~

M ETERING
LEVER
SPRING

FIG . 2-6

5. Clean or replace as requi red.

4. Remove spr ing and Inlet Needl e Valve.

3. Remove metering lever. Watch that
spr ing does not fly out. (FIG . 2-6)

2. Remove metering lever pin scre w. (FIG.
2-6)

1. Remove th e four screws holding th e
plates to th e main body and di sassem ble
in one mass.

MAIN CARBURETOR BODY DISASSEMBLY IN
CONJUNCTION WITH FINA L CHECK VALVES
AND DIAPHRAGMS.

CHECK VALVE
DIAPHRAGM &GASKET

1. It is not necessary to remove
Inlet Needle Valve assembly,
but it may be eas ie r to work in
thi s area without th em. (See
Procedure Above).

2. Remove t hr ee ci rc u i t p late
screws. (FIG . 2-6)

3. Remove circuit pl ate, chec k
valve diaphragm and gasket .
(FIG. 2-7)

4. Inspect check valve di aph ragm.

5. Remove Low and High speed
n eedle s, if nece ssa ry, f or
cleaning, grooves , cha nne ls,
e tc .

NOTE - DO NOT REMOVE SCREEN
UNDER HIGH SPEED NEEDLE. CAR­
BURETOR WILL NOT FUN CTI ON
WITH SCREEN REMOVED. (See FIG.
2-7)

CIRCUIT PLATE

FIG. 2-7
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SPECIALADJUSTMENTS/TESTS

High Speed Adiu stment:

The Fac tory se tt ing of the Hi gh Speed Needle o n
the ca rburetor is approximate ly 1V4 turns open.
How ever, each mach ine requires individual ad­
ju stment for optimum performance. A typi cal
curve show ing th e re la t ionsh ip between ENGINE
RPM (maximum operat ing ) and HIGH SPEED CAR­
BURETO R SETTING is show n in FIG. 2-8.

To determ ine th e opt imum hi gh speed set t ing ,
operate the machine with decreas ing hi gh speed
jet se tt ings start ing a t 1 1/ 2 turns open , decreas ing
in 1/8 turn in crements. Wh en the maximum nor­
ma l operat ing eng ine speed reach es 6750 RPM,
that is the o ptimum se tt ing.

SERVICE MANUAL - 1976 MASSEY CHINOOK

CARBURETOR HIGH SPEEDSETTING
(TURNS)

I
OVERRICH I LEVEL OFF I

DROP24\
OPTIMUM SETTING

INCREA SING TURNS OPEN..
At se tt ings r ich er (more turns open ) than op­
timum, speed of the machine will d rop off and
cy linders , pi ston s and p lugs will have ca rbo n
bu i ld up. Eng ine may not star t due to flooding.

A t se tt ings leaner (l ess turns open) than op­
t imum, speed of th e m achine tends to level o ff or
in crease sl ig ht ly. Suc h in crease is in si gnificant in
normal operat io n, a nd th ere is an at tendant in­
creased likelihood of burned p lugs or pi stons.

Var iables which will affect the opt imum high
speed carbureto r se tt ing are :

a . Tempe rature - As temperatu re d rops , the air
becomes more dense and the pum p ing
diaphragm less fl exible . Both cond it io ns
requ i re a ri cher sett ing (more turns open) on
the hi gh speed needl e .

b. A ir Density (altitude) - A t hi gher a l t itudes, it
is necessary to set the carburetor lean er
(l ess turns open).

So when marked cha nges in tempe rature or
a l t itude are exper ienced, it is adv isable to ad jus t
the carbureto r hi gh speed needle .

NOTE: The 295cc Ch inook is equipped with a
WRA-37 ca rburetor. It is essen t ia l fo r opt im um
performance, not to repl ace the high speed
needle f rom thi s carbure tor w ith that of ano ther
vintage Walbro car bureto r , as the metering por­
ti on may be different.

ENGINE
RPM

INCREASING
RPM

FIG. 2-8
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LOW SPEED CARBURETOR ADJUSTMENT

Low speed carburetor adjustment o n the 295
Chinook is simplifi ed greatly using the f ol ­
lowing steps:

1. Back off idle speed screw so it does not
contact throttle arm.

2. Turn idle speed screw in until co ntact is
made with throttl e arm.

3. Turn idle speed screw in one full turn.

4. Turn low speed mixture screw in unt i l
needle seats lightly.

5 . Back off one complete turn.

