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This group includes 'GENERAL COOLING SYSTEM" information and 
maintenance information on "RADIATOR, SHUTTER AND THERMOSTAT. " 

Cooling system in both gasoline and diesel 
type vehicles a r e  pressure type. Radiator on 
both the gasoline and diesel type vehicles have 
a built-in overflow tank in the radiator top tank. 
On gasoline models a pressure relief valve is 
installed in the overflow tank overflow outlet (fig. 
1) maintaining a pressure within the system. On 
diesel models, an additional overflow tank is 
mounted to radiator as shown in figure 2. The 
pressure relief valve is mounted in the external 
overflow tank. 

Maintenance information on diesel engine water 

pump is covered in current DIESEL ENGINE MAIN- 
TENANCE MANUAL. Gasoline engine water pump 
is covered in ENGINE (SEC. 8) of this manual. 

CIRCULATION 

GASOLINE ENGINE (Fig. 1) 
Belt-driven water pump circulates coolant 

from radiator through engine water jacket, around 
cylinder walls and upward into cylinder head. 
Coolant then flows into radiator and is cooled 
by a i r  drawn through radiator core by fan. 

Figure I -Cooling System (Gasoline Engine Vehiclesl 
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Figure 2-Cooling System fDiesel Engine Vehicles) 

Engine Warm-up 

By-pass type thermostat, in cylinder head 
water outlet, stops flow of coolant to radiator, 
until coolant reaches a predetermined temperature. 
During this period coolant flows through by- 
pass to water pump inlet. Coolant circulates 
only through engine, reducing warm-up time. 

Thermostat opens gradually, with increase 
in temperature of engine coolant. Increasing 
opening of thermostat permits an increasing flow 
of coolant through radiator, while simultaneously 
decreasing recirculation through by-pass. 

Normal Operating Temperature 

With continued temperature rise, thermostat 
opens fully, permitting unrestricted flow through 
radiator while shutting off recirculation through 
by-pass. During normal operation, thermostat will 
assume a position between fully open and closed 
points to maintain an efficient engine operating 
temperature. 

DIESEL, ENGINE (Fig. 2) 
Coolant from radiator Is force-circulated, by 

water pump, through oil cooler and engine water 
jacket around cylinder bores. Flowing upward, 
coolant circulates around exhaust valves and in- 
jectors in cylinder head. Coolant then flows 
through radiator and is cooled by action of fan. 

Engine Warm -up 

Thermostat, located in engine water manifold 
(fig. 3), is closed, restricting flow of coolant into 
radiator until a predetermined temperature is 
reached. During this period, coolant circulates 
through engine, by-pass tube, and oil cooler. 
This arrangement directs warm water through 
oil cooler, warming lubricating oil, thus short- 
ening warm-up period. 

Normal Operating Temperature 

As coolant nears normal operating temper- 
ature, thermostat opens gradually, permitting 
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circulation through radiator as required to main- 
tain proper operating temperature. As thermo- 
stat opens, circulation through by-pass is reduced 
to a minimum and cooled water from radiator 
flows through oil cooler, thus cooling lubricating 
oil. 

INSPECTION OF SYSTEM 

Although action of cooling system controls 
operating temperature of engine, late ignition 
timing (gasoline engine) o r  improper o r  insuf- 
ficient lubricating oil in engine crankcase may 
cause engine to overheat, even though cooling 
system is functioning properly. 

Pressure systems must be kept airtight. As 
pressure in system raises boiling point of coolant, 
any a i r  leak would lower boiling point and result 
in loss of coolant. Check radiator cap seal, all 
radiator connections, and examine hoses carefully. 

FILLING SYSTEM 

When cold water is poured into radiator, 
thermostat will close even though engine is warm. 
This action may trap a i r  in cylinder block and 
head passages. Trapped air will bleed through 
thermostat vent, lowering coolant level. 

1. To check coolant level, open level cock 
(fig. 4). No additional water is required, if water 
flows from cock or  is visible in fil ler neck. 

2. Jf vehicle is equipped with "Air-Flow" 
heater, make su re  control valve is wide open, 
knob turned fully clockwise o r  button puIled out. 

3. Open level cock to relieve any existing 
pressure; then, with vehicle standing fairly level, 
remove radiator cap and close level cock. 

4. On diesel engine, open thermostat housing 
vent (fig. 3) at initial filling. 

CAUTION: DO NOT POUR COLD WATER IN 
RADIATOR WHILE ENGINE IS HOT. WAIT UNTIL 
BOILING CEASES; THEN ADD WATER SLOWLY 
WHILE ENGINE IS IDLING. 

5. Fill radiator until water can be seen through 
filler neck. On diesel engine, close thermostat 
housing vent. 

6. Add more water slowly until no more a i r  
bubbles can be seen. Run engine a few minutes 
to further expel air ;  then add more liquid if 
necessary to bring to proper level. Do not over- 
f i l l  if anti-freeze solution is used. Always in- 
stall radiator cap securely. 

DRAINING SYSTEM 

NOTE: If vehicle is equipped with "Air-Flow" 
heater, control valve must be .wide open. knob 

GENERAL COOLING SYSTEM 

Figure 3-Engine Water Outlet Manifold lDiesell 

GASOLINE ENGINE 
A drain cock is provided a t  bottom of radiator 

and at right r e a r  side of cylinder block. Both 
drain cocks must be fully open to completely 
drain system. 

If equipped with air compressor, remove plug 
o r  open drain cock at compressor head to com- 
plete draining of system. Be sure  to drain heat- 
ing system, if equipped with drain cock o r  plug. 

DIESEL ENGINE 
Following cocks must be opened and plugs 

removed to completely drain the system: 
1. Drain cock on cylinder block a t  r e a r  of 

blower, immediately under fuel pump. 
2. Drain cock in water pump housing. 
3. Drain cock a t  bottom of radiator outlet. 
4. Drain plug o r  cock in a i r  compressor cyl- 

inder head. 
5. Vent valve in thermostat housing (fig. 3). 
6. Heater drain (if equipped). 

turned- fully clockwise o r  knob -pulled fu l iy  out. Figure 4-Filler Cap and Test Cock 
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7. Drain plug a t  bottom of radiator over- 
flow tank. 

CLEANING SYSTEM 

Unless water in cooling system is treated with 
a corrosion preventive, rust  and scale may even- 
tually clog water passages in radiator and water 
jackets. This condition is aggravated in some 
localities by the formation of insoluble s a l t s  from 
water used. 

Cleaning solutions, commercially available, 
will successfully clean cooling systems of rust, 
scale, sludge, and grease when used as directed 
by the manufacturers. However, if radiator is 
clogged with insoluble scale formations, reliable 
radiator service stations in the various localities 
a r e  best equipped to remove such formations. 

A good cooling system commercial cleaner 
is especially effective in removing rust, scale, 
and corrosion from the radiator and engine water 
passages. Use cleaner only a s  directed on label. 
Particularly at winter check-up, preferably before 
and after using anti-freeze solutions, radiator and 
entire system should be cleaned with a recom- 
mended cleaning solution a s  follows: 

CLEANING 
1. Drain system, then close cocks on radiator 

and cylinder block. 
2. Fill system with cleaning solution. ALWAYS 

FOLLOW MANUFACTlJR ER'S DIRECTIONS. 
3. With radiator covered and radiator cap on 

tight, run engine 15 o r  20 minutes a t  medium 
speed. Drain system completely. 

4. If cleaning solution used requires a neu- 
tralizer, use a s  directed by manufacturer. 

FLUSHING 
Before pressure flushing the system, tighten 

cylinder head stud nuts to prevent possible water 
leaks into cylinders and crankcase. Always r e -  
move the thermostat. When pressure flushing, 
apply air gradually, as radiator will stand only 
a limited pressure. 

Use of water containing lime, alkali, and 
other impurities is a major cause of rust and 
scale formation in cooling system. A rust  pre- 
ventive o r  inhibitor should be used continuously. 
Rust and corrosion can also be caused by air 
o r  exhaust gas leaks in system. 

immediately after system has been thoroughly 
cleaned o r  when vehicle is new. 

It is important not to use too much inhibitor 
o r  to use two different types at the same time. 
Many antifreeze solutions, particularly the non- 
volatile types, contain a rust  inhibitor and when 
these solutions a r e  used, no other inhibitor should 
be added. USE INHIBITOR ONLY AS INSTRUCTED 
ON LABEL. 

