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SERVICE MANUAL - 1976 MASSEY WHIRLWIND

IGNITION

Fu nctiona l Description :
(See SCHEM A TIC FIG. 3-7 ).

Cuyuna e ng ines are equ ipped with a flywhee l
magneto type ignitio n. A n e lect r ical current is
generated by rotating a permanent ly magnet ized
fl ywheel about the ignition co i l. Th e cur ren t
init ia ted in th is co i l in turn energ izes the primary
co i ls of the externa l ignition co i ls . Th e secondar y
coi ls of t he externa l ig nit ion co i ls a re situated in
the force fi el d generated by the pr imary co i ls .

Whe n the poin ts cl o se, caus ing an interrupt ion of
the current flow thro ugh the primary wind ing, it s
fo rce fi eld immediately co llapses and generates a
ve ry high voltage in the second co i l. This vol tag e in th e
reg ion of several thousand volts w i ll ju m p the spark
p lug gap caus ing ign it ion to begin .

Th e co llaps ing lines of force cut thro ugh the primary
w ind ings, ra is ing the vo ltage in that ci rcu i t a lso.
As thi s occurs , th e co ndenser absorbs the gene­
rated current to reduce the ten dency to overload
t he points. As soon as the voltage level in th e
pr imary w ind ing d rops be low that o f t he condenser ,
current aga in flow s in the or ig ina l d irect io n,
energ iz ing the system. Th is occur rence and the re­
versa l happens severa l tim es each cy cle creat ing a
powerfu l , long duration spark for more re l iable
ignition.

MAIN ELEMENTS:

1. Ig nition Co i l (Stato r)
2. Condensers (2)
3. Breaker Points (2)
4. Ignition Co i ls (Ex te rna l) (2)
5. Spark Plugs (2)

~---,r- SPARK PLUGS

EXTERNAL
COILS --='-:'-ENG INE! CONNECTOR

FIG. 3-4

FIG. 3-5
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SERVICE MANUAL - 1976 MASSEY WH IRLWIND

ENGINE SYSTEM

. unctiona l Description:

2-CYCLE ENGINE FUNDAMENTALS

TRANSFER

INTAKE

EXHI UST

FIG. 1-1

A

. ne Cuy u na 2-cycle Twin Cy l inder eng ine is of
the loo p-scove nqed thi rd por t type, the m ost
w idely used design tod ay. It uses a mixture of
gasoline, o i l a nd a i r for combust ion , lubrica tion
and coo ling. It fi re s o n every st roke of each
piston . There are t w o power strokes f o r every
revo lution of th e crankshaft.

Th e Cuy u na 2-cycle a ir-coo led gas o l ine engine,
particularly the axial f an-coo led tw in cy l inder
eng ine, ha s become very popu lar today for
snowmobi les. It is uniq uely q ual if ied fo r this ap­
p lication because of its high power o utput , light
weight and ease of lu brication, with fewer
m ov in g parts than o ther conventiona l 2-cycle
a nd 4-cycle engines.

OPERATION

How ever, in order to get the best possi b le use
and ensure th at it retains its high d egree of
dependabi li ty a nd endurance, it must receive
proper ca re and maintenance. Therefo re , it is
necessa ry for us to know somet h ing about th e
basic f undamenta ls . of thi s engine and how it
functio ns.

As the downward stroke o f the piston turns the
cra nk sh aft , it a lso star ts to co m p re ss th e
fuel/air m ixture in the crankcase and ,
simu ltaneous ly , opens the exhaust por t and
closes the inta k e por t. See Figs. 1-1 B & C.

As t he p is ton moves upward in the cy l inder it
draws the fuel/a ir mixtu re into the crankcase
thro ugh the intake m a n ifold w hile a t the same
ti m e compress ing f ue l that ha s been forced into

,. the combust ion chamber. See Fig. 1-1A.

As the piston nears to p dead ce n ter the spark
p lug is f i red and the compressed fuel/air mix ­
ture burns a nd expands thereby fo rcing the
p iston downward o n a power stroke.

,.....
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After the exhaus t port is fully open a nd the in­
ta k e port is ful ly cl o sed, f u rther p iston travel
sta r ts to o pen th e t ra nsfe r ports. The com­
pressed fu el/a ir mixtu re f ro m the crankcase
then trave ls up th e tra nsfer po rts and into the
combust ion area.

After m ost of the burned exhaust gases have
left the cy l inder , an in co ming charge of f uel / a i r
mixture scavenges the combust io n a rea g iv ing it
a f r esh charge and the cycle is then re p eated.
See Fig . 1-1 D.

Because lub ri ca ti on is dependent o n the m ixing
of o i l and fu e l, it is extremely importan t that
good qua lity o i l and gasol ine are properly
mi x ed . The p roper rat io of o i l t o gaso l ine w i ll
preven t possib le e ng ine overheat ing, p iston o r
cy linder scor in g, or event ual eng ine se izure.
Too much o i l a nd not e nough gasol ine can lead
to inco m ple te combust ion , fou le d p lugs, carbon
bu i ld -u p and muff ler cl ogging .

SERVICE M ANUAL - 1976 M ASSEY WHIRLWIND
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SERVICE MANUAL· 1976 MASSEY WHIRLWIND

-:XHAUST SYSTEMS

SELECTIO N

Se lec t io n o f an exh au st sys te m ( i ncl u d i n g
exhaus t m an ifo ld, intermediate p ipes, e lbow s
and muffler) , is a resu lt o f thorough test
procedure s involv in g me asurement of fu el co n­
su mpt ion , horsepower a nd noise leve l. Cont ra ry
to popu lar b e li ef, th e exhaus t sys tem is not o n ly
for q u iet ing the e ng ine, but a lso se rves to in ­
crease horsepower o utpu t. Changes m ade to the
o r ig ina l eq u ipment exhaus t sys tem by chang ing
a ny component in the sys tem ca n resu lt in loss of
po w e r a n d /or se vere engine d amage. For these
rea so ns, intermediate lengths af pipe betweeen
the cy l inder an d the muff ler are particu larly
cr it ica l.

TUNED MUFFLERS

Tu ned muff lers a llow the e ng ine to exhaus t it s
sp e nt charge in to a n adeq uate vo lume and

r o per lv m atch ed muff l ing system . M ore im­
,Jortant, the mufflers that a re tuned, in co rporate
des igns that suc k the exhaus t gas from t he cy l in ­
der a l lowing fue l a nd a ir to rapid ly repl a ce it and
a lso " cra m" over -sca venged fue l and a ir m ixture
fro m the exhaust p ipe back into the cy l inder
using sound waves and so und e nergy. Th is is ac­
comp l ished a t the sp eed of so und which a llows
t he e ng ine ta produce h igher to rque at h igher
RPMs.

1-4

Donaldson

FIG. 1-2

Tun in g
Co u rtesy o f Do n ald so n M ufl le r Co

FIG. 1-3



HOW TUNIN G WORKS

Th e m e gaphone effect of the expanded intak e
tube scavenges e x haust gas from the cy linder
allowing rapid replacement of the fuel/ai r mix­
ture from the crankcase . Reflect ed sound w aves
and sound ener gy stop over-sca veng ing and
return fuel/air mixture to the cy l inder. It g ives a
supercha rg ing effect even though i t operates
from the e x ha us t rather than the in take sid e .
Over-scavenging is also retarded by moderate
muffler back pressu re . Si lenci ng is accomp l ished
after power is m aximized by acous t ica l pack ing in
the re sonator outlet tube plu s chambering and
baffling which gives an effec t ive 2-pass muffle r
design.

SERVICE MANUAL · 1976 MASSEY WHIRLWIND
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SERVICE MANUA L - 1976 MASSEY WHIRLWIND

TAB LE OF SPECIFICA TIO NS

J ENGINEMODEl
DESCRIPTIO N

CUYUNA 340 CUYUNA 400 CUYUNA 440

2.362" 2.559" 2.6 58 "
BORE (60 mm ) ( 65.0mm) (67 .5m m)

STROKE
2.362 "
(60mm)

DISPLACEMENT IN cc 338 39 8 428

COMPRESSION RATION (actu a l) 12: 1 12 :1 12 :1

IG NITIO N SYSTEM Bosch Flyw heel M agn eto

LIGHTING CO i l VOLTA G EA ND 12V-150W 12V 150W 12V 150W
OUTPUT

*TlM ING BEFORE TDC (CENTRIFUG A L .102 - .112 .102 - .112 .10 2 - . 112
WEIGHT ADVANCED)

TIMING BEFORE TDC (CENTRIFUG AL
.0 18" to .0 20" .01 8" to .0 20 " .01 8" to .0 20"

WEIG HT RETARDED)

BREAKER POINT GAP .0 14" to .0 16"

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

.020" .020 " .020"
SPA RK PLUG GAP (0.5mm.) (0 .5m m .) (0.5m m .)

SPARK PLUG (O RIG INA L CHA M PIO N CHAMP ION CHA M PION
EQUIPMENT) N-3 N-3 N-3

TYPE OF ENG INE COOLING Ax ia l Flow Fan

ROTA TION OF CRANKSHAFT Co unte rclockw ise (PTO side)

CA RBURETO R Wa lbro W F

FUEL/O il RA TIO A s Spec if ied on Massey approve d Oi l Conta iner

GASO LINE 95 octane, mi nimum (lead free not acceptable)

I
TYPEOF Oi l Spec ia l 2-Cycle Snow mobi le Oi l

* Do not exceed ind icated advance, as th is w ill res ult in seve re eng ine damage.
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SERVICE MANUAL - 1976 MASSEY WHIRLWIND

TABLE O F SPECIFICATIONS

TORQUE SPECIFICATIONS
CUYUNA CUYUNA CUYUNA

340 400 440
.=

CYLINDER HEA D NUTS 28-32 Ft. -Lb. 16-1 8 Ft. - Lbs.

CYLINDER BASE NUTS 16-18 Ft . - Lbs.

FLYWHEEL NUT 44-50 Ft . - L!1s.

IN TA KEM A NI FOLD NUTS 16-18 Ft . - Lbs.

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

FAN WHEEL NU T 22 -24 Ft. - Lbs.

RING GEAR SCREWS (6mm.) 6-7 Ft. - Lbs.

RIN G GEAR SCREWS (8mm.) 10-1 2 Ft. - l bs.

Tighten ing Seque nce for Cy li nder Base Nuts
Al l M odels

0 0) 8 0)
PTO SIDE

0 0) 0 (0

Tighteni ng Sequence for:
Cy l inder Head Nuts, Fan Hous ing, Ring Gea r Flange, Intake Manifo ld

and Reco i l Starter Clamps

0)
8 0) 0

0400

340 440

G)

0 0 CD CD
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SERVICE MANUAL · 1976 MASSEY WHIRLWI ND

CUYUNA TWIN CYLINDER ENGINES

JDELS CUYUNA 400, 440

DISASSEM BLY

A. Recoi l Starter

Remove four (4) screw s hol d ing the
recoi l a ssembly to th e f an hous ing.

See Fig . 1-4.

See pages 1-28 A. B, C for reco i l starter
di sa ssembly.

FIG . 1·4

B. l ower Fan Pu ll ey a nd Carr ier A ssemb ly

Remove the three (3) hex head bo lts on
th e ca r r ier . Remove carr ier, lower pulley
assem b ly a nd V-be lt. See Figs. 1-5 , 1-6 .