6. Close choke, priming if necessa ry, to
start eng ine.

7. After eng ine star ts , open choke a nd let
eng ine warm up. IDLE SPEED

SCREW
FIG. 2·9

8. Turn idle mixture screw in to reach
maximum R.P.M. on tachometer. Co n­
tinue until R.P.M. drop is in dicated.

9. Turn idle mixture screw out to reach
maximum R.P.M. Continue o ut until
R.P.M. drop is indicated.

10. Set idle mixture screw half w ay between
drop points. This is cor rect idl e m ixture
adjustment.

11. Adjust idle speed screw to obta in 2,200
R.P.M.

HIG H SPEED
ADJUSTING SCREW

(N EEDLE)

2-10

IDLE M IXTURE
SCREW
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CARBURETOR PRESSURE TEST

The pressure test is used to determine if t he
needle valve leaks.

The te st p rocedure is as follows:

1. Disconnect th e fue l line fro m th e fuel in­
let co nnector o n the carburetor.

2. Co nnect th e leak detector (Sco rpion PIN
907000) pressure li ne to the carburetor fuel
inlet con nect o r.

3 . Remove th e ca rburetor va por return l ine and
hold your fin ge r over the carburetor f itt ing.

4 . Pressur ize the ca rburetor with the leak
detector p lu nger pump. Do not exceed 12
PSI.

Th e needle valve, properl y seated, shou ld hold a
constan t 8 ps i.

SERVICE M ANUAL - 1976 MASSEY CHINOOK

FIG.2-11
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TROUBLE SHOOTING CHART

TROUBLE PROBABLE CAUSE REMEDY

Excessive carbon bu i ld- l. Foreign obstacle un de r l. Remove needle valve .
up in engine &on spark inlet needle. Inspect and clean.
p lugs or engine flood ing. (See Procedure P 2-8)
(Fuel Rich Condition)

2. Diaphragm lever ad just- 2. (See Fig . 2-13) Should be
ment OFF. .020 " above surface of valve

body.
3 . M eteri ng lever spr ing 3. Remove plates and in spect

not seated in d imple on spr ing. Locate spr ing co r rect ly
metering lever . (See FIG. 2-6)

4. Leak ing fu el pump 4. Install new diaphragm.
d iaphrag m .

5. Foreign matter un der 5. Blow through screen on
umbrella check valve. opposite side of Plate

# 13. (See FIG. 2-S) Umbrell a
check valve is o range colored
ru bber plug .

6. Wrong angle, or abused 6. (See FIG . 2-9 ) In stall
metering por tion of hi gh correct needle .
speed needle.

7. Leaking check valve in 7. Inspect and replace as
pr imer. necessary.

8. Choke cable is not 8. Be ce rta in retainer nut o n
act ivating choke. choke ca b le housing is

contro l l ing ca b le m ovement
ca used by e ng ine vibrat ion .

f

f

FIG. 2-12
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TROUBLE SHOOTING CHART

TROUBLE

Engine run s hot, spark
plugs burn. (Fu el lean
condition)

PROBABLECAUSE

1. Dirt in fu el channels .

2. M etering lever adjust­
ment incorrect.

3. l eaky nozzl e check valve
diaphragm.

4. Hole in metering
di aphragm .

5. Impulse line leaking
o r pinch ed.

6. Intake manifold gasket
leaking.

7. l eaking in sulation p la te
betwe en ca r buretor and
man ifo ld .

8. l eaking d ia ph ragm check
valve.

9. Fuel pump di aph rag m
check valve w orn.

10. Fuel inlet screen di rty .

11. Re st ri cti on s of fuel
from m ain sup p ly.

REMEDY

1. Di sassembl e, w a sh and blow
cl ean.

2. (Se e FIG. 2- 13 ) Should be
.020" above su rface of valve
body as shown.

3 . Rep lace d iaphragm .

4 . Rep lace d iaphragm.

5. Re pl ace as necessary.

6. Replace as necessary.

7 . Re pl ace as nece ssary.

8. Repl ace diaph rag m check
valve assembly . (See p ro ­
cedure P 2-8 )

9. Repl ace fu el pump d iaphragm.

10 . Remove bottom p late a nd
cl ean screen .

11 . Check comp lete sys tem
f ro m f uel pick- up in tank
to ca rburetor mak ing sure
fuel p ick -up is stay ing in
fu el and tank is vented
suffic ient ly .

