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AUTHOR’S NOTE

This manual was written without the knowledge, consentparticipation of the Otis
Elevator Company, and it does NOT have their endorgeniéiis manual is my own
work on my own initiative and the responsibility fes content is mine alone.

No official Otis S-71 technical or maintenance marhad been located. Except for the
sales brochure excerpt on page 3, the text, drawings, adgpaphs in this document
are my own work from my own reverse engineering donengnown S-71, and
comparison with other S-71's available for inspectiddespite 40-odd years of
electronics engineering and construction, technicaingtiand “jack of all trades” it is
still possible for me to err. | reserve the rightufmdate and correct this document as new
information becomes available. Comments, suggestamascorrections are welcomed.

© 2007 by Jim Kaness

Jim Kaness
4267 Varsity Street
Ventura, CA 93003-3803
805.644.3237
Wwww. jimkaness.com

Page 4



OTIS S-71 HISTORY

The Otis S-71 golf cart was produced between 1970 and 1976 by OAESIC a
subsidiary of Otis Elevator Company, and may be brandidere “Otis” or
“Westcoaster”. In 1970 Otis Elevator Company acquired Wesast Machinery
Company of Stockton, CA (renamed Westcoaster Compahy) manufactured a full
line of electric and gasoline powered vehicles for uédhe public roads- on airports,
factories, farms, ranches and golf courses. In 1976 Otik the Westcoaster / Otis
product line to EVA-Chloride, who was then engaged in @gveént of electric vehicles
for highway use. In 2005 many of these S-71 golf cartstéina sise.

EXCERPT FROM WESTCOASTER SALES BROCHURE [1]

The photo and text below are Copyright © 1971
by Otis Elevator Company and are used by permission.

/

model S-71

The most modern, sophisticated Golf Cart ever! Four
wheel stability, automotive steering, hypoid rear
axle, heavy duty vinyl seats, an exceptionally low
profile and contemporary fiberglass body all make the
new S-71 the epitome of the industry. A vacuum
formed plastic canopy is optional.
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OTIS S-71 GENERAL INFORMATION

INTRODUCTION

The Otis S-71 Golf Cart has a fiberglass body on a tulstdeel frame, and uses six 6-volt
batteries to power a GE 36-volt series (the field anthture are connected in series) DC
motor. Speed is controlled by adding or removing resistamcseries with the motor
voltage. The S-71 provides four speeds forward and revefrse.SF/1 weighs 740
pounds without batteries [1] and about 1100 pounds with batt€ogsspeed is 12 miles
per hour [1].

SERIAL NUMBER
One Westcoaster S-71 reported to me has an adhesikensenber label on the lower
dash between the steering wheel and the glove box.

OTIS S-71 ELECTRICAL

MOTOR

The motor is a General Electric DC Motor, Model 5BC48UBB rated on the nameplate
for 55-amperes at 36-volts DC. The nominal shaft horsepoating is 2.0. The field and
armature are connected in series. The motor termmal not be labeled- | have
arbitrarily labeled them 1 through 4 for correspondencth e diagrams on the
following pages. Terminals 1 and 2 go to the field windingrninals 3 and 4 go through
brushes to the armature. Brushes are accessible byirgnthe covers next to terminals
3 and 4.

Brake
Assembl

Shaft from
Differentia

DCMOTOR 2O
(Top View) 20

NOTE: Most electric motors have the field and armattwanected in parallel. When
motors are used for propulsion the field and armature ara@lyi€onnected in series as
this provides maximum torque at low speed. However asseoienected motor MUST
always have a load on it or its speed may rise to aafeirvalue [2]. This will not be a
problem unless the motor is removed from the S-71 fochbéesting.
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MOTOR REMOVAL

The motor mounts to the differential with two boltsdaa splined shaft. Remove all
electric cables from the motamaking sure that the terminal bolt does not rotate Use

a thin 9/16” end wrench on the rear nut while removirggftnt nut and the cable. Then
remove the brake cable assembly from the brake. Rerioy two bolts at the outer
perimeter of the rear motor housing from the diffeedrénd of the motor. The motor
armature has a splined socket that fits over a splingil sbming out of the differential

housing. It is a tight squeeze, but the motor may be palley from the differential and

removed from the S71.

