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~CUCV -GLOW PLUG SYSTEM
IDENTIFICATION/OPERATION/ TROUBLESHOOTING

'PREFACE

* The material contained in this manual, has been developed to assist the
repéir te;hnician in creating a solid foundation of CUCV glow plug system
knowledge. A firm understandihg of how the CUCV gloy'plug system works will

be very beneficial when attempting proper diagnbsis or troubleshooting.

As an important first step, study the GLOW PLUG SYSTEM COMPONENT IDENTIFI-

CATION SECTION. Knowiﬁg‘thé'describtion. function and 1pcation of each compo-

neﬁt will help tremendously in gaining an appreciation for the next step.

Once the individual coﬁponents have been reViewed, proceed to the'next sec-

tion:  GLOW PLUG SYSTEM OPERATION . Study the system operation and utilize
the wiring diagram to understand how current flows throughout the entire glow

plug system.

Now that the knoﬁ\edge of identifying éomponents has been combined with

understanding the operation of the glow plug system, proceed with the TROUBLE-.

SHOOTING section.

when troubleshooting, the first thing to determine is if the glow plug

system (or a part thereof) has actually failed by performing the CUCV PRELIMI-

NARY DIAGNOSIS WITH AMMETER procedure.




CUCV GLOW PLUG SYSTEM
IDENTIFICATION/OPERATION/TROUBLESHOOTING

PREFACE (continued)

After the preliminary diagnosis, determine if a specific;component in the
glow plug system is at fault. Observe the operating characteristics of the

glow plug "WAIT LAMP" and utilize one of the CONDITION CHART's that best fits

the situation experienced.

If after completing an analysis of the CONDITION CHARTS the failure still

exists, proceed to the. GLOW PLUG POWER SYSTEM TROUBLESHOOTING PROCEDURES.

Finally, if the fault still exists, proceed to thé,TﬁOUBLESHOOTING THE GLOW
PLUG CONTROL SYSTEM procedure. '

Reading this document alone will not make aﬁzone a CUCV Glow Plug System
expert; however, combining it with actual hands-on experiente will provide
any technician confronted with a Glow Plug System failure a systematic method

of determining what failed, why it failed and how to fix it.
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GLOW PLUG SYSTEM OVERVIEM

The glow plug system is made -up of severa\ electrical components‘aly

designed to uork together to help start the 6.2 diese] under ordinary

circumstances. The fo110u1ng 1ist numer1ca11y 1dentif1es each elec;

" trical component as;it will be called out in the, GLOW PLUG COMPONENT

IDENTIFICATION 'Sectiom, GLOW PLUG SYSTEM OPERATION Section and the

 GLOW_PLUG CIRCUIT WIRING DIAGRAM:.

Component . Component

Nu?ber -. ?::cgzttzgges
2 Two ballast resistors
3 Glow plug relay
4 Eight glow plugs
5 Positive/Negative buss bar
6 Engine Ground strap

7 Ignition switch
Glow plug control module
9 Wait lamp
10 Engine Coolant Temperature sensor

11 Voltage sensing wire



II

GLOW PLUG SYSTEM COMPONENT IDENTIFICATION

To help in identifying the various components in the glow plug system,

it has been divided into two systems: The GLOW PLUG POWER system and

the GLOW PLUG CONTROL system.
o GLOW PLUG POWER SYSTEM consists of:

o GLOW PLUG CONTROL SYSTEM consists of:

two batteries, two bé]last
resistors, one glow plug
reiay, eight élow plugs,’
one positfve/negative Buss
bar, one engine ground
strap and associated wiring.
an ignition switch, a giow.
plug control moduie, a wait
lamp, an engine coolant tem-
perature sensor, a voltage
seﬁsing wire and associated

wiring.

A. Identifying The Glow Plug Power System Components

It is important to know the description, function and location

of each component in the giow plug POWER system. A basic know-

ledge of these three areas will help in understanding each com-

ponent's integral role in the operation and diagnosis of the glow

plug system.