12. Air intake silencer leaks. 12. Repa ir o r rep lace as re­
quired.

2-14

13. Damag ed diaphragms
(From incorrect de­
icing) .

13 . Re pl ace as necessary. Use
de-i cers developed speci­
fi cally for use with
d iaphragm ca rburetors .
Do not use reg ular automo­
b i le de-icers .
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ELECTRICAL SYSTEM
The Mos sey Chin ook Electrical System is divided
into four (4) subdivi sions:

A. Power G eneration
B. Ignition
C. Voltage Regulation
D. Electrical Control and

Distribution

POWER GENERATION
Functional Description:
Electrical AC power, used for li ghting and tacho ­
meter operation is gen erated by rotating a per ­
manently magnetized flywheel around tw o sta­
tionary coil s (1-120 watt and 1-23 w att) . The no­
load voltage increases with eng ine RPM and cou ld
reach 32 volts RMS. To main tain th e voltage at th e
required system level (13-14 vol ts), an externa l
voltage regulator is utilized. (See VOLTAG E
REGULATION)

LIGHTING COILS

•
sd

FIG. 3-2

MAIN ELEMENTS:
1. Magnetic Flyw heel
2. 120 watt coil (mounted on stator pl ate)
3. 23 watt coil (mounted on stator p la te)

FIG. 3-1 POWER GEN ERATION SCHEMATIC

..

FIG. 3-3
ENGINE

CONNECTOR

//////////

<. /
/

~
LIGHTING

COILS

romoooooJ~
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IGNITION

Funct ional Description :
(See SCHEMATIC FIG. 3-7 ).

Cuy una eng ines are equipped with a flywheel
magneto type ignition. An e lect r ical cur rent is
genera ted by rotating a permanently magnetized
flywheel about th e ignition co il. The cur rent
initia ted in this co i l in turn energ izes the primary
co ils of th e externa l ignition co i ls. The secondary
co i ls of th e exte rna l ignition co i ls are situa ted in
the force field genera ted by th e pr imary co i ls.

When th e points close, causing an interruption of
the cur re nt fl ow through th e primary winding, its
force field immediately co llapses and generates a
very high voltage in the second co i l. Thi svoltage in the
region of severa l th ou sand volts will jump the spark
pl ug gap causing ignition to begin.

The co llaps ing lines of force cut throu gh the primary
windings, rai sing the voltage in th at circuit al so.
A s this occurs, th e co ndense r absorb s the gene­
rated current to redu ce th e tenden cy to over load
the points. A s soon as th e voltage level in th e
primary winding drops below that of th e co ndenser ,
current again flows in th e original direction,
energ izing the sys te m . Thi s occurre nce and the re­
ve rsal happens severa l times each cycle creat ing a
pow erful, long duration spa rk for more reliable
ignition.

MAIN ELEMENTS:

1. Ignition Coil (Stator)
2. Co ndensers (2)
3. Breaker Points (2)
4. Ignition Co i ls (External) (2)
5. Spark Plu gs (2)

SERVICE MANUAL - 1976 MASSEY CHINOOK

-----SPARK PLUGS

EXTERNAL
COILS -:::'- ENGINEI CONNECTOR

FIG. 3-4

FIG. 3-5
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SEE ENGINE DlSASSEMBL Y
(SECTIO N 1) FOR FLYWHEEL
AND STATOR REMOVAL

IGNITION COIL (STATOR)

15

•

'GN'T,03~L (STATOP'

-
FIG. 3-6

~ SPARK PLUG

EXTERNAL IGNITION COILS

15--....--_' I~-~ SPARK PLUG

--

FIG. 3-7 IGNITION SCHEM ATIC
ENGINE CONNECTOR
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.....--- STATOR IGNITION COIL TO
EXTERNAL COIL CONNECTORS

FIG. 3-8

EXTERNAL COIL

COIL TO SPARK PLUG LEAD

FIG. 3-9

EXTERNAL COIL
GROUND
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VOLTAGE REGULATION

Functional Description:

The voltage regulator is connected across the
li gh t ing coi ls in parallel with the electrical load
of the sled. Under operating conditions, the
voltage drop across the regulator is such that
13.8 volts RMS is supplied to the snow m o b il e

l igh t ing circu it.

YELLOW

• • •

FIG. 3-10

REGULATOR

CONNECTOR

SCR

SENSIN G

ELEM ENT

3-6

MOUNTING

BRACKET
VOLTAGE REGULATOR SCHEMATIC

FIG. 3-11
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VOLTAGE REGULATOR CHECKS

I . Re si stance across regu lator

Two most common catastrophic fa ilure modes of the regu la tor may be id entified b y sim p ly
check ing the resistance of t he regu lator.

a. Burned out sen sing e lem e nt .

Norma l res istance across the regu lator is approximate ly 155 - 160 . The symptom of a
burned out sensing e le m e nt is a significan t ly increased res istance read ing.

b. Shorted SCR.

Shorted SCR is characterized by a significan t ly reduced resis tance read ing.

2. Set point ch eck

Us e test circu it as show n be low. Read voltage across regu lator. V alue shou ld b e 13 .8 ±
.5V.

100W
5..n..

120V

REGULATOR SET POINT TEST CIRCUIT

FIG. 3·12
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ELECTRICAL CONTROL
AND DISTRIBUTION

Functional Description

Power is suppl ied continuously to the brake
light switch, so that any time power is being
generated, the brake light will go o n if the brake
is applied.

