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11-21 GUIDE-MATIC
"""" POWER HEADLIGHT
CONTROL

a. Description and Operation

The Guide-Matic is an electronic
device which provides automatic
switching of headlamps between
upper and lower beam in re-
S sponse to light from an approach-
ing vehicle,

SENSITIVITY el
CONTROL KNOB

Figure 11-162—Guide-Matic Phototube

The system consists of a photo-
tube unit, amplifier unit, power
relay, and a combination diyniner-
override type foot switch.

The phototube wunit mounted on
top of the instrument panel is
the light sensing device which
converts light into an electrical
signal for use by the amplifier
unit. A control knob is located on
the rear of the unit and allows
the driver to limit the amount of
senpitivity of the unit. Manual
operation of the headlights, by
using the foot swiich, may be
obtained by rotating the control
completely counterclockwise to
the off position. See Figure
11-162.

The amplifier unit receives and
amplifies the signal from the
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163—Guide-Matic Installation - 45000, 46000 and 48000 Series
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phototube unit into a signal strong
enough to actuate the power relay.
It is mounted on the lower edge
of the dash under the glove box.
See Figures 11-163 and 11-164.

The power relay has special
heavy duty contacts for switching
headlamp beams. It is located
on the left side of the steering
colump brace on 49000 Series
(see Figure 11-164) and on the
accessory mounting block on
45000, 46000 and 48000 Series
(see Figure 11-163).

The dimmer-override foot switch
provides automatic control of the
headlamp beams in one position,
and manual low beamsg in the
other position, In automatic po-
sition, a spring loaded momentary
contact type switch is also pro-
vided, Depressing the foot switch
slightly provides an overriding
upper beam condition regardless

if an approaching vehicle fails to
switch to low beam, and also, in
a lighted area provides a simple
test for automatic position of the
foot switch.

The Guide-~-Matic is connected to
turn on with the headlamps. After
approximately 30 seconds warm-
up period, the Guide-Matic will
provide complete automatic
switching of the headlamp beams.

Street lights and other extraneous
lights encountered in the city are
sufficient to maintain its vehi-
cle headlamps on low beam,
Occasionally, when ftrailing an
older model car with poor light-
ing on the rear, or due to some
other unfavorable coundition, it
may be desirable to change the
foot switch position to manual
low beam, The Guide-Matic is
disconnected from its wvebhicle
headlamps in this position, but
is not turned off. It continues to

b. Trouble Shooting:

1, Determination of Complaint -

Turn Gulde-Matic on and allow
at least one minute warmup.

In a lighted area, the headlamps
should be on low beam in both
positions of the foot switch., If
not, go to ‘‘Headlamps Stay On
Upper Beam.’’

With black cloth over the photo-
tube unit, the headlamps should
be on upper beam in one position
of the foot switch. I not, go to
‘““Headlamps Stay On Lower
Beam’’,

With the black cloth removedfrom
the phototube unit, in one position
of the foot switch, upper beam
should be obtained by depressing
the foot switch 1/4 inch., If not,

of light on the phototube unit, function as long as vehicle head- go to ‘‘Ne Overriding Upper
This permits the driver to signal lamps are turned on. Beam’’,
T PHOTCTUBE HARNESS
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Figure 11-164—Guide-Matic Installation - 49000 Series
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If customer complains of the
Guide-Matic dimming too late or
too soon, go to ‘‘Sensitivity
Adjustment’’,

2, Preparation

NOTE: If car has been in the
sun immediately prior to check-
ing, allow to cool in a covered
place for approximately ane hour

before the checks are made.

(a) Turn on headlamps,

(b} Allow minimum of one minute
warmup.

(¢) Follow tests progressively
under the specific complaint uatil
trouble is located.

3. Headlamps Stay On
Low Beam:

(a) Remove the phototube unit
harness from the amplifier unit
and operate the foot switch.

(1) If headlamps are on low beam
in both positions of the foot
gwitch, go to Step b.

(2) If headlamps are on upper
beam in one poesition of foot
switch, trouble is in the photo-
tube unit, Remove both units for
servicing,

b. Remove the 4 amp fuse from
the fuse holder near the amplifier
unit and ratchet the (oot switch,

(1) If the headlamps change
beams, the amplifier unit is faulty
and shouid be removed f{or
servicing,

(2) I upper beam iz not ob-
tained, trouble is in power relay,
foot switch, or ear harness,

4. Headlamps Stay On
Upper Beam:

(a) Ground the white wire of the
phototube harness, (It may be
necessary to lower amplifier, If
80, use external ground for case
of amplifier.)

(1) If headlamps remain on upper
beam, go to Step b,

(2) I headlamps go to lower
beam, trouble is in the phototube
unit, Remove amplifier and photo-
tube unit for servicing.

(b) Remove red wire from foot
switch -

(1) If headlamps go to low beam,
replace foot switch,

(2) If headlamps remain onr upper
beam, check power relay and if
okay, remove amplifier for
servicing,

5. No Overriding High Beam

(a) Check to see if red wire is
connected to foot switch, If not
make correction,

(b) If it is, remove red wire and
place a jumper from the red wire
to ground. If override is obtained,
replace oot switch,

SPRING
KNOB- SENSITIVITY CONTROL

~——VERTICAL ADJUSTING SCREW

BASE

WIRING HARNESS TO AMPLIFIER
49000 SERIES

BASE

Figure 11-165—Phototube and Dimmer Switch Installation
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{c) U override is not ohtained,
trouble is in the amplifier. Re-
move amplifier for servicing.