In this condition the motor has no rear
bearing so while the armature may rotate] it
will rub on the stators. The motor rear
housing with a rubber shaft seal is bolted|to
the differential with four bolts. Remove the
four bolts and tap gently on the differentigl
side of the motor rear housing. The housing
will separate from the differential and come
loose. A paper gasket appears to be used
between the differential and the motor rgar
housing.

The photo upper-right shows the motor rea
housing still attached to the differential, just
after the motor is pulled off. The splined
shaft from the differential is visible in th
center of the housing. The motor is keyed|tt
this housing with a single small finger k
which should point toward the top of the c

The photo to the right shows the rear of th¢
motor with its rear housing missing, ju : £
after the motor is pulled off the differential. = : - 2
The splined socket is visible in the center of theadwnme. The finger key may be seen as
a dark spot on the outer case of the motor, near theftthe photo.
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MOTOR BRUSHES

The motor has two replaceable carbon brushes. Eaddh bis held in its holder by a

spring that may be pulled back by the fingers for brustovainEach brush has a heavy
stranded wire and lug that bolts (brush terminal) to aep@f flat steel which is spot

welded to the motor armature terminal as shown ipkido below.

Brush Holder

Brush Spring

Brush

Brush terminal

Armature
termina

The armature terminal bolt is insulated from the mdkmusing by an inner round washer,
an outer square washer, and a center bushing with a sgonarehole (to fit the square
shank on the bolt) and a square outer shape to fit theeshake in the motor housing.
One nut holds all this together and a second nut is usettdoh the electrical motor
cable. | have found two of these that were over-torcguexth that the center insulation
(between the washers) was destroyed and the bolt cotdterin its hole, bending the
metal tab attached to it. This could eventually lead &hort circuit. Both the brush and
the brush terminal screw should be readily accesdisleugh the inspection hole as
shown in the photo above. If the brush terminal isfally visible, look for bent (out of
proper shape) metal between the armature terminal andbrttsh terminal caused by
rotation of the armature terminal bolt.

DIRECTION CONTROL AND INTERLOCK

The Forward - Reverse lever on the control panel thireperates the high-current DC
polarity reversing switch. To prevent arcing, a norypaplen microswitch closes when
the lever is in the full “Forward” or full “Reverse” pion, allowing the solenoids to
apply power to the motor.
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SPEED CONTROL

The accelerator pedal operates a pushrod connected ties @eswitches inside the
enclosed box (under the seat) on which the soleno&gsaunted. As the accelerator is
pressed down, power is applied to the motor through two@dle and through resistors
(they look like coils of heavy wire) mounted under thetanoAs the accelerator pedal is
pressed further other solenoids reduce the amount otaressin the circuit. Five
solenoids and two resistors (one with a tap) offer &pgeds. This approach has been
used in electric street railways for over a century [3]

Solenoids LT and LB are both used to apply or remove p&wer the motor. The S-71
uses these two solenoids with their contacts in sesigparently to guarantee that power
can be removed from the motor in the event the cositan one of these solenoids should
weld closed. The other three solenoids (RT, RM, and &B)used to short out various
parts of the resistance for speed control.

Solenoid ON Accelerator Position
LT, Left Top A, B ,C,D
LB, Left Bottom A B, C,D
RT, Right Top B, C,D
RM, Right Middle C,D
RB, Right Bottom D

The accelerator, as it is pressed, offers OFF andigpussequentially labeled (by me) A
(slowest), B, C, and D (fastest). With any one @& thotor wires disconnected, and key
ON, you can hear the solenoids turn ON as the act®lasadepressed through its range.

The pushrod between the accelerator pedal and the ssvitehebe adjusted in length so

that, at rest, NO switches are engaged, and so jusiehbd#e accelerator bottoms on the
floorboard ALL switches are engaged.

