A FTER COMPLETING the main frame,
drive-unit frame and all other work
described in Part | 1ast month, the next ste
in construction of the cart is installation o
the batteries. Heavy-duty, 6-volt batteries
rated at 170-amp. hours or better should be
used to assure maximum performance.
Batteries having bolt-on connecting posts
are the best for installation in the cart, as
they allow interconnection of the batteries
with inexpensive "bus bars" of 1/8x 3/4-in.
aluminum flats, Fig. 19. Screw strips of
3/4 x 3/4-in. hardwood to the floorboard
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around the batteries to keep them in place.
Batteries shown in Fig. 19 are standard-
sized, grouped in a rectangle and centered
in the cart. If long, narrow batteries are
used, place them four in a row across the
center of the seat space. Weld a frame of
3/4-in.steel angles for a hold-down and se-

cure this frame on two ends by means of
long 5/16-in. bolts passed through the floor-
board. This arrangement is similar to that
used to hold the batteer%/_ln an automobile.
The lower, |eft-hand detail in Fig. 15 shows
how four 6-volt batteries can be hooked
t%%ether for 12 volts, the
detail to the right shows a
24-volt hookup. Note the
6-volt take-off for lights.
If the cart is used on the
street, it will require a
horn and lights as well as
a license. When extra ac-
cessories are installed, tap
each unit from a different
battery. This distributes
the electrical drain so that
one battery is not over-
taxed. Because the bat-
teries are charged as a
unit, when the other three
were fully charged, the
battery from which all the
accessories were draining
still would not be up to
standard.

Next, it is necessary to
determine the method to
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use for reversing the motors you are goin
to use. Most traction motors have 3 or
terminals on the outside, with a diagram
printed on the motor or terminal box, so no
changes are necessary in thistype of motor.
Most surplus aircraft motors will require
that short leads be run through the brush
cover to extra terminals on an insulated
base outside the motor, as shownin Fig. 16.
Reversing diagrams sometimes are sup-
lied with these surplus motors, but it is
est to have an electrician check to make
sure it is right. A diagram supplied with
motors used on the original cart was in-
correct; it recommended reversing the
polarity of the brushes, resulting in a dead
short, because these particular motors had
%rounded armatures. Fig. 16 shows how
these were correctly reversed. It still is
best to check with” an electrician before
connecting your motors. _

The heavy-duty reversing switch re-
quired, Figs. 17 and 21, is obtained inex-
pensively by rebuilding an old-style 50 to
100-amp. double-pole, double-throw serv-
ice entrance switch. They can be obtained
at some electricians shops because the
are being replaced in homes today wit
less exposed disconnects. Raise the two
center, or hinge, jaws of the switch about
3/4 in. on pipe spacers, so the blades will
clear the end jaws by 3/16in. when they are
level, Fig. 17. Replace the two blades and
handle with two 5-in.-long copper blades,
pivoted at the middle. Bolt a block of in-
sulating material between the blades at the
center, then attach a new handle. If neces-
sary, reposition the four outer jaws on the
base plate so they fit under the new blades.
Bolts securing all six jaws to the base
should extend about3/4in. below it, so they
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Above, wiring diagram for reversing aircraft starter
motors as corrected by builder of original cart. Jt
still is best to have electrician check motors
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Reversing switch for cart, above, is made by mod-
ifying switch used originally in house wiring. They
sometimes can be obtained at an electrician's shop

Photo, below, shows installation of four, 6-volt

batteries, with hold-down frame. Charger and timer
are in foreground. Wiring diagram is shown at left




Speed-control unit, above, consists of four auto-
starter relays and a rectangular resistance coil
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Above, wiring diagram and layout of speed control
shows how resistance coil is offset to keep it well
below rear deck. Below, hood is marked for cutting

Reversing switch, above, is raised on pipe spacers
so that wiring can be run in the space beneath it

can accommodate two nuts and cable ter-
minals. On the underside of the switch
base, cross-connect the four outer terminals
as indicated in Fig. 17, using copper or alu-
minum strips. The switch handle is al/4x
1/2 x 10-in. steel flat, twisted 90 deg. just
beyond the insulating block to which it is
bolted. The end is ground down and thread-
ed to acceBt a small gear-shift knob from
an automobile steering-column lever.

To vary the speed of the cart motors, a
speed control is assembled from four 6-volt
auto-starter relays, which pass the elec-
tric current through a va_ryln'g_l_ length of
chrome-nickel resistance wire, Figs. 20 and
22. In operation—see Fig. 22—closing relay
No. 1 causesthe current to pass through the
full length of the resistance coil, resulting
in low speed. Closing relays 2, 3 and 4 give
constantly higher speeds, with No. 4 pro-
ducing full speed because it alows the
current to bypass the resistance coil. Use
auto relays that have no connection be-
tween the relay coil and its main terminals,
such as for a to 1954 Plymouth. Most
Ford relays, for example, look the same,
but have the relay coil wired internally to
one of the main terminals, which will cause
the 12 to 24-volt current to feed back
through the 6-volt coils, causing either a
heavy "short" or chat_terlgfg of the relays.
If available, 24-volt aircraft relays, which
have silver contacts, are best. Drill holes
3in.apartinal/8x 3/4 x 11-in. aluminum bar
and bolt the motor-side terminals of the
relaysto it. Bolt the four relaysto a4 x 12-
in. piece of 1/4-in. hardboard, using rubber
washers as indicated in the lower detail,
Fig. 22, to quiet the click when they operate.
Connect the four relay housings together
with asmall wire to provide a 6-volt ground.
Making the resistance cail is a cut-and-try
matter, depending on the wire, motor type
and voltage used. Try about 10 ft.” of
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