¢. Removal and Installation

If diagnosis indicates that the
phototube unit must be removed
for repair by an authorized war-
ranty repair dealer (United
Motors Service), the amplifier
unit should also be removed and
sent with the phototube unit. If
the amplifier unit must be re-
moved for repair, the phototube
unit need not be sent with it if
diagnosis indicates it was oper-
ating satisfactorily, If car is to
be driven before part is rein-
stalled, connect car wiring har-
ness to foot switch to give manual
operation of headiights at dimmer
switch.

NOTE: Disconnect batteryground
cable before removing Guide-
Matic _unit

1. Phototube Unit

(a) Disconnect phototube wire
from amplifier.

(b) Remove the Phillips head
pivot pin from right side of photo-
tube unit base, then lift the unit
off the base and remove photo-
tube unit and harness. See Fig-
ure 11-165.

(e} To install, reverse the pro-
cedure, Check vertical aim and
dim and hold sensitivity adjust-
ments. See subparagraph d.

2. Amplifier Unit

(a) Disconnect amplifier connec-
tor on 45000, 46000 and 48000
Series from accessory mounting
block (See Figure 11-163), Dis-
connect connector on 49000 Series
from main harness (See Figure
11-164),

(b) Disconnect phototube harness
from amplifier (See TFigure
11-166).

Figure 11-187~Tester J-8465

(¢) Remove the amplifier attach-
ing screws.

(d) To install, reverse the pro-
cedure, After installing the
amplifier unit, check the dim and
hold sensitivity adjustments. See
subparagraph d,

d. Adjustments and Tests

Tester J-8465, made by Kent-
Moore, is required for checking
or adjusting the Guide-Matic.
The tester includes a vertical

aiming device Ng, 6 and a
sensitivity test lamp. See Fig-
ure 11-167,

CAUTION: Do not reverse the
polarity of Tester J-8465 as dam-
age may result to the tester
and/or Guide-Matic units.

1. Phototube Unit Vertical
Aiming Procedure

Proper performance of the Guide-
Matic power headlight control re-
quires that the phototube unit be
accurately aimed wvertically, If
the unit is aimed too low, back
reflections from the headlamps
which are being controlled will
Jock the amplifier on low beam.
However, the unit must be aimed
as low as possible to provide
maximum tolerance for car
loading.

(a) Phototube unit vertical aiming
should be done with car unloaded,
trunk empty except for spare tire,
gas tank at least half full, and
with tires at correct pressure.

(b) Locate car on a level floor
(level within 1/4" fore and aft
of car),

(c) Rock car sideways to equalize
springs.

AIM FIOURE ON FACE OF KNOB

VERTICAL AlM SCREW

Figure 11-168—Aiming Device
Installed

AMPLIFIER
HARNESS
(]
AMPLIFIER
DIM ADJ.
HOLD ADJ.
(@)
x
HOTOTUBE = ]
HARNESS

Figure 11-169—Amplifier Adjustments
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(d) Set Aiming Device No, 6 on
top of phototube unit as shown in
Figure 11-168,

(1) The three points on aiming
device must be resting on top of
phototube unit,

(2) The aiming device must be
touching front of phototube unit,

(e) Set aiming dial of aiming de-
vice to 6.

(f} Adjust vertical aim screw
until bubble is centered in level,

2. Dim and Hold Sensitivity
Tests

CAUTION: Phototube unit must
be covered with a bla loth
during test. Tests of adjustments
on the Guide-Matic should be
made with the phototube unit be-
low 100°F, If car has been in the
sun_immediately prior to check-
ing, allow it to cool in a covered
place for approximately one hour
before the check is actually made.

(2) Preparation for Tests

(1) Set driver sensitivity control
to detent position (fully

counterclockwise),
(2) Install Tester Lamp, (Use
Kent-Moore Model J-8465), See

Figure 11-167.

(3) Start engine and operate at
fast idle while making adjust-
ments.,

(4) Turn headlamps on and wait
at least 5 minutes for amplifier
unit to stahilize. Place foot switch
in automatic position,

(3) Turn zero corrector on face
of meter until meter ypointer is

on ZERO SET line. See Fig-
ure 11-167.
(6) Turn Tester INTENSITY

CONTROL counterclockwise.

(7) Connect battery leads of
Guide-Matic tester to battery
terminals,

(b) Dim Sensitivity Test

(1} Rotate tester INTENSITY
CONTROL completely counter-
clockwise,

(2) Turn DIM-HOLD switch to
HOLD position and then back to
DIM position, Headlamp should
be on upper beam,

(8 Turn tester INTENSITY
CONTROL clockwise slowly just
to point where headlamps switch
to lower beam, The meter pointer
should now read in the black
DIM ADJ. range oun the meter
scale. See Fipure 11-167. If not,
proceed {o the hold and dim
sensitivity adjustments,

{c) Hold Sensitivity Test

(1) Turn INTENSITY CONTROL
all the way clockwise,

(2) Turn DIM-HOLD switch to
DIM position and back to HOLD
position to obtain 2 lower beam.

(3) Slowly turn INTENSITY
CONTROL counterclockwise just
to the point where headlamps
switch to upper beam, The meter
pointer should now read in the
green HOLD ADJ. range on the
meter scale. See Fipure 11-167.
It nof, proceed to the hold and dim
sensitivity adjustments.

3. Hold and Dim Sensitivity
Adjustments

CAUTION: Hold sensitivity must
be properly adjusted before ad-

justing dim sensitivity, Phototube
unit must be covered with a black

cloth during adjustments.

(a) Preparation for Adjustments,
Same =2s preparation for tests
above,

(b} Hold Sensitivity Adjustment

(1) Hold and dim sensitivily con-
trols are slotted for screwdriver
adjustment and are located at the
side of the amplifier unit, See
Figure 11-169.

