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BATTERY
The ba ttery comprises a number of separate elements ,
each located in an individual cell in a hard rubber case .
Each element consists of an assembly of positive plates
and negative plates which contain dissimilar active mate­
rials kept apart by separators. Elements are immersed in
electrolyte composed of dilute sulfuric acid . Plate straps
Oocatedon top of each element} connect all positive plates
and all negative plates into groups. Elements are connected
in series electrically by connectors which pass directly
thru case partitions between cells . Battery top is a one­
piece cover. Cell connec tors , whi ch by-pass thru cell par­
titions, connect elements along shortest practical path .

- GENERA L
With length of electrical circuit inside battery reduced to
a minimum, internal voltage drop is decreased and results
in improved performance, particularly during engine crank­
ing at low temperatures .
A battery generally has 2 classifications of ratings: (I) a
20 hour rating at 800 F. and (2) a cold rating at 0 0 F .
which indicates crankin g load capacity. Ampere-hour rat­
ing (found on batteries) was based on 20-hour rating. For
example, a battery capable of furnishing 3 amperes
for 20 hours , wh il e maintaining a specified average indi ­
vidual cell voltage , would be c las s ifie d as a 60 ampere
hour battery (e .g . 3 amperes x 20 hours = 60 A.H.).

PRECAUTIONS
When charging batteries, an explosive gas mixture forms
in each cell. Part of this gas escapes thru holes in vent
plugs and may form an explosive atmosphere around bat­
te ry if ventilation is poor. This· explosive gas may remain
in or a round battery for several hours after it has been
charged . Sparks or flames can ignite this gas and cause
an in te rna l explosion which may shatter the battery.

The followin g precautions should be observed to prevent
an explosion:

1. Do not smoke near batteries being charged or which
have been charged very recently.

2. Do not break live circuits at terminals of batteries,
because a spark usually occurs at the point where a
live circuit is broken. Always be careful when con­
necting or disconnecting cable clamps on chargers .
Poor connections are a common cause of electrical
arcs which cause explosions.

3 . DO NOT reverse polarity of battery terminal to cable
connections, or Thunderbolt Ignition components
can be severely damaged.

SPECIFIC GRAVITY READIN GS

A hydrometer can be used to measure specific gravity of
electrolyte in each cell. (Figure l)

0 5418

Figure 1. Checking Specific Grav ity

870

Hydrometer measures percentage of sulphuric acid in bat­
tery electrolyte in terms of specific gravity. As a battery
drops from a charged to a discharged condition, acid
leaves the solution and enters the plates, causing a de­
crease in specific gravity of electrolyte. An indication of
concentration of electrolyte is obtained with a hydrometer.

When using a hyd rometer, observe the following points:
1. Hyd rometer must be clean, inside and out, to in­

s ure an accurate reading.
2. Never take hydrometer readings immediately after

water has been added . Water must be tho roughly
mixed with electrolyte by charging for at least 15
m.inutes at a rate high enough to cause vigorous gas­
Sing.

3 . If hydrometer has built-in thermometer, draw liquid in
several times to ensure correct temperature before
tak ing reading.

4 . Hold hydrometer vertically and draw in just enough
liquid from battery cell so that float is free floating .

Hold hydrometer at eye leve I so that float is vertical
and free of outer tube, then take reading at surface
of liq uid. Disregard curvature whe re liquid rises a ­
gainst float stem due to capillarity.

5 . Avoid dropping battery fluid on vehicle or clothing,
as it is extremely corrosive. Any fluid that drops
should be washed off immediately with baking soda
solution.

I GNI TION AND EL E C T R ICAL SYST EM S - 3 E - 1



Sp ecifi c gravity of e lec tro lyte varies not only with per­
centa ge of a c id in liquid bu t also with temperature . As
te mpera ture in creases electrolyte expands s o that spe cific
gravity is reduced . As temperature drops, electrolyte con­
tra cts s o th a t s pe cific gravity increases. Unles s these
va ria t ions in s pe cific gra v it y are taken into account,
specific gravity obta ined by hydrometer may not give a
true indi cation of concent ratio n of acid in e le ctrolyt e .

A fully cha rged ba ttery will have a spec ific gravity read­
in~of a pproxima te ly 1.270 at an electrolyte temperature of
80 F.1f e le ctrolyte temperature is above or below 80 0 F ,
a dd it io ns or subracti ons must be made in order to obtain a
hy drome ter re a di ng corrected to 800 F standa rd . For every
100 above 80 0 F , a dd 4 s pecific grav ity points (. 004) to
hydrometer reading . Example : A hydrometer reading ofl .260
at Ll O? F would be 1.272 co rrecte d to 80 0 F, indicating a
fu lly charge d ba tte ry .

