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Foreword

Whether you are a "trailerite" of long standing,
or a new member of thiz happy and growing fra=
ternity, your new mobile home or travel trailer holds
promise of many miles and many years of gracious
living and interesting experiences.

The information given on these pages will show
you how your Kelsey=Hayes trailer brake system
operates, and enable you to keep your equipment
operating ot top efficiency, giving you the maximum
return in pleasure, safety and dependability.

The electric brakes on your troiler are manu-
factured by Kelsey-Hayes Company, the world's
largest maker of automotive wheesls, and a leading
name in the field of electric brekes and related pro-
ducts. Yeu will want toe complete your trailer broke
system by installing a Kelsey-Hayes Automatic Con=
troller in your car or other towing wehicle, giving
you matched equipment, engineered for o completely
baolanced braking system,

Kelsey-Hayes manufactures all the parts you need
for quiet, dependable "rolling and stopping” of your
trailer ar mobile home. These include wheels, hubs
and drums, as well as brakes, autematic ond manual
controllers, and all other necessary components. They
are engineered ond made in o balanced combination
to give you the maximum in quiet, trouble-free,
long=term operation with a minimum of service and
maintenance requirements. Be sure that your system
is a Kelsey-Hayes system throughout.

COPYRIGHT 1963
KELSEY-HAYES COMPANY

Romulus, Michigan
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HOW TO USE CAR AND TRAILER BRAKES

The best broke system is only as good as the way you use it.
Here are three important rules for safe, efficient braking.

1. Always use your car and trailer brakes together.

By following this simple rule,
you will get more mileage out of
your tires as well os your brokes,
and you will hove far less fatigue
in driving. You will enjoy your
trailer more, too, and - most im-
portant - you will be o safer, more
confident driver.

Use automatically synchronized
applications of cor and trailer

brakes and you can drive normally
with both hands on the steering
wheel. The proper brake adjust-
ment is with a slight "lead" on the
trailer brakes. Then, the car
brakes stop the car, troiler brakes
stop the trailer, and between them
you have smooth operation with
minimum stopping distances. “You
enjoy driving and have maximum
control at all times.

2. Never use your trailer brakes alone.

Your trailer brakes have ample
capacity to handle the trailer alone,
but don't expect them to stop your
car as well. If you do, you'll be
putting excessive loads on them.
This couses overheating, rapid wear,
(brokes wear much more rapldly

when hot) and fade (loss of braking
power). Remember that in many
cases the troiler weighs much more
than the car, frequently even twice
as much. The troiler alone is load
enough for trailer brakes.

3. Never use your car car brakes alone.

While the brakes on your car
give you plenty of margin for car
operation, they'll be bodly over-
loaded if you fry fo maoke them
stop your trailer too. Adding the
weight of the trailer to the weight
of the car may more than double
their load. This overlooding makes
car brakes heat up, wear out faster,
and mokes them “fade" sooner. [t
makes the trailer push the car,
making it hard to control, espe-
cially on slippery pavement or loose
gravel, where it may jackknife.

The Kelsey-Hayes Auvtomatic
Controller makes it easy to follow
these rules, even without thinking
about them.

With the Kelsey-Haoyes Auto-
matic Controller properly connected
into o cor's hydraulic brake system,
it is impossible fo use the cor brakes
without using the traoiler brakes,
and you always have correct "bal-
ance" between car and frailer
braking action. This is important
for comfort, essential in an emer-
gency. The controller automatically
synchronizes car and trailer brakes,
making them act as a single bal-
anced brake system, all controlled
by your foot on the broke pedal.
You always have fully automatic
control , allowing both hands to be
on the steering wheel where you
need them.

BE SURE YOU HAVE BRAKES ON EVERY WHEEL.
IF YOUR TRAILER IS HEAVY ENOUGH TO NEED
4 OR 6 WHEELS, IT IS HEAVY ENOUGH TO NEED
4 OR 6 BRAKES, TOO.




HOW TRAILER BRAKE SYSTEM OPERATES

First, let's get a clear idea of the overall trailer brake system.

It is basically an ELECTRICAL CIRCUIT.....This means
that it must be a complete, clean, tight conductor from  beginning
to end, and it begins and ends at the battery. Any break or poor
connection will prevent orjinterfere with the flow of elecirical energy,
which means loss of braking.
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1. Battery

We start
with the BAT=
TERY in your
car. It may be
6= valt  or
12=volt. This :
is the source of electrical energy
which we use to operate the brakes.
While we could connect directly to
the positive pole on the battery,
it is usually more convenient (and
just as good) to make the power
connection at other points.

Vehicles with D.C. Generator

Make the power connection at
a) the "BAT" terminal on the velt=
age regulator or (b) the battery
terminal of the starter solenoid. .

Yehicles with Alternator

Make the power connection of
fa) the "BAT" terminal of the
starter solenoid, or (b) the positive
{+) post at the battery.

2. Controller

From the battery the circuit goes
first to the COMNTROLLER, which
is a spacial type of switch. In the
open or uncpplied position, it
breaks  the
circuit  and
prevents the
flow of cur=
rent to the
brakes. It
opplies the brake by clesing the
circuit, allowing current to flow

through it. It is so constructed
that you can easily control the
amount of current which flows
through it, and thereby controls the
degree of braking action. In the
Kelsey=-Hayes controller this can be
done automatically whenever you
apply your tow car brakes, and it
operates equally well with 6-volt
or 12-volt systems. How the Kel-
sey=Hayes Automatic Controller
operates is  explained starting on
page 10.

3. Resistor

The broke circuit may or may
not reguire a RESISTOR, which acts
somewhat like
a valve in a
water  line,
reducing the
flow of cur-
rent to the
desired amount. This odded re-
sistance is needed wherever the
battery output is higher than that
needed for the brokes. This added
resistance is needed whenever the
bottery output Is higher than that
needed for the brakes. In other
words, use the Selective Resistor
when the brakes hove greater power
than is necessary for the weight on
the oxle. The Kelsey=-Hayes Se-
lective Resistor provides a wide
range of resistances, so you can
adapt your brake system to your
specific load and braking require-
ments, whatever they may be. It
is described in detail on pages 12
and 26.




4. Tow Car-to-Trailer
Connector Plug

ATOW CAR-TO-TRAILER COM-
MECTOR PLUG s needed so you
can easily connect or disconnect
the trailer from the tow car. Since
corrasion or bod connections will
interfere with
thea flow of
current when -
neaded, it is
imporfant  to
keep this con=
nection clean, tight, and well pro-
tected from the weather.

5. Trailer Brakes

From the connector the circuit
goes fo the TRAILER BRAKES. You
will notice in the diagram (Figure
1} that the complete circuit passes
through each '
brake. This is
parallel  wir-
ing, which is .
the only cor-
rect way fo ——
connect the brakes into the eir-
cult. (Series wiring, in which the
clrcuit passes first through one
brake and then the other is defi=
nitely not recommended. Christmas
tree lights provide a familiar com-
parision of parallel and series
wiring; in parallel, one defective
bulbk has no effect on the others,
but in series, one defective bulb
cuts out the wheole circuit. Also,
in series wiring, the resistance of
each element reduces the current
flow ta all the others.)

Kelsey-Hoyes electric brakes
are similar in design and construc-
fion to autometive service brakes.
They provide efficient, smooth and
instanfanecus response to variations
in current flow passing through the
controller. The operatien of the
Kelsey-Hoyeselectric brake is des=
cribed on Poge 9.

6. Ground

The rest of the circuit is called
the "GROUND". Many service
problems are due to poor or defec—
tive grounding. While it may seem
that, since we have reached the
brokes the rest is secondary, the
foct is that o
poor  ground
circuit back to

the  hbattery
will interfere
with efficient
brake opera-

tion just as much as o poor posi-
tive circuit to the brakes. That
is why it is imporfant to go back
threugh the TOW CAR-TO-TRAILER
COMNMECTOR. Grounding through
the trailer frame or at the hiteh is
very poor practice, ond may cause
a break inthe circult just when you
need your brakes the most,

From the connector plug the
ground wire should go te o good,
clean, secure ground point on the
tow cor chassis or engine, prefer-
ably the same point at which the
battery is grounded. MNever depend
on establishing a ground through
the trailer hitch. If necessary, an
adequate ground can be established
at the rear of the tow car, If care

is used to scrope, away all paint,
sealer, etc., and a secure connec-
tion is made. The ground connec-
tion completes the circuit, pro=
viding for a sure and uninterrupted
electrical path through the whole

system and back to the starting
point = the battery. Only a com—
plete circuit will transmit electri-
city; any defect, at any peint, will
stop the whole system from opera-
ting.

KELSEY-HAYES ELECTRIC BRAKE

The operating parts of a kypical
Kelsey-Hayes Electric Brake and
Drum Assembly are shown in Figure
2. While the 12" x 2" two=shee
adjustable brake is shown, the
operation of all models of Kelsey=
Hayes Electric Brakes is basically
the same. Eoch brake is essentially
a mechanical brake actuated by a
lever and a very efficient electro=
magnet which is energized by the
current fed to It when you operate
the controller, eitherautomatically
or manually.