The five solenoids are basically automotive start@ermids with all four terminals
isolated from the metal case and from each other.sblenoid coils are rated at 12 VDC
and show a measured DC resistance of 12 to 14 ohms. $xfythey are each operated
on 18 VDC. The solenoids are bolted to the metal bddirg the accelerator switches
but the nuts inside the box are not captivand will fall down inside the box if the bolts
are removed. Sheet metal screws may be used to re-@coignoid.

NOTE: THE S-71 MOTOR USES UP TO 55 AMPERES. FOR
SATISFACTORY OPERATION IT IS VERY IMPORTANT THAT AL
CONNECTIONS TO THE MOTOR, BATTERIES, RESISTORS, AND
REVERSING SWITCH BE CLEAN AND TIGHT.

An alternate version has been reported to me thataisesyle solenoid where mine has

LB and LT, and a high-current switch directly operatedH®y accelerator pedal, in lieu
of RB, RM, and RT. No further details are availabléha writing.
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HIGH CURRENT SCHEMATIC

This schematic shows the high-current connectionsdeet the batteries and the motor.
MOTOR 1 and MOTOR 2 are the field winding. MOTOR 3 and M®&T® are the
armature winding. Except as noted, all wiring in this diagns heavy-gauge stranded
copper wire (AWG-6 or larger) or copper strap rated forlesd than 55 amperes.

The Forward — Reverse switch swaps connections tarthature winding.

NOTE: The resistors shown are a fraction of an @ach and will measure zero Ohms
with the usual bench multimeter.

Small Red Wire, From Intern:
Charger Positive Output

LT LB

MOTOR 2 ‘NV\ — -} 36V BATTERY
l POSITIVE
RB T RMT RT T

SOLENOID HIGH
CURRENT
CONTACTS ARE

SHOWN AS
el

FWD-REV
SWITCH
ASSEMBLY
36V BATTERY
MOTOR 3 =t < NEGATIVE
MOTOR £ =——p»
FORWARD
MOTOR 1 MOTOR 1 TO MOTOR 3,
AND MOTOR 4 TO BATTERY NEGATIVE

REVERSE
MOTOR 1 TO MOTOR 4,
AND MOTOR 3 TO BATTERY NEGATIVE
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REVERSING SWITCH CONNECTIONS

Viewed from passenger side with control panel pulled fodwarhe MOTOR 4
connection is at the top. The dashed rectangles ashtinéng bars on the reverse side of
the switch assembly. The four unused bolt connectiomgaly there to help the shorting
bars slide smoothly over them to the intended coromweti

SHORTING BARS SHOWN BELOW IN ‘FORWARD’ POSITION.

J» MOTOR 4

BATTERY NEGATIVE TO
SOLENOID CONTROL
CIRCUIT (low current schematic)

BATTERY
NEGATIVE
36 VOLTS

> MOTOR 1

P MOTOR3

SHORTING BARS SHOWN BELOW IN ‘REVERSE’ POSITION.

J» MOTOR4

BATTERY NEGATIVE TO
SOLENOID CONTROL
CIRCUIT (low current schematic)

BATTERY
NEGATIVE
36 VOLTS

> MOTOR 1

P MOTOR3
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LOW CURRENT SCHEMATIC

This schematic is for the low-current wiring, showitng solenoid coils, switches, and
fuses. The accelerator switch progressively connecise rsolenoids as the pedal is
pressed down. With the accelerator resting, none ofstihenoids is energized. The
drawing shows the switch having energized LB and LT, tfer slowest of the four

speeds. The colored lines below indicate the wire cmde in my S-71.