1 ,

For every 100 below 80 0 F , subtract 4 points (.004) from

the reading. Example : A hydrometer reading of 1. 272

at 00 F would be 1 .240 co rrected to 80 0 F , indicating a
partially charged Battery .

SPECIF IC GRAVITY CELL COMPARISON T EST

This test may be used when an instrumental teste r is not
available . To pe rform th is test, meas ure specific gravity
of each cell , regard less of state of charge, and interpret
results as follows :

• If spe cific gravity readings show a difference be ­
tween highest and lowest cell of .050 (50 poi nts) or
more , battery is defective and should be repla ced .

ELECTROLYTE LEVEL
Ch e ck elec tro lyte lev el in ba tte ry regularly. A battery, in
use in hot wea ther , should be che cke d more freq uently be ­
caus e of more rapid loss of water. If electrolyte level is
found to be low, then color less, odorles s, dr inking or dis ­
tilled wa ter sh ould be added to each cell unt i l liq uid level
rises approx. 3/ 16" over plates. DO NOT OVERFILL, be ­
ca us e this will cause loss of electrolyte and result 10

poor performan ce , s hort li:fe and exc es s ive co rro s ion .

CAUTION: During service,only water should be
adde d to the battery, no t electrolyte.

Liquid level in cells should never be allowed to drop be ­
low top of plates , as portion of plates exposed to air may
be pe rmanen tly damaged with a resulting loss in pe rform ­
ance .

CH A RGIN G

Th e following basic rule applies to an y battery charging
situation:

1. Any battery may be cha rged at any rate in ampe re for
a s long a s spewing of electrolyte (from violent gassing)
does no t oc cur , and for as long as elec trolyte tempera­

ture does not exceed 125
0

F. If s pewing of electrolyte
occurs, or if e lectrolyte temperature exceed 125 0 F.,
chargin g rate (in amperes) must be reduced or tempo­
rarily halted to av oid damage t o the engerizer.

2. Battery is fully charged when , over a 2-hour pe riod at
a low charging rate in amperes , all cells are gassing

freely (not spew ing liquid electrolyte), and no change
in specific gra vity occurs . Full cha rge specific gravi ty
is 1 .260-1 .275, corrected for electrolyte te mpe rature
with electrolyte level at spl it r ing , un less electrolyte
loss has occured (from age or ove r- filli ng) in whi ch
case specific gravity reading will be lower . For most
s a tis fa ctory cha rg ing, lower ch arging ra tes in amperes
a re recommended.

3. If, after prolonged charging , s pe c ific gravity of at least
1.230 on all cells cannot be reached, battery is no t in
optimum co ndition and will not provide opt imum per ­
formance ; however , it may continue to prov ide addi ­
t ion al serv ice, if it ha s pe rformed satisfactorily in the
past.

CLEA N IN G

External condition of battery should be che cked peri ­
iodi ca lly for damage s uch as cracked cov er, case and
vent plugs or for presen ce of d irt and corros ion .

Keep ba ttery clean in a rea of the terminals . Ac cumu la t ion

of acid film and dirt may permit current to flow between

3E-2 - I GNI TION AND E L EC T R I C A L SYSTEMS

te rminals , which wi ll s lowly dis charge the ba ttery . For
best results when clean ing ba tteries, wash firs t with a
di luted ammonia or a s oda solut ion to neutralize a ny acid
present, then flus h wi th clean wate r. Care must be taken
to keep vent plugs tight, so that neu tra l iz ing s olution does
not enter ce Ils .
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CABLES

T o insure good electrical contac t, cab les should be clean
and tight. If ca ble terminals are corrode d, cables should
be disc onnected and terminals cleaned separately with a

soda solution and a wire brush. After cleaning and install­
ing clamps, apply a thin coating of petroleum jelly on cable
clamps to retard corros ion.

CARRIER an d HOLD-DOWN

Battery carrier and hold-down should be clean and free
from corrosion before installing battery. Carrier should be
in sound mechanical condition so that it will support bat­
tery securely and keep it level.

To prevent battery from shaking in its carrier, hold-down
bolts should be tight; however, bolts should not be tight­
ened to the point where battery case or cover will be placed
under a severe strain.

STORAGE
All lead acid batteries have an inherent self-discharge
characteristic when not in use. Recharge every 45 days or
when specific gravity dr ops be low 1. 230. Before charging,
cove r plates with distilled wa ter , but not over 3/16" above
perforated baffles. Charge rate sh ould not be more than 6
amperes . Disc ontinue cha rg ing when specific gravity
reaches 1.260 and 800 F (27 °C).

