Golf Car Batteries
New Ratings Match Power To Use

By ROBERT L. BALFOUR
Vice President

Club Car, Inc., A Johns-Manville Company

F GAS RATIONING becomes a

reality gasoline powered golf cars
and boats will probably be among
the early casualties. This could pre-
sent a very great and expensive
problem for golf courses using
gasoline powered golf cars. It is
causing such courses to take a long
and careful look at electric powered
golf cars.

Even if gas rationing does escape
the scene, courses using gasoline
powered golf cars must think twice
about the smoke, noise, odor and
pollution problems. There is the
aistinct possibility tonat anti-smog
devices may have to be installed on
all gasolne powered golf cars at
costs that could run all the way
from $75.00 to $125.00 per golf car.

Lignt-weight electric golf cars are
now being marketed that will pro-
vide 36-54 and even 72 golfing holes
on a single battery cnarge, even on
the hilliest and most mountainous
golf courses.

Thus, it is becoming more and
more important that all personnel
having anytning to do with golf
coursess fully understand the golf
car battery and its maintenance.

Electric golf cars are now being
powered by batteries identified as
75, 88 or 106-minute batteries, in-
stead of the old rating of 180, 195
or 220 ampere-uour batteries. The
American Golf Car Manufacturers’
Association ana Battery Council ln-
ternational have aaopted the new
rating system.

Generally speaking the 75-minute
battery is tne equivalent of tne ola
stanaard 18U-amp battery: the 88-
minute battery is tne equal to a 195-
amp battery anda the lUS-minute
battery replaces what was formerly
Kknown as a 22v-amp battery.

The new rating system wzlil enable
golf course personnel to better un-
aerstand the service tney can expect
irom tne batteries being used in
their electric golf cars.

A battery is rated by testing with
a special battery discharge tester
whicn discharges the battery at a

constant rate of 75 amps. It should
be done at a temperature of 80° F.
This machine records the elapsed
time for the voltage to drop to 5.25V
per battery, or 31.5 volts for a set of
six batteries. This is not a fully dis-
charged or dead condition, but rep-
resents a safe level of discharge
which will allow the battery to be
recharged and put back into service.
Therefore, a battery which can be
discharged at a constant rate of 75
amps for 88 minutes before the ma-
chine senses a voltage drop to 5.25
volts is known as an 88-minute bat-
tery.

Each battery contains approxi-
mately 400 cycles of life. If a battery
is charged after only 50% of its
power has been used (specific gravi-
ty of 1.200-1.210) only one-nalf cycle
is removed from its life and the bat-
teries should normally perform for
two times 400, or 800 battery
charges, before they must be re-
placed.

The golf car that is operated with
batteries at or below the 50% re-
serve may actually achieve another
18 holes of golf, but can do so only
by deep-cycling tne batteries and re-
moving the energy four to six times
faster. A deep-cycled battery will
cost the owner two to three full cy-
cles of the 400-cycle batteries’ life
and result in having to replace bat-
teries after 166 to 200 battery
charges.

It is very important that the golf
car you buy must not simply have
tne capacity of going 36 holes of golf
on a single charge. 1t must have the
capacity of going 36 holes of golf
without deep-cycling the batteries
below the critical 1,200 specific
gravity level.

A golf course's net proit picture
on golf car rentals will improve
consiaerably if they aaopt a policy
of retiring a golf car to the car shed
for charging wuoen the specific
gravity reaches the 50% reserve
level of 1,200 specific gravity. Fur-
thermore, it only costs 13.6 cents
worth of electricity to charge a set
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of batteries at the 509 reserve level
and it takes 27.1 cents worth of
electricity to charge batteries after
they have been deep-cycled.

The owner of golf cars will want
to know how much current is being
drawn from the batteries in each
golf car being evaluated. The golf
course having a sizeable golf car
fleet would find it will pay excellent
dividends to own a good ammeter
(an instrument for measuring elec-
tric current in volume) as well as a
sensitive voltmeter. With these two
pieces of equipment, each golf car
being considered can be tested for
power consumption.