Certain types of inhibitors may cause damage 
to diesel engine cooling system, due to combina- 
tion of aluminum and ferrous metals in these 
engines. Consequently, only soluble oil inhibitors 
a r e  recommended for use in diesel engines. 

Soluble Oil. Use only in plain water and in 
antifreeze solutions which do not already contain 
an inhibitor, and in accordance with instructions 
issued by the soluble oil manufacturers. Supply 
stations have available various oil inhibitors. They 
a r e  marketed under different names but their 
characteristics a r e  similar. Soluble oil is not 
all lost by evaporation and excessive amounts 
a r e  undesirable. The amount of soluble oil in 
a cooling system should never exceed 1% of the 
volume of the system. See antifreeze chart, later, 
for capacity. 

EXHAUST GAS LEAKAGE TESTS 
Exhaust gas may be blown into the cooling 

system past the cylinder head and block. This 
action will also cause corrosion. 

Leakage of exhaust gases into cooling system 
may be detected by odor of exhaust gases in 
radiator. In some cases, leakage can be detected 
by presence of smoke in radiator. 

Further test, on gasoline engine only, is made 
as follows: 

1. With engine cold, remove fan belts to pre- 
vent operation of water pump. Drain cooling system 
until coolant level is at top of thermostat hous- 
ing, but no lower. 

2. Remove thermostat. Make su re  thermostat 
housing is full  of liquid (add if necessary); then 
with transmission in neutral gear, start engine 
and accelerate it several times. 

3. Watch for bubbles in water in thermostat 
housing while accelerating engine, also when engine 
speed drops back to normal. The appearance of 
bubbles o r  a sudden r i se  of cooling liquid in- 
dicates exhaust gas leakage into cooling system. 
Make test quickly before boiling starts a s  steam 
bubbles will give misleading results. 

INHIBITORS Correction (Gasoline Engine) 
In general, inhibitors a r e  not cleaners, and If exhaust gas leakage is evident, replace 

will not remove scale and rust  already formed. cylinder head gasket; then test  again. If leaks 
Inhibitors should be used continuously, preferably a r e  still evident, cylinder head o r  block may be 
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cracked. Install thermostat, install and adjust 
drive belt; then f i l l  radiator. 

Correction (Diesel Engine) - 
Correct condition by replacing cylinder head 

gasket. Tighten cylinder stud nu& to torque a s  
directed in current DIESEL ENGINE MAINTE- 
NANCE MANUAL. If gas leakage still exists, 
cause is  probably due to minute cracks in cyl- 
inder head or  cylinder block. 

COLD WEATHER OPERATION 

Water, with an inhibitor, can be safely used 
a s  a cooling medium in climates where tem- 
peratures do not reach below 32'~. In lower 
temperatures, antifreeze solutions must be used. 
Before installing antifreeze solution, cooling sys- 
tem should be inspected and serviced for winter, 
as  previously described under "Cleaning System" 
in this section. 

Cylinder head stud nuts should be tightened 
or gasket replaced if necessary, to avoid pos- 
sibility of anti-freeze solution leaking into engine, 
and exhaust gases entering cooling system. After 
anti-freeze solution has been installed, entire 
system should be inspected regularly for leaks. 

THAWING COOLING SYSTEM 
If cooling medium in system becomes frozen 

solid, place vehicle in warm place until ice is 
completely thawed out. UNDER NO CIRCUM- 
STANCES SHOULD ENGINE BE RUN WHEN 
COOLING SYSTEM IS FROZEN SOLID. 

ANTIFREEZE SOLUTIONS 
The most commonly used commercial mater- 

ials are, Denatured (Ethyl) Alcohol, Methanol 
(Methyl or Wood Alcohol), and Ethylene Glycol, 
Kerosene or other oils, or solutions containing 
calcium chloride, magnesium chloride, sodium 
silicate or other inorganic salts, honey, glucose, 
or  sugar are  not satisfactory for use in cooling 
system. Care should be taken in selecting an 
antifreeze solution. 

IMPORTANT: Only permanent-type anti-freeze 
is recommended for use on vehicles equipped 
with radiator shutters. 

Alcohol and Methanol 
h Denatured alcohol and methanol a r e  used ex- 

tensively for antifreeze solutions. Alcohol may 
be lost by evaporation, especially on warm days 
and on hard driving, and unless solution in radiator 

* 
is tested periodically and sufficient alcohol added 
to replace loss, engine or  radiator, or  both, a re  
liable to be damaged by subsequent freezing. 

Vehicle finish may be damaged by contact 

with alcohol solutions or vapors. Alcohol acci- 
dentally spilled on finish should be flushed off 
immediately with large quantity of cold water, 
without wiping or rubbing. 

Ethylene Glycol (Permanent-Type) 
Ethylene glycol's f irst  cost is usually higher 

than that of alcohol. Ethylene glycol solutions, 
however, have the advantage of a higher boiling 
point than alcohol antifreeze solutions, and may 
be used at  higher temperatures without loss, re-  
sulting in more efficient performance of cooling 
system. ~ t h ~ l e n e  glycol has the further advanrage 
that in a tight system only water is 'required 
to replace the evaporation losses. However, losses 
through leakage or  foaming must be replaced by 
additional new solution. Under ordinary conditions 
ethylene glycol solutions a re  not injurious to body 
finish. Ethylene glycol should be diluted according 
to instructions issued by the manufacturer. 

Frequent inspection and test should be made 
for accidental leakage. If solution becomes brown 
or rust colored, corrosion has taken place and 
solution should be immediately discarded and re-  
placed with fresh solution. 

Testing Antifreeze Solutions 
Always test solution before adding water or  

antifreeze. Engine should be warmed up to oper- 
ating temperature. Fill and empty tester several 
times to warm before using. Keep tester clean. 

Some testers will indicate correct freezing 
point only when test is made ?t a specific tem- 
perature. Other testers, provided with thermom- 
eters and tables, indicate freezing points cor- 
responding to readings made at  various temper- 
atures. Disregarding temperature of solution when 
testing may cause an error  a s  large a s  30'~. 

Some testing devices a re  made to test only 
one kind of antifreeze solution. Others have 
several scales and may be Used for corresponding 
kinds of antifreeze. Read and be guided by in- 
structions furnished with tester. Refer to "Speci- 
fications" for anti-freeze chart. 

WATER TEMPERATURE INDICATOR 

Two types of temperature indicators are  used. 
The electric type temperature indicator is used 
on all gasoline series and on some early diesel 
series. Later diesel series have the capillary 
tube type indicator, in which the thermal bulb 
installed at engine is integral with the register- 
ing unit at dash. 

ELECTRIC TEMPERATURE INDICATOR 
Electric gauge system consists of an engine 

thermal plug electrically connected with register- 
ing gauge mounted on instrument panel. Refer to 



Sec. 6 
Page 274 GMC MAINTENANCE M A N U A L  
GENERAL COOLING SYSTEM 

applicable wiring diagram (see 'WIRING AND 
MISCELLANEOUS ELECTRICAL" SEC. 7). System 
is activated when ignition o r  control switch is 
turned on. 

The engine unit is mounted in engine water 
outlet housing on gasoline engines and in water 
manifold on diesel engines. Engine water tem- 
perature acting on element in thermal plug causes 
variation in resistance in electrical circuit. Gauge 
registers temperature in degrees Fahrenheit. 

TESTING ELECTRIC TYPE INDICATOR 
1. Disconnect wire a t  engine unit. 
2. Connect a test light consisting of a 6 o r  

12-volt, (same voltage as system), 2-candlepower 
bulb and a pair of test leads in circuit by clipping 
one lead to battery terminal on starting motor 
and other lead to body of engine unit. If bulb 
does not light, check for  presence of sealing 
compound around threads of unit. Remove com- 

3. Remove test lead from body of unit and 
connect lead to terminal of unit. If bulb lights, 
engine unit is internally short-circuited and should 
be replaced. 

4. Remove test light and reinstall wire on 
unit. 

5. If engine unit tests satisfactorily under 
above conditions, check following items according 
to nature of difficulty. 

a. If gauge does not register when ignition 
is turned on: This mav be caused bv a break in 
the line between the gauge and the  ignition o r  
control switch o r  a short between this lead and 
ground. 

b. If gauge shows high temperature under 
all conditions: Wire leading from gauge to engine 
unit i s  shorted to ground. 

c. If gauge registers a low temperature under 
all conditions: Wire between gauge and engine unit 
is broken. 

pound and repeat test. Make sure  unit is properly Do not attempt to repair either the engine unit 
grounded before proceeding with next test. o r  the gauge. When installing new engine unit, 

do not use thread compound on unit threads, a s  
this will increase electrical resistance of unit and 
cause faulty reading on gauge. 