NOTE: In regards to the location of various parts or compo-

nents: All locations are given as one would view them

from the driver's seat.

i.e. the steering wheel is

located on the left, forward interior of the vehicle.




Description: .

Function:

Location::

Description:

Function:

Location:

GLOW PLUG POWER SYSTEM COMPONENTS

gatTeries (1)

"Two reétaﬁgular 12 volt maintemance free batteries con-

taining'caléium al]oy.§rids,and electrolyte.

The batteries are wired in series to supply 24 volts to the
glow plug system. (It is'important*to'ensuré both batteries

are fulli charged and all battery connections are properly.

cleaned and tightened prior. to diagnosing any glow plug sys-

tem problem.)

The batgeries are located in tﬁe engine compartment on the

passenger side of the vehicle (see Figure 1).

BALLAST RESISTORS @

Two 300 watt, .28 ohm resistors wired in parallel.

Reduces the 24 volts coming from the positive buss bar

to 12 volts and directs it to the glow plug relay.

The resistors are attached to the engine compartment bulk-
head and covered by a protective metal shield (see

Figure 2).
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FIGURE 2 5



Description:

Function:

Location:

GLOW PLUG RELAY @

The glow plug relay is an electro-mechanical switching device
with two large copper electrical studs and two small electri-

cal steel studs.

When the glow plug relay coil is activated (at the two small
steel studs) by the glow plug control module, electrical
current creates a magnetic force in the coil that kwcks the
plungerwout against two large copper terminals. This, in-
turn, allows current to flow from the ballast resistors to

the glow plugs.

The glow plug relay is attached'to'the engine compartment

bulkhead, left of the vehicle's center71fne (see Figure 3).



e
Ll .

’ ’ s i 1
\ \ ) :t :\ \ML
v 14 . ‘... .\\. .
S .n..l..,\\w , SRR
Fa N e o~ L i
. 1
//al . \w‘l\!\l“.\\ .A ..
—n -
2SN g 1 ¥
-
< h & \\\\\\ﬁ» s—/ A
\\\\Q a i g a \
= — g \J&: ’ b
ﬁl.“.\-‘\.\.. e \“\n/ F s“\ ! s
g, ’ ’
g Wy N\ fea ot S
. N L) /
’ '.I A / {3 )
t.ww ety )
3 \ e \ sQI
- ’ L N m y
/\' ’ .
» i N vl
T e e—— —_— b A .
> A\
’,l\
- N
—_—N\ h
_———— e———y i
w o, - TSN
. e e e e ! S ™
P
/
]

K

\\\ \\ v /
ey A
\
j .
k \
— .-v
Q >
d /
w — -\
4
Qoo ¢
D et R ., .c. .
o
(U
A=)
A
SN '
J FAR

FIGURE 3



GLOW PLUG @ |

Description: The CUCV 6.2 diesel engine glow plugs are temperature self-
regulating. This offers a rapid glow ﬁlug temperature rise,
but does not require the critical shut-off timing and

cycling that a commercial glow plug system does.

Function: To rapidly heat the cylinder prechamber to aid in starting
a cold engine (not at operating temperature).

The glow plugs are designed to operate under three condi-

tions:

o "PRE-GLOW"........ cycle during the amount of time that
the “WAIT" Light is on.

e "CRANKING GLOW"... glow plugs remain on during the engine

cranking period.

o "AFTER GLOW"...... depending on engine temperature, the
| glow plugs can remain cycling for up

to 90 seconds after engine start-up.

Location: The glow5p1ugs (eight in all) are threaded into each of the
cylinder prechambers (four in each head) between the fuel in-

jection nozzle and the exhaust manifold (see Figure 4).

'
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Description:

Function:

Location:

'Descrigtion:

Function:

Location:

POSITIVE/NEGATIVE BUSS BARS (:)

One row of positive terminals and one row of negative

terminals.

Provide a central location for 24 volt wiring.

Engine compaftment, passenger side, on the bufkhead (see
Figure 5). |
ENGINE GROUND STRAP  (§)

Braided copper wire (with large, flat terminal ends).