Providing you water, charge and
care for your batteries properly, a
golfer maintenance man should be
able to predict how many rounds of
golf the golf car will give each day
before having to deep-cycle the bat-
teries; how many montns of service
one can expect from the batteries;
approximately what your electrical
costs will be for charging the bat-
teries.

The average golf car being oper-
ated witn tull pedal acceleration
will araw an average of 75 amps
from tne batteries and if tne bat-
teries last 88 minutes under these
conditions they are considered to be
s8-minute batteries.

If a heavy golf car operates with
a full pedal amperage draw aver-
aging 150 amps (twice the standard
draw of 75 amps), an 88-minute bat-
tery becomes only a 44-minute bat-
tery and will need to be deep-cycled
after 22 minutes of full pedal
operation.

If a light golf car operates with a
full pedal amperage draw averaging
only 38 amps (one-nalf the test draw
of 75 amps), an 88-minute battery
becomes a 176-minute battery and
will need to be deep-cycled only
after 88 minutes of full pedal opera-
tion.

Amperage draw against a battery
will vary depending on the operat-
ing weight of the golf car itself, the
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OLF has really come into its own

in the past 10 years and that can
be attributed to many factors; in-
creased earning power on the part of
the average American, more leisure
time available to the working golfer,
more and more women taking up the
game, increased television coverage,
bigger purses being offered on the
pro circuit, and an increase in the
number of golf facilities available
to the public.

But perhaps the single most im-
portant factor in the growth of golf
1s the golf car. It also represents,
today, the most profitable revenue-
producing item for a golf club,
whether public or private.

At one time, the golf car was
anathema on the course. Who wants
those vehicles driving all over, clut-
tering up the course? And after all,
where’'s the exercise in golf if you
use a golf car?

Now, the golf car has come of age.
It does not take the exercise out of
golf. The exercise is in playing the
game, being outside and competing.
Most important is the fact that the
golf car has speeded up play, vital
with the growing numbers of golfers
taking to the fairways. And it has
opened up more golf to more elderly
golfers who were unable to play be-
cause of the strain of walking 18
holes.

Grounds maintenance personnel
also recognize the benefits of the golf
car. With today’s turf tires, the golf
car does less damage to the course
than golf shoes.

Because a golf car fleet is recog-
nized as a necessity, new clubs open-
ing up figure a fleet in the operating
budget. However, some older clubs,
although a small percentage, still
allow member ownership of golf
cars. How do they go about convert-
ing to a club owned fleet?

Let’s take a minute to balance
private ownership of cars against
club ownership, looking at it from
both the individual standpoint and
club mangement.

In all cases, I am referring to the
electric golf car. Eighty percent of
all golf cars in use today are electric
and this number will increase as
more and more people are becoming
conscious of the need, not only to
conserve fuel but also to eliminate
the noise and pollution caused by
gas-consuming vehicles. Also, the
figures I quote are for the Otis four-
wheel electric golf car although
initial purchase prices are about the
same, regardless of brand.

Let’s say a golfer owns his own car
for which he paid $1500.00. For
evaluation purposes, we will use
five years as an average life span of

DD

a golf car with a resale value of
$400.00 at the end of five years.
During those five years, he’ll put out
about $45.00 a year for insurance.
He will probably also replace the
complete set of batteries twice dur-
ing those five years at a cost of
$150.00 each set. Golf cars require
tune-ups, just like any other moving
vehicle, and the cost for two of those
during the five year period will run
about $75.00. Service calls for such
things as flat tires or blown fuses,
etc., are all to be considered.

GOLF CARS

PRIVATE
Vs.
CLUB
OWNERSHIP

By DENVER BROWN
Sales Mgr., Special Vehicle Div.
Otis Elevator Company

If his club offers storage and
maintenance facilities, he can keep
his car at the club for a monthly
storage fee of approximately $15.00
and an additional $10.00 per month
for preventative maintenance and
get-ready charges. This is strictly a
matter of convenience and is not
mandatory. If he opts to keep it at
home, he must count in the cost for a
trailer and a slightly increased elec-
tric bill for recharging that vehicle
at home.