Power to all the other items is supp l ied through the
ignition sw itch in the "LIGHTS" m ode. HEADLIGHT HARN ESS CO NNECTOR

Grounding of th e System is acc o m p l ished at three
locations:

IGNITIO N SWITCH
CONN ECTOR

VO LTAG E REGULATOR
CO NNECTOR - ---.

FIG. 3-13

1. To the chass is at the rear end
2. To the chassi s from wire harness

at eng. connector.
3. To the stator plate on the eng ine

GROUND

SEAT HARNESS'( -f' CONNECTOR

ENGINE CONNECTOR

HI-LO SWITCH
CONNECTO R

BRA KE LIGHT
SWITCH
CONNECTOR

SPEEDOMETERITAC HOMETER CONN._~r

SAFETY STO P SWITCH C;:ONNECTORI-, ----..,)

MAIN ELEMENTS:
1. Main Wiring Harness
2. Seat Wiring Harness
3. Taillight Wiring

Harness
4. Safety Stop Switch
5. Break Light Switch
6. Hi-Lo Switch
7. Ignition Switch
8. Headlight Harness

~"'E- TAILLI GHT
HA RNESS

~-------H I-LO SWITCH/HARNESSSAFETY STOP

SWITCH/ HA RNESS----.~~

BRAKE LIGHT
SWITCH/HARNESS

HEADLIGHT HARNESS~

FIG . 3-14
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WIRING CODE (ELECTRICAL DISTRIBUTION &CONTROL)

COLOR FUNOION FROM TO

Black Hot Eng. Connector Safety Switch Connector
(Eng ine Ignition Coi l)

Hot Safety Switch Connector Ignition Switch
Hot Brake Switch Brake Switch Connector

Black lWh ite Hot Engine Connector (Engine Safety Switch Connector
Ign itio n Coil

Hot Safety Switch Connector Ignition Switch Connector
Hot Brake Sw itch Connector Brake Switch

Blue Hot (Hi ) Hi-Lo Sw itch (Hi) Headlight Connector (Hi)

Brown Ground Engine Connector Chassis (Roll Bar Bracket)
Ground Engine Connector Vo ltag e Regulator

G round Voltage Regulator Connector

Connector Inst r um e nt Connector

G round Instrum e nt Connector Headl ight Connector
Ground Ta i ll ight Chassis (Tunnel)

Green Hot Ignition Switch Connector Electric Start (Re g ula t o r
Connector)

Orange Hot Engine Connector Instrument Connector

Orange/B lack Ground Engine Connector Instrument Connector

Red Hot Voltage Regulator Brake Switch Connector
Connector

Hot Brake Sw itch Connector Ig n it io n Switch Connector

Ta n Hot Brake Switch Connector Brake lights

W hite Hot (LO) Hi-Lo Switch Connector Headlight Connector (Lo )
(Lo)

Yellow Hot Ignitio n Switch Connector Tai llights
Hot Ignit ion Switch Connector Hi-Lo Switch Connector
Hot Hi-Lo Switch Connector Inst rum e n t Connector

Yellow/Black Ground Engine Connector Voltage Regu lator
Connector

Yellow/Red Hot Eng ine Connector Voltage Regu lator
Connector

3-10
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TROUBLE SHO OTING (ELECTRICAL)

TROUBLE PROBABLE CAUSE REMEDY

No lights Open Circuit: Repair or rep lace fau lty
Faulty Switch(s) or damaged e lement.
Separated Connecto r (s)
Cut Wiring

Wiring shorted to ground: Repair o r re pl ace damaged
Damaged In sulation or f aulty e lement.

Fau lty Regulator (Shorted SCR) Replace regu lator.

Dim lights Shorted or o pen l ight ing co il. Rep lace armature p la te.

Faulty regulator - Incor rect Replace regu lator.
regulator set point (too low).

Burned out
li ghts (a ll) Faulty regulator -Incorrect Set Replace regu lator and fa i led

Point (too high). bu lbs.

Burned out Failed bulb. Replace bu lb.
li ghts (ind iv idua l)

Burned out l ights Intermittent shor t in wire harness. Repair or replace w ire harness.

Eng ine won 't run l. Open or shorted windings in l. Replace armature p late .

W eak or no ignition co ils (stator).

spark 2. O pen or shorted windings. 2. Replace external co i l.
in e xterna l ignition coil.

3. Shorted co ndenser - dirty or 3. Replace condenser.
w orn .

4. Damaged (burned) points. 4. Replace po ints.

Engine won 't run - l. Burned or f ou led plugs. l. Replace p lugs. Determ ine that
A dequate spa rk . correct p lugs are being used.