(2) Rotate the amplifier hold con-
trol completely clockwise.

(3) Rotate tester INTENSITY
CONTROL all the way clockwise,

(4) Turn DIM-HOLD switch mo-
mentarily to DIM position to
switch lights to lower beam, then
switch back to HOLD position.
position,

NOTE: If lights do not switch
to lower beam, the amplifier dim
control must be turned completely

clockwise and then readjust after
hold adjustment is correct.

(5) Adjust INTENSITY CON-
TROL slowly counterclockwise
until meter pointer is on HOLD
ADJ, line. See Figure 11-167.

(6) Turn amplifier hold control
slowly counterclockwise just to
the point where headlamps switch
to upper beam. Do not go beyond

this setting,

(7) Recheck sensitivity as shown
in Steps (1) through (3) under
Hold Sensitivity Test,

(c) Dim Sensitivity Adjustment

NOTE: Dim sensitivity should
not be adjusted until after hold
sensitivity is properly adjusted,

(1) Rotate amplifier dim control
completely counterclockwise. See
Fipgure 11-169,

(2) Momentarily turn DIM-
HOLD switch to HOLD then back
to DIM position to obtain upper
beam. See Figure 11-167,

(3) Adjust tester INTENSITY
CONTROL until meter pointer is
at DIM ADJ. line, See Figure
11-167.

(4) Slowly rotate amplifier dim
control clockwise just to point
where headlamps switch to lower
beam, Do not go beyond this
setting,

(5) Recheck sensitivity as shown
in Steps (1) through (3) under
Dim Sensitivity Test, If sensi-
tivity is not correct, repeat ad-
Justment procedure.

(6) If adfustment is correct, turn
off headlamps and disconnect
Kent-Moore tester.

(7) Remove tester lamp from the
phatotube unit.
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11-22 DESCRIPTION AND
OPERATION OF
ELECTRO-CRUISE

a. Description

The Electro-Cruise is a constant
speed regulating system capable
of accurate control of car speed
over 2 wide range of road loads.
Within the limits of the system,
a speed range of 30 to 90 MPH
can be accurately held within
2-1/2 MPH of the particular
speed setting. Unlike a constant
throttle device which locks the
throtfle in a selected position re-
sulting in speed variation accord-
ing to the varying road conditions,
the Electro-Cruise system com-
pares a measurement of car
speed with the selected speed to
maintain the selected speed under
varying road conditions.

The Electro-Cruise is offered as
optional equipment on 45000,
46000, 48000 and 49000 Series,

The Electro-Cruise is an elec-
tronic-pneumatic system which
congists of a power unit connected
to the throttle linkage through a
bead chain; an amplifier and relay
control assembly; a speed trans-
ducer which is an integral part
of the speedometer; an engage-
ment switch and CRUISE lamp;
and a cruise release switeh lo-
cated on the brake pedal arm
support bracket.

In operation, electrical signals
from the speed transducer oper-
ate a vacuum switch which ports
engine vacuum to the power unit,
Through constant signals from the

speed transducer, the power unit
assumes its proper position to
control the throttle opening. The
electronic amplifier, engagement
switch and Dbrake release switch
are the auxiliary components
necessary to engage and disen-
gage the system.

1. SPEED SETTING - The speed
setting pointer moves over the
existing speedometer scale and is
set to the desired speed by rotat-
ing the speed setting kncb at the
bottom of the speedometer, See
figures 11-171 and 11-172, The
desired speed can be set either
with the system engaged or dis-
engaged; however, car speed will
only be controlled by the Electro-
Cruise when the system is en-
gaged. If the speed setting is
changed while the system is en-
gaged, car speed will increase or
decrease automatically to coin-
cide with the desired setting.

2. ENGAGEMENT - The engage-
ment switch lever and CRUISE
lamp assembly is located to the
right of the speedometer on 49000
Series cars and fully controls the
engagement of the system. See
Figure 11-172. On 45000, 46000
and 48000 Series the unit will be
located on the speedometer head.
To engage the system, it is nec-
essary only to depress the en-
gagement lever or knob until the
CRUISE lamp lights indicating the
Electro-Cruise is in operation.
I car is at or above the speed
selting when the engagement lever
is depressed, the CRUISE lamp
will come on immediately. If car
speed is below the speed setting,
it 38 necessary to hole the en-

gagement lever forward until the
car has accelerated to the set
speed to cause the CRUISE lamp
to light. Use of the accelerator
pedal is not necessary to obtain
the desired set speed with the
engagement lever held forward
as the Electro-Cruise will auto-
matically accelerate the car to
this speed.

However, for faster acceleration
to the set speed, the car may be
brought up to speed by means of
the accelerator pedal anhd then
engaged by depressing the en-
gagement lever when the car is
within 2-1/2 MPH of the set speed
or above.

3. DISENGAGEMENT ~ The
Electro-Cruise can be disengaged
by a touch of the brake pedal, by
pulling the engagement lever
or knob rearward or by turning
the ignition switch to the OFF or
LOCK positions. Each of these
will restore full accelerator pedal
control to the driver. Once the
Electro-Cruise has been disen-
gaged, it is necessary to re-
engage it again using the
engagement lever to restore ap-
eration of the system.