Store batter y as follows:

1. Remove battery from its installation as soon as pos ­
sible and remove all grease, s ulfa te and dirt from top
surface with water hose and compressed air hose or
other means.

272R1
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2. Cover plates with distilled water, but not over 3/16"
above perforated baffles .

3 . Lubricate terminal bolts well with cup grease or pet­
troleum jelly .

4. With battery in a fully -charged condition (specific grav­
ity 1.260-1.275), store in a dry place , where temper­
ature will not fall below freezing.

5. Remove battery from storage EVERY 45 days . Check
water level and put on charge for 5 to 6 hours at 6 am ­
peres. DO NOT FAST CHARGE .

6 . When ready to place battery back into service, remove
exces s grease from terminals (leaving small amount on) ,
recharge as necessary and reinstall in your snowmobile .

IGNITION AND EL ECTRICA L SYSTEMS - 3E-3
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CHARGING and ELECTRIC START SYSTEMS

MODELS 220-250

GENERAL

-
CHARGING SYSTEM

Alternating c urrent (generated in stator windings) fl ows
to re ctif ier which produce s di rect curren t for ch a rgi ng
batte ry . Negat ive side of rectifier is gro unded; posi t ive
s ide connects to wiri ng harness. Direct cu rre nt pas s es
from re c t ifi e r , th ru ammete r and on to pos itive s ide of
battery. Negative s ide of battery is connected to e ng ine
ground.

WARNING : When installing battery, 00 NOT
reverse battery leads on b attery terminals. 00
NOT spark battery le ads agains t batte ry te rminal s
to check polarity. Damage to ch arging system
components may result, if these precautions are
not o bserved.

NOTE: On 220E and 220ER (below VEHICLE Serial No.
2547576), install an auxilia ry ground strap as shown in
Figure 1. Also rem ove the rect ifier and all insulating
material from the grounding surface to ensure proper
grou nding of the rectifier to the plate.

ELECTR IC START SYSTEMS

A 12-volt battery s upplies electrical power to operate
electric start systems . These sy stems con s ist of a 12­
volt starter and starter engaging mechanis m and a starter
solenoid on electri c (E) models. They include dual starters

Figure 1. Aux iliary Grounding Strap Insta lled

and so leno ids, a forward-reverse start swi t ch and an
electronic starter lock -out on electric reverse (ER) mode ls .

Forward- reverse start switch located in dash is used to
select direction of rotation in whi ch engine is to be start ­
ed. Starter lock-out prevents any possib il ity of energizing
either forward or reverse start system s while engine is
running.

IMPORTANT: All 250ER vehicles must be equipped with
Starter Motor Pro tector D·5900IA2.

)

COMPONENT CHECKS
CHARG ING SYSTEM
Use VOA Electrical Tester (C-91 -52751) and Magneto
Analyzer (C-91.25213) for testing components.

IMPORTANT: Before making any tests with VOA
Tester, tum meter selector to range specified and
adjust pointer to ohms set position with small red and
black leads clipped together. Ohms set position MUST
BE readjusted each time meter range is changed.

STATOR ASSEMBLY· CHARGING CIRCUIT

Test charging circuit of stator assembly with VOA Tester.
Disconnect both yellow/red leads from rectifier.

NOTE: Stator assembly may be checked without re­
moving flywheel.

CHARGING CIRCUIT SPECIFICATIONS - STATOR

Check Range Reading

Between 2 yellow/red RXI .6-.9
leads

Between eit her RXlOOO No contin uity
yellow/red and ground

3E-4 - IGNITI ON AND ELECTRICAL SYST EMS

DIODE RECTIFI ER

Test diode rectifier with Magneto Analyzer. Tum selector
switch to position No.3 ("Coil Continuity") and clip
small red and black leads together. Tum meter adjust­

ment knob for Scale No.3 until meter pointer lines up OIl

right side (set position).

NOTE: Late model rectifiers have only two diodes
and one alternator terminal .

Figure 2. Testing Positive Diode

272Rl



TESTING POSITIVE DIODES
1. Connect small red t est lead to eit her alternator terminal

and connect black lead to positive t erminal of rectifier.
(Figure 2) Meter pointer should move to rightof Scale No.
3.

2. Reverse test leads on rectifier. Meter pointer should remain
stationary at left side of Scale No. 3.

3. Repeat Steps " a" and " b" on t he opposite alternator
terminal. This \ViII determine condition of positive diodes.

TESTING NEGATIVE DIODES
1. Connect small red test lead to eithe r alternator terminal

and con nect black lead to positive ter minal of rectifi er.
(Figu re 3) Meter pointer should remain statio nary at left
side of Scale No.3.