When the contraller, located in
the towing vehicle, permits current
to flow threugh the electro-magnet
(1), the energized magnet is aftrac-
ted to the armature plate (2} which
rotates with the brake drum (3) and
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wheel. The magnetic and frictional
forces developed by the magnet
operate the lever (4) in the direc-
tion in which the brake drum is
rotating. The lever moves the
actuating block (5) forcing the
primary brake shoe (4) against the
drum. An additional force created
by the friction between fthe shoe
and the drum is added to the ac=
tuating block force and is trans-
ferred by the adjustable link (7} to
the secondary shoe (B). A brake
that used this additional force is
referred to as "self-energizing",
i.e., the broking force itself is
actually utilized to force the sec=
ondary shoe still tighter against the
drum. The anchor (9) then acts as
a stop for the "energized"secandary
shoe.

3
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Figure 2



The amount of braking force ob=-
tained depends upen the pull ex-
erted by the mognet, which is in
turn controlled by the amount of
current flowing to it. The Kelsey-
Hayes Automatic Controller func-
tions to provide a smooth, stepless
control of this current either auto-
matically, in propertien to towing
vehicle braking, or manually by

movement of the contraller handle.
In either cose, response is instan—
taneous, yet always smooth and
control lable.

Finally, since K=H brake shoes
are accurately ground and adjusted
at the factory, little "wearing in"
is required; maximum braking is
developed with o minimum of use.

AUTOMATIC CONTROLLER
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The Kelsey=Hayes Automatic
Controller synchronizes car and
trailer brakes automatically. It may
be mounted either on the steering
column (if there is sufficient space)
or nearby under fhe instrument

panel in such o position that the
handle is within easy reach of the
driver. See Figures 4 and 5. Com=
plete installation instructions are
supplied in the Controller Kit (Kit
Mo, 39743).
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Figure 5

The controller should be in-
stalled and connected inte the
brake system as described in detail
in the Installation lnstruction sup-
plied with Controller Kit No.
39743, (Form EC=11&0).

To provide automatic actuation
of the trailer brakes, the controller
is also connected infothe hydraulic
brake system of the fowing vehicle,
of the hydraulic connection.

In the normal pesition the con-
troller is "unapplied ", and the con-
trel lever (1) is up as in Figure &.
Application of the tow car brokes
will cause the hydraulic piston (2)
to depress the confrol lever auta-
matically and apply the frailer
brakes in proportion te the fow car
broke applicatien. The contrel
lever will always move with each
application of the tow car brakes
ond return to the "off" position
whenever the brokes are released,
whether or not you are pulling a
trailer. However, with the trailer
disconnected from the tow car the
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brake circuit is opened, so of course
no electrical current flows. The
k=H controller is engineered so
that it con be operated year
around, for many years. There=
fore, it is not necessary to "shut
it off" with a valve, efc. inserfed
in the hydravlic line. On the
confrary, this year around operation
will help to keep the eylinder from
leaking by keeping the synthetic
piston cup "alive", and the bore
of the cylinder clean and free from
cortosion. The controller can be
applied manually at any time by
simply depressing the control lever.
In operation the electrical supply
is connected to a rocker-type con-
tact bar (3) which is held in the
"off" position by its return spring
{#). As broke opplication begins,
the contact bar is brought inte con=
toct  with  the resistor ceil (5).
Current flows through the coil
and to the brakes. At the be-
ginning of brake opplication, the
current must pass through o large
segment of the resistor coil, so that
only a small ameunt of current



flows to the brakes. As applying
pressure is increased, however, the
contact bar rides down on the coil
and the circuit posses through pro=
gressively less of the coil. On
full application, all of the resistor
eoil is by-passed, allowing maxi-
mum current to flow fo the brakes.

The finely wound coil and the
rocker oction of the contact bar
account for the smooth, stepless
medulation of the Kelsey-Hayes
controller.  The flow of current to
the brakes, and therefore the de-
gree of troiler brake application,
is always directly proportional to
the applying pressure imposed on
the control lever,

MNotice that the applying pres-
sure of the contral lever is imposed
on the contoct bar through the
actuator block (&), which is mounted
on a threaded section of the con=

trol lever. The position of the
actuator block controls the point
at which trailer brake application
begins. Simply by rotating the
control lever the actuater block can
be positioned to provide the most
desirable "balonce" between car
and trailer brakes, (See page 25
and figure 25},

Another impartant feafure of
your Kelsey-Hayes Controller is the
stop light switch {7) which is in-
tegral with the contact bar but
independent of the resistor coil,
As broke applicotion begins, the
movemeant of the contact bar causes
this stop light circuit to close,
illuminating the trailer stop lights.
Since the sfop light current does
not poss through the resistor ceil,
full-brightness step lights are af-
forded without imposing any load
on the coil. See poge 25 to ad-
just the stop light switch.

SELECTIVE RESISTOR

Figure 7

The Kelsey-Hayes Selactive Re-
sistor is necessary whenever brake
capacity exceeds the trailer braking
requirements. All properly engi-
neered brokes are designed to pro-
vide fully adequate braking power
at rated axle lead. (See poge 43)
Since many well designed trailers

weigh less than the rated axle load,
the braking power should be ad-
justed to avoid undesirable prema-
ture wheel skid or "grabby" braking
when the controlleris fully applied.
This adjusting con be effectively
occomplished by the use of a
Kelsey=Hoyes Selective Resistor.

The resistor hos been designed
with 8 groduated resistonces fo
handle all trailers from the lightest
to the heaviest. The operator can
easily secure the necessary amount
of current fo the brakes for his
porticular needs, simply by select=
ing the correct terminals. See
pages 26 and 27 for suggested
settings.

The K=H Selective Resistor is
connected only in the broke circuit
between the confroller and the

brakes* so that running lights, tail
lights, stop lights and tum signals
operate on the standard car circuit,
However, be sure that the light
bulbs in the frailer are the same
voltage as the tow caor battery.

Complete installation instruc=
tions are provided with the Selec-
tive Resistor Kit No. 41149 (Form
Mo, SR-860-2), See also poge 26,

¥ |n the blue wire on Kelsey-Hayes
controllers.

BREAK-AWAY SWITCH
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This device maintains contrel
over the brakes on your mobile
home er other trailer even ofter you
have lost control| through o breok-
away. |ts simple fool-proof design
and rugged construction are your
assurance that if your carand trailer
should ever "part company " on the
highway, the trailer brokes are
automatically being applied fo pre-
vent its running wild., Ma other
part of your trailer electric brake
system is more important than this
dependable protection against seri-
ous break=-away domage.
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The wvery instent a breck-away
occurs, the pull=pin, which is linked
to the tow car, is pulled from the
switch, The twa centacts automat-
ically close fo complete the electri-
cal circuit and apply the trailer
brakes. In mest cases the irailer
actually comes to stop before the
driver can stop his tow car. The
switch iz mounted af fhe front of
the trailer, together with a suit=
oble battery. Installation takes
only a short time but pays great
dividends in sofety ond peace of
mind on the highway. See olso
poge 26 and pace 28.



INSTALLATION AND ADJUSTMENT OF
TRAILER BRAKE SYSTEM COMPONENTS

BRAKE INSTALLATION

1. Mounting Flange

An axle flange which is square
and concentric with the spindle and
is securely welded in place is the
foundation of any good brake. A
mounting flange which is out of
square or mislocated will couse
errafic performance and poor brake
service life. For this reason, when
the flanga is welded onto the axle,
it is impartant to de the jeb right.

This is the right way:

Use a Kelsey=Hayes Fflange
welding fixture, and bolt the flange
securely to the fixture oz shown in
Figure 9. Assemble the fixture
{with flange) onto the axle spindle
and draw the spindle nut up snugly,
Be sure thot the widespaced holes
in the flange are positioned so that

K-H WELDING FIXTURE

HOLES FOR COOLING SPINDLE
WITH WATER AFTER WELDING
AND BEFORE REMOVING WELDING-
FIXTURE b

Figure 8

they will be at the bottom of the
axle when installed on the vehicle.

Do not moke a continuous weld
around the flange. Follow this
welding procedure (refer to Figure

10).

1. "Tack"at the center of what
will be the bottom of the flange
{when on the trailer).

2. "Tack"each side of the axle
near the top.

3, Weld first one side, then the
other, starting ot the bottom and
welding up to the locafion of the
"tack".

4, Weld across the top of the
axle only if you feel that this is
needed for a heavily looded axle
to withstand the brake torque.

The side welds should net be
started at the "tacked" weld be-
cause this will soften the centering
weld and permit the axle to deflect
from the welding heat, pulling the
flange off-center as it coals,

There should be no weld (other
than the centering tock weld) on
the bottom of the axle as that is
the location of the maximum stresses
in this area. Considerable strengih
is eobtained from the "mechanical
working™ in rolling the steel in
forging (ond bending if a "drop
center" or '"offset axle™). The
heating from a continuous weld will
reduce the maximum tensile strength
of the bottom weld.

JH
The axle spindle will have ab-
sorbed more heat from the weld than

the fixture and must he cooled be-
fore removal.

The welding fixture contains
two cooling holes which are joined
by a water passege. Warer may
be forced into one hole and out
the other for best results. See
Figure 9.

C wipe-spacen’™

FINISHED WELD WITH
TACK ONLY AT BOTTOM

Figure 10




The results of an improperly pesitioned brake flange are shown in these

skefches.
_]
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FLANGE FLANGE PILOT
TOO FAR IN TOO FAR OUT  OFF CENTER LATERAL
- . S MISALIGN MENT
y D
See Figure 1Za See Figure 12b

Conditions "A" and "B" caused by X dimension being out of tolerance.