PLUS 18 VOLT¢
From center of
36V battery bank

RB RM RT LB LT

' v

(faster speed) ACCELERATOR

SWITCH
20A Inline
Fuse oo

MINUS 18 VOLTS

AND BN g C B
MINUS 36 VOLTS . _o~o__|

From Fwd-Rev
Switch

Two Micro Switches
on Fwd-Rev
Switch Assembly

20A |I|

Meter

20A Fuse o
Fwd-Rev Switch
Assembly

Brown, From Interna
Charger Rectifier
Negative Output
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OTIS S-71 BATTERIES

BATTERY SPECIFICATIONS

My S-71 uses six 6-volt Trojan batteries, model T-105,drate185 ampere-hours for 5
hours. Each measures 7 1/8” wide by 10 3/8” long by 10 7/8” high.tWo 5/16 -18
threaded post connections are at diagonal corners. Qifjierquality deep-cycle Golf
Cart batteries may be used. Each T-105 weighs 62 pounds. bsgesy-lifting strap
rated for this weight when removing or installing ba¢te

TROJAN BATTERY DATE CODES

The Trojan date code is a letter-number combinatiamgéd on the negative post. The
code is MY, with the Month being A = January, B = kely, etc. The Year is a single
digit such that 3 = 2003, 4 = 2004, etc. Thus A3 indicates January 2003.

WARNING: WHILE 6 OR 36 VOLTS WILL NOT PRESENT A
SHOCK HAZARD, THE HIGH AMPERAGE AVAILABLE FROM
THESE BATTERIES CAN MELT OR WELD JEWELRY AND TOOLS
THAT MAY ACCIDENTALLY SHORT ONE OR MORE OF THESE
BATTERIES. TO ENSURE YOUR SAFETY WHEN WORKING ON
OR NEAR THE BATTERIES, REMOVE RINGS, WATCHES, AND
OTHER METAL OBJECTS FROM YOUR HANDS AND ARMS, AND
WRAP ALL TOOL HANDLES WITH TAPE.

WARNING: THESE BATTERIES CONTAIN SULFURIC ACID. IF
THIS ACID CONTACTS SKIN, EYES, OR OTHER BODY PARTS
IMMEDIATELY FLUSH WITH LOTS OF WATER.

BATTERY MAINTENANCE

Periodically check the fluid level in the batteries-aih 18 cells. Hot weather and the
battery charging process will normally cause the batd¢o lose water. Remove the caps
and verify that the fluid level is above the lead plates is not, slowly add DISTILLED
WATER until it is over the plates. DO NOT USE TAP WER, as the dissolved
minerals in it will shorten the life of the batiesi

Periodically check the battery terminals and, if aoyrasion is observed, clean the
battery terminals. Corrosion may be removed by usisglation of baking soda mixed
with just enough tap water to make a wet paste. Usinddatoothbrush, brush this paste
over the corrosion, let it stand a few minutes wthile paste bubbles, and then rinse the
terminals with tap water. Repeat as needed until thartals are clean.

Once the terminals are clean and the connectionsgéte smear automotive grease over
them to inhibit future corrosion.
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BATTERY LAYOUT AND WIRING
Driver’'s side view looking down on the batteries witle tseat raised. Top of the page is

the passenger side of the S-71. Left side of the pageaddhe front of the S-71.

— 1ov to Lights
7

/@K\
" g

\

-

47

+36V to LB

-36V to Fwd- +18V to All Solenoids

e &)
\_®
7\

% EXTERNAL CHARGER INPUT

GE 36-VOLT
SERIES MOTOR

Viewed From Front
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BUILT-IN CHARGER

The Otis S-71 originally came with a built-in battetyarger. In 2005 most of these are
not functioning and an external charger must be used.yinrS#il the transformer
apparently has an internal short. The transformerectifiers are under the front “hood”
behind the dash. The 20-ampere ammeter, timer, and AC @oweconnector are on the
operator control panel between the seats. Behindptnel, located on the Fwd-Rev
Switch Assembly, is a 20-ampere fuse between the chaugeut and the batteries.

The built-in charger uses a transformer and two diodgsSiril has two silicon diodes)
in a standard full-wave rectifier circuit. The transher has a tapped primary to
accommodate varying AC line voltages. The timer opsratethe AC input and allows
charging for the desired number of hours to prevent osegety. The ammeter confirms
that charging is taking place. The transformer and diodsshb® accessed by removing
the glove box in the dash. The glove box mounts with belts and tapped L-brackets
that grip behind the dash. To remove, unscrew the bis dbout 8-turns each. It should
then be possible to wiggle the glove box free of thér.déke transformer and diodes are
just inside and to the left.