2. Reverse test leads on rectifier. Meter pointer should move
to right side of Scale No.3.

3. Repeat Steps " a" and "b" on opposite alternator terminal.
This will determine condit ion of negative diodes.

F..... 3. Testinq N..ative 0;0"" •

COMPONENT CHECKS

STARTING SYSTEM

Figure 4. Testing Starter Solenoid

Terminal
Use Magneto Anal yzer (C-91-252 13) for testin g components.

STARTER SOLENOID(S)

1. Te s t starter sol enoi dfs) with Magneto Analyzer. Turn
selector switch to position No. 2 ("Distributor Re­
sistance") and clip small red and black leads togeth er . .
Turn meter adjustment knob for Scal e No.2 until meter
pointer lines up with set position on left side of "OK"

block on Scale No.2.
2. Connect small red test lead to one large terminal of

solenoid and connect small black test lead to other
large terminal as shown in Figure 4.

3. Using 12-volt battery and jumper leads, conne ct posi­
tive lead to small "S" terminal of solenoid.

4. Connect negative battery lead to "I" terminal of
solenoid.

5. Meter pointer hand must move into the "OK" block ,
or solenoid is defective and must be replaced.

CAUTION: Do not connect battery leads to large
terminals of solenoid, or meter will be damaged.

FORWARD - REVERSE START SW ITCH COlER" MODELS
ONLY}

Test forward - reverse start switch wi th Magneto Analyzer.
Tum selector switch to position No.2 (" Dis tri butor Re­
sistance") and clip small red and black leads together.
Turn meter adjustment knob for Scale No. 2 until meter
pointer lines up with set position on left side of "OK"
block on Scale No.2.

Connect Large
Red Jumper Lead
(12-Volt Battery)

Connect Small
Red Test Lead

"5" "I"
Terminal

Connect Large
Black Jumper Lead
(12-Vol t Battery)

Connect Small
Black Test Lead

272R1 IGNITION AND ELECTRICAL SYST EMS - 3E·5
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FOR WARD-REVERSE STAR T SWITC H TEST

Switch Position Between Magn eto Analyzer
(Figure 5 ) Termin al s Po inter (Scal e 2)

a. Forward Ye llow/black -ve llow "OK" Block

b. Fo rward YeIlow/bl ack-gree n No Mov ement

c. Re ve rs e Yellow/black-green " OK" Block

d. Reverse Yellow/black-yellow No Movement

Yellow/ Bla ck Wire

Yellow Wi re

Figure 5. Side View of Forward - Reverse Start Switch

ST ARTER LOC K-OUT (HER" MODELS ONLY)

The following electrical and/or trouble checks may be used to
test starter lock-out and starter motor protector (D-59001A2).

NOTE : Starter lock-out shield (D-55320) MUST BE
installed on all 220ER Snow mobiles below CHASSIS
Serial No. 2547965. All snowmobiles above this serial
number and all replacement starter lock-outs have an
internal shield.

ELECT RICA L CHECKS

Use VOA Electrical Tester (C-91-52751) to test star ter
lock-out and starter motor protector, as outlined in the
following chart.

IMPORTANT: Before making any tests with VOA Tester,
turn meter selector to range specified and adjust pointer to
ohms set position with small red and black leads clipped
together. Ohms set position MUST BE readjusted each
t ime meter range is changed.

STARTER LOCK-OUT CHECKS

Check Range Reading

Read lead to green terminal
Black lead to cast ing Rx100 10-15 ohms

Red lead to cast ing 12.5-17.5
Black lead to green termina l Rx100 ohms

Red lead to white terminal
Slight

Black lead to casting Rx1000
up-scale

defl ection

Red lead to cast ing No

Black lead to white te rmina l Rx1000 continuity

Red lead to white terminal
Slight

up-scale
Black lead to green terminal Rx1000

deflection

Red lead to green terminal No
Black lead to wh ite terminal Rx1000 continuity

STARTER PROTECTOR CHECKS
Check Range Reading

Red lead to any wire No
Black lead to cast ing Rx1000 continuity

Red lead to eit her brown wire
Black lead to yellow wire d irectly
opposite Rx100 8-12 ohms

Red lead to either yellow wire
NoBlack lead to brown wire directly

opposite Rx1000 con tinuity

TROUBLESHOOTING

1. NO START (ei the r start sys tem will not energi ze when
ignition key is pla ced in the s tart pos ition).

CHECK

a. Install a jum per wire from gre en starter lock -ou t
terminal (with green/white wire connected) to a
c onve nie nt gr oun d.

b. If forward and re verse start systems can be en er­

gi zed with this j umper wire installed, starter lock­
out i s inope ra tive an d mus t be rep laced.