BRAKE MOUNTING
FLANGE DIMENSIONS

FLAMGE LOCATION CHART

Figure 11

CHECKING POSITION OF BRAKE MOUNTING FLANGE

FURCUT HOT TO EdGCEED
QIF TOTAL IMDICATOR READING

OuT OF SCLARE WOT TO EXCEED
015 TOTAL INDBCATODR REACING

WIEW SHISIHG METHID OF |ROICAT MG
AUKAUT OF PLEMGE FILOT

WIEW SHOWIHG METHOO OF INDIGATING
DUT=OF-SQUARE FOR FLAWEE PILOT

HUB AND DRUM BRAKE H=FLANGE
GROUP MNO, USED LOCATION *
SEE FIGURE 12a
7 & 7-F 12" 9-1/32"
10 10" 4-19/32"
13 12" 1-15/16"
13-4 12" 1-7./8"
13-HR, 13HCS 12" 7-25,/32"
9" MECHANICAL ;
55-A 9" HYDRAULIC 31/32
4408 7=1,/4" 1-0,/14"
445F, 445UF, 445UG,
545U, 550U, 555U, 10" & 12" 1-8/32"
655U, & 54750

*TOLERANCE: +1,/16", 0"

BRAKE MOUNTING DATA

Figire 12

12" 10" 7-1/4"
BRAKE BRAKE BRAKE
AXLE FLANGE PILOT DIA. &2414;‘“3.24‘9‘ 2,998,/3,000 | 2.998/3.000
Sl el MOUNTING |3 555/3,254 | 3.002/3.004 | 3.002/3.004
BOLT CIRCLE DIAMETER 3.875% .005 | 4.000% .005 | 4,000 .005
MNUMBER OF MOUNTING 5 4 4
BOLTS ik
MOUNTING BOLT SIZE_ 3/8 | 7/16 7/16
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2. Installing Brakes & Armature Plates

Kelsey-Hoyes Electric Brakes
are supplied in Kit form. Each Kit
includes one set of brakes [one
right=hand, and one left-hand)
together with two armature plates,
necessary attaching bolts, and
sufficient wire and terminals for
the normal installation.

Three flat heod screws, lock=-
washers and hex nuts are used to
attach each armature plate to the
inside of o broke drum. Be sure
that the armature plate is squarely
and securely mounted, with the
nuts drawn up tight, Use the three
countersunk holes in the armature
plate, passing the screws through
fram the inside of the drum, and
assembling the lockwashers and hex
nuts to them on the outside of the

— [
b
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ARMATURE PLATE i

drum, as shown in Figure 13.
(Armature plates assembled af the
factary ore normally riveted to the
drum).

Mounting studs for attaching the
brake to the mounting flange are
o part of esch broke assembly,
Muts and lockwashers are supplied
in the Kit. In mounting the brake,
be sure that the anchor pin is at
the top, the magnet is at the bot-
tom, and the actuating lever is
toward the front of the trailer.
(Figure 14). Also, the connecting
terminals should be to the rear of
the trailer. Install lockwashers and
hex nuts and draw up tight.

ACTUATING
LEVER AMNCHOR PIM

TOWARD FROMT AT TOP
OF TRALER

~ MAGMET

F .:.-:--"
RONT OF "™ 1 aoyTIOM

TRAILER

Figure 18

Figure 14

3. Installing Hub & Drum Assemblies

The difference between the
right-hand  and  left=hand brake
assemblies can be seen by noting
the position of the actuating lever.
The right=hand brake is installed
on the right side of the trailer,

and the left-hand brake on the leff
side of the trailer.

After the brakes have been
assembled to the axle flanges and
the armature plates have been as-

sembled to the drums, the hub and
drum assemblies may be installed on
the axle spindle. Refer to the
whee| group exploded view (Figure
15) for the correct order of in-
stallation.

Pack the inner bearing assembly
with o good grode of grease, being
sure that grease is forced into the
cage and around all bearings. In-
stall the bearing assembly into the
bearing cup in the 1.D. of the hub,
then install the grecse seal,
tapping it into place with a soft
hammer until its outer surface is
flush with the inner face of the
hub., Wipe free of grease.

Mount the hub and drum assem-
bly onto the spindle, pushing it by

hand against the inner bearing sur-
foce  of the spindle. Pock the
suter bearing with grease, ond
insert it info the hub, around the
spindle end. MNext, install the
washer and spindle nut. Rofafe
the hub and drum assembly while
tightening the spindle nut. When
the bearings start to bind, back the
nut off one castellotion (about
one-sixth of a turn) and install a
cotter pin through the spindle and
nut. Bend one end of the pin up
over the end of the spindle, and
cut the other end off. Install the
graqse cap,

The wheels may now be mounted
ento the hubs in the same manner
as wheels are mounted ente your
automobile. ‘Wheel nuts should be
checked periodically to be sure
they are tight.

BRAKE FLANGE & SPIMOLE
’ BRAKE
@: 2, - = GREASE RETAIMER

INMHER BEARING
/ /,HUB B DR ASSEMDLY

OUTER BEARIMG
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/ WHEEL HLITS
WASHER /

GREASE SEAL HUE
SEAL FLIISH

WITH HUB

F—— A¥LE SFIMDLE

IMMER BEARIMNG JOURRAL

OUTER BEARING JOURMAL
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USE THIS
SIZE WIRE

5%

16 GAUGE
STRANDED
WIRE

14 GAUGE
STRANDED
WIRE

12 GAUGE
STRANDED

WIRE {

e

2 BRAKES

12 ft. or less

r = N i i
4 4 BRAKES EIE
30 ft. or less
J’JE__ ()

3 4 BRAKES A
More than 30 . ————

e e H

6 BRAKES — ——

Figure 17
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4. Wiring Brakes & Trailer

Figure 16 shows the recommend-
ed wiring arrangement for single
axle and multiple oxle trailers.
Note that parallel wiring is in-
dicated; the trailer brakes should
not be wired in series.

The fellowing procedure is re-
commended .

1. First select the proper wire
gauge from diagram, Figure 17.
The proper wire gauge selection is
based chiefly on resistance but also
on current carrying copacity. Ex-
cessive wire resistance can cause
"weak" brakes. Be sure to use o
good grode of moisture proof aute-
motive STRANDED WIRE.

2. Cut 2 single wires or one
Z2-conductor wire long enough o
reach between fthe brakes on the
same daxle, allowing enough extra
length to fasten under the rubber
covered "J" clips on each brake.
These clips act as strain reliefs so
that any pulls or jerks on the wire
will not have to be absorbed by
the electrical connectiens. Also,
extra wire should be allowed for
the movement between suspension
springing and the axle. Tape the
wire ta the axle ot several points.

3. Run o wire from the connec=
tor at the front of the trailer to
one of these two brake-to-brake
wires and connest, using solder or
a pressure type closed-end connec-
tor. |If solder is used, tope the
connection. This is the power
supply. This connection can be
made at the center of the axle

o]

wire or at either brake.

4. Run a second wire from the
connector at the front of the trailer
te the other broke-to-broke wire,
and cennect in the same manner.
This is the ground wire. This wire
alse can be connected af the cenfer
of the axle or at either brake.

3. If brakes are used on more
than one oxle, continue the two
lead wires from fthe connector to
each of the pairs of brake-to=brake
wires, and connect in the same
manner.

6. Be sure thot all connections
are cleon and tight, then tfape wires
at convenient interval: to the
trailer frame. This will prevent
sogging and excessive flexing of
wires.,

Aftar the trailer is wired, com=-
plete the tow car-to-trailer con-
nection and rood test the complete
insfallation.  Adjustment at  the
controller and selective resistor (if
used} con be made as described en
pages 25 and 26, until a satis-
factory balance of car and troiler
braking is achieved.

5. Adjusting Brakes

While the trailer is still jacked
up, with the wheels off the ground,
the brokes should be adjusted.
Kelsey=Haye: two-shoe electric
brakes are an automotive type
brake, ond the method of adjust-
ment is the same as on most aute—
mobile brokes.



The brake adjusting screw is af
the bottom of the brake, and is

accessible through an opening In -

the backing plate, which is sealed
with a plug. After removing the
plug the adjusting screw may be
tumed in either direction with the
blade of a screwdriver or with o

standard brake odjusting tool, see
Figure 18. ‘While spinning the
wheel, turn the adjusting screw
until the wheel hos a heavy drag,
then baclk off only until the wheel
turns freely. Replace the plug to
keep out dirt and moisture.

ADJUSTING HOLE

TO LOOSEN: TURN ADJUSTING
SCREW COUNTER CLOGCKWISE

|

|| TO TIGHTEN:

T TURN ADJUSTING
SCREW
CLOCKWISE

Figure 18

CONTROL SYSTEM INSTALLATION and WIRING

1. Automatic Controller

The Automatic Controller Kit
{Na. 39743) includes complete in-
structions for mounting the confrol=
ler, and making the hydraulic and
electrical connections. All ma-
terials necessary for the installation
are included in the Kit. Briefly
stated, the following steps are
necessary.

MOUNTING. As shown in
Figure 19, the standard location
for the controller is on the left
side of the steering column, within

FER

controller may be mounted on the
under side of the instrument panel
in o convenlent location. To mount
in this manner it is necessary to
drill twe (2) 3/16" holes 3-1/4"
apart, and use two (2} 3716 screws

and lock nuts to complete the
mounting. See Figure 20.

