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This part covers engine tests
adjustment and repair procedures. In
addition, the cleaning and inspection
procedures are covered.

For engine removal, disassembly,
assembly, installation and major repair
procedures, refer to the part of this
group which covers the applicable
engine.

An engine identification tag is at
tached to the engine. The symbol code

(Fig. !). identifies each engine for
dete:rm!mng parts usage; i.e.,, engine
cubic inch displacement and model
year. The change level and engine
code ‘number determine if parts are
peculiar to specific engine. The engine
plant code designates where and when
the engine was built. It is imperative
tha.t the codes on the engine identifi-
cation tag be used when ordering parts
or making inquiries about the engine.

The pertinent codes are shown in the
Master Parts Catalog to designate
unique parts.



ENGINE IDENTIFICATION TAG

ENGINE MODEL YEAR
ENGINE CID

CHANGE LEVEL

YEAR OF ENGINE PRODUCTION (1971)

ENGINE CODE NUMBER

MONTH OF ENGINE PRODUCTION (JANUARY)
/ Engine Codes Econoline
Parcel-~ Parcel- 4
350-400- 350-400- F-LN-B-C-
500 500 600- F-LN-B-C-
F-100-250- | F-100-250- C-500- C-550 F-LN-B-C- 700-750 750
Low Gasoline 350-500 350-500 550-600 Bronco B-700 600-700 F-100- L-LN-C- L-LN-C- L-LN-C-
Conven- Com- Engines Bronco LN-500 LN-500 F-B-LN- | Econoline | F-LN-B-C- LT-LNT- 250- LT-LNT- LT-LNT- LT-LNT-
tional pression CID Econoline B-500 B-500 600 F-100 500-600 800 350 CT-800 CT-800 CT-900
[F | [ 170-1v 6
L A [ 1 ! 240-1v [ A |
L B I [ 300MD-1V B
L B 2 300HD-1V 2
l G 7 302-2v S i1y
C 3 '330-2v C 3
D 4 330HD-2Vv D 4
Y 8 360-2V 8
E 5 361-2v E 5
H 390-2v
F 391-4v F
H 401-4v H
K 477-4V I 7
L A \ \534-4\1 \ \ \ \

TS N\

agne \dentificarion

[

T
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the amount of contaminants emitted
through the exhaust system to an
acceptable minimum, air pollution is

_ When making carburetor idle fuel
mixture and speed adjustments, follow
the procedures in Part 23-01.

IMCO EXHAUST EMISSION
CONTROL SYSTEM

The Imco exhaust emission control
system uses a specially-calibrated

carburetor and distributor in con-
junction with retarded ignition timing
at idle speeds. This reduces the
exhaust contaminants by burning them
within the cylinder combustion
chamber before reaching the exhaust
manifold.

CAMSHAFT LOBE LIFT

Check the lift of each lobe in
consecutive order and make a note of
the readings.

1. Remove the air cleaner. Remove
the heater hose and crankcase venti-
lation hose. Re move valve rocker arm
cover(s).

2, On an engine with mechanical
valve lifters: if only one camshaft lobe
is to be checked, loosen the valve
rocker arm adjusting screw. Slide the
rocker arm assembly serving the
camshaft lobe to be checked to one
side. Secure it in this position. To
move the rocker arm on either end of
the shaft, remove the retaining pin and
washers, and slide the rocker arm off
the shaft. If all of the cam lobes are to
be checked, remove the rocker arm
shaft assembly(ies) (except on Super
Duty engines).

On an engine with hydraulic valve
¢ lifters, remove the valve rocker arm
shaft assembly(ies) and install a solid,
tappet-type push rod in the push rod
bore of the camshaft lobe to be
checked or use the adapter for ballend
push rods shown in Fig. 2.

On a 240 or 300 Six, remove the
rocker arm stud nut, fulcrum seat and
rocker arm. Use the adapter for
ballend push rods.

3. Make sure the push rod is in the
valve lifter socket. Install a dial
indicator so that the actuating point of
the indicator is in the push rod socket
(or the indicator ball socket adapter is

e e e e

l}

on the end of the push rod) and in the
same plane as the push rod movement
(Fig. 3 or 4).

4. Disconnect the brown lead (1
terminal) and the red and blue lead (S
terminal) at the starter relay, Install
an auxiliary starter switch between the
battery and S terminals of the starter
relay. Crank the engine with the
ignition switch OFF,

Turn the crankshaft over until the
tappet or lifter is on the base circle of
the camshaft lobe. At this point, the
push rod will be in its lowest position.

S. Zero the dial indicator. Con-
tinue to rotate the crankshaft slowly
until the push rod is in the fully raised
position,

6. Compare the total lift recorded
on the indicator with specification,

7. To check the accuracy of the
original indicator reading, continue to
rotate the crankshaft until the
indicator reads zero. If the lift on any
lobe is below specified wear limits, the
camshaft and the valve lifters oper-
ating on the worn lobe(s) must be
replaced.

8. Remove the dial indicator and
auxiliary starter switch.

On an engine with mechanical
valve lifters, position the valve rocker
arm. If an end valve rocker arm was
removed, slide it into position on the
shaft, and install the washers and
retaining pin. Tighten the valve
clearance ad justing screw to hold the
rocker arm and push rod in alignment.
Adjust the valve clearance on all
rocker arms that had been moved out
of position. Install the valve rocker

N
\\; 1 GENERAL INFORMATION
)
Y
N
ENGINE
| 4 : reduced.
N The 1971 engines incorporate
\ Imco exhaust emission control system
N or a nonexhaust emission control
b system. ,
The Imco system is designed to
N reduce the hydrocarbon and carbon
monoxide content of the gasoline
~ engine exhaust gases. By controlling
N
\\
~ 2 DIAGNOSIS AND TESTING
Refer to the Truck Diagnosis
Manual for all diagnosis procedures.

arm cover(s) and partially tighten the
attaching bolts, Operate the engine
until normal operating temperature
has been reached. Remove the valve
rocker arm cover(s). Check and adjust
the valve clearance. (1d243.Adjust the
valve clearance.

On a V-8 engine with hydraulic
valve lifters, install the valve rocker
arm shaft assembly(ies).

On a 240 or 300 Six, install the
rocker arm, fulcrum seat and stud nut.
Adjust the valve clearance (Section 2).

9. Install the valve rocker arm
cover(s) and the air cleaner.

MANIFOLD VACUUM

A manifold vacuum test aids in
determining the condition of an engine
and in helping to locate the cause of
poor engine performance. To check
manifold vacuum:

1. Operate the engine for a
minimum of 30 minutes at 1200 rpm
or until the engine is at normal
operating temperature,

2. Connect an accurate, sensitive
vacuum gauge to the intake manifold
vacuum line or on the fitting in the
intake manifold.

3. Operate the engine at recom-
mended idle rpm, with the transmis-
sion selector lever in neutral.

4. Check the vacuum reading on
the gauge.

Test Conclusions

Manifold vacuum is affected by the
carburetor adjustment, valve timing,
valve clearance, ignition timing,
condition of the valves, cylinder
compression, condition of the crank-
case ventilation system, and leakage of
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. o
the intake manifold, 'cadrbrur;t;;d
carburetor spacer Or cylinde
i readings

Because abnormal Baliﬁ:m ke
may indicate that more o
the above factors are at fault, e
caution in analyzing an 2 o
reading. For example, if the vacu e
low, the correction of one m:mh to
increase the vacuum €noug -
indicate that the trouble has fe
corrected. It is important there orc],
that each cause of an abnon}l:a
reading be investigated and further
tests conducted, where necessary, to
arrive at the correct diagnosis of the
trouble. . :

Fig. 5 lists various  types 0
readings and their possible causes.

Allowance should be made for _the
effect of altitude on the gauge reading.
The engine vacuum will decrease with
an increase in altitude. :

On engines equipped with dual

' diaphragm distributors the‘ vacuum
readings will average | mch‘ less
vacuum reading than when equipped
with single diaphragm distributors.

COMPRESSION TEST

The following procedure is to be
used on all engines when checking
compression:

1. Be sure the crankease oil is of
the correct viscosity and make sure
that the battery is properly charged.

Tool-6565

SOLID TAPPET.TYPE PUSH Rop
Dial Indicatg

BE SURE T10.
PLACE Indicato,
TIPIN CENTER

OF PUSH ROD

SOCKET

FIG. 2 Tvoi

; YPical Camsh
Lift—Hydrgul: mshaft Lobe
Enginesy ravlic Valye Lifters— V-8

Oper the nn o i of
30 minutes at 1200 rpm, or

B rmal operating temp-
engine i at norma’ Of itch off:
erature. Turn the ignition switch off;
then remove all the spark plugs.

2. Set the carburetor throttle plates
in the wide open position. _

3, Install a compression gauge in

linder.

No.4.l Dciiconnect the brown lead (No.
1 terminal) and the red and blue lead
(S terminal) at the starter relay. Install
an auxiliary starter switch between the
battery and S terminals_of the.starter
switch. Crank the engine (with the
ignition switch off) at least five (5)
pumping strokes and record the
highest reading indicated. Note _the
approximate number of compression
strokes required to obtain the highest
reading.

S. Repeat the check on each
cylinder cranking the engine approx-
imately the same number of com-
pression strokes. ;

The indicated compression pres-
sures are considered Normal if the
lowest reading cylinder is within 75
percent of the highest. Variations
exceeding 75 percent in dicates an
improperly seated valve or worn or
broken piston rings. If one, or more,
cylinders read low-squirt approxi-
mately one (1) tablespoon of engine oil
on top of the pistons in the low
reading cylinders. Repeat compression
pressure check on these cylinders,

a, If compression improves con-
siderably, the piston rings are at fault.

b. If compression does not im-

Prove, valves are sticking or seating
poorly.
. & If two adjacent cylinders
indicate low compression pressures
and squirting oil on the pistons does
not increase the compression, the
cause may be 3 cylinder head gasket
leak between the cylinders. Engine oil
and/or coolant in the cylinders could
result from this problem.

HYDRAULIC VALVE LIFTER

Dirt, deposits of 8um and varnj
rt, rnish
:1:: air bu}:nbles in the lubricating oil
cause hydraulic valye lift i
Or malfunctiop, - Wi

il"t, gum and i
check va] varnish can keep a

force oj] back i

: nto the i
reservoir during valve lifter

: the time the h
B push rod
w seatg. lifted to force the valve from

Air bubbles iy,
System can pe cau
In the syster or

the lubricating
sed by tog much oj]
100 low an oj] level.,

FIG. 3 Typical Camshefy Lobe

Lift—240 and 300 gy Engings

Air. may also be drawy into (
!ubncatmg System through ap openiy
In a damaged oil pick-up tube, Airiy
the hydraulic system cap cause g g
of hydraulic pressure,

Assembled valve lifters can by
tested with tool 6500-E to check he
leak down rate. The legk down nle
specification js the time in sec o
for the plunger to move the length
its travel while under a 50 b lul
Test the valve lifters as follows:

1. Disassemble and clean the lifia
to remove all traces of engine dl
Lifters cannot be checked with engir
oil in them, Only the testing fluid cu
be used. ’

2. Place the valve lifter in it
tester, with the plunger facing_UPW”ﬁ'
Pour hydraulic tester fluid into thf
cup to a level that will cover the lt
lifter assembly. The fluid cat :
purchased from the manufacturtf “
the tester. Do not use kerosene, f0f
will not provide an accurate fest

t

BE SURE TO PLACE INDICAL%
CENTER OF PUSH RQD S
e g = ]|

Lobe
FIG. 4 Typ]cal Camtsh"“
Lift—Mechanical Tappe’®
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3, Place a 5/16-inch steel ball in
the plunger cup (Fig. 6).

4, Adjust the length of the ram so
that the pointer is 1/16 inch below the
starting mark when the ram contacts
the valve lifter plunger (Fig. 7) to fa
cilitate timing as the pointer passes the
Start Timing mark.

Use the center mark on the pointer
scale as the Stop Timing point instead
of the original Stop Timing mark at
the top of the scale.

5. Work the valve lifter plunger up
and down until the lifter fills with
fluid and all traces of air bubbles have
disappeared.

6. Allow the ram and weight to
force the valve lifter plunger down-
ward. Measure the exact time it takes
for the pointer to travel from the Start

Timing to the Stop Timing marks on
the tester.

7. A valve lifter that is satisfactory
must have a leak-down rate (time in
secopds) within the minimum and
maximum limits specified.

8'. If the valve lifter is not within
specifications, replace it with a new
l!fter. It is not necessary to test a new
lifter before installing it in the engine.

CRANKCASE VENTILATION
SYSTEM OPERATION TEST

This test is performed with the
crankcase ventilation tester,
CBAZ6B627-A (Fig. 8) which is op
erated by the engine vacuum through
the oil fill opening. Follow the
procedures described below to install

Gauge Reading

Engine Condition

15 inches or over
240 1-V Six
300 1-V Six

16 inches or over -
302 2V V-8

17 inches or over
170 1-V Six
300 2V Six
3302V V-8
330 2V HD V-8
360 2V V-8
361 2V V-8
390 2V V-8
391 2V V-8
401 4V V-8
477 4V V-8
5344V V-8

Normal

Low and steady

Loss of power in all cylinders possibly caused
by late ignition or valve timing, or logs of
compression due to leakage around the piston

rings.
Very low Intake manifold, carburetor, spacer or cylinder
head gasket leak.
Needle fluctuates A partial or complete loss of power in one or
steadily as speed more cylinders caused by a leaking valve,
increases cylinder head or intake manifold gasket, a defect

in the ignition system or a weak valve spring.

Gradual drop in reading
at engine idle

Excessive back pressure in the exhaust system.

Intermittent
fluctuation

An occasional loss of power possibl.y r{aused by
a defect in the ignition system or a sticking valve.

Slow fluctuation or
drifting of the

Improper
buretor spa

jdle mixture adjustment or car-
cer or intake manifold gasket leak or

needle restricted crankcase ventilation system.

will be approx. 1 inch less.

Engines equipped with dual diaphragm distributors, idle vacuum

FIG. 5

CA1073-B

Manifold Vacuum Gauge Reading

Tool-6500-E

FIG. 6 Placing Steel Ball in
Valve Lifter Plunger

the tester and check the crankcase
ventilation system for faulty operation.

1. With the engine at normal
operating temperature, remove the oil
filler cap.

2. Hold the tester C8AZ-6B627-A
over the opening in the valve cover.
Make sure the surface is flat to form a
seal between the cover and tester. If
the cover is distorted, shape it as
required to make an air tight seal. An
air leak between the cover and tester
will render the tester inoperative or
give an erroneous reading.

3. Start the engine and allow it to
operate at the recommended idle
speed.

4, Hold the tester over the oil filler
cap opening making sure that there is
a positive seal between the tester and
cover.

5. If the ball settles in the Good
(green) area, the system is functioning
properly. If the ball settles in the
Repair (red) area, clean or replace the
malfunctioning components as re-
quired.

6. Repeat the test after repairs are
made to make sure that the crankcase
ventilation system is operating satis-
factorily.

FIG. 7

Adjusting Ram Length
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TESTER [
CBAZ-6B62T-A

A3128-A

FIG. 8 Crankcase Ventilation
System Tester

Regulator Valve Test

Install a known good regulator
valve in the crankcase ventilation
system.

Start the engine and compare the
engine idle condition to the prior idle
condition.

If the loping or rough idle
condition remains when the good
regulator valve is installed, the
crankcase ventilation regulator valve is
not at fault. Check the crankcase
ventilation system for restriction at the
intake manifold or carburetor spacer.
If the system is not restricted, further
engine component diagnosis will have
to be conducted to find the malfunc-
tion.

If the idle condition js found to be
satisfactory, leave the new regulator
valve installed and clean the hoses,
fittings, ete.

CRANKSHAFT END PLAY

1. Force the crankshaft toward the
rear of the engine,

A3009.5

Checking Crankshaft End

Il a dial indicator so that
thez'col:tsat:t point rests against the
crankshaft flange and the indicator
axis is parallel to the crankshaft axis
(FlgS' 9Z)r;ro the dial indicator. Push the
cranl.tshaft fom(ngr;i and note the

i he dial.
rcac‘l‘tnlgf (t):e tend play exceeds the wear
limit: replace the thrust beanng. ." the
end play is less than the minimum
limit, inspect the thrug»t bcannglfaces
for scratches, burrs, nicks, or dirt. If
the thrust faces are not damaggd or
dirty, they probably were not _ahgned
properly. Install the thrust bearing and
align the faces following th; procedure
recommended under Main Bearing
Replacement in the pertinent engine
section. Check the crankshaft end

play.

FLYWHEEL FACE RUNOUT—
MANUAL-SHIFT TRANSMISSION

Install a dial indicator so that the
indicator point bears against the
flywheel face (Fig. 10). Turn the
flywheel making sure that it is full
forward or rearward so that crank-
shaft end play will not be indicated as
flywheel runout.

If the clutch face runout exceeds
specifications, remove the flywheel and
check for burrs between the flywheel
and the face of the crankshaft
mounting flange. If no burrs exist,
check the runout of the crankshaft
mounting flange. Replace the flywheel
or machine the crankshaft-flywheel
mounting face if the mounting face
flange runout is excessive. If the ring
gear runout exceeds specifications,
replace it or reinstall it on the
flywheel. Refer to Ring Gear Re-
pPlacement for the proper procedure,

FLYWHEEL RUNOUT—
AUTOMATIC TRANSMISSION

Remove the spark plugs.
. Install a dija indicator so that the
indicator point rests op the face of the
Mng gear adjacent to the gear teeth,

Push the flywheel and crankshaft’

forward or backward as far as possible

exceed§ Specifications,
and rip

replaced,

the flywheel
8 gear assembly must pe

Ay
el Fogy

FIG. 10
Runout

CAMSHAFT END PLAY

Checking Flywhe,

On all V-8 engines, prying againy
the aluminum-nylop camshyf
sprocket, with the valve train losd gy |
the camshaft, can break or damage i
sprocket. Therefore, the rocker am |
adjusting nuts must be backed off, or
the rocker arm and shaft assembly
must be loosened sufficiently 1o e ‘
the camshaft. After checking b
camshaft end play, adjust the vale
clearance.

Push the camshaft toward the rer
of the engine. Install a dial indicator
so that the indicator point is on th
camshaft sprocket attaching screw
(Fig. 11). Zero the dial indicator
Position a large screwdriver betwetn
the camshaft gear and the block. Pul
the camshaft forward and releas it
Compare the dial indicator readn
with the specifications. .

If the end play is excessive, d&
the spacer for correct installal®
before it is removed. If the spacéf “l
correctly installed, replace the th
plate. :
Remove the dial indicator.

ki | ; NE
. PUSH CAM TO REAR OF ENG ;
2. SET Dial ON ZERO '\ geighSt |
3. PULL CAM FORWARD A a0
d

ft EM
FIG. 11 Checking ComM®

ni_..
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TAKE Ue SLACK ON LEFT SIDE, ESTABLISH
REFERENCE POINT. MEASURE DISTANCE A.
TAKE UP SLACK ON RIGHT SIDE. FORCE
LEFT SIDE OUT. MEASURE DISTANCE B.
DEFLECTION IS A MINUS B.

A 2906-A
FIG. 12 Checking Timing Chain
Deflection

TIMING CHAIN DEFLECTION

1. Rotate the crankshaft in a
clockwise direction (as viewed from
the front) to take up the slack on the
left side of the chain.

2. Establish a reference point on
the block and measure from this point
to the chain (Fig. 12).

3.-Rotate the crankshaft in the
Opposite direction to take up the slack
on thle right of the chain. Force the
left side of the chain out with the
fingers and measure the distance
bet\:veen the reference point and the
chain. The deflection is the difference
between the two measurements.

If the deflection exceeds specifi-

cations, replace the timing chain and
sprockets,

TIMING GEAR BACKLASH

Install a dial indicator on the
cylinder block (Fig. 13). Check the
backlash between the camshaft gear
and the crankshaft gear with a dial
indicator. Hold the gear firmly against
the block while making the check.
Refer to specifications for the backlash
limits.

TIMING GEAR RUNOUT

Install a dial indicator on the
cylinder block as shown in Fig. 14.
Hold the camshaft gear against the
camshaft thrust plate, and zero the
indicator. Rotate the crankshaft to
turn the camshaft, while holding the
camshaft gear against the thrust plate.
Check the gear runout through one
complete revolution of the camshaft. If
the gear runout exceeds specifications,
remove it and check for burrs or
foreign particles on or between the
camshaft and gear joining flanges.
Check the runout. If it still exceeds
specifications, replace both gears.

Follow the above procedure to
check crankshaft gear runout.

A2923-B

FIG. 13
Backlash

Checking Timing Gear

Tool=4201-C

4 REMOVAL AND INSTALLATION

ROCKER ARM STUD NUT
REPLACEMENT—240 SIX AND
302 v-8

If the rocker arm stud nut
breakaway torque is less than speci-
fied, install a new standard stud nut
and recheck the breaking torque.
Rafer to Valve Clearance Adjustment
in Part 21-04 for the torque procedure.

ROCKER ARM STUD
REPLACEMENT—240 SIX, AND
302 v-8

If it is necessary to remove a
rocker arm stud, Tool Kit T62F-
5A527-B is available which contains

the following: a stud remover, a
0.006-inch oversize reamer and a
0.015-inch oversize reamer. For
0.010-inch oversize studs, use reamer
T66P-6A527-B. To press in replace-
ment studs, use stud replacer T64P-
6A527-A on a 240 or 302 engine.
Rocker arm studs that are broken
or have damaged threads may be
replaced with standard studs. Loose
studs in the head may be replaced with
0.006, 0.010 or 0.015-inch oversize
studs which are available for service.
Standard and oversize studs can be
identified by measuring the stud
diameter within 1-1/8 inch from the
pilot end of the stud. The stud

diameters are:

A2924-8
FIG. 14 Checking Timing Gear
Runout
Standard.i..... .. 0.3714-0.3721
0.006 oversize...0,3774-
0.7781
0.010 oversize...0.3814-
0.3821
0.015 oversize...0.3864-
0.3871

When going from a standard size
rocker arm stud to a 0.010 or
0.015-inch oversize stud, always use
the 0.006-inch oversize reamer before
finish reaming with the 0.010: or
0.015-inch oversize reamer.

1. Position the sleeve of the
rocker arm stud remover (Tool
T62F-6A527-B) over the stud with the
bearing end down. When working on a
302 cylinder head, cut the threaded
part of the stud off with a hack saw.
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o the puller
3}‘: i;esl;;ﬁls}z :;l:-il:ch studs and
will iot grip the 5/16-inch thre.Tdh::a;
302 CID cylinder head stud.

i and over the
the puller into the sleeve Hold
stud until it is fully bottomed. HO
the sleeve with a wrench, then rotate
the puller clockwise to remove the
stud (Fig. 15).

! lf(thf rocl)ccr arm stud was broken
! off flush with the stud boss, use an
easy-out to remove the broken stud
following the instructions of the tool
|4 manufacturer. .

I 2. If a loose rocker arm stud is
being replaced, ream the stud bo;e
i using the proper reamer (or reamers in
i sequence) for the selected oversize stud
L (Fig, 16). Make sure the metal
1| particles do not enter the valve area. FIG. 16 Reaming Rocker Arm Stud Bore—240 Six and 302.y v
| 3. If working on a 240 or 302
CID engine, screw the new stud into
the sliding driver of the rocker arm
stud installer (T65P-6AS527-A) and
coat the end of the stud with
Lubriplate. Align the stud and
installer with the stud bore, then tap
the sliding driver until it bottoms (Fig.
17). When the installer contacts the
stud boss, the stud is installed to its
correct height. This applies to a 240 or
302 engine only.

EXHAUST CONTROL
VALVE—240 SIX

\L
=W
‘

WAV

ok

S0 17 / 1f

Tool-T65P-6A527.A

ST

Removal

L. Secparate the intake and ex-
haust manifolds,

.2. Remove the valve tension
;pnng ham‘] hthe thermostatic spring
rom the exhaust control va]
o ve shaft

3. Remove the stop p; i
from the manifold, i ering

4. Using an actylene torch nf®
the manifold, cut the shaft on b
sides of the valve plate. i

5. Remove the valve plats &
and flat washer. oy

6. Remove the expansion P
from the control valve shaft b
bore.

7. Remove the exhaust “’1?53]
valve bushings from the M%o,
These bushings come in ¥ “g
each, both front and rcaf-[dbc
determine which bushings §h0“;rof
used, measure the outside 0 cm'lll
the removed bushings. Rep®
the proper parts (Fig. 19)

Installation o i
1, Install the new C;”t‘he s
bushings. The-inner end 00 0015 o

bushing should be 0.019%
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pelow the inner surface of the exhaust
manifold. The inner end of the larger
pushing should be 0.020 inch above the
inner surface of the exh_aust manifold,

2. Ream the bushings to 0.251-
0,253 inch ID.

3, Slide the new shaft into the
bushings, flat washer and valve plate.
The flat washer must be between the
valve plate and the large bu_shing.

4, Install a new stop pin spring
on the stop pin.

5. Position the exhaust control
valve at an 84 degree angle with the
top surface of the manifold (Fig. 20).

6. Rotate the counterweight and
shaft assembly clockwise until the
counterweight contacts the stop pin
spring. Place a 0.030 inch feeler gauge
between the counterweight and mani-
fold to maintain the specified clear-
ance while welding.

7. With the plate and counter-
weight in position, use stainless steel
welding rod to tack-weld the valve

plate to the shaft.

8. Move the assembly back and
forth to check for a binding condition.
If there is no binding condition,

" securely weld the valve plate to the

shaft.

9. Install the expansion plug in
the manifold bushing bore.

10. Position the new thermostatic
spring on the shaft and counterweight
assembly so that it will be necessary to
wind the_spring approximately 1/2
turn in the clockwise direction to hook
the open end over the stop pin. Use a
5/16 inch ID piece of tubing to slide
the thermostatic spring on the shaft
and counterweight assembly. Wind the
spring clockwise and hook it over the
stop pin,

11, Install a new valve tension
spring on the exhaust control valve
shaft and the stop pin.

CORE PLUGS

Removal

To remove a large core plug, drill a
1/2-inch hole in the center of the plug
and remove with a clutch pilot bearing
puller (Tool T59L-100-B and T58L-

I-A) or pry it out with a large drift
punch. On a small core plug, drill a
1/4-mch.hole in the center of the plug
and pry it out with a small pin punch.

]ean_and inspect the plug bore.

l Prior to installing a core plug the
gug bore should be inspected for any
amage that would interfere with the
iPFOPer sealing of the plug, If the bore
S damaged it wil] pe necessary to true

the surface p i
: Y boring for the next
Specified oversize plug,

General Engine Service—Gasoline Engines

EXHAUST CONTROL VALVE-9460

SHAFT AND COUNTERWEIGHT ASSEMBLY-9A430

GASKET-9448

THERMOSTATIC
SPRING-9449

(s

VALVE TENSION
SPRING-9A449

STOP PIN-9463

FLAT WASHER-375484 -5
STOP PIN SPRING-9A458

BUSHING-9462 A2304-A

FIG. 18 Exhaust Control Valve Assembly—240 Six

% Outside Inside Diameter
AT Bushing Diameter of Bushing Bore
of Bushing in Manifold
(Front — Std.) C5AZ-9462-A 0.3070-0.3065 0.3061-0.3051
(Rear — Std.) C5AZ-9462-B 0.6255-0.6250 0.6246-0.6236
(Front — 0.010 0.S.) C5AZ-9462-C 0.3170-0.3165 0.3161-0.3151
(Rear — 0.010 0.S.) CSAZ-9462-D 0.6355-0.6350 0.6346-0.6336
Note: Dimensions are in inches.

CA1026-A

FIG. 19 Exhaust Control Valve Bushing Sizes—240 Six

WELD VALVE TO SHAFT WITH COUNTERWEIGHT
TOUCHING BUT NOT DEFLECTING STOP PIN SPRING

EXPANSION PLUG

FLAT WASHER

THERMOSTATIC SPRING /\ * STOPPIN
| 84\ SPRING
~

<= 0.030 INCH

. COUNTERWEIGHT
TO MANIFOLD
CLEARANCE

VALVE TENSION SPRING

A2305-8

FIG. 20 Valve Plate Position and Counterweight Clearance
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are identified
he flat Jocated

lug.
o? bore lightly

Oversize (OS) dpli[:)gi
OS stampe
231’ [t];lee cup side of the
Coat the plug and/or i
with an oil-resistan't (O.Il kgat) e
water-resistant (cool}ng jacke s
and install it following the pmbelow:
for cup type or expansion type

Installation

Cup Type .

Cup-ty:e core plugs (Fig. 21) ;r:
installed with the ﬂanged e gf
outward. The maximum diameter of
this plug is located at the outer edge oe
the flange. The ﬂangq on cup-typt
plugs flares outward with _the larges
diameter at the outer (sealing) edge.

It is imperative to pull th? plug
into the machined bore using a
properly designed tool. Under no

i lug to be driven
Fircurl?:tlig‘r::sulssin?z ?oolgth?t contacts
mmfflange. This method will damage
:}?11: sealing edge and will result in
leakage and/or plu_glblow out, X

The flanged (trailing) edge r}?uTJ
below the chamfered edge of t ; ore
to effectively seal the plugged (l)rlel,

If the core plug replacing tool has
a depth seating surface, do not §eat
the tool against a non-machined

(casting) surface.

Expansion Type .
Expansion-type core plugs (Fig.
21) are installed with the flanged edge
inward. The maximum diameter of
this plug is located at the Ibase' of the
flange with the flange flaring mwaf'd.
It is imperative to push or dr}ve
the plug into the machined bore using

SEALING
| Eoce

BEFORE
INSTALLATION

N

CUP TYPE

PLUG

0000000

XXX XXX X X X

: NE—

EXPANSION Typg PLUG

e
YPical Core Plugs ang Installation Tools

—

%% %5000 o

.‘.""’...'.Q"."' .
‘000‘0..“000‘g..‘.’ 0
0.0 ¢ 100000, 0.070 0% 000009..‘...

000 ,0.0'0.0.0 O Q.‘. o, 00’:’: : &S X

00000 0.0.0. 47,
1060, 0,000 0600
'o"’a’.’c:':o’o’o’

CRBDERIX X
ERIHKRNKXI 1903676560606,
DO ‘0.0.040‘0‘0‘0‘0‘0.0.0:0:0:0:0:0:0:0:0:0:0:0:0

CUP TYPE CORE
PLUG REPLACER TOOL

vvvvvvvvvvvvv

SEALING
EDGE
BEFORE
INSTALLATION

A X

OO 0.0.0‘

XKKKKKXXXXXXXXX x

QKX XXS

EXPANSION TYpE cope
PLUG REPLACER o0y

A2735. 8

8 properly deg;
circumstances is
using a tool thgy
portion of the plu
expand the plug e
PﬂOr |
and may damage the pluo S
bore. 8 angy
_ When' installed the {ry: k
imum) diameter mus} b:]
chamfered edge of oty by
effectively seal the
f the core Plug rep|
a depth seating surfag %
the tool against
(casting) surface,

S m‘lh Ny

It,
8 log)
e, do my k

ﬂUn-m“M::

FLYWHEEL RING Ggap_
MANUAL-SHIFT TRANS Mg,

Removal
To replace a damga ed ‘
gear, heat the ring ggar :Jl;l;m?bﬁ
torch on the engine side of the za.
and knock it off the flywhes], Dig
hit the flywheel whep Temoviyg
ring gear,
Installation
Heat the new ring gear evenly
the gear expands enough 1o sfip g
the flywheel. Make sure fhe gary
seated properly against the shouk,
Do not heat any portion of the gearly
a temperature higher than 500 depis
F. If this limit is exceeded, the femy
will be removed from the ring g
teeth.,

CRANKSHAFT REAR OIL SEAl

A split-lip type crankshah mrt:]
seal is provided for servicing dl 193
engines. The complete seal is rep
without removing the crankshaf

Removal ]

1. Remove the oil pan andit®

ump (if required). N
: ZP.) (Loos?:n all the mam.bﬂﬁ“it
cap bolts, thereby lowcnngemd
crankshaft slightly but not t0€
inch. o
1/3; lnRemove the rear malﬂf?nf‘“-
cap, and remove the oil sealkr :
bearing cap and cylinder blocse-ﬂ o
block half of the seal U allmﬁ’l
removal tool, or install a $m o
screw in one end of the s
on the screw to remové =
Exercise caution to prevent 5.5
or damaging the cran ’
surfaces. - rctﬁl“m,

4. Remove the oil $ .
pin from the bf:anntgus 4 b
equipped. The pin is n0
split-lip seal. J

Installation §

the 4y
1. Carefully cles® i’

grooves in the cap a0
brush and solvent.
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2. Dip the split lip-type seal
halves in clean engine oil.

3, Carefully install the upper seal
(cylinder block) into its groove with
undercut side of seal toward the
FRONT of the engine (Fig. 22), by
rotating it on the seal journal of the
crankshaft until approximately 3/8-
inch protrudes below the parting
surface.

Be sure no rubber has been shaved
from the outside diameter of the seal
by the bottom edge of the groove.

4, Tighten the remaining bearing
cap bolts and torque to specifications.

5, Install the lower seal in the
rear main bearing cap with undercut
side of seal toward the FRONT of the
engine (Fig. 22), allow the seal to
protrude approximately 3/8-inch
above the parting surface to mate with
the upper seal when the cap is
installed.

6. Apply a thin coating of
oil-resistant sealer to the rear main
bearing cap at the rear of the top
mating surface. Do not apply sealer to
the area forward of the side seal
groove, Install the rear main bearing
cap. Torque the cap bolts to specifi-
cations.

FIG. 22

-

el

SEAL HALVES TO PROTRUDE BEYOND PARTING FACES
THIS DISTANCE TO ALLOW FOR CAP TO BLOCK ALIGNMENT

REAR FACE OF REAR MAIN

BEARING CAP AND CYLINDER BLOCK

7. Install the oil pump and oil
pan. Fill the crankcase with the proper
amount and viscosity oil.

5 MAJOR REPAIR OPERATIONS

CYLINDER HEAD

Replace the head if it is cracked.
Do not plane or grind more than 0.010
inch from the cylinder head gasket
surface, Remove all burrs or scratches
with an oil stone.

Reaming Valve Guides

If it becomes necessary to ream a
vqlve guide (Fig. 23) to install a valve
with an oversize stem, a reaming kit is
avilable which contains the following
reamer and pilot combinations: a
0._003-inch OS reamer with a standard
dt_ameter pilot, a 0.015-inch OS reamer
with a 0.003-inch OS pilot, and a
0.030 inch reamer with a 0.015-inch
OS pilot.

When going from a standard size
valve to an oversize valve always use
the reamer in sequence. Always reface
the valve seat after the valve guide has
been reamed, and use a suitable
Scraper to break the sharp corner (ID)
at the top of the valve guide.

Refacing Valve Seats
: Refacing of the valve seat should
¢ closely coordinated with the

refacing of the valve face so that the
finished seat and valve face will be
concentric and the specified interfer-
ence fit will be maintained. This is
important so that the valve and seat
will have a compression-tight fit. Be
sure that the refacer grinding wheels
are properly dressed.

Grind the valve seats of all engines
to a true 45 degree angle (Fig. 24).
Remove only enough stock to clean up
pits and groooves or to correct the
valve seat runout. After the seat has
been refaced, use a seat width scale or
a machinist scale to measure the seat
width (Fig. 25. Narrow the seat, if
necessary to bring it within specifica-
tions.

If the valve seat width exceeds the
maximum limit, remove enough stock
from the top edge and/or bottom edge
of the seat to reduce the width to
specifications.

On the valve seats of all engines
use a 60 degree angle grinding wheel
to remove stock from the bottom of
the seats (raise the seats) and use a 30
degree angle wheel to remove stock

INSTALL SEAL WITH LIP
TOWARDS FRONT OF ENGINE

FRONT OF ENGINE

1

VIEW LOOKING AT PARTING FACE
OF SPLIT, LIP-TYPE CRANKSHAFT SEAL

Installing Crankshaft Rear Qil Seal

8. Operate the engine and check
for oil leaks.

' Tool—6085-AE or

Reaming Valve Guides
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he

jon-ti fit. Be sure that t

ress1on-t1'ght' L
fefacer grinding wheels are properly

OVE il : |
ot T or S ;%JEMHOM drcslsfethe valve face runout 1§ €xcessive
" W | T S d/or to remove pits and grooves,
USE 30° WHEEL USE 40° WHEEL an o G foad i

Refacing Valve Seat

FIG. 24

from the top of the seats (lower the
seat%)he finished valve seat should
contact the approximate center _of the
valve face. It is good practice (O
determine where the valve seat
contacts the face. To do this, coat the
seat with Prussian blpe and set t_he
valve in place. Rotate the valve with
light pressure. If the blue is transferred
to the center of the valve face, the
contact is satisfactory. If the blue is
transferred to the top edge of the valve
face, lower the valve seat. If the blue is
transferred to the bottom edge of the
valve face, raise the valve seat.

VALVES

Minor pits, grooves, etc., may be
removed. Discard valves that are
severely damaged, or if the face runout
or stem clearance exceeds specifica-
tions.

Discard any worn or damaged
valve train parts.

Refacing Valves

The valve refacing operation
should be closely coordinated with the
valve seat refacing operations so that
the finished angles of the valve face
and_of the valve seat will be to
specifications and provide a com-

FIG. 25
Width

Checking Valve Seqt

face the va
:r:lglc. Remove only enough stock to

ut or to clean up the
cc.)trsre:[t]dth;r;gcgs‘ If the edge of the
S:alve head is less than 1/32 inch thick
after grinding, replace the valve as the
valve will run too hot in the engine,
The interference fit of the ‘valve and
seat should not be lapped out,

Remove all grooves or score marks
from the end of the valve stem, and
chamfer it as necessary. Do not
remove more than 0.010 inch fram the
end of the valve stem. The valve stem
from the valve lock groove to the end
(Fig. 26), must not be shorter than the
minimum specified length.

If the valve and/or valve seat has
been refaced, it will be necessary to
check the clearance between the
rocker arm pad and the valve stem
with the valve train assembly installed
in the engine.

Select Fitting Valves

If the valve stem to valve guide
clearance exceeds the wear limit, ream
the valve guide for the next oversize
valve stem. Valves with oversize stem
diameters of 0.003., 0.015 and 0.030
inch are available for service. Always
reface the valve seat after the valve
guide has been reamed. Rfer to
Reaming Valve Guides.

CAMSHAFT REPAIR

~ Remove light scuffs, scores or
nicks from the camshaft machined
surfaces with a smooth oil stone.

CRANKSHAFT

Dress minor scores with an oil
stone. If the journals are severly
marred or exceed the wear limit, they
should be refinished to size for the
next undersize bearing,

Refinishing Journals

Refinish the jounrals to give the
Proper clearance with the
undersize bearing. If the journal will
Eot clean Up to maximum undersize
S}t:z;'tl.ng available, replace the crank-

Always reproduce the same i
shoulder radiys that existedrg::i;?:;ﬁ?