2. NO LOCK-OUT F EATURE (forwar d s tart system can
be ene rgi ze d whil e en gine is running in forward ro­
tation).

WARNIN G: DO NOT attemp t to energi ze reverse
el ectric start system whil e engine is running in
either rotation above idle, or serious engine or
starter motor damage can occur.

CHECK

a. With engine runn ing in FORWARD ro ta ti on a t idle
(1250-1350 RPM), attempt to energize the FOR­
WARD s tart s ystem by briefly placing iga rtion key
in start position.

b. If forward start s ys tem can be energized, starter
lock-out is inoperative and must be replaced. -STARTER

Refer t o Sectio n 6 "Starter s " , for te s t a nd re pair procedure s .

3E-6 - IGNIT ION A N D EL ECTRICA L SYSTEMS 272R1



CHARGING and ELECTRIC START SYSTEMS

ROCKET (339cc) and LIGHTNING (398cc)

GENERA L

CHARGING SYSTEM

Alte rn at ing curre nt, ge ne rated in the fl ywhee l magneto
lig ht windi ng , fl ows to a heat sink wh ic h pr odu ces dire ct
curre nt for battery cha rging . Dire ct curre nt passes from the
hea t sink to th e positive (+) terminal of the battery. Ne ga­
tive (-) terminal of ba ttery goes to ground,

ELECTRIC START SYSTEM

A 12-volt battery supp lie s electrica l power to op erate the
electric s tar t s ystem. This s ys tem co nsists of a 12-vo lt
starter , starte r s olen oid a nd ke y s witch.

HEAT SINK CHECKS

The heat sink func t ions as a re ctifier t o co nve rt flywhee l
ma gne to curre nt t o dire ct current for battery charg ing. A
fuse is located between th e battery and heat diode to pre ­
ve nt damage to the magneto stator if th e heat sink diod e
bec omes shorted. Th e starter motor wi ll continue to oper­
ate if the fuse is bl own, but the battery will not charge.
The rectifier can be chec ked as fo ll ows:

Use VOA Electrical T es t er (C -91 -5275 1) to t es t heat sink .

Check Range Read ing

Red le ad to heat s ink p late
R x 1 8-15 ohms

Black le ad to fu se terminal

Red lead to fuse terminal
R x 1 No continuity

Black lead to heat sink plate

STATOR CHECKS

Us e VOA E le ct rical Tester (C -91-5275l) to test light
winding of stator as outl ined in following chart.

IMPORTANT: Before making any tests with VOA Test­
er, turn meter selector to range specif'ied and adjust
pointer to ohms set po sition with small red and black
leads cl ipped togethe r. Ohms set position MUST BE

readjusted each time meter range is changed.

Chec k Range Readi ng

Red lead to blue wire R x 1 .4 - . 6 ohms
Black lead to ground

STARTER

Refer to Section 6 " Starters" for tes t and repair procedures.

BATTERY

Refer to preceding " Ba tt ery" section for battery information .
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CHARGING and ELECTRIC START SYSTEMS

HURRICANE (644cc)

GENERAL

-
-'

CHARG ING SYSTEM

The charging system is a full wave rectifier which consists of 6
poles of the permanent magnet alternator. The rectifi er
portion of th e charging circuit is located in th e switch box .

ELECT RIC START SYSTEM

A 12-volt battery supplies electrical power to operate the
electric star t system. This system consists of a 12-volt starter,
starter solenoid and key switch .

STATOR and SWITCH BOX - CHARGING CIRCUIT

1. Disconnect th e 2 yellow/red wires from th e yellow
terminals on the switch box.

2. Disconnect the red/ whit e stator wire from th e in-line
connector.

STATOR CHECKS

Check Range Readin g

VOA leads connected to 2 Rx1 2-4
yellow/red stator wires

VOA leads connected to one
yellow/red stator wire and red/ Rx1 1-2

white stator wire

VOA leads connected to red/ Rx1000
No

white stator wire and grou nd continuity

3. With a VOA Electrical Tester (C-91-52751), complete the
following measurements, making sure that the pointer of
the VOA Meter is adjusted to the ohms set position with
the VOA leads shorted.

SWITCH BOX RECTI FIER CHECKS

Check Range Reading
1. Red VOA lead to gro und and

black VOA lead to each yellow Rx1 7-14 *
terminal

2. Reverse VOA leads in Ste p 1 Rx1000 No *
cont inuity

* If checks indicate rectifier circuitry in switch
box is malfunctioning, DO NOT replace
switch box ; install Rectifier Kit (D-57580A3).