So what is the golf car costing the
individual owner? Taking into con-
sideration the maintenance and ser-
vice costs, replacement of batteries
and the 1nitial purchase price, the
cost comes to about $3600.00 over the
five year period, less the $400.00 re-
sale value.

Now what if that golfer plays at a
club or facility which maintains its
own golf car tleet? What would be
the rental cost to him and how would
i1t balance out against his own mem-
pership of the golf car?

1t he plays a round of golf a week
for bz weeks at an average car rental
rate of $8.00 per round, 1t would cost
nim $z,060.00 over a five year period.
But he would probably split the cost
with a playing partner. And this is
all. He would not have the hassle of
maintaining his own car, of provid-
ing sworage and of worrying about
winter siworage in areas with seasonal
play, nor would he pe faced with the
expense oI replacing an outdated or
worn out car.

¥rom the club’s point of view,
what 1s more important is that the
rental income represents practically
clear protit to the club and just as
umportant, to the members of that
clup, decreases the amount of yearly
assessments. In short, an individual
cannot justify ownership unless he
plays more than three times per
week, year round.

One golf car alone, acquired by the
club (and we will discuss the
methods of acquisition later) for
$1,500.00 and rented out five times a
week for 52 weeks at a rental rate of
$8.00 (national average), would
pring in $2,080.00 for the first year.
And that's based on only one rental
per day. On weekends that car will
e rented out twice a day on the
average — depending on play.

As you can see, that car has
brought in a profit in the first year
of operation. The second year, the
profit picture is even better when
the initial purchase is no longer a
factor.

Granted there are services and
maintenance costs, replacement of
batteries, etc., just as with private
ownership of golf cars. Even taking
that into consideration, the profit
picture is still impressive.

And remember, too, that the elec-
tric golf car is a simple machine to
maintain. Take Otis’ golf car. It
comes with its own built-in charger
and plugs into any 110 volt outlet.
No auxiliary power equipment is
needed. It has a cycolac body with a
welded tubular steel frame. It is
weather resistant and its high-
impact, rugged cycolac body is rust
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lllustrated: New 12 hp Turf-Truckster with optional automotive steering.

10 ylgars ;
Turf-Irucksters keep
proving themselves.

That 10-year-old Turf-Truckster ~ we've gained more experience transport for men, material and
in the back is still working as and production know-how. Each machines. But now, with optional
hard as the brand new model in year we've made our vehicles a hydraulic system and PTO, it
the foreground. They were built little more productive. powers a whole system of

to last then...they're built even modular accessories that aerate,

For example, the current 18 hp
Turf-Truckster works harder
Cushman has been in the small than ever. Providing dependable
vehicle business for a quarter

better today. top dress, spray and dump

hydraulically. It's an efficient,
time saving system that can cut

of a century...and has grown your initial equipment and labor
to be one of the world's largest costs dramatically.

manufacturers of small The Turf-Truckster. A good buy
vehicles of all kinds. Each year " in 1963...a better buy today.
vity.

« Write today for free, detailed catalog
WMAN OMC-Lincoln, a Division of Outboard Marine Corporation, P.O. Box 82409, 1548 Cushman Drive, Lincoln, Nebraska 68501
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Nine Points

By DANIEL L. HEDGLIN
Cushman Service Manager

ANT TO GIVE your golf cars or
gasoline-powered utility vehi-
cles nine lives? Here’s how!

Golf course superintendents and
their crews often can prevent seri-
ous problems that require expensive
overhauls if they follow daily, rou-
tine maintenance pointers. So, by
adhering to the following nine sim-
ple step-by-step small gasoline en-
gine maintenance pointers, you can
add years and miles of dependable
service to golf cars and utility ve-
hicles.

Keep Air Cleaners Clean: Cleanli-
ness is essential to air-cooled en-
gines on golf cars since the engines
operate close to the ground and at

Small engine maintenance is not difficult. It does require regular checks on vital low speeds. Thus the engines are
parts. Here workman checks engine and replaces air cleaner. vulnerable to dirt. It wears out more
engines than do long hours of opera-

Check engine markings for specifics. tion. Even a small amount of dirt

will wear out a set of piston rings
in a few hours.