CAPILLARY TUBE TYPE INDICATOR 
The capillary tube type indicator used on later 

diesel series, comprises a sealed assembly con- 
sisting of a registering indicator and engine therm- 
a l  unit connected by a small tube. No attempt 
should be made to repair this type indicator. If 
unit becomes inoperative, entire assembly must 
be replaced. 

ENGINE OVERHEAT ALARM 
(Diesel Engine) 1 Hex Nut 

4 Cover 

6 Lock Screw 

8 Gasket 
9 Contact 

Points 
10 Seal Ring 
11 Set Screw 
12 Bellows 

TP-9 176 

The engine overheat alarm system consists 
of a temperature switch installed in the engine 
water manifold, interconnected to a buzzer and 
a tell-tale light. The purpose of this system is 
to signal the driver when engine temperature ex- 
ceeds a safe range. Refer to applicable wiring 
diagrams in 'WIRING AND MISCELLANEOUS 
ELECTRICAL" (SEC. 7) for alarm system circuit, 

Temperature switch used on late Type 4-71 
diesel engines is not repairable and must be re -  
placed as an assembly o r  unit. The temperature 
switch used on early Type 4-71 diesel engines and 
all Type 6-71 engines is repairable (fig. 5). 

TEMPERATURE SWITCH MAINTENANCE 
At approximately 15,000 mile intervals, r e  - 

move cover of the type shown in figure 5, and 
clean contact points, and blow out dir t  inside 
body. Both types should be removed and tested 

Figure 5-Engine Overheat Temperature Switch at  30,000 mile intervals. 
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TESTING body, then using wrench on point and bushing 
Equipment necessary to make following test brass hex nut (I), slowly turn down until points 

is same a s  used to test water temperature in- make contact and light blinks. Turn nut back 
dicator described previously. one complete turn. Bushing and point must rotate 

NOTE: Before testing unit, be sure that with nut. This will give- 0.050" point gap. 
c. Tighten jam nut (3) against switch body, entire unit is pre-heated to approximately engine 

temperature (170°F. ). while holding point and bushing brass nut from 
turning. 

Insert unit tube and lower half of body threads 
in hydraulic oil heated to a temperature 15'~. to RADIATOR FILLER CAP 
20°F. higher than unit point contact setting. Refer Radiator cap on all series is of the threaded- to "Specifications" at  end of this section for type, having a rubber seal, Filler cap must be 
Proper setting* Agitate oil t h ~ r ~ u g h l ~  (and gently kept tight a t  all times to assure proper operation tap unit). If points contact readily, correct work- of pressure type cooling system. ing of instrument is indicated. Cap seal must be in good condition and top 

REPAIR 
(Type Shown in Figure 5 Only) 

Disassembly 
1. Remove lock screw (6) and gasket (8) from 

side of switch cover (4). 
2. Remove three set  screws (11) which retain 

cover to switch body (13) and remove cover (4), 
bellows spring (12), and cover seal ring (10). 

Cleaning and Inspection (Fig. 5) 
All parts should be checked carefully. The 

bellows -in body of switch should be checked for 
leaks. If contact points appear to be tarnished 
or  oxidized, polish with a dry cloth. CAUTION: 
NEVER USE A FILE OR ABRASIVES ON CONTACT 
POINTS. 

Assembly (Fig. 5) 
Position bellows spring (7), cover seal (lo), 

and cover (4) on switch base. Secure cover with 
three set  screws (11). Tighten set  screws firmly. 
Do not install lock screw (6) and gasket (8) in 
side of switch cover until unit has been tested 
for temperature setting. 

Adjustment (Fig. 5) 
1. To increase temperature setting, tighten 

round adjusting wheel (5) through lock screw open- 
ing in switch cover against bellows spring. To 
lower setting, decrease tension against spring, 
then install lock screw and gasket in side of cover. 

2. To set  point gap at 0.050", loosen bushing 
and point jam nut (3) on top of cover, two or  

t 
three complete turns. 

a. Tighten adjusting wheel (5) inside of cover, 
down against bellows spring until adjusting wheel 
shows a t  least 1/16" below top of lock screw hole 

0 

in side of cover. This will press bellows against 
stop in switch body. 

be Using simple type test light, apply electrical 
current to switch terminal and ground thermostat 

of filler neck must be clean and smooth in order 
to form an air-tight seal. 

PRESSURE RELIEF VALVE 

Pressure-type cooling system is equipped with 
a relief valve assembly located either a t  top-back 
side of radiator core or  at  top of radiator over- 
flow tank. The assembly incorporates a pres- 
sure valve and a vacuum valve. When pressure 
in system reaches approximately 4 pounds on 
gasoline series and 6 pounds on diesel series, 
pressure valve opens and steam or  vapor is 
allowed to escape. As liquid in system cools, 
it contracts; this allows pressure valve to close 
and also creates a partial vacuum in system. 
Atmospheric pressure entering through overflow 
tube unseats vacuum valve and allows atmosphere 
to enter system. The overflow pipe connects to 
valve outside the valve seat; thus, no liquid o r  
air can escape from the system when both valves 
are  closed. 

PRESSURE RELIEF VALVE TESTING 
Pressure relief valve can be tested only when 

installed in vehicle. 
When testing pressure relief valve the entire 

cooling system also can be checked for possible 
water leakage. Both of these operations can be 
performed using "Leak Detectorff KMO-598-A. 

Procedures for checking the cooling system 
for leakage and the pressure relief valve for 
proper valve spring release a re  as follows: 

1. Fill radiator f u l l  with water and tighten 
radiator cap. 

2. Connect end of "Leak Detector" hose to 
water level test cock, then open test cock. 

3. Squeezing bulb of device, pump air into 
cooling system to the proper amount required 
to test pressure relief valve. See "Bpecifications" 
a t  end of this section. If valve does not open 
under specified amount of a i r  pressure, replace 
valve. 
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4. Retain an amount of air pressure (amount 
slightly below relief valve setting) in cooling 
system. If indicator needle of detector gauge 
remains stationary at this pressure, there is no 
leak in cooling system. If water level in radi- 
ator filler neck has lowered after making the 
test, it indicates that there is a leak in system. 

Instructions covering other checks of cooling 
system a re  included with Leak Detector Kit. 

PRESSURE VALVE REMOVAL 
CAUTION: If engine is hot, open water level 

test cock to relieve pressure before removing 
valve. 

Remove retainer ring securing valve in place, 
then withdraw valve and gasket. 

PRESSURE VALVE INSPECTION 
Clean valve by spraying with hot water o r  

steam. Examine valve seats for wear o r  deteri- 
oration. Examine valve springs for breaks o r  ex- 
cessive corrosion. If any of the above conditions 
a r e  evident, replace valve assembly. Gasket must 
be in good condition to form an airtight seal. 

PRESSURE VALVE INSTALLATION 
Place gasket in pressure valve opening, then 

insert valve assembly. Install valve retainer ring, 
making sure i t  is fully seated. 

NOTE: Normally there is a small quantity of 
liquid inside thermostat bellows when thermostat 
is a t  room temperature; however, if bellows be- 
comes ruptured, usually the valve will remain 
partially open even when thermostat is cold, and 
the bellows will be filled with cooling liquid. 

2. To test  thermostat, place unit in hot water 
25'~. above temperature stamped on thermostat 
valve. Submerge bellows completely and agitate 
water thoroughly. Under these conditions the 
thermostat valve should open fully. 

3. Remove the thermostat from hot water 
and place in water 10 '~ .  lower than temperature 
stamped on valve. When water is agitated and 
thermostat bellows completely submerged, the 
valve should close completely. If thermostat does 
not respond to the above test, replace. 

INSTALLATION 

Gasoline Series 
1. Position thermostat in thermostat housing 

with spring portion of thermostat facing downward. 
2. Position water outlet with new gasket over 

thermostat housing and install four cap screws 
and lock washers which attach outlet to thermo- 
stat housing. Tighten cap screws firmly. 

3. Retighten outlet-to-radiator -hose clamp 
screws. 

ENGINE THERMOSTAT 4. Fill cooling system a s  described previously 
in this section. 