HYDRAULIC COMNMNECTIOM.
This feature provides autematic
operation of the troiler brokes
whenever the tow car hydraulic
brakes are applied. As shown in
Figure 21, this connection is made
between the output side of the
master cylinder and the hydraulic
connection on the controller. [t
is important to be sure that all
hydraulie connections are tight,
to prevent loss of fluid from the
brake system. After these con-
nections are made, it is usually
necessary to bleed the hydraulic
system to remove any air which may
have entered the brake lines during
installation.

i = F

"

i

Figure 20

BLEEDIMG. Be sure the master
cylinder reservoir is filled, then
bleed the controller line as shown
in Figure 22 until clear fluid flows
continuously. Tighten the tube nut
while still pressing on the brake
pedal. Remove all traces of brake
fluid from painted surfaces to avoid
damage to paint. After bleeding
wipe all cennections dry, press hard
on the brake pedal for 10 seconds,
then inspect for leakage. Correct
if necessary. Refill master eylindar
reservoir.

NOTE: If broke pedal is spongy
after bleeding at controller, it may
be necessary fo bleed the system at
the wheel eylinders.

Figure 19
easy reach of the driver. A wrap=
around clamp is used for this pur=
pose.  On cars in which mounting
in this position is impractical, the

MASTER
CYLINDER

ADAPTER
TEE

FIRE WALL

GROMMET
OR TAPE

CONTROLLER

Figure 21




PEDWAL

Figure 22

WIRING. There are three
electrical connections for the con-
troller. See Figure 23. The black
wire s connected to a convenient
power supply point; normally the
BATTERY post on the volfoge regu-
latar or the starter solencid. This
carries the electrical current to
the contreller. The blue wire
carries the current to the brakes

when the controller is applied. [t
is connected fo the troiler brokes
through the connector at the rear
of the towing vehicle.

MOTE: If o Selective Resistor is
wsed, it is connecfed into this blue
wire connection. The K-H Selec-
tive Resistor Settings chart (Form
SE-840-3) should be consulted to
determine whether o resistor is
needed. (See page 26).

The third connection is the
ground wire which is very impor-
tant. It is installed between the
connector at the rear of the towing
vehicle and a good ground point on
the car. The best ground point is
where the car battery is grounded,
However, if necessary an odequate
ground af the rear of the towing
vehicle can be made if care is
used to scrape away all paint,
grease, ete., and to make the con-
nection secure. In any event,
never attempt to establish a ground
through the frailer hitch.

(&) HYDRAULIC
VOLTAGE SEEFPI‘#::'S'-IHT
REGULATOR
i GO
] FLD =%
@O Wi
= ey e R e |
PCAWER i " —
COMMECTIONS I 1
A OLI Gl I |
GEMERATONS | ! BATTERY :
ot : i
COMMICTIONS |
e:lr:“vrnrclls N I i TRAILEY BRAKES
ALTFERMATORE H I | £ 1
ZTARTER i kel * Freaner caounn 4
SOLEMCHD 5 i< ]
R
\ RELAY) GROUND
| @ COMMECT WHITE WIRE
T3 GROUMD
Figure 28
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ACTUATOR
JAM

ADJUST GAP
BETWEEN COMTACTS

LOOSEN SCREW SLIGHTLY
(THRU HOLE IN BOTTOM
2/ OF CONTROLLER)

\\%\ ".-""‘-q-l"' "‘h..\

b

Figure 24

& trailer stop light connectien
(red wire) is provided on the con-
troller.  The stop light switch in
the controller is independent of the
contreller rheostat, so full trailer
stop  light current is provided
throughout brake application. |f
an Interrupted stop light circuit (for
turn signals) is used on the trailer,
the connection must be made as
shownin Figure 23. This is typleal
of most late model cars. Hewever,
this wire may be connected directly
{through the connector at the rear
of the tow car) to the trafler stop
light, if a trailer stop light is used.

ADJUSTMEMNT. When the con-
troller installation is completed,
hook up the trailer for test and
adjustment of the controller and
circuit. First check the operation
of trailer stop lights and turn sig=
nals. If the stop lights are lit with

no brakes applied, remove the con=
troller cover and check for gap in
stoplight contactor points. If the
gap has been inodvertently dis=
turbed during installation, it may
be adjusted by loosening the screw
through the hole in the bottom of
the controller case. The proper
gap is .020". (See Figure 24)

If o selective resistor has been
used adjust the resistance according
to the instructions on pages 26 and
Z7. Roaod test the frailer and make
final adjustment of the controller.

TURN CLOCKWISE TO
DECREASE BRAKING -
COUMTER CLOCEWISE
TC IMCREASE BRAKIMNG

Figure 25
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The Kelsey=Haye: Controller is
easily odjusted simply by turning
the controller handle. Turn clock-
wise to lessen trailer braking,
counter clockwise to increase brak-
ing. A red indicator on top of the
controller will move toward "L"
(for low) or "H" (for high) as the
handle is turned. When the desired

2. Selective Resistor

A diagram of the Selective Re-
sistor is shown in Figure 26. A
choice of eight different connec=
tions is provided, and the setting
is quickly and easily changed as
requiremeants change.

SETTING |
No. 1 |

SETTING |
No. 2

[

SETTING 2 WJ’C‘D
3 v |

LESS CURREMT, LESS BRAKE
i

SETTING
MO, 4

SETTING
no. §

SETTING
No. §

SETTING
Ho., T

SETTING
WO, a

MORE GURRENT, MORE BRAKE
«ate

Figure 28

setting is reached the controller
will hold this adjustment. However,
if locking is desired, it may be
done with the jom nut shown in
Figure 24 which is provided for
this purpose. Adjustment may then
be varied at any future dote by
lossening jem nut and rotating
handle as deseribed above.

i
f

12V TOW CAR 4% TOW CAR
2% ARAKES 'IE_'\_!'HMKEE &Y BIAKES
AMLE || aall | 2 aMLE | 1 axLE [ 7 AdLE
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1, L4 | MO8 | MO 4 | wDUB | HOLT SETT'NGS
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MO, & e
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ELECTRIC BRAKES

o, 8
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R
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Figure 27

MOUNTING. Using the resis-
tor as o template, mark and drill
two (2) 3/16" holes on the engine
side of the fire wall, and mount,
using fwo screws. (See Figure 27)

COMNMNECTING. Consult the
K-H Selective Resistor settings
chart (Form S5R-840-3), page 27,
and connect the resister into the
line that leads from the blue wire
on the centroller to the brakes.

ADJUSTING. Check the initial
troiler broke application with the
controller fully applied. If the
setfing is correct, the controller
full "an" position should provide
firm braking oction just short of
skidding on dry pavemant. Follow
the chart and change the setting to
achieve greater or less braking, as
required.

CIVER MANIMUIM FECOMMERDED WENGHT

L _REQ'D

HOKE

T aEEE

CIVER MAKINUN BECOMMEHDED ‘WEIGHT

MNOTE

Selective Resistor is not
required for Kelsey-
[ Hayes 7-1/4" brokas.
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3. Break-Away Switch

A standby battery mounted on
the trailer is used to supply the
electrical power to apply the brakes
in the event of o break-away. An
automotive wet cell battery of pro-
per veltoge to match the trailer
brakes is recommended. However,
one or two &-volt "hot shot" bat-
terles may be used. The break-
away switch holds this power in
reserve, and closes to apply the
brakes, if @ break-awoy occurs.

MOUNTIMNG. The break-away
switch should be mounted on the
trailer hiteh in such a position that
it will not interfere with cramping
the trailer either woy, and will be
close enough to the front to permit
looping the pull-pin wire over the
hitch ball on the tow car. To
mount the switch it is necessary fo
drill only one hole and fasten with
a screw, lockwasher and nut.  The
standby battery should be installed
at any convenient and protected
point near the front of the trailer.

WIRING. Figure 29 shows how
the break-away switch and battery
are connected inte the frailer brake
circuit. One switch lead is con-

nected to one brake wire. The
other switch lead is connected to
the positive (+) battery terminal.
The other battery terminal is then
connected to the second brake wire.
Salder and tope these connections.

When the trailer is connected to
the towcar, the bredk-away switch
loop should be placed over the
hitch ball before the hitch is low-
ered into position, When discen-
necting trailer from tow car, re-
move wire loop from the hitch ball;
do not remeve pull-pin frem switch,
because this will apply the trailer
brakes.

CAUTION: Trailer brakes will be
applied whenever the pull-pin is
removed from the switch. The
pull=pin should be removed only in
an emergency. Otherwise the
standby battery on the trailer will
be discharged. Check the battery
periodically to make certain that
sufficient current is always avail-
dble to apply and hold the trailer
brokes in on emergency.

Mo adjustment is required on
the break-away switch.

e

28

Figure 28

MAINTENANCE

CHECKING THE ELECTRICAL CIRCUIT

1. Test Instrument

In order to properly check the
electrical circuit ond components,
a D.C. ommeter should be used
{0-15 amps for 2 to 4 brokes, and

Figure 29

0-25 amps for & brokes). However,
in an emergency an automotive
lamp may be used os a test bulb as
Be sure to

shown in Figure 30.
use an automo= [
tive light bu|b| soloer
of the same wvol- Xi‘f
tage (6-volt or | “—= \ e
]Q-IV'DH} as }fuur'] ,(-',/OFT_I,T_‘E::EE“
trailer brokes. |

The test bulb is
made by soldering
a convenient langth of wire [(about
4 to & inches) to each of the two
terminals of the bulb. {Meote: In
many such bulbs, grounding s
through the bote, o0 one wire is
soldered to the base as shown.)