1-8
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FIG . 1-6



C. Upper Fan Be lt Pulley A ssembly.

In sert a 3/ 16" drill o r a su itab le punc h
through the indexing hole into the irn -:
pel ler : body. With a 17 m m socket
wren ch , remove the f an nut , lock
washer, pu ll ey halve s and spacers. See
Figs. 1-7 , 1-8, 1-9 . .

FIG. 1-8

SERVICE MANUAL - 1976 MASSEY WHIRLWIND

FIG . 1-7

FIG . 1-9
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SERVICE M ANUAL· 1976 MASSEY WHIRLWIND

Flywhee l M agneto

Remove the crankshaft nut using a 27
mm socket w rench. Pu l l the flyw heel by
attach ing flywheel pu lle r 444-3 1-843-2 to
the flyw heel fl ange using bolt s provided.
Screw t he th ree bolts th ro ugh the pu ll e r
in to the fla nge a nd tighten even ly . W ith
a soc ket wrench , tighten th e pu ll e r bo lt
unti l t he f lywhee l loose ns on the
crank shaft . See Figs. 1-10, 1-11 , 1-1 2, 1­
13.

FIG . 1-12

NO TE: It is impo r tant tha t ca re be taken in
removing the f lywhee l a sse mbly because the
positioning key loca ted in the keyway m ay
stay in it s origina l position a nd t here by cause
dam age to the advance m ech anism. A sma ll
~pick o r screw d r iver m ay be used to loose n
.d remove t he key .

1-10
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FIG . 1-10

FIG . 1-11

FIG . 1-13



E. In take M anifol d Assembly

Remove th e four (4) intake man ifo ld
nuts and washers. Remove manifo ld
assem b ly and in sul ato rs. See Fig s. 1-1 4,
1-15 .

SERVICE M A NU AL - 1976 M ASSEY WHIRLWIND
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\

FIG. 1-14

0 0 CJO

FIG . 1-15
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SERVICE MANUAL · 1976 MASSEY WHIRLWIND

Fan Housing and Armature Plate Assembly

Remove screw ho lding spar k plug wire
bracket to fan hou sing . W it h a so cket type 5
mm A l len wrench a nd impact driver, remove
th e four (4) mounting bolts ho lding fan
housing to crankcase. (See Fig. 1-16).
Remove fan hou sin g from crankca se (See
Fig . 1-17 ) .

FIG. 1-16

Un plug co nnector hou sing coi l w ire s. (N ote
col or coding of wires.) Remove a r mature
p la te assem b ly a nd w ires, as a unit, f r om
fan housi ng .

1-12
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Remove th e fan by topping the e nd of fan
shaft with a soft hamme r. With a flat pu nch
and hammer. top the inner race of t he fur­
thest bearing in the housin g. See Figs. 1-18,
1-19,1 -20.

SERVICE MANUAL · 1976 MASSEY WHIRLWIND ~

FIG . 1-18

-. c .sdP

FIG . 1-20
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SERVICE MANUAL· 1976 MASSEY WHIRLWIND

.--

~ Remove spa rk plugs with spa rk plug
w renc h. (See Fig . 1-21 .)

H. Cy l inder Heads

Remove cy l inder head nuts with a
13 m m soc ket w rench. M ark cy l inder
head s before rem ova l f ro m cy l inder.
Remove and di scard gaskets. See Fig .
1-22.

I. Cy l inders

Remove the e ig ht (8 ) cy l inder base
nuts using a 13 mm socket wrench a nd
re m ove the e ight (8) sp r ing w ashers.
The cy l inders may be removed . See
Fig. 1-23.

NOTE: I M P 0 R TAN T

If re m ova l of cy l inders on ly is required , care
m ust be taken that the crankcase seal is not
d isturbed. The remova l of t he PTO cy l inde r
w i l l a l low t he p lacement of tw o bo lts and
nuts with f lat washers to apply constant pres­
sure to crankcase a ssembly. Bo lts should be
p laced in the center two holes (adjacent to
the fan side cy l inder ). See Fig. 1-31. The
second cy linder may now be removed.

' ~

.1t, .-
" r«; ~

1
}

FIG. 1·23
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J. Piston and Wrist Pin

With needle nose plie rs, r e m ove circl ips fro m
pist ons. Heat th e piston with a hea t g un or
propane torch . Heat o n ly to the point where
pi st on may st i ll be held in hand. Pus h the p in
out.

K. To se para te the crankcase halve s, hold upper
po rti on of cra nkcase ass embly in one hand,
lifting sl ig ht ly and ta p the e nd of the crank­
case with a so ft ha m m e r. The crankcase w i ll
sepa ra te a n d th e crankcase may b e
removed. See Fig. 1-24 .

SERVICE MANUAL · 1976 M ASSEY WHIRLWIND

\. -- - -4 -I;
I

FIG. 1-24
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SERVICE MANUAL· 1976 MASSEY WHIRLWIND

L. Cr ankshaft Bearin gs

To remove crankshaft e nd bear ings, use
bea ring pu ll er 444-31-807-0. See Figs. 1-25,
1-26 , 1-27 . Sl ip th e pu ll er half she l ls a round
the o uter bearing race and around pu ll er
assemb ly. Sl ide the retaining r ing over th e
half she l ls . Using two (2) 27 mm wrenches,
turn the ce nter bo lt cl ockwise w ith one
wren ch and use the second wrench to ho ld
the pu ller body. Be fore removing the PTO
side cra nks haft bearing , in sert a 112" 20 UNF
bolt , 112" long , to protect th e in te rn a l thread
o f th e cra nks haft .

FIG. 1-25

r

FIG. 1-26

FIG. 1-27
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SERVICE M ANUAL - 1976 M A SSEY WHIRLWIND

A SSEMBLY

A. Crankshaft Bearin gs.

- t 1
FIG. 1-28 I L_ SEAL

- BEA RING

r
BEARING~

• -e
\; -: r..-

Crankcase.

Heat crankshaft b ea ri ngs in o i l (o r oven ) to
a pp rox imate ly 180 degrees.

Slide bearing o n crankshaft .

In spect and cl ean both halves of crankcase .
The proper sealant m ateri al suc h as Per­
mate x Hy-Tack Spray shou ld be n ow spray ed
o n crankca se seal ing surfaces. See Fig . 1-29.
Before in stalling crankshaft into cra nkcase
lower half of it will be necessary th a t a ll
bearing o uter su rfaces be wiped cl ean of
foreign m aterial so that proper sea l ing w i ll
occur. After inst alling PTO thru st w ashe r a nd
oil sea l (in side groove of o i l sea l coa ted wi t h
light g rease) p lace the cra nkshaft carefu lly
into the lower crankcase half and properly
position all components. See Figs. 1-30 .
Placement of th e upper crankcase half may
now be made . Be ce r ta in tha t t he cen te r sea l
is lined up with the cran kcase sp l it l in e .

Tap upper crankcase half to seat with lo w er
half.

B.

FIG. 1-29-

FIG . 1·30

1-1 7
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SERVICE MANUAL· 1976 MASSEY WHIRLWIND

In st a ll two crankcase ho lding bo lts in the
ce nter ho le s of th e PTO side of crankca se .
(Fig . 1-31 ) Tighten f in ger tight.

C. Pis to n , Cyl inder and Cy l inder Heads

---,-

The p is tons must be cl ean and free from ca r­
bon d epo sits and the pi ston rings must fi t
fre e ly in their grooves. Rings are marked for
proper side up. The arrow o n the crown of
p is tons mu st point toward exhaust side of
engine. Piston p in s, needle bea r ings , check
p lates a nd ci rcl ips m ay now be instal led, ac­
cordi ng to the procedure be low . (A lw ay s use
new cire/ips. ) See Fig s. 1-32, 1-33, 1-3 4, 1­
35.)

,.....
C1RClIP OPENING HERE---

1-1 8
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FIG. 1-31
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1. Oil the pi ston pin e nd b earings.

SERVICE M ANU AL - 1976 M ASSEY WHIRLWIND

2. In stal l one circl ip in piston.

3 . Heat the pi st on suff ic ient ly t o a l low pin to
push into pi ston and in st all pin .

4. In stall seco nd circl ip . (See Fig. 1-33 for
correct ori entation of c irc l ips. )

o
FIG. 1-34

FIG . 1-35

1-1 9
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SERVICE MANUAL· 1976 MASSEY WHIRLWIND

In sta ll base gaskets o n th e cy l inder st uds and
po sition aga inst th e cyl inder f langes (see Fig.
1-36) . With the use of a r ing compressor,
lo w er cy l inders on e a t a time ove r th e
piston s. Install base w ash ers and nuts f inger
t ight. See Fig . 1-37 , 1-38.

Temporarily in sta ll th e in ta k e manifo ld
without gaskets and t ighten manifold nuts to
six teen ( 16) to e ig h teen (18) foot pounds.
See Fig . 1-39 . Cy li nder base nuts may now be
to rq ued to six teen ( 16) to e igh teen (18) foot
pounds as ou tlin ed o n spec if ica t io n pag e.
The proper p iston height ca n be m easured a t
th e top o f the cy l inder. The edge of th e crown
of th e piston must not protrude above the top
of th e cy l inder w ith the pi ston in the top dead
center pos i t ion. If th e p is ton does protrude
above the cyl inder , a thicker base gasket

__must be used . See spec if ica t io n page for
' i rnensio ns and co lor co d ing. It is impo rtant

.no t o n ly o ne cy l inde r a t a time be ad jus ted
o r th e crankcase wi l l separate a nd lose it's
se a l.

1-20

FIG. 1-36

FIG. 1-37

I . t
~

FIG. 1-38



Oil cylinders and pistons before in stalling
cylinder heads. Install head gask ets with th e
wide side of inner metal flange of the
gask ets up toward th e cy l inder head s.
Torque cylinder head nuts to six teen (16) to
e ight een (18) foot pounds. (See Fig . 1-40) .

NOTE: The head ga sket for the 400 cc eng ine
has an additional hole in it to di s­
tinquish it from the 440 cc gasket .

SERVICE M ANUAL· 1976 MASSEY WHIRLWIND

FIG . 1-39

FIG. 1-40
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SERVICE MANUAL · 1976 MASSEY WHIRLWIND

D. Fan Housing and Impell er Bear ings

Fan Housing and A r mat ure Plate.E.

1-22

Clean fan shaft hub. In st all ci rcl ips and
spacer. Use grease to hold spacer in pl ace.
Pac k bea rings in medium grease into
housing with sealed surface o utward. See
Figs. 1-18, 1-19. In stall f an and shaft .

\ \
Install new sea l in fan housing . Lubricate the i 1
inner g roove o f the o i l seal with a li ght
grease. See Fig. 1-38.

Install new o- r ing a nd app ly sea la nt mater ia l
around o- r ing surface (see Fig. 1-41) . Install
the armat ure p late w ires thro ugh hole in fan
housing and in stall a rmat ure p la te w ith ho ld
down screws, w ash ers, and lockwashe rs. See
F ig . 1-39 .

Place fan hou si ng assem b ly over cranks haft
and position to cra nkcase assembly . Insta ll
the four A llen he ad screws a nd lock w asher s
and tighten even ly until f an housing is
aga ins t crankcase assembly. See Fig. 1-40.