Too small 5 radius will result in

fatigue failu‘re of the crankshaft. Too

ailure d ;

bearing, ' "4 ride of the
After ishi ;

chamfer threﬁms}""g the  journals,

€ oil holes; then polish the

next .

FOR DIMENSIONs,
REFER TO
SPECIFICATIONS

1732"" MINIMUM

FIG. 26

Dimensions

Critical Valy

journal with a No, 320

FITTING MAIN OR CONNECTg

ROD BEARINGS WITH
PLASTIGAGE

1. Clean

Inspect journals and t

i Brit poligh
cloth and engine oil. Crocus C?:))th ::g

also be used as a polishing agen,

e

crankshaft journa;

hrust facs

(thrust bearing) for nicks, bums o |
bearing pick-up that would cas

premature bearing wear.

When re

placing standard bearings with nex

bearings, it is good practi

bearing to minimum specified clear

ance. If the desired clear
be obtained with a stand

ce to fit the

ance cannol
ard bearing,

try one half of a 0.001 or 0.00 inch |

undersize in

combination with & |

standard bearing to obtain the prox! |

clearance.

PLACE Plastigage FULL CHECK WIDTH OF
Prashgaﬂk %

WIDTH OF JOURNAL

ABOUT V4 INCH
OFF CENTER

0.0015"

INSTALLING %
Plastigage ™ CLEARANC
FIG. 27 Installing @

Measuring Plastigagé—
Installed

/ EAsURNG
.Plaﬂ"gme

E
Am”

nd
Engiﬂe
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2. If fitting a main bearing,
position a jack under counterweight
adjoining bearing which is being
checked. Support crankshaft with jack
so its weight will not compress
Plastigage and provide an erroneous
reading.

3. Place a piece of Plastigage on
bearing surface across full width of
bearing cap and about 1/4-inch off
center (Fig. 27).

4. Install cap and torque bolts to
specifications. Do not turn crankshaft
while Plastigage is in place.

5. Remove cap. Using Plastigage
scale, check width of Plastigage at
widest point to get minimum clear-
ance. Check at narrowest point to get
maximum clearance. Difference be-
tween readings is taper of journals.

6. If clearance exceeds specified
limits, try 0.001 or 0.002 inch
undersize bearings in combination
with the standard bearings. Bearing
clearance must be within specified
limits. If 0.002 undersize main
bearings are used on more than one
Journal, be sure they are all installed in
cylinder block side of bearing. If
standard and 0.002 inch undersize
bearings do not bring clearance within

desired limits, refinish crankshaft
journal, then install undersize bear-
ings.

7. After bearing has been fitted,
apply light coat of engine oil to journal
and bearings. Install bearing cap.
Torque cap bolts to specificatons.

8. Repeat procedure for re-
maining bearings that require re-
placement.

PISTONS, PINS AND RINGS

Fitting Pistons

Pistons are available for service in
standard sizes and the oversizes
indicated in the Master Parts List.

The standard-size pistons are color
coded red on the dome. Refer to the
specifications for standard-size piston
dimensions. Piston pins and retainers
are provided with new pistons on the
390 V-8 engine. Retainers are not used
on all other engines.

Measure the piston OD and
cylinder bore. The dimensions should
be within specifications, and the piston
to bore clearance (bore ID minus
piston OD) must be within the
specified limits.

If the clearance is greater than the
maximum limit, recheck calculations
to be sure that the proper size piston

as been selected, check for a damaged

Piston; then try a new piston.

_If the clearance is less than the
minimum .limit, recheck calculations
before trying another piston, If none
can be fitted, refinish the cylinder to
provide the proper clearance for the
piston,

When a piston has been fitted,
mark it for assembly in the cylinder to
which it wag fitted,

! If the taper, out-of-round and
piston to cylinder bore clearance
cqnditions of the cylinder bore are
w.'lthin specified limits, new piston
rings will give satisfactory service. If
new rings are to be installed in a used
cylinder that has not been refinished,
remove the cylinder wall glaze (refer
to Cylinder Block, Refinishing Cyl-
inder Walls), Be sure to clean the
cylinder bore thoroughly.

To Fit a Piston:

1. Calculate the size piston to be
used by taking a cylinder bore check.
Follow the procedures outlined under
Cleaning and Inspection.

2. Select the proper size piston to
provide the desired clearance (refer to
the specifications). Measure the piston
diameter in line with the centerline of
the piston pin and at 90 degrees to the
piston pin axis.

3. Make sure the piston and
cylinder block are at room tempera-
ture (70degrees F). After any refin-
ishing operation allow the cyliner bore
to cool, and make sure the piston and
bore are clean and dry before the
piston fit is checked.

Fitting Piston Rings

1. Select the proper ring set for
the size cylinder bore.

2. Position the ring in the
cylinder bore in which it is going to be
used.

3. Push the ring down into the
bore area where normal ring wear is

not encountered. :
4. Use the head of a piston to

position the ring in the bore so that
the ring is square with the cylinder
wall. Use caution to avoid damage to
the ring or cylinder bore.

5. Measure the gap between the
ends of the ring with a feeler gauge
(Fig. 28). If the ring gap is ‘less or
greater than the specified limits, try
another ring set.

6. Check the ring side clearance
of the compression rings with a feeler
gauge inserted between the ring and its
lower land (Fig. 29). The gauge should
slide freely around the entire ring
circumference without binding. Any
wear that occurs will form a step at
the inner portion of the lower land. If

the lower lands have high steps, the
piston should be replaced.
Fitting Piston
Pins—330, 360, 361,
390 and 391 HD V-8

The piston pin should be a light
thumb press fit at normal temperature
(70 degrees F). Standard piston pins
are color coded green. Pins of 0.001
inch oversize (color coded blue) and
0.002 inch oversize (color coded
yellow) are available,

Install the piston pin in the piston
and rod. Install a new retainer at each
end of the pin to hold it in place.
Make sure the retainers are properly
seated in their grooves.

If the pin hole in the piston must
be reamed or honed on the 390 V-8,
use precision honing equipment or an
expansion-type, piloted reamer. Piston
pin bores must not be reamed with
hand-driven reamers. Use motor-
driven reamers, but do not exceed the
cutting speed (rpm) recommended by
the reamer manufacturer.

If a reamer is used, set the reamer
to the size of the pin bore; then
expand the reamer slightly and trial
ream the pin bore. Take a light cut.
Use a pilot sleeve of the nearest size
to maintain alignment of the bores,

Check the hole size, using the new
piston pin. If the bore is small, expand
the reamer slightly and make another
cut. Repeat the procedure until the
proper fit is obtained. Check the
piston pin for fit in the respective rod
or rod bushing. On the 390 V-8, if
necessary, ream or hone the rod
bushing to fit the pin to specifications.

Fitting Piston Pins—
All Except 330, 360,
361, 390 and 391 HD
V-8

On all engines except those above,
install the piston pin, following the
procedure under Piston Assembly
(Parts 21-10, 21-21, 21-22, 21-23 and
21-24),

VALVE ROCKER ARM AND/OR
SHAFT ASSEMBLY

Dress up minor surface defects on
the rocker arm shaft and in the rocker
arm bore with a hone (170, 200, 250
Six and 330, 360, 361, 390 and 391
V-8 only).

If the pad at the valve end of the
rocker arm has a grooved radius,

replace the rocker arm. Do not
attempt to true this surface by
grinding,

Refer to Section 4, Removal and
Installation for the rocker arm stud
replacement procedure.,
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pUSH RODS

Following the P
push Rod Inspection;
rods for straightness.

If the runout excee
imum limit at any P
rod. Do not attempt to0,

rods.

der
ocedures un
"heck the push

CYLINDER BLOCK

Refinishing CYy
Honing is recommended for refin-

: he
ishing cylinder walls ﬂgsnlgr ;vci:zeirtlc}:es’
walls have minor scu fied
or for fitting pistons to the spectll
clearance. The grade of hone to be
used is determined by the amount of
metal to be removed. Follow the
instructions of the hone manufacturer.
If coarse stones are used to start the
honing operation, leave enough ma-
terial so that all hone marks can be
removed with the finishing hone “{hich
is used to obtain the proper piston
clearance.

Cylinder walls that are severely
marred and/or worn beyond the
specified limits should be refinished.
Before any cylinder is refinished, all
main bearing caps must be in place
and tightened to the proper torque so
that the crankshaft bearing bores will
not become distorted from the
refinishing operation,

Refinish only the cylinder or
cylinders that require it, All pistons
are the same weight, both standard
and oversize; therefore, various sizes
of pistons can be used without
upsetting engine balance,
wealr“g:ts'tlotl:ieﬂcg;lin.der with the most

! mine the maximum
oversize, If the cylinder will not clean
up when refinished for the maximum

linder Walls

oversize piston recommended
the block, g

Checking Piston Ring
Side Clearance

FIG. 29

Refinish the cylinder to within
approximately 0.0015 inch of the
required oversized diameter. This will
allow enough stock for the final step
of honing so that the correct surface
finish and pattern are obtained.

For the proper use of the
refinishing equipment, follow the
instructions of the manufacturer. Only
experienced personnel should be
allowed to perform this work.

Use a motor-driven, spring pres-
sure-type hone at a speed of 300-500
rpm. Hones of grit sizes 180-220 will
normally provide the desired bore
surface finish of 15/32 RMS. When
honing the cylinder bores, use a
lubricant mixture of equal parts of
kerosene and SAE No. 20 MOTOR
OIL. Operate the hone in such a way
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cylinder water jacket but not including
machined areas.

2. Lower rear face of the cylinder
block. . )

3, Intake manifold casting. Re-
pairs are not recommended to the
intake manifold exhaust crossover
section since temperatures can exceed
the recommended temperature limit of
500 degrees F.

4, Cylinder front cover on en-
gines using cast iron material.

5. Cylinder head, along the
rocker arm cover gasket surface.

The following procedure should be
used to repair porous areas or sand
holes in cast iron:

1. Clean the surface to be
repaired by grinding or rotary filing to
a clean bright metal surface. Chamfer

or undercut the hole or porosity to a
greater depth than the rest of the
cleaneddsurface. Solid metal must
Surround the hole. Openings larger
th§n 1/4-inch should nF())t begrepaifed
using metallic plastic. Openings in
excess of 1/4-inch can be drilled,
tapped and plugged using common
tools. Clean the repair area thor-
oughly: Metallic plastic will not stick
to a dirty or oil surface,

2. Mix the metallic plastic base
and ‘hardener as directed on the
container. Stir thoroughly until uni-
form.

3. Apply the repair mixture with
a suitable clean tool (putty knife, wood
spoon, etc.) forcing the epoxy into the
hole or porosity.

4, Allow the repair mixture to
harden. This can be accomplished by
two methods; heat cure with a 250
degree watt lamp placed 10 inches
from the repaired surface, or air dry
for 10-12 hours at temperatures above
50 degrees F.

5. Sand or grind the repaired area
to blend with the general contour of
the surrounding surface.

6. Paint the surface to match the
rest of the block.

5 CLEANING AND INSPECTION

The cleaning and inspection pro-
cedures are for a com plete engine
overhaul; therefore, for partial engine
overhaul or parts replacement, follow
the pertinent cleaning or inspection
procedure.

INTAKE MANIFOLD

Cleaning

Remove all gasket material from
the machined surfaces of the manifold.
Clean the manifold in a suitable
solvent and dry it with compressed air.

Inspection

Inspect the manifold for cracks,
nicked gasket surfaces, or other
damage that would make it unfit for
further service. Replace all studs that
are stripped or otherwise damaged.
Remove all filings and foreign matter
that may have entered the manifold as
a result of repairs.

On a 330, 360, 361 and 391 V-8,
check the baffle plate on the underside
of the manifold; it should be securely
fastened at all retaining points.

EXHAUST MANIFOLDS

Cleaning
Remove all gasket material from
the manifold(s).
Inspection
On the 240 six and 300 LD six
engines, check the exhaust control
valve for freedom from binding
throughout the valve travel. If
necessary, free the shaft with exhaust
Control valve solvent. If the solvent

does not ecliminate the binding
condition, replace the component parts
(refer to Exhaust Control Valve
Replacement - 240 and 300 Six).

Inspect the manifold(s) for cracks,
damaged gasket surfaces, or other
defects that would make them unfit
for further service. Inspect the
cylinder head joining flanges of the
exhaust manifold(s) for evidence of
exhaust gas leaks.

VALVE ROCKER ARM AND/OR
SHAFT ASSEMBLY

Cleaning

Clean all the parts thoroughly.
Make sure that all oil passages are
open.

On ball stud rocker arms, make
sure the oil passage in the push rod
end of the rocker arm is open.

If necessary, remove the plugs
from both ends of the rocker arm shaft
to thoroughly clean the shaft passages.

Inspection :
On rocker arm shaft assemblies,

check the clearance between each
rocker arm and the shaft by checking
the ID of the rocker arm bore and the
OD of the shaft. If the clearance
between any rocker arm and the shaft
exceeds the wear limit, replace the
shaft and/or the rocker arm. Inspect
the shaft and the rocker arm bore for
nicks, scratches, scores, or scuffs.
Inspect the pad at the valve end of
the rocker arms for indications of
scuffing or abnormal wear. If the pad
is grooved, replace the rocker arm. Do

not attempt to true this surface by
grinding,

Check the rocker arm adjusting
screws and the push rod end of the
rocker arms for stripped or broken
threads, and the ball end of the
adjusting screw for nicks, scratches, or
excessive wear,

On the ball stud rocker arms,
check the rocker arm and fulcrum seat
for excessive wear, cracks, nicks or
burrs. Check the rocker arm stud and
nut for stripped or broken threads.

VALVE ROCKER ARM COVERS

Check the gasket surfaces for
damage caused by over-torqued bolts.
Straighten the surface as required to
restore original flatness.

PUSH RODS

Cleaning

On a 240 or 300 Six engine, clean
the push rods in a suitable solvent.
Blow out the oil passage in the push
rod with compressed air.

Inspection

Check the ends of the push rods
for nicks, grooves, roughness or
excessive wear.

The push rods can be visually
checked for straightness while they are
installed in the engine by rotating
them with the valve closed. They also
can be checked with a dial indicator
(Fig. 31).

c1
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CYLINDER HEADS

Cleaning

With the valves installed to tprthrt;:rtl
the valve seats, remove deposnds S
the combustion chambers an Ryt
heads with a scraper and a wiré o
Be careful not to damage the cyvla vl
head gasket surface. After the .
are removed, clean the valv.c g 1
bores with a valve guide cleaning t:ot.
Using cleaning solvent to remove lgli
grease and other depcsus..CIean :
bolt holes; be sure the ‘01I )trans er

is clean (V-8 engines).
pass;igcl)sve all deposits from the
valves with a fine wire brush or
buffing wheel.
Inspection

Inspect the cylinder heads for
cracks or excessively burned areas in
the exhaust outlet ports.

Check the cylinder head for cracks
and inspect the gasket surface for
burrs and nicks. Replace the head if it
is cracked.

On a 330, 361 and 391 HD V-8
and 401, 477 or 534 SD V-8 engine,
check the valve seat inserts for
excessive wear, cracks or looseness.

The following inspection proce-
dures are for a cylinder head that is to
be completely overhauled. For indi-
vidual repair operations, use only the
pertinent inspection procedure.

Cylinder Head Flatness

When a cylinder head is removed
because of gasket leaks, check the
flatness of the cylinder head gasket
surface (Fig. 32) for conformance to
specifications. If necessary to refinish
the cylinder head gasket surface, do
not plane or grind off more than 0,010
inch from the original gasket surface,

Valve Seat Runout

Check the valve seat runout with
a;: accurate gauge (Fig. 33), Follow
e trs o the guge man

~ runout exceeds the

Dicl Indicator

. -/ -

Holding Fixtyre

FIG. 37
Runout

C18

Checking Pysh Rod

e Service-——Gasoline Engines

L_;. ; u
CHECK DIAGONALLLY
@ CHECK ACROSS CENTER

A3008-A

FIG. 32 Checking Cylinder Head

Flatness

Valve Seat Width ,

Measure the valve seat Wld(h. (Fig.
25). Reface the valve s_eat(s) if the
width is not within specifications.

Valves

The critical inspection points and
tolerances of the valve are illpstrated
in Fig. 34. Refer to specifications for
the wear limits.

Inspect the valve face and the edge
of the valve head for pits, grooves or
scores. Inspect the stem for a bent
condition and the end of the stem for
grooves or scores. Check the valve
head for signs of burning or erosion,
warpage and cracking. Minor Dpits,
grooves, etc., may be removed.
Discard severely damaged valves.

Do not discard sodium-cooled
valves (330, 361 and 391 HD V-8 or
401, 477 or 534 SD V-8 exhaust
valves) with other scrap metal in scrap
bins. If a sodium-cooled valve is
accidentally broken and the sodium
exposed, it will react violently upon
contact with water resulting in fire
and explosion due to chemical action.
Therefore, these valves should be
hapdled with care and disposed of by
being buried in the ground in an area
not subjected to excavation, or
droqped into deep natural water in a
section not subjected to dredging.

Inspect the valve springs, valve
Spring retainers, locks and sleeves and
discard any visually damaged parts.

Valve Face Runout
Shoﬁgcﬁ)tthe valve face runout. It
ol exceed the specified wear
limit. i € runout exceeds the wear

» the valve should be replaced or

;;:faced.as outlined under Refacing
alves in this section.

A4 Valve Stem Clearance
0 etik the valve stem to valve
resPect'c carance of each valve in its
b li;eF;,gal‘;% guide with the tool
5 9 or its equiyal
a flat eng Indicator poigt. g

Instal] the
until it i tol on the valve stem

ully seated, anq tighten the

FIG. 33
Runout

Checking Valve Seat

FOR DIMENSIONS,
REFER TO
SPECIFICATIONS

%=

FIG. 34

Tolerances

THIS LINE
PARALLEL
WITH
VALVE HEAD

A2898.8

Critical Valve

Tool-6505-G 170, 240 and 300 Six vl
Tool-6505-F 330, 352, 361 and 391‘ &
Tool—T65T-6505-H 401, 477 and 53

" Dial Indicator

e gfem

FIG. 35 Checking Valv

Clearance
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knurled set screw firmly. Permit the
valve to drop away from its seat until
the tool contacts the upper surface of
the valve guide.

Position the dial indicator with its
flat tip against the center portion of
the tool's spherical section at approx-
imately 90 degrees to the valve stem
axis. Move the tool back and forth in
line with the indicator stem. Take a
reading on the dial indicator without
removing the tool from the valve guide
upper surface. Divide the reading by
two, the division factor for the tool.

Valve Spring Pressure

Check the valve spring for proper
pressure (Fig. 36) at the specified
spring lengths. Weak valve springs
cause poor performance; therefore, if
the pressure of any spring is lower
than the wear limit, replace the spring.

Valve Spring
Squareness

Check each spring for squareness
using a steel square and a surface plate
(Fig. 37). Stand the spring and square
on end on the surface plate. Slide the
spring up to the square. Revolve the
spring slowly and observe the space
between the top coil of the spring and
square. If the spring is out of square
more than 5/64 inch, replace it.

Follow the same procedure to
check new valve springs before
installation.

Make certain the proper spring
(color coded) is installed.

HYDRAULIC VALVE LIFTERS

The valve lifter assemblies should
be kept in proper sequence so that
they can be installed in their original
position. Inspect and test each lifter
separately so as not to intermix the
internal parts. If any part of the lifter
assembly needs replacing, replace the
entire assembly.

APPLY TORQUE UNTIL
-LICK IS HEARD, READ
Torque Wrench AND
MULTIFLY READING
3Y TWO (2).

SET KNOB TO
COMPRESSED

LENGTH OF
SPRING
A2917-C
FIG. 36 Checking Valve Spring
Pressure

Cleaning

Thoroughly clean all the parts in
clean solvent and wipe them with a
clean, lint-free cloth,

Inspection

Inspect the parts and discard the
entire lifter assembly if any part shows
pitting, scoring, galling or evidence of
non-rotation. Replace the entire
assembly if the plunger is not free in
the body. The plunger should drop to
thq bottom of the body by its own
weight when assembled dry.

Assemble the lifter assembly and
check for freeness of operation by
pressing down on the push rod cup.
The lifters can also be checked with a
hydraulic tester to test the leak-down
rate. Follow the instructions of the test
unit manufacturer or the procedure in
Section 1.

MECHANICAL TAPPETS

Cleaning
Thoroughly clean the tappets in
clean solvent and wipe them with a
clean, lint-free cloth.
Inspection
Inspect the tappets, and discard
any that show signs of pitting, scoring
or galling. Replace any tappets that
show evidence of non-rotation.

CRANKSHAFT VIBRATION
DAMPER AND SLEEVE

Cleaning

Clean the oil seal contact surface
on the crankshaft damper or sleeve
with solvent to remove any corrosion,
sludge or varnish deposits. Excess
deposits that are not readily removed
with solvent may be removed with
crocus cloth. Use crocus cloth to
remove any sharp edges, burrs or
other imperfections which might
damage the oil seal during installation
or cause premature seal wear. Do not
use crocus cloth to the extent that the
seal surface becomes polished. A
finely polished surface may produce
poor sealing or cause premature seal
wear.

Inspection

Inspect the crankshaft damper or
sleeve oil seal surface for nicks, sharp
edges or burrs that might damage the
oil seal during installation or cause

premature seal wear.

TIMING CHAIN AND SPROCKETS

Cleaning
Clean all parts in solvent and dry

them with compressed air.
Lubricate the timing chain with
engine oil before installing it on the

engine.

NOT MORE
THAN 5/64""

CLOSED COIL
END DOWNWARD

Checking Valve Spring

FIG. 37
Squareness
Inspection

Inspect the chain for broken links.
Inspect the sprockets for cracks and
worn or damaged teeth. Replace all
the components of the timing chain
and sprocket assembly, if any one item
needs replacement.

Inspect the fuel pump drive
eccentric for scores, nicks and
excessive wear, If the eccentric is
scored, replace it.

TIMING GEARS

Cleaning

Clean the gears in solvent and dry

them with compressed air.
Inspection

Inspect the gear teeth for scores,
nicks, etc. Note the condition of the
teeth contact pattern. If the teeth are
scored, replace the gears.

On a 240 Six or 300 LD Six
engine, it is not necessary to replace
the gears in sets. Replace the camshaft
gear and check the backlash, runout,
etc., to determine if the crankshaft
gear should be replaced.

CAMSHAFT

Cleaning and Inspection

Clean the camshaft in solvent and
wipe it dry. Inspect the camshaft lobes
for scoring and signs of abnormal
wear. Lobe wear characteristics may
result in pitting in the general area of
the lobe toe. This pitting is not
detrimental to the operation of the
camshaft; therefore, the camshaft
should not be replaced until the
camshaft lobe lift loss has exceeded
0.005 inch.

The lift of camshaft lobes can be
checked with the camshaft installed in
the engine or on centers. Refer to
Camshaft Lobe Lift.

Check the distributor drive gear
for broken or chipped teeth.

Check the fuel pump eccentric (if
.so equipped) for excessive wear.
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CRANKSHAFT

Cleaning i care fo

Handle the crankshaft w:]t:mcage o
avoid possible fractures oOr S k-
the finish surfaces. Clean iail

: d blow out all 0
shaft with solvent, an :

ssages with compressed air: 0
R oﬁ a 240 or 300 Six clean tg; t?]le

contact surface at the rear

2:3:1kshaft with solvent to rt’.rf:io"e :lrtlsy
corrosion, sludge or varnish epod"'
Excess deposits that are not reaveg
removed with solvent may be remc;1
with crocus cloth. Use crocus cloth to
remove any sharp edges burrs. gf
other imperfections Wwhich ~might
damage the oil seal during installation
or cause premature seal wear. Do not
use crocus cloth to the extent that the
seal surfaces become polished. A
finely polished surface may produce
poor sealing or cause premature seal
wear.

Inspection .

Inspect the main and connecting
rod journals for cracks, scratches,
grooves Or scores.

Measure the diameter of each
journal in at least four places to
determine out-of-round, taper or
undersize condition (Fig. 38).

On an engine used with a manual
shift transmission, check the fit of the
clutch pilot bushing in the bore of the
crankshaft. The bushing is pressed into
the crankshaft and should not be
loose. Inspect the inner surface of the
bushing for wear or a bell-mouth
condition. Check the ID of the
bqshmg (Fig. 39). Replace the bushing
if it is damaged or the ID is not within
specifications,

Inspect the pilot bearing, when
used, for roughness, evidence of
overheating or loss of i

Replace if any of these iti
e conditions are

AVS B— VERTICAL
TAP
:\\;S D= HORIZONTAL TEFEER
S CAND B Vs p == OUT-OF-ROUND

CHECK FOR oUT.0F
-OF-ROUN
EACH END oF J(]JRNAE &
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B
-+-C .
\
\
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A 2901.
FIG. 38
Measuremen;

- — -

Crankshaft Journg|

ce—\JudvIIITC LIIYINEeS

240 and 300 Six engines,
insp(e):t :}1:: rear oil seal sgrfacc of the
crankshaft for excesswcly' deep
grooves, nicks, burrs, porosity, or
scratches which could 'damagc the oil
seal lip during installation. Remove all
nicks and burrs anc_i polish the
chamfered edge and oil seal contact
surface with crocus cloth.

FLYWHEEL-MANUAL- SHIFT
TRANSMISSIONS

Inspection

Inspect the flywheel for cracks,
heat checks, or other damage that
would make it unfit for further service.
Machine the friction surface of the
flywheel if it is scored or worn. It it is
necessary to remove more than 0.045
inch of stock from the original
thickness, replace the flywheel.

Inspect the ring gear for worn,
chipped, or cracked teeth. If the teeth
are damaged, replace the ring gear.

With the flywheel installed on the
crankshaft, check the flywheel face
runout, following the procedure in
Section 1.

FLYWHEEL-AUTOMATIC
TRANSMISSION

Inspection

Inspect the flywheel for cracks or
other damage that would make it unfit
for further service. Inspect the starter
ring gear for worn, chipped or cracked
teeth. If the teeth are damaged,
replace the starter ring gear and
flywheel assembly.

With the flywheel installed on the
crankshaft, check the gear face runout
of the flywheel (refer to Section 1 for
the proper procedure).

CONNECTING RODS

Cleaning
Remove the bearings from the rod
and cap, Identify the bearing if they
ar¢ 10 be used again. Clean the
connecting rod in solvent, including
the rod bore and the back of the
Inserts, Do not use g caustic cleaning

solution, Blow qut g i
ass
Compressed ajr, B ic

: Inspection
¢ connecting rods angd
related
parts should be carefully inspected and
or conformance tq specifi-
arious forms of engine wear

s B these parts cap be readily

identifjeq.

FIG. 39
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On the 240 and 300 Six cogn |
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piston pin bore. Replace the ¥ |
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NSPECTION

Carefully inspect the pistons for
ractures at the ring lands, skirts, and
jin bosses, and for scuffed, rough, or
cored skirts. If the lower inner
jortion of the ring grooves have high
teps, replace the piston. The step will
nterfere with ring operation and cause
xcessive ring side clearance.

Spongy, eroded areas near the edge
f the piston top are usually caused by
letonation or pre-ignition. A shiny
urface on the thrust surface of the
siston, offset from the centerline
yetween the piston pin holes, can be
.aused by a bent connecting rod.
eplace pistons that show signs of
ixcessive wear, wavy ring lands or
Tactures, or damage from detonation
or pre-ignition.

Check the piston to cylinder bore
\learance by measuring the piston and
sore diameters. Refer to the specifi-
-ations for the proper clearance. Refer
‘0 Cylinder Block Inspection for the
sore measurement procedure. Measure
the OD of the piston with micrometers
at the centerline of the piston bore and
at 90 degrees to the pin bore axis.
Check the ring side clearance fol-

lowing the procedure under Fitting
Piston Rings in this section.

Replace piston pins showing signs
of fracture, etching or wear, Check the
piston pin fit in the piston and rod.
Refer to Pistons and Connecting Rods
Assembly, in the pertinent engine
section,

Check the OD of the piston pin
and the ID of the pin bore in the
piston. Replace any piston pin or
piston that is not within specifications.

Replace all rings that are scored,
chipped or cracked. Check the end gap
and side clearance. It is good practice
to always install new rings when
overhauling an engine. Rings should
not be transferred from one piston to
another regardless of mileage.

MAIN AND CONNECTING ROD
BEARING
Cleaning
Clean the bearing inserts and caps
thoroughly in solvent, and dry them

FIG. 40

Grooves—Tvpical

Cleaning Ring

SCR
AICHE IMBEDDED
SCRAYCHED INTO
BY DIRT BEARING
MATERIAL

OVERLAY GONE
FROM ENTIRE SURFACE
TAPERED JOURNAL

FIG. 41 Typical Bearing Failures

with compressed air. Do not scrape
gum or varnish deposits from bearing
shells.
Inspection

Inspect each bearing carefully.
Bearings that have a scored, chipped,
or worn surface should be replaced.
Typical examples of bearings that
should be replaced and the causes are
shown in Fig. 41. The copper-lead
bearing base may be visible through
the bearing overlay. This does not
mean that the bearing is worn. It is
not necessary to replace the bearing if
the bearing clearance is within
recommended limits. Check the
clearance of bearings that appear to be
satisfactory with Plastigage. Fit new
bearings following the recommended
procedure in Section 4.

CYLINDER BLOCK

Cleaning ;

After any cylinder bore repair
operation, such as honing or deglaz-
ing, clean the bore(s) with soap or
detergent and water. Then, thoroughly
rinse the bore(s) with clean water to
remove the soap or detergent, and
wipe the bore(s) dry with a clean,
lint-free cloth. Finally, wipe the
bore(s) with a clean cloth dipped in
engine oil. If these procedures are not
followed, rusting of the cylinder

bore(s) may occur. ;
If the engine IS disassembled,

thoroughly clean the block in solvent.
Remove old gasket material from _all
machined surfaces. Remove all pipe
plugs that seal oil passages; then clean
out all the passages. Blow out -all
passages, bolt holes, etc., with

ompressed air.
¢ (l;n the 330, 360, 361 and 391 V-8

engines, be sure the jiggle pin in the

OVERLAY
WIPED OUT

LACK OF OIL

RADIUS RIDE
RADIUS RIDE

BRIGHT (POLISHED)
SECTIONS

IMPROPER SEATING

CRATERS OR POCKETS
FATIGUE FAILURE

A 2903-A

main oil gallery front plug operates
freely.

Make sure the threads in the
cylinder head bolt holes are clean.
Dirt in the threads may cause binding
and result in a false torque reading.
Use a tap to true-up threads and to
remove any deposits.

Inspection

After the block has been thor-
oughly cleaned, check it for cracks.
Minute cracks not visible to the naked
eye may be detected by coating the
suspected area with a mixture of 25
percent kerosene and 75 percent light
engine oil. Wipe the part dry and
immediately apply a coating of zinc
oxide dissolved in wood alcohol. If
cracks are present, the coating will
become discolored at the cracked area.
Replace the block if it is cracked.

Check all machined gasket surfaces
for burrs, nicks, scratches and scores.
Remove minor imperfections with an
oil stone. Check the cylinder block for
flatness of the cylinder head gasket
surface following the procedure and
specifications recommended for the
cylinder head. The cylinder block can
be machined to bring the cylinder
head gasket surface within the flatness
specifications, but not to exceed 0.010
inch stock removal from the original
gasket surface.

Replace all expansion-type plugs
that show evidence of leakage.

Inspect the cylinder walls for
scoring, roughness, or other signs of
wear, Check the cylinder bore for
outof-round and taper. Measure the
bore with an accurate bore gauge
following the instructions of the
manufacturer. Measure the diameter
of each cylinder bore at. the top,
middle and bottom with the gauge
placed at right angles and parallel to

c2
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i ig, 42).
the centerline of the er';lgzze (F:;gtained
Use only the ks nterliné

he engine €
t 90 degrees t0 the el

?vhen calculating the piston to cy!
bore clearance.

Refinish cylinders that are deeply

scored and/or when out-ofi;';lil:ls ;
and/or taper exceed the wear H ot
linder walls have min g
surface damage, but the' out-of-roun:Je
and taper are within limits, it may v
possible to remove such damage | /
he cylinder wal_ls and ' in
stalling new service piston rmgi:
providing the piston clearance
ithin specified limits.

wm}ll'g :gmove the cylinder wall glaze
or to refinish a cylinder bore, follow
the honing procedure de§cnbed qnder
Cylinder Block-Refinishing Cylinder
Walls (Section 5).

OIL PAN

Cleaning )
Scrape any dirt or metal particles
from the inside of the pan. Scrape all
old gasket material from the gasket
surface. Wash the pan in a solvent and
dry it thoroughly. Be sure all foreign
particles arc removed from below the
baffle plate.
Inspection
Check the pan for cracks, holes,
damaged drain plug threads, and a
loose baffle. Check the gasket surface
for damage caused by over-torqued
bolts. Straighten the surface as
required to restore original flatness.
Replace the pan if repairs cannot
be made.

3"é COOLER-401, 477 AND 534
Cleaning

Clean the oil cooler as soon as
possible after removing it from the

ENTER LINE OF ENGINE—> A
] A AT

RIGHT
ANGLE
T0
CENTER
B LINE OF
ENGINE
B
PARALLEL
T0
CENTER
LINE OF
1. OUT-OF-ROUND = DifreRen angv?éNE
2. TAPER = DIFFERENCE A0 B -
e ENCE BETWEEN
EASUREMENT AT 1op o TC A
CYLINDER BORE AND T
MEASUREMENT AT oo 3
CYLINDER BORg bker
FIG. 42 e

Cylinder g
2 Out-of-Round and Top:rre

bearing clearance

in cleaning solvent

: to clean. This will prevent
ﬁ::ge:i?\:yand drying of ac;umulated
forcllﬁ?mﬂz::m?:{e oil cooler in a
commercial cleaning solvent _and Cte;'i?f
the outside of the plates with a sti

i sh.
bnsg:e?sr\?rc circule}te a sta‘?rdarodf

cial solvent (at a pressure O

:;?rrc‘::irmately 20 psi) through the oil
passages of the cooler in the reverse
direction of normal flow. Normal flow
is from the bottom hqle (ml;t) to the
top hole (outlet). If a circulating pump
is not available, soak the cooler in
solvent for a few minutes and force; the
solvent through the oil passages with a
plunger or piston-type hand pump. If
the oil passages are severely clogged,
use an Oakite or alkaline solution.
After cleaning, pressure flush the
cooler with clean hot water. _

Thoroughly clean the passages in
the cover and clean the relief valve
assembly. Remove gasket sealer from
the cover, oil cooler, and block.

Inspection

The cooler should be checked for
leaks under a pressure equivalent to
the maximum engine oil pressure.

OIL PUMP
Cleaning

Wash all parts in a solvent and dry
them thoroughly with compressed air.
Use a brush to clean the inside of the
pump housing and the pressure relief
valve chamber. Be sure all dirt and
metal particles are removed.

Inspection

Refer to the specifications for
clearances and wear limits.

Check the inside of the pump
housing and the outer race and rotor
for _damage or excessive wear or
scoring.

Check the mating surface of the
pump cover for wear. If the cover
mating surface is worn, scored or
grooved, replace the cover.

Measure the outer race to housing
clcarapce (Fig. 43).

