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RADIATOR, SHUTTERS, AND THERMOSTAT

TNSTALLATION

1. Inslall bub Bssembly on engine erankshaft
and retaln with bolt and epacer. Tlehten hnlt to
180 to 200 foot-pounds torque.

2. Install holt retainer and snap ring,

rﬁ

3. Install fan blade assembly and tighten bolts
firmly using new lock wushers,

4, Inatall radistor assembly, referring to
"Radiator and Shutter Installation' covered later
In thig section,

Radialon, Shullers, M‘ﬂwmdd

Hadiator, shutters, and baffles o prevent re-
cireulation of air, comprise an gseembly which is
mounted on a support at left side of engine com-
partment, Top of the assembly 15 held in position
by bolt and rubber spacers, Power unit which oper-
ates shutters is mounted on top of radiator assem-
bly. Burge tank installsd above radiator provides
epane for expansion of conlant without 1nss. Caol-
ing Bystem 1g filled through filler cap at surge
tank. Fressure valve(fig. 1) incorporates two valves
-- gne t¢ relieve azcessive pressure and one to
admit atmosphere as caﬁlant contracts after engine
1s stopped.

SHUTTER MAINTENANCE

Maintain radiater shutter unit in free working
condition by cleanlny vane bearings thoroughly
with brush or spray gun, or both. Use gasoline or
penetratog oil wntll all dirt is removed. After

shutter i& once worn in, lubricafing oll maey be -

omitted after cleaning.

Friclipnal wear is very alight, and excessive
lubricamt may Increase rapid collection of dirt.
This altention is recommended every 2000 or 5000
miles, depepding upgn the nature of operatlon and
the tendency toward dirt collection,

AlIR FILTER

Air filter, shown in fipure T, prevents mois-
ture from entering shutter thermostat, AE air from
air tank epters flllee, it sirikes against batfie
which diverls moisiura in alr siream to bottom of
housing, Adr then passes through Iliering element.
Air i8 again filtered throogh felt before entering
thermostat alr valves. Periodic check should be
made for leakage at flller coonections. Tighten if
NeCessaTY,

CAUTION: Valve at filter inlet line niust be
closed before removing plugs or dlsconnecting
cutlet line.

Add fluid te fijter throueh filler plug, Refer to
Lubrication Chart in LUBRICATION (SEC. 13), for
intervals, quantity, and type of fluid, Larger quan~
tities o3 more frequent f:lhng may overlead
Eygtem.

Adr Illter sheuld be drained at repolar inter-

vals by obening pet cock =t bottom, This operation

shoild be performed with pressure in alr lines.

Every 10,000 miles, alr filter should be dis-
aspembled .and the f2lt cleaned with cleaning sol-
vent or replaced.

RADIATOR SHUTTER THERMOSTAT

Radlator shuiter thermostat {tig. §), mounted
in honsing between engine head and radiator, fune-
tlone- automatleally to cpen and close air line to
power untt, which operates radiator shtter.

CLEANING

Koy numbers in text refer to figure &,

1. Ramove end cap ($} and needle valve seat
cap {1). Wash heedle (2) thoroughly in a cleaning
solution,

IMPORTANT: Do ot use abrasive or metal
togls to remoave depositz from needle or sests.

A pointed wooden stlck provides a practical
method of clesning tapered seats. All parts must
be thoroughly cleaned before reasgemibling. Felts
must be renewed, or thoroughly washed In solvent,

2. Apply a drop-or two of engine ofl on needle
{2) then insert needle {21, blunmt end toward push
pin {5) and into onit, Install seat cap (1) {without
spacing gasist (T and tighten firmly against
ozedle, Repeat cperation a few tlmes, antil oew
geat has been formed.
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Figure §—Radiotor Sheiter Thermeshat

3, Remove seat cap (1) and ceedle (2} and
clean. Reinsiall needls and seat cap, waing new
gasket (') under seat eap.

4. Inatzll sereen (12), felt (11), end capgasket

(8), and end cap (%). Tlghten end cap flrmiy.

TESTING .o '

Shutter thermostat shoutd be tested for proper
operation, before installation in vehiele. Test ia
watar bath, as follows:

Comnect alr line to inlet part and an air pres-
gure gaugs to outlet port. Suspend thermostat 1n

water, up to mouotlng threads, Use an accurate:

thermometer, but make sure neither thermostat
nor - thermometer contacts bobom: of contelner.

Halge water tempersture gradually to closing
temperature of thermnstat, keeping water thor-
ouphly agltated. Hold water tempersiure constant

Tor two or tiiree minutes, since thermostat vper-

atipn may lag on initial gycle, .

Note thermometer reading at which gauge
shows pressure drop - this Indleates cloging of
ther mostat.

If thermaostat falls to close at tempersiures
listed in “Specifications,™ adjust to proper gper-
ating point,

Adjust by tarning adjustment wheel (3), Tarn-
ing wheel one full turn against will chiange oper-
ating range approximately 10°F.-

Cylinder Heod

Rocker Arm Assambly

Cyli nﬂjr.. Body .