Figure 30

2. Testing the Circuit

First check the continuity of the
system. To do this connect the
trailer to the towing wvehicle, then
place the ammeter or test bulb in
the circuit as shewn in Figure 31,

29
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\! A
A :H\L_‘_‘_TD TRAILER |
[ COMTROLLER L — BRAKES
Figure 81

NOTE: Whenever connecting the
ommeter, you can avoid possible
domage to the ammeter by connect=
ing ene lead then just touching the
other leed quickly. If the needle
goes the wrong way you have re=
versed the polarity. To correct,
simply reverse the leads, then com-
plete the cennectien. MNow operate
the controller slowly. The cut-in
or lowest current should reed from
1 to 1-3/4 amps. The reading will
vary, depending on the veltage and
the number of brakes in the system.
Consult the ammeter value table
(poge 36) for the correct reading
for your broke system. |If the am-
meter registers the correct high ond
low readings and shows smooth cur-
rent medulation you may assume that
the confroller is functiening pro-
perly. If you do not show the
correct high and low or the modu-
lation is poor, check the following
electrical circuit problems.

If you are using a test light
instead of an ammeter, the bulb
should ke "out" when the controller
is "off", burn dimly as controller
application starts, and gradually
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burn more brightly as the controller
handle is moved toward "en". In
full "en™ position, the bulb should
burn with maximum brightness.

3. Check without Trailer

If trailer is not available
quick check of the tew car circuit

may be made by inserting the fest
bulb at the tew car connector plug.
Hove someene operate the con-
troller slowly. If, as the contreller
handle is moved toward "on", the
light goes from dim to bright or the
ammeter shows a gradual rise, the
taw car circuit s probably all right.

CHECKING THE ELECTRICAL COMPONENTS

When, after checking the cir=
cuit, the trouble is locoted in a
specific component (such as the
controller or o brake magnet) it is
advisable to remove this component
and check it on the bench.

1. Automatic Controller
Bench Check

To bench check the centroller,
connect to ammeter ar test light as
shown in Figure 34, The ommeter
or test light should vary smoothly
from "off" to "on". If it does not
vary smoothly or shows no current
when the controller is at full "on",
remove the centroller cover and
inspect the resistor coil. |If the
cofl is burned out, it must be re-
placed. A burned out coll can be

detected by wisual Tnspection.

POLARITY
15 CORRECT
FOR METER

USE .5 OHM
MR TRALIN
RESISTAMCE
IN CIRCUIT.

e
RED Figure 32
CAUTIOMN: The resistor coil should
last indefinitely under normal op=
erating conditions. If the coil iz
burned ouf, carefully checl: the en-
tire electrical system for a short
circuited eendition. A short cir-
cuit can damage any electric brake
controller. See page 29 et seq.

HYDRAULIC
CY LIMNDER

Sleniiny

020" GAP

RESISTOR
: " coIL

020" GAP

Figure 38
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After replacing the coil be sure
there is ot least .020" clearance
between the contacter strip and the
coil when the controller handle is
unapplied. See Figure 33.

2. Stop Light Switch

All K-H controllers are now
equipped with a separate stop light
switch which allows full current to
flow to the trailer stop lights
throughout brake application. |t
should be at .020" gap when the
coentroller handle is  unapplied.
This gap canbe adjusted by locsen-
ing one screw through on occess
hole in the bottom of the controller
case, as shown in Figure 24, page
25,

3. Hydraulic Cylinder

Leakage

When checking the electrical
eircuit of the confreller, it is ad-
visable te check its hydraulic cyl-
inder at the same time, to be sure
it is tight and free of leakage.

The hydraulic eylinder assembly
is built to the same high standard
of quality as ether K-H hydraulic
brcke components. However, if
leakage does oceur it is recom-
mended that the complete hydraulic
cylinder assembly be replaced.
When reconnecting the contraller
inte the hydraulic system of the
tow car, bleed and check connec-
tions as described on page 23,

4. Break-Away Switch

The break-oway switch can be
checked simply by placing an am-
meter or fest light in the circuit
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between the break-oway switch and
the brakes, then pulling out the
break-away pin. If ne current
flows to the brakes, check to be
sure the break-away switch contacts
are clean. If the contacts are
clean, check the batterfes for full
charge. Replace batteries if
necessary .

5. Magnet Assembly

Without removing the magnet
mssembly from the brake, inspect
the maognet for wear and flatness.

DHIGIHAL
v AURRACE
|
: ABRHIRMAL STRAMGHT
WEAR ELiE
I RIFLACE WAG,
: ASEY .}
PEDRMAL
WA
Figure 34

If the magnet rubbing surface is
flat it need not be replaced until
the friction element shows signs of
wearing through., A magnet that
is not wearing flat must be replaced
since it cannet function efficiently.
Te check the wearing surface for
flatness, lay a scale or straight-

edge on the mognet as shewn in
Figure 34

PLACE STRAIGHT-EDGE
OM MAGHET

Figure 55
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Before replacing with a new
magnet determine the cause of the
improper wear. First check the
magnet lever pivet. A worn pivot
bushing can cause the magnet lever
to cock, thus allowing the magnet
to tip against the armature plate.
If this condition exists, the lever
assermbly should be replaced. Also,
if the mognet has a washer in front
of the spring (necessary on some
earlier magnets), this washer should
be removed. (See Figure 38).
Current magnet replacement assem=
blies do not contain this washer
since it 1s no longer necessary.
When reinstalling mognets, be sure

Bl REMOWVE MAGHNET
T SPRIMG WASHER

MAGMET SPRING
Figure 36

ta install the loom (lead wires)
properly, avoiding kinks and al-
lawing ample clearance for the
lever to move through its full
trovel. Operate the lever in both
directions to be sure the loom moves
properly without binding, kinking,
or interfering with lever movement.
MNOTE: In the 7-1/4" brake, spe-
cial oftention should be poid to
the proper lubrication of the brake
magnet lever pivot since this brake,
used on boaot trailers, may often
be immersed in water. Be sure the
pivot is free from corrosion ond is
operating smoothly.

6. Magnet Bench Check

To check electrically, remove
the magnet for bench test, To
check for o possible coil-to-case
short, connect the magnet in series
with the ammeter {or suitable test
bulk) as shown in Figure 38. Since
the short may be intermittent, move
the leads and rap the magnet while
checking.
current or the test bulk lights, «
short is present. Replace with a
new magnet assembly.

If the ammeter shows

BE SURE METER
POLARITY 15 CORRECT

MAGMNET LEADS |

Figure 37

To check for possible shorts
within the mognet coil, connect as
shown in Figure 37. Check current

BE SURE METER °
POLARITY IS CORRECT

MAGMET LEADS

Figure 58
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and refer to Table 1, poge 36,
for proper amperoge values. [F the
proper current value deoes not regis-
ter on the ammater, the magnet
must be reploced.

MOTE: Earlier model 6-volt mag-
nets on Kelsey=Hayes 10" and 12"

brakes have yellow terminal in=
sulators. Later model mognet as=
semblies have vellow leods. Sim-
ilarly, earlier 12-volt magnets had
green terminal insulators, while
later magnet assemblies have green
leads.  All 7-1/4" brokes have
12=volt magnets,

CHECKING THE MECHANICAL COMPONENTS

1. Bearings and Seals

Remove the hub, drum and arma=
ture plate assembly. Inspect the

bearing cups and cones for wear or
replace

damage. If  damaged

[LIP and MOUTH
POINT TOWARD
BEARING]

with new beoring cups and cones.
ALWAYS replace cups and cones
in sets. |nspect seals for damage;
replace if necessary.

IMSPECT BEARING,
CUPS and COMNES

Figure 88

2. Armature Plates

Inspect the armature plates.
Under nermal conditions the Kelsey-
Hoyes Tufftrided armature plate
should last indefinitely. However,
if an armature plate shows excessive
galling due to severe contaming-
tien (mud, small stones, ete.) it

can easily be replaced. Replace-
ment armature plates are supplied
with the necessary screws, nufs and
lockwashers (three required). If
the original plate is riveted in,
rivets may easily be drilled out,
If only one plate iz damaged, only



Figure 40

the damaged plate needs to be

MOTE: Always inspect the magnet
assembly when replacing an arma-
ture plate since the same condition
which caused damoge to it may
also have cuased magnet damage.
If the magnet is wearing Flat it
need not be replaced with the arm-
ature plate unless it is badly worn,
However, if it shows uneven or
angular wear, it should be re=
placed. See page 31.

3. Brake Drums

Inspect the brake drum rubbing
surface. This surface should have
a dull grey oppearance free from
heavy scoring and/or excessive
wear, One or twe light score
marks are not cause for reboring
the drum. If the drum has heavy
scoring, is worn mere thon 020"
oversized, or has more thon 015"
runout, the drum should be rebored.
A standard drum lathe may be used,
taking core not to remove more
than .060" from the original drum
diamater (.030" per side). The
drum should be discarded if it must
be bored more than .060" over its
original diameter to clean up the
surface.
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MOTE: Since K-H brakes are od-
justable, they donot require spacers
between the shoe and lining when
the drum is rebored. However, if
a drum is bored out as much as
060" on the diameter, be sure the
brake shoes and linings are ground
to match the new drum inside
diameter.