STARTER
Refer to Section 6 "Starters" for test and repair procedure.

BATTERY
Refer to preceding "Battery " section for battery information.
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CHARGING and ELECTR IC START SYSTEMS

440 MAX (438cc ) with CHASSIS

SERIAL NO. 3447382 and BELOW

GENERAL
CHARG ING SYST EM

Alternating cur rent (AC) , generated in th e flywheel magneto
light winding, flows to a rectifier which produces direct
curren t (DC) for battery charging. Direct current flows from
recti fier thru a fuse to battery.

ELECT RIC STA RT SYSTE M

A 12-volt battery supplies electr ical power to operate the
electr ic start system . This syste m consists of a 12-volt starter
motor , starter solenoid and key switch.

RECTIFIER CHECKS

Rectifier converts flywh eel magneto current to direct current
for battery charging. A fuse is located between battery and
rectifier to prevent dama ge to magneto stator if rectifi er
becomes shorte d. Starter motor will continue to operate if
fuse is "blown", but battery will not charge. Rectifi er can be
checked as follows:

NOTE: Use VOA Electri cal Tester (C-91-52751) to test
rectifier. R emove ye llow rectifier wire from terminal block
and red rectifier wire from fus e.

Check Range Readi ng

Red VOA lead to red wire, Rx1000 No continuity
black lead to yellow wire.

Black VOA lead to red
wire, red VOA lead to Rx1000 Cont inuity

yellow wire.

STATOR PLATE - LIGHT (CHA RGIN G) W INDING CHECKS

Use VOA Electrical Tester (C-91-5275 1) to test light winding
. of stator plate as outlined in fo llowing chart .

IMPORTANT: Before making any tests with VOA Tester,
turn meter selector to range specified and adjust pointer to
ohms set position with small red and black leads clipped
together. Ohms set po sition MUST BE readjusted each
time meter range is changed.

Check Range Reading

Betwee n 2 yellow wires Rx1 .1 - .5

Red VOA lead to one vel-
low wire , black lead to

No continuity
gro und . Rx1000

Red VOA lead to other
ye llow wire, black lead to Rx1000 No continuity

gro und .

STARTER MOTOR/ STAR TER SOLENOID /BATTERY

Refer to Sect ion 6 , Part B ("Starter Motors ') for starter motor
and solenoid test and repair procedures.

1273R1

Refer to preceding "B attery" section for battery information.
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CHARGING and ELECTRIC START SYSTEMS

MARK I (6 4 4 cc) and MARK][ (644cc)

GENE RAL

CHARGING SYSTEM

Alternatin g cur rent (AC), generated in the flywheel stator
windi ng, flows to a full wave recti fier which produces direct
curren t (DC) for battery charging. Direct current flows from
rectifier thru fuse to battery .

RECTIFIER

Rectifier converts flywh eel stator current to direct current for
battery charging. A fuse is located betw een battery and
rectifi er to prevent damage to snowmobile circuitry and
electrical component s. Starter motor and lights WILL NOT
operat e if fuse is "blown " . Rectifi er can be checked as
follow s:

NOTE: Use VOA Electrical Tester (C-91-5275l) to test
rectifier. Red and y ellow/red wires must be removed from
rectifier before testing.

IMPORTANT: Befo re making any tests with VOA Tester,
turn meter selector to range specified and adjust pointer to
ohms set position with small red and black leads clipped
together. Ohms set position MUST BE readjusted each
time meter range is changed.

No. 3

/

07300

ELECT RIC START SYST EM

A 12-volt battery supplies electri cal power to operate the
electric start system. This system consists of a 12-volt starter
motor, starter soleno id and key switch.

CHECKS

NOTE : Refer to Figure 1 for rectifie r terminal identifica ­
tion.

Check Range Reading

Red VOA lead to grou nd .
black lead alternate ly to Rxl000 Cont inuit y
terminals on e (1) and 3.

Black VO A lea d to
grou nd . red lead alt er- Rx l000 No continu ity
nately to ter minals one (1)
and 3.

Black VOA lead to ter-
mina l 2. red lead alter-

Rxl000 Co nt inuit y
nate ly t o termi nals one (1)
and 3.

Red VOA lead to te rmina l
2. black lead altern ate ly to Rxl000 No cont inuity
ter mina ls one (1) and 3.

STATOR - CHARGING CIRCUIT CHECKS

Use VOA Elect rical Tester (C-91-52751) to test charging
circuit winding of stator, as outlined in following chart .