_ With the rotor assembly installed
In the housing, place a straight edge
over the rotor assembly and the
housing, Measure the clearance. (rotor
end play) between the straight edge
and’tIEhe rotor and outer race (Fig. 44).
replalc]:ag:l:e; rlace, shaft and rotor are
= :

Check the gri?e asl;l afisembly. i

sy e
D of the shaft ang the ID of the

housing bearing,

.,I“speCt the relief valva cnrina fan -

;he.relitef valve gpri te ‘
pring tension fg g .. Slon, ;-
tions and/or the :pr?,:thi" illel:n&" l
daménged. replace th, s:rlls tvon.: L
heck the relietyy, & 4 Ef
scores and free Operation | m!ton! :‘
n

|

CRANKCASE
SYSTEM - "ENTILATiqy

Refer to the (97 ‘
nance and LUbricatior: 1\2“““ My,
correct mileage interyg| Aoy, |,
nance. o i i

Do not attempt ¢, o ‘Q
crankcase ventilation regulama |
replace it at the rmmr Hi |
maintenance interyal, iy |

The oil filler tube breath |
located on the valve rocker an;r |
should be cleaned gt the -
mileage interval, Remove the uro "
wash it in a low-volatiliy, petro :
umbase solvent. Shake the capdm; l

install it. Do not dry with compregy |
air as air pressure may damage f
filter element,

FIG. 43 Checking Outer
Race-to-Housing Clearonce
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Clean the crankcase ventilation
system connection(s) on the carburetor
spacer or intake manifold by probing
the inlet nipple with a flexible wire or
bottle brush.
Clean the rubber hoses with a "
lowvolatility, petroleum-base solvent
and dry with compressed air.
9 SPECIAL SERVICE TOOLS
SPECIAL SERVICE TOOLS
APPLICATION IN ENGINE SIZE
e Description Ford Tool No. Former No. 20 533' ggg' 322?3%'13?100 :gql!'gyf
Engine Lifting Bracket — Use with T53L-300-A T58P-6000-A 6000-8D X X
 Engine Lifting Hook T65L-6000-A X
Engine Lifting Cradle T65E-6000-B X
Engine Support Bar T65E-6000-) X
Engine Lifting Sling TOOL-6000-BE X
Adapter Mount — To fit K. R. Wilson .6001- -6005-
10pD9 or Manzel 6001-TES T64L0f001 : g%}ggggﬁﬂ% X X
T64L-6001-C T0OL-6001-FBA
Ridge Reamer T64L-G011-EA X
T61K-6019-A 4222-M,6059-D
Cylinder Front Cover Pilot T64T-6019-A X
T61P-6019-B 6059-F X X @
Cylinder Head Holding Fixture T58P-6085-A 6085-M X
Valve Guide Reamer Kit T58P-6085-B 6085-H X
T60K-6085-8 6085-AE X
Piston Pin Remover and Replacer Press T65L-6135-C T60K-6135-B X
Piston Pin Remover T52P-6135-DAD X X
Piston Ring Compressor TOOL-6149-E X
Camshaft Bearing Remover or Replacer T56T-6250-A X
Camshaft Bearing Remover and Replacer Adapters T65L-6250-A T521-6261-CEE X X X
Camshaft Rear Bearing Bore Plug Installer T58P-6266-A X
i inder Block Core Plu
Trl\zdcearm}:i:?tcgrez:!:gg 'B?rlel Plug Replacer : 7521-6266-8GD | 6266-B X
Camshaft Rear Bearing Bore Plug Installer T521-6266-CJ1 D X
Crankshaft Sprocket and Crankshaft Damper T52L-6306-AEE 3355-D
Replacer §306-AC X
Crankshaft Gear Remover T58T-6306-A X
Crankshaft Damper Replacer T641-6306-A X X X
Crankshaft Damper Replacer — Use with T647-6306-A| 165L-6306-A X
Crankshaft Gear Installer T52L-6306-AEE X
ra r Screw
Cug:itz?;trggg;égrlsffesmover e T1647-6316-A X X
Crankshaft Damper Remover T58P-6316-B X X X
Upper Main Bearing Insert Remover and Replacer T00L-6331 6331 X
Upper Main Bearing Insert Remover and Replacer TOOL:6331-E 6331-E X
Crankshaft Pulley Spacer Remover T56P-6362-A X
Hydraulic Tappet Clip Replacer T00L-6500-C 6500-C X X
CA1092-A
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i APPLICATION IN EN
SpecIAL SERVICE T00LS 170,200, | 360, m:[',";a:m
ford Tool No. | Former No. 300 | 390 | 36130 o, WWL '
pescription T50T-100-A ; X lM\su
RS ————
TRy [ TEmE | : Ny
- Replaces 0T0927) | !
Tmpact Slide Hammer (Rep! oA 10927 X X ~s
paiter Atachment — Use with T80T 158L-101-A 0 X -
T50L:100.8 TS3L200A X —J k7,
Handle Mspter —EIL300A | 6000-BA X T
- T A ___—-——-—_—'—"— | 4
. 1 ________———"' i o
Tn Chassis — Valve Spring Compressof 00L-0TC-943 X |
GarPller © oy | |
Differential Bac;latsg_nlndl :d‘ilgmrn:nurﬂ'r:éket e e - . 7l
Universal Bracket Did 01-4201-C : |
Includes I ndicator T00L6565 10 s
@ Used on 300 CID engines only Q |
|
tinued | 4
SPECIAL SERVICE TOOLS (Continued) APPLICATION IN ENGINE SIZE 1\ p
Description Ford Tool No. Former No. 17gh2040' ggg' 322 'gglﬁ% 42: m “
ydraulic Tappet Leakdown Tester TOOL-6500-E 6900-t ’; A \ -
Fiydraulic Tappet Plunger Remover and Replacer T00L-6500-F 465%?’ X 1 fo
Td Tappet Remover T521-6500-0J0 | 6300-D Y | g
Yalve Stem Clearance Checking Tool TOOL-6505-E 6505-E X | 6
Valve Stem Clearance Checking 100l T00L-6505-F 6505-F X 1%
Valve Stem Clearance Checking Tool TOOL-6505-G 6505-G |
Crankshaft Damper Remover T641-6912-A X ‘
Valve Spring and Rocker Arm Compressor T0OL-6513-J 6513-J X | i
Valve and Clutch Spring Tester T00L-6513-DD 6513-DD X X g
Air Adapter and Hose-Valve Holdup TOOL-6513-ABA|  6513-AB X X
Rocker Arm Stud Kit T62F-6A527-B 6527-AB X
Cam Lift and Push Rod Stroke Dial Indicator — |
1inch range (Part of TOOL-4201-C) TOOL-6565 6565 X X l‘ =
Valve Spring Compressor T62F-6565-A §513-HH X | i g
Cup Shaped Adapter to TOOL-6565 TOOL 6565-AB |  6565-AB X X |
Tylinder Front Cover Ol Seal Installer T58T-6700-A X L
Cylinder Block Front Cover il Seal Replacer gy
Adapter — Use With T53L-200-A T58P-6700-B 6700-B X X X@ l %
Cylinder Front Cover 0il Seal Installer T647-6700-8 X .
: : L —
Crankshaft Rear Oil Seal Forming Tool T58P-6701- 7
| T01-A 6701.C X L
Crankshaft Rear Oil Seal Forming Tool T60K-6701-A 6701-E — |
rankshalt Rear 01l Seal Forming Tool TESL-6701A X | b
Clutch Pilot Bearing Replacer TS 7600 A =
* = i x e e R
Clutch Pilot Bearing Replacer T00L-7600-H 7600-H — |
ClutchDisc Alignment Pilot TOOLT563-E ' /r'r \
@® Usedon 300 CID engines only - 53 e e
@ 330 MD only
LUBRICANTS
Item
Exhaust Control Valve Lubrigant
SEALERS
: Item
Loctite (thread locking campound)
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1 DESCRIPTION

engines (Figs. 2 and 3) have the sm
basic design. |

cations are listed in Fig. 1. The 401,

The differences between the engine
477 and 534 SD (Super Duty) V-8

models and the vehicle model appli-

26

Rating Piston
Plate _ |Displace-(Bore  [Stroke C°'“'_ Car- Vehicle Model
Identi- | Engines| ment (Inches)|(Inches)|PT€5S'°™|  buretor Governor | Distributor Application
fication (cu-in) Ratio
- .-900,LN-900,C-900
t:IOElsSD 401 | 4125 [ 3.75 | 7.5:] 4-v Mechanical-| Centrifugal LT-900.LNT-900-CT'900‘
Centrifugal |and Vacuum LTS-900
K [477SD
s 477 4500 | 3.75 | 7.5:1 4-v Mechanical-|Centrifugal
Centrifugal |and Vacuum
L [534SD| 534 | 450
500 | 4.20 :
V-8 : 1.3:1 4=V Mechanical-|Centrifugal
Centrifugal |and V
S8x3 13 gal |and Vacuum
FIG. 1

Engine Applications
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The engines are equipped with a
positive crankcase ventilation system.

On a closed-type crankcase venti-
Jation system, the oil filler caps are
sealed and connected to the air cleaner
(L-FT-C- and CT-Series) (Fig. 4).
Thus, the crankcase receives air from
the air cleaner. If the system becomes
restricted, a backflow condition will
occur, thereby venting the crankcase
gases into the air cleaner.

A3076-A

FIG. 3 SD V-8 Engine Sectional View— Typical

A3023-A

FIG. 2 SD V-8 Enaine—Typical
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AIRC

|
4 |
olL FlLLER:AP-em = ] ,'
|
‘ !
) .4
i
\ |
= \
: | )
\.
i |
1 1
g OIL FILLER CAP—6766 . A051.4
FIG. 4  Crankcase Ventilation System—L-, LT-, C- and CT-Series—Typical
2 TESTING
CRANKCASE VENTILATION
REGULATOR VALVE
Refer to Part 21-01 for the test
procedure.
e

4 REMOVAL AND INSTALLATION

ol
e gs
When installing nuts or bojts (refer e crankeas (Fe

' f th
to the end of thijs Part for ¢ at the rear o
specifications), oil the thr:;ds 0:];:; ENGINE SUPPORTS andil)
ilhght weight engine oil. Do not of The engine ; :
reads that require oil-resistant or gine 1s supported at the

water-resistant sealer, front (Figs.

5 and 6) and on each side
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Front Support
Insulators—L, LT, LTS,
LN and LNT-Series

Removal

1. Remove the two upper insulator
attaching bolts (Fig. 5).

2. Remove the two lower insulator
attaching bolts and remove the lower
insulator and spacers.

3. Place a wood block on a jack,
then raise the engine high enough to
remove the upper insulator.

Installation

1, Torque the engine support
bracket-tocrossmember attaching bolts
to specification.

2. Position a new upper insulator
on the support bracket (Fig. 5).

3, Lower the engine enough to
start the attaching bolts and washers
in the spacers, then remove the jack.

4. Secure the lower insulator to the
support bracket with the attaching
bolts and washers. Torque the four
insulator attaching bolts to specifica-
tion.

Front Support
Insulators— C-Series

Removal

1. Disconnect the alternator ad-
justing arm at the engine front support
insulator and remove the air com-
pressor idler pulley.

2. Remove the front support
insulators to front support bracket
cotter pins, attaching nuts, flatwash-
ers, and bolts (Fig. 6).

FRONT SUPPORT

3/8-16 BOLT
BRACKET - 6028

31-42 FT-LBS

1/2-13 BOLT
75-105 FT-LBS

INSULATOR - 6038
y _ SPACER - 6A066

3 INSULATOR
BRACKET - 5057
CROSSMEMBER

LOWER INSULATOR - 6038

1/2-13 BOLT
75-105 FT-LBS

FIG. 5

Engine Front and Rear Supports—L, LT,

3. Positi_on a jack and wood block
uqder the oil pan and raise the engine
slightly.

4. Remove the upper and lower
insulators.

Inthlaﬁon
: ll tPos:tion the upper and lower
nsulators on the f
e ront support

2, Install, but do not tighten, the
front support insulator bolts, flat
washers, and nuts.

3_. Lower the engine and remove
the jack and wood block. Tighten the
nuts and attaching bolts to specifica-
tions and insert new cotter pins.

4, Com?cct the alternator adjusting
arm and install the air compressor
idler pulley.

5. Adjust the drive belts,

Rear Support
Insulators— L, LT, LTS,
LN and LNT-Series

Removal

1. Remove the two cap screws
from the engine rear support bracket
and remove the cap.

2. Place a wood block on a jack
and raise the rear of the engine just
enough to remove the weight from the
rear Supports.

3. Remove the four bolts that
attach the engine rear support to the
frame side rail and remove the support
and insulator.

Installation

1. Position a new insulator on the
engine rear support (Fig. 5). Position

LTS, LN and LNT-Series

1/2-13 BOLT
75-105 FT-LBS

SUPPORT BRACKET
6096 LEFT 6A070 RIGHT

INSULATOR-6038

NSULATOR 26039 BOLT-353524.58
N

BRACKET-6028

FLATWASHER

351453-57

‘h..

'|COTTER PIN
72035-S

SPACER
A 66056
& LOCKWASHER ISED
wq'“ SERIES AND
| NUT-33846.58 C-850-1000)
A3053-A

FIG. 6
C-Series

Engine Front Support—

the support and insulator to the frame
side rail. Install and torque the
attaching bolts to specification.

2. Lower the engine and remove
the jack.

3, Install and torque the cap
screws in each engine rear support
bracket and cap.

5/8-11 NUT
150-205 FT-LBS

1/2-13 BOLT
75-105 FT-LBS

SUPPORT
5087
1/2-13 NUT
75-105 FT-LBS CAP 6A045

A3318-A
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SUPPORT

Removal

1. Remove the cotter pin from tl‘::
engine rear mount bolt, then reintoo A
the mounting bolt, lower ms-ix/aw;
and spacer (Fig. 7). A3121-A 2
3172 .

é. Position a jack undcrf :E:
transmission and raise the rear 0

engl;e. Remove the upper insulator
(and shim on C-950 and C-1000

Series).
Installation

1. Position the upper insulator
(and shim on C-950 and C-1000
Series). ’

2, Lower the rear of the engine and
remove the jack. : :

3. Align the rear of the engine with
a drift pin and position the lower
insulator and spacer.

4, Install the engine mounting bolt
and nut and tighten them to specifi-
cations.

5. Install a new cotter pin in the
mounting bolt. Be sure the cotter pin
is in the correct hole in the bolt
according to the vehicle model. The
hole nearest the end of the mounting
bolt is used for C-950 and C-1000
Series. The other hole is used for the
remainder of the vehicle series,

BRACKET FLYWHEEL
6A070 L HOUSING - 6394
609 R

SPACER - 66083 il
C SERIES ONLY Ay
= /

FRAME 5

CROSSMEMBER Y
7" SPACER -
//_//;‘/ 66068
= gk

INSULATOR — 66070

R

AL
D /" NINSULATOR _ 4045

USE BOTTOM HOLE F
PIN- A, F, N, NT AND T SERIES

USE TOP HOLE FoR cor
L
ALL C SERigs N PIN-

OR COTTER

C-850 THRU 10pp
F-950-1000
N-850-1000
NT-850-950
T-850-950

A3121.4

FIG. 7 Engine Rear Suppon.c.

Series

LOW TEMPERATURE

SR THERMOSTAT

ERMOSTAT
I COVER

FUEL PASSAGE
GASKET
9441

FIG. 8

INTAKE MANIFOLD

Removal

1, Drain the cooling system.
Disconnect the radiator upper hose at
the water pump.

2, Remove the clamp retaining the
radiator shutter air lines to the cross
braces. Remove the cross braces.

3. Disconnect the air tubes at the
carburetor air duct, then remove the
air duct assembly.

On a tilt cab, unclamp the oil filler
hose at the valve rocker arm cover,
thep remove the oil filler hose and
radiator supply tank, brackets, and
hoses. Disconnect the hose at the air
cleaner and remove the air cleaner and
brackets,

L 4, Dlgconncct the coil secondary
1gh tcnmqn lead and the distributor
Primary wire at the coil.

5. Remove the distributor cap and

Spark plug wires as ap assembly.

6. Remove the : .
: cool
vent lines, oling system air

7. Disconnect ¢
the engine and
outlet hoses,

8. Remove
attaching  pojts

he heater hoses at
the radiator inlet and

the coil bracket
_and  washers and

€ way,
9. Disco
2 nnect the chok
?.il.}.l,e at  the carburata« eh_c_uom,l:d

AIR VENT LINE
CONNECTION

Intake Manifold Assembly ,

INTAKE
MANIFOLD
9424

COOLANT
BY-PASS FITTING

Aliny

Disconnect the vacuum assist b
line and the positive crankg
ventilation exhaust tube at the i
manifold.

10, Disconnect the accelnln
linkage at the accelerator assenbl
and the hand throttle control cabled!
the carburetor, Remove the aceke
ator retracting spring,

11. Disconnect the oil pressut
safety switch wires.

12. Disconnect the carburetor f
inlet line and remove the retantt
clamps from the manifold.

13, Slide the clamp on the ml_ﬂ‘
manifold coolant outlet hose (0¥

the water pump.
14, Disconnect _
cable at the governor and pos
ble out of the way. ol
- 15. Remove the intake ;wi’:{:ke
retaining bolts, then remove t ﬂas
manifold and carburetor
assembly.
Installation
The intake ma 4
h in Fig. 8. ;
; 0‘;,.“ Clean tghe intake mami%led ol
surfaces. Apply sealer t‘?ion {hen®
manifold gaskets :nd pos!
the cylinder heads. o
2.yPosition the mtakemm? o ﬁ
carburetor as an as?ethe bols ¥
cylinder heads. InStﬁ‘*l 5 thcboits
lock washers, then tigh®

the  tachomelt
tion !

nifold assenl :

tion exhaust tube.

-
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4. Connect the carburetor inlet line
and retaining clamps. Connect the oil
pressure safety switch wires.

5. Install the accelerator retracting
spring. Connect the hand throttle
sontrol cable, the accelerator linkage
and the tachometer cable.

6. Connect the choke control cable,
the governor and control rod, the
heater hoses, and the radiator hoses.

7. Install the coil and connect the
temperature sending unit wire. Con-
nect the distributor primary wire and
coil high tension lead at the coil.
Connect the vacuum assist brake line.

8. Install the cooling system air
vent lines, and the distributor cap and
spark plug wire assembly. Connect the
radiator upper hose.

9. Install the cross braces and the
clamp retaining the radiator shutter
air lines.

On a tilt cab, install the air cleaner
and brackets. Install the radiator
support tank, bracket, and hoses.
Connect the oil filler hose to the valve
rocker arm COVer.

10. Open the air bleed valve at the
front of the intake manifold. Fill the
cooling system. When coolant is
discharged at the bleed valve, close it
finger tight. Operate the engine at fast
idle and check for coolant leaks.

11, Install the carburetor air duct
assembly and connect the air tubes.

Connect the hose to the air
cleaner.

POSITIVE CLOSED-TYPE
CRANKCASE
VENTILATION—REGULATOR
VALVE

Removal
1. Remove the crankcase ventila-
tion exhaust tube by disconnecting the
exhaust tube from the crankcase

ventilation outlet and from the
REGULATCig VALE EXHAUST
TUBE

0\ Lot

A3050-A
Crankcase Ventilation
System Regulator Valve Installed

FIG. 9

} 5 ‘
V)’l' ﬁ’/)f, “j/)'ll))‘

o) i

FIG. 10 Removing Push Rod

regulator valve in the intake manifold
(Fig. 9).

2. Remove the regulator valve
assembly and the rubber connection.

Installation

1. Install the regulator valve in the
intake manifold.

2. Position and install the rubber
connection and exhaust tube on the
engine.

EXHAUST MANIFOLDS
Removal

1. Disconnect the exhaust mani-
fold(s) at the muffler inlet pipe(s).

2. Straighten the lock tab on the
washers. Remove the exhaust manifold
retaining bolts and remove the exhaust
manifold and heat shield.

Installation

1. Clean the mating surfaces of the
exhaust manifold and cylinder head.
Scrape the gasket material from the
mounting flange of the exhaust
manifold and muffler inlet pipe.
Position 2 new muffler inlet pipe
gasket over the studs of the exhaust
manifolds.

2. Apply graphite grease (o the
mating surface of the exhaust mani-
fold. Position the heat shield and
exhaust manifold on the cylinder head.
Connect the exhaust manifold to the
muffler inlet pipe. Install the exhaust
manifold tab washers and attaching
bolts. Torque the bolts to specifica-
tions, working from the center to the
ends. Lock the bolts by bending one
tab on the washer over a flat on the
bolt. Install the muffler inlet pipe lock
washers and attaching nuts. Torque
the nuts to specifications.

CYLINDER HEADS

Removal :
1. Remove the intake manifold

assembly following the procedure
under Intake Manifold Removal.

2. Remove the air cleaner and
support bracket. Disconnect the oil
pressure sending unit wire and

Tool—T531-300-A

STANDARD EYE-BOLTS
3”18 THREAD

Removing or Installing
Cylinder Head

FIG. 11

tachometer cable at the governor.
Remove the governor.

3. Remove the valve push rod
cover and valve rocker arm COVerS.

4. Disconnect the muffler inlet
pipes at the exhaust manifolds.

5. Release the spring tension on the
valve rocker arm by loosening the
adjusting screws.

6. Remove the valve rocker arm
shaft assembly and the oil baffle plate.

7. Remove the valve push rods in
sequence (Fig. 10).

8. Install standard eye bolts with
5/8-18 threads in the cylinder head
and attach the engine lifting sling (Fig.
11). ¢

9, Remove the remaining cylinder
head bolts. Raise the cylinder head
and remove it from the engine.
Remove and discard the the cylinder
head gasket.

A 3085- A
FIG. 12 Cylinder Head Bolt
Tightening Sequence

BOLTS NUMBERED 1 AND 2, TORQUE
TO 10 FT. LBS.
BOLTS NUMBERED 3 THROUGH 12,

TORQUE TO 5 FT. .
185 A1123-A

FIG. 13 Valve Push Rod Cover
Bolt Tightening Sequence
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cylinder head on 2

t
e the exhaus
remoy the

10. Place thde
work bench an ;

manifold and heat shield. Install
holding ﬁxtulliest._
stallation

1 Clll:wn the cylinder head ﬂﬂc:

- k gasket surfaces. Coa
cylinder block Baske: head bolts
the threads of the cylinder

i ine oil. ;
w“hz enig{emove: the cylinder head

: nd install the heat
holding fixtures a ifold
shield and the 7xhaust manifold.

the spark plugs: A
Insgnlnstallpstandard eye_bolts with
5/8-18 threads in the cy.lmder' head
and attach the engine lifting sling.

4. Guided by the word TOP on the
gasket, install the gasket over i
cylinder head dowels. Gasket sealer
must not be used on the cylinder head
gasket.

5. Position the cylinder head on
the engine (Fig. 11).Slide the flat
washers on the cylinder head bolts.

6. Install the five outside bolts with
the flat washers but do not tighten.
Remove the lifting sling and eye bolts.

7. Apply Lubriplate or equivalent
to both ends of the push rods. Install
the push rods in their proper sequence
making sure the lower ends are
positioned in the tappet socket.

8. Position the oil baffle plate and
the valve rocker arm shaft assembly
on the cylinder head. Install the
remaining five cylinder head bolts with
flat washers but do not tighten.

9. The cylinder head bolt tight-
ening procedure is performed in three
progressive steps. Follow the sequence
shown in Fig. 12. Tighten the bolts to
130-140 ft-lbs torque; then tighten
them to 150-160 ft-Ibs torque. Finally
tighten them to specification section at
the end of this Part. When the
cylinder head bolts have been tight-
ened following this procedure it is not
necessary to retorque them after
extended operation. They may, how-
ever, be checked and retorqued if
desired.

10. Perforr.n a preliminary valve
clearance adjustment. Install the
governor. Connect the tachomete
cable and oil pressure sending uni;
wire,

11, Coat one side of
rod cover gasket wit
sealer. Lay the cemen
gas.kct in place on
cylm_der head. Posit
making sure that t
evenly all around the
bolts with new wash
\Yashers are installed
side toward the cqy,

bolts fo]lowing the seq

the valve push
h oil resistant
ted side of the
_the block and
10n the cover
he gasket seats
block, Install the
ers. Be sure the
with the rubber
er. Tighten the
uence in Fig, 13,

i ifold and
2. Install the lqtake mani
la:ed parts following Steps 1 thru 8

b ke Manifold Installation.

Inta ; _
und;’.;' (rJlonncct the muffler inlet pipes

st manifolds.

3 t1h4e g::nuthc air bleed valve at the
front .of the intak; manifold and fill
and bleed the cooling system. Operate
the engine until the engine tempera-
tures have stabilized.‘ Check the valve
clearance when enginc temperatures
are stabilized with the engine idling
and adjust it if necessary.

15, Check all hose connections and
gaskets for leaks. Coat one side of t'hc
valve rocker arm cover gaskets with
oil resistant scaler, and lay the
cemented side of the gaskets in place

in the covers.
16. Install the valve rocker arm

covers, making sure that the gaskets
seat evenly all around the head. Install
the attaching screws and tighten them
to specifications. Install the air cleaner
and support brackets.

17. Adjust the engine idle speed
and fuel mixture.

VALVE ROCKER ARM SHAFT
ASSEMBLY
Removal

Because five cylinder head bolts
also serve to retain the pedestals for
the valve rocker arm shaft assembly,
each time the valve rocker arm shaft
assembly is removed, the cylinder
head gasket must be replaced.

1. Follow steps 1 thru 4 under
Cylinder Head Removal.

2, Release the spring tension on the
valve rocker arms by loosening the
adjusting screws.

3. Remove the valve rocker arm
shaft assembly and the oil baffle plate.

4. Follow steps 7 thru 10 under
Cylinder Head Removal.

Installation

1. Follow steps 1 thru 7 under
cylinder Head Installation.

2. Position the oil baffle plate and
the valve rocker arm shaft assembly
on the cylinder head. Install the bolts
and flat washers but do not tighten.

3. Follow steps 9 thru 17 under
Cylinder Head Installation.

VALVE SPRING, RE
STEM SEAL TAINER AND

% Broken valve springs or leaking or
5 mabged valve stem seals and retainers
ay be replaced without removing the

cylinder head, provided damage to the

\
alve or valve seat has not occurred.

. Remoyal
operz;ti(r)lgeratte the engine until normal
Rper €mperatures have been

2. Remove the air cleaner and the

valve rocker arm cover

2]'1 }
N {,‘

3. Remove th : ."U
plug. Disconnect :h:pghcable‘ !'if}
terminal) and the req a“‘;ﬂwn le.,,p"k i
terminal) at the stgyy,, hluelwﬂ
an auxiliary starter switchrel'y- 1”“31
S and battery terminalg O}k“"tenlhe f}’
rela'y‘. Crank the engin the Sy, {1
ignition switch off, Cfan: Wifh ty ’ /
until the applicable piston 5 D,
after the compression Sm:s Ny \f
that both valves are cl(,scde'mﬂzrg }i

that the piston is o -
the crankshaft fromnt:fml v mﬁ ;‘;“
air is applied, "8 When "'(f
4. Backout the ad; iy
apd femove the puShdJ:;émml “ '?“
air line with an adapter i, [h“a“"' /4
plug hole. © s W
5. Push the rocker arm tg g 114
and secure it in this positiop, § "
6. Turn on the air supply, Us g
the valve spring compression togl (lm f 4
K-D915), compress the va]vc;fld
remove the valve spring retainer log {:‘-
the sleeve, spring retainer, gng ke i
valve spring. 5
7. Remove the valve stem sl |
Installation !

1. Install a new valve stem sl |
Place the spring in position over ke |*

valve. Install the spring retainer and
sleeve. Compress the valve spring and
install the valve spring retainer lock
2. Apply Lubriplate to both ends
of the push rod. Install the push o
making sure the lower end of the o
is positioned in the tappet push ol
cup.
3, Remove the wire securing {he
valve rocker arm and slide the (ocktf
arm into position. Turn off theairs
remove the air line and adapter. Il
the spark plug and spark plug WI®
4, Perform a preliminary il
clearance adjustment (Part 21-01).11
5. Temporarily install the \’B‘e
rocker arm cover and connect !
rk plug wires.
Spa6. pStgrt the engine, and 33;"1 :;.
gine temperatures are sta te i
perform a hot valve clearant
justment (Part 21-01).
7. Install the air cleaner:

WATER PUMP
Removal ) 0
1. Drain the coolit C:YSI:;%
Disconnect the radiatof 1&‘: o
heater hose, and the waRemoVe (he
hose at the water pump: |
) : clest
remove the fan and pulley adial
them into the bottom 9 15 anachm%
shroud. Remove the % linder ploe
the water pump 0 the iy ;
and remove. the Wa¥
gaskets.
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| On C-Series vehicles, remove the
1,& water pump attaching bolts and
il remove the water pump, pulley, and
§! gaskets as an a§sembly.
\ Installation
‘ Before a water pump is re-in-
| stalled, check it for damag_e. If it is
Ehg damaged and requires repair, replace
& it with a new pump or install a rebuilt
% pump obtained from a Ford-Author-
T{ ized Reconditioner.
N‘ 1. Position new gaskets coated on
" both sides with water-resistant sealer,
i on the cylinder block, then install the
} water pump assembly. Install the
| attaching bolts and torque them to
| specifications. Install the fan and
pulley on the hub, then install the fan
belt(s). Adjust the belt tension.
) On C-Series vehicles, install the
! water pump, pulley, and gaskets as an
assembly.
| 2, Connect the radiator lower hose,
| heater hose, and water by-pass hose to
the water pump. Open the air bleed
valve at the front of the intake
manifold and fill and bleed the cooling
system, warm up the engine, and
check for leaks.

CYLINDER FRONT COVER AND
TIMING GEARS
Removal

1. Drain the cooling system and
the crankcase.

2. Remove the fan, shroud,
radiator and radiator shutter.

3. Remove the alternator, power
steering pump, and air compressor
drive belts.

On the L- or LT-Series vehicles,
remove the upper front support
insulator attaching bolts. Lift the front
of the engine approximately one inch
with a floor jack to allow removal of
the damper.

4. Remove the damper cap screw
and washer. Install the removal tool
and remove the damper (Fig. 14).

5. Remove the air compressor idler
pulley and disconnect the alternator
adjusting arm at the cylinder front
cover.

TIMING MARKS
FIG. 15

A1181-A
Timing Mark Alignment

6. Remove the water pump
assembly.

7. Remove the engine front support
bracket, and the oil level dipstick.

8. Remove the bolts fastening the
cylinder front cover to the block and
to the oil pan. Using a thin blade knife
cut the oil pan gasket flush with
cylinder block face prior to separating
the cover from the cylinder block.
Remove the cylinder front cover.

9. Discard the cylinder front cover
gasket.

10. Remove the crankshaft front
oil slinger.

11. Check the backlash between
the camshaft gear and the crankshaft
gear with a dial indicator. Hold the
gear firmly against the block while
making the check. Refer to the
specifications for the backlash limits.

12, Check the camshaft and
crankshaft gear runout with a dial
indicator. If the gear runout is
excessive, remove the gear and clean
any burrs from the shaft, or replace
the gear and/or gears.

13. Align the timing marks on the
timing gears (Fig. 15). Remove the
camshaft gear attaching bolts, then
remove the camshaft gear.

Tool—T587-6700-A

A3046-A

FIG. 17 Installing Qil Seal

14, To remove the crankshaft gear,
install the tool shown in Fig. 16 and
pull the gear off the shaft. :

FRONT OIL SEAL REPLACEMENT

It is good practice to replace the
oil seal each time the cylinder front
cover is removed.

1, Drive out the old seal with a pin
punch.

2. Clean out the recess in the
cover.

3. Coat a new seal (Fig. 17).
Drive the seal in until it is fully seated
in the recess. Check the seal after
installation to be sure the spring is
properly positioned in the seal.

Installation

1, Install the crankshaft gear
(Fig. 18) and the camshaft gear with
the timing marks aligned (Fig. 15),
then install the camshaft gear atta-
ching bolts. The bolts are unequally
spaced. Tighten the bolts to specifi-
cations.

2, Install the crankshaft front oil
slinger.

3. Clean all oil pan and cylinder
block-to-front cover gasket surfaces.

4. Coat the gasket surface of the oil
pan with sealer, cut and position the
required section of a new gasket on the
oil pan, apply sealer at the corners.

5. Coat the gasket surfaces of the
block and cover with sealer, and
position a new gasket on the block.

Tool—T521-6306-AEE

A 3086- A
Installing Crankshaft

Q \
Tool—T58T-6306-A A3034-A
A3031-A FIG. 16 Removing Crankcase
Removing Damper Gear

T64T-6512. A

1G. 14

FIG. 18
Gear
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6. Position the cylinder fron; ?l::l:
on tllu: cylinder block. Use car

seal
installing the cover to avoid

islocation.
r possible gasket mis
dam‘zggn‘;,lail)l the cylinder front cover

: i roper

o sl sigmer oo 10 T,
sition. ;

fl?e cover downward in a m:“tfle"l'_l:i‘:
slightly compress the pan gas ¢ e
operation can be facilitated by us hign
suitable tool at the _cover attalt‘: de%'
bolt hole locations In the cylin
bIocslf‘Coat the threads of the attaching
bolts with oil-resistant sealer. Whllg
pushing in on the pilot, install ha_n
torque the oil pan-to-cover attaching
screws to specifications. Install and
torque the cover attaching bolts to
specification. Remove the pilot.

9, Install the engine front support
bracket.

10. Apply sealer to the water pump
gasket and position it on the block;
then install the water pump assen}bly.

11. Install the air compressor |q1er
pulley and the alternator adjusting
arm on the cylinder front cover.

12. Lubricate the crankshaft with a
white lead and oil mixture and
lubricate the oil seal rubbing surface
with grease.

13. Clean and inspect the oil
sealing surface on the crankshaft
damper hub, following the procedures
in Part 21-01. Apply Lubriplate to this
surface. Align the damper keyway
with the key on the crankshaft, then
install the damper (Fig. 19).

14. Install and adjust the drive
belts.

15, Install the fan, shroud, radiator
and radiator shutter.

16, Fill and bleed the cooling
system.

17. Fill the crankcase with the
paoper grade and quantity of engine
oil.

CAMSHAFT

Removal
il l_’ollowing the procedures out-
lined in their respective - sections,

e 7
Tool—152L-6306-AEE Details 1, 3aand 61

A3047.4

FIG. 19 Installing Damper

remove the intake manifold assembly
and the cylinder front cover.

2. Turn the crankshaft as necessary
to follow the firing order, th.en back
off the valve clearance adjustment
screw. Slide the rocker arm to one s:qe
and remove the. valve push rods in
Seq‘;ncﬁemove the distributor and
governor. Remove the push rod cover,

4, Remove the valve tappets
keeping them in order sO that they can
be replaced in their original position
(Fig. 20). '

5. Remove the crankshaft front oil
slinger. Align the timing marks on the
camshaft and crankshaft timing gears
(Flgé. 1fl)emove the camshaft thrust
plate attaching bolts. Remove the
camshaft gear, spacer, thrust plate and
camshaft as an assembly (Fig. 21).

Installation

The camshaft and related parts are
shown in Fig. 22.

If a new camshaft is to be installed,
remove the gear, spacer, and thrust
plate from the old camshaft and install
them on the new camshaft. Apply a
coating of Lubriplate or equivalent to
each camshaft lobe. Apply heavy
engine oil MS to each camshaft
bearing journal and to each bearing in
the cylinder block, then install the
camshaft,

1. Oil the camshaft bearing
Journals and apply Lubriplate to all
the lobes as detailed above then
carefully slide it through the bearings.
Be sure the camshaft is installed so
that the timing mark on the camshaft
gear is aligned with the timing mark
on the crankshaft gear (Fig. 15).

2. Install the thrust plate attaching
bolts and torque them to specifica-
tions. Check the camshaft end play
and gear backlash.

_ 3. Install the crankshaft front oil
slinger. Install the cylinder front cover
and related parts and the crankshaft
dampcr following the procedure under
Cylinder Front Cover and Timing
Gca4rs IInstallation.

. T+ mmerse each tappet in heavy
ﬁga\?;?)illuljhr;?;e tea.l?hhtappet bore in
! : nsta

T the valve tappets

S. Lubricate the ends of ea
rod with Lubriplate or feeaqh ?us?
Instal] the push rods j Sl

O T § 11!_1 sequence.
Cloas adjustmenl:,re Immary valve

Install the valve push rod

e — i
= - — - 2

Tool-TSZT.GSm_wD
Ay

FIG. 20 Removing Toppy

8, Install the wat

oil level dipstick,
9. Crank the en
piston is on TDC,

10. Position the distribytor :
block with the rotor at theb:{?]]?";h
position and the breaker poimson
and install the hold down clamp,

11, Install the intake mjyy
assembly and related parts folloiny
the procedure under Intake Manifolg
Installation.

12. Install the distributor cap and
connect the spark plug wires and the
coil secondary high tension lead.

13. Install the radiator shutter, fu,
shroud, and radiator.

14. Open the air bleed valve atlhe
front of the intake manifold. Fil th
cooling system. When coolant u
discharged at the bleed valve, clostit
finger tight. ,

15. Start the engine. Adjust ¢
ignition timing. Check all host
connections and gaskets -for lcal}S-h

16. Operate the engine until (%
engine temperatures have stablhlz
then check and adjust the valie

learance.
i 17, Install the valve rocker am
covers and the air cleaner.

er pump, and l

gine unj) No |

i’

FIG. 21

5 4

Camshaft
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AMSHAFT BEARING BORE
LG

Removal

1, Slide the transmission to the
sar and remove the clutch pressure
late and disc.

2. Remove the flywheel attaching
olts and remove the flywheel.

3. Follow the instructions in Part
1-01, Core Plug Replace ment to
istall the plug.

Installation

1. Install the flywheel.

2. Install the clutch pressure
late and disc, and install the
ransmission.

APPETS

Removal

1, Drain the cooling system.

2. Remove the intake manifold
issembly and valve push rod cover
ollowing the procedure outlined in
this section.

3. Remove the valve rocker arm
sOVers.

4. Back off the valve clearance
adjusting Screws, turning the crank-
shaft damper as necessary (O follow
the firing order and remove the valve
push rods keeping them in order so
that they can be installed in their
original locations.

5. Remove and replace one tappet
at a time. If the tappets are difficult to
remove, use the tool shown in Fig. 20.
Apply Lubriplate to each tappet foot;
then coat the remainder of each tappet
and tappet bore with heavy engine oil
before installation.

Installation

1. Install the valve push rod cover
by following step 11 under Cylinder
Head Installation.

TIMING GEAR-6256
6261

SPACER
6265
Lo

Us BOLT-371098-S

FIG. 22 Camshaft Assembly

BEARINGS-6263

THRUST PLATE-6269

2 L}Jbricate each end of the push
rods with Lubriplate or equivalent.
Install the valve push rods (in se
quence) and the intake manifold
assembly following the procedure
under Intake Manifold Installation.

3. Perform a preliminary valve
clearance adjustment (Part 21-01). In
stall the distributor cap and connect
the spark plug wires and the coil
secondary high tension lead.

4, Open the air bleed valve at the
front of the intake manifold and fill
and_ bleed the cooling system. Start the
engine. Ad just the ignition timing.
Check the hose connections and
gaskets for leaks.

5. Operate the engine until the
engine temperatures have stabilized.
Check and adjust the valve clearance.
In stall the air cleaner. Adjust the
engine idle speed and fuel mixture.

MAIN AND CONNECTING ROD
BEARING

The main and connecting rod
bearing inserts are selective fit. Do not
file or lap bearing caps or use shims to
obtain the proper bearing clearance,
Bearings are available for service in
standard sizes, 0.001 and 0.002 inch
undersize. Refer to the Parts Catalog
for other available undersize bearings.
Undersized bearings, are available for
use on journals that have been
refinished. Bearings should be checked
and fitted to the crankshaft with
Plastigage as detailed in Part 21-01
prior to final installation in the engine.

Main Bearing

Removal
1. Drain the crankcase, Remove
the oil pan following the procedures
under Oil Pan and Oil Pump

Removal.

REAR BEARING
BORE PLUG-6266

CAMSHAFT—6250

A3040-A

A3042-A

SEALER

FIG. 23
Bearing Cap

Installing Seal in Rear

2. Replace one bearing at a time,
leaving the other bearing securely
fastened. Remove the main bearing
cap to which new bearings are to be
installed.

3. Insert the upper bearing removal
tool (TOOL 6331E) in the oil hole in
the crankshaft journal.

4. Rotate the crankshaft slowly in
the direction of engine rotation to
force the bearing out of the block.

5. Clean the crankshaft journal and
bearing inserts.

Installation

1. To install the upper main bear
ing, place the plain end of the bearing
over the shaft on the locking tang side
of the block. Using TOOL 6331E in
the oil hole in the crankshaft journal,
rotate the crankshaft slowly in the
opposite direction of engine rotation
until the bearing seats itself. Remove
the tool.

2. After the bearing has been
checked with Plastigage and found to
be satisfactory, apply a light coat of
heavy engine oil to the journal and
bearings, then install the bearing cap.
Torque the cap bolts to specifications.

3. Repeat the procedure for the
remaining bearings that require re-
placement.

4. If the rear main bearing is re
placed, replace the lower seal and side
seals in the rear main bearing cap.
Remove and discard the rear seal and
side seals.

5, Preform the new seal by hand
to the approximate radius of the cap.
Insert the seal in the oil seal groove,
seating the center of the oil seal first
and allowing the seal to extend equally
on both ends. Press the seal down
firmly with the thumb at the center of
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s both ends of

the seal, and then pres i o

the seal into the groové:

the ends to the centel-
Position the seal forming tool as

shown in Fig. 23 and complete the se:;
installation. After installation, cut t
ends of the seal flush.

6. Apply a thin coa
istant sealer to the rear !
cap at the rear of the top mating
surface. Do not apply sealer to the
area forward of the side seal groove.
Sealer should be applied up to but npt
past the side seal. Install the rear main
bearing cap. Torque the main bearing
cap bolts to specifications.