4, Brake Lining

First inspect the brake linings
for wear. If a lining is worn to
the rivets it should be replaced.
Inspect for uneven lining wear
patterns such as shown in Figure
43, and replace if this condition
exists. ‘Wear patterns such as this

SR,

Figure 41

may indicate improperly located
flanges or a bent bocking plate.
(SeeFigs.11 & 12) Also, if lining is
badly contaminated with grease,
oil, etc., it must be replaced,
since contamination of this type
cannot be sanded or disselved out.

IMPORTAMT: Always replace brake
linings in sets = on both brakes on
the same axle.

If the lining is worn to the
rivets without evidence of uneven
wear, simply reploce with new

Kelsey=Hayes factory ground shoe
and lining assemblies. Shoes may
alse be relined with the proper
friction material, supplied by
Kelsey—Heyes, chamfered and ready
for riveting to the shoe. Rivet
securely and grind approximately
030" under drum diameter.

Te remove brake shoes, first
remove the brake shoe return
springs. Then remove the shoes,
adjuster assembly and  adjustor
springs as an assembly, Figure 42,
Remove adjustor assembly and spring
from the brake shoes. Before re-
placing shoes carefully inspect all
springs. |f springs appear stretched
or otherwise deformed, new springs
should be installed to avoid drag-
ging brakes. Apply a light coating
of lubriplate to the adjustor assem-
bly and to the six points on the
backing plate where the shoes rest,
Reinstall the brake shoes, reversing
the removal sequence. See page
22 for adjustment procedure.

NOTE: On all except the 7-1/4"

BRAKE SHOES
15

ADJUSTOR ASSEMBLY

Figure 42
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% 1-1/4" brake, be sure to install
the shoe with the short (primary)
lining in the front or forward posi-
tion. The 7=1/4" x 1=1/4" linings
are both the same length and ma-
terial, and are interchangeable.

5. Boat Trailer Brakes

Special attention should be
given to boat trailer brakes which
are subjected to immersion during
beat launchings. When the boating
season is over and before the trafler
is stored, remove the brake drums
and inspect the broke assembly.
Be sure all parts are dry and free
from corresion. If necessary, dis-
assemble the brake, clean the
shoes, baocking plate, ete. then
lightly lubricate the ancher, mag-
net pivot, shoe contact points on
the backing plates, and the ad-
justor assembly.

Inspect bearings and bearing
seals; replace if necessary. Repack
bearings and reassemble drum and
wheel| assembly.

. BRAKE SHOE
RETURN SPRINGS

ADJUSTOR SFRING




TROUBLE SHOOTING

ELECTRICAL CIRCUIT TROUBLE SHOOTING

TABLE 1

CORRECT CURRENT READINGS FOR SINGLE MAGNETS ATTACHED
MATCHING BATTERY SOURCE

10" & 12"
b=valt

10" & 12"
1 2-volt

?_1((." "

12=-valt

2.7 to 3.2 omps

3.0 to 3.5 amps

1.7 to 2.2 amps

TABLE 2

CORRECT MIMIMUM & MAXIMUM CURREMT WALUES AT
COMNTROLLER FOR WARIOUS TRAILER BRAKE COMBIMATIONS T

] w ?-]f’ "
10" AMD 12" BRAKES 1, BRAKES
&-VOLT TOW CAR _12-VOLT TOW CAR
&=NVOLT &=-YOLT 12=-%OLT 12=YOLT
BRAKES BRAKES BRAKES BRAKES
MIM. .7 amp 1.3 amps 1.2 amps 1.0 amp
MAX. 5.0to 5.5 amps 10to 12 amps 6.0 to 6.5 amps |3, 8to 4.4 amps

NOTE: All readings are for two brakes; multiply by 2 for four brakes ond

3 for six brokes,

T The wvalues given are without a selective resistor in the circuit.

selective resistor is used, put both wires on a common terminal to check

these wvalues.

The current walues given are to be used for checking purposes only.
For proper braking of the trailer @ selective resistor moy be required. This
depends on the size and number of brakes used, the voltage of the tewing

vehicle, wvoltoge of the brake, and weight of the trailer.

See Faorm

SR=860-3, Selective Resistor Setting Card, for recommendations on the

resistar,
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If a

1. No Current Flow Apparent

(Will result in no brakes)

1. Check for proper wiring of
the eircuit. See tow car trailer
wiring instructions, page 21, and
nete the full cireuit. Mote par-
ticularly the ground wire instructions.

2. Be sure all connections are
clean, dry and tight - especially at
tow car-to-trailer connector plug.

3. Check the controller resistor
eoil.

2. Minimum and Maximum
Readings Too High

(Wil result in excessive and
grabby brakes = possible controller
burnout)

1. é&=volt Brokes with 12-volt
Tew Car - A selective resistor is
required for &-volf brakes used with
12-volt tow car. Install selective
resistor. See page 26.

2. Shert in wiring. Carefully
check cireuit for frayed insulation
etc.

3.  Shert in brokes. Remaove the
magnet terminal compenents from the
brake backing plates and inspect for
evidence of shorting., Remove mag-
net ossemblies ond check for wern
leads. Bench check for internal
shorts.  (See puge 32) Replace if
necessary .

4, Stop lights connmected in
brake circuit, See controller in-
stallation instructions, poge 22.

3. Minimum and Maximum
Readings Too Low

(Will result in insufficient brakes)
1. Poor circuit connectiens or
inadequate ground.  See wiring in-

structions, page 21, and check brake
circwit.,  Pay particular attentien
te good grounding of the system.

2. Open circuit in of least one
magnet, Check the current flow in
sach brake as shown in Figure 43,
If there is no
current  flow
through either
of the magnets,
checl the mag-
net lecds and
bench check
magnet ., See
page 32. Figure 43

3. Brakes wired in series. Re-
check tow car circuit. See page
21 for correct circuit wiring.

4. No Modulation - Only
Maximum Current Available

(Will result in grabby brakes)
Checlk for burned out contraller
resistor coil,

5. Intermittent Current Flow

(Will cause Intermittent or pos=
sibly surging brakes)

Intermittent current  flow s
usually caused by attempts to ground
threugh the frailer hitch. It may
also be coused by a maognet lead
which is partially severed, cousing
intermittent contoct with  every
wheel revolution.,  Another caouse
moy be o broken or froved wire af
any point in the system.

To locote the cavse of this in=
termittent current flow yeu may
have fo install your ammeter ar test
light at the contreller and have an
assistant observe under actual driving
conditions.



MECHANICAL COMPONENTS TROUBLE SHOOTING

PROBLEM: GRABBY OR LOCKING BRAKES

PROBLEM: WEAK BRAKES

PROBABLE CALSE

REMEDY

Poor Connections

Check that all connections are clean and
tight.

PROBABLE CAUSE

REMEDY

Flanges Improperly In-
stalled

Check flange location - replace if neces-
sary®,  See poge 14,

Poor Ground

Grease on Lining

Check for contamination. Replace seals and
lining. See page 34.

Do not depend upon grounding through the
trailer hitch. See page 24 for proper
grounding instructions.

Shert Cireuit Check electrical circuit. See checking

electrical circuit, page 29,

Contreller not Modu-
lating

1. Disconnect red wire on controller. FRoad
test for braking modulation. If medulation
is O.K., check red wire, page 24,

2. Bench check controller - reploce if
necessary.  See poge 30,

Selective Resistor Set-
ting Incorract

Check for proper setting to avoid teo much
resistonce. See page 7.

Warn  or Defactive
Magnets

Replace magnets. See poge 31.

Poor Brake Adjustment

Adjust brakes. See page 22,

Improper Lining

Be sure replacement lining is genuine K-H
lining. Replace, if necessary. See page 34.

Backing Plates Bent
or Misaligned

Check backing plate and flanges. See
poge 14, Correct if necessary.

Mo Selective Resistor

A selective resistor is required when brakes
have greater power than is necessary for the
weight on the axle. Install selective re=
sister when necessary. See poge 26.

Greasy Lining

Check fer woern or damoged grease seals.
Replace If necessary. Moke sure bearings
are packed with high grade bearing grease,
not cup grease or chessis lubricant.

Loose Parts in Brokes

Check for locse rivets, broken springs etc.,
jammed in brakes.

12-volt  Brakes used
with é=volt Tow Car

Install new &-volt magnet assemblies.

Rust in Armafure Plate
and/or Brake Drums

Coused by non-use. Usually corrected by
normal continued use.

* Correcting this cendition is normally o garoge operation, requiring
equipment which the individual troiler owner is not likely to have.
See your nearest Kelsey-Hayes Electric Brake Service Station to have
the axle flange correctly mounted.

A list of Kelsey-Hayes distributors and service stations is available

on request,

Excessive Load on
Trailer

Check to be sure your trailer is not under-
broked. Teo much weight will result in
lack of torque, fode, poor performance.
Also, be sure to have brokes on every
axle - one set of brakes cannot be expected
ta handle the weight on two asxles.

Using Trailer Brekes
only

Use of trailer brakes snly, can couse early
fade ar loss of friction due to excessive
heat. See operating tips, page 4.

Inadequate Gauge
of Wire

See wiring recommendations. Figure 17,
page 20.