Check the air cleaner daily, es-
pecially if the vehicle is being used
under extremely dusty conditions.
Dry air cleaner elements should be
cleaned by removing them and tap-
ping them lightly on a flat surface to
remove dirt. After cleaning in this
manner, if it is not possible to see
light through the element, it has
served its useful life and should be
replaced.

Check or Change Oil: Small en-
gines have small crankcases, so the
oil level should be checked daily.
The oil should be changed at inter-
vals recommended by the engine
manufacturer. Change the oil while
the engine is warm. This will allow
the oil to flow more freely and carry

OIL DRAIN PLUG away more contamination. Refill the

crankcase to the proper level with a

Lubrication is vital to engine performance. Gap on spark plug should be checked good grade of oil of the recommend-
regularly. ed viscosity or weight.

Spark Plugs: Worn, dirty or im-
properly adjusted spark plugs can
cause hard starting and faulty oper-
ation. Spark plugs should be
changed every 100 hours of opera-
tion. Before removing -the spark
plugs, blow or clean the area around
the spark plug to avoid the pos-
sibility of dirt or sand getting into
the engine. Since it is generally not
economical to clean spark plugs,
they should be relpaced with new
ones. Be sure to check the gap of
the electrodes on the new spark
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For Smooth Running Engines

plug, since it is unlikely that it will
be properly set for your engine. Gap
the plug to the engine manufactur-
er’s specifications.

Start the plug in with your fingers
to avoid cross-threading. Use a
wrench only after you know it is
started properly. Tighten the plug
tight but don’t over-tighten. A tor-
que wrench will assure the proper
setting.

Points: Inspect the breaker points
every 500 hours or yearly and re-
place them if necessary. Points that
are pitted or burned should be re-
placed.

Care should be exercised when
handling a new set of points. Clean
the new set of points with a piece
of lint-free paper and then avoid
touching the contacts with your
fingers. The oil from your hands can
cause a new set of contacts to start
burning and fail prematurely.

Install the new set of points and
carefully adjust the gap to the
manufacturer’s recommended set-
ting. Remember that in many en-
gines the correct point setting will
also assure proper timing. On en-
gines having variable timing, it will
be necessary to adjust the timing
with the aid of an automotive timing
light.

Condenser: The condenser is an
inexpensive part, but is just as im-
portant to the ignition system as the
points. Therefore, it only makes
good sense to replace the condenser
every time the points are replaced.

Clean Combustion Chamber: Au-
tomotive fuels, constant speed and
load operation gradually result in
build-up of tetraethyl lead deposits
in the combustion chamber of golf
cars and gasoline-powered utility
vehicles. Manufacturers usually sug-
gest that the combustion chamber
be cleaned every 100 to 300 hours of
operation to remove these lead de-
posits.

To clean the chamber, remove the
cylinder head and scrape or wire-
brush the lead and carbon deposits
from the head, around the valves
and from the piston top. Then re-
assemble the cylinder head, using a
new gasket. When tightening the
cylinder head screws, be sure to
tighten them in an alternate se-
quence. For best results, tighten
them with a torque wrench to the
manufacturer’'s specifications.

Cleaning Exhaust Ports: Two-cy-
cle engines will get a build-up of
carbon in the exhaust system. These
carbon build-ups are just as detri-
mental in the exhaust port as they
are in the cylinder head. If these
ports are left to build up with car-
bon, hard starting and a loss of pow-
er will be the result. To clean the
exhaust ports, remove the muffler
and/or exhaust pipe and clean the
ports with a wooden dowel.

Carburetor Adjustments: Lack of
engine power and black sooty ex-
haust smoke indicate the fuel mix-
ture is too rich. An over-rich mix-
ture can be caused by either a

clogged air cleaner or a carburetor
needing adjustment. So, always
check the air cleaner before adjust-
ing the carburetor.

Main fuel adjustment—First, turn
the “main fuel” screw clockwise un-
til it bottoms lightly (don’t force it),
then back out two turns. With the
engine thoroughly warmed up and
running at full throttle and full
load, turn the “main fuel” screw in
until the engine slows down (lean
setting). Then turn the screw out
until the engine regains speed and
then starts to slow down (over-rich

(continued on page QQ)
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Version of a solenoid speed control arrangement. Contacts
on face plate activate the solenoid holding coils as the foot
pedal is depressed.