FIG. 1-39

FIG. 1-38



Torque to sixteen (16) to e ighteen (1 8) foot
pounds. Connect ignition wires to externa l
ignition coil and to connector hou sing. Check
ground wires for proper pos it ion. In stall
ignition cable bracket to fan hou sing.

F. Intake Manifold

In stall space rs, gaskets and intake man ifo ld
(Fig. 1-44). Torque nuts even ly to sixteen
(16) to (18) foot pounds.

G. Upper Fan Pulley A ssembly

Install the tapered washer. Inst all pu lley half,
sh ims , second pulley half, tapered w ash e r,
lo ck washer and nut. Use 3/ 16 " dri ll b it or
punch to hold fan assembly and ti ghten nu t .
See Fig. 1-45.

H. Flywheel Assembly

Check advance m e ch anism f or fre e
operation, lubricate in side ca m su rface
(Grooved area). Sl ide asse m b ly o ve r
crankshaft and align k ey w ays.

SERVICE MANUAL· 1976 MASSEY WHIRLWIND

FIG. 1-44
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SERVICE MANUAL· 1976 MASSEY WHIRLWIND

Install k ey , lockwasher and nut in that o rder.
Tighten securely . See Fig. 1-46. Fo l lo w
Timi ng Procedure Sect io n as next step.

I. Low er Fan Pulley Assembly FIG. 1-46

,...

...

...

,.....

r

.....

In st all pu ll ey half, belt, second pulley half ,
recoi l ca r r ier , lock w ashers and bo lts even ly
w h ile rotat ing cra nksha ft . The proper belt
deflect ion shou ld be 1/8" o n each side.
Proper ad justmen t can be made by add ing o r
r e m ovin g sh ims between u p p er pu l ley
hal ves. See Fig. 1-47 .

J . Reco i l Star ter

In stall t he recoi l sta rte r assemb ly a nd ti ghten
secure ly. See Fig. 1-48.

1-24
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SERVICE MANUAL · 1976 MASSEY WHIRLWIND

RECOIL STARTER

Disassembly
(See Fig. 1-49 for recoil start breakdown, and Fig.
1-50 f or Reco i l Sta r ter Assembly.)

1. Remove retai ning nu t (1 1). spring washer
(1 2) an d Thrust washer (8) from threaded
shaft of reel hub . (Fig. 1-51) .

2. M ani pul ate fricti o n p late (4) on reel hub until
eye end of ret urn spr ing (9) aligns with
retaining slo t. Remove friction p late. (Fig. 1­
52 , 1-53) .

3. Remove th e three pa w ls (3) , (Fig. 1-54).

4. Remove return spring (9). spring (6) and cup
w asher (7) . Fig. 1-53. Note position of p lain
end of return sp r ing in the spring reta ining
hole in reel hub.

5. Unwind the rope; lift and untie the knotted
end from ce nter hub of ree l, remove ree l (2).
(Fig. 1-55) .

6. Lift long rolled end of ma in sp r ing (5) from
the fi xed spr ing reta ining pin in the case and
carefu l ly remove the spring (Fig . 1-56) .

12 8 21 4 9 6 7 3 215 , 161 7 11
~ ~ I)

I s~. ( ,

\ ",~ --"""""""'-,

Recoi l Starter

14 3 14 13 3

10

5

18 19 20

FIG . 1-49
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SERVICE MANUAL· 1976 MASSEY WHIRLWIND

7. Clean a ll ports, except ro pe, usin g a su itab le
cl ean in g so lvent. If r o pe r equires cl ean in g ,
wash it in a so lu t ion of soap and w ater.
Thorough ly dry a ll ports afte r cl ean in g .

8 . Inspect a l l por ts fo r obv ious damage a nd
w ear.

Q .
6 ~'.

O ' > ,.

FIG. 1-52
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Asse mbly

1. Replace defective parts.

2. I n st all ma i n sp r in g a s f oll o w s :

a . Secu re main spr ing w ind ing too l , part
num ber 43 -0797-60, or equ iva lent too l,
circular end up, in a suitab le bench vise.

b . Sta r t w ith the lo ng roll ed e nd of ma in
spr ing (5) a nd wind sp r ing in to circu lar
end of tool in a cl ockwise directian. (Fig .
1-57) .

c. Remove tool from v ise. Grasp the tool by
it s handle a nd low e r th e tool , w ith
sp r ing installed , in to case (1) (Fig . 1-58) .

d. Secure t he lo ng ra i led e nd of spr ing over
th e fi x ed spr ing retaining pin . (Fig . 1­
59) . Remove w ind ing too l (Fig . 1-60) .
Apply a l ight f ilm of lubr ipl ate , o r
e qu iva lent , to sp r ing.

\
FIG. 1-57

,.

-

3. Sec ure ca se, open side up, in bench v ise.

4 . Tie a knot at one e nd of th e rope . Secu re
knotted end in the center o f ree l (2) . Pu ll
ro pe taut a nd wind e nt ire rope a round ree l in
a n a nt i-clock w ise d irection unti l th e free e nd
protrudes through the notched sect ion of the
ree l.

5 . A pp ly a l ight film of lubrip late, or
eq u iva lent , to center hub of ca se and insta l l
the ree l. Push down and rotate reel in an
a nt i-clock w ise direction unti l th e hook e n­
gages with th e free e nd of mai n spr ing. Ten­
sion w i ll be felt when reel and spr ing a re pro­
perly engaged . (Fig . 1-6 1, 1-6 2) .

6. Rotate ree l a m aximum of three complete
turn s in an ant i-clockwise direction. Do not
exceed three turns; hold reel in this position
and feed free end of rope through case at the
ro pe gu ide ho le. In st a ll rope guide. l o ose ly
knot th e rope to prevent reco i l.

7 . App ly a l ig ht fi lm of lubriplate or eq u iva lent
to pawls (6) and install them on the ree l in
t he pawl re tainers. (Fig . 1-63) . (See Fig. 1-49
for part ide nt if icat ion numbers. )

8. In st a ll cup w asher (7) f lat side down , spring
(6) a nd return spr ing. Ens ure that pla in e nd
of re turn spr ing is properly engaged in th e
retain in g hole in ree l hub.

1-28
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1

.J
FIG. 1·60

FIG . 1-61

.w,,!#'i z: »
~•. v.

10 . Rotate fri cti on p la te unti l the three notche s
are a l igned w ith pawls when pawls a re at
t he recoil pos it ion.

FIG. 1-62

9. In stall fri cti on p late (5) over ree l hub.
M anipul ate p la te unti l eye end of return
sp r ing e ngages and locks crossw ise in
reta in ing slo t.

11 . Install f1 atwashe r (8), lock w a sher (12) and
nut (11 ). Tighten nut secure ly .

12. Unt ie the te m po ra ry knot in free end of rope
and install the rope handle. Tie a permanent
k not and fit handle secure ly .

13 . Check starter for proper opera tion. When
handle is pu l led ou tward, pawls shou ld move
o utward.

NO TE:
If ma in sp r ing is to be insta lled w ithout the
use o f a spring w inding tool , w ind main
spr ing into case in an ant i-clockwise direc­
ti on . Clockw ise installation on th e winding
tool is necessa ry to e nsure cor rect anti ­
clo ckwise in st allati o n of the spr ing when tool
is p laced upside down in the ca se.

FIG . 1·63
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r TIMING PROCEDURE

NOTE: Recoil starter, carr ie r , low er pu ll ey assem ­
bly and spar k p lugs should be removed before

r: beginning t im ing procedure.

A. Inst all the d ia l ind icator assemb ly into spa rk
p lug ho le of No. 1 cy l inder (P.T.O. side) . See
Fig. 1-64.

B. Attac h negative lead of ohmmeter to e ng ine
ground. Attach positive lead of ohmmeter to
No .1 cy l inder te rm inal in co nnector housing.
See Fig . 1-65.

C. Rotate fl yw heel counterclockwise un t i l
point s are on th e high side of cam on No. 1
cy l inder. Po ints are at maximum open posi­
tion observed throu gh opening in f lywhee l.
Check gap with wire gauge and adjust to
.0 15 if necess ary. See Fig. 1-66.

-
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D. Rotate flywhee l counterclockwise to top
d ead ce nte r and adjust dia l to zero. Place
se lector knob o n ohmmeter to R xl . Ohm­
m eter needle w i l l indicate a closed circuit.
See Fig . 1-67 .

Move the ce ntr ifuga l w eights in flywhee l to
t he full advanced posit ion. See Fig. 1-68 .

Rotate fl ywheel counterclockwise one com­
pl ete revo lu tion to between . 102 and . 112.
See Fig . 1-69 .

SERVICE M ANUAL - 197 6 M ASSEY WHIRLWIND

FIG. 1-67

FIG. 1-68

FIG. 1-69
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-- At th is point the breaker points for No. 1
cy l inder shou ld open. (Break contact) Th is
wi ll show o n the o h m meter. N e ed le w i ll
move to the le ft . If thi s do e s not o ccu r , the a r­
mature p late ne ed s a d jus t ing. This is ac ­
com p l is hed by loo sening the ho ld -down
screws a nd turn ing p la te e it her left o r ri ght
w hi le o bserv ing need le act ion. W ith p roper
posi t ion ing , need le shou ld m ove to le ft with
sl ight m ove m ent o f armat ure plate a nd
f l icker back w ith oppos ite p late m ovement.
Ti ghten hold -down screws securely. Re-check
proced ure. See Fig . 1-70.

,.-

NOTE:
In Fig. 1-70 flywhee l has be en removed f or
cl a r ity o f i llustra tion.

,,/

E. Remove dia l ind icato r assemb ly a nd inst all i n
N o . 2 cy l inder (fan side) . See Fig. 1-71.

Attach posi t ive lea d of o hmmeter to N o. 2
cy l inder terminal in co nnector housing.

Rotate fly w heel coun terclockw ise t o t op
dead cen ter. Se t d ia l indi cator to zero. Aga in
move centr ifuga l w eights in f lywhee l to fu ll
advanced pos it ion. Rotat e f lywheel cou n­
.te rclock wise wh i le watching d ia l indica to r.
Th e ne edle m ust make o ne fu l l revolu t ion
and stop at betwe en .1 0 2 a nd .11 2 . At thi s
point , needle shou ld m ove to le ft indicating
poin t con tact open. If this d oe s not occu r ,
poin ts ne ed sl igh t ad justmen t. Re-check
procedure.

1-32
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TROUBLE SHOOTING CHART

TROUBLE PROBABLE CAUSE REMEDY ...J

M anua l starter rope
comes o ut but pawls
don 't e ngage.

1. l ack o f f ri ct ion p la te
return spring action .

2. Defect ive pawls .

1. Ch eck fricti on p la te return­
sp r ing. Replace as requ ired.

2. Check for broken or ben t
pawls. Rep lace pawls a s r e ­
qu ired.

...J

M anual sta r ter rope
doe sn't return.

1. Recoi l sp r ing broken o r
ben t.

2 . Pu lley housing w a rped or
ben t .

3. Start ing pu lley w o rn .

1. Rep lace spr ing .

2. Replace ho usi ng.

3 . Replace pu l ley.

Electr ic sta r te r
ino pe rat ive.

1. l o ose e le ct r ica l
co nnect ions.