7. Dip the side seals in light en
gine oil, then immediately install them
in the grooves. Do not use sealer on
the side seals. The seals are designed
to expand when dipped in oil Using
sealer may retard this expansion. It
may be necessary to tap the seals into
place for the last 1/2 inch of travel.
Do not cut the seal projecting ends.

8. Check the side seals for leaks
by squirting a few drops of oil into the
parting lines between the retainer and
the cylinder block from the outside.
Blow compressed air against the seals
from the inside of the block. If air
bubbles appear in the oil, it indicates
possible oil leakage. This test should
not be performed on newly installed
seals until sufficient time has been
allowed for the seals to expand into
the grooves.

9. If the thrust bearing (No. 3) is
replaced, install the thrust bearing cap
with the bolts finger tight.

10. Pry the crankshaft forward
against the thrust surface of the upper
half of the bearing (Fig. 24).

11. Hold the crankshaft forward
and pry the thrust bearing cap to the

ting of oil res
main bearing

PRY FORWARD

>

THRUST
BEARING

FIG. 24

AllAnin~ T izl

rear. This will align the thrust surfaces
of both halves of the bearing.

12. Retain the forward pressure
on the crankshaft, Torque the cap

ts to S ecifications.
! 13. F%rce the crankshaft toward

the engine.
i ;fr I(::fstall a dgial ipdicator so the
contact point rests against the cre.mlf-
shaft flange and the indicator axis is
parallel to the crankshaft axis (Fig.

38)'15_ Zero the dial indicator. Push
the crankshaft forward and note the
reading on the dial.

If the end play exceeds the wear
limit, replace the thrust bearing. If the
end play is less than the minimum
limit, inspect the thrust bearing faces
for scratches, burrs, nicks, or dirt. If
the thrust faces are not damaged or
dirty, they probably require alignment.
Install the thrust bearing and align the
faces following the recommended
procedure (steps 19 thru 22) then
check the end play.

16. Install the oil pan following
the procedures under Oil Pan and Oil
Pump Installation.

17. Fill the crankcase with the
proper amount and viscosity oil.

18. Operate the engine and check
for oil leaks.

Connecting Rod
Bearings
Removal

1. Follow step 1
Bearing Replacement.

2, Remove the cap from the
connecting rod to which a new bearing
1s to be fitted.

3. Follow step 5 under Main
Bearing Replacement.

Installation

1. Install the new bearings in the

connecting rod and cap.

S

HOLD
CRANKSHAFT
FORWARD

under Main

PRY CAP
BACKWARD

THRUST
BEARING

PRY CAP BACKWARD

A3y

/
’.

i

FIG. 25

Checking C
End Play ranksheff

2, Pull the connecting rod 5 !
sembly down firmly on the crankshsy
journal. A

3. After the bearings have beey
fitted as detailed in Part 21-01, applya
light coat of heavy engine ail to the
journal and bearings, then install the
connecting rod cap. Torque the nutsto
specifications.

4. Repeat the procedure for th
remaining connecting rods that require
new bearings.

PISTONS AND CONNECTING
RODS

Removal
1. Drain the cooling system and
the crankcase. Remove the ¥ 3
rocker arm shaft assemblies, intake
manifold, cylinder heads, oil pam &
oil pump following the procedur®
this section.

HOLD
CRANKSHAFT
FORWARD
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2, Turn the crankshaft until the
iston to be removed is at the bottom

of its travel. Place a cloth on the
piston head to collect the cuttings.
Remove any ridge and/or deposits
from the upper end of the cylinder
bore with Tool T64L-6011-EA or its
equivalent. Follow the instructions
furnished by the tool manufacturer.
Never cut into the ring travel area in
excess of 1/32 inch when removing
ridges.

3, Make sure all connecting rod
caps are marked so that they can be
installed in their original locations.

4, Turn the crankshaft until the
connecting rod being removed is
down.

5. Remove the connecting rod cap.

6. Push the connecting rod and
piston assembly out the top of the
cylinder with the handle end of a
hammer. Avoid damaging the crank-
shaft journal or the cylinder wall with
the connecting rod studs when
removing the piston and connecting
rod.

7. Remove the bearing inserts from
the connecting rod and cap.

8. Install the cap on the connecting
rod from which it was removed.

Installation

1. If new piston rings are to be
installed, remove the cylinder wall
glaze (Part 21-01, Cylinder Block).
Follow the instructions of the tool
manufacturer. After performing cyl-
inder bore repairs clean the bore(s),
following the procedure in Part 21-01.

2, Oil the piston rings, pistons, and
cylinder walls with heavy engine oil
before installation.

Be sure to install the pistons in the
same cylinders from which they were
removed, or to which they were fitted.
The connecting rod and bearing cap
are numbered from 1°to 4 in the right
bank, and from 5 to 8 in the left bank,
beginning at the front of the engine.
The numbers on the connecting rod
and bearing cap must be on the same

PISTON RING
COMPRESSOR -

<= FRONT—

STEP 1O INSIDE o am N/ v /

fIG. 26 Installing Piston

:l(:llia. W;lfena u::sotalled. in the cylinder
transposed t‘roml1'(:ectll?lg e e
to another, ne 'll)e 'OCk Opey, der
o and'th W bearings should be
y € connecting rod should
be numbered to correspond with the

new cylinder number,
Pfogéﬂl;dagacsel:irca:::n: fhes ot
the circum-

ference on the piston.
i ‘tlk.mlns_tall a piston ring compressor
! piston and push the piston in
W.lth a hammer handle until it is
slightly below the top of the cylinder
(Fig. 26). Be sure to guide the con
necting rods to avoid damaging the
crankshaft journals. Install the piston
with the;, step toward the inside of the

engine V,

S. Check the clearance of each
bearing following the procedure in
Part 21-01, Fitting Bearings with
Plastigage.

6. After the bearings have been
fitted, apply a light coat of engine oil
to the journal and bearings.

7. Turn the crankshaft throw to.
the bottom of its stroke; then push the
piston all the way down until the rod
bearing seats on the crankshaft
journal.

8. Install the connecting rod cap.
Torque the nuts to specifications.

9. After the piston and connecting
rod assemblies have been installed,
check the side clearance between the
connecting rods on each connecting
rod crankshaft journal (Fig. 27).

10. Clean the oil pump inlet tube
screen and the oil pan and block
gasket surface. Prime the oil pump
and install the pump, oil pan, cylinder
heads, valve rocker arm shaft assem-
blies, and intake manifold following
the procedures in this section.

11. Open the air bleed valve at the
front of the intake manifold and fill
and bleed the cooling system. Fill the
crankcase with the proper amount and
viscosity oil.

12, Operate the engine and check
for oil and coolant leaks. Perform a
final (hot) valve clearance adjustment.
Adjust the en gine idle speed and fuel
mixture. Install the valve rocker arm
covers. Install the air cleaner.

FLYWHEEL

Removal ¥
1. Remove the transmission from

the flywheel housing (Group 16).

2. Remove the clutch from the
flywheel (Group 16). After these
compo nents are removed, remove the
flywheel attaching bolts and remove
the flywheel through the bottom of the

housing.

A3045-A

Checking Connecting
Rod Side Clearance

FIG. 27

Installation

1. Install the flywheel on the
crankshaft flange, then tighten the
attaching bolts to specifications.

2. To check flyweel face runout
or replace flywheel ring gear for
manual-shift transmissions, refer to
Part 21-01.

3. Install the clutch (Group 16)
and the transmission (Group 16).
Install the flywheel housing dust
cover.

CLUTCH PILOT BUSHING

Removal

1. Disconnect the transmission
from the engine and slide it to the rear
as outlined in Group 16.

2. Remove the pressure plate and
the clutch disc.

3. Remove the pilot bushing.

4, Coat the pilot bushing bore in
the crankshaft with a small quantity of
wheel bearing lubricant. Avoid using
too much lubricant because it may be
thrown onto the clutch disc when the
clutch revolves.

OIL COOLER
GASKET
6A646

PLUG 359071-S

GASKET-6669 \!}
spmNG\b

6854
PLUNGER
6874

_ <m/im

A3048-A

FIG. 28 Oil Cooler Assembly

C:
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Installation
1. [Install the rep

tch disc and the

lacement bush-

mng.

gz. Install the c:hlJ’1
re plate assembly.

Pm;u annect the transmission to

the engine (Group 16).
OIL COOLER

Removal

1, Drain the cooling system. a

2. Remove the oil cooler cover an
gasket and the oil cooler and gasket.

3, Remove the relief valve Plug and
gasket; then remove the spring anfi
plunger. The oil cooler assembly 18
shown in Fig. 28,

Installation

1. Install the relief valve plunger
(with the open chamber up), Spring,
gasket and plug in the cover. ‘

2. Place a new cooler gasket, with
sealer on both sides, on the block.
Position the oil cooler in the block.

3. Place a new cover gasket on the
cover with sealer on both sides and
install the cover, then tighten the
cover bolts to specifications.

4, Open the air bleed valve at the
front of the intake manifold and fill
and bleed the cooling system.

OIL FILTER

The oail filter assembly is shown in

Fig. 29.
Removal

1, Place a drip pan under the filter.
Remove the filter center bolt, then
remove the filter assembly and gasket.

2. Remove the filter element,
neoprene gasket, spring and retainer.

3. Remove the center bolt from the
container and the fiber gasket from the
bolt. Discard the filter element

OIL FILTER
ADAPTER-488]

LOCK WASHER

A3026.A

FIG. 29 Filter Assembly

| parts in solvent. Make

al
el enings in the center bolt

sure all the op

are clean. A
Installation
1, [Install the new filter element

in the housing following the instruc-
tions furnished with the new element,

2. Clean the filter adapter recess,
then install a new ga§ket. Place the
filter assembly in position, and thread
the center bolt into the adapter finger
"gh;: Rotate the filter assembly
slightly, in each direction to rpakc sure
the gasket is seated evenly. Tighten the
center bolt to specifications. Do not
overtighten the center bolt.

4. Add oil to the crankcase as
necessary; then operate the engine at
fast idle, and check for leaks.

OIL PAN AND OIL PUMP

Removal

1. Drain the oil from the crankcase
and remove the oil level dipstick.
Remove the oil pan and discard the
gasket. ‘

2. If the oil pump is to be removed,
remove the oil pump and pick-up tube
assembly. Discard the oil pump
gasket. Remove the intermediate drive
shaft from the engine.

Installation

1. Insert the oil pump drive shaft
into the oil pump.

2, Position a new gasket on the
pump housing, prime the pump by
filling the inlet opening with oil and
rotate the pump shaft until oil emerges
from the outlet opening. Install the oil
pump, shaft, and pick up tube as an
assembly (Fig. 30). Do not attempt to
force the pump into position if it will
not seat readily, The drive shaft hex
may be misaligned with the distributor
shaft. To align, rotate the intermediate
shaft into a new position,

3. Tighten the oil pump attaching
bolts to specifications. Remove the old
gasket from the oil pan and block
gasket surfaces. Position a new gasket
on the oil pan.

4. Hold the oil pan in place against
the cylinder block and install two. of
the attaching bolts on each side of the
ﬁ;r}l" Ins;]all tf}}e remaining bolts and

€n them from ¢
e e T he center outward

. 5 Fill the crankcase and install the

ol level dipstick, Oper '
g ate t
and check for oj] le};ks. e

ENGINE

tionThre engine removal ang installa-
with(l)) ocedures are for the engine only
ut the transmission attached.

~
£
-

FIG. 30
Tube Installed

L- and T-Serig
Removyal

1. Support the ho
a vertical position,

2. Drain the cgg
the crankcase,

3. Disconnect the
strap. Disconnect the
tilation system hoge,
carburetor air cleaner,

4. Remove the f; :
shutter, and the fan shrggh. S

Disc_:onnect the vacuum sy
brake line at the intake manifyl,

; On a vehicle with power steering
disconnect the power steering reun
line and the pump pressure line a1 s
bracket on the frame left side membr
Drain the oil into a suitable contain,
Disconnect the power steering retin
line at the pump steering return lined
the pump reservoir and the pressie
line at the pump housing.

On a vehicle with an air con
pressor, loosen the outlet line at the
air compressor and allow the air
escape, then disconnect the It
Disconnect the air compressor g
ernor line at the air compresson

5. Disconnect the heater hqsc i
the water pump and at the intake
manifold. i

6. Disconnect the wires at the @
and the oil pressure and ten}Pm‘?::
sending unit wires at the sending u
Remove the wiring harness TOE“M
clip at the coil and on the ll?tiﬁng
manifold, then position the ¥
harness on the dash panel e ¢

7. Disconnect the QT{Oke.ca :
the carburetor and position
dash panel. : e

8.pDisconnect the ollwipéﬁs
safety switch wires at the Sflter i

9, Disconnect the fuel :lremovc
line at the flexible hos anhc ik
the retaining clamp 2
manifold. tachorﬂ‘tcr

10, Disconnect the :
drive cable at the Sovenlg]érator "e

11. Remove the acremo\’c tgc
tracting spring, a1 ing ¢l 4
accelerator linkage retaif
carburetor.

T AR R e e e

od and fe”dtum
ling 5Y51em QM

Crankcm Vo

SN WS RS o
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12. Remove the hand throttle cable
from the carburetor and position it on
the dash panel. Disconnect the engine

ound strap at the dash panel.

13, Disconnect the wiring harness

I at the alternator.
l 14, Remove the oil filter.
15. Disconnect the right and left
{ muffler inlet pipes at the exhaust
manifolds.

16. Place a jack under the front
pumper at the right side and raise the
right front of the vehicle. Remove the
starter shield and starter, then lower
the vehicle and remove the jack.

17. Install the engine lifting eye
bolts and sling (Fig. 31).

18. Remove the engine front
support to frame attaching bolts, nuts,
and washers. Remove the flywheel
housing dust cover.

19. Position a jack under the
transmission and remove the flywheel
housing to engine attaching bolts.

20. Remove the engine from the
chassis and install it on a work stand
(Fig. 32). -

Installation

1. Install guide pins in the two
flywheel housing lower bolt holes in
the engine.

2, Place new muffler inlet pipe
gaskets over the exhaust manifold
studs.

3. Attach the engine lifting eye
bolts and sling (Fig. 38) and remove
the engine from the work stand.

4. Carefully lower the engine into
the chassis. Make sure the exhaust
manifolds are properly aligned with
the muffler inlet pipes and that the
guide pins in the cylinder block engage
the holes in the flywheel housing.

5. Install two flywheel housing
bolts and remove the guide pins.
Install the remaining bolts, then
tighten all the bolts to specifications.

6. Remove the jack from trans-
mission. Install the flywheel housing
dust cover.

A3027-A

G, 31 Engi e
> gine Liftin
ling—Typical :

boltz' g‘:;ﬁ" the engine front support
them' ok ers_.f angl nuts; then tighten
Al B pecifications, Inst_all the oil
I. Connect the muffler inlet pipes.

« Place a jack under the front
b_“mPCr at the right side and raise the
right front of the vehicle, Install the
f}txin\?;h?;g :tarter shicld; then lower

nd remove the jack.
and9-s“1:emove the engine lifting eyes
8. Connect the ignition wires.
linecz:)tmtl}fu'the vacuum assist brake
¢ intake manifold.

On a vehicle with an air com-
pressor, connect the governor line and
the outlet at the air compressor.

On a vehicle with power steering,
connect the power steering return line
to the pump reservoir and the pressure
line at the pump housing, Connect the
return line and pressure line to the
bracket on the frame left side member.

10. Connect the hand throttle
cable, accelerator linkage and retaining
clip, and the accelerator return spring.

11. Connect the fuel inlet line and
connect the retaining clamp to the
intake manifold. Position the wiring
harness in the retaining clip at the left
rear corner of the intake manifold.

12, Connect the ignition coil wires,
the alternator wires, the choke control
cable, the tachometer drive cable, the
oil pressure and engine temperature
sending unit wires, and the oil
pressure safety switch wires.

13. Connect the heater return hose
to the water pump and the heater inlet
hose at the engine.

14. Position the fan shroud in the
engine compartment; then install the
radiator and radiator shutter. Install
the fan blade assembly, then install the
fan shroud. Connect the radiator inlet
and outlet hoses.

15. Connect the battery ground
strap.

16. Fill and bleed the cooling sys
tem. Fill the crankcase with the proper
grade and quantity of engine oil._

On a vehicle with power steering,
fill the power steering pump following
the recommended procedure. :

17. Operate the engine at fast idle
and check all gaskets and hose
connections for leaks.

18. Install the air cleaner qnd
connect the closed crankcase ventila-
tion system hose. Secure the hood and

fenders in the locked position.
C- and CT-Series
Removal ;
1. Release the cab lock and tilt the

cab forward. _
2. Drain the cooling system and

the crankcase.

A3028-A

FIG. 32

Engine Work
Stand—Typical

3. Disconnect the battery ground
cable at the battery. Disconnect the
crankcase ventilation hose, and re-
move the carburetor air cleaner.
Remove the oil level dipstick.

4. Disconnect the oil filler hose at
the valve rocker arm cover. Discon-
nect the radiator supply tank tube at
the front thermostat housing. Dis-
connect the cab latch anti-rattle
springs, then remove the bracket and
tank assembly.

5. Disconnect the resistor, ta-
chometer and distributor wires from
the coil. Disconnect the oil pressure
and engine temperature wires at the
sending units. Disconnect the choke
control cable at the carburetor.

6. Disconnect the oil pressure
safety switch wires at the switch.
Disconnect the heater hoses at the
engine and remove the hose retaining
bracket from the intake manifold.
Remove the heater return hose adapter
from the water pump.

7. Disconnect the radiator outlet
hose at the water pump and slide the
hose downward.

8. Disconnect the wires at the
alternator. Loosen the alternator
mounting bolts and the adjusting arm
bolts, then remove the two drive belts.
Remove the oil filter.

9. Remove the starter shield and
starter.

10. Disconnect the hand throttle
control cable and the accelerator cable
at the carburetor. Remove the
accelerator cable bracket and the
accelerator return spring,

11. Remove the bracket that
secures the choke and throttle cables
to the radiator bracket. Remove the
accelerator cable retaining bracket
from the radiator bracket and air
deflector.

12, Disconnect the fuel line at the
flex line, then remove the line.
Disconnect the tachometer drive cable
at the governor.

C3
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r inlet hose-

aching

., Remove the radiato
= fan assembly att

Remove the
bolt;;" Remove the radiator shutter

assembly, radiator, fa.n.
it

a vehicle !
o nnect the yacuum assist

brakes, disco e manifol d.

‘brake line at th 2
i ith power steering,
On a vehicle with POV S et

disconnect the power steerin

: ump reservoir an g
line at the p phe pump housing.

pressure line at the | S
Drain the oil into & suitable container.

Loosen the pump assembly  and
remove the drive belt. ;

On a vehicle with an air com-
pressor, loosen the outlet line at the
air compressor and allow the air to
escape; then disconnect the line.
Disconnect the air compressor gov-
ernor line at the air compressor.
Loosen the air compressor idler pulley
and remove the drive belt. Remove the
air compressor pulley. :

15. Install the engine lifting eye
bolts and sling (Fig. 31).

16. Disconnect the muffler inlet
pipes at the exhaust manifold.

17. Remove the oil pan. Position a
floor jack under the transmission with
no pressure applied. Remove the
flywheel housing dust cover and the
flywheel housing to engine bolts.

18. Disconnect the parking brake
clevis pin. Disconnect the engine front
support at the frame cross member.

19. Raise the engine approximately
one inch and support the transmission
with the jack.

20. Remove the engine from the
chassis and install it on a work stand
(Fig. 39).

Installation

1. Install guide pins in the two
lower bolt holes in the cylinder block.

2, Place a new gasket over the
exhaust manifold studs.

3. Attach the engine lifting eye
bolts and sling (Fig. 31) and remove
the engine from the work stand.

4, Carefully lower the engine into
the chassis. Make sure the exhaust
manifolds are properly aligned with

the muffler inlet pipes and the guide
pins in the cylinder block engage the
holes in the flywheel housing,

S. Install two flywheel housing-
toengine bolts and remove the gyj
. o guide
pins. Install the remaining bolts
tight olts, then
ghten all the bolts to specificati

6. 1 4 ations.

. Install the engine f;
bolt ront support

s, washers, and nuts, thep tj B
them to specifications, iEhten

7. Remove the
trans_mission. Install
housing dust cover ap
brake clevis pin,

Jack from the
the flywheel
d the parking

the starter. The engine
1 etained by the starter

nd strap is T '
rg::ming at the starter Sthld bo!t.
i 9, Connect the muffler inlet pipes

to exhaust manifold. Install oil pan
oil filter. e

andl:)t.wRemove the engine lifting eye

polts and sling:

11, Connect the fuel line to the flex

lme'(:onnect the vacuum assist brake
line at the intake manifold.

On a vehicle with. an air com-

sor, install the air compressor
pﬁcg and the drive belt. Adjust the
belt tension, then tighten the idler
pulley. Connect the air compressor
governor line and outlet at the air
compressor. .

On a vehicle with power steering,
install the drive belt. Adjust the belt

tension, then tighten the pump
assembly. Disconnect the power
steering return line at the pump

housing, and connect the lines at the
bracket on the frame left side member.

12. Install the alternator drive
belts. Adjust the tension of the belts,
then tighten the alternator mounting
bolts and the adjusting arm bolts.
Connect the alternator wires.

13. Install the oil pressure safety
switch. Connect the oil pressure safety
switch wires, the choke control cable,
and the oil pressure and engine
temperature sending unit wires.

14, Install the radiator and shroud
assembly in the chassis with the fan
positioned in the shroud.

15. Install the fan on the
crankshaft damper. Install the radiator
shutter assembly.

16. Connect the radiator outlet
hose at the water pump and the
radigtor inlet hose at the intake
manifold. Install the radiator drain
cock.

17. Apply sealer to the heater
return hose adapter and install the
adapter in the water pump.

18, Connect the heater hose and
!nstall the retaining bracket on the
intake manifold.

19. Install the radiator supply tank
?:3( ?”2?11::& (with the coil). The cab
i radS_tEtSprmg bracket is retained
Gl tll1a or supply tank upper bolt.
e freori.::hator supply tank t}lbe
ot nt thermostat housing.

oil filter hose at the valve
rocker arm cover. Connect th
latch anti-rattle spri e oab
springs.

20. Connect the resistor, tachom-

eter and distri i
: distributor wires to the coil.

nstall the oil leve] dipstick.

reta?rld Install the accelerator cable
ng bracket on the radiator

2

ke T o
et for the chope . ™l
cable and tachome::f il ‘hlo:h!
radiator bracket, Instauwlrt onllk
ator retracting Spring K “cel::
corrl et
e and th I
at the carbureto:.accelemm m“t
tachometer drive cable, "¢t fy
23. Connect the batte
strap. Y oy
24, Fill and bleeg the

eflect

system. Fill the crankcage gi iy 0
grade and quantity ofa::g‘mth A : '?
On a vehicle with powere WA
fill the power steering pum rsgun‘l /
the recommended procedure Olovin |
25, Operate the engine g fast § i
and check all gaskets and - ﬂé'@
connections for leaks, e

26. Install the air cleaner,
the closed positive crankcage ventila

tion hose, if so equipped.
lock the cab. el L

LN-Series

Removal

1. Support the hood and fender iy
a vertical position.

2. Disconnect the battery ground
strap at the battery.

3. Drain the cooling system and
the crankcase.

4. Disconnect the radiator upp
hose at the intake manifold and tht
radiator lower hose at the water pump.

5. Disconnect the crankcase vt
tilation system hose at the aif cleaner
and remove the air cleaner assembly.

6. Remove two nuts attachin; the
radiator support rods to the radiatot

7. Bleed the air system and 48
connect the lines from the shuttersia!
Disconnect the power steering lines,
so equipped. Drain the oil int0?
suitable container. e

8. Remove the bolts attaching
fan blade to the water pumP ué
Remove the fan blade, pulley 2
belts.

9, Remove the nuts
radiator support to fram
ber. :

10. Remove the bolts aﬂa"hmgm
regulator to radiator SuPP
position the regulator aside. radiatd

11. Remove the Sh“‘tef"om ft
and support assem ¥
vehicle. ses |
12. Disconnect the heﬂ“’;;f o'mtai
the water pump and at
manifold. .

13. Disconnec o
linkage at the pedal exten;i(e cont

14, Disconnect the ¥ . ot !
and throttle contro ¢
carburetor.

attaching the
¢ crossmer

acc Clﬂat

Comy
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15. Disconnect the tachometer
cable at the governor.

16. Disconnect the flex fuel line at
the tank line.

17. Disconnect the fuel cut-off
switch and the oil pressure sending
unit wires.

18. Disconnect the temperature
and safety switch wires from the
sending units.

19, Disconnect the coil secondary
high tension wire from the coil and
remove the bolt attaching the wiring
harness to the intake manifold.
Disconnect the coil primary wire from
the coil. Position the harness out of
the way.

20. Remove the nut attaching the
alternator-ground wire to the alter-
nator. Disconnect alternator lead
wires.

21. Remove the nuts attaching the
right-hand exhaust inlet pipe to the
exhaust manifold. Remove the pipe.

22. Remove the nuts attaching the
left exhaust inlet pipe to the exhaust
manifold. Remove the pipe.

23, Disconnect the starter cable at
the starter and remove the starter
shield and starter.

24, Remove the bolts attaching the
flywheel housing cover to the engine
and flywheel housing.

25, On a vehicle equipped with an
air compressor, loosen the outlet line
at the air compressor and allow the air
to escape, then disconnect the line.
Disconnect the air compressor gov-
ernor line at the air compressor.

26. Remove the engine front
support attaching bolts, nuts and
washers.

27. Remove the accelerator retract
ing spring and the fuel inlet line from
the carburetor.

28. Disconnect the distributor vacu
um line at the carburetor and the
governor control rod from the
carburetor.

29, Remove the nuts and washers
retaining the carburetor to the intake
manifold and remove the carburetor.

30._ Install eye bolts in the left front
and right rear cylinder head ‘tapped
holes. Attach lifting tool 6000-BE.

31, Position the floor crane to the
engine and attach the chain to the
hfting tool.

32, Position a floor jack under the
transmission and raise it approxi-
mately 1/2-inch.

?3. Remove the bolts attaching the
engine to the flywheel housing.

: 34. Remove the engine from the ve
hicle.

Installation

1, Attagh the engine lifting eye
bolts and sling and remove the engine
from the work stand.

0 Zéh(;arf:fully lower the engine into

chassis. Make sure the exhaust
manifolds are properly aligned with
the muffler inlet pipes, and that the
clutch disc is properly centered
(Group 16).

;5. Install the bolts that attach the
engine to the flywheel housing and
tighten to specifications.

4. Remove the lifting sling and eye
bolts from the engine.

5. Remove the jack from under the
transmission.

6. Install the engine front support
bolts, washers, and nuts, then tighten
them to specifications.

7. Position the carburetor to intake
manifold gasket on the manifold, and
install the carburetor with the washers
and nuts.

8, Connect the governor control
rod to the carburetor.

9, Connect the distributor vacuum
line and fuel inlet line to the
carburetor.

10. Connect the tachometer cable
to the governor.

11, Connect the throttle cable and
choke to the carburetor. Connect the
accelerator retracting spring.

12. Connect the accelerator linkage
to pedal extension.

13. Connect the lead wires and
ground wire to the alternator.

14. Position the wiring harness to
the engine and connect the tempera-
ture sending unit, safety switch, and
coil. Install a ground bolt to the intake
manifold. Connect the coil secondary
high tension wire to the coil.

15. On a vehicle equipped with an
air compressor, connect the outlet line
and governor line to the compressor.
On a vehicle equipped with power
steering, connect the power steering

lines. .
16. Connect the fuel line to the

tank line.

17. Position the starter gasket and
install the starter to the engine with
one bolt, washer, and nut. Do not

tighten.

18, Install the starter shield and
tighten the starter attaching nuts and
bolts.

19. Connect the starter cable to the
starter.

20. Install the flywheel housing
cover and attaching bolts.

21. Position the left exhaust
manifold to muffler inlet pipe gasket
and connect the pipe to the manifold.

22, Position the right exhaust
manifold to muffler inlet pipe gasket
and connect the pipe to the manifold.

23. Position the radiator shutter,
radiator, and support assembly in the
vehicle.

24, Install the washers and nuts
attaching the radiator support to the
crossmember.

25, Install the water pump pulley,
drive belts and fan.

26, Connect the radiator lower
hose to the water pump and the upper
hose to the intake manifold.

27. Connect the heater hose to the
water pump and the intake manifold.

28, Adjust the belt tension.

29, Connect the radiator support
rods to the radiator support.

30. Connect the lines to the
shutterstat.

31. Install the air cleaner assembly.
Connect the crankcase ventilation
system hose to the air cleaner.

32. Install the regulator on the
radiator support.

33, Fill and bleed the cooling
system,

34, Fill the crankcase with the
proper grade and quantity of engine
oil.

On a vehicle with power steering,
fill the power steering pump following
the recommended procedure.

35. Connect the battery ground
strap to the battery.

36. Operate the engine at fast idle
and check all gaskets and hose
connections for leaks. Make necessary
adjustments.

37. Close the hood and fenders and
lock in place,
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5 MAJOR REPA

To perform the operations in this
section with the exception of those on
the cylinder head, valve rgckcr arrg
shaft, oil pump and piston an

connecting rod, it will be necessary 10

ve the engine from the vehicle
remo g et

and install it on a work stan
engine removal and installation pro-
cedures, refer to Section 4.

When installing nuts or bolts (refer
to the torque specitications at end 0
this Part), oil the threads with light
weight engine oil. Do not oil threads
that require oil-resistant or water-re-
sistant sealer.

CRANKSHAFY

The crankshaft and reiaied paris

are shown in Fig. 33.
Removal

1. Remove the alternator adjusting
arm attaching bolt and spacer from
the cylinder front cover. Loosen the
alternator mounting bolts and pivot
the alternator toward the engine and
remove the drive belts.

2. Remove the power steering
pump and drive belts.

3. Remove the air compressor idler
pulley and drive belt.

4, Remove the crankshaft damper
retaining naut, then remove the
crankshaft damper (Fig. 14).

5. Remove the key from the
crankshaft, Remove the cylincer front
COVET.

FRONT OIL SLINGER-6310
DAMPER-6312

WASHER~359054.5

SEAL —6700
BOLT

g

\ GEAR K|

GEAR-6306

BEA§§ y N
4 »

IR OPERATIONS

6. Remove the oil slinger. If it is
necessary to remove the crankshaft
gear, remove the gear at this time with
the tool shown in Fig. 16.

7. Invert the engine on the
workstand. Remove the clutch pres-
sure plate and disc. Remove the
flywheel. Remove the oil pan and
gasket. Remove the oil pump.

8. Make sure all bearing caps
{(main and connecting rod) are marked
so that they can be installed in the
original locations. Remove the con-
necting rod bearing caps. Turn the
crankshaft until the connecting rod
from which the cap is being removed
s at the bottom of its stroke. After the
cap is removed, push the connecting
rod and piston assembly up in the
cylinder.

9, Remove the main bearing caps.

10, Carefully lift the crankshaft
¢and gear if it was not remcved) out of
the block so that the thrust bearing
surfaces are not damaged. Handle the
crankshaft with care to avoid damage
to the finish surfaces.

Installation

1. Remove the rear journal oil seal
from the block and rear main bearing
cap. Remove the side seals.

2, Remove the main bearing inserts
from the block and bearing caps.

3. Remove the connecting rod
bearing inserts from the connecting
rods and caps.

FLYWHEEL-6375

BEARINGS5-6333 OIL SEAL-6701

CRANKSHAFT-6303

DAMPER KEY-378538.5

N
—
g
]
_.’
.«r»*‘-
e —

S, N N

- ™ =
== wa

» @ WV

Tool—T58T-6701-8

FIG. 34 insialling Oil Seq| f

4, Ciaa'n the rear journa| Oﬂml;-'# |
groove and the mating surfaces of (o 1 |
block and rear main bearing o
Preform the new seal by hand to llge i
ap proximate radius of the cap.

Insert the seal in the ol sl
groove, seating the center of the seal .
first and allowing the seal to extend
equally on both ends, Press the seal 11*
down firmly with the thumb at the ***
center of the seal, and then press both ¥
ends of the seal into the groove, ¥A%
working from the ends to the center
Position the seal forming tool &5y
shown in Fig. 41 and complete thesdl
instailation. After installation, cut th .
ends of the seals flush.

It is very important that the seal ¥
be cut flush with the surface of the *

B,

e
o %

]
]

b
SIDE seAL”

BEARING CAPS
. 3031"
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cylinder block. This prevents rough
edges which may project from the
oove and lodge between the bearing

cap and cylinder block.

5, If the crankshaft main bearing
iournals have been refinished to a
definite undersize, install the correct
undersize bearings. Be sure the bearing
inserts and bearing bores are clean.
Foreign material under the inserts will
distort the bearing and cause a failure.

6. Place the upper main bearing
inserts in position in the bores with the
tang fitting in the slot provided.

7. Install the lower main bearing
inserts in the bearing caps.

8. Carefully lower the crankshaft
(and gear if not removed) into place.
Be careful not to damage the bearing
surfaces. Align the timing mark on the
crankshaft gear with the mark on the
camshaft gear as the gears are meshed.

9, Check the clearances of each
main bearing as detailed in Part 21-01.

10. After the bearings have been
fitted, apply a coat of heavy engine oil
to the journals and bearings. Install all
the bearing caps, except the thrust
bearing cap (No.3 bearing). Be sure
that the main bearing caps are
installed in the original locations.
Torque the bearing cap bolts to
specifications,

11, Install the thrust bearing cap
with the bolts finger tight.

12. Pry the crankshaft forward
against the thrust surface of the upper
half of the bearing (Fig. 24).

13. Hold the crankshaft forward
and pry the thrust bearing cap to the
rear . This will align the thrust
surfaces of both halves of the bearing.

14, Retain the forward pressure on
the crankshaft. Torque the cap bolts to
specifications.

15. Force the crankshaft toward
he rear of the engine.

16. Install a dial indicator so the
-ontact point rests against the crank-
haft flange and the indicator axis is
:?;allcl to the crankshaft axis (Fig.

17. Zero the dial indicator. Push

he crankshaft forward and note the
cading on the dial.
_ IIf the end play exceeds the wear
imit, replace the thrust bearing. If the
nd play is less than the minimum
mit, inspect the thrust bearing faces
;r scratches, burrs, nicks, or dirt. If
i:t thrust faces are not damaged or
nst};’ll ﬂﬁey probably need alignment.
e tf ¢ thrust bearing and align the
: ollowing the recommended
h°°°dure (steps 11 thru 14), then
eck the end play.

18. Install the rear main beari
cap oil seal and side seals; then ?l::zg
tll;e st;als for leaks by following steps
X U 19 under Main Bearing

eplacement.

19. Turn the crankshaft throw to
tl}e bottom of its stroke. Push the
piston all the way down until the rod
bearing seats on the crankshaft
Journal.

20, Instz}ll new bearing inserts in
the connecting rods and caps. Check
the clearance of each bearing following
the procedure under Connecting Rod
Bearing Replacement.

21. After the bearings have been
fitted, apply a light coat of engine oil
to the journals and bearings.

22. Install the connecting rod cap.
Torque the nuts to specifications.

23, After the piston and connecting
rod assemblies have been installed,
check the side clearance between the
connecting rods on each connecting
rod crankshaft journal (Fig. 27).

24, Clean the oil pan, oil pump,
and oil pump screen.

25, Position the flywheel on the
crankshaft. Install the attaching bolts.
Torque the bolts to specifications.

Use tool 7653 to center the clutch
disc. Install the pressure plate.

If the crankshaft gear was re-
moved, install it on the crankshaft
with the tool shown in Fig. 20 with
timing marks on the camshaft gear
and crankshaft gear in alignment (Fig.
15).

26. Install the oil slinger. Install
the cylinder front cover and related
parts and the crankshaft damper
following the procedure under Cyl-
inder Front Cover and Timing Gears
Installation.

27. Prime the oil pump and install
the oil pump and the oil pan.

28. Install the air compressor idler
pulley and drive belt. Adjust the drive
belt tension. Position the alternator
adjusting arm and spacer on the
cylinder front cover. Inst_all the‘ drive
belt and adjust the tension. Tighten
the alternator attaching bolts.

CAMSHAFT BEARINGS

Camshaft bearings are available
prefinished to size for standard and
0.015-inch undersize journal d.1amt':-
ters. The No. 1 camshaft bearing is
not interchangeable with the other
bearings.

Removal

1. Remove the flywheel, crankshaft
and camshaft.

2. Push the pistons to the top.of
the cylinders to move the connecting
rods out of the way.

3. Remove the camshaft rear
bearing bore plug.

4, Remove the camshaft bearings.

If the camshaft bearings are being
removed with the tool shown in Fig.
35 the following procedure will apply.
Select the proper size expanding collet
and back-up nut and assemble on the
expanding mandrel. With the ex-
panding collet collapsed, install the
collet assembly in the camshaft
bearing, and tighten the back-up nut
on the expanding mandrel until the
collet fits the camshaft bearing.
Assemble the puller screw and
extension (if necessary) as shown and
install on the expanding mandrel.
Tighten the pulling nut against the
thrust bearing and pulling plate to
remove the camshaft bearing. Be sure
to hold a wrench on the end of the
puller screw to prevent it from
turning. Repeat the procedure for each
bearing. To remove the front bearing,
install the puller screw from the rear
of the cylinder block.

Installation

1. Position the new bearing at the
bearing bores, and press them in place
with the tool shown in Fig. 35. Be sure
to center the pulling plate and the
puller screw to avoid damage to the
bearing. Wrap a cloth around the
threads of the puller screw to protect
the front bearing or journal. Failure to
use the correct expanding collet can
cause severe bearing damage. Align
the oil holes in the bearings with the
oil holes in the cylinder block when
the bearings are installed. Particular
care should be taken with the No. 2
and 4 bearings because they supply oil
to the valve rocker arms. Be sure the
front bearing is installed below the
front face of the cylinder block to
specifications.

2, Install the camshaft rear bearing
bore plug as detailed in Part 21-01.

3. Clean and install the camshaft,
crankshaft, flywheel, and related parts.
Install the engine in the vehicle.

ENGINE DISASSEMBLY

1. Remove the distributor cap and
spark plug wires as an assembly.

2. Remove the cooling system air
vent lines.

3. Remove the coil.

4. Disconnect the governor control
rod at the governor.

5. Remove the carburetor fuel inlet
line. Remove the crankcase ventilation
regulator valve and exhaust tube.

6. Slide the clamp on the intake
manifold coolant outlet hose toward
the water pump.

c43
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7. Remove the intake ma_nifo‘l(d
retaining bolts; then remove the intake

i sembly. !
mm:.&ﬂle\c:ove t)1’1e intake manifold
coolant outlet hose elbow and gasket
from the intake manifold and remove
the front thermostat.