Thermostat consists of a valve actuated by 
a thermostatic element and return spring. Valve 
starts to open a t  a predetermined temperature 
and continues to open gradually as temperature 
increases. Refer to "Specifications" a t  end of 
this section for operating temperature. Thermo- 
stat is not adjustable, i ts  action being determined 
by design of element. 

REMOVAL 
1. Drain cooling system to a water level 

slightly below engine thermostat housing. 
2. On gasoline engines, remove four cap 

screws which attach engine water outlet to thermo- 
stat  housing. Lift up water outlet with hose and 
remove thermostat from thermostat housing. 

3. On diesel engines, remove four cap screws 
which attach water outlet elbow and thermostat 
housing to water outlet manifold. Pull outlet 
elbow with radiator hose forward, then remove. 

INSPECTION 
1. Visually inspect thermostat bellows and 

valve. Valve should be firmly seated a t  room 
temperature. If valve is partially open o r  if 
bellows is filled with water, thermostat should 
be replaced. 

Diesel Series 
1. Position thermostat in thermostat housing, 

with spring portion of thermostat facing engine 
water manifold. 

2. Position water outlet elbow with new gasket 
to thermostat housing and install four cap screws 
and lock washers which attach elbow and thermo- 
stat  housing to engine water manifold. Tighten 
cap screws firmly. 

3. Retighten water outlet elbow-to-radiator- 
hose clamp screws. 

4. Fill cooling system as described previously 
in this section. 

FAN AND DRIVE 

On gasoline -powered vehicles, 4 -blade fan, 
attached to water pump, is driven by dual V-type 
belts from engine crankshaft, in connection with 
generator. Air compressor, when used, is driven 
by single V-type belt from third pulley on fan 
and water pump hub. 

On diesel-powered vehicles, 5 -blade fan is 
driven, from engine crankshaft, in connection with 
air compressor, by triple V-type belts. Equip- 
ped with sealed bearings, fan hub requires no 
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lubrication o r  maintenance, other than adjustment 
of drive belts. Idler pulley bearing, howeven, 
must be lubricated, as described in LUBRICATION 
(SEC. 13). For diesel engine water pump in- 
formation, refer to current DIESEL ENGINE 
MAINTENANCE MANUAL. For information on 
gasoline engine water pump, refer to ENGINE 
(SEC. 8) in this manual. 

DRIVE BELT MAINTENANCE 

Drive belts must be kept at  proper tension. 
A loose o r  broken belt will affect operation of 
fan and other driven units, such as generator 
(gasoline series) o r  air compressor. Belts ad- 
justed too tight will strain and cause rapid wear 
of bearings in connected units. A regular periodic 
inspection is recommended to check condition 
and tension of drive belts. 

IMPORTANT: When replacing dual o r  triple 
V-type belts, it is essential that entire se t  be 
replaced at  same time. Belts a r e  available in 
matched sets. 

ADJUSTMENT (Gasoline Engine) (Fig. 6) 

Generator and Fan Drive Belt 
1. Loosen adjusting bolt (4) on slotted a r m  

a t  generator. 
2. Loosen swivel bolts (3) a t  bottom of gen- 

erator support bracket. 
3. Swing generator in o r  out, as required 

so  that a slight pressure (5-10 lbs. ) applied mid- 
way between pulleys will provide a slight de- 
flection of belts. 

4. When proper adjustment is obtained, tighten 
adjusting arm and pivot bolts (4) and (3) firmly. 

Air Compressor Drive Belt 
1. Loosen swivel bolt (2) a t  bottom of a i r  

compressor. 
2. Loosen adjusting bolt (1) in slotted support 

at left side of compressor. 
3. Move compressor in o r  out, as required 

so that a slight pressure (5-10 lbs.) applied mid- 
way between pulleys, will provide a slight de- 
flection of belt. 

4. When proper adjustment is obtained, tighten 
adjusting arm and pivot bolts (1) and (2) firmly. 

t REPLACEMENT (Gasoline Engine) (Fig. 6) 

Air Compressor Drive Belt 
1. Loosen air compressor swivel bolt (2) and 

3 

adjusting bolt (1) and tilt compressor inward to 
permit slack in belt. 

2. Remove drive belt from pulleys and from 
over fan blades. 

3 Generator 
Swivel Bolt 

4 Generator 
Swivel Bolt 

Figure 6-Fan Belt Adjustment lGasoline Engines) 

3. Position belt over fan blades and engage 
in pulley grooves. Adjust belt tension a s  directed 
previously under 'adjustment. " 

Generator and Fan Drive Belts 
NOTE: Before this s e t  of belts can be r e -  

moved i t  is necessary to disengage air compressor 
drive belt from compressor pulley. See "Replace- 
ment - Air Compressor Drive Belt" described 
previously. 

1. Loosen generator adjusting bolt (4) and 
swivel bolt (3); then swing generator inward so  
that belts can be removed from pulleys. Remove 
belts (one a t  a time) from over fan blades. 

2. Position each belt over fan blades and into 
grooves of pulleys. Adjust belt tension a s  pre- 
viously directed under "Adjustment. " 

ADJUSTMENT (Diesel Engine) (Fig. 7) 
Belt tension is correct on all belts when a 

pressure (5-10 lbs.) applied on belts at a point 
midway between pulleys will cause a slight de- 
flection. 

1. To adjust belts, loosen idler pulley swivel 
nut (6); then loosen adjusting nut (5). 

2. Move idler pulley (4) in o r  out, as r e -  
quired to obtain desired adjustment. 

3. When proper adjustment is obtained, tighten 
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1 Fan Pulley 4 Idler Pulley 
2 Compressor Pulley 5 Adjusting Nut 
3 Drive Pulley 6 Swivel Nut 

TP 5713 
C 

are  mounted on shaft and held in position by 
means of a spacer, washer, nut, and cotter pin. 
Pulley is held in position on bearings with a 
locating ring in outer bearing outer race. Shaft 
is held stationary, being' pinned to bracket. 

REMOVAL 
1. Loosen idler pulley adjusting nut (fig. 7); 

then loosen adjusting nut. 
2. Remove hex head cap screws and washers 

which attach fan to pulley (fig. 8). On 6-cylinder 
engine, remove hub cover plate (fig. 8), hub 
cover spacer (10 fig. 8), and blade spacer (11 
fig. 8). On both engines, place fan in shroud. 

3. Remove drive belts from vehicle. 
4. Remove six stud nuts, with lock washers, 

which attach mounting bracket to engine; then re-  
move bracket, with pulley, from engine. 

DLSASSEMBLY (4-71 Type) (Fig. 8) ~ 1. Remove cotter pin, nut, and washer from 
shaft. 

2. Remove pulley from drive shaft and remove 
key (2). If necessary, use suitable puller screws 
in fan mounting tapped holes. 1 3. Remove inner bearing snap ring (8). 

i 4. Position bracket in arbor press, rear end 
down. Press shaft out of bracket. Inner bearing 

I may remain in bracket or  press out with shaft. 
figure 7-Fan Belt Adjustment (Diesel Engined 5. Press inner bearing from shaft, applying 

pressure to inner bearing race. If bearing re- 
idler bracket swivel nut (6) and then swivel nut mained in bracket; remove from bracket. Press 
(5) firmly. outer bearing from bracket. I .  
REPLACEMENT (Diesel Engine) (Fig. 7) 

1. Loosen idler pulley swivel nut (6) and 
adjusting nut (5), permitting idler pulley to swing 
inward, allowing slack in belts. 

2. Remove one belt at a time from pulleys 
and from over fan blades. 

3. Position one-belt at a time over fan blades 
and engage in pulley grooves; then adjust belt 

I 
tension a s  previously directed under "Adjustment. " 

FAN MOUNTING 
(Diesel Engine) 

I Two types of fan mountings are  used, a s  
shown in figure 8. 

On the 4-cylinder (4-71) engine, fan is bolted 

I 
to hub, which is keyed to drive shaft. Shaft re- 
volves on two aingle-row ball bearings. Bearings 

I 
I a r e  held in position in bracket by means of 

spaces between bearings and snap ring on inner 
bearing outer race. 

Six-cylinder (6-71) engine employs a stationary 
shaft, supporting two single -row ball bearings, 
on which hub and attached fan revolve. Bearings 

DISASSEMBLY (6-71 Type (Fig. 8) 
1. Remove cotter pin, nut, and washer from 

shaft. 
2. Using arbor press, or  suitable puller, press 

shaft and bracket (12) from pulley and outer bear- 
ing (15). Inner bearing (13) may remain in pulley 
o r  be pressed out with bearing. 