Provides a direct high capacity. path to Qround for engine
electrical components. A good example of this would

be the completion of the §1ow.plug circuiiry. A

Between the right side of the engine ‘bulkhead (dash and

cowl panel) and the right‘rear portion'of the engine's air

inlef manifold- (see Figure 6).

NOTE: A WORD ABOUT WIRING

The insulated electrical conductors or wiring used on the CUCV come in
different sizes (gauges) and colors. The wires are used to carry cur-
rent from the source of electricity (i.e. battery, relay) to various
components, completing the glow plug electrical circuit.

THIS COMPLETES THE GLOW PLUG POWER SYSTEM COMPONEﬂT IDENTIFICATION SECTION

10



FIGURE 5
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FIGURE 6

B. Identifying The Glow Plug CONTROL Systém Components

Just as with the Glow Plug Power system, it is also important to

know the description, function.and location of each component in

the GLOW PLUG CONTROL system. A basic knowledge of these three
areas will helpiin understanding each component's integral role

in the operation and diagnosis of the glow plug system{

12



Description:

Function:

Location:

GLOW PLUG-CONTRQL SYSTEM COMPONENTS

1GNITION SWITCH  (7)

. ‘An ‘electro-mechanical device-that is used to Se1ect four.

d1fferent modes of operation. These four dlfferent modes'

' are achieved by rotating the ignition key/lock: cy1inder‘

assembly to certain positions:

e Accessory -

'o off

e Run (or On) |
e Start
The lock cylinder is, in-turn, connected to the actual igni-

tion switch (located further down the steering column) by

a small steel rod.

The ignition switch has es'many‘fuhctions as it does modes.

Briefly they are: |

e Assessory Posiiion'- Supplies current to components that
may operate while the engine is off.

o Off or Locked Position - This pos1t1on js used to turn
the engine off and lock the steering wheel.

e Run (or On) Position - To supply current to electrical
oomponehts as needed while the engine is running.

o Start Position - To supply current to the starting circuit.

The ignition switch is located on top of .the steering column,

behind the instrument panel (see Figure 7).

13
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: Descfiétion:

) _function:

'Locotion:

Deécrigtion:

Function:

Location:

GLOW PLUG CONTROL MODULE

The g]ow plug control modu]e {s a circuit board, composed of

many electronic components, used to control the glow plug

. system.

The glow plug module's primary function is to monitor and

control the glow olug.system. It'ooes this whether the’

' engine is “HOT* or "COLD" by receiving feedback signals

from the voltage and temperature sensors. Basically, the
module provides a completjon of the ground circuit for the
g1ou plug relay. |

The glow plug module is located in a "black box" at the end
of a harness underneath the dash panel, to the left of the

steering column (see Figure 8).
warr Lae (9

The “WAIT" Lamp is actually a bulb that is energized by
the glow plug module after the 1gn1t1on switch has
been turned to “ON".
The "WAIT* Lamp is used to show the operator:
1. The system is functioning.
2. The amount of time needed to "WAIT" before start-
ing the vehicle. |
3. A problem in the system exists.
The "WAIT® Lamp is located in the center of the top half

of the instrument cluster (see Figure 9).

15




16

Glow Piuﬂ

Moéu,ie,

i

) 6"6@ ?lu:j Gontvol

Module an A\

H N
\ SN AR
.___::‘.; 'r’~;:§3, )
Sy T
NN
R s I
,/. \\ \\\
s  Fx=! . .
~ N P
e \\ ";/!’f -
“oF : gy 5%
é A ‘!' ‘ﬁfj;yg
\\\5", ) // \\/
S > o< ’
Py MET? R/
M- NS N oo R N \
N | L 5 N
SETD- 7T 4T ||
CESo I Sl IR
k. NS ARV G A ’ t\
.\\.Is:\ Qf(/‘f. ) !I;e hY ~ \
o AR T S| |
2 ‘ X ’
N\

“IGURE 8

)



FIGURE 9

17



Description:

Function:

Location:

Description:

Function:

Location:
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ENGINE COOLANT TEMPERATURE SENSOR

A thermally regulated resistor, encased in a hex nut-like
body. With a threaded portion and sensing tip on one end

and a connecting pin on the other.