9. Remove the rear thermastat
housing cover and gasket; then Femove
the rear thermostat.

10. Remove the distributor.

11. Remove the governcr. i

12. Remove the valve pusi 700
cover attaching SCIews, then remove
the cover. Discard the cover ggsket.

13, Remove the spring tension on
she valve rocker arms by loosening the
adjusting SCrews.

14. Remove the valve rocker arm
shaft assembly and the oil baffle piate.

15. Remove the valve pusi rods in
sequence (Fig. 10).

16. Install standard eye bolts with
5/8-18 threads in the cylinder head
and attach the engine lifting sling (Fig.
11).

17. Remove the remaining cylinder
head bolts. Raise the cylinder head
and carefully remove it from the
engine. :

18, Place the cylinder bead on a
work bench and remove the exhaust
manifold and heat shield, then install
the holding fixtures. The flat washers
can be reused.

19. Loosen the oil filter cenier boli;
then remove the filter assembly and
gasket.

THRUST BEARING

EXPANDING MANDREL

20. Remove the oil filter adapter
and discard the gasket.

21. Remove the oil cooler cover,
gasket, oil cooler, and gasket.

22. Remove the relief valve plug
and gasket; then remove the spring

and plunger.
2:‘5). Invert the engine on the work

stand. y
24. Remove the oil pan. Discard

the gasket. i i

25, Remove the oil pump. Discard
the gasket. Remove the intermediate
drive shaft from the engine.

26. Remove the clutch from the
flywheel.

27. Remove the flywheel.

28. Remove the drive belts.

29. Remove the damper cap SCrew
ang washer. Instail the removal tool
and remove the damper (Fig. 14).

30. Remove the alternator and
adjusting arm as an assembly.

31, Remove the air compressor.

32, Remove the water pump
assembly and the engine front support
bracket.

33. Remove the cylinder front
cover. Discard the gasket.

34, Remove the valve tappets
keeping them in order so that they can
be installed in their original position
(Fig. 20).

35. Remove the camshaft gear.
spacer, thrust plate and camshaft as ar
assembly (Fig. 21).

36. Remove the crankshaft front
oil slinger.

EXPANDING COLLET

DETAIL-1,-2 or -3
BACK-UP NUT

DETAIL-8
PULLING NUT ;
/

DETAIL.5
PULLER SCREW

DETAIL-4
PULLING PLATE

FIG. 35

PULLER SCREW EXTENSION

Replacing Camshaft Bearina

\
CAMSHAFT BEAR
DETAIL-6 or .7 ING (LOOSE)

Eoi-TéSL-GZSO-rl

A2813-A

2], -
T

37. Remove t
(Fig. 16). e crangy i
38. Turn the enpi 8 M/
workstand so that the frne o ly " ,

39. Remove any ri(:jm 15y ;'
deposits from the Upper e gy, | igﬂ
cylinder bores with Ttnd of
6011-EA, or equivalen, 7, ML /
crankshaf_t until the pi.st i hs /
removed is at the bottom o {h b }hj /
Place a cloth on the pistOf . by f '1’9#
collect the cuttings, Rcmosn b ’/’
and/or deposits from the uH iy |
the cyllr}der bore. Remove &l?r g ’ 1""
ndge with a ridge cutter, “]"d“ "'j
instructions furnished !;y ﬂmowuk f‘
manufacturer. Never cut inty gy 5 |
travel area in excess of 1/32"'“ 'nf"sﬁ'
when removing ridges, b
’ma?g'a l\gake sure all bearipg 5’44’
( nd conitecting rod) are mayy }
50 t.hat they can be installed iy th Pl
original locations. :’fﬁ

41, Tum the crankshaft unf] ¢
connecting rod bein LT
Songc g removed j #id*

42, ’Remove the nuts from (ke i
connecting rod bolts, then pull theey 1%

off the rod. jeki
43. Push the connecting rod ud 5“2

piston assembly out the top of i X
cylinder with the handle end ofs |°
hammer. Avoid damage to it |
crankshaft journal or the cylinder il -
when removing the pistons and ol |38

44, Remove the bearing ings ‘i
from the connecting rod and caps m

45, Remove the main bearing & Ny

46, Carefully lift the crankshaltol Niy
of the cylinder block so that the thrud {58y
bearing surfaces are not dameg® |4
Handle the crankshaft with care |5
avoid possible damage to the finisted
surfaces. . N

47. Remove the rear joumal & 14
cea! from the block and feat X 4
bearing cap. Remove the ref e
cap to block side seals. il

{

48, Drill a 1/2inch hol N
re plog &% 14
\

camshaft rear bearing b0 4l
use tools T-59L-100-B and
101-A to remove the plug: el

49. Remove the camshd )
(Fig. 35). \

ENGINE ASSEMBLY :

et
Many of the procedure® g“’:i:nsof
are condensed from other S_ﬁd o
this group. For more Qe
refer to the index at the bef indes®
this part or Part 21-01. g P
will show the pages o e found:
detailed instructions ¢ /
1. Position the new and‘m“
bearing at the bearing " g o1
¢ha nil holes in the
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| il holes in the cylinder block. Press

: pearing into place as shown in
i u}Ch 35, Be sure the camshaft front
. installed below the front

ing is 1
},:::mgof the cylinder block to

ifications.
speczl.ﬁ é'ht:ck the oil passage that feeds
the rocker arm shafts for obstructions
by squirting oil into the opening on
cach cylinder bank and observing the
flow through the oil holes at No. 4
camshaft bearing for the left bank and
No. 2 camshaft bearing for the right

e e =

C. G B

n';, Install a new camshaft rear
bearing bore plug as detailed in Part
-0l.

4 4, If a new camshaft is to be
installed, remove the gear, spacer, and
thrust plate from the old camshaft and
install them on the new camshaft, then
install the camshaft.

5, Apply heavy oil on the camshaft
bearing journals, camshaft gear and
bearings. Apply Lubriplate or equi-
valent to all camshaft lobes. Carefully
slide it through the bearings with the
gear, spacer, and thrust place attached
(Fig. 21). Be sure the camshaft is in
stalled so that the timing mark on the
camshaft gear is aligned with the
| center of the crankshaft front bearing

bore.

6. Install the thrust plate attaching
bolts and tighten them to specifica-
tions. Check camshaft end play.

7. Be sure that the rear journal oil
seal grooves are clean. Install a new
rear journal oil seal in the block.
Preform the new seal by hand to the
approximate radius of the cap.

. Insert the seal in the oil seal
| groove, seating the center of the seal
! first and allowing the seal to extend
equally on both ends. Press the seal
down firmly with the thumb at the
center of the seal, and then press both
ends of the seal into the groove,
working from the ends to the center.
Posmor} the seal forming tool as
shown in Fig. 34 and complete the seal
installation. After installation, cut the
ends of the seal flush.
jom:'allf tﬁle crankshaft main bearing
dcﬁnitesu f:lVC ‘bCCl! refinished to a
- dersiZeg ersize, install the correct
i carings. Be sure the bearing
& and bearing bores are clean.
insert:?g the upper main bearing
tang fitg Position in the bores with the

101 gﬂg fm the slot provided.
into piac:re ully lower the crankshaft

£ So that the timing mark on

Bear is aligned with the timin
Mark on the . g

camshaft gear (Fig. 15).

€ care 2
“ffncesfu] Dot to damage the bearing

A
o

S s

o

-

— -

11. Check the clearance of e
main bearing following the proccd:crr;
in Part 21-01 Fitting Bear; ;
Plastigage, SEbeArIngs twith
ﬁttelcllz. After the bearings have been

-d, apply a light coat of heavy
engine oil to the journals and beari
gllent linsta.ll all the bearing caps e;lcr:‘g;;

¢ thrust bearing cap (No. 3 beari
Install thg rear main bearing carllncg))ii
seal and side seals, then check the side
seals for leaks by following st 16
thru 19 under Main Bg iy

earing Re-
placement. Torque the bearing cap
boltistoI specifications.

. Install the thrust beari

and check crankshaft en; ag&gy c;g
following steps 11 thru 17 under
Crankshaft Installation. Check the
camshaft gear backlash (Part 21-01).

14. Turn the engine on the
workstand so that the front end is up.

1.5. Install the pistons and con-
necting rods by following steps 1 thru
8 under Piston and Connecting Rod
Installation.

16. Clean the cylinder front cover,
water pump, and the cylinder block
gasket surfaces. Install a new front oil
seal.

17. Coat the gasket surface of the
cover and block and the cover bolt
threads with sealer.

18. Position a new gasket on the
block; then install the cylinder front
cover,

19, Install the engine front support
bracket. Clean, inspect and polish the
oil seal rubbing surface on the
crankshaft damper hub (Part 21-01).
Install the crankshaft damper (Fig.
19).

)20. Refer to Fig. 28 for the oil
cooler assembly. Install the relief valve
plunger (with the open end up),
spring, gasket and plug in the cover.
Place a new oil cooler gasket with
sealer on both sides on the block.
Position the oil cooler in the blogk.
Place a new gasket on the cover with
sealer on both sides of the gasket.
Install the cover. Tighten the cover
bolts to specifications.

21. Apply water-resistant seale:r. to
the water pump gaskets and position
them on the block. Install the water
pump assembly.

22. Install the alternator.

23, Install the air compressor.
Install the air compressor idler arm
pulley on the cylinder front cOVer.
24, Install and adjust the drive

belts. Install the fan.
25. Invert the engine on the work

tand. .
- 26. Insert the oil pump drive shaft

into the oil pump.

27. Position a new gasket on the oil
pump housing, prime the pump, and
install the oil pump, shaft, and pickup
tube as an assembly (Fig. 30). Tighten
the oil pump attaching screws to
specifications at the end of this Part.

28. Remove old gasket sealer from
the oil pan and block gasket surfaces.

29, Position a new gasket on the oil
pan. Hold the oil pan in place against
the cylinder block and install two of
the attaching screws on each side of
the pan. Install the remaining screws
and tighten them from the center
outward to specifications at the end of
this Part.

30. Position the flywheel on the
crankshaft and install the attaching
bolts. Tighten the bolts to specifica-
tions,

31. Install the clutch on the
flywheel.

32, Clean the oil filter adapter
gasket surfaces. Apply oil-resistant
sealer to a new adapter gasket, and
install the adapter assembly and
gasket. Install the oil filter assembly
following the procedure under Oil
Filter Replacement.

33. Clean the old gasket from the
cylinder head and block gasket
surfaces. Coat the threads of the
cylinder head bolts with engine oil.

34. Remove the cylinder head
holding fixtures,

35, Install the gaskets and the
exhaust manifolds and the spark plugs.

36. Install standard eye bolts with
5/8-18 threads in the cylinder head
and attach the engine lifting sling.

37. Guided by the word TOP on
the gasket, install the gasket over the
cylinder head dowels. Gasket sealer
must not be used on the cylinder head
gasket.

38. Position the cylinder head on
the engine (Fig. 13). Slide the flat
washers on the cylinder head bolts.
Install the five outside bolts with the
flat washers but do not tighten.
Remove the lifting sling and eye bolts.

39, Dip the tappet foot in
Lubriplate or equivalent. Coat the
remainder of each tappet and tappet
bore with heavy engine oil. Install the
tappets in their original bore.

40. Apply Lubriplate or equivalent
to both ends of the push rods. Install
the push rods in their proper sequence,
making sure the lower ends are
positioned in the tappet socket.

41. Position the oil baffle plate and
the valve rocker arm shaft assembly
on the cylinder head.

42, Install the remaining five
cylinder head bolts and flat washers
but do not tighten.
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nd adjust the governor 2. Install egch ¢

: coil. Connect a th ] i ¢ (Fj
: polt tight- inkage. e valve guide frop - (Fig gy 8
ek Thcdﬁilemi:c;eh:ar?ncd in three ““k§‘§° Clean the valve rocker arm removed or tg whinghWhlch ii")h s
ening proce ens. Follow the sequence cover(s). Apply oil-resistant sealer to 3. Install a new st nsr,n"l
progrcsswc sti P l to asket(S) Lay VaIVC em seal d.
P8 in Fig, 12, Tighten the bolts Bl EOr RERARO e gasket(®) in 4. Posit m
130-140 ft-Ibs tOrGue; then to 150-160 the cemented side of the gasket(s) i + Position the Vale oo
fi-lbs torque. Finally tighten iz e place in_the cover(s). the valve, then jngyyy” \Pilgg,
s;;cciﬁcat‘ilons'. When the cylinder head ss, Position the cover(s) on the retainer, the "y
bolts have been tightened aS detmlig cylinder head(s). Make sure ‘;‘c g;skgt ; tsil Compress  the o
in this procedure, it is not NECSly seats evenly all around the head. install the retainer oo (Fi " f
retorque them after extended opera: Install the bolts (and the wire harness 6. Measure the assempyy )
tion. iy I clamps on the left cover). The cover is of the valve spring frop, the td i

44, Perform a_preliminaty VZH7 tightened in two steps. Torque the the cylinder head sprip Sfage
clearance adjustment (pan.21-01). (i bolts to specifications. Two minutes underside of the Spring ret el
final valve clearance adl‘ﬁ‘";‘?m thl: Jater, torque the bolts to the same scale (Fig. 23), Ainet yi,

i ine installed in e ot

made with the eng specifications. 7. If the s

vehicle.

45. Coat one side of the valve push
rod cover gasket Wwith oil-resistant CYLINDER HEAD

greater than the gpeci heigh |
install the necessary ch;““' e

Q-ingh lhic'i v

sealer. Lay the cemented side of the : spacer(s) between the cyji

pasket iny place onpthe plook e Thel::;jltilrsliieer:"bll't);ad assemblies are spring pad and the \'alzeng;:inhﬁ ;f‘

cylinder head. Install the cOvel e interchangeable from one side of the bring the assembled height 1 wlgthl:

following step 11 under Cylinder Head lr; erk : g N Ofer, provided: the specified length. Do not instg)

Installation. ; 0‘; % SR Dlate is installed uniess necessary. Use of g ¢
46, Using a new gasket, po§ition C?ot]:ntﬁ:-a;; tvzl; e Eylinder e excess of recommendationg 'm:;‘: ¢#

the governor assembly on the cylinder a l.e e ihder he'a d in overstressing the valve springy o

overloading the camshaft lobes yijy
could lead to spring breakage g
worn camshaft lobes,

block and install the washers and
attaching nuts.

47. Crank the engine until No. 1
piston is on TDC at the end of the
compression stroke.

48. Inspect the distributor O-ring

holding fixtures. Remove the deposits
from the cylinder head and valve
heads with a scraper and a wire brush
before removing the valves, Be careful

not to scratch the cylinder head gasket VALVE ROCKER ARM SHAFI

seal and replace it if it is damaged. surface. 1 Disassembl
Position the distributor in the block 2. Compress the valve springs i .

: 0 Fie. 36). th ¢ 1. Remove the cotter pins fa
with the rotor at the No. 1 firing (Fig. 36), then remove the spring

U L . : each end of the valve rocker arm il
position and the breaker points just retainer lock, and release the spring. ; :
start to open. Install the hold down 2. Slide theirockerieii,
clamp ' and the supports off the shaft. Besit
? to identify all parts. By

49, Clean the intake manifold
gasket surfaces (including the front i
and rear thermostat housing gasket i V(?oLr.YPERSEF;géiG
surface if ‘the thermostats were E
removed).

50. If the thermostats were

3, If it is necessary to removei |
plugs from each end of the shaft, dal J*a'wﬁ
or pierce one plug; then inset a sl
rod through the drilled plug ul
knock out the plug on the opps
end. Working from the open &

removed, position them in their ining plug: Y,

respective housing. Be sure the lower knock out the remaining P A"

temperature thermostat is installed in 1 f s;el_nb:y all valve parts Wl |
. Lubricate

the rear of the manifold and the higher
temperature thermostat is installed in
the front of the manifold. Apply
watef-rcsistant sealer to the thermostat
housing gaskets and position them on

: 1 | Lubriplate®
heavy engine oil. App!y e

the pad of the valve 1o er
2. If the plugs Were rc:“;‘um
from the ends of the shafl, U

o

the i_r;t.iike manifold. Install the intake ~ A3035.A tool, or large diameter pin P“Q; o
?;:;utcl)l :l n:c(),olanthoutl_et elbow and the install a plug, cup side :;1“; o 1R
AL FIG. 36 Compressing Valve Spri end of the valve 1061C" G, et 8
e mag}ff o -Tesistant sealer to the g Valve Spring 3. [Install a cotter Pl e o \
s thl 0 l‘gasket's and position of the shaft; then install "™ i |
52. Posiii:: "tlﬁer_heads, : arms, supports, and sPnnmPlﬂ‘ﬂ:ﬁ }‘J
S lon s cylien dl:rtag;e dmalmfold , order shown in Fig. 3 a COte! o LI
i ads. 1 i\
the intake manifold bolts Sy 3. Remove the sprin i assembly by metallg ‘.\
washers; then tighten the all;d] LSSk pring, stem seal, and I:falvg rle)t,alnep the end of the shaft
specliﬁiagons, olts to the valve stem séals. Identifs; alllsv:ei:g OIL PUMP
valvc:1 Saﬁd c?lfau(;:aa?sase ventilation iy Assembl bly ho‘*“in
= mbly Disassem o
53. Install the cooli 1. Lubrica i mbly
g 4 D t . aSSC
vent lines, the distribl?t%rsyz;em air valve stems witlf I:Eaevvalve guides and . TL‘; aill PUEs 0p L
spark plug wire assembly, In, pmand Apply Lubriplat Ysneine olliMS; Fig: & the oil pi me“ﬂ
. Install the valve stems Plaie to the tip of the 1, Remove embly 10"
: and screen ass
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, pump a}l;d discard the gasket.
emove the oil
LOCKS e : oil screen re-
8‘0/ 6518 S i tam:;ng wire and remove the screen.
AL e ttIl{emove the cover attaching INTERMEDIATE
% P':‘n remove the cover. DRIVE SHAFT
ST . ft. emove the inner rotor and pAsla O
6571 rage assembly, then remove the outer Hc’;g;;o >’
SPRING " INLET TUBE
S N SAsy S. Insert a self-threading sheet ASSEMBLY  GASKET
6514 / vétwsls ;n:.tal screw. of the proper diameter chud bt
r;] 0 bthe oil pressure relief valve 3711865 & & )
ct:ham er cap and pull the cap out of “ ¥
e chamber. Remove the spring and ] Gt
plunger. aaad7.s 203465 RACE

A3036-A

1G. 37 Valve Assembly

UNDERSIDE OF
SPRING RETAINER

A 3037-A

SURFACE OF SPRING PAD

1G. 38  Valve Spring Assembled
Teight
ROCKER ARM
6564
SUPPORT
6531

|
i

OlL BAFFLE
6524

@

OlL PLUG
6572

@%['ﬁmm %Fig

. Assembly
. Clean and oi 2
. oil all parts thor

2, Install the oil pressure relief

valve plunger, spring, gasket, and new
cap.
. 3. Install the outer race, and the
inner rotor and shaft assembly (Fig.
40). Be sure to assemble the outer race
so the dimple identification on the
race is on the same side as the dimple
on the rotor, The inner rotor and
shaft, and the outer race are serviced
as an assembly. One part should not
be replaced without replacing the
other.

4. Install the cover and tighten
the cover attaching bolts to specifica-
tions.

5. Install the screen and retaining
wire in the pick-up tube.

6. Position a new gasket and the
oil pick-up tube on the oil pump and
install the attaching bolts.

7. Prime the pump installing it
on the engine by filling either the inlet

BOLT
6065
SPRING
6587
WASHER
354198-S

SERVICED AS
AN ASSEMBLY

INNER ROTOR ——a.| k
AND SHAFT ~

6608 ~
@ PMTE—M:M’Q

i e o AT IDENTIFICATION
Yol MARKS
~ <" RETAINER
6628
A3039-A
FIG. 40 Oil Pump Assembly

or outlet port with engine oil. Rotate
the pump shaft to distribute the oil
within the pump body.

CRANKSHAFT REAR OIL SEAL

To correct an oil leakage condition
both the upper and lower crankshaft
rear seals must be replaced. Remove
the engine; then, remove the crank-
shaft and replace the seals, following

COTTER PIN
72071-S

ADJUSTING SCREW

ASSEMBLY -6549@

w@%ﬁ!

ROCKER SHAFT
6563
A2444-A

FIG. Q0 Azt

- . _ - rrla NS Ll s

c47



Super Duty Engines

CONNECTING
ROD CAP

NUT

FIG. 41 Piston,

the procedure under Crankshaft
Removal and Installation. j

If only the main bearings are being
replaced while the engine is in the
vehicle, it is generally only necessary
to replace the lower seal.

PISTON AND CONNECTING ROD

Disassembly

1, Mark the pistons and pins to
assure assembly with the same rod and
installation in the same cylinder from
which they were removed.

2. Remove the piston rings.
Remove the piston pin retainers using
retaining ring pliers. Drive the pin out
of the piston and rod. Discard the
retainers.

Assembly

The piston, connecting rod, and

related parts are shown in Fig. 41.

RETAINER /'D-—mo

C
-
6108 RN
PIN OIL RING LOWER 1
ASSEMBLY  COMPRESsioy | COMpye.
6135 RiNG. OM':E‘%‘W

CONNECTING
ROD

PISTON

Connecting Rod and Related Parts

PISTON STEP
TO INSIDE OF
ENGINE "'V"

BEARING LOCK SLOTS TO
OUTSIDE OF ENGINE *'V*
A3038-A

FIG. 42 Connecting Rod and
Piston Assembly

1. Lubricate all parts with heavy
engine oil prior to installation.

2. Position the connecting rod in
the piston and push the pin into place.
Assemble the piston and connecting

W |

SECONp
OMPRESSIQN

I
6148

) / i
Mg, /
,/c’ 3

{7 o

rod as shown in Fig, 42, f‘t,g" |

3. [Insert new piston pin Telainery /

using retaining ring pliers, | qot¥
|}

4. Follow the instructions e
tained on the piston ring package af ‘
install the piston rings. ,‘

5. Check the ring side clearay % * |
of the compression rings with afes 4 & |
gauge inserted between the ringandis
lower land (step 6 under Fitting Piila % :
Rings). r i

6. Be sure the bearing insertsasl =—
the bearing bore in the connectingd S
and cap are clean. Foreign materil e
under the inserts will distort (& S5
bearing and cause a failure. Ins}a!llhe e
bearing inserts in the conngcllll_sm N‘
and cap with the tangs fitting 1" e ]R
slots provided. f
| P
{ \
N
A\l

7
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—
|
‘l‘ ENGINE IDENTIFICATION AND APPLICATION-HEAVY DUTY TRUCK-GASOLINE
Rating Plate
: i Rating Plate
o8 Identification
4(:;';‘( i m e :;plk“h" Engines Identification Application
| [ el M AT.LN,LNT,C.CT-900 534 V-8 L L,LT,LN,LNT,C,CT-800
: 477 V-8 (4V) K L.LT,LN,LNT,C,CT-9000
GENERAL SPECIFICATIONS (Continued)
545 Brake EWiﬂ.
; ‘ = Horsspower | Torque-Ft.Lbs Idle oil
: 9:!’:“"0“ Sn-“k Taxable @ Specified rpm | @ Specified rpm | Comprassion Manifold Prossure Firing
Engine £ b Horsepower (Gross) (Gross) Pressure @ Vacuum @ 2000 rpm Order
201 V-8 (V) 4125x3.75 54.00 226@3600 | 343@20-2600
477 V-8 (4V) 4.50x 3.75 253@3400 | 415@20-2600 17 35-60 1.5-4-8-
75 65.00 psi 6-3-7-2
534 V-8 (4V) 4.50x4.20 266 @3200 | 481 @ 16-1800

@ Engine No. Shown is the Piston Displacement in Cubic Inches.
@ Minimum inches of Mercury @ specified engine rpm (sea level). This includes automatic transmission in neutral,
Subtract 1 inch of mercury for engines equipped with daul diaphragm distributors.

@ Lowest reading must be within 75% of highest to be

within specifications.

ENGINE PERFORMANCE SPECIFICATIONS-MEDIUM AND HEAVY DUTY TRUCK

Fast (Cold) Initiel@® Engine Governed Speed-RPM
Curb Idle RPM @ Idle RPM Ignition Timing
Auto. Std. Auta, Std, Auto, Std, Manual Transmission Automatic Transmission
Engine @ Trans. Trans. Trans, Tranz. Trans. Trans. Full Load No Load Full Load No Load
401 V-8 (4V) 3400 2500-3600 3600 3800
477 V-8(4V) 500 550 2300 2300 80 BTC BOBTC 3200 2500-3400 3400 3600
534 V-8 (4V) 3000 25600-3200 3200 3400
@ Adjusted with headlights on, sutomatic transmission drive, and A/C operating at maximum cooling.
| @ |If the individusl requirements of the vehicle and/or the use of sub-standard fusls dictate, the initial timing may have to be retarded from the recommended setting to
eliminate detonation (spark knock). If retarding is necessary, it should be done progressively and not to exceed 20 BTDC.
ENGINE PERFORMANCE SPECIFICATIONS (Continued)—MEDIUM AND HEAVY DUTY TRUCK
Dwell Accelarator Pump Valve Lash Belt
Angle Distributor Spark Spark Setting (Cold Or Hot) Tension
Atldle Point Plug Plug Pump Throttle or Clearanca @
Engine Speed Gap Gap No.® Link Lever (Hot) (Ft-Lbs)
401 V-8 (4V) 260-310 0.017 0.028-0.032 BTF-31 No. 2 Hole New
477 V-8 (4V) 0,020 140
534 V-8 (4V) Used
110
@ Installation torque 15-20 ft-Ibs. @ Al belts. A used belt is one that has been in operation for 10 minutes.
*YLINDER HEAD
Combustion Valve Guide Yl ML
e hbkor Bore Dia— Valve Seat Valve In.nert Bore Rocker Arm Gasket
Volume— Standard Valve Seat Saat Runout Arrangsment Diamotar— Stud Bore Surface
Engine ce Int. And Exh. Width Angls (Maximum) | FronttoRear|  Sundod@ | Din-Std L
Ve | 1005-11400 int E-1LE1-1— | Int. 22165-2.2175 2'90::1”“" -l
anvsa 138.0-1435 D | 0.4368-0.4375 | 0.090-0.110 and 0.0015 g Exh. 17405-17415 ——— inches or
54v8 [ 155516100 Exh. an overall of 0.007
450
!

T‘N.J
In cylinder block,

standard maximurm is 0.003 larger than the insert bore diameter.

Velveseat inset to bora inteference fitstandard (intake and exhsust 0.002-0.004). Th

g valva saat insert diamater-standard minimum and

CA1218-A

Head gasket surface finish RMS 80—150
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/

APPETS |
T, PUSHRODS AND T ¥y
VALVE ROCKER ARMS, ROCKER ARM SHAF Vd::* Valve Tappat oy i
Rocker Arm Rocker Arm Liftar
Rocker Arm Rocker Arm b Lift (Maximum Standard Cloarancy !
Shaft To RIW':I:u S Ratio Runout) Diameter ToBore Q)
Engine 00 Shaft Clea 0.8740- 0.0005= /
58 0.026 0.8745 — 0
& 0.7830-0.7840 1:58:1 0020
401,477,534 0.781-0.782 n.qm‘o o.uu:;ﬂd)
@ Wear Limit—00070 @ Wear Limit= 0.0 |
b
s = : |
VALVESERING Valve Spring Pressure— Valve Spring Valve Spring ‘ /
Lbs @ Specified Length Free Length Assambled Height (i
= o Wear Limit (Approx) (Pad to Retainer) L
ngine |
70 202 1-11/16-1-23/32 /
401,477,534 73-81@1.70 65@1 '/
171-189@ 1.28 1
4
VALVES ?
Valve Stem to Valve Vilv i |
Valve Guide Clearance Valve Head Diamoter Face Runout ? I
Engine Intake Exhaust Intake Exhaust Angle (Maximun) (]
401,477,534 0.0010-0.0027 @ 0.0024-0.0040D 2.015-2.025 1.630-1.640 440 00020 ' |
@ Wear Limit 0.0055
]
Valve Stem Diameter E! =
Standard 0.003 Oversize 0.015 Oversize 0.030 Ovensize =
Engine Intake Exhaust Intake Exhaust Intake Exhaust Intake Exhaust
401,477,534 0.4349-0.4358 0.4335-04344 0.4379-0.4388 0.4365-0.4374 0.4499-0.4508 0.4485-0.4494 0.4649-0.4685 | 04635-0464 | 1
CAMSHAFT b
H
Camshaft Jound T
Lobe Lift Theorectical Valve Lift Camshaft to Bexieg 1\
Engine Intake Exhaust Intake Exhaust End Play Wear Limit | Clma® 1%
401,477,534 0.2780 0.2780 0.439 0439 0.003-0.007 0.012 0001008
@ Maximum allowable lobe ift loss (All Engines) 0,005 (D Wear Limit — 0.006 W
CAMSHAFT (Continued) 2y
Engine Engine
il Bearing 401,477 534 Item Bearing anamss iy
(No.1) 24740-2.4750 MNo. 1) 24T60-2410 4 N
Camshaft Journal (No. 2) : : - ‘“
: - haft Bearings (No. 2)
Dismeter—Standard N L d 0
5 :ND' i)) 237-23710 Inside Diameter (No.3) 292
b. I
4 {
{No. 5) N i
Camshaft Bearings e —— Ho:8) \
Location @ (No. 1)
(1) Camshaft Journal maximum runout......., L) ing is sl
Camshaft Journal maximum nut-nf-rounc'j”" - @  Distance in inches that the front edge of the beaind fock.
s |11 1) 1} towards the rear from the front face of the cylinder block: \
CAMSHAFT DRIVE MECHANISM
C \-
Camshaft Gear T amihuft Goar or Sporcket Crankshaft Gear or Sprocket '
Crankshett Goar o Assmbled Assambled |
; ce
mf""" Backlash TIR ::‘m Face Runout Face Runaut Face Runout
A77.534 0.002-0,004 o T 1R Max T1RMax T1RMax
0.006 = 0.006
T
CAl
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LINDER BLOCK - :
CYLINBEE==="""T""Cylinder Bore Cylindor Bore | T
| Fis Dismetor Diamster B"" Main Bearing Distributor Head Gasket
® 0.003 0§ Dhm Bore Shaft Bearing Surface
i meter Diamater Bore Diameter Flatness @
:' 401 4.1250-4.1274 4.1274-4.1285 9.003 inch in any 6
\ 4.5000-4.5024 4.5024-4.50 inches or an overall
4 .5036 o
| 471, 53 i 0.875-0.876 3.3176-3.3184 0.4525-0.4535 of 0.008 inch
® Maximum ROETONNT e - s oot S o 0.001 Wear Limit, ... ]
\ Wcaf Ll:l”‘apm e ............... g.UUS Cylinder bore surface finish RMS. .. .. ....eesveerenererenseseasinennnns 16-35
| MBXIMUIMIBRBIS - o sle sicleitleie sisole Safuie o oivis sis o e timle e i v s e wiie .001 @ Head gaskat surface finish RMS 401, 477000 63 ..\ cvoevenereeneisnnens 60-150
CRANKSHAFT AND FLYWHEEL
Main Bearing Main Bearing e B.fi"' Magin Boari Thrust Main and Main and Rod
e in Bearing 3 y
Engine Journal Journal Runout— Taieral Bearing Rod Bearing Bearing Journal
Diameter (O Maximum (@ Thrust Face Max. Taper Journal Journal Finish Thrust Face
Runout Length R MS Mox. Finish RM S
___491_,4_77,-534 3.1246-3.1254 0.0025 0.001 0.0003 Per Inch 1.279-1.281 12 20
® Maximum Out-of-round 0.0004 @ Wear Limit 0.004
ConnectingRod |  Connecting Rod Crankshaft Crashaminle Flywheal Fiywheo! 0 D
Engine Journal Bearing Journal Free End REacys! Clutch Face Runout
A 3 Block Runout
Diameter Maximum Taper Play Runout Standard Automatic
T1R Max.
Transmission Transmission
401,477, 534 2.7092-2.7100 0.0004 Per Inch 0.004-0.008 @ 0.010 0.010 0.018 0.020
® Maximum Out-of-round 0.0004 @ Wear Limit 0.012
CRANKSHAFT BEARINGS
Connecting Rod Bearings Main Bearings
Engine To Crankshaft Clearance Wall Thickness To Crankshaft Clearance Wall Thickness
Desired Allowahble —Standard @ Desired Allowable —Standard @
401 o}
477 0.0015-0.0025 0.0015-0.0035 0.0957-0.0962 0.0015-0.0025 0.0015-0.0036 0.0951-0.0955
534
@ 0.002 U.S. thickness.. . ... Add 0.0010 to standard thickness (@ 0.002 U. S. thickness..... Add 0.0010 to standard thickness
(@ Thrust Bearing Wall Thickness............ 0.0949-0.0854
CONNECTING ROD
i Connecting Rod Connecting Rod Assembly
Piston Pin Connecting Rod Connecting Rod Alignmant Max. (Assambled to Crankshaft)
Engine Bore or Bushing Bearing Bore Length Tot. Difference_(3)
ID @ Diameter () Center to Center Twist Bend Side Clearance Wear Limit
’ 004 0.0060-0.0140 0.0170
401,477, 534 1.2201-1.2204 2.9032-2.9040 7.7390-7.7410 0.012‘ : 0 : S —
© Pistonpin bushing or bore @ snn[rjlac;{ng mibaanlr:gh:?trz::i):;n:;en;::t::u:ar:;:e! ::;:nthesamevemcal ;)lafe
; in bushing and cranks
VXU OULOR1OUNG ... 00002 o within the specified total difference at ends of 8-inch long bar measured 4 inches on each
D L e 0.0002 T
PISTON
Ring Groove Width
Diameter @ : ; i
Engina Cylinder Bore Piston Pin Compression .
. ® | Bore Diameter Top Intermed. Bottom 0il
‘*Tr~_ Coded Red Coded Blue 0.003 Oversize | Clearance
|
w\ 4.1233-4.1239 | 4.1245-4.1251| 4.1257-4.1263 0.0965— 0.0965— 0.0865- 0.1880-
534 4.4383-4.4989 | 4.4995-4.5001( 4.5007-4.5013 0.0028-0.0034 1.2202-1.2205 0.0975 0.0975 0.0975 0.1890
® Measureg
80 to pin centerline and at pi ing height
® R at pin centering heignt. SFT nce. Wear limit 0.008
efer to Part 2101 in Shop Manual for the proper procedures for measuring piston to bore cleara TN

C5!



€52

Super Duty Engines 2 ,' ,
21-26-28 N'“‘%/
L/ /
/
‘/
PISTON PIN i i Dismeter To Piston  /
Siadai 0,001 Oversize 0.002 Oversize Clearance A
Length | /
E::;- 3.335-3.350 1.2198-1.2201 1.2208-1.2211 1.2218-1.2221 0.0003-0.0005
477,534 3.840-3.855 Y/
@ Wear Limit 0.0010 ——
PISTON RINGS = Side Clearance Ring Gap
ession Rim @ oil Comprassion Ring D oil Compression Ring
Cumpresse :m“‘ Top Bottom Ring Top Bottom //
:D':':";_I 5 J:z';_ 0030 0.1859— 0.0029- 0.0025— 0.0014— 0.018- 0.015-
5:;4 u 0936 00340 0.1866 0.0046 @ 0.0045 @ 0.0045@ 0.039 0036Q "
@  Intermediate ring width and clearance is same as top compression ring @  Weor limit 0'0532 ;
ion ri limit 0.00
@ Intermediate ring gap is the same es bottom compression ring @ Wear limi —
WATER PUMP
Water Pump Pulley to Water Pump I |
Engine Ratio Assambly Dimensions
Low Crankshaft Front Fece of Pulley Hub Impoller to Hm/
Engine and Model Fan Mounted Pump Housing Face Mounting Surface Clearne
401,477,534 Conventionel Cab 0.90:1 1.00:1 5.48 0.0005-0,025 E_l:_
401,477,534 Tilt Cab 0.85:1 = = = '
FRONT FACE OF SHAFT TO FRONT FACE =
OF HUB OR PULLEY =
401, 477, 534 0.732-0.738 Pulley 0.812-0818 -l
OIL PUMP 3
Relisf Valve Drive Shaft Relief Rotor Assambly Outer Race 3
. Spring :I'nn:iun-l.bs To Housing Valve End Cloarance- To Housing
E::lm @ Specified Longth Bearing Clearance Clearance (Pump Assambled) (Radial Clearsnct) .
10.7-11.8@1.07 ~ 0.006-0.011
471,534 0.0015-0.002 0.0015-0.0029 0.0010-0.0035 B
L
APPROXIMATE OIL PAN CAPACITIES ‘h\ J
Crankcase
Capacity ENGINE o
(Quarts|
) T 401,477 and 534 V-8 e |
.S. Measure
. i 200
O Add two quarts extra when changing ofl filzer JURY | Imperiel Measure 4_,13,/ .