IMPORTANT: Before making any tests with VOA Tester,

3E-10 - IGNITION AND EL ECT RICA L SYST EMS

turn meter selector to range specified and adjust pointer to
ohms set position with small red and black leads clipped
together. Ohms set position MUST BE readjusted each
time meter range is changed.
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Remov e 4 yellow/red wires from rectifier. Two of the
yellow/red wires are tachometer wires and 2 are stator
char ging circuit wires. The 2 yellow/red wires, which exte nd
thru the backplate below th e starter motor, are stator charging
circuit wires.

NOTE : Ref er to "Ignition and Electrical Systems" Sect ion
3B fo r stator ignit ion winding tests.

Check Range Reading

Betwe e n 2 yellow/red Rxl .4 - 1.5
wires.

Red VOA lead to one yel-
low/red wire, black lead to Rx l000 No cont inuity
ground .

Red VOA lead t o ot her
yellow/red wire, black lead Rx l000 No cont inuit y
to grou nd.

STARTER MOTOR/SOLENOID/BATTERY

Refer to Section 6, Part B ("Starter Moto rs') for starter motor
test and repair procedures .

1274Rl
i I

Refer to this section, Page 3E-5, for starter solenoid tests.

Refer to preceding " Battery" section for battery information.
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CHARG'ING and ELECTRIC START SYSTEMS

440 M AX , 440 MIX and 440 SIR with CHASSIS

SERIAL NO. 3709838 thru 4064696

GENERAL

CHARGING SYST EM

Alternating current (AC), generated in the flywheel stator
windings, flows to a voltage regulator and full wave rectifier
which produces regulated direct current (DC) for battery
charging. Direct curre nt flows from recti fier thru fuse to
battery .

ELECTR IC START SYSTE M

A 12-volt battery supplies elec tric al power to operate the
electric start syste m wh ich consists of a 12-volt starter motor,
starter solenoid and key switch .
A fuse is located between battery and rectifier to prevent
damage to snowmobile circuitry and electrical components.
Starter motor, charging system and lights WILL NOT operate
if fuse is "blown".

STATOR - LIGHT (CHA RGIN G) WINDING CHECKS

Disconnect chassis electrical harness from engine electrical
harness by separating connector located by secondary ignition
coils. Use VOA Electrical Tester (C-91-52751) to perform th e
following sta tor checks:

IMPORTANT: Before making any tests with VOA Tester,
turn meter selector to range specified and adjust pointer to
ohms set position with red and black meter leads clipped
together. Ohms set position MUST BE readjusted each
time meter range is changed.

Check Range Reading

VOA leads con nected be-
tw een 2 yellow stator Rx1 .1 - .5
wires.
VOA leads connected be-
tween one yellow stator R x 1000 No continuity
wire and gro und .

VOA leads connected be-
tw een ot her yellow stator R x 1000 No continuity
wire and ground.

RECTIFIER CHECKS

Disconnect red, yellow/red, yellow and brown wires from
rectifi er te rminals. Use VOA Electrical Tester (C-91-52751)
to perform following rectifier checks, being sure that pointer

No.2

Positive
Terminal

07300

Figure 1. Rectifier Assembly

3E-12 -IGNITION AND ELECTRICAL SYSTEMS

of VOA Meter is adjusted to ohms set position with VOA leads
shorted.

NOTE: Refer to Figure 1 fo r rectifier terminal identifica­
tion.

Check Range Reading

Red VOA lead to ground,
black lead alte rnate ly to R x 1000 Cont inuity
t ermin als one (1) and 3.

Black VOA lead to
gro und , red lead alternat e- R x 1000 No cont inuity
Iy t o t erminals one (1) and
3.

Black VOA lead to te rmi-
nal 2, red lead alte rna te ly R x 1000 Cont in uit y
to termin als one (1) and 3.
Red VOA lead to terminal
2, black lead alte rna te ly to R x 1000 No co nt inuity
terminals one (1) and 3.

1274R1



VOLTA GE REGULATO R
IMPORTANT: A defective volt age regulator usually will
result in failure of charging system on an electric model
and no lights on a manual mod el. Lights will continue to
operate on an electric model until battery is discharged.

Afte r checking sta to r-light (charging) windin gs and rectifier as
outlined preceding, and voltage regulator is suspecte d of
causing th e failure, check voltage regulator in either man ner as
outlin ed following:
1. Install new voltage regulator and check operation of

battery charging system.
2. On electric st art ing snowmobiles, disconn ect red fused

wire from No. 2 term inal of rectifi er. (F igure 1) Using
VOA Electri cal Tester (C-91-52751), proceed as follows:
a. With VOA Meter turned to 50 amp s range, connect

VOA leads between red fused wire and No.2 terminal
of recti fier. (Figure 1)

b . With snowmobile lights turned off , manu ally start
snowm obil e engine. Run engine at IDLE speed and
check output of charging system. Out put should be 3-5

amps at 2 ,000 to 2,500 RPM's. Stop engine. If outp ut
is OK, refer to "Starter Motor/Solenoid/Battery",
following. If no output , refer to "Step C", follow ing.