To provide engine coolant temperature information to the

electronic glow plug control mbdule. The module uses this

“information to monitor and control the'g]ow plug operation

as well as calculate the "WAIT" Light time.

Left rear of .left cylinder head (see Figure 10).

VOLTAGE SENSING WIRE (1))
An 18 guage orange wire.

To sense collective glow plug voltage and send a message
to the glow plug control module. The control module uses
this information to monitor and control glow plug system

operation. Specifically, the glow plug relay.

Between the large copper stud of the glow plug relay and

the glow plug control module (see Figure 11).
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W

ITI GLOW PLUG SYSTEM OPERATION

This eLou'PLus”SvSTEM OPERATION ‘section has been written so the
sequeﬁéé of events may be .followed 1n the'GLOH.PLUGQSXSTEE.NIRING
DIAGRAM (see Figure 12). As Each .compéne.nt is introduced during the
.explanat"ioni. take a moment to locate it in the wiring .d'i.agram to see

how it relates to the ovevjall glow plug system operation.

A. “PRE-GLOW" Time Period

This time ﬁqriod involves approximatel:y“lo-lz seconds. Here is
what happens: |

The glou}plug system is activated by turning the ignition switch
Dto the “ON" position. This action allows 2.0 amps

of curr;.-nt to flow from the ignitidn side of the fuse panel to the
glow plug control module. The glow plug control module provides
the electrical ground to energize the wait lamp (§) for the "PRE-
GLOW" time period (approximatdy 10-12 seconds). During this
period, the giow plug contro]hmodulealso provides a ground cir-
cuit for~fhe glow' plug relay coil. This'causes the internal
plunger to mové outward and make contact with the two large
copper studs. When the glow plug relay(d is activated, (plunger
is coﬁnecting the tﬁo large copper studs) current flows from the
batteries () through the positive buss bar(®), through the

ballast resistors@. through the glow plug relay copper studs@
through glow plugs (@and then to ground.

21



B.

"CRANKING GLOW" Time Period

This time period normally involves a short span of just a few
seconds. Here is what happens: (Assume the PRE-GLOW step was
followed). ' |

When the wait 1amp(:)has turﬁéd off. the Opefafor will then turn
the key to the start pos1tion The glow plug modu‘lerece‘ives‘ a
message from the 1gn1t1on sw1tch(:)wh11e it is in the crank posi-
tion and provides a ground to the glow plug relay . durmg the
“CRANKING GLOW" time period.

NOTE: If this process of crahking to start takes more than Jjust

a few .seconds there is usually something wrong with either
"the "PRE-GLOW" activity, the fﬁel:supply system or some

other part of the vehicle's operational system.

22
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"AFTER GLOW" Time Perjod

This time period can involve up to approximately §0 ;econds. Here
is what happens: Once the engine has started and the ignition
switch(:)has been allowed to return to the ON position, the glow
p]ugs(:)wﬁll continue to cycle during the "AFTER GLOW" time

period (for up to approximately 90 seconds). This helps ensure
smooth, even cylinder firing until the engine has had a chance

to approach normal operating temperature.



- D. SUMMARY OF GLOW PLUG “ON TIME"

'Théoughout'the PRE/CRANKING/AETER GLOW time periods, the entire

glow plug‘“ON TIME" is regulated by four separate and distinct

conditions.

They are:

BATTERY VOLTAGE - When the.battery—voltage is Yow, glow plug"

“ON TIME® duringmgg}d start can seriously inhibit the vehicle

from starting.

COMBUSTION CHAMBER TEMPERATURE - High combustion chamber tem-

peratures create higher electrical :resistance in the glow
plugs. This is why during "HOT" start attempts, high resis-
tanceiin the gldw plugs will cause the Qoltage sensing wire
to signal the gléu plug module not to energize the glow plug
relay.