PROBLEM: NO BRAKES

PROBABLE CAUSE

REMEDY

Open Cireuit

Check for broken wires, loose connections,
improper grounding, foulty connector plug
between car and trailer, etc.

Improperly Wired or
Inoperative Controller

Rewire controller. See poge 24.
Check contraller operation. See page 25.

PROBLEM: DRAGGING BRAKES

Poor Broke Adjustment

Adjust brakes. See poge 22,

Selectlve Resister
Defective

Check resistor for loose connections,

PROBABLE CAUSE

REMEDY

Worn or Defective
Magnhets

Replace maognets, See poge 31,

Short Circuit

Check electrical circuit. See checking
electrical circuit, poge 29.

Brakes Adjusted In-
cotrectly

Check brake adjustment. See page 22,

Electrical Defect in
Confraller

Insufficient gap between controller con=
tactor strip and coil may couse brakes to
be on continueusly. Correct condition.
See page 30.

PROBLEM: INTERMITTENT
OR SURGING BRAKES

Hydraulic Defect in
Contraller

Too high a residual pressure in the fow car
hydraulic system or a "gummed up" con-
troller cylinder may cause the controller to
be held "on" slightly. Check and repair.
See Figure &, page 11.

PROBABLE CALISE

REMEDY

Flanges Improperly In=
stalled

Check and reweld. See page 14, Also
check for bent backing plates. Replace if
necessary.

COut of Round Drums

Rebore drums If more than .015 out of
round., See poge 34.

Inadequate Trailer
Ground

Check for proper grounding. See page 24,
{Mote: A ground through trailer hitch is
inadequate . )

Badly Corroded Brake
Assemblies

Check brake assemblies for severe corrosion.
Check to be sure magnet levers operafe
freely. Clean and lubricate brake assem=
blies. See special instructions for boat
trafler brokes, poge 35.

Broken Maogret Lead
Wires

Bench check magnets. 5See page 31. Re-
place if necessary.

Weaok or Broken Shoe
Return Springs

Check and replace if necessary.

Loose Wheel Beorings

Check and odjust bearings. See page 35.




‘ BRAKE PARTS IDENTIFICATION CHART

Brake Identification

PROBLEM: NOISY BRAKES
PROBABLE CAUSE REMEDY

Lining Worn to Rivats Check and reline linings. See page 34.

Loose Parts = Rivets, Check and repair.
Broken Springs, etc,

SIMNGLE BAND TYPE HIGH AMCHOR TYPE LOW ANCHOR TYPE

Flange Improperly Lo- Check and repair if necessary. See poge 14 .
cated, Bent Backing

Magnet |dentification |

MAGHMET DIAMETERS

Plate
Diemeter of
H . . il P Eroke Size thognet Foce
Grease on Lining Check and reline if necessary. See page 34. T Eleel =
£" Eleciric an
107 Eleae (tanord) | - 2-374"
i — H H Al 2 A 10" Elactriz (Uinivenal =38
!rnprcp&r Bearing Ad Check and adjust bearings. Checle for {4\.\: [ L. maower RH, MAGHET ; 12 Elastic 234"
justment worn or damaged beorings. Replace if S
necessary. See page 33. Calor Cading of &-Valt and 12-Volt Magnets
P ad] - s AR MEW STYLE OLD STYLE
Qor |ustment A certain amount of noise is normal when the G-Volt - Yellow Loam  &-Veolt - Yellow Terminal
brake releases. Proper adjustment will min- 12:¥al - GresnLosi  11:Volt = Oksin Tarmingl
imize this noise. See Page 32.

Primary-Secondary
[dentification

MNOTE: Kelsey-Hayes brakes are noted for quietness of operafion. Tl

When properly installed, brake noise should not be evident.
Consequently it is wise to have your brokes checked if a noise

il does develop. . L
0 !p"' e
PROBLEM: STOP LIGHTS OR it SR
TURN-SIGNALS INOPERATIVE g e
R.H. BEAKE
PROBABLE CAUSE REMEDY
Incerrectly Wired See instructions, poge 24 .  Rewire if 7 “\@ e ey i ?}:1’ -
necessary . g ,fff'{{rg\}“'. P ———— = | A
_ ; P i el : i
Contraller Stop Light Adjust eentroller stop light switch., See = % </ B o b \ Vo
SWifCh EmPT‘GPElr[}' M- poge 25! = = ! u:ar?f: AT AL -'-!-*"-’".I'l!:..rlf:l\l"l'- II'| k .II;.(-\I

Crd FARLIER 17° BEARTS O EAbIER 13 BEARES

justed

On 10" brekai, iratall the edeprors as shown at righr. Because the basic mognet lead length
is not chonged an this Brake, the adaptors should be cdoubled beck os shown, o that when
the installation is camplated the magaet lead rermimals are obout even with the termimal pedts,




ELECTRIC BRAKE VICE PARTS

L] L)
12" ELECTRIC 12 ELECT 10" ELECTRIC (STD) ¢ | 10" ELECTRIC UNIVERSAL O | 1%
COmB (2-3/4" Mognet) (2-3/8" Mognet) ELECTRIC
2-SHOE
SINGLE | LOW 2-SHOE HIGH ANCHOR 2.5HOE 2-SHOE 2-SHOE 2-SHOE
BAND |ANCHOR 12%2 10%2Y, 10x21 Ty,
12x2 P
E}:%I‘.STT umﬁ !'ﬁn N0 [ &vOT | i BVOLT [ 1ZVOT [ GNOLT ur-mg i-'l'ﬂ&.sTT iz-vglsrT E}ﬁ'{k Ltgm
W W
DESCRIPTION svoure | evors | fypes | “fyper '{rn '#?n““ *#P?I 'rfrpn- P *f’fp"i'f 'if'f'f‘f '%f#l“ "Iyet 'i?n- me “Tvee L
TERMINALS | TERNSMALS | TERMINALS | TERMIKALS | TERMIKALS | TERM) ALS | TERMINALS | TERMINALS | TERMINALS | TERMINALS | TERMINALS | TERMINALS | TERMIKALS | TERMIKALS
Broke Assembly 30851 -2| 39453-4] 45650-1) 45400-1| 489623 [48%60-1| 40040-1| 466 501 5l 40700-1| 46662-3] 48970-1| 48968-7| 42668-9| 46666-T| 48974-5 48572-3] 46125-6
Armature Plate 30944 | 30744 [30944 | 30P44 | 30044 (30944 | 30944 | 30944 pas |aovzr |so7z |dorzr | 4072z |42693 [ 42693 | 42593 | 42693 | 46619
Washer 30805 |30805 |30805 |30805 [a3o0m05 |3oeos | 30805 | Aos0) gos |aom0s |2omos | 30805 | 30805 |30805 [ 30805 | 30805 | 30805
Pust 30807 |30807 |30807 |30B07 [30807 30807 | 30807 | 3080/ go7 |30s07 |3oso7 |30807 | 30807 | 30807 | 30807 | 30807 | 30807 | 44842
Seraw 39419 (39419 |39419 | 39419 (39419 (39419 |3w419 | 39419 19 |39419 |3oa19 |a3saie [3waie [asar? |39419 | 39417 39419 | 48841
Magnet Asembly 394867 394867 | 394867 [46359-60| 4B774-5 |48762-3| 39484 -7 |46359 6o-7] 40993-4| 466 34-5| ABGAT 5| 40841~ 2| 42683-4| A6643-4] 4BB58-9] 4B853-4 46141-2
Retaining Ring 43747 |4a747 | 43747 |437a7 43747 |a347 | 43747 | 43747 747 43747 |43747 |43747 43747 |43747 |4AT047 |A3747  |ATAT | 43047
Terminal (5=V Yellow) |30850 |20850 | 30850 - - . 30850 - b - 30850 - - - 30850 - - - =
Terminal (12-Y Green) - - - 44730 - - - 46730 . . 46730 i = & A5TI0 s - =
Terminal Butt Connecter | = - - - 5 e 2 & 5 £ 7 = : ! = - - 47138
Terminal Insulaotion (Red)| = - - - = = = e 3 = = T e = - - - 4713%
Magnet Spring 46264 46264 | 46264 46264 [46264 |46264 |46264 | 46264 46764 |aeaea |se264 |d4e264 | s6284 [48264 46264 | 46264 46264 46130
Cable Clip 33332 20497 |45413 |45413 - - 39497 | 37497 | = 42697 42607 |aze92 |42692 |42692 [42572 | 42692 (42692 45700
Lever 30862-3| 40907-8] 45416-7| 45416-7| 45416-7 |45416-7| 40907-8| 40907-4] | 409078l 40718-9| 40718-9| 48647-8] 48e47-8]42678-9) 426789 48601-2| 48601-2| 46135-6
|_Lever Retaining Rings L = = = - - - - A~ 40724 |40724 |a40724 |40724 |40724 |40724 |40724 |40724 |46151
Shoe & Lining Assy, Pri. | O  |3P603 |46397 |46397 |46077 |46as7 |4010771 | 401071 401077 (47071 [47071 |47071 |47071 (47071 47071 [47071 |47071 |443%7
Shoe & Lining Assy, Sec. | O 39693 46398 45398 |46398 |48398 401081 | 401081 apioat |a7o73 |47073 47073 |47073 [47073 47073 | 47073 (47073 4637
Lining Primary 30873 |39696 | 48374 45374 46074  |46374 | 46399 | 46397 ages |a7o72 |47o72 |47072 |47072 |47072 |47072 |47072 (47072 | 46136
Lining Secondary 30873 | 39696 46399 |4639% 46399 46399 |4639% | 46359 ag399 |47074 |47074 |47074 | 47074 |47074 |47074 |A7O74 | 47074 | 48136
Rivats 221 (21211 2120|2120 |22 (2211 |z |20 wa11 |ai7ie |;7e |3171s 31716 |Wi71e [31716 [N716 (31716 31716
Hold Down Pin - 30687 |30687 30687 |30687 |J0667 | 30687 | 30687 | Sn6a7 | 30687 | 30687 | 30687 | 30687 |30687 |30687 | 30687 | 30687 [46157
Hold Down Spring = 30688 |30688 |30588 |30488 [30688 | 30688 | 30588 w0588 |30488 |30s88 |3068R | 30488 30688 | 30688 | 30688 | 30488 -
Hold Down Cup - |306P0 |30690 (30690 [304P0 |3050 | 30890 | 30690 a0650 |30690 |30690 [306%0 | 30690 30690 |306%0 30650 30690 | -
Hald Down Spring Clip = - - : K - K E ' 2 i e 5 i i i & - 46160
Washer Retaining Ring - - = - - = = = E 5 i 2 i = - = - - 44158
Adjusting Screw Assy. g 3478 [46115 [28175 [26115 46175 [46115 46175 || 44115 (46115 [26115 36115 [46115 |46115 [46115 [46115 [46115 [46115 145781
Adjusting Screw Spring - 41013 [44934 |44934 |4493¢ [4493¢ |44934 |44934 || aagas [a4034 |aa935 [aavas |44v35 44035 (44935 44935 44935 (44935 (46161
Retractor Spring v 30499 |as424 [45424 |asd24 [4s424 [s0012 40112 [|aonz [son12 |67z |averr |a0677 |0677 |a0s77 |a0677 |30677 30677 47323
Broke Mounting Stud 3810 [30810 |a0810 [aosto [aosi0 [soe10 |averto |aosio || oeio |aosro |s07i2 |40miz 4072 |40712 |4omiz (40712 (40712 \40712 40712
Broke Mounting Washer  |22548 [22548 | 22548 |22548 |20548 |22548 | 22548 | 22548 29548 | 26441 | 26441 |26441 [ 28441 |26441 26441 | 26441 | 26441 | 2644
Brake Maunfing MUt JIAG [4448 44400 | 44440 | 44448 44445 | 44448 | 44445 m A1 (54074 (23074 24072 | 24074 | 24074 | 24074 | 24074 | 24074 124074
Brake Adj. Hole Cover - |a7sea |47ses [47ses |a7ses [a7ses |a7ses |a7sea || wpses |azsed |47ses |e7ses |47sed |47sed |47564 4764 47564 47564 |32764
* Mo Longer Manifactured - Service Parts Avafloble 32037 1/2"x4™ 33097 7/16"x2-3/4" t 40107 RH Prim. & LH Sec. 40108 LH Prim. & RH Sec.
O Broke Band and Lining Assy fs 325428H & 32643LH Retroctor Springs are ineluded, £} Coution: Check Magnet Size to identify Brake for Service Parts.
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K-H ELECTRIC BRAKES