Typical sliding bar speed control. Resistor coils mounted on
the back side of switch are at the left. At right stationary

bass is shown. ltem in lower right is the brush on sliding

Gol;r Car

Trouble-Shooting

BEFORE getting into a diagnostic

malfunction study of the electric
system of the golf car, maybe it
would be better to digress a little
into fundamentals of the system and
describe briefly how it works.

The electrics can be divided into
four main component areas, i.e., the
batteries, the charger, speed control
and the motor. Each area has its
own specific task to perform and is
subjected to its own peculiar mal-
functions.

The batteries can be considered

By CHARLES W. POOLE
Engineering Manager
Electric Vehicle Div.
Westinghouse Electric Corp.

as the fuel tank of the vehicle and
as such they have to be initially
filled up with energy before the
vehicle can be made to perform.
And in the process of performing,
obviously, they become empty again.
In the case of electric storage bat-
teries the re-energizing is accom-
plished by passing an electric direct
current through the batteries. Ac-
tually in one end and out the other.
This may sound strange, but the
electricity is not stored in the bat-
tery at all but by passing a current

through the battery, internal chang-
es take place which enable electrici-
ty to flow from the battery at a
later time.

What happens when an external
electrical source is applied to the
battery is a chemical action between
the negative and positive place in
each battery cell This action is aid-
ed and in fact couldn’t take place
without the presence of the electro-
lite, which is a solution of water
and sulfuric acid. Later, when an
electrical demand is placed on the
battery, this chemical action revers-
es itself and causes electrons or elec-
tricity as we know it to flow from
the battery.

It is the condition of the electro-
lite which indicates the state of this
chemical action and hence the state
of charge of the battery.

The tool used to test the electro-
lite is called a hydrometer and no
electric vehicle repair or mainte-

(continued on page LL)
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This is a typical motor armature assembly and brush rig-
ging assembly. The commutator section of the armature is

at the left side.

HH

Above is a Hydrometer. The inner float indicates specified
gravity of the electrolite.
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You don’t have to cure
something you have already
srevented... 3336 prevents

7 major diseases on tees,
fairways and greens.

T ey

. USE SYSTEMIC 3336 TO"‘fﬂEVENT‘ ALL
- DISEASES. 3336 CONTROLS AND PREVENTS HDISE' : g B = «z:@"'

AS FUSARIUM ROSEUM, DOLLAR SPOT, RED THREAD, "'; o T W
COPPER SPOT, HELMINTHOSPORIUM (LEAF SPOT), BM""" "‘“”“'" St
PATCH AND STRIPE SMUT. L it o T
There’s no need to wait for the first signs of a disease to am i S |

That’s the costly time to treat. With 3336 you'll need as little &
one ounce per 1,000 sq. ft. This means you can cover larg
.such as fairways and tees. . .and 3336 gives you up to 4
trol. On greens, weekly sprays during the disease inei
has resulted in disease-free greens all season Iom"'“

Keep your turf out of the sick bed with a 3¢
PREVENTION PROGRAM. You'll feel

- REMEMBER: Cleary’s 3336 Turf F
. cide is non-phytotoxic, non-
and systemic too.

Call your distributor tot_il
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product, then that product tends to stay put. E-Z Go.

The world's largest exclusive producer of golf cars. Gas, electric, three wheel and tour. A division of Textron Incorporated.



GOLF CAR
TROUBLE-SHOOTING

(from page HH)

nance shop should be without one.
The hydrometer measures the spe-
cific gravity (sp. gr.) of the electro-
lite which is approximately 1.26
when the batteries are charged or
the complete chemical charging ac-
tion has taken place. When the bat-
teries are completely discharged or
a complete chemical reversal has
occurred, the sp. gr. is about 1.18.

Don’t let the term specific gravity
throw you, it simply means “times
the weight of water.” Hence, an
electrolite with a 1.26 sp. gr. is 1.26
times heavier than water. Therefore,
the lower the sp. gr. number the
closer the electrolite is to water,
and the battery less able to perform.