2. Poor ground.
3 . Fa ul ty battery or circuits.

4. Fau lty e le ct r ic starter.

1. Retighten connections.

2. Se cure ground connecti on.
3 . Ch eck, recharge or repla ce

batte ry .
4. Ch eck starter so leno id.

Repair or replace .
5. Inspect sta rter motor for

ev idence of moisture and
broken or w orn brushes. Dry
out as nece ssa ry.

6. Check sta r ter sw it ch. Replace
if requ ired.

7 . Check harne ss or connector
for broken w ire . Repa ir o r re­
p lace.

Refer to Ca r bureto r
Section.
Ensure e n r ichen ing va lve is
pu l led up.

Remove plug s. Clean, adjust or
in sta ll new p lugs.
Clea n, ad jus t or rep lace
po ints.
Replace gask e t .
Ref i ll tank w ith specif ied
fu e l/o i l m ixture.
Drain fuel from ca rburetor.
Add carbu re tor de-ic er as re­
quired to fu e l.
Rep lace faulty co i l o r
condense r.
Disconnec t fu e l l ines. - Clear
obst ruc t ion. Flu sh syste m . Con-
nect fu e l li nes.

Hard to start or l. Ino pe ra ti ve diaphragm or l.
w o n 't sta r t . inle t check va lve.

2. Fue l e nr ichen ing va lv e not 2.
not pu l led up to sta r t.

3. Spa rk p lu g s improperly 3.
gapped, d irty or broken.

4 . M a gneto breaker points 4.
im pro pe rl y gapped or dirty.

5. Head gas ket b lown or leak ing . 5.
6 . Empty gas tank or improper 6 .

fu e l m ixture .
7. W ate r in fu e l sy stem. 7.

8 . W e ak co i l o r co ndenser. 8.

9. Obstructed fue l system . 9 .
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TROUBLE

Im possibl e to ad just
idl e.

TROUBLE SHOOTING CHART (CO NT.)

PROBABLE CAUSE REMEDY

10 . A ir leak in crankcase or 10. Ch eck crankcase pressure
inlet sys tem . (3-6 PSIG )

1l. Primary wire b roken . 1 l. Repair or rep lace primary
w ire .

12 . Eng ine not timed pro perl y . 12. Re- t ime e ng ine .

13 . Seco ndary w ire not 13. Secure seco nda ry wi r e or
co nnected o r spark p lug spark p lug protector.
protec tor not in st a ll ed
prope rly.

l. Spar k retardin g mechan ism l. Repair retard mechanism.
not w orking properly.

2 . Pist ons o r ring s w orn . 2. Replace as necessa ry .
3. Fa u lty carburetor. 3. Check carburetor , check v alve.

Refer to Ca rburetor
Sect ion.

M issing at lo w speed l. Incorrect carbureto r id le l. Ad ju st id le-Refer to
or won't id le smoot h ly adjustment. Ca rbureto r Sect ion .

or slowly . 2. Spark plug s improper ly 2 . Clean , ad ju st o r in st all new
gapped o r di rty . p lugs.

3. He ad gasket bl own o r 3. Replace gasket .
lea king.

4 . l o o se o r b roken magneto 4. Repair o r rep lace w ires .
wire s.

5. M a gneto breaker points 5 . Ad ju st, cl ean or in stall n e w
im p roperly gapped o r po ints.
d i r ty .

6 . W e ak co i l o r condenser . 6 . Replace co i l or conden ser.
7. Im pro pe r fuel mi xture. 7. Refue l , u sing spec ified f uel / oil

( 1) To o much o i l mi xture .
(2) Too litt le o i l

8 . l eak in g cra nks haft sea l. 8. Repla ce se a l.

Missing at hi gh speed l. Spark p lugs im pro perly l. Clean , ad ju st o r in st all new
or in te r mittent spa rk . gapped o r d ir ty . p lugs.

2. loose o r broken m agneto 2. Repa ir or rep lace w ire s.
w i res .

3. M agneto b reaker po ints 3. Clean , ad just or in st all new
im p ro perl y gapped o r d irty . po in t s.

4. W e ak co i l o r co ndenser . 4 . Repla ce coi l o r conden ser.
5 . He at ra nge of spark plug 5 . Install specif ied spa r k p lugs.

in correct.
6. l e a k ing h ead gasket. 6 . Rep lace head gasket .
7. Engine impro perly t imed. 7 . Re-time e ng ine.
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TROUBLE SHOOTING CHART
.....

TROUBLE PROBABLE CAUSE REMEDY

Coughs, sp its , slows
down , surge s

1. Idle o r h igh speed je t s too
lea n. .

2. l eak ing gasket fl a nge .
3. Inlet contro l lev el se t to o

low .
4 . Pulsation l ine obstructed.
5. Fue l pump not sup p ly ing

enough fuel due to :
(1) Punctured diaphragm.
(2) Ino pera t ive inle t check
va lv e.

6. Cr ankcase not p roperly
sea led.

7. Idle o r m a in ca rb ureto r
nozzle obs t r uc ted .

8. Fue l l ine obs t r uc ted .

9. Ca rb uretor in let needle a nd
seat o bs t ruc ted .

1. to 5.
Ad ju st carbureto r. Refer
Ca r bureto r Sect io n.

6. Re seal cra nkcase.

7. Refer to Carbureto r
Sect ion .

8. Remove fu e l l ine . Clear
o bs t ruc t ion. Rep lace l ine .

9 . Refer to Carbureto r
Sect ion .

to

-"'

O verheat ing 1. Ca r buretor too lean .
2. Ca r bureto r too ri ch .

3. In correct timing .

4. Too much ca r bo n.

5. Spar k plug too hot.
6. Engine fan be lt loo se o r

broken.
7. Air lea k in manifold .

8. Crankca se sea l le ak ing.

1. and 2. Ad just ca rb uretor.
Refe r to Ca rbureto r Sec t ion.

3. Ret ime eng ine to Specif ica­
tions.

4. Remove cy l inder head s. Clean
to p of p is tons and inside
co mpress ion cha mber. Clean
o ut exhaus t por t .

5 . In stall specif ied spark plug s.
6. Rep lace or ad jus t.

7. Tighten nuts o r change
gaskets .

8. Fit new sea l.

...

5 . Check and cle ar muffler.
6. Tighten eng ine mounting

bolts.
7. Add ca rbureto r de-i ce fluid

as required .

speed 1 to 4 . A d jus t needle o r change
jet. Refe r to Ca rburetor Sec­
tion .

1. Idle needle o r high
ca rburetor je t too ri ch.

2. Enrichen ing va lv e not o pera t­
ing properly (be nt linkag e).

3. Float lever too high. (car-
buretor fl oods).

4. Ai r b leed p lu g g ed.
5. Muffle r o bs t r ucted .
6. Eng ine not secu red t ightly

to eng ine suppor t .
7 . Water in gas.

Vi b ra tes excessive ly
o r ru ns rough and
smokes.
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TROUBLE SHOOTING CHART

TRO UBLE PROBABLE CAUSE REMEDY

N on 't start , kicks back 1. Spa rk plu g wi r es reversed . 1. In stall wire co r rect ly .

and backf i res . 2 . Flywhee l key missin g o r 2. Rep lace k ey .
sheared .

3. Faulty co ndenser . 3. Rep lace condenser.
4. Im pro pe r timin g . 4. Re- t ime e ng in e .

5. Fau lty breaker po in ts . 5. Ad ju st o r rep lace po in t s.
6. Unhooked spark retardin g 6. Reconnect mechan ism or

mechani sm - o r sp r ing rep lace sp r in g.
broken .

No accelera t ion , low 1. Spa rk plugs im p ro pe rl y l. Clean , ad just or in stall n e w

to p R.P.M. , hard to gap ped o r d irty . p lugs.
sta r t. 2. M agneto breaker po ints 2. Clean , ad just or in stall new

impro per ly gapped or po ints.
dirty.

3. Faulty co il o r co ndenser. 3. Rep la ce coi l o r co ndenser .
4 . l o ose o r bro k en m agneto 4. Repair or rep lace magneto

wire s. w ire s.
5. Blo w n head gasket. 5. Rep la ce head gask et.
6. Floa t lever ad jus tment too 6. Refer to

h igh . Ca rbureto r Sect ion .
7 . Cra nkcase le aking. 7. In sta l l new sea l.

8 . M ain (h igh speed) jet t00 ri ch . 8 . Cha nge je t.

Good spark but l. l eaking cy linder head . l. Check head f o r warps, cracks.
:mg ine run s o n o ne In sta ll new gask et and
cy linde r . 2. M agneto wires broken cy l in der head.

in sid e (co i l ground 2. Repa i r o r rep lace wi re s.
broken ) .

3. Cracked cy l inder wa ll. 3. Repla ce fau lty cy linder.
4. Defect ive spark p lug. 4. Clean, c d ju.rt or install new

p lug.
5. Breake r points improperl y 5. Re-ad jus t po ints.

gapped.
6. Crankcase sea l leak in g. 6. In stall new se a l.

No ac ce lerat ion . Id les 1. Low speed needle se t t oo 1. to 6.
w ell but d ies dow n lean . Ad ju st carbu retor.
w hen put to f u II 2. Dirt behind need le a nd seat . Refer to Ca r buretor
thrott le. 3. Hi gh speed jet o bs t ruc ted . Sec t ion .

4. Float lever set too low .
5. Si lencer obstructed.
6 . Fue l pump not supply ing

enough fu e l d ue to :
( 1) Punctured d iaphragm
(2) Non-fun cti oning check
va lve s.

7 . Fue l line obstructed . 7 . Remove fue l l ine . Clear
o bs t ruc t ion . Rep la ce li ne .

8 . Not enough o i l in gas . 8. Refue l, us ing specifi ed fu e l/o i l
mi xture.

9. Breake r po in ts improperly 9. Ad ju st , c lean or in stall new
gapped o r dirty. points.

10 . Eng ine impro perly t imed. 10 . Re-t im e e n g ine to sp ec ifica-
ti on s.
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No power under
heavy load.

SERVICE MANUAL · 1976 MASSEY WHIRLWIND

TROUBLE SHOOTING CHART

PROBABLE CAUSE REMEDY

l. M agneto breaker points l. Clean , ad just or in stall n ew
impro perly gapped or points.
dirty.

2. Ignition ti ming to o f or 2. Ad jus t ti ming .
advanced.

3 . M agneto coi l p la te loose . 3. Check magne to and secure
co i l p late.

Cr ank s over
e x t remely eas y on
one or both cy l inders.
Loss of co mpress io n.

1. Scored p iston .
2 . Blown head gasket.
3. Lo ose spark p lug.
4. He ad bo lts not tight .

1. Rep lace fau lty piston .
2. Rep lace h ead gasket.
3 . Check p lug fo r secur i ty.
4. Torque head bolts to proper

sp ec if icat ions.

Engine won 't cra nk l. Pis to n rusted to cy l inder l. Remove p iston and cy l inder.
over. Unable to w all. Rep lace d efect ive parts.
rotate f lywheel. 2. Cran ks haft se ized to 2. & 3. Disassemble engine.

bear ing. (m a in or rod) Replace defective parts.
3. Broken connect ing rod .
4 . Flywheel se ized to co i l 4 . Remove fly w heel. Rep lace

p late. defect ive parts.
5 . Eng ine im p ro perly 5. Rec heck re-assembly

assembled af ter repair. procedure.
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SERVICE MANUAL · 1976 MASSEY WH IRLWIND

Functional Description :

- G eneral:

The purpose s of th e carbureto r a r e (1 ) to provide the amount of fue l that t he eng ine needs in
opera t ion a nd (2) to prope r ly mix the fu e l w ith air so that it wil l vapo r ize.