4, OVERRIDE - Electro-Cruise
system in no way prevents or
hinders increases in throttle
angle through use of the acceler-
ator pedal. Therefore, if a higher
speed is momentarily desired
when the system is in operation,
the accelerator pedal may be de~
pressed in the normal manner to
override the Electro-Cruise,
When the accelerator pedal is
released, the Electro-Cruise will
again maintain the desired set
speed without re-engagement,
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Figure 11-171—Electro~Cruise Centrols - 45000, 46000 and 48000 Series

5. SAFETY PRECAUTIONS - For
obvious safety reasons, the
Electro-Cruise should not be used
in areas where conditions are not
adapted to maintain a constant
speed, such as in city-type traffic,
winding or hilly roads, bad
weather, etc. The Electro-Cruise
should not be engaged when the
car is being driven on snow, ice
or mud.

b. Operation

1. POWER UNIT - The power
unit is basically a pneumatic
chamber and porting valve con-
sisting of: an aluminum housing
and cover; a power diaphragm and
bead chain assembly; a diaphragm
return and speed control com-
pensating spring; and air orfice;
a vacuum orfice; a control valve;
a control valve return spring; a
control valve coil; an air filter;

and brake release line fitting.
See figure 11-173.

In operation, the power unit re-
ceives an electric signal from
the elecironic control unit which,
according to the dictates of the
speed transducer, ports the
proper vacuum and air mixture
into the wunit to maintain the
desired road speed, The signal
which is received by the power
unit during normal cruise oper-
ation, cycles the control valve
armature between the atmosphere
and vacuum ports allowing the
armature to dwell on the ports
for time intervals depending upon
the shape of a square wave elec-
trical output from the speed
transducer.

When the control valve coil is
energized, the ‘‘teeter-totter”’
armature of the control valve is

pulled down against spring ten-
sion, closing the air port to at-
mosphere and opening the vacuum
port to the diaphragm chamber.
The vacuum admitted, then, tends
to increase tension on the bead
chain to open the throttle valve.

Similarly, when the control valve
coil is not energized, spring ten-
sion positions the ‘‘teeter-totter’’
armature of the control valve to
close the vacuum port and open
the air port to the diaphragm
chamber. The air admitted, then,
tends to reduce tension on the
bead chain to close the throttle
valve,

Thus through continual cycling of
the control valve, a vacuum level
i8 produced in the diaphragm
chamber proportional to the de-
mands of the speed transducer and
the tension of the bead chain bal-
ances the force of the existing
throttle return spring to maintain
the required throttle angle, Max-
imum throttle angle allowed by
the power unit is approximately
35°, therefore, when the control
valve coil is continuously ener-
gized, car acceleration will be
held at this angle. In addition,
the maximum speed of 90 MPH
is determined by this maximum
throttle opening.

2, SPEEDOMETER AND SPEED
TRANSDUCER - The speed trans-
ducer is integral with the speed-
ometer and utilizes a cam, cam
follower, osecillating contact
spring and pickup arm to control
the electrical impulses reflected
from the electronic control unit
to the power unit, See figure
11-174. Position of the ascillating
contact pin, which determines the
set speed, is adjusted by rotating
the cam follower mounting ring
through a gear arrangement with
the speed setting shaft and knob
assembly. Rotating the cam fol-
lower mounting ring also moves
the speed setting pointer to indi-
cate the relative position of the
oscillating contact pin, anad, there-
fore, indicate the actual set speed.
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When the Electro-Cruise is in
operation at the desired set
speed, the cam which is mounted
to the input shaft oscillates the
cam follower to cause oseillation
of the contact pin. During one-
half of the oscillation, the contact
pin will contact the contact spring
to complete an electrical circuit
to the electronic control unit,
During the other one-half of the
oscillation, the contact spring is
held away from the contact pin by
the pickup arm to open the elec-
trical circuit to the electronic
control unit. The angle of contact
oscillation, or range of propor-
tional control corresponds to a
speed of 5 MPH and reflecis a
square wave electrical impulse to
the electronic control unit, See
figure 11-175.

As car speed increases within
2-1/2 MPH above the set speed,
the pickup arm moves the con-
tact pin to allow the circuit to the
electronic control unit to remain
open for a greater interval of
time during one complete osecil-
lation. Whenever car speed is
more than 2-1/2 MPH above the
set speed, the circuif to the elec-
tronic control unit will be open
during the entire oscillation.

As car speed decreases within
2-1/2 MPH below the set speed,
the pickup arm moves away from
the contact spring to allow the
circuit to the elecironic control
unit to remain closed for a
greater interval of time during
one complete oscillation, When-
ever car is less than 2-1/2 MPH
below set speed, the circuit to the
electroni¢c control wunit will be
closed during the entire oscilla-
tion, Thus, the electrical signal
which is reftected to the elec-
tronic control unit is proportional
to the interval of time during
which the contacts are open or
closed which, in turn, is propor-
tional to the amount the speed-
ometer pointer is above or below
the set speed.

3. AMPLIFIER AND RELAY -
The electronic control unit con-
gists of a relay assembly and a
transistor amplifier assembly
mounted on a common junction
block which is an integral part of
the system’s wiring harness. Both
assemblies are designed to in-
dividually plug into the junction
block; therefore, each can be
service separately. A two am-
pere fuse is incorporated into the
junction block to protect the
entire electrical circuitry of the
system. In addifion, the system
is protected by the “BK’’ and
#BZ’’ fuse located in the main
fuse block. See figure 11-176,

The transistor amplifier serves
as a power amplifier to increase
the strength of the electrical sig-
nal from the speed transducer to
a value capable of operating the
power unit control valve. Since
full current flow is not carried by
the speed transducer contacts,
their life 1is greatly increased.
Design of the amplifier circuit is
such that whenever the speed
transducer comtacts are closed,
the circuit through the amplifier

is completed and the power unit
coll is energized. Likewise,
whenever the speed {ransducer
contacts are open, the circuit
through the amplifier is open and
the power unit coil is not
energized.