IMPORTANT: When removing bearings, do 
not press against seals. Apply pressure only 
to inner or  outer races, a s ,  directed below, 

3. If inner bearing remained in pulley, re- 
move bearing. Press outer bearing from pulley, 
applying pressure only to outer race. 

4. If inner bearing remained on shaft and 
bracket, press bearing off shaft, applying pres- 
sure to outer race. 

INSPECTION 
IMPORTANT: Bearings a r e  sealed, perman- 

ently-lubricated type. Do not immerse bearing in 
solvent or clean with solvent, since lubricant will 
be affected, rendering bearing unfit for further 
service. 
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4-CYLINDER 6-CYLINDER 
1 

7 

8 

1 Fan Blade 7 Bracket 13 Inner Bearing 
8 Snap Ring 14 Shaft Bearing Spacer 
9 Hub Cover Plate 15 Outer Bearing 

4 Pulley 10 Cover Spacer 
5 Bearing Spacer 11 Blade Spacer 
6Drive  Shaft 12ShaftandBracketAssy.  18 Cotter Pin TP 571 5 

Figure 8-Fan Mounting (Diesel Engines) 

1. Wipe bearings carefully with clean, dry 
cloth. Clean all other parts in solvent and wipe 
dry. 

2. Check bearings for damage, wear, and 
roughness. Replace noisy bearing, or any found 
to be defective in any respect. 

3. Inspect condition of other parts, particularly 
surfaces which contact bearing. If contact sur- 
faces show evidence of scoring, or  marks in- 
dicating movement of bearing, replace part, in- 
cluding bearing. 

4. Replace all parts which are  not in first- 
class condition. 

ASSEMBLY (4-71 Type) (Fig. 8) 
1. Position bearing, with sealed side (re- 

cessed outer race) down, on drive shaft. Applying 
pressure to inner race, press on shaft until inner 

race seats firmly against shoulder on shaft. 

IMPORTANT: Bearings, while interchangeable, 
must be positioned correctly at  assembly. One 
side, having recessed outer race, is fully sealed; 
other side, with recessed inner race is shielded. 

2. Press bearing, with shaft, into bracket 
(7). Apply pressure to bearing outer race, to 
seat bearing. 

3. Install inner bearing snap ring (8). 
4. Position bearing spacer (5) on drive shaft. 

Pack recess in bracket, between bearings, with 
bearing grease, of type specified in LUBRICATION 
(SEC. 13). 

5. Position outer bearing, with sealed side 
(recessed outer race) up, on drive shaft. Applying 
pressure to inner race, seat bearing firmly against 
spacer (5). 
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6. Position key in drive shaft; then with key- 
way aligned, press  pulley (4) on shaft. 

7. Install washer and nut on shaft, tightening 
nut firmly. Secure nut with cotter pin. 

ASSEMBLY (6-71 Type (Fig. 8) 

IMPORTANT: Bearings a r e  not interchangeable. 
Outer bearing (with ring) can be assembled in 
only one position. 

1. Position inner bearing (13) on shaft. Ap- 
plying pressure on inner race, seat  bearing firmly 
against bracket. 

2. P re s s  pulley on inner bearing until pulley 
hub end is flush with inner end of inner bearing. 

3. Position bearing spacer (14) on shaft. 
4. Place outer bearing on shaft, positioned a s  

shown. Applying pressure on inner race, press  

bearing into f i rm contact with spacer and pulley. 
5. Install washer and nut on shaft, tightening 

nut firmly. Secure nut with cotter pin. 

INSTALLATION 
1. Position bracket on engine studs. Arrow, 

marked "UP," must be aligned with mark on 
balance weight cover. Install s ix  stud nuts, with 
lock washers, and tighten nuts firmly. 

2. Install drive belts on pulleys. 
3. On 6-cylinder (6-71) engine, position blade 

spacer, fan, cover spacer, and hub cover plate 
to pulley. On 4-cylinder (4-71) engine, position 
fan to pulley. 

4. Install cap screws and lock washers at- 
taching fan to pulley. Draw up screws evenly, 
then tighten firmly. 

5. Adjust drive belt tension, a s  described 
previously. 

Radiator consists of upper and lower tanks springs, worn o r  deteriorated insulating pads, 
and a core of flat tube and fin design. Surge and loose or  missing nuts. Make su re  hose flange 
tank incorporated in upper part of top tank, pre- bolts a r e  properly tightened. 
vents loss  of coolant through overflow tube, under 
normal operating condition. At regular intervals, o r  when operating con- 

ditions warrant, examine radiator core for leaks 
series trucks are with and bent tubes, A damaged or clogged radiator 

an to prevent loss should be replaced o r  be properly serviced by coolant when operating under extreme warm o r  a radiator specialist. Efficient radiator repair laboring conditions. requires use of special tools as well as. equip- 

RADIATOR MOUNTING 

On conventional series,  radiator core is 
mounted in a rectangular support, composed of 
welded steel channels. 

Cab-over-engine ser ies  employ a radiator core 
mounting similar to those on conventional se r ies  
except for bolted top c ross  bar. 

On all vehicles, radiator support is attached 
to chassis frame member by means of a spring- 
loaded U-bolt. Springs a r e  held in partly com- 
pressed position by self -locking nuts. Rubberized 
insulator pads a r e  mounted between radiator sup- 
port and frame members. 

Rubber seals  a r e  used between radiator core 
and support to absorb shocks and to seal  off open- 
ings to prevent recirculation of hot a i r  from under 
hood through core. 

MAINTENANCE 

At regular intervals, check and tighten (if 
required) screws which attach radiator core to 
support. Check bottom U-bolt mounting for broken 

ment for making proper tests. If radiator core 
requires painting, spray with special radiator 
paint. Do not use oil-base paint, since such 
material acts as an insulator. 

RADIATOR REPLACEMENT 
.(Conventional Series) 

REMOVAL 
1. Drain cooling system, as described pre- 

viously. 
2. Remove hood, as described in "CAB AND 

SHEET METAL" (SEC. 3). On ser ies  620 through 
670, remove hood side panels. 

3. Remove radiator grille, with braces, a s  
described in T A B  AND SHEET METAL" (SEC. 
3). 

4. Disconnect wiring at right-hand junction 
block, properly marking wires to facilitate a t  
assembly. Open loom clips holding loom to radi- 
ator shell; then place loom on left-hand fender. 

5. Disconnect a i r  feed line at shutter thermo- 
stat. 

6. Remove radiator tie rod and radiator to 
dash braces after marking adjustment on tie rod. 
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7. Remove two nuts, two springs, and four down washers, with spring between, and s ta r t  
hold-down washers from radiator mounting U-bolt. nut on each leg of U-bolt. Do not tighten nuts 

8. Support radiator to prevent damage. Dis- a t  this time. 
connect upper and lower radiator hoses. 3. Install radiator hoses. 

9. Remove radiator, with shell and shutters 4. Install radiator to dash brarre and radiator 
(if used) a s  a unit from chassis. Note number tie rod, leaving adjusting nuts loose. 
of shims (if any) used in mountings. IMPORTANT: Radiator must be adjusted prop- 

DISASSEMBLY 
erly to prevent fan blades striking radiator &d 
to provide proper fit of hood. Strut rod a t  rear  

1. Disconnect and remove a i r  line connecting of transmission must be adjusted first to pre- 
thermostat to shutter air cylinder. vent excessive forward movement of power plant. 

2. Remove radiator outlet elbow from bottom (See ??TRANSMISSION GENERAL 
of radiator. 

3. Remove cap screws which attach fan shroud 
(SEC. 17.) 

(if used), baffles, and core to radiator support. 
Lift shell, with baffles, from core and support. 

4. Lift radiator core from support. Use care 
to avoid damage to shutter thermostat (if used). 

5. Remove cap screws which attach shutters 
to radiator support. 

NOTE: If necessary to remove thermostat 
o r  a i r  cylinder, carefully follow procedures listed 
under appropriate headings, later in this section. 

ASSEMBLY 
1. Make sure cushions, in bottom channel of 

radiator support, a r e  in good condition. Replace 
if required. Make sure  reinforcement is securely 
bolted to support. 

2. Check seals to make sure none a re  miss- 
ing and that all a r e  in place. 

3. If vehicle is equipped with radiator shutters, 
position shutters to radiator support. Install 
attaching cap screws and washers. Tighten cap 
screws firmly. 