Mounted Behind Dash Mounted on Control Panel

Transforme

20 Brown, Negative, to 20A Fuse and Ammi
115
110

Red, Positive, to LE

Timer

Black o~ Rec

White Rec

Ground to Chass

The recessed male AC power connector on the S-71lyeanb longer made in 2005. |
made a mating female connector from an L5-15R femalaemar by sawing the plastic
connector body to lengthen the arc of the openingi®igtound terminal.

Page 15



ADDED ACCESSORIES

The Otis S-71 did not originally come with the followiagcessories. Various owners
have added them to my S-71.

EXTERNAL CHARGER INPUT

The external-charger input is wired directly to the 3@-vwnnections to the battery
bank. The charger connector is a standard 30-ampere feomadector used for 240VAC
electric clothes dryers. The ground terminal is not useg.commercial 36-volt charger
may be used for charging the batteries. Mine is a Club+@odel 10470 “Solid State
Fully Automatic” charger.

LIGHTS

The front headlights and rear red tailights are aledim parallel and use 12-volts from
two of the 6-volt batteries as shown on the battaryrg diagram. This wiring has a 5-
ampere fuse for safety. An SPST toggle switch on thie claistrols the lights.

BATTERY STATE OF CHARGE METER

This expanded voltmeter is widely available (in 2005) af gait shops for about $30.
This “fuel gauge” is connected to the positive 36-volt dgttpost. The negative lead
goes to the key switch so the meter only works wherk#dy is ON. A 5-ampere fuse in
the negative lead protects the wiring.
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OTIS S-71 MECHANICAL

WHEELS AND TIRES

The S-71 has four wheels, which use 18 x 8.50 — 8 standard ayoltires widely
available in many tread designs. Normal tire pressu® i®Sl. | am using 10-PSI tire
pressure for a smoother ride on gravel roads. The S4rdigse in using a five-lug rim.
The current standard golf cart rim mounts with only fogs.

BRAKING

The brake pedal operates a single brake shoe that is pg#étst a drum attached (using
a key and an Allen screw) to the forward-end of theomahaft. The brake pedal is
attached to a flexible cable, the other end of wipialis on the shoe through a spring.
Pushing the brake pedal further engages a pawl that holdsdake ON as a parking
brake. The brake pedal is also interlocked with the ax®lr pedal. Simply pushing on
the accelerator pedal will release the parking brakeadjmsting nut and locking nut are
provided where the brake cable attaches to the sheeshide should be adjusted so that
the parking brake functions reliably. The photo belovaken from the driver’s side with
the seats raised, looking down on the motor.

MOTOR BRUSH
ACCESS COVERS

BRAKE
ADJUSTMENT

An alternate version has been reported to me thataudesk brake mounted on the rear
of the motor where mine has the drum mounted. No fudké&gils are available at this
writing.
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REAR SUSPENSION

Rear suspension on each side consists of a coil spritiga shock absorber inside each
spring (like a two-piece strut), and a swing-arm thatstioltthe rear axle and pivots at the
frame attachment.

The two rear swing-arms are of different constructime right (passenger) side is made
of hollow steel pipe. The left arm is of flat steBhe reason for this is unknown to me at
this writing.

The rear shock absorbers are stamped “Monro-Matidi thé part number “1034”. The
date code is “C10C71". The rear coil springs are pre-loadéd. Spring must be
compressed about an inch in order to safely bolt or lutlhe shock. We jacked up the
frame and set it on blocks located at the rear obé#teery framework, just at the forward
edge of the rear trailing arms, and then used a flokryader the rear axle to raise the
axle until the shocks could be fastened without tensidrve rubber bushings for the
shocks may be replaced with HELP! part number 31018 or Napayraber 650-1113.

FRONT SUSPENSION

Front suspension on each side consists of a flat demflespring and a flat half-leaf, and
shock absorber. The rear end of the leaf spring andela&lére solidly bolted (no pivot)
to the frame. The forward end of the whole leaf spisngplidly bolted to the front axle.
The shock absorbers are located between the frantasd the frame.