CHECK ENGINE TROUBLE
SHOOTING.

2. See Eng ine Trouble Shooting
Sect io n

Unacceptable See Eng ine Trouble Shooting
Eng ine Performance Sect io n

)
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DRIVE SYSTEM
Functional Description:

The main e le ments included in thi s sys tem are :

1. Drive Clutch

2. Drive Belt

3. Driven Clutch

4. Chain Ca se with sprockets, chain a nd cha in tensione rs.

5. Drive shaft with track drive sp rockets .

The power from the e ng ine is transmitted th rough this system to the t rack in
sequence of elements listed above to pro pel th e m achine.

The drive clutch , belt and driven clutch serve as a torque co nverter. Th e torq ue
converter on the snowmobile "down sh ifts " to a lower ratio as the t rack load in­
creases as readily as it " up sh ifts " when the track load decreases.

To ac complish th e automatic sh ift ing , th e m ovable sheave of t he driven cl u tc h
is fitted with a helical ramp which is gu ided by a fo llower. This sheave is con­
trolled by a spr ing pre-stressed in to rsion a nd co mpress ion to hold the sheaves
together at the maximum pitch diameter.

Under acceleration, the torque from th e engine is greater than t he demand
from the track. The drive clutch then clo ses, forcing the belt o utward between
the sheaves. Belt tensi on and w edging oc t ionis unba lanced a t t he d r iven clu tc h
and the sh eave faces are w edged open against the helical cam. Th is act ion
winds up and compresses the spring.

Under steady runn ing , all forces a re ba la nced a nd the be lt chooses a rat io a t
which this balance ex is ts .

Under deceleration, the driven sheave is sta l led slight ly, which unba lances the
forces so that th e sheave is forced to a new larger p itch diameter. Be lt te nsio n
is thus in cre ased, the w edging ac tion opens drive sheave and a new lo w e r
pitch diameter is chosen to again bring a ll force s to balance.
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DRIVE CLUTCH DISASSEMBLY

1. Open hood and cl utc h guard.

2. Remove cl utch attach ing bolt and bell re­
taining bolt. Use im pact wrench capable
of 75 o r more ft . Ibs. to rque (In the f ield
a lternate method m ay be used. ) M aking
sure ignition is off , run engine up on
co mpress io n us ing %" socket and
ratch et. Strike ratchet with p last ic o r
rubber mal let. (See Figure 4-2 ).

SERVICE MANUAL· 1976 MASSEY CHINOOK

FIG 4· 1

FIG 4-2

3. Remove bell ho usin g (See Figure 4-3.)

FIG. 4-3
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4 Movable sh eave shou ld sl ide off sp li ne
easily. Next remove spr ing and retainer.
(See Figure 4-4.)

5. Remove snap ring retainer and idler bearing
if nec essary. (See Figures 4-5 and 4-6.)

FIG 4-4

FIG . 4-5

FIG. 4-6
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) 6. If necessary to remove sta tionary sheave, in ­
sert plug (2 13/1 6" lo ng x 3/4" d iameter ) in
stat ionary cen ter hole and re-i nsert bell
retainer bo lt. Tightening bell bolt w i ll force
stat ionary off crankshaf t . (See Figure 4-7.)

SERVICE MANUAL - 1976 MASSEY CHINOOK

FIG. 4-7

7 . Remov ing torqu e p lug retainer will a llow
to rque p lug to be removed and in spected.
(See Fig ure 4-8 .)

FIG. 4-8
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8. Detaching spr ings and w eight arm retainers
will allow w eight arms to be rem oved. (See
Figure s 4-9,4-10, 4-11.)

DRIVE CLUTCH INSPECTION

Inspect w eight arm bu shing s a nd ro llers for
cracks and flat sp ots. Al so check snap rings o n
w eight arm shaft e nds.

In sp ect torque plug for fit a nd w ear. (Should have
no m o re than .020" space between torque plug
and ca sting.)

In sp ect idler bearing for fre ed om of rollers and
retention of lubricant.

In spect sna p ring groove on stat iona ry and spr ing
retainer for w ear.

Inspect bell hou sing for cracks , particularly in
center area near sp l ine.

4-6

FIG . 4-9

FIG. 4-10
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RE-ASSEMBLY OF DRIVE CLUTCH

CAUTION: If stationary has been removed,
assure that there is no grease on
e ither the shaft or sheave before re­
assembly.