GLOW PLUG VOLTAGE - Glow plug voltage is detected by the glow

plug sensing wire @. Just as with "HOT" start Attempts, when
the glow plugs have reached 16.2 volts maximum, the senging.
wire signals the glow plug module that the glow plugs are ready
to be turned off. _ |

ENGINE COOLANT TEMPERATURE - Engine coolant temperature is de-

tected by the engine coolant sensor@. When the engine coolant

temperature has reached above 49°C or 118°F, it signals the glow

plug moduleto turn off the glow plug ‘relay@thus, totally

disconnecting the glow plug system from engine operation.

23



GLOW PLUG CIRCUIT WIRING DIAGRAM
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TROUBLESHOOTING THE GLOW PLUG SYSTEM -

This entire TROUBLESHOOTING section has been developed to be utilized

1n a erz systematic manner. That is, the steps should be followed

very closely being sure not to take “short cuts" or jump1ng out of

sequence from one step to another. This will ensure an effectwve'

.diagnosis and repair in the quickest possible time,

A. Troubleshooting Overview
It is important to check/correct any one or more of the conditions

listed below prior to diagnosing any pari of the glow plug system.

° Ché;k the battery for.a proper state of charge by following the
specific guidelines given in fhe CUCV 1200 SERIES DELCO FREEDOM
BATTERY DIAGNOSIS AND CHARGING document, (if Delco batteries

are not used in the vehicle, follow Army PMCS for Military bat-

teries).

NOTE:
For your convenience, we have included a copy of CUCV 1200 SERIES
DELCO FREEDOM BATTERY DIAGNOSIS AND CHARGING.

o Check to be sure all battery connections are clean and tight

(including those connections at the terminal board).

e Inspect all glow plug system electrical connectors, fusible
links, terminals, and ground connections for security and

proper condition.

25



When troubleshooting the glow plug system, it 1is important to

establish whether a "hard staft" or a "no-start” problem is glow

plug system related or not. Therefore, begin with the CUCV Preli--

minary Diagnosis With Ammeter Chart that follows this page to:

e Avoid erroneously diagnosing a well functioning glow plug sys-

tem.

e Save time in locating a possible malfuhction in the glow plug’

system.

If you establish it is not a glow plug problem, naturally, there is no need

to go any further in diagnosis; but rather, proceed to the suspected sys-

tem,

B. Proper Sequence Of Diagnostic Steps

Here are the diagnostic steps ‘to follow in troubleshooting the

glow plug system:

Step One

Step Two

Step Three

Step Four

26

Use the CUCV PRELIMINARY DIAGNOSIS WITH AMMETER CHART

and follow the "ngic tree" to determine whether or

not the glow plug system is functioning properly.

If the glow plug system is not functioning properly,

observe the failure conditions and use the CONDITION
CHART that describes the failure.

If the failure still exists and there was no condi-

tion on the CHART that applied, then complete the
GLOW PLUG POWER SYSTEM TROUBLESHOOTING PROCEDURE.

.

1f the failure still cannot be identified by trouble-
shooting the POWER System, then complete the GLOW
PLUG CONTROL SYSTEM TROUBLESHOOTING PROCEDURE.



STEP ONE - CUCV PRELIMIMARY DIAGHOSIS WITH AMMEIER
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STEP TWO - GLOW PLUG SYSTEM FAILURE CONDITION CHARTS

1

]



STEP THO - CUCY GLOW PLUG FAILURE COMDITION CHARY

20.COSDITION MUNBER ONE: # MAIT LIGHT ON

» RELAY CYCLING RAPIDLY

# NO START .

CONNECT THE RED
E BLACK

10 HEASURE THE UOLTAGE ACROSS
5%%!!!1 PWG% 10 THE_LOWER
LARGE Og’PgASND 5« THE
PLUG RELAY AMD COMMECT TH
VOLTMETER LEAD TO GROUMD.

|
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% NO RELARY CYCLING

» N0 START

—
(==}
(o=

e
2

CONDITION NUKEER THO % NO WAIT LIGHT

STEF TG - CUCY GLOW PLUG FAILURE CONDITION CHARI

2B.
FIRST:

BAD

GOOD

LON PLUS
N

ANL CHECK FOR
10K,

ALR
‘RUPEE
RAT

GC3D
GOND GROY

12 VOLT J
600D

E R
THE

HER SYSTEN
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2C. CONDITION NUMBER THREE * WAIT LIGHT oM CONI_l.'_iUOUSLY.