TORQUE LIMITS

NOTE: All values given are in Ft-Lbs unless otherwise statad

Or watsr-rpsistant ssaler,

Itsm Engines Applicable
Cylinder Head Bolts Step 1 401,477,534
Cylinder Head Bolts Step 2 401,477, 534
Cylinder Head Bolts Step 3 401,477,534
Main Bearing Cap Bolts 401,477, 534

0il threads with lightweight engine oil unless the threads require oil resistent

Torque

item

Engines Applicable

Tomue

130140

0il Pan to Cylinder Block

150-160

Oil Pan Drain Plug

401,477, 534

10-13

401, 477, 534

26-35

170-180

Intaka Manifold to

401, 477, 534

2328

130-150

Cylinder Head

cAl
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TOROUE LIMITS (Continued)

values given are in Ft-Lbs unless otherwise stated. 0il threads

Ne Al'ﬂlliﬂ oil resistant or water resistant sealer. With lightweight engin oil unless the threads
s Engines Applicable m___ﬁ Item Engines Applicable Torque
Exhaust Manifold 10 BT A Water Pump To Cylinder | 401, 477, 534 23-28
Cylinder Head — Block to Front Cover
Exhaust Manifo = = TR
:;:a::;: =i Bk | 401,477,530 BT Ogi:’:::mli)p Tube To 401, 477, 534 12-15
o1 Pump Cover Plate 401, 477, 534 6-9 | Valve Rocker Arm Cover 401, 477, 534 5-7
o1 Filter Center Bolt 401,477,534 45-50 Valve Push Rod 101, 477, 530 10
Fiywheel to Crankshaft 401,477,534 100-110 Chamber Cover Cen;er E;Id Bolts
Exhaust Manifold t0 MRS e | Side Bolts 7
fauffler Inlet Pipe Medium and i Fuel Pump to Cylinder Block | — =
Heavy Duty Or Cylinder Front Cover
Trucks 25-30 Qil Cooler to Cylinder Block | 401,477, 534 20-25
Engine Governor 10 401,477, 534 23-28 Connecting Rod Nuts 401,477, 534 60-65
Cylinder Block Fuel Filter Center Bolt 401,477,534 18-22
[Vaive Racker Arm Adjustment|401, 477, 534 30-35 CyllnderFront.Cover 201,477,534 -0
Screw-Locknut Water Outlet Housing 401,477, 534 23-28
Dl Filter Adapter to 401,477,534 14-19 Camshaft Sprocket or 401,477, 534 20-24
Cylinder Block Gear to Camshaft
|Demper or Pulley 401, 477, 534 130-145 Camshaft Thrust 401,477, 534 12-15
1o Crankshaft Plate to Block
MEDIUM AND HEAVY TRUCK ENGINE SUPPORT TORGUE LIMITS
Supports Engine Application Thread Size Torque Ft-Lbs
Front 401-477 and 534 V 8 Engine Front bracket to crossmember 5/8—18 145-165
Engine Front Mounting Bracket To Engine Cover 3/8-16 31-42
Insulator to Spacers 1/2-13 75-105
Engine Frant Support Bracket to Front Support 1/2-13 75-105
Rear 401-477 and 534 V 8 Engine Rear Support to Clutch Housing Bracket 5/8-18 145-165
Engine Rear Mounting Bracket to Clutch Housing 1/2—13 75-105
Cap to Support 5/8-18 75-105
Engine Rear Support Bracket to Frame 1/2-13 75-105
5/8-11 150-205
GENERAL TORQUE LIMITS
[_TUROUE LIMITS FOR VARIOUS SIZE BCLTS.
NOTE: The torque values in this table are to be used ONLY for standard bolts and nuts where a specific torque value
has not been listed in the preceding tables,
Size (Inches) 1/4—20 1/4-28 5/16-18 5/16-24 3/8-16 3/8-24
Torque (Fi-Lbs) 6-9 6-9 12-15 15-18 23-28 30-35
S22 nches) 716-14 7/16-20 1/2-13 172-20 918518 Bl
Torque (FT-Lbs) 45-50 50-60 60-70 70-80 85-95 130-145
SEALERS
= Ford Part No.
Loerir 5 C3AZ 19554-A
~0hte (thread locking compound)
e CA1218:A8

€53
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= Ignition System 23-00-01
01 General Ignition Service
Model Application — All Gas Engines
COMPONENT Page COMPONENT Page
ARE-14-16 TESTER COoIL
Breaker Point Resistance Test . .......... 01-06 Cleaninoit - - - - -Ehiiie bt A - 01-15
Distributor Mechanical Operation Test 2. 01-06 Coil to Ground Test.......ocoveeeianes 01-04
Distributor Spark Advance Test.......... 01-07 Coll TESE  asic s « » nihaahs <eakefaiasii ot initaid 01-05
Insulation and Leakage Test .........-- 01-06 Spark Intensity Test ........ooooeooeee 01-05
ARE-27-44 DWELL TESTER CONDENSER
D s e ORI i 01-05 Installation. . .. . SRR s - SRl 2 01-11
ARE-236 TESTER HEmDYalsges -+« -l L sl G s 01-11
DTN BSTS Rt « - - E e bnnis susionniais 01-06 DISTRIBUTOR
Distributor Mechanical Operation Test ... .- 01-06 Advance and Retard Check (On Engine). ... .. 01-07
Distributor Spark Advance Test ...... --- 01-07 Advar}ce and Retard Test --------------- 01-07
Insulation and Leakage Test ...« 01-06 Cleaning and |nspectnon. ................ 01-15
BREAKER POINTS Centrifugal Advance Adjustment ... ...... 01-07
Ntirieen NS s ams BRI 01-09 Dual Diaphragm Test  ..........oooene 01-08
BleaningL et o o s b v e 01-15 Initial lgnition Tim.ing ................ 01-11
Dwell Angle Adjustment ......c---o " 01-06 Mechanical Operatloq et e SR 01-06
B, e A 01-09 Vacuum Advance Adjustment ........... 01-07
Istallationmee . .. . ettt . - - 01-11| | DISTRIBUTOR CAP
] e T 01-11 Cleaning and Inspection ................ 01-15
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IGNITION SYSTEM
Battery to Coil Voltmeter Test

Breaker Point Resistance Test

Cleaning and |nspection
Coil to Ground \oltmeter Test
Ignition Switch Voltmeter Test

Test

IGNITION SWITCH
Voltmeter Test
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Starting Ignition Circuit Voltmeter Test
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All 1971 truck gasoline engines are
equipped with the Imco Exhaust
Emission Control System. Positive
crankcase ventilation is continued on
all gasoline-powered trucks.

E-Series and F-100 trucks using
the 240-6 or 302 V-8 engine and
automatic transmission are equipped
with an electronic distributor modu-
lator for closer control of the spark
advance during low-speed and idle
operation. Additionally, E-Series and
F-100 trucks equipped with 240-6
engines and manual transmission
offered for sale in California have this
device installed. This control is
designed to further reduce engine
exhaust emission. Service information
on this and other distributor control
devices is given in Part 23-15.

Distributor specifications (Parts
23-10 and 23-16) have been, in some
cases, changed. New distributor part
numbers reflect these changes.
~ Other than the above, the 1971
ignition systems are basical
as the 1970 systems. s same

_Tg maintain the required exhaust
emission levels, the carburetor must be
kept in good operating condition and
be ?dJ“S'hed l‘° specifications, and the
engine should be i :
condition. e GRSIAHnE

Additional engine pe
checks are required top r}fg;nartlﬁe
exhaust emissions at the specifi g
ammll.m\g;a pollutant level. Refer ¢ t;e
ppiicable owners manual for thege

€55

performance checks and the recom-
mended intervals,

When performing tests, adjust-
ments or repairs to the engine, ignition
system or fuel system, it is essential to
follow the procedures and specifica-
tions in Groups 21, 23 and 24 of this
manual,

This part covers conventional
ignition system description, test,
adjust ments and repair operations.

Distributor control systems, such
as electronic modulators, vacuum
control valves and related mechanisms
are covered in Part 23-15.

Complete engine performance
specifications, including engine, igni-
tion and fuel system components, are
covered in Group 12. All other speci
fica tions for ignition system compo-
nents are coverd in Parts 23-10 and
23-16.

For distributor removal, disas-
semlfly, assembly, installation, major
repair procedures and specification,

refer to the pertinent part of this
group.

DISTRIBUTOR IDENTIFICATIO“

The‘ distributor identification
numt)er 1s stamped on the distributor
housing. The basic part number for
ungoverned distributors is 12127. To
Procure  replacement parts it is
necessary to know the part’ number
prefix gnd suffix and, in some cases
the design code change (Fig, 1),

PART NUMBER PREFIX

PART NUMBER SUFFIX

i ,/ \
E‘j@%ﬁz@x w}}

A Y

DESIGN CHANGE

ASSEMBLY CODE (YEAR, MONTH, WEEK)
B 2895-B

FIG. 1 Distributor Identification

Always refer to the Master Parts
Catalog for parts usage and “‘g:
changeability before replacing 8 ‘a
tributor or a component part or
distributor.
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2 TESTING

GENERAL INFORMATION

Conventional Ignition
System

The conventional ignition system
consists of a primary (low voltage) and
a secondary (high voltage) circuit (Fig.
2).

; The primary circuit consists of the:

1. Battery.

2, Ignition switch,

3. Primary circuit resistance wire.

4, Primary windings of the ignition
coil.

5. Breaker points.

6. Condenser.

The secondary circuit consists of
the:

1, Secondary windings of the
ignition coil.

2. Distributor rotor.

3. Distributor cap.

4, High tension wires.

5. Spark plugs.

When the breaker points are
closed, current flows from the battery
through the ignition switch to the
primary windings in the coil, then to
ground through the closed breaker
points. When the breaker points open,
the magnetic field built up in the
primary windings of the coil moves

IGNITION _.START

4\ TERMINAL CONNECTOR
20 PRIMARY RESISTANCE WIRE

IIIIIIIIIIIIIIIIII-..

IGNITION SWITCH

%

BATTERY

5l

([ ((Gemesrees

QUICK
DISCONNECT

RELAY

@D
‘ e

BATTERY:

S PRIMARY CIRCUIT
BEEEEm SECONDARY CIRCUIT

FIG. 2

through the secondary windings of the

coil producing high voltage, Hi

;oltage is. produced each gtime tghl;
ﬂreaker points open, The high voltage
lf.)ws througl_l the coil high tension
ead to the distributor cap where the
rotor d:st!:ibutcs it to one of the spark
ph{g terminals in the distributor cap.

IS Pprocess is repeated for every
Power stroke of the engine.

Transistor Ignition
System :

The Permatuned transistor ignition
system is available on the 361, 391,
401, 477 and 534 V-8 engines. Figure
3 shows a schematic of the transistor
ignition system.

The ignition coil primary in the
transistor system is designed to draw
12 amperes peak current, or approx-
imately 5.5 amperes average current as
indicated on an ammeter, in order to
provide high spark plug voltage at the
higher engine speeds.

The transistor in the system acts as
a heavy duty switch or relay. It is
similar in action to a horn relay,
except that it has no moving parts,
and thus acts with very little time lag.
The transistor is connected between
the battery and the coil, and is used to
make and break the coil primary
circuit.

SPARK PLUG

oUoDDoD

o &

DISTRIBUTOR

B3220-A

Typical Conventional Ignition System Circuit

The distributor controls the tran-
sistor. The 7.1-7.9-ohm resistor,
connected between the distributor and
the transistor (in the wiring harness),
limits the transistor control current
(and distributor point current) to 0.5
ampere. The low distributor point
current eliminates pitting and pgives
long distributor point life.

The amplifier assembly (Fig. 4) is
mounted away from the engine to
protect the parts from engine heat.

A ceramic ballast resistor block
and a tachometer connector block are
mounted in the engine compartment.

The tachometer block is used to
connect a tachometer or other test
equipment into the circuit. Do not
connect test equipment into the circuit
in any other manner, or readings will
be inaccurate and damage may occur
to the transistor, or change its
operating characteristics.

Connect the tachometer red lead to
the tachometer block small terminal
and black lead to the large terminal,
when making tests.

DIAGNOSIS

Refer to the appropriate Section of
the Truck Diagnosis Manual for
diagnosis procedures.

Transistor Ignition
System

Do not use any testing procedures or
conventional shortcuts other than
those listed below, or extensive
damage can result to the system.

TESTS
Spark Intensity Test

Trouble Isolation

1. Disconnect the brown wire from
the starter relay I terminal and the red
and blue wire from the starter relay S
terminal.

2. Remove the coil high tension
lead from the distributor cap.

3. Turn on the ignition switch.

4, While holding the high tension
lead approximately 3/16 inch from the
cylinder head or any other good
ground, crank the engine by using an
auxiliary starter switch between the
starter relay battery and S terminals.

If the spark is good, the trouble
lies in the secondary circuit.

If there is no spark or a weak
spark, the trouble is in the primary
circuit, coil to distributor high tension
lead, or the coil.

€56
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Primary Circuit

articular
ignition problem to 2 p
cgyrllinder. proceed as follows:

L i lug wire
A breakdown or energy loss in the e et o ST tlo |
- . . d b : "
5"5"1-'3: ;‘ﬂ;f@'}ﬁz g?uls:ose gr Ched:i the spark intensity of one wire
efectr i 2 |
coolel R T i * “2. Install a terminal adapter in the

sticking or improperly adjusted
breaker points: a defective coil; or
defective condenser. :

A complete test of the primary
circuit consists of checking the circuit
from the battery to the coil, the circuit
from the coil to ground, and the
starting ignition circuit. ‘

Excessive voltage drop In the
primary circuit will reduce the
secondary output of the ignition coil,
resulting in hard starting and poor
performance. ;

To isolate a trouble in the primary
circuit, use a voltmeter and perform
the following tests: Battery to Coil;
Starting Ignition Circuit; Resistance
Wire; Coil to Ground; or Breaker
Points.

Secondary Circuit

A breakdown or energy loss in the
secondary circuit can be caused by:
fouled or improperly adjusted spark
plugs; defective high tension wiring; or
high tension leakage across the coil,
distributor cap or rotor resulting from
an accumulation of dirt.

To check the spark intensity at the
spark plugs, thereby isolating an

inal of the wire to be checked.
;‘J:s;mnlg insulated pliers _hold the adapter
approximately 3/16-inch from the
exhaust manifold and crank _the
engine, using a remote starter switch,
The spark should jump the gap

ularly.

& 3. Ify the spark intensity of all the
wires is satisfactory, the coil, con-
denser, rotor, distributor cap and the
secondary wires are probably satis-
factory.

If the spark is good at only some
wires, check the resistance of the
faulty leads.

If the spark is equal at all wires,
but weak or intermittent, check the
coil, distributor cap and the coil to
distributor high tension wire. The wire
should be clean and bright on the
conducting ends, and on the coil tower
and distributor sockets. The wire
should fit snugly and be bottomed in
the sockets.

Battery to Coil Voltmeter Test

1. Connect the voltmeter leads as
shown in Fig. 5.

B 34.1

FIG. 4  Amplifier Assembly

2, Install a jumper wj
distributor terminal of the am
good ground on the distrib:;l
housing. a
0m3. Turn the lights and aCoessories

4. Turn the ignition switch o

5. If the voltmeter reading'is
between 4.5 and 6.9 volts, the primary
circuit from the battery to the coil is
satisfactory.

6. If the voltmeter reading is
greater than 6.9 volts, check the
following:

The battery and cables for loose
connections or corrosion.

{

|
l
|

IGNITION (b
START E————
o Nios
BATTERY DISTRIBUTOR CAP
TACH BLOCK L_1 !
AgLy __ 0330HMS |
IGNITION SWITCH 1 suaLc erumaL [ - 'It ¥
(RED SIDE) | BALLAST
I | i} RESISTORS
| o I

W 0.43 OHMS

STARTER RELAY :
|

LARGE TERMINAL
= (BLACK SIDE)

Brown

ZENER DIODE

Red-Blue
. DISTRIBUTOR I LH
| 40 MF
AT )
I spARK PLUG| -
B
ATTERY Green I :
7.1-7.9 OHMS L : -
. mackY\/v\M.»\.(
AMPL
: . : TFIER BMH
' 3 | : reen
P, Transistor Ignition Svstam
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Rotunda RE-16-31 or //
RE-27-44 Tester

Primary Wire
From Switch to
“'B'"" TERMINAL

B 3224.D

FIG. § Battery-to-Coil and
Starting Ignition Circuit Test

The primary wiring for worn
insulation, broken strands, and loose
or corroded terminals.

The resistance wire for damage.

The starter relay to ignition switch
for malfunctions.

If the voltmeter reading is less than
4.5 volts the resistance wire should be
replaced.

Rotunda RE.16-31
or RE.27.44 Tester

ACCESSORY
TERMINAL

B3225-A

FIG. 6  Ignition Switch Test

Starting Ignition Circuit
Voltmeter Test

1. Cpnnect the voltmeter leads as
shown in Fig, 5.

2, Disconnect and ground the coil
to distributor high tension lead at the
distributor,

3. With the ignition switch off,
crank the engine by installing a jumper
wire between the battery and the S
termmga.l of the starter relay while
observing the voltage drop.

4. If the voltage drop is 0.1 volt or
Iess_;, the starting ignition circuit is
satisfactory.

5. If the voltage drop is greater
than.O.l volt, clean and tighten the
terminals in the circuit or replace the
wiring as necessary.

Igntion Switch
Voltmeter Test

1. Connect the voltmeter leads as
shown in Fig. 6.

2. Install a jumper wire from the
distributor terminal of the coil to a
good ground on the distributor body.

3. Turn all of the accessories and
lights off.

4. Turn the ignition switch on.

5. If the voltmeter reading is 0.3
volt or less, the ignition switch and the
relay to switch wire are satisfactory.

6. If the voltmeter reading is
greater than 0.3 volt, the ignition
switch and/or the wire are defective.

Resistance Wire
Voltmeter Test

1. Connect the voltmeter leads as
shown in Fig. 7.

2. Install a jumper wire from the
DIST terminal of the coil to a good

ground.
3. Turn all of the accessories and

lights off.

4, Turn the ignition switch on.

5, If the voltmeter reading is
between 6.6 and 4.5 volts, the
resistance wire is satisfactory.

6. If the voltmeter reading is
greater than 6.6 volts, or less than 4.5
replace the resistance wire.

7. Turn the ignition switch off.
Disconnect the voltmeter leads. Re-
move the jumper wire connected to
the coil DIST terminal and the
distributor. Remove the jumper wire
connected to the coil BAT terminal
and the coil BAT lead. Connect the
BAT lead to the BAT terminal and go
on to the Coil to Ground Test.

Coil to Ground
Voltmeter Test
1. Connect the voltmeter leads as
shown in Fig. 8.

RE.27-44 Tester

TO DISTRIBUTOR

B3226-A

FIG. 7 Resistance Wire Test

2. Close the breaker points.

3. Turn all lights and accessories
off.

4, Turn the ignition switch on.

5. If the voltmeter reading is 0.25
volt or less, the primary circuit from
coil to ground is satisfactory.

6. If the voltmeter reading is
greater than 0.25 volt, test the voltage
drop between each of the following:

Rotunda RE-16-31 or
RE-27-44 Tesfii,_._

Red
B/{S D
B3227-A
FIG. 8 Coil to Ground Test
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and the breaker ek

The e f the coil to distributor

connections 0

primary Wwire.
The movabl

breaker plate.
The breaker plate an

_tributor housing. : ;

% The distributor housing and engin®

d. .
BTO\..I,I.I Turn the ignition switch off.

Disconnect the voltmeter leads.
Breaker Points Check

Clean and inspect the breaker
points by following the Qrocedure
under Cleaning and Inspection (Sec-
tion 5 of this Part).

The breaker point dwell can be
checked with a distributor tester or a
dwell meter by following the proce-
dure under Distributor Tests in this
section of the manual.

The breaker point resistance can be
checked with a Rotunda RE-1416
distributor tester by following t1_1e
procedure under Distributor Tests in
this section of the manual.

Coil Test

Clean and inspect the coil by
following the procedure under Clean-
ing and Inspection (Section 3 of this
Part).

Check the coil on a coil tester by
following the manufacturers instruc-
tions. Check for ohms resistance both
primary and secondary. Also check
the amperage draw both with the
engine idling and stopped. These
checks should all fall within specifi-
cations.

¢ breaker point and the

d the dis-

Secondary (High
Tension) Wires
Resistance Test

_ The secondary wires include the
wires connecting the distributor cap to
the spark plugs and the wire
connecting the center terminal of the
distributor cap to the center terminal
of t(l;le ignition coil,

_ Clean and inspect the seco
winng by following the proczgiz
qnder Cleaning and Inspection (Sec-
tion 5 of this Part).

These wires are the rad
ance-type which
frcquency electric;
the source of i

i0 resist-
ﬁlt.er out the high
ql_lmpulses that are
Ignition noise interfer-
1stance of each wire

kceed 1000 ohms per i
W_hen chec!gng_ th.e. resistancgei)tl'nfl}]:

wires wi
et Wwith a probe, The
conductor,
When remov; '
r Oving the wires from the

spark pl
rca Plug Erasp and twist the
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/

then pull the cap off the
o not pull on the wire
ction inside the

mouldec} can
spark plug.
he wire conne
t::;auzlea; becot:ncd s:&agrea(;cd or the
g e da .
msu’}‘zg(::;:;l?ythe spark intensity at the
spark plugs, proceed as follows:

1. Disconnect 2 spgrk plug wire.
Check the spark intensity of one wire

e. .
¥ az.nll::stall a terminal adapter in the
terminal of the wire to be ch;cked ;
Hold the adapter approxxmqtcly
3/16-inch from the exhaust manifold
and crank the engine, using a remotc
starter switch. The spark should jump

regularly.
i 3g.a¥f th% spark intensity of all the
wires is satisfactory, the coil, con-
denser, rotor, distributor cap and t!xe
secondary wires are probably satis-
factory.

If the spark is good at only some
wires, check the resistance of the
faulty leads.

If the spark is equal at all wires,
but weak or intermittent, check the
coil, distributor cap and the coil to
distributor high tension wire.

Spark Plug Test

Inspect, clean and gap the plugs
following the instructions in Sections 4
and 5. After the proper gap is ob
tained, check the plugs on a testing
machine. Compare the sparking effi-
ciency of the cleaned and gapped plug
with a new plug. Replace the plug if it
fails to meet 70 percent of the new
plug performance.

Test the plugs for compression
leakage at the insulator seal. Apply a
coating of oil to the shoulder of the
plug where the insulator projects
through the shell, and to the top of the
plug,. where the center electrode and
terminal project from the insulator.
Pl_ace the spark plug under pressure
with the tester's high tension wire
removed from the spark plug. Leakage
18 indicated by air bubbling through
tl_'ne oil. If the test indicates compres-
sion leakage, replace the plug, If the
Plug is satisfactory, wipe it clean.

Distributor Checks

Distributor Shaft End Pla
If the shaft end play is notyto
:geciﬁcanons, check the location of
di:t nggar on the shaft (6-cyl. engine
o utor), or the distributor shaft
d? ar, (dual advance 8-cyl. engine
1stributor), X o
Thez-hCyftl. Engine Distributor
A g‘ end play‘ can be checked
i, 8 1stributor installed on the

1. Mount a djg] ;.
distributor so that gl}:ldlpm"f oy
rests on the top of . "‘dicalu:“-M ‘
shaft. 3 d"“fibuup
'“2. Push the shaf dow !
will go and set the dia . - frg,
Zero. Sl '“dicato:‘ol; |

3. Pull the distriby

: t
as far as it will go an(()ir :h“"PWard
play. The end play shou]::]ad oy |
specifications  with e i Vithy
removed or installed,
8-Cyl. Engine Dj

1. Remove the distrip
engine.

2_. Place the distrip
holding tool and clamp it iy , .

3. Push the distribyg s
upward as far as it will go, gnq chlﬁ ‘
the end play with a feeler gauge Pll?uki ‘
between the collar and the distribyy
base. Thp end play should bewith?;
the spectﬁcd limits, If the shaft ¢
play is not to specifications, check g,
location of the distributor shaff cqly

Distribufor

Tests—Rotunda
ARE-27-44 Dwell
Tester

P of th

Stributy

utor iy

Test Connections Convention
Ignition System Distribufor

1, Disconnect the distributor
primary wire at the coil. Conned &

short jumper wire to the DIST

terminal of the coil and the distrbut
primary wire, Connect the red lead o
the jumper wire.
2. Connect the black lead 102 god
ground on the engine.
Transister Ignition System
Distributor 4
1. Connect the red lgad to ther
(small) tach block terminal. 5
2, Connect the black leaqz
black (large) tach block termind
Dwell Angle Check
1. Disconnect qnd P
distributor vacuum line(s)-
the tester.
2. Turn the test contr
the set position. i
3 Agjust the set control kﬂﬁ‘:‘; p
the needle on the dwell metef
with the set line. it ide.
4, Start the engine and L
5. Turn the test contro
CYL position. o
£ 6% Read pthe dwell anfil; ::adinz
dwell meter and compare
to specifications. :
{ Turn off the 5“3‘:‘; bc]gw‘h'
8. If the dwell angl® bkt p‘;‘i
specified amount, gl angl® |
gap is too large. Ift ; " mouth
above the spect le x> smal!

ol knoh @

%

e T

s

-
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If the dwell is to specifications,
turn the test selector knob to the OFF
position and disconnect the tester
Jeads, and jumper wire; then connect
the distributor vacuum line(s).

Dwell Angle Adjustment

If the dwell angle is not within
speciﬁcations, proceed as follows:

1. Remove the coil high tension
lead from the distributor and ground
lt 2. Remove the distributor cap and
place it out of the way.

3, Disconnect the brown wire (I
terminal) and the red and blue wire (S
terminal) from the starter relay.

4, Loosen the breaker point
assembly retaining screw near the
breaker point contacts.

5, With the ignition on, crank the
engine with an auxiliary starter switch
connected between the battery and S
terminals of the starter relay and
terminals of the starter relay and
adjust the gap to specifications.

6. Release the auxiliary starter
switch and tighten the breaker point
assembly retaining screw.

7. Since the adjustment may have
changed when the retaining screw was
tightened, crank the engine again with
the auxiliary starter switch and check
the dwell. When the dwell is properly
adjusted, remove the jumper wire,
auxiliary starter switch and tester
leads and install the distributor cap,
coil high tension lead and starter relay
wires. Connect the distributor vacuum
line(s).

Distributor
Tests—Rotunda
Distributor Tester

Mounting Distributor
ARE-236 Tester

1, Adjust the distributor support
arm in relation to the distributor shaft
length.

2. Set the distributor in the support
arm and enter the lower end of the
distributor shaft in the Syncrograph
chuck.

3. Tighten the chuck on the
distributor shaft, using the wrench
located near the support arm column.

4. Align the distributor shaft by
shifting the support arm and distrib-
utor, and tighten the clamp screw.
5. Clamp the distributor securely
n the distrbutor support arm clamp
50 that it will not turn in its mounting.
: 6. Connect the Synchrograph test
¢ad to the primary wire of the
distributor,

& t;l Connect the tester vacuum line
th ¢ vacuum diaphragm fitting. Since
€ transistor ignition distributor does

not have a condenser, (the wir:

been cut) it will be ncces(sary to iilslt]:lsi

one in the circuit of the tester (Fig. 9).
Mounting Distributor

: C?RE-M-IG Tester
. 1. Clamp the distributor
in the @istn‘butor support an:e‘é;l;rﬂ:’)
50 that it will not turn in its mounting.

2, Loosen the hand-operated
locking screw on the side of distributor
Support arm, and adjust the support
arm column up or down by turning
the crank on the knob at the top of the
column until the distributor shaft or
adapter shaft can be securely fastened
in the driving chuck.

3. Securely tighten the drive chuck
to the distributor drive shaft by means
of the chuck key, attached by a chain
to the Synchrograph.

4. Rotate the drive chuck by hand
to make sure the distributor shaft
turns freely and then tighten the
locking screw on the distributor
support arm.

S. Connect the Synchrograph test
lead to the primary or distributor-
transistor lead wire of the distributor.

Breaker Point
Resistance

ARE-14-16 Tester

1. Turn the test selector to the
POINT RES. position.

2. Revolve the chuck by hand until
the distributor breaker points are
closed.

3. The meter pointer on the cam
angle meter should read in the OK
zone at the left side of the meter scale
to specifications. If the meter pointer
does not fall in the OK zone, there is
excessive resistance caused by a faulty
contact across the distributor points, a
faulty primary lead, or a poorly
grounded base plate. A faulty contact
across the distributor points indicates
improper Spring tension or burned or

pitted points.

Insulation and Leakage
ARE-236 and
ARE-14-16 Tesfers

1. Turn the test selector to the cam
angle position and r_cvqlve the chuck
by hand until the distributor breaker
contacts are Open.

2. The cam angle meter shopld
show a zero reading. If a zero reading
is not obtained, a short circuit to

exists.
gl’m;fdshort could be caused by poor
primary Wire insulation, a shorted
condenser or a short between the
breaker arm and breaker plate.

Mechanical
Operation—ARE-236
and ARE-14-16 Testers

1, Turn the OFF, SET, CAM,
SYNC. switch to the SET position.

2. Adjust the SET TACH control
so that tachometer pointer is on the
SET line.

3. Turn the OFF, SET, CAM,
SYNC. switch to the SYNC. position.

4, On an ARE-14-16 Tester, turn
the test selector to the SYNCHRO.
position and check to make sure that
the drive chuck is securely tightened
on the distributor shaft.

5, Turn the MOTOR switch to the
LEFT for 8 cylinder setting.

6. Adjust the speed control to vary
the distributor speed between 400 and
4000 engine rpm, or at the maximum
speed of the engine on which the
distributor is used. Erratic or thin
faint flashes of light preceding the
regular flashes as the speed of rotation
is increased can be due to weak
breaker arm spring tension or binding
of the breaker arm on the pivot pin,

7. Operate the distributor at
approximately 2500 engine rpm and
move the protractor scale so that the
zero degree mark on the scale is
opposite one of the neon flashes. The
balance of all the flashes should come
within 1 degree, plus or minus, evenly
around the protractor scale. A
variation larger than 1 degree or
erratic or wandering flashes may be
caused by a worn cam or distributor
shaft or a bent distributor shaft.

Dwell ANGLE

Disconnect and plug the distrib-
utor vacuum line(s).

1. On an ARE-236 Tester turn the
OFF, SET, CAM, SYNC. switch to
the CAM position. Operate the
distributor at about 1000 rpm.

2. On an ARE-14-16 Tester, turn
the cylinder selector to the 8 position.

Turn the test selector switch to the
cam angle position and operate the
distributor at approximately 1000
engine rpm.

3. Adjust the breaker point gap
until the dwell angle is to specifica-
tions. Connect the distributor vacuum
line(s).

Breaker Plate Wear

A worn breaker plate on the
distributor will cause the breaker point
g2p and contact dwell to change as
engine speed and load conditions are
varied.

Adjust the test set to O degree
advance, 0 inches vacuum, and 100
rpm. Adjust the dwell angle to 26
degrees. Apply vacuum to the dis-
tributor diaphragm and increase it
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e observing the
gl The maximum
should not

ery  slowly
;’ngcated dwell aqgltg.n

ngle varnatio )
57::?eld 86 gdo::grc:c:s when going from

cmstant
yacuum at ¢ L
zero t0 maximum iy &5

the diaphragm rod
Distributor Advance

and Retard Check—0On

Engine o

Check gtlhe {nitial ignition timing,

centrifugal advance, vacuum'advance,

and vacuum retard (dual-dmphragm

distributor), following the p_roccdure

under [Initial Ignition Timing -
justment in Section 3 of this Part.

Distributor Spark

Advance
Test—ARE-236 and
ARE-14-16 Testers

The spark advance is chcck;d_to
determine if the ignition timing
advances in proper relation to engine
speed and load.

Dual Advance Distributor

1, Check the contact dwell. If the
contact dwell or the breaker point gap
is not within specifications, adjust the
breaker points.

2. Check the breaker arm spring
tension and adjust it, if necessary.

The dual advance distributor has
two independently operated spark
advance systems. Each system is

adjusted separately. Adjust the cen-
trifugal advance before adjusting the
vacuum advance.
Centrifugal Advance
1. Do not connect the test set
vacuum line to the diaphragm. Set the
test set to O degree advance and the

CONDENSER

B3311.4

FIG., ¢

A Testi .
Distributor N9 Transistor Ignition

General 1gntive — -

initial TPM setting listed in the

ifications: e '
Speczlﬁc()peratc the distributor 1n the
direc'tion of rotating (countcrclock-
wise) and slowly increasc thehrpn:‘ t(:
the setting SPEC | the 1‘?
advance reading listed in the speciii-

can?tp s.the correct advance 1S n}cl)t
indicated at this TP SICANLC
distributor and bend or;le Spm}é
tiSiment bracket to change ¢
ztlcdlilslison (Figs. 10 and 11). Bend the
adjustment bracket away from the
distributor shaft to decrease advance
(increase spring tension) and toward
the shaft to increase advance (F!ecrcase
Spring tension). After the adjustment
is made, identify the bracket.

3, After an adjustment has been
made to ome Spring, check the
minimum advance point again.

4, Operate the distributor at 'the
specified rpm to give an advance just
below the maximum. If this advance 18
not to specifications, Stop the dis-
tributor and bend the other spring
bracket to give the correct advance,

5. Check the advance at all rpm
settings listed in the specifications.
Operate the distributor both up and
down the rpm range.

Vacuum Advance (Single or
Dual Diaphragm)

1. Connect the test set vacuum line
to the fitting on the diaphragm.

2. Set the test set to O degree
advance, 0 vacuum, and at 1000 rpm.

3. Check the advance at the first
vacuum setting given in the specifica-
tions.

4, If the advance is incorrect,
change the calibration washers be-
tween the vacuum chamber spring and
nut (Fig. 12). After installing or
removing the washers, position the
gasket in place and tighten the nut.
The addition of a washer will decrease
advance and the removal of a washer
will increase advance.

S. After one vacuum setting has
been adjusted, the others should be
checked..Do not change the original
rpm setting when going to a different
vacuum setting, If the other settings
are not w1t!1m limits, there is incorrect
Spring tension, leakage in the vacuum
?_ll;amber and/or line, or the wrong
v'azfiufﬁoi hha‘sbbc‘.en installesi in the
housing, amber of the diaphragm

To check '
e e
diaphragm distributors): ud
€move the vacuum line from th
butor. Adjust h (+
sure of a digee the vacuum pres-

1Stributor tester to its

distri

FIG. 10
Adjustment

ADV AN

Scr 'Wdf;v"

4

CENTR'FUGA[
ADJUSTMEN

b,

Centrifugal Adyancs

SCREWDRIVER

FIG. 1
Adjustment

#

SPACING
WASHERS

FIG. 12
Adjustment

g b

Centrifugal Advanc

Vacuu

m Advan¢°
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maximum position. Hold your hand
over the end of the tester's vacuum
hose and note the maximum reading
obtained. Do not exceed 25 inches Hg,

If the maximum reading is 25
inches Hg or less, connect the tester’s
vacuum line to the vacuum fitting on
the diaphragm to be tested without
changing any of the adjustments, The
maximum gauge reading should not be
ess than it was above. If it is less, the
diaphragm is leaking and should be
replaced.

Distributor Dual
Diaphragm Test

Vacuum Advance

1. Disconnect the vacuum lines
from both the outer and inner
diaphragms. Plug the line removed
from the inner diaphragm.

2, Connect a tachometer and
increase the idle speed by setting the
throttle on the first step of the fast idle
cam.
3. Using a timing light observe
ignition timing setting.

4, Connect the carburetor vacuum
line to the outer diaphragm. The
timing should advance immediately.
Adjust if necessary.

Vacuum Retard

1. Readjust the engine idle speed to
550-600 rpm.

2. Using a timing light, observe the
spark timing.

3. Remove the plug from the
manifold vacuum line and connect the
line to the inner diaphragm.

4, The timing should retard
immediately. Replace the dual dia-
phragm unit if the retard portion is
out of calibration, the advance portion
cannot be calibrated to specifications,
if ei ther of the diaphragms are
leaking.

Governor Tests

Velocity Governor

The governor is calibrated for
sensitivity and adjusted at the factory.
There are no provisions made for
remedying malfunctions of this gov-
Emor in service except to increase or
decrease the governed speed (refer to
Velocity Governor Adjustment in Part
23-20. If the governor is ino perative,
t0o sensitive, or not sensitive enough,
Teplace the unit.

The 330 MD engine governor can
be adjusted for altitude operation.
Refer to Part 23-20 for the procedure.

Vacuum Governor
; To determine if the governor is at
ault when loss of power and
Performance are encountered, make
the following test:

L. Disconnect the governor vac-

uum line at the carburetor,
i :l_-mci)geratg the engine under load to
e if the engine reaches
governed rpm. Disconnecting the
governor' line makes the governor
control inoperative. Do not exceed
recommended governor engine rpm,
tori13;v I{h:ehet::lﬁi)?c performs satisfac-
contr BT 'enclfj 0the governor
satisfactorily. thegt‘ ble§not g
o ) rouble is not in the
ystem. Connect the goy-
€rnor vacuum line,

If the trouble is in the governor, it
can be further localized to the
controlling unit, vacuum lines, or the
throttle actuating unit as follows:

Connect the governor vacuum line
to the carburetor. Disconnect the
governor vacuum line at the distribu-
tor. Operate the engine at governed
speed. Disconnecting the governor line
makes the governor control inopera-
tivee. Do not exceed recommended
governor engine rpm. Place a finger
over the end of the line.

If there is no change in engine
rpm, the trouble is in the throttle
actuating unit (on the carburetor).

If the engine speed changed, the
trouble is in the controlling unit (on
the distributor).

Diagnosis Procedure

Loss of Speed Control, Check for
vacuum leaks and the operation of the
governor valve in the distributor.

Check for proper sealing of the
diaphragm cover.

Check the diaphragm for leaks by
removing the vacuum line at the
carburetor and attaching a vacuum
pump to the fitting at the carburetor.
Apply 25 inches Hg following the
instructions of the test unit manufac-
turer. The vacuum reading should not
drop off when the vacuum is applie_d
to the diaphragm assembly. If a leak is
indicated by the test, replace the
diaphragm.

];Srmgtrir; Operation Under Load.
Check for binding of the throttle shaft
and throttle lever.

No Governing Action. Vacuum
leak in the controlling unit, .throttle
actuating unit, or in the fittings or

lines. . _
Governor valve in the controlling

unit stuck.

Passages in the carburetor blpcked.

Over Governing. Pa}ssa_ges in the
carburetor and/or distributor  re-
stricted. ]

Improper governor adjustment.

Governor spring pin in throttle
actuating unit installed in the wrong

hole.

Mechanical Governor

If under certain conditions of
loading, the engine will not approach
the no load governed engine speed
within 200-300 rpm, the load limita-
tion of the engine has been exceeded,
or the governor throttles the engine
too soon, make the following test:

Governor Throttle Linkage
Preliminary Adjustment

1. Disconnect, at the governor, the
governor-to-carburetor throttle control
rod.

2. Make sure the throttle control
rod is free to operate in all operating
positions.

3. Check the primary spring
location on the governor control lever
arm. The spring should be in the inner
hole on the 2 venturi carburetor, and
in the outer hole on the 4 venturi
carburetor. Change the spring location
if it is not correct.

4. Check the auxiliary secondary
spring. Replace the spring if it has
been overstretched.

5. To adjust the primary spring
tension, loosen the top nut on the eye
bolt. Tighten the bottom nut finger
tight, then tighten the nut two
additional full turns. After adjusting,
lock eye bolt in place by tightening
bottom nut.

6. With accelerator in wide open
throttle position and auxiliary lever
fully forward, adjust the governorto-
carburetor throttle control rod to fit in
the auxiliary control rod hole. Next
shorten the control rod one more full
turn. This will help to avoid com-
pression of the control rod linkage.

7. Attach control rod to the
auxiliary lever and depress accelerator
pedal to be sure that wide open
throttle is achieved.

Engine Speed Final
Adjustment

1. Bring engine up to normal
operating temperature.

2, Adjust governor to obtain the
recommended engine no-load rpm by
depressing the accelerator to the full
wide-open throttle position. Adjust
speed as follows: To increase rpm,
loosen the top nut on the primary
spring eye bolt and tighten the bottom,
(increasing the spring tension). To
decrease rpm, loosen the bottom nut
and tighten the top nut, (decreasing
the spring tension).

c6
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3 ADJUSTMENTS

GENERAL PROCEDURES

Accurate ignition system qdjl-:;tc
ments are of great importance 1N o
control of hydro-carbon and car ¥
monoxide emissions for reducing

n- . ..
poll:t;tc;r any adjustment qf 1g‘riutlc;;1
timing and distributor point ! wcd:
check the distributor qutomatlc a

roper operation.

van'I‘;?o fo;egp l?nginze emissions con-
trolled within the limits of govemmgnt
regulations, the carburetor fuel mix-
ture and idle speed adjustments shppld
be checked after making ignition
system adjustments. Also the exhaust
control valve (if so equipped), crank-
case ventilation system, and vacuum
systems must be in good operating
condition. Refer to the applicable
Group in this manual for maintenance
and repair procedures.