4. With mounting U-bolt in place, position 
radiator core in support. Position shell, with 
baffles, on support; then position fan shroud on 
baffles. Align holes and install cap screws and 
washers. Tighten screws firmly. Install radiator 
outlet elbow using new gasket. 

5. Install a i r  line connecting thermostat to 
shutter a i r  cylinder. 

INSTALLATION 
NOTE: Install same number of mounting shims 

(if any) removed. Shims a r e  used in following 
quantities: 

Crossmember Thickness Shims Req'd. 
3/8" 4 

G 1. Install proper number of shims on U-bolt; 
then install two pad retainers, with pad between, 
on each leg of U-bolt. 

2. Position core on chassis. Install two hold- 

5. With strut  rod adjusted properly, adjust 
nuts at forward ends of radiator tie rod and 
radiator to dash braces. Bring radiator into po- 
sition squarely with fan blades, while maintaining 
a minimum clearance of 15/16" between core and 
fan blades. Tighten rod and brace nuts firmly, 
when proper adjustment is obtained. 

6. Tighten mounting U-bolt nuts until springs 
a re  fully compressed. Back off nuts (approx. 
four turns) to provide an overall spring height 
of 1-518 inches. 

7. If equipped with shutters, connect a i r  feed 
line to shutter thermostat. 

8. Position wiring loom to radiator shell and 
close loom clips. Connect wires to junction block 
on right-hand fender. 

9. On Series 620 through 670 install hood 
side panels, a s  described in "CAB AND SHEET 
METAL" (SEC. 3). 

10. Install radiator grille and engine hood as 
described in "CAB AND SHEET METAL" (SEC. 
3) 

11. Fill cooling system, as described pre- 
viously. 

RADIATOR REPLACEMENT 
(Cab-Over -Engine Series) 

Radiator is most readily removed separately 
from radiator support, leaving shutters (if used) 
attached to support. 

REMOVAL 
1. Raise hood; then drain cooling system a s  

described previously. 
2. Remove cap screws, which attach radiator 

top baffle to radiator support c ross  bar  and to 
grille header. Remove radiator top baffle. 

3. If vehicle is equipped with radiator shutters, 
disconnect both a i r  lines from thermostat; then 
remove thermostat by unscrewing from radiator. 
Disconnect air line from shutter air cylinder; 
then remove air line. 

4. Disconnect upper radiator hose. Remove 
lower hose with radiator outlet elbow. 
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5. Remove cap screws and washers, which 
attach radiator support cross bar  to radiator 
support. Remove cross bar. 

6. Remove cap screws, which attach fan shroud 
(when used) and core to radiator support. Re- 
move shroud halves. 

7. If required for clearance, disconnect hood 
support and swing hood back against windshield. 

CAUTION: HOOD MUST BE SECURELY 
PROPPED AGAINST WINDSHIELD TO PREVENT 
INJURY. 

8. Lift radiator core straight upward out of 
support to remove from vehicle. 

INSTALLATION 
1. Make sure U-bolt, mounting springs, and 

pads a re  in good condition and that U-bolt nuts 
a r e  properly tensioned. Springs should be com- 
pressed to an overall length of 1 -5/8". If nec- 
essary to change tension of nuts, tighten nuts 
to fully compress springs; then back off approx- 
imately four f u l l  turns to bring spring overall 
height to 1-5/8" dimension. 

2. Make sure  radiator cushions a r e  in good 
condition and a r e  properly bolted in radiator 
support lower channel. 

3. Lower radiator core into position in radi- 
ator support. 

4. Position fan shroud and seal (if used) to 
radiator support; then install cap screws attaching 
core to support. Tighten screws firmly. 

5. Install radiator support cross bar. Tighten 
cap screws firmly. 

6. If vehicle is equipped with radiator shutters, 
connect a i r  line to shutter air cylinder. Screw 
thermostat into upper tank and connect both air 
lines to thermostat. 

1 Cylinder Head 13 Piston Head 

14 Push Rod Nut 
15 Expander 
16 Flat Washer 

6 Piston Spring 17 Dust Seal 
7P i s ton  PushRod  18Dus t  Cap 
8 Cylinder Body 19 Dust Cap Retainer 
9 Piston Oil Felt 20 Push Rod Clevis 

10 Piston Head (large) 21 Rocker Arm 
11 Piston Cup 22 Plate Screw 
12 Piston Cup Washer 23 Base Plate 

Figure 10-Radiator Shutter Air Cylinder 16-71 Engines) 

7. Position radiator top baffle to cross bar  
and grille header. Install and tighten cap screws 
firmly. 

8. Install radiator outlet elbow, using new 
gasket. Connect upper and lower radiator hoses. 

9. If previously disconnected, attach hood prop. 
10. Fill cooling system, as described pre- 

viously in this section. 

RADIATOR OVERFLOW TANK 

Radiator overflow tank, standard on all diesel 
ser ies  is located on radiator left baffle as shown 
in figure 2. A pressure relief valve is installed 
in top of tank. Tank is connected to radiator 
with a rubber hose. Hose clamp screws must 
be kept tight to prevent leakage in pressure sys- 
tem. Overflow tank can be drained after removing 
plug a t  bottom. 

SHUTTERS AND CONTROLS 

1 Retaining Ring 6 Spacer All diesel ser ies  trucks a r e  equipped with 
2 Spring 7 Cylinder radiator shutters which a r e  operated by thermally 
3 Packing 8 End Assembly controlled air pressure. 1 Nut , 9 Rod 1 Shutters a r e  actuated by an air cylinder, figures 
5 Piston TP-8411 9 o r  10, mechanically linked to -shutter. 

Shutters a r e  either fully open o r  completely 
Figure 9-Radiator Shutter Air Cylinder 14-71 Engines1 closed, being operated by action of thermostat 



G M C  M A I N T E N A N C E  M A N U A L  
Sec. 6 

P a ~ e  283 

RADIATOR, SHUTTERS, AND THERMOSTAT 

(figure 11 o r  12). Until engine temperature r i ses  
to a predetermined setting, shutters remain 
closed, providing a i r  pressure is sufficiently high. 
Consequently, with engine cold and a i r  pressure 
depleted, shutters a r e  open. As a i r  pressure is 
built up to approximately 40 pounds, shutters 
close. When thermostat operating temperature 
is attained, thermostatic action shuts off a i r  supply 
to air cylinder and simultaneously exhausts pres-  
sure  from cylinder. Spring action then opens 
shutter. Shutter thermostat is entirely independent 
of engine thermostat. 

SHUTTER MAINTENANCE 

Maintain radiator shutter unit in free working 
condition by cleaning vane bearings thoroughly. 
Blow with high pressure a i r  to insure removal 
of all dirt. If shutter is removed, use gasoline 
o r  penetrating oil applied with brush or  spray 
gun, o r  both. 

After shutter is worn in, lubricating oil may 
be omitted after cleaning. Frictional wear is 
very slight and excessive amount of lubricant 
may increase collection of dirt. 

SHUTTER REPLACEMENT 

Shutters can be removed and installed without 
necessity of removing radiator from vehicle. 

REMOVAL 
1. Remove radiator grille, a s  described in 

"CAB AND SHEET METAL" (SEC. 3). 
2. Remove a i r  line between thermostat and 

a i r  cylinder . 
3. Remove cap screws, which attach shutter 

to radiator support. 
4. Remove shutter by pulling outward a t  

bottom. 

INSTALLATION 
1. Make su re  shutters operate freely from 

closed to fully opened position. Lubricate, if 
required. 

2. Position shutter to radiator support. Install 
cap screws and lock washers attaching shutter 
to support. 

3. Install a i r  line connecting thermostat to 
a i r  cylinder. 

4. Install radiator grille. 
H 

SHUTTER AIR CYLINDER 

Two types of a i r  cylinders a r e  used, a s  
6. 

shown in figures 9 and 10. Air cylinder shown 
in figure 9 is used on all 4-cylinder (4-71) diesel 
engines; while air cylinder shown in figure 10 
is used on all 6-cylinder (6-71) diesel engines. 

On some installations it may be necessary 
to remove radiator grille for access to air cyl- 
inder. On all installations, a i r  cylinder may be 
tested on vehicle t o  determine whether cause of 
malfunction is in a i r  cylinder o r  thermostat. This 
is done by disconnecting thermostat to cylinder 
a i r  line and applying air pressure to disconnected 
a i r  line, while observing action of cylinder. Cyl- 
inder should operate shutters at a minimum line 
pressure of 3 5 pounds. 