STEV THO - CUCY GLOW PLUG FAILURE CONDITION CHART

s,

- % WITH OR RITHOUT RELAY CYCLING

% NO START

 DOES THE OHMMETER
READ 6 OHMS?

YES

ERE UOLTAGE AT THE

IS TH
LIGHT BLUE MIRE?

YES

REPLACE THE GLOMW

PLUG RELAY.

REPLACE THE GLOW

PLUG RELAY.

YES
YES
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STEP TWO - CUCY GLOW PLUG "MLURE CONDITION CHART

2D. CONDITION NUMBER FOUR % EXCESSIVE WAIT LAMP “ON” TIML
(MORE THAN OME MIMUTE)

% WALT LAMP "ON" WHEN UEHICLE IS AT
OPERATING TEMPERATURE

¥ KO EFFECT ON STARTING COMDITION

| 2ER0 oums
WITH THE IGNITION "ON", CHECK REPLACE_ THE ENGINE COOLANT
FOR 12 YOLTS ar THE ENGINE TEMPERATURE SENSOR.
COOLANT SENSOR BY CONMECTING
IHE RED LEAD OF THE VOLTMETER
10 THE SENSOR CONNECTOR AND
THE BLACK LEAD T0 GROUND.
12
YOLIS

ZERO YOLIS
1 ‘

MITH THE IGNITION SWITCH IN REPAIR OR REPLACE INE GLOM
THE "ON” POSITION, CHECK FOR PLUG CONTROL MODULE HARNESS.
6 U0 T THE GLOW PLUG
VoL1 INS] A
ENTERS THE GLOW

1/85
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K -QUT Oh?

-

STEF THREE - THE GLOW PLUG POMER SYSTEN TROUBLESHOOYIXG PROCEDURE{CONT.)

DO THE SLOW PLUGS

CHE

NO

DG ALL GLOW PLUG WIRES
TEST OK?

YES'

35



Due to the locat1on of the -glow plug contro1 module, no direct mea-
M%\

.. Surements w111 be taken from it. Ihstead the fo]lowing procedure

will be used:

'lrfConnect a DC voltmeter between any ground and the orange wire

connector on the relay.

2. D1sconnect the p1nk wire from the fue] shut-off so]en01d on the-

injector pump to keep the™ engine from starting

3. Turn the ignition switch to "ON", The ”HAIT" Lamp should re-

main 1it for '10-12 sec nds Glow p1ugs should turn on and off

- at 1rregu1ar in seconds (10 15V dis-

"_ip]ayed, on the?wvo]tméET‘ "’1;pTugs are being
energized). . _"h |
4} When the "NAIT" Lamp turns OFF, crank the engine The glow
plugs should comeeen and stay on for the durat1on of cranking.
‘ The “WAIT" Lamp. should’ rema1n OFF.

A 5. The glow plugs should.. cycle for several seconds afterengwne starts.
Once the plugs have stopped cycl1ng the "WAIT" Lamp should go
out and remain out (unt11 the glow plugs are needed again to
start a “COLD"‘eng1ne) e |

If the plugs and 1amp act as descr1bed dur1ng th1s sequence, the system

can be assumed to be okay and in good work1ng order. Any major deviation

is usually assumed to be the fault of the glow plug control module or

wiring harness (unless the:“HAfT“ Lamp never comes on, whereupon the light

bulb is suspected).

The technician should first replace the glow plug control module. If this

does not solve the problem, the wiring harness should be replaced.