CAUTION: DO NOT operate engine abo ve IDLE
SPEEDS or for an extended period of time with
wire(s) disconn ected.

c. Disconn ect brown and yellow voltage regulator wires
from rectifi er. With snowmobile lights turned off,
manually sta rt snowmobile engine. Run engine at
IDLE speed and check outp ut of charging system.
Output shou ld be 3-5 amps at 2,000 to 2,500 RPM's.
Stop engine. If VOA meter now shows an outp ut,
voltage regulator is faulty and must be replaced. If still
no output , check the following components: Rectifier,
fuse, stator-light (charging) windings , all circuitr y and
all elect rical conn ectio ns.

STA RTER MOTOR/STARTER SOLENOID/BATTERY

Refer to Section 6 , Part B ("S tarter Motors") for st art er motor
and soleno id test and repair procedu res.

Refer to preceding " Battery" section (page 3E-l ) for battery
information.
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CHARGING and ELECTRIC START SYSTEMS

440 M/X and 440 SI R with CHASSIS

SERIAL NO. 4064697 and ABOVE

GENERAL

CHARGING SYSTEM

Alternating curre nt (AC), generated in the flywheel stator
windings, flows to a voltage regulator/rectifier assembly which
produces regula ted direct curre nt (DC) for battery charging.
Direct current flows from voltage regulator/rectifier assembly
thru fuse to battery.

ELECT RIC START SYSTEM

A 12-volt battery supplies electrical power to op erate th e
electric start system which consists of a 12-volt starter motor,
starter solenoid and key switch.
A fuse is located between battery and voltage regulator/
rectifier assembly to prevent damage t o snowmobile circuitry
and electrical components. Starter motor, charging system and
lights WILL NOT operate if fuse is "blown".

STATOR - LIGHT (CHARGING) WINDING CHECKS

Disconnect chassis electr ical harne ss from engine electrical
harness by separating connector located by secondary ignition
coils. Use VOA Electr ical Tester (C-91-52751) to perform th e
following stator checks:

IMPORTANT: Before making any tests with VOA Tester,
turn meter selector to range specified and adjust pointer to
ohms set position with red and black meter leads clipped
together. Ohms set position MUST BE readjusted each
time meter range is changed.

Check Range Reading

VOA leads connected be-
twe en 2 yellow stator R xl .1 - .5
wire s.
VOA leads connected be-
tw een one yellow stator R x 1000 No continuity

wire and ground.

VOA leads connected be-
tween other yellow stator R x 1000 No continuity
wire and ground .

VOLTAGE REGULATO R/RECTIFIER ASSEMBLY
IMPORTANT: A defective regulator/rectifier assembly
usually will result in either failure of battery charging
system or overcharging of battery. If battery charging fails,
lights and starter motor will be operable until battery is
discharged. If battery is being overcharged, frequent water
fillings may be required to maintain correct electrolyte
level.

If, after checking fuse and stator-light (charging) windings as
outlined, preceding, th e regulator/rectifier assembly is sus­
pected of causing th e failure, check th e regulator/rectifier in
eith er mann er as outlined following:

1. Install new voltage regulator/rectifier and check operation
of battery charging system (lights and starter motor should
be ope rable). If charging system still is not operating
correctly, carefully check all circuitry, all electrical con-

nections and refer to "Starter Motor/Starter Solenoid/
Battery", following.

2. Disconnect red fused wire from terminal of term inal block.
Using VOA Electrical Tester (C-91-52751), proceed as
follows :
a. With VOA Meter turned to 50 amps range, connect

VOA leads between red fused wire and terminal of
terminal block with 2 red wires still attached .

b. With snowmobile lights turned off, MANUALLY
START SNOWMOBILE ENGINE. Run engine at IDLE
speed and check output of charging system with meter.
Output should be 3 to 6 amps at 3,000 RPM (output
will depend on condition of battery). Stop engine. If
outp ut is OK, refer to "Starter Motor/Starter
Soleno id/Battery", following. If no output, refer to
"Step I " , preceding.

STARTER MOTO R/STARTER SOLENOID/BATTERY
Refer to Section 6, Part B ("Starter Motors') for starter motor
and solenoid test and repair procedures.
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Refer to preceding "Battery" section (page 3E-I) for battery
info rmation.
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