Pulsation s, from the e ng ine cra nkcase throu gh the im pul se l ine, a ctua te t he carbu reto r
fu el pump to move the fue l from the f uel ta nk into th e carbu reto r. Th e fue l le vel in t h e ca r ­
bureto r fu el reservoir is ma inta ined by a f loa t-contro l led need le va lve tha t open s a s the
leve l d rops and cl oses as the fuel r ises to a specif ic leve l. The e ng in e f uel demand deter ­
mines t he a ir fl o w thro ug h the carburetor throttl e bo re . The air f low rate var ie s the
press ure differential o n t he f uel in the r eservoir. This pressure different ia l forces fu e l into
th e thrott le bore th rough one o r m o re open ings depend ing upon th e operat iona l pha se of
the e ng ine.
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The funct ion of each e lem e nt o f the carburetor is d escribed below. (See Fig . 2- 1).

1. Engine Impulse: Actuates fu e l pump diaphragm with alternating pressure ­
vacuum pu lses from eng in e revoluti ons.

2. Fuel Pump Diaphragm: Fluctuate s in r e sponse to en g ine impu lse. Draws
fu e l in to surge cha m ber with upward, vacuum stroke, o f e ng ine piston .
Pus hes fu e l with pressure downward st roke of e ng ine pi ston, t h ro u g h
ou t let check va lve.

3 . Fuel Inle t Fitting : Fuel drawn through line from tank.

4 . Fuel Channel: Fuel is routed into surge cham b e r .

5. Surge Chamber: Fuel accumulate s w aiting for inlet ch eck valve to o pen f o r
passage at e ng ine piston down st roke.

6 . Surge Diaphragm: Reciprocate s with p um p diaphragm b a lancing to at­
mospher ic pressure, cus h io ns pul sat ions.

7. Leaf Spring: A ssist s pump diaphragm when e n g ine impul ses are w eak a t
start ing and idle circu its.

8. Inlet Check Valve: When opened by e ng ine vacuum , a llows fuel p assage
from surge chamber into pump cham ber , f e eding to outlet check va lve.

9 . Outlet Check V alv e: Opene d by e ng ine pre ssure pu l se f orcing fu e l down
t hro ugh in let valve need le pa ssage.

10. Fue l Channel: Route s f ue l to inl e t need le v alve .

11. Filter Screen: Fue l is fi ltered before fed into inlet need le val ve. Clea nse
screen when serv icing by flu shing o r a i r st rea m .

12. Inlet Valve Seat: Hole throu gh which f ue l f eeds when ne edle val ve drops
slight ly away.

13. Inlet Needl e Val ve: A s fl oat ri ses i t pushes v alve into sea t cl o sing off f uel
passage. When fl oat d ro ps , needle opens hol e in sea t a l low ing fu el t o f low
in to bowl re servoir.

14 . Lever: Ra ise s and low e rs with f loat to act iva te in le t needl e va lve.

15 . Float: Rai se s and low e rs to ma intain fu e l level as fu e l is u sed .

16. Fue l Bowl Reservoir : Co ns tan t leve i o f fu e l st o red an d maintained by fl o at
action on leve r to open and close in le t needl e va lve.
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Th e f our opera t iona l phases of the W albro Float Ca rb ureto r used on the 1976
Whirlwind are :

(1) Star t ing o pe rat ion
(2) Idle operat ion
(3) Part-th rottle opera t ion
(4) Full -throttle opera t ion

Deta i led performa nce of the ca rburetor in each o f the four phases is described below .
Fig ures 2-1 throu gh 2-4 are schemat ic d iagrams and as suc h are accurate, functiona l
representat ions of the ca rburetor , but in so me f eature s deviate from actual physical ap­
pea rance.

Starting Circuit
A . En r ic hment Valve: : In operation when

control lever, is up (vertical). e l im a tes
choke. like opening a faucet an e x t r a
co lum n of fu el is introduced throug h
the valve into carburetor bore as
e ng ine is cran ked ; offering easier ,
qui ck er sta r ts. Th is va lve may b e le ft
open until eng ine is warm.

B. Throttle V alve: Must be at idle p o sition
freeing both hands for sta r t in g. Required
a i r is drawn in through the air bleed
ports mixing with the fu el.

C. Star t & Idle Fuel Feed Tube : Fu el is
drawn by e ng ine vacuum up tube ,
throu gh part throttl e passa g e into
Enr ichment Valve and id le circuit.

D. Enrich ener & Idle Feed Ports: Tube picks
up at these two pockets for sta r t in g fu ll
volume.

E. A i r Bleeds: Vacuum draws in air a t the se
f our points to mix with fuel in metered
rati o.

F. Enric hener Port: Fuel and a ir mixture
fl ows into throttle bore when e nric hener
valve is o pen.

G. Idle Needle : Fuel is a lso drawn through
the idle needle circuit which is pre-set
f or the idl e position.

,....

=IG. 2- 1

2-4

COLOR CODE • Fue l

H.

. A ir

Idle Feed Hole: Additiona l fue l is
disch arged from this port in to throttle
bore for sta r t in g.

Crankcase
lmpul se Air



SERVICE MANUAL· 1976 MASSEY WHI RLWIND

Idle Speed Circuit

FIG. 2-2

1. Throttle Valve: Remains closed , air being
drawn through Id le Air V ent.

2. En ric hment Valve : C lo sed as en g ine warm s.

3. Fuel Idle N eedle: As e n g ine requ i re s, n eed le
is turned in to le an mixture o r turned out to
a ll ow greater fu e l f low (li k e a water f aucet) .
During break-in , open 1 1

/ 2 t urns then cl o se
about 1/ 2 turn after break-in .

4. Idle Air Vent: Engine vacuum draws air
through t h is interchangeab le f ixed je t as
w e ll as through t he part t h rottl e progression
ho les.

5. Fuel Id le Pa ssag e : A l l fu e l f o r idli n g i s drawn
t h rough this passage. Th e fl ow can be ad
justed by the Fue l Idle Need le.

2-5
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Part Throttle Circuit

1. Th rottle V alve: Fue l is being fed through
idle circu it. A s the Throttle Valve is
opened a se r ies of th ree ho les is e x ­
posed progre ssive ly offe r ing smooth ac ­
cel eration as they in cr ease fu e l fl ow.

,...... 2 . Port Throttle Hole s: Three ho les are
sk il lfu l ly loca ted and carefu lly siz ed to
feed m easured fue l d rawn by vacuum as
each hole is a ll owed to fl ow with
open ing of the Throttl e Va lve.

3. Venturi: Th is acts as a restrict ion to the
a ir ru shing through th e ca rburetor bore
into the eng ine to fill the vacuum left by
the p ist on movement. As the air ve locity
in crease s at the v entur i the pressure is
dropped according to the degree Throt­
tl e Va lve is opened. A s the Part Thrott le
holes are exposed to the drop in
pres sure , fue l rush es in to help brin g the
a ir pressure up. Th e Id le Feed hole con ­
tinues to fl ow f or th e same reason.

FIG. 2-3

r

r:

4 . Air is also fed by the Idle Air Vent Jet,
affect ing the vacuum which l ift s fuel up
t he f eed tube. A sma lle r je t de livers less
a i r , and therefore a richer mixture,
es peci a l ly at "e a rl y " part thrott le.

r 2-6
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High Speed Circuit

1. Throttle Valve: Valve is wide open t o a l low
full air and fuel fl ow, m etered to co ntro l top
engine speed.

2. Main Fuel Nozzle: A s the throttle opens , a i r
vel ocity increase s through the ventur i and
the resultant vacuum d raws fuel from the
main nozzl e.

3. High Speed Fixed Jet : Fue l is fed to the fi xe d
jet hole from the bowl reservo ir. Th e hol e
may be varied in size by exchang ing the jet
on which sizes ore stamped. La rge r e ng ines
require larger jet hole s for g reater fuel co n­
sum p t io n . Too large creates a rich m ix ture,
too sm a ll a dan gerous lean m ixt ure.

Note: High altitude s r equire a sma l ler jet
to co m pens ate for the thinner a ir.

Note : Air Intake Silence r: Reg u la t ions r e­
quire the noi se created by a ir ru shi ng int o
the ca rb u reto r be reduced to a minimum. All
WF models ore finely ca l ibra ted in tune with
o r ig ina l eq u ipment Si lencers , both Intake
and Exhaust. Anytime the ch aracte ri stics o f
e ither are changed o r removed a ri sk o f
burning out an e ng ine ex is ts and W arranty is
void.

FIG. 2-4

2-7
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Carburetor Disassembly

Je l Pum p a nd Gaskets

1. Remove f our (4 ) m ounting screws. (Se e
FIG. 2-5 ) .

2. l ay out parts in sequence sh own in FIG.
2-6 . Do not remove rubber fu el pump
valve s unl e ss r epla cements a re
ava i lable.

3. Inspect all parts, open ings , needle s,
v al ve s, valve seats a nd any o ther func­
ti oning part for cl ogging o r da ma ge .
(See Fig . 2-7 ).

4. Clean parts with a m i ld so lvent o r
reg ul ar fuel mixture . Re pair o r re pl ace
par ts a s necessary.

WF·15
340

WF·14
400,440

AIR _

JET

HIGH SPEED FUEL J ET --....;

FIG. 2-5 FUEL
INLET

•

--

r

,
I

'"

r

r-

-

J

D
o

C
-B

A. Fuel pump cover assembly

B. Fue l pump leaf spr ing

C. Pump gasket

D. Pump diaphragm

E. Fuel pump body assembly

F. Surge chamber diaph ragm

G. Surge chamber gasket

H. Throttl e bracket p late

I. Fue l pump to body gask et

J. Id le Fue l feed tube
E (Al so see FIG. 2-13 )

K. Carburetor body assembly
with fl o a t bow l assembly

FIG. 2-6
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IDLE FUEl FEED TUBE

FUEl CHANNEL ------:-'
INLET TO SURGE

CHAMBER

PART THROTTLE- - - ----

HOLES

ENRICHENER

PO RT

Fuel Bowl and Gask et

1. Remove f our (4) m oun tin g screws . (Se e FIG.
2-8)

2. Layout pa r ts se quen t ia ll y as shown in FIG. 2­
9 .

3. Ch eck a ll parts o pen ings , valv es, valve seats
and other funct ion in g par ts f or clogg ing or
dama ge . Cle a n , repair a nd rep la ce as
necessary.

4. Clean parts w ith a mild so lvent or re gular
fu e l mixture. Clean a ll sed iment f ro m th e
bottom of the bowl. Remove the main jet and
idl e fe ed tube . Blow a i r th rough the idle feed
circuitry and main air bl eed circuit .