As long as the holding coil re-
mains energized to hold the con-
tact points in the Down position,
the system will be ‘docked’’ in
cruigse operation and car speed
will be controlled by the power
unit in accord with the electrical
signal produced by the speed
transducer. Opening either the
ignition switch, the brake release
switch or the engagement switch
will ““unlock’” the system from
cruise operation by allowing the
relay contact points to return to
the ‘“up?’ position,

Two opposing coils and a double
set of contact points within the
relay assembly function to con-
trol the “locking?’ and ‘‘unlock-
ing” of the system in cruise
operation. In addition, the relay
controls the operation of the
CRUISE lamp. See figure 11-116,

Figure 11-172—Electro~Cruise Controls - 49000 Series
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Figure 11-173—Power Unit = 49000 Series
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Figure 11-174—Speedometer and Speed Transducer - 49000 Series
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Normally the contact points are
heid in the ‘wyp’’ position by
spring tension, Whenever car
speed is below set speed and the
engagement switch is fully de-
pressed, the holding coil is en-
energized and gince the speed
transducer contact points are
closed, the amplifier circuit is
closed allowing the inhibiting coil
and power unit coil to be ener-
gized. Since the magnetic atirac-
tion of the inhibiting coil opposes
the atiraction of the holding coil,
the relay contact points will re-

mein in the ‘‘up’* position allow-
ing the circuit to the power unit
coil to be closed only continually
depressing the engagement switch.
With the relay contact pointg in
the ‘“up’ position, the CRUISE
lamp circuit is open indicating
the system is not “locked’ in
cruise operation.

When car speed is within 2-1/2
MPH of the set speed or ahove,
the amplifier ecircuit is opened
by opening of the speed trans-
ducer contact points, and the in-

hibiting coil circuit wil? be opened
allowing the holding coil to move
the contact points to the down
position. The CRUISE lamp cir-
cuit will then be completed indi-
cating the system is “locked’’ in
cruise operation and the ighibit-
ing coil circuit will be opened to
prevent energizing of the coi)
when the amplifier circuit is once
again completed. In addition, a
second supply circuit from the
engagement sSwitch will be
completed enabling the system to
function after the switch has been

TYPICAL
POSITION OF SPEED AVERAGE VOLTAGE
TRANSDUCER POINTS TO POWER UNIT
CLOSED  nemmmmmmmiisans e nasamm oo — | Do |2V
2 Y5 MPH -9
BELOW SET = g
SPEED O PEN S P . — )
5 MPH CLOSED IS T o gt SR et put et M e Sy PR WYY
BELOW SET : i -6
SPEED : = i —3
OPEN s i fomorn frrm — O
CLOSED ‘"'g %‘“"“NIH“HE é"""""“""l.“. émmllmlluné -— [92
OPEN i ; = _ 0
CLOSED w4 yrirey puoany = |2
2 MPH P -9
OVER SET P : § -8
SPEED OPEN mEmmmm e b e e e e T S |2V
CLOS3ED
2 /2 MPH
OVER SET
SPEED
OPEN T T Oy L o e e D D L L O D R OO LRI

Figure 11-175—Speed Transducer Outputs
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releaged to the Neutral or Cruise
position.

4, ENGAGEMENT SWITCH (49000
only) - The engagement switch is
a three-position switch connected
in series with system circuitry.
In the first, or ‘‘off’’ position, the
circuit through the switch is open
and the system is completely dis-
engaged, In the Neuiral or Cruise
position, the circuit through the
switch to the relay is closed and,
providing the relay confacts are
in the Down position, the system
is energized. In the third, or
Engage position, the switch to
relay circuit is completed as well
as a by-pass circuit which, when
the relay contact points are in the
Up position, initially energizesthe
system,

5. BRAKE RELEASE SWITCH -
The brake release switch is an
electric-pneumatic switch actu-
ated by movement of the brake
pedal arm. Since the switch is
connected electrically in series
with the system supply circuit, it
will fully disengage and ‘‘unlock”
the system from cruise operation
when the switch is opened. Open-
ing of the switch requires a mazi-
mum of 1/4" brake pedal travel.
Additional pedal travel will open
a ‘“flap” type valve to vent the
power unit diaphragm chamber to
atmosphere assuring positive re-
lease ot the power unit.

11-23 ELECTRO-CRUISE
SERVICE
PROCEDURES

IMPORTANT: Do not lubricate

the power unit bead chain or iis

pulley.

The only maintenance required on

the Electro-Cruise is the cleaning

of the power unit air filter. The
recommendations and procedure
for cleaning of the filter are

listed in Group 1.

a. Power Unit Bead Chain
Adjustment

1. Disconnect bead chain adapter
assembly from clevis pin by snap-

ping it free from clevis pin. See
figures 11-117 and 11-178.

2. Adjust englne hot idle speed
to recommended setting, and then
shut off engine.

3. Reattach bead chain to clevis
pin and position carburetor fast
idle cam ot ¢hot’’ idle position.

4, Check bhead chain to insure
that there is a slight amount of
slack in chain.

NOTE: K chain is too loose or
too tight, loosen jam nut on
threaded stud of throttle lever
adapter assembly, and rotate stud
until chain is just taut. Then back
off threaded stud two full turns,

b. Brake Release Switch
Adjustment

1. Disconnect wiring harness
connector from brake release
switch, and connect an ohm-
meter or test lamp (J-21005)
across switch terminals,

NOTE: If desired, the cruise lamyp
of the engagement switch may be
used as a test lamp by unplugging
speed transducer connector at

speedometer, and leaving brake
release switch wiring connector
on switch. Then turn ignition
switch on and press lever of
engagement s8witch to activate
cruige control tamp. The brake
pedal must be in the released
position (rearward) for the
alectro-cruise to operate.