Initial Ignition Timing

Because of the high engine idle
speeds required on exhaust emission
control engines, precautions must be
taken when setting the initial ignition
timing to be sure that the distributor is
not partially advanced. To be sure that
no distributor advance is taking place,
idle speed should be reduced to 600
rpm after the vacuum hoses have been
disconnected from the diaphragm unit
and plugged. Reset the idle to the
specified rpm after adjusting the initial
timing. Initial ignition timing and idle
specifications for 1971 trucks are given
in Specifications, Part 23-10, Section 9,
and in Specifications, Group 24.

Breaker Point
Alignment

_The vented-type pivoted breaker
points must be accurately aligned and
strike squarely to assure normal

_ breaker point life. Misalignment of

these breaker point surfaces can cause
premature  wear, overheating and
pitting.  However, misalignment of
pivotless points is not so critical and
as Fig. 16 indicates, alignment ter;ds t
Improve with use, 3

1, Turn the ¢
breaker points are
the alignment of

If the distriby
close the points
follows:

Disconnect the

brown wi
red and blue wire e tflf: and the
reiay and, with the : starter

gnition switch off,

am 50 that the
closed and check
the points (Fig, 15).
tor is in the engine,

by Proceeding ag

General |gnition Service

engine by using an auxiliary
:traar':trﬂ;fvitcﬁ between the S and the
battery terminals of the starter rcla):j.
2, Using the tool shown an
exerting very light pressure, align the
breaker points to make full face
contact by bending the_ stanonarg
breaker point bracket (Figs. 17 an
18). Do not bend the break(_er arm.
3. After the breaker points have
been properly aligned, adjust the
breaker point gap or dwell.

Breaker Point Gap
Adjustment

A scope, a dwell meter, or a feeler
gauge can be uSt_:d to check the gap of
new breaker points.

A scope or a dwell meter should be
used to check the gap of used breaker
points. Due to the roughness of used
points, it is not advisable to use a
feeler gauge to check the gap.

To check and adjust the breaker
points with a feeler gauge:

1. Check and adjust the breaker
point alignment.

2. Rotate the distributor until the
rubbing block rests on the peak of a
cam lobe.

If the distributor is in the engine,
place the rubbing block on the peak of
the cam by proceeding as follows:

Disconnect the brown wire and the
red and blue wire from the starter
relay and, with the ignition switch off,
crank the engine by using an auxiliary
starter switch between the S and
battery terminals of the starter relay.

Insert the correct blade of a clean
fecler gauge between the breaker
points (Fig. 17). Adjust the points to
the correct gap and tighten the screws.

Apply a light film of distributor
cam lubricant (C4AZ-19D530-A) to
the cam when new points are installed.
Do not use engine oil to lubricate the
distributor cam,

Set the ignition timing,

If a scope or a dwell meter is used
to adjust new points, be sure the
Points are in proper alignment. Also,
set the contact dwell to the low
Setting,

To C?lettk and adjust the breaker
Points with a scope, refer to th
AT ae e L Lo L. o the scope

e S lnstranons,

Poits wi:I;: and adjust the breaker
& dwell meter, refer to

Distributor Tests
- R i
5 Dwell Tester, otunda ARE27

Breaker p ’
Tension A:i‘?:"sprln'

(Pivot Type 0::1';,)“ ‘

Qorrect breaker {
tension is essentia| i
qperation and nonn:; g’rzapir cg;"hl' ‘
llfC.. If the spring tension i tCl’ Wiy
rapid wear of the breaker B,
block will result, causingat?lnr" iy |
point 8ap to close up apq rC bresy
spark timing, If the sprin t*‘vtar.d "
too vyeak, the breaker anngwiei’l“lllonia
s agne 7

gine miss. i

To check the sprin
breaker points (pivot ¢
the hooked endpof mgps;gﬁ‘gy)&lﬂ;‘“ ‘
gauge over the movable breake ;.
Pull the gauge at a right anak&
degrees) to the movable amm until h,
breaker points just start to open (ﬁ"
18. If the tension is not withip e
fications, adjust the spring tensioy
16)T0 adjust the spring tension (Fig

1. Disconnect the primary e
wire and the condenser lead. ‘

2. Loosen the nut holding t |
spring in position. Move the sy |
toward the breaker arm pivot b
decrease tension and in the opposit |
direction to increase tension.

3. Tighten the lock nut; then che
spring tension. Repeat the adjustmet
until the specified spring tension 8
obtained. e

4. Install the primary lead wie
the condenser lead.

IGNITION TIMING

8 tension oy g

Timing Mark boce!®®
rks and (¥

o,

iming ma :
The timing o Fig 0

locations are illustrate
2 .
andT%le timing mark on the 40 ‘33‘5&
in the Econoline and the 2 :nis %
engines in P-Series  true ﬂywh!d
machined groove OR ”aswm
(Standard Transmission) o Autons¥
line on the flexplate (hrou !
Transmission). It is viewed :;ov
opening in the engin® reafft e of
(Fig. 22) on the lower le e B
engine, A rubber PUB Ui
opening to prevent th;m el lrisd
dust and dirt. Steel 270

- egf
marks ranging from 'y 14 e

dead center g
before top dead cent;’ft 2 0 giok
located at the edge othc

When checking = qoyhet

ation |

i (5

)

iy

e =
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/ CONTACT
| AREA
’ CENTERED
CORRECT
ALIGNMENT
| CONTACT
AREA NOT
| CENTERED
MISALIGNMENT
OF CENTERS
MISALIGNMENT

OF POINT FACES

CONTACT
AREA NOT
CENTERED

B1019-A

FIG. 13 Checking Pivoted
Breaker Point Alignment

PIVOTLESS POINTS~
NORMAL
LOW MILEAGE
WEAR PATTERN

PIVOTLESS TYPE
POINTS-

NORMAL
HIGH MILEAGE
WEAR PATTERN

B 3320-A

FIG. 14
Pattern

Pivotless Point Wear

Tool-KD-111

' f’_'fx

e y '1“” —
BEND STATIONARY BRACKET

B3230-A

FIG. 15

Alianina Rranlbar Dainée

Using Alignment Tool

B 3318-A

FIG. 16

n;_r:,/_xo;nlorrxunr;.,: Feeler Gauge

B3231-A
Adjusting New Breaker

FIG. 17
Point Gap

PULL AT RIGHT ANGL t WITH§
BREAKER POINT CONTACTS

B/

Tool--12151

e
FIG. 18 Checking Breaker Point

Snrina Tension

FIG. 19
Spring Tension

MORE TENSION TENSION SPRING

B3232.A

Adjusting Breaker Point

B 3108-A

|
ATC

FIG. 20 Typical Engine Timing
Marks—Pointer Mounted

L .

Ns A B 3110-A

FIG. 21
Marks—Pulley Mounted

Typical Engine Timing



C65

General Ignition Service

(

23-01-11

in line with ghe
52 n the engine

flexplate) should
specified degree mark O
rear cover plat; openin,
iming light flashes. '
“mnge t|garoccdur¢: for f:h_eckmg_ﬂa‘ng
adjusting the ignition_tlmmg w'! i
scope is given in section one Of U
part. To check and adjust the timing
with a Rotunda 13-07 power timing
light proceed as follows:

FIG. 22 Engine Timing
Marks—240 Engine—Econoline and
240, and 300 Engines—P-Series
Trucks

Initial Ignition Timing

1. Clean and mark the timing
marzk S"Disconnect the vacuum line
(singlle-diaphragm dis}ributors) or
vacuum lines (dual-diaphragm dis-
tributor), and plug the disconnected

line(s)
vacg?néonne(cz a timing light to the
No. 1 cylinder spark plug wire. Install
an engine speed tachometer.

4, Start the engine and reduce the
engine idle speed to 600 rpm to be
sure that the centrifugal adYanqc is not
operating. Adjust the initial ignition
timing to specifications by rotating the
distributor in the proper direction.

5. Check the centrifugal advance
for proper operation. Start the engine
and accelerate it to approximately
2000 rpm. If the ignition timing
advances, the centrifugal advance
mechanism is functioning properly.
Note the engine speed when the
advance begins and the amount of
advance. Stop the engine.

6. Unplug the vacuum line and
connect it to the distributor vacuum
advance unit (outer diaphragm on
dual diaphragm distributors). Start the
engine and accelerate it to approxi-

mately 2000

rpm, |
speed when the ad‘,l::tc the o |}
the amount of advancge begy ot
the ignition timinp . M"inc:rnl |
sooner and advance fan;hould 3
checking the centrif, & ‘hanw}.q
alone. Stop the el

engine, iy,
7, Check tht‘.g 3“ 1

operation on dual-gigny, ™ T
utors, Connect the liﬂ}t';i‘:@m diﬂﬁ:
vacuum line to the ;- My
diaphragm side of ("flard,
advance. Reset the car; Yagypy
normal idle speed, The im:}mu; p
should retard to appro,‘im iy
degrees ATDC (Sep ol §
tions- -Part 23-10, Section 9§Mclﬁca- .
8. If the vacuum advy :
vacuum retard (dual-diaphmnu“ ‘
tributors) is not functioning U,ﬂ &
(refer to steps 6 and 7 abm:c)propmi
the distributor and check ;tc:m
distributor tester. Replace e Ew
diaphragm unit if the retarg portion
not to specification, fhe advangy
portion  cannot be calibrateg |,
specifications, or either of the g,
phragms are leaking. Unplug a4
reconnect the distributor yaqug
lines. Remove the timing light u
tachometer. ‘

nner

4 REMOVAL AND INSTALLATION

VACUUM HOSES

A The basic vacuum hose connec-
tions fqr all distributor systems are
shown in Fig, 23,

BREAKER POINTS A
CONDENSER ¢

Removyal

1. Remove the distri
e distributor cap
2. Disconnect the primary and

the condenser wires f]
' Tom
e the breaker

3. Remove

‘2. Align and adjust the breaker
point assembly,

3. Connect the primary and
condenser wires to the breaker point
assembly.

4, Install the
distributor cap,

rotor and the

SPARK PLUG WIRE

When removing the wires from the
Spark plugs, grasp, twist and pull the
moulded cap only. Do not pull on the
wire because the wire connection
and}:: the cap may become separated

r the b('mt may be damaged.
€ Ignition wiring installations

are shown in Figs, 24 gand 25.

: Dl_lemoval

» Llsconnect the wires from th
Sparzk Ir’wlugs and_ distributor cap. ;
£ tile ull the wires from the brackets
: valve rocker arm covers and
€move the wires,

nn.l. RemOVe the coil hioh ¢amninn

Installation
1. Insert each wire in the puK
socket of the distributor cap. Be S
the wires are forced all the way &
into their sockets. The No. I s d
identified on the cap. On i
engines install the wires in a clock
direction (Fig. 24)- On
except Super Duty install ! .
a counterclockwise direction e
firing order (1—54-2-6.3'7-'2|de

linders %
1 socket. Coyrcar; g

0

at the No.
numbered fromfffl:’“tkt ;

1-2-3-4, left bank > = i
banlzc. Remove the brackﬁtsnfrog:lslﬂu
old spark plug wire ¢t athc aff
them on the new Sct T ¢ W% ;
relative position. Insta ro<:kerarm
the brackets on the valvte il l%
covers (Fig. 25). cOnne(;ns ‘hmli
the proper spark plugs ure ‘Nore
high tension lead. BeAy i
spark plug wire !
bracket as shown 1f

,,,,, I o TS

23.0 |
l\l ;
\ f

six cylind!

V4 afit |
| the %0
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3, On Super Duty engines instgll
the 'wires in a _countcrc]ockw:se
direction in the firing order (1-5-4-
g6-3-7-2) starting at the No. 1 socket.
Note that the wires are positioned in
the brackets in exact spark plug o_rder
on both banks for Super Duty engines.

SPARK PLUGS

Removal

1. Remove the wires f_rom each
spark plug by grasping, twisting and
then pulling the moulded cap of the
wire only. Do not pull.on_th_c wire
because the wire connection inside the
cap may become separated or the
weatherseal may be damaged.

2. After loosening each spark plug
one or two turns, clean the area
around each spark plug port with
compressed air, then remove the_spark
plugs. If working on an Econolme.or
F-100 equipped with a 240 CID engine
and air conditioning, it will be
necessary to remove the No. 1 spark
plug with special Proto tool No.
5026-50. This tool can be purchased
locally.

After cleaning (Section 5) dress the
electrodes with a small file to obtain
flat parallel surfaces on both the center
and side electrodes (Fig. 26). Set the

DISTRIBUTOR VACUUM CONTROL VALVE HOSE INSTALLATION

WITHOUT FILTER

spark plug gap to specifications by
bending the ground electrode), (Fig.
27): all spark plugs new or used should
have the gap checked and reset as
required,

Installation
1. Install the spark plugs and
torque each plug to specifications.
2. Connect the spark plug wires.

CARBURETOR OR MODULATOR VACUUM

s L_'j‘_ DISTRIBUTOR — ADVANCE SIDE
::3<— MANIFOLD VACUUM

RESISTANCE WIRE
REPLACEMENT

The special resistance wire must be
of a specified length in order to exactly
reduce the operating voltage of the
ignition system. It cannot, therefore,
be repaired by splicing. It is also
inaccessible because it is part of a

WITH FILTER

<= MANIFOLD VACUUM

—-——a DISTRIBUTOR —

RETARD SIDE

:34— FILTER

DISTRIBUTOR VACUUM ADYANCE CONTROL VALVE HOSE INSTALLATION

DISTRIBUTOR ADVANCE IS CONTROLLED
BY CARBURETOR VACUUM

DISTRIBUTOR RETARD IS CONTROLLED
BY MANIFOLD vACUUM

FIG. 23

Distributor Vacuum Hose Connections

e -4-—CARBURET0R VACUUM

DISTRIBUTOR — ADVANCE SIDE

B3347-A
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FIG. 25

. B3234.A

FIG. 26

Filing Spark P
Electrode 9 S

-
B1391.p

FIG. 27

o Checking Spark Plyg
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(8) (EXCEPT SUPER DUTY)
(SUPER DUTY)

B 3267-A

Typical Ignition Wiring—V-8 Engines

wiring harness. The repair procedure
therefore consists of connecting the
replacement resistance wire into
another wire which will always be
carrying current when the ignition
switch is in the running position. In

CUT AND TAPE 716 PINK
FUSE PANEL

—af

effect, the replace

is installed as jurlnn

the l;nam ignition harneg 3

no cl:ce:utlz I: il reaI:. q
stanceg

wire be spliced u!lhmlld th:e’%

wire other than tllﬂmmmlced by y
]

Nt regis

tan
T Wire 4
lTe, Oumd‘]r!

wire. Do not cofl op I:T:; el |
[} |

wire 8o that the coflg oy oo, "My |

each other or ¢ &

x n
generated which cancmhe hﬂth?, 1
harness to overhea, the My {

On Econolin
F-350 and p.voo°;.,d”},?§ throyy
29), installation of the ,M L
resistance wire is mag, ;:"‘"ﬂul
instrument panel, withoyt d,ihhd fhs
fhsht l:)aneill.] Refer to the imtl:.i?&&'
in e ustrati .
procedure, " e By

On Bronco (Fig, 28), C.
L-Series and P-Series (Flg?rzy)
q_:onnection is made behlnd’:r
instrument panel and one fcurmlI
the dash panel in the engine u:
partment. On all these vehicles, ¢y
P-Series, a hole must be drilled in
dash panel to accommodate the yy
resistance wire and grommet, Folly
the instructions given in the llusty
tion for the procedure,

|GNITION SWICH

2:-
#904 GREEN-RED STRIPE
vz C9AB-12250-A
AR SERVICE WIRE
TO CENTERLINE #14290 WIRING
i CONNECTOR
#16 RED-GREEN STRIPE
C9AB-12250";
seRvICEWIR
L/
/ Hw
WRAP WITH TAPE
FIG. 28 Sl



FIG. 29

G S GG oF Rt g P Py o P Pl
e=a

]
=a
713076 WIRING ASSEMBLY TAPE 7904 GREEN-RED STRIPE 716 RED-GREEN STRIPE s
END 'lb\RED-GREEN STRIPE “XPE ERD IGNITION SWITCH
716A PINK 3 == T16A PINK
DISCARD C i i DISCARD
*16A PINK CUT AND TAPE \7 43
COLF-12250-A
-t 716 RED-GREEN STRIPE SERVICEWIRE
CUT AND INSTALL TERMINALS
IGNITION SWITCH
COLF-12250-A Saae
B6A-14487-A SERVICE WIRE
ROMMET CONN R
SRO 4-WAY CONNECTOR EGIO
DASH PANEL 714289 WIRING BROWN 114401 WIRING HARNESS
114401 WIRING EXISTING
COLF-12250-A . RED-GREEN STRIPE CONNECTOR GROMMET
SERVICE WIR 16(A) PINK CUT
SOURE ' AND TAPE ENDS CONNECTOR COLF-12250-A
16 RED-GREEN STRIPE R L
AT, CUT AND INSTALL TERMINALS A /
SERVICE WIRE 4-WAY CONNECTOR ot
IGNITION SWITCH :
OLF-12250-A OF VEHICLE
c TAPEEND
SERVICE WIRE ; SH
7262 BROWN CUT AND 16A PINK (DISCARD) P-SERIES PANEL (®)
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e 7934 GREEN-RED STRIPE REPLACEMENT 354972-5
TAPE END ) GROMMET  T0 rrONT o
g 2 116 RED-GREEN STRIPE
“Cv.'\?‘ééﬁueaoa #16A PINK DISCARD OF VEHICLE 3
+ IGNITION SWITCH =
16 RED-GREEN STRIPE OR .'1 o
1932 BLUE (MODELS 81 & 85) co ! 3
LF-12250-A 2
CUT AND INSTALL TERMINALS SC e = Q%; el
#16(A) PINK CUT D A o
AND TAPE ENDS YNy 2
__I,!‘ 7/ f-'\.
N IGNITIGHBRITCH e CUT TERMINAL OFF SERVICE o
\
WIRE AND INSTALL EYELET
GREEN CONNECTOR TERMINAL USING 1-INCH
PIECE OF 16 GAUGE WIRE
COLF-12250-A SERVICE WIRE DRIt 31D AMETERILGLETHRD AS A SHIM, TAPE BOTH WIRES. FUSE PANEL
114398 WIRING THE DASH-TO-FLOOR EXTENSION BROWN WIRE
f16(A) PINK CONNECTORS ~ B&A-14487-A COLFA1D250:4% IGNITION COIL STUD
AND TAPE 4-W,
'E:rE:"ns 114289 WIRING SYCONINECTOR GROMMET #354972-5  S-RVIGE WIRE #18A PINK, CUT AND
714401 WIRING OR EQUIVALENT WRAP AND TAPE
WIRING HARNESS
COLF-12250-A TAPE WRAP
7262 BROWN RESISTOR WIRE
CUT AND INSTALL TERMINALS
(A7 B9A-14294-C
BAAZLIET-A EYELET TERMINAL
4WAY CONNECTOR S
RED-GREEN STRIPE WIRE
fg"}f&zﬁ;’: 714 RED-GREEN STRIPE DISCRRD
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All Sorlu—-‘l’ramluor

Ignition

The resistance WIre
the green wire coming
disconnect and the green
from the amplifier disconnect. 0
connected to these green wires W
quick disconnects.

is connected !0
from the main

wire coming
It is

the malfunctioning

g ) from the quick

resistance wire (black

isconnects. :
dlsc;) nRoutt: the new wire along the

wiring harness. Connect it to the quick

jsconnects. . _
d1sc3 Cut the old wire where it enters

the wiring harness.

W

5 CLEANING AND INSPECTION

SPARK PLUGS

Examine the firing ends of t!xe
spark plug, noting the type of deposits
and the degree of electrode erosion.
Refer to Fig. 31 for the varigus types
of spark plug fouling and their causes.

Clean the plugs on a sand blast
cleaner, following the manufacturer’s
instructions. Do not prolong the use of
the abrasive blast as it will erode the
insulator and electrodes.

After cleaning, examine the plug
carefully for cracked or broken
insulators, badly pitted electrodes, and
other signs of malfunction. Replace as
required.

DISTRIBUTORS

Soak all parts of the distributor
assembly (except the condenser,
breaker point assembly, lubricating
wick, vacuum diaphragm, distributor
base oil seal and electrical wiring) in a
mild cleaning solvent or mineral
spirits. Do not use a harsh cleaning
solution. Wipe all parts that can not
be immersed in a solvent with a clean
dry cloth.

After foreign deposits have been
loosened by soaking, scrub the parts
with a soft bristle brush. Do not use a
wire brush, file or other abrasive
object. Dry the parts with compressed
air.

Examine the bushing surface(s) of
the distributor shaft and the bush-
ing(s) for wear.

Inspect the distributor cam lobes
for scoring and signs of wear. If any
lobe is scored or worn, replace the
cam assembly (dual advance distribu-
tor) or the shaft on a loadomatic
distributor.

Inspect the breaker plate assembly
for signs of distortion. In addition, on
the dual advance distributor, inspect
the stationary sub-plate for worn
nylon contact buttons. Replace the
breaker plate assembly if it is
distorted.

The breaker point assembly and
condenser (if so equipped) should be
replaced whenever the distributor is
overhauled.

Inspect all electrical wiring for
fraying, breaks, etc., and replace any
that are not in good condition.

Check the distributor base for
cracks or other damage.

CONDITION

CAUSED BY

Incorrect alignment
Incorrect volt :

Radio cong

en i
5 Ser installed tq the distributor

EXCESSIVE METAL Extend
ed
TRANSFER OR PITTING [ Other thap

Any discoloration other than a frosted slate
grey shall be considered as burned points,

——

age regulator setting,

gl engine at speeds

\

FIG. 30  Breqker Point Inspection

B1443-B

Check the diaph ,
bracket, and rod fog ;ig:a ehw‘ml»
the vacuum line fitting fof '“(;htk
threads or other damage, T.;:p
vacuum fittings, case, and diaph th
t]"())}' { .l;akag; as explained u':dtr
is
pan: utor Tests. Replace a| damageg

The breaker point assembly .
sists of the stationary point bragyy
asgcmbly, breaker arm and
primary wire terminal.

Breaker points should be inspecteg
cleaned and adjusted as necessary,
Breaker points can be cleaned wilh
chloroform and a stiff bristle brush
Replace the breaker point assemblyif
the contacts are badly bumed o
excessive metal transfer between th:
points is evident (Fig. 30) Ml
transfer is considered excessive whentt
equals or exceeds the gap setting

Distributor Cap

Clean the distributor cap ills
soft bristle brush and mild cleanif
solvent or mineral spirits. Dry the
with compressed air. Inspect the
for cracks, burned contacts, pemit®
carbon tracks or dirt or corrosin i
the sockets. Replace the ¢ap ifits
damaged as above.

Rotor

Clean the rotor with 2 50 i
brush and mild cleaning solvcnvmh
mineral spirits. Dry the mm{of it
compressed air. Inspect the mrotor'
cracks or burning. Replacé the

it is cracked or burned.
SECONDARY WIRING b
Wipe the wires with 8 da;np p
and check for frayng =,
cracked insulation. lnspeCtl S
minals and weather sels for o
or corrosion. Replace’!_!ﬂy
are not in good conditio™

ColL y

Wipe the coil with algaigrp o
and check for any o
damage.

fi pristk



IDENTIFIED BY BLACK, 3
perTurgy e {1 R EEL ST
DEPOSITS ON INSULATOR B al oS NGTo
TIPS, EXPOSED SHELL A L )
SURFACES AND ELECTRODES. | TION | e G
PLUG, WEAK IGITION-BiRTy | RINGS AND " PISTONS, DEPOSITS ARE NOT EXCESS IVE,
AIR CLEANER, DEFECTIVE FUEL CE (DETWEE THE PLUG CAN BE CLEANED.
PUMP, TOO RICH A FUEL
MIXTURE, IMPROPERLY
OPERATING HEAT RISER
OR EXCESSIVE IDLING,

CAN BE CLEANED.

LEAD FOULED
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CARBON FOULED

IDENTIFIED BY BLACK,
DRY FLUFFY CARBON
DEPOSITS ON INSULATOR
TIPS, EXPOSED SHELL
SURFACES AND ELECTRODES.

CAUSED BY TOO COLD A
PLUG, WEAK IGNITION, DIRTY
AIR CLEANER, DEFECTIVE FUEL
PUMP, TOO RICH A FUEL
MIXTURE, IMPROPERLY
OPERATING HEAT RISER
OR EXCESSIVE IDLING.

CAN BE CLEANED.

OIL FOULED

IDENTIFIED BY WET BLACK DEP.
OSITS ON THE INSULATOR SHELL
BORE ELECTRODES CAUSED BY
EXCESSIVEOIL ENTERING COMBUS.
TION CHAMBER THROUGH WORN
RINGS AND PISTONS, EXCESSIVE
CLEARANCE BETWEEN VALVE
GUIDES AND STEMS, OR WORN OR
LOOSEBEARINGS. CANBE CLEANED
IF ENGINE 1S NOT REPAIRED, USE
A HOTTER PLUG,

GAP BRIDGED

BUILD -UP CLOSING GAP
BETWEEN ELECTRODES.
CAUSED BY OIL OR
CARBON FOULING, IF

THE PLUG CAN BE CLEANED

DEPOSITS ARE NOT EXCESSIVE,

LEAD FOULED

IDENTIFIED BY DARK
GRAY, BLACK, YELLOW
OR TAN DEPOSITS OR A
FUSED GLAZED COATING
ON THE INSULATOR TIP.
CAUSED BY HIGHLY
LEADED GASOLINE. CAN
BE CLEANED.

NORMAL

IDENTIFIED BY LIGHT TAN OR
GRAY DEPOSITS ON THE
FIRING TIP,

CAN BE CLEANED.

WORN

ERODED OR WORN ELECTROI
SHOULD BE REPLACED.

IDENTIFIED BY SEVERELY

CAUSED BY NORMAL WEAR.

DES.

FUSED SPOT DEPOSIT

IDENTIFIED BY MELTED
OR SPOTTY DEPOSITS
RESEMBLING BUBBLES
OR BLISTERS.

CAUSED BY SUDDEN
ACCELERATION. CAN BE
CLEANED.

OVERHEATING

IDENTIFIED BY A WHITE OR LIGHT
GRAY INSULATOR WITH SMALL
BLACK OR GRAY BROWN SPOTS
AND WITH BLUISH.BURNT APPEAR-
ANCE OF ELECTRODES, CAUSED
BY ENGINE OVERHEATING. WRONG
TYPE OF FUEL, LOOSE SPARK
PLUGS, TOO HOT A PLUG, LOW
FUEL PUMP PRESSURE OR INCOR-
RECT IGNITION TIMING. REPLACE

THE PLUG.

PRE.IGNITION

IDENTIFIED BY MELTED

BLISTERED INSULATOR.
METALLIC DEPOSITS ON
INSULATOR INDICATE ENG
DAMAGE.

CAUSED BY WRONG TYPE
OF FUEL, INCORRECT IGN

ENGINE OVERHEATING.
REPLACE THE PLUG.

ELECTRODES AND POSSIBLY

TIMING OR ADVANCE, TOO HOT
A PLUG, BURNT VALVES OR

INE

ITION

FIG. 31

Spark Plug Inspection

B3235-.A
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Tool Description

m

Distributor Testers

ARE-236 or ARE-141g

Drive Gear Installing Fixture

T52L- 12390-DED apg LT,

Drive Gear Remover Kit

oL 12000 ot

23-01-17

9 SPECIAL SERVICE TOOLS

SPECIAL TOOLS S
Tool Description Tool No.

Breaker Point Aligning Tool KD-111 or TK-419-A

Breaker Point Spring Tension 12151

Scale

Bushing Burnisher 12132

Ignition Oscilloscopes

ARE-27-55 or ARE-gg]

Bushing Installer

To7L-12120-Aor 12132-A

Pin Removing Fixture

T52L-12131.CAD0  ———]

12132-H

Tach-Dwell Tester

S |

Timing Light

EL A—— |

—\

Bushing Remover

Distributor Puller T66L-12132-A
Distributor Puller Adapter T66L-12132-B
Distributor Holding Clamp T581-12132-B

—
081016

w:
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PART 23'10 c U|!°|c|’|'e Dual Advance Six and Eight
ylinder Distributors
’-_-__—_-—- -
Applies To All Gasoline Engines
— COMPONENT INDEX : '
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Dual Diaphragm Vacuum Advance . . . . .. 10-01
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DISTRIBUTOR ASSEMBLY
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1 DESCRIPTION

IGNITION SYSTEM

The 1971 engine ignition systems
include all components required for
the exhaust emissions control.

All distributors are equipped with
both vacuum and centrifugal advance
units, The vacuum advance governs
the'ignition timing (spark advance)
during low engine speeds (rpm) or
light engine loadings. The centrifugal
advance, in combination with the
vacuum advance, controls the ignition
liming at higher engine speeds or
heavy engine loadings providing the
correct ignition timing for maximum
éngine performance while meeting
Us. Government emission require-
ments. A dual-diaphragm vacuum
advapce 15 used on some engines to
f’o"'de additional ignition timing
ctard during engine idle and decel-
tration operation.

Dual Advance
Distributor
Single-Diaphragm
Vacuum Advance
The distributor advance systems
are independently operat;d. T!le
centrifugal advance mechanism (Fig.
1), located below the stationary
sub-plate assembly, has centrifugal
weights that move inwgrd or outward
with changes in enginé specd‘. As
engine speed increases, the centrifugal
weights cause the cam to advance with
respect to the distributor drive shaft.
The rate of advance 1S controlled by
calibrated weight springs. _
The vacuum advance is a Spring-
loaded diaphragm assembly connected
to the movable breaker plate assembl_y
on which the contact assc_embly is
fastened to a pivot pin. The diaphragm
is actuated against the spring force by
yacuum Ppressures. When the vacuum
increases, resultant forces on the

diaphragm causes the movable breaker
plate to pivot on the stationary
sub-plate. The breaker point rubbing
block, which is positioned on the
opposite side of the cam from the
pivot pin, then moves opposite to
distributor rotation and advances the
spark timing. As the movable breaker
plate is rotated from no-advance
position to full-advance posi tion, the
breaker point dwell decreases slightly.
This is catsed by the breaker point
rubbing block and the cam rotating on
different axes.

Distributor
Dual-Diaphragm
Vacvuum Advance

On dual-diaphragm vacuum ad-
vance distributors, the centrifugal
advance unit is the same as on
single-diaphragm vacuum advance dis
tributors. The dual-diaphragm unit
consists of two independently oper-
ating diaphragms (Fig. 2). The outer

Ci
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DISTRIBUTOR CAP $ 0¥

HIGH TENSION WIRE TERMINAL —

AOVANCE ADJUSTING BRACKET LUBRICATING WICK colL

CAM ASSEMBLY

WEIGHT SPRING AT
- P A VEICHT ROTOR

CAM ASSEMBLY

MOVABLE BREAKER PLATE
DIAPHRAGM
RETURN SPRING
WEIGHT SPRING

WEIGHT

ADVANCE (
DJUSTING BRACKET |
8 b 1 STATIONy;  ©

CAM PLATE s ‘
ol VACUUM FITTING DIAPHRAGM LEVER ' UB-pue g}
DISTRIBUTOR SHAFT STOP PLATE FIBER-STOP |

B
FIG. 1  Advance Mechanisms—Dual Advance Distributor With Single Vacuum Diaphragm a5
i

RETARD DIAPHRAGM AT FULL RETARD-
PLATE RESTING ON STOP

AMOUNT OF TRAVEL FOR RETARD DIAPHRAGM-
PLATE RESTING AT O° RETARD

7%

22

7

2,

YIS |:
\;\ =
\

-
e |||“\l|\|‘!l|f"

2
7%

\

=

MANIFOLD VACUUM CORNECTION

==

ADVANCE DIAPHRAGM IN
FULL ADVANCE POSITION

RETARD STOP

FULL VACUUM ADVANCE FULL VACUUM RETARD
ADVANCE DIAPHRAGM

CARBURETOR ~——_| [~~~ RETARD DIAPHRAGM
VACUUM CONNECTION [

[y I

VACUUM ADVANCE SPRING / O

£

—

DISTRIBUTOR BASE

VACUUM ADVANCE STOP

DIAPHRAGM SPRING

v 530“"
ACUUM ADVANCE AND RETARD DIAPHRAGMS AT REST

FIG. 2 -Di
Dual-Diaphragm Vacyum Advance Mechanism



23-10-03

Autolite Dual Advance 6 and 8 Cylinder Distributors

23-10-03

mm——

‘primary) diaphragm utilizes carbu-
f:,tor vacuum to advance ignition
iming. The inner (secondary) dia-
Jhragm s actuated by intake manifold
‘acuum to provide ignition timing
etard during periods of closed throttle
jeceleration and idle, thereby assisting
n the reduction of exhaust system
1ydrocarbons. _

The outer diaphragm is coupled to
the movable breaker plate the same as

is:ll;glc-dlgphragm distributors, An
1 rc}?se IN vacuum pressure moves the
;lap Tagm against the advance dia-
Phragm spring force, causing the
movable breaker plate to pivot
OPPOsite to distributor rotation, ad-
vancing ignition timing, This is
calibrated to occur during normal
road-load operation, but not during
deceleration or idle,

en intake manifold vacuum is

applied to the inner diaphragm
(retard), it moves inward toward the
center of the distributor. This allows
the advance diaphragm spring to move
the breaker plate in the same direction
as distributor rotation. This retard of
the ignition timing occurs during
engine idle or deceleration.

4 REMOVAL AND INSTALLATION

JREAKER POINT AND/OR
CONDENSER

The replacement procedures are
sovered in Part 23-01.

VACUUM ADVANCE UNIT
(SINGLE AND DUAL
DIAPHRAGM)

Removal
1. Remove the distributor cap and
he rotor.

BREAKER POINT AND
CONDENSER PLATE

CONDENSER

SLOT

CONDENSER
WIRE

BREAKER POINT ASSEMBLY
FRONT ATTACHING SCREW

G. 3
istributor

DISTRIBUTOR HOUSING

GROUND WIRE
RUBBING BLOCK

TERMINAL SCREW

2. Disconnect the vacuum line(s).

3. Remove the spring clip that
secures the diaphragm arm to the
movable breaker plate.

4. Remove the advance unit
retaining screws, and carefully remove
the advance unit.

Installation

1. Install the advance unit on the
distributor and place the diaphragm
arm in position.

2. Install the spring clip that
secures the diaphragm arm to the
movable breaker plate. Install the
advance unit retaining screws.

PRIMARY WIRE

SUB-PLATE

VACUUM DIAPHRAGM

B3066-C

Breaker Plate Installed—6-Cylinder Engine Dual Diaphragm

3. Install the vacuum line(s).
4, Install the rotor and the
distributor cap.

BREAKER PLATE AND/OR
SUB-PLATE

Conventional Ignition
System Distributor

Refer to Figs. 3 and 4 for the
correct location of parts.

Removal

1. Remove the distributor cap
and the rotor.

2. Remove the breaker point
assembly, the condenser and the vac
uum diaphragm.

3. Working from the inside of the
distributor, pull the primary wire
through the opening in the distributor.

4, Remove the spring clip, the flat
washer and the spring washer securing
the breaker plate to the sub-plate.

5. Remove the sub-plate retaining
screws and lift both plates out of the
distributor.

Installation

1. Place the breaker plate in
position on the sub-plate.

2. Install the spring washer, the
flat washer and the spring clip that
secures the breaker plate to the sub-

* plate.

3. Install the sub-plate hold down
screws (the ground wire should be
under the sub-plate hold down screw
near the primary wire opening in the
distributor).

4, Working from the inside of the
distributor, push the primary wire
through the opening in the distributor.

5. Install the breaker point
assembly, the condenser and the
vacuum diaphragm.

6. Install the rotor
distributor cap.

and the

]
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Transistor Ignition
System Distributor

The transistor ignition system
distributor does not have a condenser.
It does have a lubricating wick on the
breaker point assembly rubbing block.
With the exception of these two 1tems,
Fig. 3 shows the correct location of
parts.

Removal

1, Remove the distributor cap,
the rotor and the dust cover. b

2. Remove the breaker point
assembly and the vacuum diaphragm.

3, Working from the inside of tlhe
distributor, pull the primary Wire
through the opening in the distributor.

4, Remove the spring clip, the flat
washer and the spring washer se
curing the breaker plate to the sub-
plate.

5. Remove the sub-plate retaining
screws and lift both plates out of the
distributor.

Installation

1. Place the breaker plate in
position on the sub-plate.

2, Install the spring washer, the
flat washer and the spring clip that
secures the breaker plate to the
sub-plate.

3. Install the sub-plate hold down
screws (the ground wire should be

VACUUM DIAPHRAGM

PRIMARY. WIRE
DIAPHRAGH LINK
LINK SPRING CLip

CONDENSER WiRE

r the sub-plate hold down screw
32:: the primary wire opening in the
istributor).  *
= 4. Working from the 1[131de of t}ie
distributor, push t}!e primary wire
through the opening 1n the dlstnbut_or.
5, Install the brcakgr point
assembly and the vacuum diaphragm.
6. Install the dust cover, the
rotor and the distributor cap:

CAM AND CENTRIFUGAL
ADVANCE MECHANISM

V-8 Distributors
(Except Super Duty)

Removal

1. Remove the distributor cap and
the rotor.

2. Remove the primary wire from
the coil (conventional ignition system)
or from the quick disconnect (tran-
sistor ignition system). Working from
the inside of the distributor, pull the
primary wire through the opening in
the distributor.

3. Remove the breaker point and
condenser plate retaining screws and
lift the plate assembly out of the
distributor.

4, Mark one of the distributor
weight springs and its brackets. Also
mark one of the weights and its pivot
pin,

GROUND WIRE

SUB-PLATE

BREAKER POINT AND
CONDENSER PLATE

g ( CONDENSER

DISTRIBUTOR HOUSING

BREAKER POINT ASSEMBLY

FIG.
G 4 Breaker Plgte Installed—y.