SERVICE MANUAL· 1976 MASSEY WHIRLWIND

~----- FUEL CHANNEL - SURGE

CHAMBER TO NEEDLE V A LV E

FIG. 2-7

IDLE N EEDLE

FUEL ENRICH ENER
V AL V E LEV ER

IDLE
SPEED-- ..........~

SCREW

FUEl- - --l
IN LET

FIG. 2-8

MOUNTING

SCREWS (4)

2 -9



FIG. 2-9

SERVICE MANUAL - 1976 MASSEY WHIRLWIND

M AIN AIR JET

Carbu retor Reassembly

1. Reassem b le in reverse process o f di sassembly. In ­
sta ll co m ponents o n top of the ca rburetor fi r st
f ollowed by the fl oat bow l assembly.

2. Spec if ic care shou ld be exerc ised in the foll owing
a reas :

FUEL BOWL GASKET I
FUEL BOWL ASSEMBLY

a . The fue l pump leaf sp r ing shou ld b e flat to
ce nter between the two ca stings when
seated.

b . Ca ref u ll y p osit ion the idle feed tube a nd tube
pressure sp r ing.

c. Du r ing in stalla ti on, wind the fl oat suppor t
sp r ing V2 turn from rest po sition fo r co r rec t
loading. (See FIG. 2-10)

d . Sl ide the f ue l bowl gent ly over the point of
the idl e f eed tu b e. A sligh t ten sio n aga ins t
t he tube pressure spr ing sho u ld be fe lt ju st
before t he bowl seats o n its gasket.

iiF~iiji-~?-:-L---NEEDLE VALVE

, I
0 1,

FIG.2- 11

2-10

FLOAT SUPPORT
SPRING FLOATS

I

FIG. 2- 10
IDLE FUEL

FEED TUBE

FLOAT VALVE
LEVER



Adjustments

1. IDLE FUEL· The idle needl e (See FIG. 2-8)
is usually set o ne (1) turn open. The se t­
ting will vary with operator prefere nce
or changing conditions.

2. HIGH SPEED FUEl - The fu el supp ly is
limited by a fi xed hi gh speed jet. (See
FIG. 2-6) The jets are ava i lable in
various sizes and the opt imum size used
will depend upon tem perature, a lt i t ude,
e tc. A smal ler jet permits less fu el flow.

3. FLOAT - With fu el bowl removed, and
float assembly in p lace, turn the body
ca sting upside-down so that fl oat assem ­
bly is at top. Sigh t a long upperm ost sur­
face of fl oat and ad just by bending
m etering lever so that top surface of
float is 1 1/16" above body cas ti ng sur­
face. (See FIG. 2- 12) A dj ust men t may
also be accomplish ed using th e specia l
tool available for thi s pur pose. (Se e FIG.
2-13)

flOAT ADJUSTMENT

L' ..GAUGE

\.~ "> ~

FIG. 2-13

SERVICE MANUAL - 1976 MASSEY WHIRLWINf

BEND THIS LEVER TO ADJUS~

flOAT HEIGHT IF N ECESSAr..

t
1 1/1 6'

FIG. 2- 12

2-11
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SERVICE MANUAL· 1976 MASSEY WHI RLWIND

". ELECTRICAL SYSTEM
he Mosse y Whirlwi nd Snowmobile Electrical System is divid-

e d into four (4 ) subdivisions:

A. Power Generat ion
B. Igni ti on
C. Voltage Regu lat ion
D. Electrica l Contro l and

Distribut io n

POWERGENERATION
Functiona l Description:
Electrica l AC power, used for li ght ing and tacho ­
meter operation is generated by rota t ing a per­
manent ly magne t ized flywheel around two sta­
t iona ry co i ls (1 -120 watt and 1-23 watt). The no­
load voltage increases w ith eng ine RPM and co uld
reach 32 volts RMS. To maintain the voltage at the
required sys tem leve l (1 3-14 vo lts), on externa l
vo ltage regu lator is utilized. (See VO LTA G E
REGULATION )

MA IN ELEMENTS:
1. Magnetic Flywheel
2. 120 w att co il (moun ted on stator pl ate)
3. 23 watt co i l (mounted on stator p la te)

/// / / // / //
<. /

/

~
LIGHTING

COILS

ENGINE
CONNECTOR

-~G . 3- 1 POWER GENERATION SCHEMATIC

3-2

LIGHTING COILS

ENGINE
CONNECTOR

•
ad

FIG. 3-2

FIG. 3-3
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SEE ENG INE DISASSEMBL Y
(SECTION 1) FO R FLYWH EEL
AND STA TO R REMOVAL

CONDENSERS-~

IGNITION COIL (STA TOR)

IGNITION C\IL (STATO

FIG. 3-6

~ SPARK PLUG

...

EXTERNAL IGNITION COILS

15

'~
- ~SPARK PLUG

--

FIG. 3-7 IGNITIO N SCHEMATIC
ENGINE CO NNECTOR
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r---- STATOR IGNITION COIL TO
EXTERNAL COIL CONNECTORS

FIG. 3·8

EXTERNA L COIL

COIL TO SPARK PLUG LEAD

FIG. 3·9

EXTERNAL CO IL
GROUND

3-5
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VOLTAGE REGULATION

Functional Description :

The voltage regulator is co nnected across the
l ight ing coils in para ll el with th e e lectr ica l load
of the sled . Under operating cond it ions , the
voltage drop across the regulator is such that
13. 8 volts RMS is suppl ied to the snow mob i le
li gh t ing circuit.

YELLOW

FIG. 3- 11
• ..1

REGULATOR

CONNECTOR

SCR

SENSING

ELEMENT

3-6

MOUNTING

BRACKET
VOLTAGEREGULATOR SCHEMATIC

FIG. 3- 12 -
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VOLTAGE REGULATOR CHECKS

' . Re si stance across regulator

Two m ost common ca tas t roph ic failure mode s of the regu lator may be identif ied by s i m p ly
check ing the resi st ance of the regulator. Normal resistance across the regu lator is approxi­
mately 15 5 - 160.

a . Bu rned out se ns ing e lement.

Th e sym pto m of a burned out se ns ing e lement is a sign if icant ly increased resi stance
re ading.

b. Sho r ted SCR.

Shorted SCR is character ized by a sign if icant ly reduced resistance reading.

2. Set point ch eck

Use test circuit as show n below. Read voltag e across regu lator. Va lue shou ld be 13 .8 ±
.5V .

100W
5..n...

120V

REGULATOR SET POINT TEST CIRCUIT

FIG. 3-13

3-7
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ELECTRICAL CONTROL
AND DISTRIBUTION

Fun ctio nal Description

Power is suppl ied continuously to the brake
light switc h, so th at any time power is being
generated, the b rake light w i ll go on if the brake
is app lied . ...

Power to a ll the o t her item s is supp l ied through the
ignition sw itc h in the "LI G HTS" mode.

G round ing of the Sys tem is ac comp li shed at three
locations:

HEADLI GHT HARNESS CO N NECTOR

IGNITIO N SW ITCH
CONNECTO R

VOLTAG E REGULA TO R
CONNECTO R- ---,

1. To the chassis a t the rear end
2. To th e chassis from w ire harness

at eng. connector .
3. To t he stator p la te on the eng ine

MAIN ELEMENTS:
1. M a in Wi ri ng Harness
2. Seat Wiring Ha rness
3. Ta i llight W iri ng

Harness
4. Safety Stop Sw itc h
5. Break Light Sw itch
6. Hi-Lo Beam Sw itc h
7. Igni tio n Sw itch

HI-LO
BEAM SWITCH
CONNECTOR

BRAKE LIGHT
SWITCH
CONNECTOR

SPEEDOMETER/TA CHOM ETER CONN. ---:i'"
SAFETY STOP SWITCH CONNECTOR.... ----....;II

GROUND

SEAT HARNESS
~ CONNECTOR/1
ENGINE CONNECTOR

FIG . 3- 14

3-8

SAFETY STOP

SWITCH HAR NESS--- - ..~~

BRAKE LIG HT
SWITCH HA RNESS

,~-------IH I - LO BEAM SWITCH
HARNESS

~~* TAILLIGHT
HARN ESS

FIG. 3-15

......
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WIRING CODE (ELECTRICA L DISTRIBUTION &CONTROL)

COLOR FUNCTION FROM TO

Black Hot Eng. Co nnector Safety Sw itc h Co nnector
(Engine Ignition Co il )

Hot Safet y Sw itc h Connector Ignition Swi tc h
Hot Brake Sw itc h Brake Switch Connector

Black/White Hot Eng ine Co nnector (Engine Safet y Sw itch Connector
Ign ition Co i l

Hot Safet y Sw itch Connector Ignition Switch Connector
Hot Brake Sw itc h Connecto r Brake Switch

Blu e Hot (Hi) Hi -Lo Sw itc h (Hi) Headlight Connecto r (H i)

Brown G round Engine Co nnector Chassis (Roll Ba r Brackpt )
G round Enqine Co nnector In strum ent Connector

G round In strument Co nnector Headl ight Con nector
G round Taillight Chass is (Tu nnel)

Green Hot Igni ti on Sw itc h Co nnector Electric Start (Reg ula to r
Co nnector)

Orange Hot Eng ine Con nector In st ru m enfConnector
(Ta ch ome te r)

Orange /B lack G round Eng ine Co nnector In strum ent Co nnector
(Tacho m ete r)

Red Hot Voltag e Reg ul ato r Brake Sw itc h Co nnector
Co nnector

Hot Brake Sw itc h Con nector Ignitio n Switch Connector

Ta n Hot Bra ke Sw itc h Connector Brake Lights

Whi te Hot (LO ) Hi -Lo Sw itc h Connecto r Headlight Co nnector (Lo)
(Lo)

Ye llow Hot Ignition Sw itch Co nnecto r Tailli ghts
Hot Ignition Sw itc h Connector Hi -Lo Sw itch Co nnector
Hot Hi-Lo Switch Con nector Instrument Co nnector

(Lig h t s - Tach omete r,
Speedometer )

V oltag e Reg u la to r
-

Ye ll o w / Red Hot Eng ine Co nnector ICo nnecto r

3-10
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TROUBLE SHOOTING (ELECTRICAL)

TROUBLE PROBABLECAUSE REMEDY

r

No lights Open Circuit: Repair or re pl ace fa ul ty
Fau lty Sw itch(s) or damaged e lement .
Sep a ra ted Connector(s)
Cut Wiring

Wiring shorted to ground: Repair or rep lace damaged
Damaged In sulation or fau lty e lement.

Faulty Regu lator (Shorted SCR) Rep lace regu lator.

Dim l ights Sho r ted o r open l ight ing coi l. Replace armat ure p late.

Faulty regulator - Incorrect Rep lace regu la tor.
regulator set point (too low ) .

Burned out
li ghts (a ll) Faulty regulator -Inco r rect Set Replace regu la tor and fa i led

Point (too high). bu lbs.

Burned out Fai led bulb. Rep lace bu lb.
l ig hts (i ndiv id ua l)

Burned out li ghts Intermittent sho r t in wire harness. Repair or re pl ace wi re harness.

Eng ine w on 't run l. Open o r shorted windings in l. Rep lace armature p late.

We ak or no ignition coil s (stator) .

spa rk 2. O pen o r shorted windings. 2. Rep lace externa l co i l.
in externa l ignition coil.

3. Shorted co ndenser - dirty or 3. Rep lace condenser.
worn.

4. Damaged (b urned) points. 4 . Rep lace po in ts.

Eng ine won 't run - l. Bu rned or fouled plugs. l. Replace p lugs. Determ ine that
Adeq ua te spar k . correct p lugs are be ing used .