Re-install idler bearing, snap ring, retainer
and spr ing . Place w eight orrns on movable
sheave (a f te r checking them for lubr ica t ion) .
A ttach retainers, checking to see that the
small locating hole in the bearing aligns with
the detent on inner face of retainer. In stall
torque p lug and torque plug retainer. Install
bell housing, checking alignment with stu b
on torque plug provided for this purpose .
Place spr ing washer and bell retainer bolt on
next, assuring that the bolt has bottomed out
secu rely in proper alignment. In stall clutch
attaching bolt. Torque on both bolts to 50 ft.
Ibs.

SERVICE MANUAL - 1976 MASSEY CHINOOK

FIG . 4-12

FIG. 4- 13

FIG. 4-14
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DRIVEN CLUTCH DISASSEMBLY

1. Remove chain case cover.

2. Remove chain tens ioners, unbolt and remove
top sp rocket and cha in .

DRIVEN SHAFT ...;;;.....:..;.~

lOCKING BOLT

TOP SPROCKET- - - - ---.,...,

CHAIN---- - - - -

CHAIN TENSION ER - - -..o

BOTTOM SPROCKET----I

4-8
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3. Remove driven unit from chaincose (tapping
shaft lightly with plastic mallet). Remove
snap ring and washer from cam top and slide
oft shaft. (See Figuf"es 4-16. 4-17. 4-18).

SERVICE MANUAl- 1976 MASSEY OIINOOK

CAM TOP

HEUCAl RAMP

CAM BOTTOM

AG. 4-16

RG.4-17 AG. 4-18
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4. Remove key and main spring. (See Figure 4­
19).

KEYWAY

KEY

5. This should allow cam bottom and m ovable
sh eave to be removed a s a unit (See Figure
4-20). and disas sembled if necessary. (See
Figure 4-21.)

FIG. 4-19

FIG . 4-20

CAM BOTTOM ---

4-10
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6. Stationary sheave may then be unbolted
from clutch sha ft (See Figures 4-22 and
4-23) and bearings can be pressed off
if necessary.

STATIONARY SHEAVE

CLUTCH SHAFT

SERVICE MANUAL - 1976 MASSEY CHINOOK

FIG. 4-22

FIG. 4-23
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DRIVEN CLUTCH INSPECTION

Inspect sna p ring 'groove for w ear.

Inspect Helical ramps for wear and breakag e.
(See Fig. 4-16).

Inspect bronze bushing in ca m bottom for any
signs of looseness or slippage (should be staked
in solidly).

Rotate and ch eck bearings visually.

Inspect sheaves for cracks particularly a round
bolt holes.

Check sp l ines and threads o n sprocket s ide of
main shaft for wear, crossthreading, e tc.

RE·ASSEMBLY OF DRIVEN CLUTCH

Attach sta t io na ry sheave to cl u tch shaft . Assem­
ble cam bottom and movable , then p lace o n shaf t
followed by the woodruff k ey a nd main sp r ing.
Place cam top on shaft , preloading spr ing 1/ 3 turn
and in stall wash er and snap r ing.

Upon replacing the driven clutch in cha incase,
check to assure that the O -ring in chaincase bore
is intact and in good condition . Al so check O -ring
in chaincase cover before inst allation.
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DRIV E BELT SPECIFICA TIO NS

Drive belt width 1 1/8 - 1 3/16 inches

Drive belt outsid e diameter 43 1/8 - 43 1/4
in ch es.

Clutc h offset (Drive to Driven) - 3/8 in ch

Ce nter to ce nte r distance · 10 1
/ 2 inches

(Drive clutch to Driven clutch )

DRIVE CLUTCH ==:::::::;=:

CLUTCH ALIGNMENT BAR - - - - ­
(FOR 3/8" OFFSET)

DRIVEN CLUTCH -----:

{

FIG. 4·24
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CHAINCASE DISASSEMBLY

Remove brake cable at chain ca se end. Remove
cover, tensioners, upper and lower bolts. Remove
sprockets with chain. Remove bearing fl ange bolts
and brake cable. Taking ca re to check number of
shims between the chaincase and the tunnel and
their specific locations, remove the cha incase from
the tunnel. When the chaincase is reassembled to
tunnel, assure that the spacers go back where they
w ere. Before tightening case to tunnel be sure to
adjust cas e to achieve correct center distance of
10'/2 II between center of driven and drive clutches.
Rev erse procedure to install.

REMOVAL OF FRONT DRIVE SHAFT
Remove brake cable at cha in case e nd . Remove
chainca se cover, tensioners, lower sprocket and
chain. Loosen locking co ll a rs on f ront d rive
bearings (see Fig. 4-25). Remove speedometer ,
drive adaptor and flanges. Sl ide drive shaf t
through chaincase mounting hole until right side
clears main frame and remove . (It is necessary to
detach forward e nd of pararail to gain cl e arance
for e nt i re removal of front d rive sha ft - See Sus­
pension Section.)