2. Loosen the screw that retains
brake release switch to brake
pedal support bracket. Position
the switch to open the circuit
within 1/4 inch brake pedal travel.

NOTE: An open circuit will be
indicated by an unlit test lamp or
indefinite reading on ohmmeter.
If cruise lamp is used, an open
circuit will be indicated when

Light goes out.

3. Tighten adjusting screw and
recheck adjustment of brake
release switch,

¢. Disassembly and Assembly
of Power Unit

1, Disconnect the bead adapter
chain attached to the clevis pin
by snapping it free from clevis
pin., See figures 11-177 and 11-
1174,

2. Remove the wire harness con-
nector from the power unit coil.

3, Remove engine vacuum and
brake release switch lines from
power unit.

4. Remove screws holding the
power unit assembly to the cowl.

5. Depress the diaphragm return
spring and remove bead chain.

8. Remove the eight 10-32 cap
head screws holding the power
unit to its mounting bracket,

7. Remove the control valve re-
turn spring by depressing with a
knife blade and pushing sideways.

8. Remove control valve.
8. Remove air filter from unit.

10. Wash power umit in a good
detergent,

1i. Examine diaphragm for
cracks and pin holes and replace
if necessary,

12, Check control valve pads and
its sealing surface for dirt, chips
and burrs.,

13. Clean or replace air filter as
required.

14. Check for obstructions in air
and vacuum orfices.

15. Reassemble by reversing dis-
assembly prodecure. Care should
be taken when the light cap
screws are placed back on the
mounting bracket to tighten op-
posite sets of screws at a time
and repeat this procedure until
they are all tight.

16. After power unit is rein-
stalled, adjust bead chain (sub-
par. ‘‘a”’) and leak test unit (par.
11-24 subpar. “<a’’),
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11-24 ELECTRO-CRUISE
TROUBLE ELEMENT
DIAGNOSIS ROl —
Whenever a specific complaint 1s VALVE N - @J
encountered with the Electro~ SPRING % N -
Cruise system, the Trouble Diag- 3 ?
nosig Chart should be used for \7~ ~SCREEN

reference as to the complaint and
its possible cause. Whenever a
general complaint is encountered,
the Trouble Diagnosis Test Pro-
cedure Chart (figure 11-183)
should be used to determine the
area of malfunction. Since the
procedures outlined in this chart
are performed with the car sta-
tionary, it may be necessary, in
some cases, to road test the
gystem to determine the specific
complaint.

All electrical and vacuum con-
nections and other obvious items,
such as the bead chain adjustment
and brake release switch adjust-
ment, should be checked and cor-
rected prior to any type oftesting.

a. Vacuum, Air Leak and
Power Unit Test

1. Disconnect power unit bead
chain from throttle rod bracket
threaded stud.

IMPORTANT: Check all vacuum
hoses for proper attachment at
vacuum source, power unit and
brake release switch. See figures
11-177 and 11-1"78,

2. Pull Electro-Cruise engage
lever to the off position.

3. Note posgition of power unit
diaphragm pull rod.

4, Start engine and again note
position of power unit diaphragm
rod, Movement normally indi-
cates leakage through the vacuum
orlfice and control wvalve, 1
maximum movement is noted, the
wiring harness connector should
be temporarily disconnected {rom
the power unit to eliminate the
possibility of an electrical prob-
lem. If diaphragm rod still moves
into power unit disassembly, in-
spection and repair of the power

RETURN 0
SPRING W
4)”'06@( -’

T
A \ FITTING &

BEAD CHAIN ASSEMBLY

CONTROL
HALF ASSEMBLY

DIAPHRAGM
ASSEMSBLY

Figure 11-179—Exploded View of Power Unit

unit will be required. Paragraph
11-23, subparagraph ‘<«c?’,

5. With engine still running and
bead chain still disconnected, push
cruise engagement lever forward
and hold. If power unit diaphragm
rod moves into unit, proceed with
Step 8. If rod does not move into
unit, remove wiring connector
from power unit, Using jumper
wires, ground one terminal of
unit and connect the other termi-
nal to a 12 volt source and again
observe diaphragm rod with en-
gine running. If unit does not op~
erate, remove hose which goes to
brake release switch and plug
release hose fitting on power unit.
If power unit still does not oper-
ate properly, it is defective and
should be repaired,

6, With power unit diaphragm rod
pulled all the way in unit by engine
vacuum and engagement lever held
forward, clamp off vacuumn source
hose. Leave hose clamped and
engagement lever held forward
for 90 seconds. Any outward
movement of rod in this period
indicates leakage in the hose con
nections, in the brake release
switch, in the power unit dia-
phragm or through the power unit
air orifice and control valve.

7. If leakage 18 noted, remove
hose from the brake switch re-
lease hose fitting at the power
unit, plug the release hose fitting
and repeat Steps 5 and 6. 1f dia-
phragm rod now remains station-
ary for 90 seconds, leakage is
indicated in the brake release
switch or hose to it. If diaphragm
rod still moves outward and all
hose connections and conditions
of hoses are okay, the power unit

- | +
12-v
BATTERY
o O
4 5
0z Q 70
] B
0 O
BOTTOM ViEyyY
OF RELAY
NQON-PULL-IN
TEST

Figure 11-180—Relay Non-Pull-In
Check
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has an internal leak and should
be repaired.

b. Relay Tests

If through trouble diagnosis, trou-
ble is indicated with the Electro-
Cruise relay, the relay can be
checked by two methods.

1, The first method or procedure
is to substitute a known good re-
lay and perform the procedure
outlined in the Trouble Diagnosis
Test Procedure chart or road
test the car to determine whether
or not the condition has been
corrected.