CHECK ENGINE TROUBLE
SHOOTING.

2. See Engine Trouble Shooting
Section

Un acceptable See Eng ine Trouble Shoot ing
Eng ine Performance Sect io n

3- 11
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DRIVE SYSTEM

Functional Description :

The main e le ments included in this system are :

1. Drive Clutch

2. Drive Belt

3. Driven Clutch

4. Cha in Case with sprockets, chain and cha in tensioners.

5. Drive shaft with track drive sprockets .

The power from th e eng ine is transmitted through th is sys tem to the t rack in
sequence of e lements listed above to p ropel the mach ine.

The drive clutch, belt a nd driven cl utch se rve as a to rq ue converter. The to rq ue
co nver ter o n the snow mobi le "down sh ifts " to a low e r ratio as t he t rack loa d in­
creases as readily a s it " up sh ifts " when th e t rack load decreases.

To acco m plish th e automatic sh ift ing, the movable sheave of the driven clu tc h
is fitted with a helical romp which is guided by a fo llower. Th is sheave is con­
trolled by a spr ing pre-st ressed in to rsi on and compression to hold the sheaves
together at the maximum p itch diameter.

Under acceleration, the to rque from the eng ine is greater than the demand
from the track. The drive cl utch then closes, forcing the belt outward between
the sheaves. Belt tension and w edg ing ac t ion I s unba lanced at the driven clutch
and the sheave face s are w edg ed open aga inst the helical cam. This act ion
winds up and compresses the sp r ing.

Under st eady running , a ll f o rces are ba la nced and the belt chooses a ra tio a t
which thi s balance ex ists .

Under d ecel eration, the driven sheave is sta lled sligh t ly , w hich unbalances the
forces so that the sheave is fo rced to a new la rge r pitch diameter. Be lt tens ion
is thus in creased, the w edging ac t ion opens drive sheave and a new lo w e r
pitch diameter is chosen to aga in bring a ll fo rces to balance.

4-2
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DRIVE CLUTCH DISASSEMBLY

1. Raise hood and clutch guard. (See Figure 4- 1)

FIG 4- 1

r

r:

2. Remove clu tch attaching bo lt and be ll re ­
tain in g bo lt. Use im pact wrench capable
of 75 or more ft . Ibs. torque (In th e f ie ld
a ltern ate method may be used. ) Making
sure ignitio n is off , run eng ine up o n
compression using % " soc ket and
ratchet. St r ike ratch et with plastic o r
rubber mallet. (See Figure 4-2).

3. Remove be ll hou sing (See Figure 4-3.)

FIG 4-2

4·3
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4 M ovable sheave shou ld sl ide off sp l ine
easi ly . Next remove spring and retainer.
(See Figure 4-4.)

5. Remove snap ring retainer and idler bearing
if necessary. (See Figures 4-5 and 4-6.) ~:

~"

4-4

FIG. 4-5

FIG. 4-6

-



6. If necessary to remove sta t iona ry sheave, in­
ser t p lug (2 13/16" long x 3 / 4 " d iameter ) i n
stat iona ry ce nter hol e a nd re -insert be ll
retainer bolt. Tightening bell bolt will force
stat ionary off crankshaft. (Se e Figure 4-7.)

7 . Removing to rq ue p lug retainer wi l l a llow
torque p lug to be removed and in sp ected.
(See Figure 4-8 .)

SERVICE MANUAL· 1976 M ASSEY W HIRLWIND

FIG. 4-7

FIG. 4-8
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8. Detach ing springs and weight arm retainers
will a llow weight arms to be removed. (Se e
Figures 4-9 , 4-1 0, 4-11.)

DRIVE CLUTCH INSPECTION

Inspect w ei ght a rm bushings and ro ll ers for
cracks and flat spots. A lso check snap rings on
w ei ght arm shaft ends.

In spect torque p lug for f it and w ear. (Shou ld have
no more than .0 20" space between torque p lug
and casti ng. )

Inspect idle r bearing for freedom of ro ll ers and
retenti o n of lub ri cant.

In spect snap r ing groove on sta t io na ry and spr ing
reta ine r for wear.

Inspect be ll housing for cracks, particularly in
center area near sp line.

4-6

FIG. 4-9

FIG . 4 -10

FIG. 4-11



RE-ASSEM BLY OF DRIVE CLUTCH

CAUTION: If stationary has been removed,
assure that th ere is no grease on
e ithe r th e sha f t or sh eave before r e ­
ass embly.

Re-insta ll idle r bearing, sna p ring, retainer
and sp r ing. Place w e ight arm s o n m ovab le
sheave (after check ing them for lub r ica t io n) .
Attach reta in e rs, check ing to see that the
sma l l loca ti ng ho le in the bearing a ligns with
the detent o n inner face of retainer. Install
torque plug a nd torque p lu g reta in er. In sta ll
bell housing, check ing a l ignment with st u b
on torque p lug provided for th is purpose .
Place spr ing washer and be ll retainer bo lt o n
next, assu r ing that th e bolt has bottomed o ut
secure ly in proper a l ignment . Install cl utch
atta ching bolt. Torque on both bolts to 50 ft .
Ibs.

SERVICE MANUAL - 1976 M ASSEY W HIRLWIND
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DRIVEN CLUTCH DISASSEM BLY

1. Remove brake cab le at chain case e nd .

DRIVEN SHAFT LO CKIN G BOLTS

2. Remove chain tensioners, unbolt a nd re m ove
top sproc ket and chain .

TOP SPROCKET- - - ........--.~*-,.I

CHAIN ---.....;.~-+--IIr---:;

CHA IN TENSIO NER- - - -

BOTTOM SPROCKET- - - - .....~....

---BRAKE CABLE

7
1 t

, .
" .

" .

FIG.4-12A

4-8

FIG. 4-12
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3. Remove driven unit fro m cha incase (tapping
shaft li g htly with p last ic mallet). Remove
snap ring a nd washer fro m ca m top a nd sl ide
off sha ft. (Se e Figures 4-13 ,4.14, 4- 15.)

SERVICE MANUAL - 1976 MASSEY WHIRLWIND

CAM TOP

HELICALRAMP

CAM BOTTOM

FIG.4·13

FIG. 4- 14 FIG. 4·15
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4. Remove key and main sp r ing . (See Figure 4­
16.)

KEY

5. This shou ld all ow cam bottom and movab le
sheave to be removed as a un it (See Figure
4-17.). and disassembled if necessary. (See
Figure 4-18.)

FIG. 4-16

FIG.4-17

CAM BOTTOM ----::.:

4-10
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6. Stationary sheave may th en be unbolted
from clutch shaft (See Figures 4- 19 and
4-19A) and bearings can be pressed off
if necessary.

STATIONARY SHEAVE

CLUTCH SHAFT

SERVICE M A NU AL - 1976 MASSEY WHIRLWIND

FIG. 4-19

FIG. 4 -19 A
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DRIVEN CLUTCH INSPECTION

Inspect snap ring groove for w ear.

Inspect Helical ramps for w ear and breakage.
(Se e Fig. 4-13)

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

Rotate and ch eck bearings vi sually.

Inspect sheave s for crack s particu larly a round
bolt holes.

Check sp l ines and threads on sprocket side of
main shaft for w ear, crosst hread ing , etc.

RE·ASSEMBLV OF DRIVEN CLUTCH

Attach sta t io na ry shea ve to clutch sha ft . A ssem­
b le cam bottom and movabl e, then p lace o n shaft
followed by the woodruff k ey a nd m ain spr ing.
Place cam top on shaft , prelo ading spr ing '13 turn
and install washer and snap rin g.

Upon replacing the driven clutch in cha incase,
check to assure that the G -ring in ch aincase bo re
is intact and in good condition. Also check G -r ing
in chaincase cover before installati on. Co nnect
brake cabl e. (See Fig . 4-12).

4- 12



DRIVE BELT SPECIFICATIONS

Dr ive belt width 1 1/8 - 1 3 / 16 in ches

Drive be lt outs ide d iameter 43 1/8 - 43 1/4
inches.

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

Cente r to center di stan ce - 10 1
/ 2 in ches

(Drive clutch to Driven clutch)

DRIVE CLUrC H 1....-_

ALIGNMENT BAR
(FO R MEASURING 3 /8" OFFSET;-- -

DRIVEN CLUrCH - -

SERVICE M ANUAL· 1976 MAS SEY WHIRLWIND

(

I

FIG. 4·20
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CHAINCASE DISASSEMBLY

Re m o ve brake cab le at chain cas e e nd . Remove
co ver , tens ioners , upper and lo w e r bo l t s. Remove
sprockets with cha in. Remove bearing flange bolts
a nd brake cab le. Taking care to ch eck number of
sh ims between the cha incase and the tunne l and
their spec if ic loca ti o ns, remove the cha incase from
the t un nel. When the chaincase is reassembled to
tun nel, assure t hat th e spacers go back where they
w ere. Befo re tigh tening case to t un nel b e sur e to
a dju st ca se to ac h ieve correct cen te r distance of
10 1

/ 2 " between cen ter o f d r iven and drive clu tch e s.
Reve r se procedur e to install.

REMOVAL OF FRONT DRIVE SHAFT
Remove brake cable a t chain ca se e nd . Remove
cha incase co ver , te nsi o ne rs, low e r sprocket and
cha in . Loose n locking co ll a rs on front drive
bear ings (see Fig. 4-21 ). Remove speedo meter ,
drive adaptor and f langes. SIide drive sha f t
th r o ug h cha incase mounting ho le until right side
cl e ars m ai n f rame and remove. (It is n ecessary to
d etach f orward e nd of parara i l to ga in cl earance
for e n t ire remo val of f ront drive sha ft - See Sus­
pen si o n Sect ion .)

REMOVAL OF FRONT DRIVE SPROCKET

Punch ou t sp iro l p ins (see Fig. 4 -21 , 4- 22 ). Then
taking ca r e to see t hat the shaft is cl ean , sl ide
sprockets off . To rea sse m bl e, reverse pro cedure.

4-14
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BEARIN G

COLL A R

FIG. 4·23
O-RING

BEARING flANGES _..L- -'

Inspect ion of Drive Shaft

Obse rve shaft for sign s of stre ss, cracks and ben­
d ing , ch eck bearings and co llars for breakage.
Check sprockets for loo se n ing of p in ho les.

NOTE : Sma ll cracks in the w hite materia l of the
dr ive sprocke t are not signs of fai lure , bu t a resu lt
of shrinkage during manufacture .
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TROU BLE SHOOTING

The operating diameter of the drive and driven
clutch governs the ratio of reducti on o r ad­
vantage in th e snow mob i le drive t rain . The refo re,
to gain maximum performance and economy ,
these areas cannot be overlooked.

The fo llowing are some symptoms, ca uses and
cures to a id in trouble shoot ing the clutch/
drive sys tem .

TROUBLE

Eng in e Overspe ed:

Excessive
v ibration of
drive train :

Exce ssive noi se
f ro m front drive
system:

4-1 6

CAUSE

Dri ve clutch m ay not be cl o si ng fu l ly . This ca n
be checked by draw ing a line on th e f ace of
th e sheave (drive o r d r iven) with a crayo n
from the ce n ter ou twa rd. Then r unn ing the
machine a t top speed will tell you how f a r
th e clutch cl osed by e rasu re of the line by the
belt.