SHUTTER POWER UNITS

AIR CYLINDER TYPE UNIT

An alr cylioder iz used as regular equipment
to operate radiator shutters, Sectlonal view of twe
types used are shown In figures 0.and 10. Shutier
thermostat previouely deseribed, caotnls alr sup-
ply to eylinder. When air is admitted at inlet, the
plston moves 0 opposite end of eylinder and piston
rod 1e pushed outward, causing vocker ax to pull
or rod attached to shutter vanes. Rod clavis should
be adjusted so that shutters are closed completely
while air 1a applled to piston. Shutters must move
tn- firliy open position when air supply is cut off.

‘Cylinder should operate with minimum pressure

ol 35 psi.

Mainjenance

Cylinder should be removed and disassembled
for cleaning and inspection at. intervals of 20,000
miles. Lubricate when reassembling.
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After reassembling, start ongine and warm to
normal operating temperature, Chack shuttar posi-
© tion, making sure shutters are fuily cpen. Check
for air leaks with soapy water.

DIAFHRAGM TYPE UNIT.

" Az special equipment, sSome vehleles are
equipped with a diaphrogm type power unit as
shown in figure 11. DHaphragm type unit ig similare
to air brake chamber, consisting essentially of
a pressure plate, diaphragm, pugh rod, non-pros-
gure plate, and epring. Assembly is mounted on
brackel at iop of radiator assembly. Air supply is
controlled by shotter thermostat in same manner
as for cylinder type unit previously described
under "Air Cylinder Type Unit." As air préssure
enters chamber behind diaphragm, the diaphragm
forees push rod outward, thereby applying force to
bell crank which in turn pulls upward on shutter
rod which operates shutter yanes, Diaphragm stop
limits movement of h rod assemkbly. When air
supply ie cut offl by thernostat, spring moves push
rod and &ir ig exhansted frowm chamber bahind
dlaphragm.

Mainteoanee

The only maintenanee normally required is
perindic inspection of diaphragm unlt for alr leak-
age, and lobrication of clevis pins in linkage.

Test for alr leaks as follows:

1, With air pressure applied, coat with soap
suds the bolting flanges holding disphragm. No
leakage is permissible. In ease lesks exist, tighton
flange bolts, Holts owst be tightened evenly and
only sufficiently Lo prevent leskspe,

Bhutter Rod
Bod Clevip
Heil Crank
Braclket
Push Rod Clevis
Pueh Hod

Btud and Mt
Hon-Proagoorc Flets 11 Diaphragm

Return Spring 12 Preasure Flate

10 Dipphragm Scop 13 Shut-off Cock
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Figura {1 —Ciophragm Type Shuer Power Cylinder

2. With air prespure applied to diaphragmunit,
check leakage through diaphragm by tapping =ll
openings, then applying snap suds around push rod
at bracket, If there is any evidence of alr leakage,
replace the dlaphragm,

RADIATOR AND SHUTTER
REPLACEMENT

REMOVAL

1. Close valves in heater lines and drain cool-
ing system as previously described in this section
under heading "Dreining Cooling System. '

2. Remove four screws holding radiator grille

~door, then remove door and left bomper extenzion

as=zembly,

3. Shut off alr supply to shutter thermostiat by
closing valve at =ide of alr filter. Dieconnect zir
ling from sbutier power unit ai top of radiator.
Delach ¢lips holding overflow pipe,

4. Remove Inlet and outlet castings from radi-

ator top and bottom tanks.

f. Disconnect lineg at heater booster pump at
top of radiator.

€. Remove bolt and Insuwlaiors which attach
top of radiator assamhbly to support bracket.

7. Flace support under radiator assemhly.
Remove bolts at each end of radiator support
channel, then carefally tilt radiator assembly and
remove Irom vehicle. '

£, Fan shroud, suppert channel, and. shutter
mechaniam, a5 Well as top and bottom tanks can
be disassembled as necessary io make repairs
ol replacements.

mSTﬁLI__.ATIDH

1. Assemble shutter mechanism and fan shroud
to radiator assembly, and {nstall support channel
at bottom of the assembly.

2. Move the radlator assembly into pesition
in wehicle then ingtall mounting belts at each end
of support chennel.

3. Instail =upport bolt and rubber insuiators
at top of radiator. Clip overflow pipe in place,
and conncot aly line to shatter power unit.

4. Bolt inlet and outict easting to radiater
aegombly using new gaskets,

5. Comnect water lines at heater booster pamp
at top of radiator,

&. Install bumper extension and radiztor gritle
door assembly. )

1. Open beater line vzlves and open air valve
at shutter air Filter.

8. Fill cooling system as previously directed
In thiz geetion yokler heading "Filling Cooling Sya.
tem,”

%. Btart engioe and [nspect sl upits and con~
nectons for leaks. Recheck coolaot level after
running engine.

.