Whenever a i r  line has been disconnected, 
always check for a i r  leaks with soapsuds, when 
a i r  line is re-connected. 

REPLACEMENT AND REPAIR 
(4-71 Engine Type - Fig. 9) 

REMOVAL (Fig. 9) 
1. Remove radiator grille a s  described in 

"CAB AND SHEET METAL1' (SEC. 3) if  neces- 
sa ry  to gain access to cylinder. 

2. Disconnect a i r  cylinder a i r  supply line a t  
a i r  cvlinder. 

3. Disengage radiator shutter return spring. 
4. Remove pin from a i r  cylinder piston rod 

clevis. Remove clevis and clevis lock nut from 
a i r  cylinder piston rod. 

5. Remove cap screw attaching a i r  cylinder 
mounting bracket to radiator shutter; then remove 
a i r  cylinder. 

DISASSEMBLY (Fig. 9) 
1. Remove snap ring (1) retaining piston end 

assembly (8) in a i r  cylinder. 
2. Remove end assembly (8), piston rod (9) 

with piston (5), piston packing (3) and piston nut 
(4), piston return spring (2), and spacer (6) from 
a i r  cylinder (7). Piston can be removed from pis - 
ton rod by removing nut (4) and then driving rod 
from piston using punch and hammer. 

CLEANING AND INSPECTION 
1. Wash all  parts in a cleaning solvent and 

allow to dry. 
2. Inspect all  parts for  wear. If excessive 

wear i s  evident, replace with new parts. 
3. Cylinder should be removed and disas- 

sembled for cleaning and inspection at intervals 
of 20,000 miles. 

ASSEMBLY (Fig. 9) 
NOTE: Before assembling a i r  cylinder, apply 

light coat of waterproof grease to all internal 
parts. 

1. Install piston (5),  on piston rod (9) and 
secure with nut (4). 

2. Install packing assembly (3) on piston (5) 
in position shown. 

3. While compressing piston packing around 
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piston, insert piston, packing, and piston rod in 
cylinder. 

4. Position spacer (6), spring (2), and end 
assembly (8) on piston rod (9). 

5. Compress end assembly (8) into air cyl- 
inder and install lock ring (1). 

LUBRICATION 
Refer to LUBRICATION (SEC. 13) for inter- 

vals, quantity, and type of luoricant used to s e r -  
vice a i r  cylinder. 

INSTALLA TION 
1. Position a i r  cylinder in a i r  cylinder welded 

mounting bracket hole on radiator shutter. 
2. Install hex head cap screw in a i r  cylinder 

mounting bracket and secure cylinder and bracket 
to radiator shutter. 

3. Connect a i r  supply line to a i r  cylinder. 
Tighten line nut firmly. 

4. Install piston rod clevis lock nut and clevis 
on cylinder piston rod. 

5. Connect a i r  cylinder piston rod to radia- 
tor shutter link, with clevis pin and cotter pin. 
See "Adjustment" following. 

ADJUSTMENT 
When installing a i r  cylinder or  checking link- 

age, make adjustment with no a i r  pressure a t  
a i r  cylinder. Adjust linkage to provide free pin 
with shutters open. 

Start engine and warm to normal operating 
temperature. Check shutter position, making sure  
shutters a r e  fully open. 

REPLACEMENT AND REPAIR 
(6-71 Engine Type - Fig. 10) 

REMOVAL 
1. Disconnect a i r  cylinder a i r  supply line a t  

a i r  cylinder. 
2. Disengage radiator shutter return spring. 
3. Remove bellcrank pin a t  shutter rod, 
4. Remove two cap screws and washers which 

attach a i r  cylinder to shutter frame. 

DISASSEMBLY (Fig. 10) 
1. Remove screw (22) attaching base plate 

to cylinder body. 
2. Remove four screws and washers attaching 

cylinder head (1) to cylinder body (8). 
3. Pull cylinder body (8) from over piston 

~ a r t s .  
4. Remove push rod nut (14) from push rod 

(7). 
5. Using a punch, unscrew small piston head 

(13) from push rod; then remove expander (15), 
cup washer (12) and piston cup (11) from push 
rod. Remove oil felt (9) from groove in large 

piston head (10). 
6. Loosen lock nut on push rod at clevis 

end. Unscrew push rod from clevis. Unscrew 
lock nut from push rod; then remove push rod, 
spring (6) and oiler felt (5). 

7. Remove two screws and lock washers at-  
taching dust cap retainer (19) to cylinder head. 
Remove retainer, dust cap (18), dust seal (17), 
and flat washer (16) from piston head. 

CLEANING AND INSPECTION 
1. Clean all  parts in a cleaning solvent and 

allow to dry. 
2. Inspect all  parts for wear. If excessive 

wear i s  evident, replace with new parts. 
3. Cylinder assembly should be removed and 

disassembled for cleaning and inspection a t  in- 
tervals of 20,000 miles. 

ASSEMBLY (Fig. 10) 
NOTE: Before assembling a i r  cylinder, apply 

light coat of waterproof grease to all internal 
parts. Also position cylinder mounting cap screw 
and washer in cylinder head flange. 

1. Install oiler felt (5) to cylinder head; then 
with spring (6) positioned over push-rod (7), in- 
s e r t  push rod through cylinder head hole, flat 
washer (6), dust seal (17), dust cap (18), retainer 
(19) and then thread clevis lock nut on push rod. 

2. Install two screws and lock washers which 
attach dust cap retainer (19) to cylinder head. 

3. Install piston oiler felt  (9) into groove of 
large piston head (10). 

4. Position piston cup ( l l ) ,  washer (12), and 
expander (15) on push rod in mentioned sequence 
and a s  illustrated; then thread small piston head 
(13) on push rod and tighten head firmly. Install 
nut (14) on push rod and tighten firmly. 

5. Position new gasket (4) to cylinder head; 
then carefully insert cylinder body (8) over piston 
parts and attach to cylinder head with four screws 
and lock washers. Tighten screws firmly. 

6. Position base plate (23) to cylinder and 
attach with screw (22). Tighten screw firmly. 

LUBRICATION 
Refer to LUBRICATION (SEC. 13) for mileage 

intervals, quantity, and type of lubricant used 
to service a i r  cylinder. 

INSTALLATION 
1. Attach cylinder assembly to shutter frame 

with two cap screws and lock washers. Tighten 
cap screws firmly. 

2. Connect a i r  supply line to air cylinder. 
Tighten line nut firmly. 

3. Install pin connecting shutter rod to cylinder 
rocker arm. Retain pin with cotter pin. 
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RADIATOR, SHUTTERS, AND THERMOSTAT 

1 Cover Nut 6 Cap Gasket 
2 Packing (0-Ring) 7 Filter Body 

8 Curled Hair 

10 Valve Body 
11 Thermostat Housing 
12 Adjusting Screw 
13 Lock Nut 

15 Valve Shaft 
16 Valve Spring 

Figure 1 I-Air Cylinder Thermostat (Type 4-71 Engines) 

4. Connect radiator shutter return spring. 

ADJUSTMENT 
When installing a i r  cylinder o r  checking link- 

age, make adjustment with no a i r  pressure a t  
a i r  cylinder. Adjust linkage to provide free pin 
with shutters open. 

Start engine and warm to normal operating 
temperature. Check shutter position, making sure  
shutters a r e  fully open. 

AIR CYLINDER THERMOSTATS 

Two types of thermostats (thermal a i r  valves) 
a r e  used as shown,in figures 11 and 12. Thermo- 
stat shown in figure 11 is used on all  4-cylinder 
(4-71) diesel engines. Thermostat shown in figure 
12 is used on Type 6-71 engines. 

Thermostat operates automatically to open and 
close a i r  line to power cylinder, which operates 
radiator shutter. 

REPLACEMENT 
Lower coolant level by draining, to prevent 

loss of coolant. Disconnect both a i r  lines from 
thermostat; then unscrew thermostat from rad- 
iator with wrench applied to square shank. 

Test thermostat, if possible, as described later,  
before installation. Screw thermostat into fitting 
on radiator and tighten with wrench applied to 
square shank. Fill cooling system. Connect a i r  
lines; then check for a i r  leaks with soapsuds. 

CLEANING 
Thermostat shown in figure 12 (used with 6-71 

6-cylinder diesel engine) should be disassembled 
and cleaned once o r  twice a year. In addition, 
this thermostat should be cleaned by disconnecting 
inlet (supply) line and injecting cleaning fluid 
into thermostat. Refer to LUBRICATION (SEC. 
13) for interval, quantity, and type of fluid. 
When air line is reconnected, a i r  pressure will 
force fluid through thermostat, softening and r e -  
moving deposits of foreign matter. 