If the clutch is closing fully, the belt may be
wrong length o r th e ce nter to center d is tance
of the clutch es may be off . Fina l ly , check the
numbe r of t eeth o n up pe r and lowe r
sprock ets.

Tachometer m ay be re adi ng incorre ctly
(high)

Belt may be w orn and t oo narrow to ac hieve
correct ratio (see belt specs) .

Tr ack m ay be too loo se a llow ing sp rockets to
sl ip over drive lu gs o r "ratch et" .

Chain may be sl ipp ing over teet h o n
sproc kets .

Malfunction o f front d r ive bear ings.

Chain ca se m ay be dry of o i l.

REM EDY

Disassemble cl utche s
exam ine and re place
malfunct ion ing parts .

Rep lace belt. Correct
cen ter to cen ter d is­
tance (see belt specs. )
Rep lace in co r rect
sprocket .

Rep lace tach .

Rep lace belt .

Correct t rack te nsio n .

Check a nd re pl ace
broken or weak
cha in te nsi o ne rs.

Rep lace bear ings.

D isassemble a nd
check - cha in , sproc­
kets and cha in case
cover sea l (0 ring) re­
p lace w orn pa rts and
re asse m ble. Refi ll
w ith o i l check level
and check for lea k s.
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FUNCTIONALDESCRIPTION:

The four ma in e lements of a snowmobile sus pen­
sion a re :

1. Sk is
2. Tr ack Suspens ion
3. Seat
4 . Operator

A l l e lemen ts work toge ther to perform the sus ­
pens ion fu nc t io ns to the optimum degree.
Th e su spens ions are bas ical ly designed to:

1. Pro tec t the operator f ro m phys ica l abuse o r
inj ury.

2. Kee p the opera tor from be ing e jected from
his opera t ing pos it ion and control s.

3 . Pr event damage to the machine .
4. Increase ground con tact and improve trac ­

ti o n.

On the 197 6 Wh irlwi nd , the track sus pens io n
("Pa r a-Ra il ® - Snowmobi le Susp ension " ) is a
unit ty pe suspension which simply m eans that it is
a sing le uni t work ing a s a whole as oppo sed to
the multiple un it, bogey type sus pens io n. It al so
possesses the advantage of be ing able to tra­
verse margina l snow conditions without damag­
in g effects to the suspension sy stem.

NOTE: The suspens ion on the 1976 Whirlwind
m ay have e i ther two or three rear idler wheels,
d e pending on t ime of manufacture. All pictures
and diagrams show the three rear idler sys te m.
A ssem bl y and disassembly procedure for the two
idler sy stem is the same as sh ow n for the three
idle r sys tem w ith m inor cha nges.
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FIG. 5-1 " pARA-RAIL ®" G ROUP
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SUSPENSION SYSTEM - REMOVAL, DISASSEMBLY, ASSEMBLY

For the removal, maintenance and installation of
the "Para-Rail ® - Snowmobile Sus pension" , w e
will refer to the " Pa ra-Ra i l" g roup fo r iden ­
tification of component parts by the numbers 1
through 57.

(A) REMOVAL

1. Remove the two hex ca p screws, #56 and
wash ers, #57.

2. Rai se and block rear of vehicle off .the
ground.

NOTE:
In Figs. 5-3 through 5-6 th e track has been
removed for clarity of illustration.

3 . Remove the two nuts, #51, from th e two eye
bolts, #11.

""),

~
. "---.' .. \ .

,
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FIG. 5-2

FIG. 5-3



4 . Remove th e two whiz lock screws, #20
secu r ing the rear suspens ion p lates ' to th e
rear a xle.

SERVICE MANUAL - 1976 MASSEY WHIRLWIND

5. Release the t rack tensi on by loosening th e
two screws, #46 .

6 . Remove hex screws, #53 and nu t, #54, o n the
two suspension p lates. Remove p la tes.

FIG. 5-4

FIG. 5-5

FIG. 5-6
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7. Remove the two whiz lock screws, #20,
located on the side of the tunnel in front of
the footrests.

The para-rail can now be removed from the
track and tunnel.

(B) DISASSEMBLY - "PARA-RAIL ® - SNOWMOBILE
SUSPENSION"

1. Bracket - axle ad ju stment #42

Remove the four (4) he x screw s, #2 1 and
lock nuts, #22.

FIG. 5-7

FIG. 5-8

. 5-6



2. Sp r ings #2 - #4

Place suspension o n the floor and install
spring release tool.

To relea se the sp r ings f ro m the spools , # 18 ,
the rear o f " Pa ra-Ra i l ® - Snowmobile
Suspens ion " m us t be he ld down while down­
ward pressure is app lied w it h t he ri ght arm
and upward pressure w ith the le ft arm.

3. li nk ag e Arm #30

SERVICE M ANUAL· 1976 MASSEY WHIRLWIND

FIG. 5-9

Remove the two screws, #25 , w ash ers
#26 and #48.

Remove the two button head screws,
#33 and spr ing retai ner s, #32.

FIG. 5-10

o
1

FIG.5-1 1
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4. Bogey Whee l #29.

Remove shaft , #28, and th is will allow the
bogey wheel #29 , tube spacers , #8, tube
spacers, #49 , bearing, #5 , and remaining
washers, #48 , to be free from suspens io n.
(Fig . 5-12.)

FIG . 5- 12

-'

FIG. 5- 13

v-
a

Remove the two screws, #25 , and washers,
#26, from the whee l shaft, #23 . Push sha ft
through ra i ls, #6 and spools a re removed.
(Fig . 5- 13.)

Remove the remaining e ight (8) screws, #25,
and washers, #26. This will allow the rail s to
be removed from the remaining shafts ,
bogey whee ls, and tube spacers. The " Para­
Rail ® - Snowmobile Sus pens ion" is com­
p lete ly d isassembled at this time.

5. Spools #18

6. Rails #6

FIG. 5- 14
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Ie) ASSEMBLY

1. Prior to assembly procedure, e nsure t hat a l l
co mponents are cl ean and a ll defective parts
have been rep laced.

2. App ly a coat of low temperature g rease to all
shaf ts prio r to assemb ly. .

3 . Reverse procedure as outlined for disassem­
bly.

NOT E: Ens ure that all tube spacers and bogey
wheel s a re assem b led in their respective areas
o n the shafts .

" o rq ue req u i rements for assem b ly are:

ITEM S TO RQUE

20 50- 60 Ft -Lbs .

21 15-19 Ft-Lbs

2 2 15-19 Ft-lbs

25 15- 19 Ft-Lbs

5 3 15-19 Ft-Lbs

5 4 15-19 Ft-Lbs

SERVICE MANUAL· 1976 MASSEY WHIRLWIND
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SPECIAL ADJUSTMENTS

"PARA-RAIL ® . SNOWMOBILESUSPENSION"
ADJUSTMENT

The rear spring adjustment governs p rel oad and
should be co rrelated with the w ei ght o f the rider
or r id ers normally using the m achine.

Too much sp r ing tension will result in a harsh ri d e
and in creases the w ei ght carr ied on the sk is , thu s
increasing steer ing effor t .

Too l ittl e spr ing tensi on will result in the bot­
toming out of the sus pens ion, a harsh ri d e a nd
sho r tened life to th e sus pension components w ill
occur.

1. The proper spr ing tensi on may be obta ined
by having the rider(s) sit o n the mach ine, in
the normal si tt ing position and measure the
distance between the fl oo r and th e bottom of
the running board at the rear of the m achine
(either side) . This m e asurement must be
4 1/ 2 " to 6".

2. To ad ju st , loose n the nuts on th e eye bolts
and adjust accordingly, maki ng certa in that
each spr ing is ti ghtened o r loosened the
same amount.

3. Repeat Step 1, and tighten the nu ts o n the
eye bolts secure ly when th e 4 1f2 " to 6 "
measurement is atta ined.

NOTE : When 300 Ib s. (combi ned passenger
w eight) is normally ca r r ied on mach ine, a " heavy
duty" spr ing kit shou ld be installed on mach ine.
This k it is availabl e at your Scorpion Distr ibutor
as an acce ssory item.
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"PARA-RAIL ® • SNOWMOBILESUSPEN·
SION" : TRACK TENSION

Proper tra ck ten sio n is ext reme ly im portant
to assure long life of a l l assoc ia ted co m­
ponents a nd eff iciency of th e t rack d r ive
sys tem .

Th e track tension shou ld be checked at the
f ollowing interval s :

1. When th e machine is new (d ealer
p reparat ion) .

2. A fter the first 10 hours.

3. Every 30 day s, or 200 m iles of operat ion.

4. At the start of each snow season.

The f ollowing procedure app l ies to a ll " Pa ra ­
Rail ® - Snowmobile Suspens ion" equ ipped
snowmob i les :

1. The track shou ld be a t room tem­
pera t ure or shou ld have been recen t ly
r un to remove any st iffness, ca used by
co ld w e ather.

2. Elevate the rear o f the mach ine.

3 . A d jus t each "Track Jack " to o ne a nd one
quarter in ch (1 1/4) .

4. In se rt both "Track Jacks" between the
track and both bogey whee ls, lo cat e d on
the third bogey ax le , ahead of the rear
idler whee ls.

5. If th e track is properly tensioned , the
gre en ring shou ld be just v isib le o r
aligned with the lip of the cylinder. Ad­
ju stment is required if the green r ing is
not visible , or is above the l ip of the
cylinder.

6. To m ake ad ju stmen t , loose n the lock
nuts on th e track qd ju stment bo lts , as
w ell as the rear suspens io n mounting
screws (rea r of tunne l just be low seat) ,
and e i t her t igh ten or lo ose n the ad­
ju stment bo lts unti l proper adjustment is
m ea sured on both " Track Ja cks" (green
ring a ligned with l ip on cy linder) .

7 . Retighten the lo ck nuts on the t ra ck a d­
ju stment bolts, as w e ll as the rear
sus pens io n mounting screws.

NOTE : "Track Jacks" are available a s acces­
sory items, Part #901736.

REAR SUSPENSION
MOUNTING SCREWS - - - --t

TRACK ADJUSTMENT
BOLTS- - --- - - ----'

FIG. 5-16
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IN THE EVENT "Track Ja cks" a re not ava ilab le, the
following procedure may be e m p loyed to ach ieve
track tension:

1. Th e track shou ld be at room temperatu re o r
shou ld have been rec ently run to rem ove any
stiffnes s, caused by cold w eather.

2. Elevate the rear of the m achine .

3. Apply ten (10) Ibs. of f orce or w ei ght even ly
distributed across the track unde r bot h
bogey wheels, loca te d o n the th ird bogey
axle, ahead of th e rear idler wheel s.

4. To make adjustment, loosen the lock n uts o n
the track adjustment bo lts, as w ell as th e
r ear sus pens ion mounting screws (rear of
tunnel ju st be low seat ), and e ither tighten o r
loosen the adjustment bolts to ac h ieve the
1 V4 in ch cl earance between track a nd bogey
wheels.

5. Remove ten (10) Ib s. f orce o r w eight and
retighten the lock nuts o n the t rack ad­
ju stment bolts, as w ell as the rear suspen­
sion mounting screws.
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