2, The second method is to re-
move the relay and perform the
Non-Pull-In and Pull-In checks
as outlined below. These checks
involve the use of a 12 volt bat-
tery, jumper wires and a 12 volt
lamp such as a #57 lamp to check
operation and continuity of the
relay and will conclusively indi-
cate a defective unit, A unit found
to be defective will reguire
replacement,

(a) Non-Pull-In Check

(1) Connect pins 1 and 2 to the
negative terminal of a 12 volt
battery. See figure 11-181,

{2) Connect pin 3 to the positive
terminal of the battery

(3) When the connection to pin 3
is made, the relay should not pull
in. A checking sound will be noted
if the relay pulls in and indicates
the relay is defective and must
be replaced,

(4) Perform Pull-In check,
(b) Pull-In Check.
(1) Connect pins 1 and 2 to the

negative terminal of a 12 volt
battery. See figure 11-180.

(2) Connect pin 3 to the positive
terminal of the battery.

(3) Connect a 12 volt test lamp
such as a #57 lamp between the
negative terminal of the battery

and the relay, alternating the
connection between pin 4 and 5.

(4) During either of the above
connections, the lamp must not
light. If lamp lights, a defective
relay is indicated and must be
replaced.

(5) Disconnect connection to pin 1
and again alternate the test lamp
lead between pin 4 and 5.

(6) During either of the above
connections the lamp should Light.
Failure of the lamp to light indi-
cates a defective relay and must
be replaced

¢. Amplifier Test

The amplifier can be checked
using one of two methods similar
to checking the relay.

1. The first method is to sub-
stitute a known good amplifier
and perform the procedure out-
lined in the Trouble Diagnosis
Test Procedure chart, Fig-
ure 11-183 or road test the car
to determine whether or not the
condition has been corrected.

2. The second method is to re-
move the amplifier and perform
check as outlined below, This
check involves the use of a
12 volt test lamp to check oper-

ACCESSORIES
- +
ifi]i]
'.D g by D‘
— gy u s
& eLia

s e

12-v
8ATTERY

3DTTOM VIEW
OF RELAY

PULL-IN
TEST

Figure |1-181—Reloy Pull-In Check

Figure 11-182—Amplifier Test

ation and continuity of the ampli-
fier and will conclusively indicate
a defective unit.

(a) Connect terminal Ej to the
negative terminal of the 12 volt
battery, See Figure 11-182.

{b) Connect a 12 volt test lamp
such as a #57 lamp between the
terminal Eo and the positive
terminal of the battery.

(¢) Connect terminal E4 to the
positive terminal of the battery.

(d) Momentarily connect termi-
nal Eg to the ground terminal of
the battery and observe test lamp.

(e) The test lamp should light
when terminal E3 is connected
to the ground terminal of the
battery and should go out when
the terminal is disconnected. I
lamp remains lit when terminal
E3 is disconnected, or the lamp
does not light when terminal Ej
is connected, the amplifier is de-
fective and must be replaced.

d. Speedometer Testing

Speedometer testing is difficult
since conclusive tests can only
be performed with the unit in
operation. Generally, then, the
speedometer is assumed to be
in satisfactory condition until all
other components have been
checked and found to be in satis-
factory condition. If, after testing
other components, wire harness
continuity, electrical connections



ELECTRO-CRUISE 11-135

ACCESSORIES

HDYD [Inpasold §83) sisoubpig B|qnos) esini)-o0iyoe|3—gg|-|| SinBig

¥LINOTI M8
Rk o]

1Ns3y

LINI ¥ aIANNQYO
WO 3 SSINSYH
ININM X33HD

WHION ﬁl

h AV11Y 2DIHD
TAIRY 03K

AUNNILNOD 53N wn

ONIMA 23AD

ALINNIINQD WM
FDVOMNI NI

ﬁx I B

NO IJWOD (O R20a
Wy FQMD ONY N
SIIVY INITNT

NGO $InOD

—| AR T L
gNY 513V =
INIONT

ND WQD JON
$30qa dnwl
IS GNv

1ns:y

ALIMNING? XD

—._ou 1NN VIAOY 30

(HN]5)84 51
IOVLI0A 31

,

ALIONIINOD SSINYYH
DNIgMm XOTHS

al

Lras3wd o
F0TLIOA ON 4I

MO WD
¥ 4wr]
EPIEES SR
1y Wiy
T INIONT

ATAICN

STIGE INFON)
e
SN 3I3HD
-~ STVAITIIIY oxvnzy
Wil aaofE]  IMoN 51 NOMM . ;
s ) AN HOUIMS INIWIOYON]
NV 15vI1Y AN S673090
g -aNAGED Q1 1NN
$1NOILAY MO Lu‘ﬂdw_ AAY 1
A v 4NNTI2INNOD
435338434 $i NOLIND rl NOLIY T WOONT SSINIY I DHIAM WL
JOYONI NIHM GAOID ON it
OMY LINN ¥ O S
@v1) AT NI SLSIX2 o—
JOVIIOA AVILYE A1 15 v
O1 173M) QLDINNOD
SSINUYH ONIYIM Hlim