Type Shown in Figure 11 
If test indicates necessity for overhaul, un- 

screw cover nut (1) from valve body (10) and 
remove packing (2) exhaust valve (4) and shims 
0). Do not separate valve body and thermostat 
housing assembly. 

IMPORTANT: Avoid disturbing adjustment of 
hex head screw a t  bellows end of valve shaft. Do 
not remove valve shaft (15) from valve body (10). 

8 9 1 2 3 4  1 Needle Valve Upper Seat 
2 Needle 
3 Adjustment Wheel 
4 Jacket 
5 Seal Ring 
6 Gasket 
7 End Cap 
8 Inlet 
9 Felt TP-6291 

7 6 5 

Figure 12- Air Cylinder Thermostat (Type 6-71 Engines) 
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Do not use abrasives or metal tools to re-  
move deposits of foreign matter. Clean removed 
parts in denatured alcohol; then use pointed, soft 
wooden stick, if further cleaning is required. 
Make sure passage in valve shaft is open. 

When assembling, position three shims (3) 
between valve body and exhaust valve. NOTE: 
Re-positioning one shim from under exhaust valve 
to top of exhaust valve wi.1 lower operating tem- 
perature approximately 6 F. 

Use new packing (10'1 ring) (2) and tighten 
cover nut firmly. 

Unscrew filter cap (5) from air  filter body 
(7), remove curled hair (8) and immerse in clean 
solvent. Squeeze dry before installing. 

TESTING 
Shutter thermostat should be tested for proper 

operation, before installation in vehicle. Test in 
water bath, a s  follows: 

Connect a i r  line to inlet port and an air  pres- 
sure gauge to outlet port. Suspend thermostat 
in water, up to mounting threads. Use an ac- 
curate thermometer, but make sure neither 
thermostat nor thermometer contacts bottom of 
container. 

Raise water temperature gradually to closing 
temperature of thermostat, keeping water thor - 
oughly agitated. Hold water temperature constant 
for two or three minutes, since thermostat oper- 
ation may lag on initial cycle. 

Note thermometer reading at  which gauge 
shows pressure drop - this indicates closing of Type Shown in Figure 12 

Thermostat should be disassembled and cleaned thermostat. 
If thermostat fails to close a t  temperatures 

Once Or twice a year* removing listed in ll~pecifications, 1 9  adjust to proper oper- end cap (7) and needle valve upper seat (1). 
ating point. Wash needle valve thoroughly in a reliable solvent. Adjust type shown in figure 11 by repositioning Do not use abrasive or metal tools to remove shims (3), as described previously~ deposits from needle valve or  seats. A pointed 

wooden stick provides a practical method of clean- 
ing tapered seats. A l l  parts must be thoroughly 
cleaned before reassembling. Felts must be re-  
newed or  thoroughly washed in solvent, not neg- 
lecting small felts found in side openings. 

Insert needle (blunt end first); then install 
upper seal (1) without spacing gasket (6). Tighten 
seat firmly against needle. Use a drop or  two 
of light engine oil on needle (2) to prevent scoring. 
Repeat operation two or three times until new 
seats, (both top and bottom) have been formed. 

Remove upper seat (1) and needle (2) and 
clean thoroughly. Install needle into unit; then 
with new gasket (6) on upper seat, install seat. 
Tighten seat firmly. Install screen, felt (9), and 
end cap (7) with new gasket (6). 

Adjust type shown in figure 12 by turning 
adjustment wheel (3). Turning wheel one full 
turn against spring will increase operating range 
approximately 10O~.  

AIR FILTER 

A i r  filter shown in (fig. 13), which is used 
on Series 920 and up only, prevents moistures 
and dirt from entering shutter thermostat. As 
a i r  from ai r  tank enters filter, it strikes against 
baffle which diverts moisture in a i r  stream to 
bottom of housing. A i r  then passes through filter- 
ing element. Air is again filtered through felt 
before entering thermostat a i r  valves. Periodic 
check should be made for leakage a t  filter con- 
nections. Tighten if necessary. 

Felt 

TP 3381 

CAUTION: SHUT-OFF VALVE AT FILTER 
INLET LINE MUST BE CLOSED BEFORE RE- 
MOVING PLUGS OR DISCONNECTING OUTLET 
LINE. 

Add fluid to filter through filler plug. Refer 
to Lubrication Chart in LUBRICATION (SEC. 13), 
for intervals, quantity and type of fluid. Larger 
quantities or  more frequent filling may overload 
system. 

Air filter should be drained at  intervals shown 
in Lubrication Chart by opening pet cock at  bottom. 
This operation should be performed with pressure 
in a i r  lines. 

Every 10,000 miles, a i r  filter should be dis- 
assembled and the felt cleaned with cleaning sol- 

Figure 13-Shutter Control Air Filler vent or replaced. 
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COOLING SYSTEM SPECIFICATIONS 

ENGINE THERMOSTAT 

Starts to Opgn Fully Opened 
- . . . . . . .  Gasoline Series 157:~. 165 F. 187°~ .  
- . . . . . . . .  Diesel Series 172 F. 174'~. 186'~. 

PRESSURE VALVE 

Gasoline Engine Diesel Engine . . . . . . . .  . . . . . . . . .  Stamped 476-4 499-7 . . . . .  Opening Pressure (Lbs.) . . .  3-1/2 to 4-1/2 6-1/4 to 7-1/2 

RADIATOR SHUTTER THERMOSTAT 

. . . . . . . . . . .  Shutter Opening Temperature 176'~. to 184'~. 

ENGINE OVERHEAT TEMPERATURE SWITCH 
- (All 6-71 Engines and Early 4-71 Engines) 

Make . . . . . . . . . . . . . . . . . . .  Kysor Heater Co. 
Mode l .  . . . . . . . . . . . . . . . . . . . . . .  C4Z40 
Contact Setting. . . . . . . . . . . . . . . . . . . .  220 F. 

(Late 4-71 Engines) 

Make . . . . . . . . . . . . . . . . . . . .  AC Spark Plug 
Stamped . . . . . . . . . . . . . . . . . . . . . .  220:~. . . . . . . . . . . . . . . . . . . . .  Contact Setting 220 F. 

COOLING SYSTEM CAPACITIES 

GASOLINE SERIES . . . . . . . . . . . . . . .  Series with 360 Engines 27 qt. . . . . . . . . . . . .  Series with 426 and 503 Engines 29 qt. 
DIESEL SERIES . . . . . . . . . . . . . .  Series with 4-71 Engines 28 qt. . . . . . . . . . . . . . .  Series with 6-71 Engines 39 qt. 

ANTIFREEZE CHART 

Based on 27, 28, 29, and 39 quart systems. See above for  capacities. 
Does not include special equipment. 

IMPORTANT: Only permanent-type anti-freeze is recommended for  use on 
vehicles with radiator shutters. 

Lowest 
Expected 

Temp. 
(Fahr. ) 

+ 10: 
0 

- lo0 
- 205 
- 30 

Quarts of Methanol 
Based on 

Quarts of Ethylene Glycol 
Based on 

27 Qt. 
Cap. 

5-1/2. 
7 -114 
9 
10-1/4 
11-3/4 

29 Qt. 
Cap, 

5-3/4 
8 
9-3/4 
11 
12-1/2 

39 Qt. 
Cap. 

9 -3/4 
12-1/2 
14-1/2 
16-1/4 
18-1/2 

29 Qt. 
Cap. 

7-1/4 
9-1/2 
10-3/4 
12 
13-3/4 

27 Qt. 
Cap. 

6-3/4 
8 -3/4 
10 
11-1/4 
12-3/4 

28 Qt. 
Cap. 

7 
9 
10-112 
11-3/4 
13 
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IMPORTANT: Only permanent-type antifreeze 
is recommended for  use on vehicles equipped with 
radiator shutters. 

Diesel engine water pump information is con- 
tained in separate DIESEL ENGINE MAINTENANCE 
MANUAL. Infdrmation on water pump used with 
gasoline engine is covered in ENGINE (SEC. 8) 
of this manual. 

IMPORTANT: When replacing dual o r  triple 
fan drive belts, it is essential that entire s e t  be 
replaced a t  same time. Belts a r e  available in 
matched s e t s  only. 
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