It would be very convenient if we
could simply plug or connect the
batteries to the nearest electrical
wall socket receptacle for some peri-
od of time in order to recharge the
batteries. Unfortunately, this cannot
be done for two very good reasons.

First, the electricity delivered by
the utility companies is of the type
called alternating current which
would not create the required in-
ternal chemical action of the battery.

Secondly, the supply current is
usually at a potential of 110 volts.
Most golf car electric systems run
on a 36 volt battery pack and the
recharging voltage should only be
slightly higher to avoid battery
damage.

This then dictates the need for a
charging system which in essence
does two things; steps the supplied
voltage down to a more acceptable
level and changes the alternating
current to a direct current. Another
necessary feature is a timer switch
which shuts off the charging opera-

tion after a predetermined time
period.

The next aspect of the electrical
system is the speed control device.
As the name implies, this enables
the operator to manipulate the ve-
hicle at various speeds as desired.
The type of speed control most often
encountered in golf cars is of the
stepped resistor method.

The resistors, usually four, are
connected in series into the battery
power supply circuit and are by-
passed individually by advancing
the speed control foot pedal.

The by-passing can be accom-
plished by a copper sliding bar ar-
rangement or by other more sophis-
ticated methods. Usually solenoid
contractor units.

The function of the resistors is to
create a voltage loss in the supply
line from the batteries to the motor.
Therefore, as each resistor is by-
passed, the voltage to the motor
increases until all resistors are by-
passed and the motor is receiving
full battery voltage and so can per-
form at maximum power.

Finally, the motor which converts
the electrical power into useful,
mechanical work is again usually of
the series-wound traction type. This
means that the coil windings on the
rotating armature shaft are con-
nected in series in the battery pow-
er circuit with the coil windings of
the stationary motor field.

This is achieved by means of the
stationary carbon brushes and the
rotating commutator section of the
armature shaft, which enables cur-
rent to pass through the rotating
armature coils.

One other necessary requirement
is the ability to reverse the rota-
tional direction of the motor. This
is done by changing the polarity of
either the motor armature coils or
the field coils. To accomplish this a

heavy-duty contact manual switch
is employed.

That then briefly outlines the
basics of the system, so if a cry for
help is received from an irate golfer
on the 5th tee whose car has pooped
out, what do we do.

In trouble shooting malfunctions
in any piece of equipment, always
start with the simplest possibilities.
In this case, if the car will not run,
assume that the electrical energy
from the batteries is not reaching
the motor. This then could mean:

1. A loose terminal connection in

the power circuit at any one of
the connecting points, i.e., the
batteries, motor, speed control,
or the forward reverse switch.

2. A broken power cable, unlike-

ly, but possible.

3. Poor or no electrical contact in

the forward/reverse switch.

4. Poor or no electrical contact in

the speed control system or a
broken resistor coil.

5. Poor or no electrical contact

between motor brushes and the
commutator.

Looking for loose or broken leads
in the field should not be difficult
to do or fix on the spot. Checking
the forward/reverse switch for good
continuity maybe possible in the
field, depending on the construction
of the switch. Similarly with the
speed control. If it is a simple, slid-
ing-bar type then a visible inspec-
tion should tell if it is making good
or bad contact. If a solenoid switch
is employed, place the forward/re-
verse switch in neutral, then manip-
ulate the foot pedal. All solenoids
should close with definite clicks if
working properly. If not, the prob-
lem could be in the activating cir-
cuit or the solenoid contacts. This
then would lead to more difficult
and complicated trouble shooting
and would require repair shop work.

Checklist For Golf Car Trouble Shooting

Problem Check Points

Car will Check battery Check for loose Check forward/ Check s Check motor

not run for charge or broken leads & reverse for good control for brushes for
connections connections good contact good contact

Car runs Check battery Check brakes & Check speed Check motor

slow for charge mechanicals control brushes

Car runs Check battery Check speed Check motor

slowly then for charge control brushes

stops

Car takes Check speed

off suddenly control

Battery not Check charger Check AC supply Sus

cmprzn'; fuse, leads for voltage sulfated battery;

charge and connections Replace
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