REMOVAL OF FRONT DRIVE SPROCKET

Punch out sp i ro l pins (see Fig. 4-2 5, 4-26). Then
taking care to se e that the shaft is clean, sl ide
sprockets off. To reassemble, reverse procedure. LOCKING COLLARS

SPIROL PIN FIG. 4·25
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SPIROL PIN

BRG. FLANGES

Inspection of Drive Shaft

Observe shaft for sig ns of st ress , cracks and ben­
ding, check bearings and co ll ars for breakage.
Check sprockets for loosening of pin hol es.

NOTE: Small cracks in th e white material of the
drive sproc ket are not signs o f failur e, but a re sult
of shrinkage during manufacture.

O-RING FIG. 4-27
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TROUBLE SHOOTING

The operating diameter of the drive and driven
clutch governs the ratio o f reduction or ad­
vantage in the snowmobile drive train . Therefore,
to gain maximum performance and eco no my ,
these areas cannot be overlooked.

The following are some sy m ptoms, causes and
cures to aid in trouble shoot ing the clutch/
drive system.

TROUBLE

Engine Overspeed:

Exc e ssive
vibration of
drive train:

Excessive noise
from front drive
system:

4-16

CAUSE

Drive clutch m ay not be cl osing f ully. This ca n
be checked by draw ing a line o n the f ace o f
the sheave (drive or driven) with a crayon
from the ce nter outwa rd . Then running the
machine a t top speed will tell yo u how f ar
th e clutch cl osed by e rasure of the line by the
belt.

If the clutch is cl osing fully, the belt m ay be
wrong length o r the center to cen ter d istance
of the clutches m ay be o ff. Finally , check the
number of teeth on upper and lower
sp rockets .

Tach ometer may be reading in correctly
(high)

Belt may be w orn and too narrow to ach ieve
correct ratio (see belt specs).

Track m ay be too loose a l lowing sprockets to
slip over drive lugs o r "ratchet".

Ch ain m ay be sl ipp ing over teeth on
sprockets.

Malfunction of front drive bearings.

Chain ca se may be dry of oil.

REMEDY

Disassemble clutche s
exam ine and rep lace
m alfunctioning parts.

Replace belt. Correct
center to center d is ­
ta nce (se e belt specs.)
Repla ce in co r re ct
sprocket .

Replace tach.

Rep lace belt.

Cor rect t ra ck te nsio n.

Check and re pla ce
broken o r w eak
chai n tensi one rs.

Re place bearing s.

Di sassemble and
check - chain, sproc­
kets a nd cha in case
cover sea l (0 r ing) re­
place w orn parts and
reassemble . Refil :
with o i l check level
a nd check for leaks.



1976
Massey

Chinook

Service Manual -

Suspension
Section

5-1



SERVICE MANUAL· 1976 MASSEY CHINOOK

FUNCTIONAL DESCRIPTION:

The four main elements of a snow mob i le suspen­
sion are:

1. Skis
2. Track Suspension
3. Seat
4. Operator

All e lements work together to perfo r m the sus­
pension functions to th e opt im um degree.
The suspensions are basically designed to:

1. Protect the operator from physical abuse or
injury.

2. Keep the operator from being e jected f rom
hi s operating position and co ntrols.

3. Prevent damage to the machine.
4 . Increase ground contact and improve trac­

tion.

On the 1976 Chinook, the t rack suspens ion (truck
bogey) is a multiple type suspensio n unit which
sim p ly m eans that it is co mposed of 2 separate
components. It al so possesses the advantage of
being able to traverse marginal snow co ndi t ions
without damaging effects to the suspension
system.
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SUSPENSION SYSTEM· REMOVAL,

DISASSEMBLYI ASSEMBLY

(AJ REMOVA L.

1. Raise and b lock vehicl e off the groun d.

l oosen th e two (2) sl iding nuts.

2. Remove the two (2) ad just ing bolts f rom the
draw bl ock s. Th is w ill re l ieve the track
te nsion and permit easy removal of the
bogey un its .

SERVICE MANUAL · 1976 MASSEY CHINOOK

TENSION PIVOT BOLT

I
WHIZ LOCK SCREWS

A DJUSTM ENT
NOTCHES

SHAFT
WELDM ENT ---.;~~

REAR IDLER---+­
SPRING

FIG. 5-2 DRAW BLOCK

ADJUSTING
BOLT
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3. Remove the two (2) bolts that anchor the
rear bogey assembly to the tunnel. Pull the
assembly down to disengage the assembly
axle from between the m ounting brackets.
The assembly will come o ut as a unit.
Remove the front bogey assembly in the
same manner.