KEJS&}«:-Huyes is one of the world's largest producers of hydraulic and
electric brakes for the autometive, mobile home and trailer industries.

@ cover the complete ronge of braking recuire—
ments from the smallest boat trailer te the largest

mohile home.

7.25 X 1.25 TWO-SHOE ADJUSTABLE
12-VOLT ONLY

Automotive type broke designed expecial ly
for boat trailers, light compers and light utility
trailers, with axle loods up to 1500%, Wil
fit 8" & 12" wheels.

10 X 2.25 TWO-SHOE ADJUSTABLE
(FOR "UMNIVERSAL" GROUP)
&=VOLT AND 12-vOLT MODELS
Automotive type brake for light and medium

travel trailers, and utility trailers up to 3300#
axle loads.

10X 2,25 TWO-5HOE
ADJUSTABLE (FOR GROUP 10)
S=VOLT AND 12-VOLT MODELS

Autemotive type brake for light and medium
travel trailers, horse trailers, utility trailers
up +?I4{JOIJ# axle loads.Widely used on trailers
requiring a low platform. Takes g 10" wheel.

12 X 2 TWO-SHOE, ADJUSTABLE
6=-VOLT AND 12-WOLT MODELS

Aufomotive type broke for mobile homes,
large travel and ufility treilers, and ather
heavy applications up to 52007 axle loads.

Also available in mechanical and electric-
mechanical medels, & volt and 17 volt,

Use these Helsey-Hayes products for a fully engineered electric brake aystem
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BRAKE
CONTROLLER

The Kelsey-Hayes Automatic
Electric Brake Controller provides
smoothly modulated contral of your
electric  troiler brokes. ‘When
connected into the hydraullic brake
systern of the towing vehicle, it
operates automatically to syn-
chronize the braking of both cor and trailer, whenever the tow=-car
brakes are opplied. It is fully ond easily adjustable for varying load
conditions, and ossures smooth broke opplication from gradual deceleration

to full emergency stopping.

Cnly the KELSEY-HAYES AUTOMATIC CONTROLLER gives you the best in all these

IMPORTANT FEATURES

to make your trailer braking smooth, safe, and filly modulrted,

& ACCURATE FINGERTIF ADJUSTMEMNT
& AUTOMATIC TRAILER STOP LIGHT

4 COMPLETE HYDRAULIC BRAKE CONTROL
& STEPLESS MODULATION

COMPLETE KIT
SIMPLE IMNSTALLATION

The Automatic Controller Kit in=
cludes all wire, tubing and fittings
necessary for the complete in=
stallation, together with easy-
to=follow instructions for fnstalling
and connecting inte the hydraulic
brake system on your car.

The Kelsey-Hayes Automatic Controller is the only contraller on the
market that is enginesred for use with either é=volt or 12-valt cars and
G=valt or 12-valt brakes.

Use these Helsey-Hayes products for a fully engineered eloctric brake system
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The Kelsey-Hayes Resistor is
necessary whenever brake copacity
exceeds the traller braking require-
ments.

Braking power con be odjusted
te oveid wundesirable  premature
wheel skid when the controller is

fully applied.

The Resistor hos & graduated re-
sistances to handle all trailers from
the lightest to the heaviest. It is
connected in the brake circuit be-
tween the controller and the brakes
so that running lights, tail lights,
stop lights and turn signals operate
an the standard car circuit.

BREAK-AWAY SWITCH /~

he Kelsey-Hayes Electric Breck-Away Switch maintains
control over the brakes on your mobile home or other
trailer even after you hove lost contrel through o break-

away. |Its simple, feal-proof design and rugged construction
are your assurance that if your car and trailer should ever "part company "
on the highway, the trailer brakes are autematically being opplied to pre-
vent its running wild. Mo other pert of your trailer electric brake system
is more important than this dependable protection against serious break-
away demage.

Use these Kelsey-Hayes products for a fully engineered electric brake syatem
48
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SELF-ACTUATING
ELECTRIC BRAKE CONTROLLER

Guickly and easily installed, and designed specifically for occasional
or temporary use. ‘Well suited for use on rental trailers as well as seasonally

used boat and utility trailers,

The Kelsey-Hayes Self Actuating (5/A) Brake Controller is mounted on
the trailer tongue to smoothly and automatically operate the K-H electric
brakes (two or four). The controller is engineered to provide four stages
of braking (light, mdeium, heavy or emergency braking). It senszes the
amount of tow car braking end instantly applies the electric trafler brakes
proportienately, To compensate for varying traller loads, four load control
adjustments are built inte the contreller.

WIRE WUT CAPS (2)

COMTROLLER : :I

g =
WIRE MUTS ()

CAR HARMESS

IR

MOURTING BRACKET SCREWS (4]

KIT NO. 49469 (sLack case) Ustn For K=H 7 =1/4 x 1-1/& cieciuic srakes
KIT NO.49942 iran case) useo For K=H 10 x 2-1/8  iecinie sakis

Use these Kelsey-Hayee products for a fully engineered alactric brake system
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® WHEELS
® HUBS
® DRUMS

Kelsey=Hayes is the world's largest manufacturer of wheels, hubs and
brake drums for the automotive and mobile heme industries. K-H develop-
ment and experience in wheel, hub and drum production, which goes back
over half a century, is assurance for you that when you need replacement
of any of these vital parts, your best source is your authorized Kelsey-
Hayes distributor. K-H distributors, with ample stocks on hand to supply
your needs promptly and efficiently, are strategically located in more than
fifty cities in the United States and Canada.

EEEREREEEEEEEEE RN NN N NN NNEREREHSNSHSH:NJNHNHN]

S
Use a Kelsey-Hayes system 'I i
throughout. Yeu will have smooth “ELEE\F H
operation and dependable braking E AYE
with the most modern and reliable

equipment that the industry offers.

And wherever you travel, you are . B RAKE

never far from competent, effi- g
cient service if the need arises. S M-
Kelsey-Hayes equipment is main= \ E M‘H“"--.

of outhorized Kelsey-Hayes broke
service stations, from coast to =t

coast. Looanrrhissjgn..... ....... ..‘E““:x,_J

tained and serviced by hundreds “RRVICE
B

Your assurance of the best in service for the best of equipment-
that's Kelsey-Hayes.