The front shock absorbers are stamped “MAECO” withgad number “A40099”. The
date code is “C2D73".

STEERING
Steering is a conventional automotive type. | stromsglgpect the S-71 uses the same
components as were used for Otis gasoline-powered produather power and speed.

The steering assembly has a total of six greasegittithree on each side as indicated by
the arrows on the photos below.

N/ \
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REAR AXLE AND DIFFERENTIAL
The rear axle and differential are of tha
automotive type. The differential cal
provide power to either rear wheel.
strongly suspect the S-71 uses t
same components as were used
Otis gasoline-powered products
higher power and speed.

The differential cover, facing rear hg
an oil plug with a square hole for
3/8” ratchet drive and used fg
inspecting and adding gear oil (s¢
photo). Standard 90-weight gear oil
suggested.

REAR WHEEL BEARINGS

Each rear wheel uses a ball-bearing wheel bearingeldda the end of the axle housing.
For access, jack up the rear axle and remove the teselwRemove the cotter pin and
castle nut holding the hub and pull the hub straight of$ siplined to the axle shaft. The
bearing will be visible at the end of the axle. Tisaring should be flooded with clean
grease. | have not removed one of these so canndudhgr the exact procedure for
bearing removal. The bearing appears to be retainedpolateathat bolts to the end of the
axle housing (with a large opening for the axle and throwigich the bearing may be
viewed). To replace the hub align the splines of the dmdb rear axle and push on.
Replace the castle nut and tighten until it is tightnthack off the nut until the cotter pin
can be inserted through the castle nut and axle and lackeldce. Then replace the
wheel. The recommended wheel lug nut torque is unknown tbuiné use a 3/8 hand-
ratchet and %-inch deep well socket for this with gocdlte.

FRONT WHEEL BEARINGS

Each front wheel has an inner and an outer rolleriigpéhat should be well greased. For
access, jack up the front axle and remove the fronelwRemove the grease cover from
the hub by prying it straight out. Remove the cottergpid castle nut holding the hub and
pull the hub straight off. The roller bearings will ldut of the hub- they are only secured
by grease. To replace the hub align the roller beamvits the axle and push the hub
onto the axle. Replace the castle nut and tighteniuistitight, then back off the nut until
the cotter pin can be inserted through the castle nbtdie and locked in place. The hub
should rotate freely and have no side or end play. Tlegptace the wheel. The
recommended wheel lug nut torque is unknown to me but | 848 leand-ratchet and -
inch deep well socket for this with good results.
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SEATS AND BATTERY ACCESS

The two individual seats are bolted to a piece of Y2-piglvood (covered with indoor-
outdoor carpet) that is hinged at the front edge for adcethe batteries. A rod and rod-
holder (for propping up this cover during battery maintenaaoe located on the battery
side behind the driver’'s seat. The passenger seat maithtfour bolts from the rear of
this cover into tapped nuts in the seat. The drivegs s®unts to adjustable tracks so it
can be moved fore and aft to accommodate the drivertralcks have threaded studs that
extend through the cover and are attached with washdrawgs. The left-rear nut also
secures the rod and the right-rear nut also securesdhwelder.

OPERATOR CONTROL PANEL

The operator control panel mounts to the fiberglass bsthg a bolt, nut, and washer at
the top end (between the seats) and using either arbsliteet metal screw at the bottom
edge near the floor. Remove the upper bolt first. Tleenove the bottom fastener- it

screws into a captive Tinnerman U-type self-retairgpged nut on the inside lip behind
the fiberglass. When the bolts are removed, lift uptloe panel about %2-inch so the
bottom lip clears the fiberglass. The panel may thempullled forward a few inches for

access to the components mounted on it. The heawrypatibles and the studs on the
reversing switch may hang up on the fiberglass but witktl@ patience and care the

panel will come free for inspection and maintenance.

Bottomendo —m>

control panel

<— Lip part of control panel

Fastener ——> I:l: ! _
<— Tinnerman speed nut

Fiberglass body (partial)
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