FIG. 5-3

BOGEY A SSEMBLY--- - - -

4. Release the two rear idler spr ing tangs
from the adjustment notch es. Note in
which notch the sp r ings a re inserted .
Remove the sl id ing nuts, draw blocks
and tensi on pivot bolts . (See Fig. 5- 1,
5-2) . Remove the rear idler assembly as
a unit.

FIG. 5·5

5-4
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(B) DISASSEMBL Y

,..,SPRING KEEPER

1,

LEFT HAND TUBING
WELDMENT

FIG. 5-6

FIG. 5-7

Remove four (4) hex screws which
secure the wheel s to the cross
shafts.

Repeat process for right-hand side
o f assembly .

Remove the spr ing from the cen ter
tubing w eldment.

Remove the suspension shaft and
the long cross sha ft.

Sli de th e k eepe r of the left-hand
tubing w eldment off the sp r ing
tan g.

NOTE: Cross sha fts are left in pos i­
ti on in photographs f or cl a rity of
illustration.

Rem ove the four o uts ide bogey
whe el s.

1. Bogey A sse m bly.

CENTER TUBING WELDMENT

FIG. 5-8
SUSPENSIONSHAFT LONG

CROSS SHAFT
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2. Rear Idler Assembly.

Remove the whiz lock screws (4) which
secure the tension adj. plate a nd the fli p per
plate to the shaft w eldment and the flipper
plate to the axle shaft . (Se e Figs. 5- 1, 5-2 ) .
The as sembly may then b e completely di s­
assem b led.

(C) ASSfMBLY

To ass emble the units, the d isassem b ly pro­
cedure is reversed.

Torque requiremenns f or assem b ly a re :

Whiz l ock Screws on rear idler assembly
- 45 Ft/lbs.

Hex Screws which secure wheel s to cross
shaf ts - 15 - 19 Ft ./lbs.
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SPECIAL ADJUSTMENTS

REAR IDLER SUSPENSION ADJUSTMENT

Th e rear idler spring adjustment governs preload and
sho u ld be correlated with the w eight of the rider normally
using the machine. .

Too much spring tension will result in a harsh ride and in­
creases the w eight carried on the skis, thus increasing
steer ing e ffo rt .

To o little spring tension will result in the bottoming out of
the sus pension. A harsh ride and shor tened life to the
su spension components will occur.

1. Proper spring tension is a function of operator weight
and preference. Therefore, the correct setting can
only be determined by a trial ride .

2. To adjust, move spr ing tang to de sired slot, making
cer ta in that e ac h spr ing is tightened or loosened the
sa m e amount. Check track alignment after changing
sp r ing sett ing .

3. Eva lua t ion by the rider may require further ad­
ju stment to obtain the d esired riding qualitie s.

ADJUSTMENT NOTCHES

FIG. 5-9

REAR IDLER
SPRING
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TRUCK BOGEY SUSPENSION
TRACK TENSION

Proper track tension is ex tremely important
to assure long life of all associated com po n­
ents and eff ici ency of the track drive sys tem .

The track tension should be che cked at the
following intervals :

1. When the machine is new (d ealer
preparation) .

2. After the f irst hour and 10 hours.

3. Every 30 days, or 200 mile s of operat ion.

4. At the start of each snow season.

5. Upon hearing track sprocket ratch eting .
Ratcheting is most noticeable under
hard acceleration or a braking co nd i t ion.
(Ratcheting is best exp la ined as a harsh
grinding or thumping no ise.)

REAR IDLER ASSY.

I~
1:..,._,--. ~__"".I"o '

!:,"-_::::.. '-" ~..

REAR BOGEY A SSY.

CROSS TUBE

The following procedure is recommended for ad jus t ing
track tension:

1. The track should be at room temperature o r shou ld
have been recently run to remove any st iffness ,
caused by cold w eather.

2. Raise the rear of the sled so that the t rack is cl ear
o f the floor.

3. M easure distance between bottom of Bogey Cross
Tube at rear Bogey Set and insid e of track. M ea sure­
ment shou ld be 4 .0 " a nd shou ld be mad e o n both
sides of machine. (See Fig. 5- 10).

4. loosen the two (2) tensi on p ivot bolts and the two
(2) sl id ing nuts to allow the tension plate s to m ove.
(See FIG. 5-1 ) if adjustment is necessary.

5. Tighten or loosen th e draw bolts lo cated a t the rear
of the sled (See FIG . 5-2 ) to properly tensi o n the
track.
NOTE: Make certain that the fasteners a re
retightened after adjustments are complete.

6 . If ratchetting is noted after mak ing suspens ion
adjustments, track tensi on will have to be increa sed
slightly as follows: l oo sen tension pivot bolts a nd
sl id ing nuts , and ti ghten the draw bolts o ne-half
turn. If ratchetting continue s, repeat th e process.
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