AT
3H) ¢

LEINIE]
HIY H3iHD

LELPTRELCL S
WOISITNY 3]
42312

ALINNIING
IN WO §dS ADTHO
MWD 13ds ©F
SNOIFIINND D
S5INTRIL
I DI

{ svIniz AN 31A91
19Y9IN3 S$1udIT
TSINMFR ONIEM

23) PACAI3dS
12IMNOD8IG

SNOLIDINNDD
WO T? 33041
BOJ ¥IIHD

m EMAUD B R[] T!l

INIWLSYaY
HOLMS 3573131
Iny @ ADIHD

SAVIT WANDWA
Y04 ¥J3H2

M34IM$ ADVANT 40 \—
AMMINGD X¥IFHD

NO SINOD
A ASINYS

aNV S10vy
INIDN3

AT najwwl

3101 0L
NXYLIX IDON
$704 IN1ON]

vy
10N 5300
INNONI
aNv NO
SINOJ ANV
€INND

AMIWLSATOY NIYHD)
QrIE ¥I3D

S ay
20D A5
LINA 3IMOy
NSV
T BIING
04 A4S

NO 1w0)
1ON 1m0
#AYY 35100
9EYNI

<1 83A31
NIHm 1101 O
N¥NLIK ONY
433531410

NO 1WO)
AOM 1300

Y 18N
Ny 397
JON 1304

INIONT

S0 miAn
NIHA v
MM INIDNG

053
YN |

03345 1141
TYWXAN gL

AL P2

INTONT IF

30VENIY
RRIVIe2 TN
WOY)
NIVID av)e
12INNQISI9

T

LERY R
JOVUN3
OMISSINE
TNOH1(
INERE)
ANIGN] 41

My
GNY ¥3AJ ]

19von3
553%d1d

DNV
INFONT ANy
A¥vd N| 1V
Hil




11-136 ELECTRO-CRUISE ACCESSORIES

and vacuum leakage are found to by an authorized repair station. Cruise electrical system can be

be satisfactory, the speedometer g, Continuity Tests checked using the wiring dia-

ho d and serviced i -
should be removed and service Continuity of the entire Electro- phragm In Figure 11-176.

Electro-Cruise Trouble Diagnosis Chart

COMPLAINT POSSIBLE CAUSE

A, No action when lever is pushed. 1. Discounnected electrical connections or
open in wiring.

Blown fuses.
Brake releage switch adjustment.
Vacuum leakage.

Power unit coil open.

e o, own

Defective transistor amplifier.

B. CRUISE lamp comes on when lever or imob Harness to speedometer unplugged or loose.

is pushed and no car response. Defective speed transducer,

Defective transistor amplifier.

W o=

Defective relay.

[

C. ELECTRO-CRUISE remalns engaged when
brake is touched.

Brake release switch adjustment.
Shorted brake release switch
3. Shorted wire harness.

g

D. Blow fuses, 1. Shorted wiring.

2. Shorted relay, cruise lamp Or power unit
coil,

3. Shorted transistor amplifier.

E. Engine races as soon as car is started 1. Shorted wire harness.
when engage lever or knob is not pushed. 2. Shorted engage switch,
3, Shorted relay.
4. Vacuum orifice leak in power unit.
5. Stuck accelerator linkage.
F. ELECTRO-CRUISE will not lock in after 1. Defective relay.
set speed 15 attained. 2. Defective engage switch.
G. Car keeps accelerating up past set speed, 1. Shorted wire harness.
2. Shorted speedometer.
J. Defective relay.
4, Defective transistor amplifier.
H. Automatically locks in CRUISE when car 1. Defective relay.

goes over bumps.
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Electro-Cruise Trouble Diagnosis Chart (Cont'd)

COMPLAINT

POSSIBLE CAUSE

L Drops out of CRUISE control when over
bumps.

S

Defective relay.
Loose electrical connections.

Brake release switch adjustment,

J. Erratic cruise speed.

Bow opom

Loose electrical connections,
Defective speedometer.
Defective power unit.
Vacuum leakage.

K. Slow response.

o

Vacaum leakage.

L. Hunts at slow speed.

L e

Defective speedometer.
Bead chain adjustment.
Stiff accelerator linkage,
Vacuum leakage.
Dragging brakes.

M. Does not disengage when engage lever is
pulled out.

=

Shorted wire harness.

2. Shorted engage switch.

3, Defective relay.

N. CRUISE lamp does not light. 1. Burned out lamp bulb.
2. Defective relay.
3. Disconnected electrical connections or
broken wiring.
0. Engine will not idle at slow speed when 1. Vacuum leakage,
ELECTRO-CRUISE is not engaged. 3. Bead chain adjustment.
P. Speed setting pointer and speedometer 1. Stiff throttle linkage.
needle do not coincide speed when in cruise, 2. Vacuum leakage.
3. Speedometer out of calibration.
4, Kinked speedometer cable.
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SECTION 11-F
FOUR NOTE HORN, VACUUM TRUNK RELEASE,
REAR WINDOW DEFROSTER

AND VACUUM DOOR LOCK INSTALLATIONS

CONTENTS OF SECTION 11-F

Paragraph Subject Page
11-25 Servicing Accessories . . . .. . .. 11-138

11-25 SERVICING ACCESSORIES

The following accessories pictured herein are provided as optional equipment on the 1965 Buick 45000,
46000, 48000 and 48000 Series cars. The servicing, such as removal and installation of the accessory
components will be obvious when viewing the installation illustrations contained on the following pages.
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11-13¢9

TO LOW "C” (LONG) HORN

BLACK GROUND
» TC SHORT HORN
., BLACK-GROUND

7 VIEW IN DIRECTION OF
ARROW "A"

——INSTALL SUPPORT AND
CLAMP RELATIVE TO
EACH #HIORN AS SHOWN.

)
L wisinG cLIP

ROUTE WIRE THRU EXISTING
‘— CLIP ON INNER

~—RESET TANG BEFORL INSERTING
. INTO CONNEGTOR TERMINAL
DK GREEN

DARK GREEN
{HORNS TO RELAY)

Figure 11-184—Four Note Horn Installation - 45000, 44000 and 48000 Series
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