B2275-8

8 Engi i i
ngine Single Diaphragm Distributor

—y

5. Careful] |

¢ Y unh /
the welght Springs, . Temy, "’;
6. Lift the lubricgy, "1

the cam assemp| 8 wik 1

: f f
assembly retainer an;"‘l‘?"e ““:m H
assembly off the it thy u;: 4‘/ .

distri
Remove the thrust was}rllebrmor Sha {){j
ks 7. If replacing the Wei |'“s ‘j
e weight retainers and " IeTyy ',‘,”
weights out of the distriby g,
Installation W “z

1. If the wei ht 4
lubricate the wei gghts Were remy, i

o Vot pins o |
distributor cam lubnic}z:mOl Ping wiy | 1%

2, Position L L4
d}stributor (the t}:;arl‘:lelzhl in g, |/
placed on the mar i
instgll the weight r::(:iﬂ:fl Pin) A
. Place : /
ot the thrust wagher on ik 4&?

Q. Fill the grooves iy the y

gprttl%n of the distributor shaft wiy J
i1stributor cam |ubri i
19D530-A). ubricant (C447. g

5. Install the cam assembly, b,
sure that the marked spring hrack;loa
the cam assembly is near the marky |8
spring bracket on the stop plate, Plaz | el
a light film of distributor o
lubricant on the distributor cam lob
Install the retainer and the wick. 0}
the wick with SAE 10W engineol |y

6. Install the weight springs. & |3
sure that the marked spring i ||
attached to the marked sprin
brackets. fi

7. Install the breaker point af |
condenser plate assembly.

8. Working from the inside of e
distributor, push the primary Wit
through the opening in the distributer. |
(conventional ignition _system) O
quick disconnect (transistor g% 4y
system). :

9, Install the dust co¥r (‘f.t
equipped), the rotor and the distn
utor cap.

o Weight ; i

401, 477 and 534 sl ||
Duty V-8 Distributert

1. e ®he distribuo c{*"ﬁ; |
rotor and dust cover (if 0 eq-mpfmm
2. Remove the primary e sten)
the coil (conventional _igﬂ“lon :y(uan-
or from the quick glscogne? rolfl“
i ignition system): fhe
:;féofn;ig;;tff‘] th); distributof P“‘ilrlls i
primary wire throug
the distributor. i 08
3, Remove the breakef F:'c::ws l
condenser plate retaining sCg @ e
lift the plate assemby
distributor. ook fg‘u
he
the cam assembly. cm;?"f: :hc G
assembly retainer a0 :
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assembly and thrust washer off the
distributor shaft. T

5, Mark one of the distributor
weight springs. Place a mark on the
pracket, weight and weight pivot _that
are assembled to the marked spring,

6. Carefully unhook and remove
the weight springs. '

7. Lift the weights out of the
distributor.

Installation

1. Lubricate the weight pivot pin
with distributor cam lubricant.

2. Position the weights in the
distributor (the marked weight is
placed on the marked pivot pin).

3, Install the weight springs (the
marked spring is connected to the
marked weight and bracket).

4, Place the thrust washer on the
shaft.

5. Fill the grooves in the upper
portion of the distributor shaft with
distibutor cam lubricant (C4AZ-
19D530-A).

6. Install the cam assembly. Be
sure that the slots in the cam engage
the pins on the weights.

7. Install the cam retainer. Place a
light film of distributor cam lubricant
on the cam lobes. Install the wick in
the cam assembly and oil the wick
with SAE 10W engine oil.

8. Install the breaker plate and
sub-plate assembly.

9. Working from the inside of the
distributor, push the primary wire
through the opening in the distributor.
Connect the primary wire to the coil

23-10-05

(conventiona] j
quick disconn
system),

10. Install the dust cover (if so

€quipped), the rot s o
utor cap; or and the distrib

gnition System) or the
cct (transistor ignition

DISTRIBUTOR ASSEMBLY

Remoyal

N a conventional ignition
:})]'Ztem.-fhsconnect the pljmary.wi_re' at
coll. On a transistor ignition
System, disconnect the primary wire
from the quick disconnect. Disconnect
tllle vacuum advance rubber line at the
distributor. Remove the distributor

cap.

2. Scribe a mark on the distributor
bod_y. and engine block indicating the
position of the body in the block, and
scribe another mark on the distributor
body indicating the position of the
rotor. These marks can be used as
guides when installing the distributor
in a correctly timed engine,

3. Remove the distributor hold
down cap screw and clamp. Lift the
distributor slowly out of the block.

Do not rotate the crankshaft while
the distributor is removed, or it will be
necessary to time the engine.

Installation

1, If the crankshaft was rotated
while the distributor was removed
from the engine, it will be necessary to
time the engine. Rotate the crankshaft
until No. 1 piston is on TDC after the
compression stroke. Align the TDC

mark on the timing pointer with the
timing pin on the crankshaft damper.
Position the distributor in the block
with the rotor at the No. 1 firing
position.

Make sure the oil pump interme-
diate shaft properly engages the
distributor shaft. It may be necessary
to crank the engine with the starter,
while applying light pressure to the
top of the distributor, after the
distributor drive gear is partially
engaged in order to engage the oil
pump intermediate shaft,

Install, but do not tighten, the
retaining clamp and screw. Rotate the
distributor body counterclockwise for
6 cylinder (clockwise for 8 cylinder
engines) until the breaker points are
just starting to open. Tighten the
clamp.,

2, If the crankshaft has not been
rotated, position the distributor in the
block with the rotor aligned with the
mark previously scribed on the
distributor body and the marks on the
distributor body and engine block in
alignment. Install the retaining clamp.

3. Install the distributor cap.

4. On a conventional ignition
system, connect the primary wire to
the coil. On a transistor ignition
system, connect the primary wire to
the quick disconnect.

5. Check the ignition timing with a
timing light and adjust if necessary.
Connect the vacuum line and check
the advance with the timing light
when the engine is accelerated.

5 MAJOR REPAIR OPERATIONS

To perform the operations in this
section, it will be necessary to remove
the distributor from the engine and
Place it in a vise.

DISTRIBUTOR
ASSEMBLY—SIX-CYLINDER
ENGINE

Disassembly
_ The distributor assembly is shown
n Fig, 5, '
1, R;move the rotor.

+ Disconnect the primary and the
condenser wires from the breaker
point assembly,

: Remove the breaker point
= blyA and condenser retaining

eWs. Lift the breaker point assembly

4Condcnser out of the distributor.

* “emove the spring clip that

:CUT&S the diaphragm link to the
OVable breaker plate.

5. Remove the diaphragm retaining
screws and slide the diaphragm out of
the distributor.

6. Working from the inside of t.he
distributor, pull the primary wire
through the opening in the distributor.

7. Remove the spring clip, the flat
washer, and the spring washer
securing the breaker plate to the sub-
plate. oo
8. Remove the sub-plate retaining
screws and lift both plates out of the
dlSt;buI\trg;rk one of the distributor
weight springs and its bracke-ts. @so
mark one of the weights and its pivot
pm.m' Carefully unhook and remove

ight springs.
e lvlv.e li]ilft tll)u: libricating wick from
the cam assembly. Remove the cam
assembly retainer and lgft the cam
assembly retainer and lift the cam

assembly off the distributor shaft.
Remove the thrust washer.

12. Remove the weight retainers
and lift the weights out of the
distributor.

13. Remove the distributor cap
clamps.

14, If the gear and shaft are to be
used again, mark the gear and the
shaft so that the pin holes can be
easily aligned for assembly. Remove
the gear roll pin (Fig. 6).

15. Invert the distributor and place
it on a support plate in a position that
will allow the distributor shaft to clear
the support plate and press the shaft
out of the gear and the distributor
housing (Fig.7).

16. Refer to Fig. 8 and remove the
distributor shaft bushing.

17. Remove the oil filler cap and
wick.
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/
/ cAm 12210

SPRING -12191 et 12192

CLAMP mu\ (
0 RING SEAL 12143 tf:j

|
PIN Dl

il

sTOP Q

GASKETN \ é < -\
1Yea DIAPHRAGH ASSEMBLY 12370
r RETURN SPRING ‘
SHAFT 12175 i

CALIBRATING WASHERS

VACUUM CONNECTION

HRUST WASHER 12177 ‘@

e

§ cLamp 12110

DRIVE GEAR 12390 w;cx—;n
PIN 67555\’

LUBRICATING WICK 12133

/Q

STATIONARY
SUB PLATE 12151

i

RETAINER

MOVABLE BREAKER
PLATE 12151

— HOUSING 1213(

I~

BUSHING 12120

FIG. 5 Distributor Assembly—6-Cylinder Engine

Original Shaft and
Gear

Assembly

1. Oil the new bushing and
position it on the bushing replacer
tool. Install the bushing (Fig. 9).
When the tool bottoms against the
distributor base, the bushing will be
installed to the correct depth.

2. Burnish the bushing to the
proper size (Fig. 10).

3. Clean out the bushing; then oil

t}}c shaft and slide it into the
distributor body.

Tool-T60K-12131. 4

1825675

FIG. 6 Removin

. g or l .
77 Typical Gear pin nstalling

4, Attach the distributor shaft
supporting tool to the distributor.
Tighten the backing screw in the tool
enough to remove all shaft end play.

S. Install the assembly in a press.
Press the gear on the shaft (Fig. 11).

6. Check the shaft end play with a
feeler gauge placed between the collar
and the base of the distributor. If the
end play is not within specifications,
replace the shaft and gear.

7. Remove the distributor from the
press. Install the gear retaining pin
(Fig. 6).

8, Position the distributor in a vise.
Lubricate the weight pivot pins with a
distributor cam lubricant (C4AZ-
19D530-A).

' 9_. Position the weights in the
distributor (the marked weight is
placed on the marked pivot pin) and
install the weight retainers.

10. Place the thrust washer on the
shaft, '

11, Fill the grooves in the upper

portion of the distributor shaft with

distributor cam lubr
19D530-A). T A
12, Insta]] the cam
assembly. Be
zt;ret;hat the marked spring bracket
= e: scam assembly is near the
e Pring bracket op the stop

— SPRING 12191 or 12192

SPRING WASHER

GROUND WIRE 12261

WEIGHTS 121828

PRIMARY WIRE 12214

BREAEq 5
SEI.'aLir ‘Iilll |

RETAINER

CONDENSER-mm

{

| '
” t ¢ ’,{

&

|

WEIGHT
RETAINERS

8250 d;

installed, make sure that the cam s
installed with the hypalon coierd
stop in the correct cam plate cont'ml B
slot. This can be done by memnﬂli wy
the length of the slot used on theod | gy
cam and by using the corresponditi | &
slot on the new cam, Some of theu:l: 1)
will have the size of the slotin de!lsut &
stamped near the slot.If the wranﬂm 5
is used, an incorrect maX
advance will be obtained.

If a new cam assembly is be \ i

Arbor Press Ram

Allen . l

Tool-
T52L-12390-CAD
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Arbor Press Ram
Tool-12132-H

B

FIG. 8 Removing
Bushing—®6-Cylinder Engine

Place a light film of distributor
cam lubricant on the distributor cam
lobes. Install the retainer and the
wick. Oil the wick with SAE 10W
engine oil,

13, Install the weight spring. Be
sure that the marked spring is
attached to the marked spring brack-
ets.

14, Place the breaker plate in
position on the sub-plate.

15, Install the spring washer, the
flat washer, and the spring clip that
secures the breaker to the sub-plate.

16. Install the sub-plate hold down
screws (the ground wire should be
under the sub-plate hold down screw
near the primary wire opening in the
distributor).

17, Working from the inside of the
distributor, push the primary wire
through the opening in the distributor.

Arbor Press Ram =%

PRESS ON
DISTRIBUTOR

B2570-B

G, 9

£ Installing Bushing—6-
lindar Egois ng Bushing

Autolite Dual Advance 6 and 8 Cylinder Distributors

18. Slide the diaphra int
opening in the distﬁ;l’mtogrmand (;31;2:
the l];nk in its position,

- Install the sprin cli
::::)1‘1’:3’] ﬂt‘: dl:aphragfn lgink It)o t:]l?:
€ breaker i
Fotaining S5 plate and install the

20, Place the breaker oint
assengbly and the condenser in position
and install the retaining screws. Be
sure to place the ground wire under
the breaker point assembly screw
farthest from the breaker point
contacts on an eight cylinder engine
dlStl.'lt?ulOr or under the condenser
retaining screw on a six cylinder
engine distributor. Align and adjust
thc.breakcr point assembly by fol-
lowing the procedure in Part 23-01.

21. Connect the primary and
condenser leads to the breaker point
assembly.

22, Install the rotor and the
distributor cap.

23. Check and adjust (if necessary)
the centrifugal and vacuum advance
(Refer to Part 23-01).

New Shaft and Gear

Assembly

The shaft and gear are replaced as
an assembly. One part should not be
replaced without replacing the other.
Refer to Fig. 5 for the correct location
of parts.

1. Follow steps 1, 2 and 3 under
Installing Original Shaft And Gear-Six
Cylinder Engine.

2. Attach the distributor shaft
supporting tool to the distributor and
install the assembly in a vise. Insert a
0.003 inch feeler gauge between the
backing screw and the shaft. Tighten
the backing screw on the tool enough
to remove all shaft end play. Remove
the feeler gauge and allow the shaft to
rest on the backing screw. Place the
gear thrust washer in posit'ion. Press
the gear on the shaft until it l?ottoms
on the gear thrust washer (Fig. 12).
Drill a 1/8-inch hole through the shaft
using the access opening in the gear as

ilot.

; pé. Remove the distributor from the
press and remove the support tool.
Install the gear retaining pin (Fig. 6).

4, Complete the assembly by
following steps 8-23 unde:: Insta}lllng
Original Shaft and Gear - Six Cylinder

Engine.

DISTRIBUTOR
ASSEMBLY—EIGHT-CYLINDER

ENGINE

The distributor assemblies are
shown in Figs. 13 and 14.

—— Tool-12132

Tool -
T58L-12132.B

B2571.A

FIG. 10

Burnishing
Bushing—Typical

Arbor Press Ram
Tool—

T65L-12390-B

PRESS ON GEAR UNTIL

HOLES IN SHAFT AND
GEAR LINE UP

TIGHTEN SCREW
ENOUGH TO REMOVE
ALL SHAFT END PLAY

Tool-T52L-12390-DED .

B3241-A

FIG. 11 Installing Original Shaft
and Gear—6-Cylinder Engine

T R

Arbor Press Rom

Tool—

PRESS ON GEAR UNTIL | fe—T65L-12390-8

IT BOTTOMS WITH
SPECIFIED END PLAY |

TIGHTEN SCREW
UNTIL SPECIFIED
END PLAY IS
OBTAINED BETWEEN
SCREW AND SHAFT

Installing New Shaft
and Gear—6-Cylinder Engine

FIG. 12
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FIN.g;
85
oIL SLfA‘["ﬁRa HING.. gy
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- e

WEIGHT-12188 SHAFT-12175 . ® o

WEIGHT RETAINER- 379023 P | Rnummms
\f
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a9 - S 12120 o
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MOVEABLE BREAKER PLATE-12151
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'\,
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SPRING WASHER-
FLAT WASHER- 372396 GASKET
AINER-351825
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GROUND WIRE-12264
PRIMARY WIRE-12216 B226s-c
FIG. 13 V-8 Distributor Assembly
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E ks S SPRING=12191 or 12192
/ \

WEIGHT-12188
{
BREAKER POJNT ASSEMBLY-12171 \
|
GROUND WIRE-12264
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\\ WEIGHT-12188
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|

|

|
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|
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\\ ll HOUSING-12130
THRUST WASHER_;2179——-"@\ /
\ /
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FIG, 15 Removing or Installing
Gear Pin
Conventional Ignition
System
Disassembly

1, Remove the rotor.

2. Disconnect the primary and the
condenser wires from the breaker
point assembly.

3. Remove the breaker point
assembly and condenser retaining
screws. Lift the breaker point assembly
and condenser out of the distributor.

4. Remove the spring clip that
secures the diaphragm link to the
moveable breaker plate.

5. Remove the diaphragm retaining
screws and slide the diaphragm out of
the distributor.

6. Working from the inside of the
distributor, pull the primary wire
through the opening in the distributor.

7. Remove the spring clip, the flat
washer, and the spring washer
securing the breaker plate to the sub-
plate.

8. Remove the sub-plate retaining
screws and lift both plates out of the
distributor.

9. On a 330 MD, a 360 or 390 V-8
distributor, proceed as follows:

Mark one of the distributor weight
springs and its brackets. Also mark
one of the weights and its pivot pin.

Carefully unhook and remove the
weight springs.

Arbor
Press Ram

Allen Set
Screw Wrench

Tool-T52L-1290-C

T L
77/2//71

FIG. 16

Removing Gear

. e
= ™ Tool—T521-12131-CAD
B3238.A

FIG. 17 Removing or Installin
Collar Retaining Pin :

Lift the lubricating wick from the
cam assembly, Remove the cam
assembly retainer and lift the cam
assembly off the distributor shaft,
Remove the thrust washer.

Remove the weight retainers and
lift the weights out of the distributor.

10 On a 401, 477 or 534 SD V-8
distributor, proceed as follows:

Remove the lubricating wick and
the cam retainer. Lift the cam out of
the distributor. Remove the thrust
washer.

Mark one of the weight springs
and the brackets that it is attached to.

Carefully unhook and remove the
weight springs. Remove the weights.

11. Remove the distributor cap
clamps.

12. If the gear and shaft are to be
used again, mark the gear and the
shaft so that the pin holes can be
easily aligned for assembly. Remove
the gear roll pin (Fig. 15), and then
remove the gear (Fig. 16).

13. Remove the shaft collar roll
pin (Fig. 17).

14, Invert the distributor and place
it on a support plate in a position that
will allow the distributor shaft to clear
the support plate and press the shaft
out of the collar and the distributor
housing (Fig. 18).

The 401, 477 and 534 SD V-8
distributor does not require the Allen
Set Screw Wrench (Fig. 18) for shaft
removal, Just press on the end of the
shaft with the arbor press ram.

15. Refer to Figs. 19 and 20 and
remove the distributor shaft upper and
lower bushings. (The 401, 477 and 534
SD V-8 distributors do not have lower

bushings).
Transistor Ignition
System

Disassembly
1. Remove the rotor and the dust

cover. : :
2. Disconnect the primary wire

from the breaker point qss_embly.
3. Remove the retaming SCrews

from the breaker point assembly and
lift the breaker point assembly out of
the distributor.

Allen Set st
Screw Wrench

Arbor
Press Ram

FIG. 18 Removing Shaft

Tool—12132-H

Tool—
T58L-12132-B

B1040-D

FIG. 19 Removing Lower
Bushi
ushing 080
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B3240-A

FIG. 20 Removing Upper

Bushing

4, Remove the spring clip that
secures the diaphragm link to the
movable breaker plate. s

5, Remove the diaphragm retaining
screws and slide the diaphragm out of
the distributor.

6. Working from the inside of the
distributor, pull the primary wire
through the opening in the distributor.

7. Follow steps 7-15 under
Conventional Ignition System Dis-
tributor.

Original Shaft and
Gear

Assembly
L Oil the new upper bushing and
position it on the bushing replacer

Arbor Press
Ram

PRESS ON
DISTRIBUTOR

| : B3242.A
nstalling Upper Bushing

FIG. 21
81

he bushing (F_ig. ZtL)
the tool bottoms ggams; e
;Ys;l:iir;)utor base, the bushing will be
installed to the correct depth.
2. Burnish the bushing to the
roper Size (Fig. 22).
; 3, Ona 330 MD, 360 or 390 V-8
distributor, invert the‘dist.nbuto'r gnd
install the lower bushing in a similar

nner. f ol
- 4. Oil the shaft and slide it into the

distributor body. . m

5. Place the collar in position on
the shaft and align the holes in the
collar and the shaft, then install a new
pin. Install the distributor cap clamps.

6. Check the shaft end play with a
feeler gauge placed between the collar
and the base of the distributor. If the
end play is not within specifications,
replace the shaft and gear.

7. Attach the distributor shaft
supporting tool to the distributor.
Tighten the backing screw in the tool
enough to remove all shaft end play.

8. Install the assembly in a press.
Press the gear on the shaft (Fig. 23),
using the marks made on the gear and
shaft as guides to align the pin holes.

9, Remove the distributor from the
press. Install the gear retaining pin
(Fig. 14).

10. On a 330 MD, a 360 or 390
V-8 distributor, proceed as follows:

Position the distributor in a vise.
Fill the grooves in the weight pivot
pins with a distributor cam lubricant
(C4AZ-19D530-A).

_ Position the weights in the
distributor (the marked weight is
placed on the marked pivot pin) and
install the weight retainers.

Place the thrust washer on the
shaft.

Ifill the grooves in the upper
portion of the distributor shaft with
distributor cam lubricant (C4AZ-
19D530-A).

Install the cam assembly. Be sure
that the marked spring bracket on the
cam assembly is near the marked
anﬁghl:racgclct on the stop plate. Place
lubricga . 01 131 o_f .dlstnbutor cam
TR n the distributor cam lobes.

' the retainer and the wick. Oil
tthwwk with SAE 10W engine oil.
tI:;t:II the welgh_t springs. Be sure
marked spring is attached to
marked spring brack

11, On a 40 s cKets.

distributor procéed Yo oDIV-S
’ as follows:

Position the i i
P weights in t
glgs;ti;lbutor and install the weiglllli
springs.' Be sure that the marked

€ 15 connected tq the marked

spring brackets, Install
thrust washer, Fill the tsl:n:l\]:it ilvl-p?f-r-

tool. Install t

tha
the

&4
|
i
;"f
|
TOO|— m——pp ;5
1581-12132.8 @ |
f
|
FIG. 22 Burnishing Bushingss |
|
Tool—T&?l.]u |
Defoil 3 L |
TIGHTEN SCREW
ENOUGH TO Tool—T571-12390.4
REMOVE ALL =) Detail 1
SHAFT END PLaY JJ7 |
B0
FIG. 23 Installing Original Shaft
and Gear
upper portion of the distributor lshaﬂ
with distributor cam lubricant
(C4AZ-19D530-A). Install the. cam
assembly. Be sure that the slots in ¢
cam engage the pins in the weights
Install the cam retainer and “’_‘Ck‘(.)l
the wick with SAE 10W engin¢ 0"
d rool—T571-12390A
Specified Detail 3
Alignment
Gauge
P e DRILL % INCH
" HOLE THROUGH
SHAFT
g
g
|GHTEN SCR
Tool— T ENOUGH 10
T571-12390-A, REMOVE AL
Detail 1 SHAFT END pLAY
gl
hoft

; Sho
FIG. 24 Installing New

——d Aaaa



23-10-11

Autolite Dual Advance 6 and 8 Cylinder Distributors

23-10-11

12. Place the breaker plate in
position on the sub-plate.

13. Install the spring washer, the
flat washer and the spring clip that
secures the breaker plate to the
sub-plate.

14, Install the sub-plate hold down
screws (the ground wire should be
under the sub-plate hold down screw
near the primary wire opening in the
distributor). :

15. Working from the inside of the
distributor, push the primary wire
through the opening in the distributor.

16, Slide the diaphragm into the
opening in the distributor and place
the link in its position.

17. Install the spring clip that
secures the diaphragm link to the
moveable breaker plate and install the
retaining SCrews.

18. Place the breaker point
assembly and the condenser Gf so
equipped) in position and install the
retaining screws. Be sure to place the
ground wire under the breaker point
assembly screw farthest from the
breaker point contacts. Align and

adjust the breaker point assembly b
following the procedure in Part 2§-01¥
19, annect the primary and
condenser (if so equipped) leads to the
breaker point assembly.
__20. Install the rotor and dust cover
(if so equipped).
21, Cl}eck and adjust (if necessary)
the centrifugal and vacuum advance
(Refer to Part 23-01).

New Shaft and Gear

Assembly

The shaft and gear are serviced as
an assembly. One part should not be
replaced without replacing the other.
Refer to Fig. 5 for the correct location
of the parts.

1. Follow steps 1 thru 4 under
Installing Original Shaft and Gear.

2. Attach the distributor shaft
supporting tool to the distributor and
install the assembly in a vise. Insert a
feeler gauge equal to the minimum
specified end play for the particular
distributor between the backing screw
and the shaft. Tighten the backing

screw on the tool enough to remove all .

shaft end play. Remove the feeler
gauge and allow the shaft to rest on
the backing screw. Slide the collar on
the shaft. While holding the collar in
place against the distributor base (Fig.
24), drill a 1/8-inch hole through the
shaft using the access opening in the
collar as a pilot.

3, Position the gear on the end of
the shaft. Install the assembly in a
press,
4. With the backing screw on the
support tool tightened enough to
remove all end play, press the gear on
the shaft to the specified distance from
the bottom face of the gear to the
bottom face of the distributor mount-
ing flange (Fig. 15). Drill a 1/8-inch
hole through the shaft using the hole
in the gear as a pilot.

5, Remove the distributor from the
press and remove the support tool.
Install the collar retaining pin (Fig.
17) and the gear retaining pin (Fig.
15).

Complete the assembly by fol-
lowing steps 9 through 21 under
Installing Original Shaft and Gear.

nan
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PECIFICATIONS —
DISTRIBUTOR ADVANCE SPECIFIC CENTRIFUG :
CUUMADVANCE 07000 AT 260 DISTRIBUTOR | SET TEST STAND T00° AT 1009 DISTRIgy 7o ] |
VA SET TEST STAN ERCURY APM AND 0 INCHES OF pep o UIORE '
o AT 1000 DISTRIBUTOR RPM AND 0 INCHES OF M Reupy
SET TEST STAND T0O T oGuRY ——L |
RPM AND 0 INCHE | Ainnes Max. Adv. Vecuum (Oletibety Mo e
E = ———— Advance ot A::; Distributor (Distributor (Camshaft (Inches of or Comehett “‘h :
Veewm | (pigbutor | (Camh or Camahift | pygroey) Mercury) Do |
D.'l‘"’ m ) Degrom) (}17 P
Distributor (Inches °; or Camshaft 25" Hi Dogress, : o1l \"_l'_ !
Mercury Degrees) | : I
e | ® b2 10 11/49 14
5 03/ 500 o-; / = i & . B
2 gglﬁi @ U s NpERO| @ 2 57 :
Uk ;3 31/26 1233 73/4-10 2500 rpm
25 31/28 2000 91/2:12 : £t
[ aietia| ko0 0-1/2 ; ;
10 21/27
; ?—l 200 g:g 14° 16 57 7 '
- 10 0 750 - :
iR 15 5128 @ . 1000 12-2112 ® @ 4y 2
20 51/28 1500 53/4-8 2800 rpm
25 51/2-8 2000 73/4-10 1/4
0-172 5 01172
5 03/ e ¥ 1o 10 21126 :
10 3/4-33/4 5 750 0-11/2 e 15 57 P
CBAF-A 15 51/28Q@ 8 1000 21/441/2 ® 2600 rpm 20 §7 4
- g :gg 1500 68
5 ; 71/210
2000 bl
0172 o
5 U=l ?,33 0-1/2 %
10 3/4-3 3/4 puntss®
CIUF-A 15 5128@ 750 0-11/2 5 s
' 20 51/28 g 1000 21/4-41/2
25 51/2-8 1500 6-8 @ -1
2000 71/2:10 2600 rpm ..
5 0-11/4
5 ¢l 300 /2 10 23/46
i e 3’4@3 121720 323 g/:z 23/4 1° 15 o/ i
C8TF-D 15 1042 1/2 - 20 &
20 1012 1/2 1000 13/44 © (2@400 ar el
25 10121/2 ;ggg g 1533 112 p bl
5 01172 350 0172
10 53/4-83/4 500 0-1/2 : Ll
C8TF-U 15 83/4-113/4@ 121/2° 750 3/4-3 1
20 1012172 1000 4112612 @ @
25 1500 68 1/4 2275 rpm &
2000 71/2-10 b
5 03/4 350 01/2 5 ‘:? 3 4
10 02 1/4 500 0-1/2 10 o P
DOTF-M 15 58 @ 101/2° 750 1/2:21/2 14° 15 = ‘
20 8101/2 1000 68 © e 20 2
25 810172 1500 81/2-103/4 2600 rpm \
2000 93/4-12 1/4
N
5 01 350 0-1/2
10 021/4 £00 0-1/2 14° 4
DIUF-RA 15 58 O 10122 | 750 1122112 @ |
2 B101/2 1000 68 @ 2500 rpm
% 810172 1500 81/2-103/4
2000 93/4-12 1/4 -
: 01 350 0-1/2 5
10 03 e W o 10 04112 »
CUIGDE 15 51129 @ g 7 ; 15 57
20 61/2 50 21/251/2 @ 57
2 51 - 1000 91 @ 2600 rpm 2
24 1500 111413 1/2
2000 13 1/2-16
© Double for Crankshaft Advance @ 2,000 rpm with Distributor Vacuum Line Disconnected 1ed
@ Doubleand Add to C i istri S . ine Connect=
@ =omputation for Distributor Vacuum Line Disconnected (See Footnots ® )for Crankshat Advance @ 2000 rpm with Distributor Vecuum L ()
cat0!
C83




P

i

o —

_10- Autolite D "
_23_]0 13 val Advance 6 and 8 Cylinder Distributors 23-10-13
pISTRIBUTOR ADVANCE S;EI:IFIBATIONS (Continued)
scuum Advancs
ST iR ':’ 211000 Datibutor Contrifugsl Advance Vacuum Retard
rpm and D inches of Mercury. Sat Test Stand at 00 at 260 Distributor Sat Test Stand at 00 at 260 Distributor
! s T rpm and 0 inches of Mercury. rpm and 0 inches of Mercury,
Vacuum (Distributor (Clr;uhlf; Advance Retard Max. Ret.
(Inches of or Camshaft Dogress) ; (Distributor Max. Adv. (Distributor {Camshaft
et Mercury) Degrees) @ 2:,, Distributor or Camshaft (Camshaft (Inches of or Camshaft Degrees)
Distributor - 1y [: 7 Ha. Pm Dogrees) Degroos) Mercury) Degrees) @ 20" Hy.
10 61/29 LAl : o
500 21/2-41/2 10 27
DOTF 15 61/28 90 750 73/4-93/4 190 15 57 70
20 61/29 1000 RITO) @ 20 57
2 §1/29Q ;ggg M1/4131/2 | 25650 pm
13 3/4-
5 0-11/4 350 {/]41}2 1A
DITF-EA ;g g :;‘gg 90 750 21/2:5:3/4 190
> % 1000 a1 2600 r
25 61/29Q 1500 11 1/4-12)112 &
2000 13 1/2-16
5 0-1 350 0-1/2
10 51/2-81/2 500 2:31/4
DIHF-AA 15 51/2-8 112 81/20 750 78 1/4 10
20 51/2812Q@ 1000 911D @
25 1500 8-11 900 rpm
2000 g1
5 0-11/2 350 0-1/2
10 51/2-81/2 500 0-1
C7TF-D 15 61/29 g0 750 11/231/2 110
20 61/29Q 1000 23/45® @
25 1500 571/4 2350 rpm
2000 791/2
@ Double for Crankshaft Advance @ 2000 rpm with Distributor Vecuum Line Disconnected.
@ Doubleand Add to Computation for Distributor Vacuum Line Disconnected (See Footnote 1 ) for Crankshaft Advance @ 2000 rpm with Distributor Vacuum Line Connected.

ENGINE PERFORMANCE SPECIFICATIONS

Dwell Angle Distributor Spark Spark
At Point Plug Plug
Engine Idle Speed Gep Gap No. D
170 1-V BF-82
2401V
Econoline except E300 Van, F-100 3540 0.027 0.032-0.036 BF-42
240 1-V F250-350, F, B
and N-500, P350-500, E-300 Van 3742 0.025 0.028-0.032 BTF-31
300 1-V,F-100 3540 0.027 0.032-0.036 BF-42
300 1-V, all except F-100 3742 0.025 0.032:0.038 BTF-31
302-2V Bronco 24-29 0.021 0.028-0.032 BTF-31
Econoline Bus-E-100-200-300, F-100
330 2.V MD & HD 2631 0.017 0.026-0.032 BTF-31
360 2:V F-100 24-29 0.017 0.032-0.036 BF-32
360 2-V F-250-350 2631 0.017 0.032-0.036 BF-32
361 2.V 26-31 0017 @ 0.028-0.032 BTF-31
390 2-V F-100 24-28 0.021 0.032-0.036 BF-32
3902V F-250350 2631 0017 @ 00320038 BF-32
391 4-v 2631 0.017 @ 0.028-0.032 BTF-31
o1
47 2631 0017 @ 0.026-0.032 BTF-31
534
Initial Ignition Timing
Al Truck Enginex except 401, 477,534 B9BTC
401,477, 534 109BTC _ _ =
@ Installation torgue 15-20 Ft-Ibs. @ If equipped with transistorized ignition, set point gap at 0.020 and dwell angle at 22-240,

———

CB 1010-01
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vance 6 and 8 Cylinder Distributors

i Ad 23
utolite Dual X
23-10-14 A 3y
RESISTOR SPECIFICATIONS
STEM - COIL CONDENSER AND PRIMARY CIRCUIT RESISTTE = CONDENSER
CONVENTIONAL IGNITION SY , Wi
primary Capacity I ll(l‘hum Maxmim
c::cuit (Mic‘;")' (L:;e:ghems) Series
s A farads Resist
tor an
Coil —____%E:_:'_:ﬁ,___ & (Db
Primary Resistance 1-‘5‘1';1'54 (0hms)
Secondary Resistance 75?,2;’530 0.21-0. 1
(0hms) L= 1,30-1.40
Amperage Draw 45 (75°F)
(Engine Stopped) L . e
Amperage Draw 25
(Engine Idling) e e el e |
DISTRIBUTOR GENERAL INFORMATION _____——
;°:'l" Rotor Air Breaker Arm Islli‘st'rigtor B
oltage Spring Tension aft End e
; Gap Voltage ear
et ?vm) Drop (Max) (02) Mayo Location @
0.022-0.033 TWTSF
170 0.003-0.010 e
240 N.A
ig(z! 0.024-0.035 4.031.40% |
330 (MD) 0.022-0.032 3.071-3.080
T30 (AD) 0.025-0.035
= 0.022-0.032 3.071:3.078 |
= 0.025-0.035 3.071-3.080
390 0.25 1.5 KV 17-21 0.022-0.032 3.071-3.078
91 0.025-0.035 3,071-3.080
401 0.022-0.030 5.111:5.116
477
534
@ Measured with distributor removed
®Distance from bottom of mounting flange to bottom of gear.
TRANSISTOR IGNITION SYSTEM
coIL
Primary Resistance (Ohms) 0.226-0.251 (75°F) Emitter (Ohms) 0.31-0.35 (15°F)
Secondary Resistance (Ohms) 4300-5680 (75°F) Collector (Ohms) 0.41-0.85 (15°P) |
Amperage Draw (Engine Cranking) 4.0 Base (Ohms 71-7.9 (15°F)
Amperage Draw (Engine Idling) 5.0 {OhTs) SRANGIE

nrorc

¢B 101002
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~ Deseription . .

1 DESCRIPTION AND OPERATION

MAINIFOLD VACUUM PASSAGE TO
CARBURETOR POWER VALVE

VELOCITY GOVERNORS
Conventional Velocity
Governor

The velocity governor (Fig. 1) is a
single unit mounted between the
carburetor and the intake manifold.
There is no provision for repair of this
governor. It should be replaced when
damaged,

The governor is operated by a
comb;nation of manifold vacuum and
the air flow past the governor valves.
The governor throttle valves are offset

ADJUSTING CAP

OUTLET FITTING INLET FITTING

B2472-A

FIG. 2 Coolant Heated Velocity Governor

MANIFOLD VACUUM

PASSAGE TO

CARBURETOR

POWER VALVE
ADJUSTING Cap

B3296-A

IG.

iOvernor Typical Velocity

in the throttle bore so that the
combined force of manifold vacuum
and the fuel air flow through the bores
has greater effect on the larger,
upstream area of the valves. This
forces the throttle valves to move

toward the closed position restricting
the fuel-air flow. The closing action of
the throttle valves is opposed by the
control spring. The control spring is
attached to the throttle valve shaft
cam. The cam provides a balance

csl
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SPRING PIN
(CHECK SPECIFICATION
FOR PIN LOCATION]

FIG. 3 Throttle Actuating
Mechanism—Vacuum Governor

i action of the
etween the closing .
?hrottle valves and the action of the
i t all engine speeds.

trol spring at o
conUnder operating conditions, the
governor throttle valves do not close,

put remain open enough to allow the
required quantity of the .fucl-alr
mixture t0 flow into the n_1amfold to
maintain the governed engine speed.
To maintain the proper vacuum to
the distributor, the governor has two
interconnected vacuum transfer ports
and a vacuum transfer plunger. When
the governor throttle valy;s are forced
toward the closed position, vacuum
from the lower port is supplied to the
distributor to maintain sufficient spark
advance. When the governor throttle
valves are open wide enough, the
plunger shuts off the bottom port and
the top port supplies vacuum to the

GOVERNOR BY-PASS JETS

!

CLEAN-AIR PASSAGE

GOVERNOR VACUUM

t
1
t . !. \‘\lb PASSAGE
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e
T f D
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L
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REAR VIEW

carburetor distr
for sufficient vg
tor.

butor

Coolant Heggeg
Governor
The coolant he
ernor (Fig. 2) is ys
390 truck cngines‘
transmissions,
coolant passage so h
can also be used g
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description and operati
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L\
the engine is operated. This also causes
increase in the
. variance between regulated load and
2," t; noload settings. A normal sea level
'\ Joad setting of 3600 engine rpm
N

I i, becomes 4000 engine rpm at 5000 feet

I above sea level. A normal sea level
| no-load setting of 3900 engine rpm
st'?‘u becomes 4500 engine rpm at 5_000 feet
%, above sea level. The 300 engine rpm
g | variation at sea level become a 500
l % engine rpm variation at 5000 feet
N above sea level.
by The velocity governor used on a
% 330 MD V-8 can be adjusted to
: Ic:ompensate for variations due to
ity altitude. Any 330 MD V-8 engine
iy equipped with a velocity governor and
i Js.{‘\.“ operated consistently at or above 2000
by feet above sea level must have the
“! velocity governor adjusted for specific
altitude.

With the exception of the altitude
con.rpe.nsating adjustment, the de-
Scription apd operation of this
governor is the same as the conven-
tional velocity governor,

VACUUM GOVERNOR

The throttle actuating mechanism
on the carburetor (Fig. 3) has a
diaphragm assembly, governor spring,
anq governor lever assembly. The
Spring and diaphragm are linked
together by the governor lever which
1S attached to the carburetor primary
throttle shaft. The controlling unit
contains a centrifugally operated
governor valve. The valve is driven by
the distributor drive mechanism,

The operator controls the throttle
plates in the usual manner below
governing speeds through a clutch

9318 (TO CARBURETOR)
33796-5  34805.5
22

#34441-A 18214 \C.—

18208
B 18222
il QZ\
i
%‘:"’ 18211 34803.5 25
4 G P ey :
‘1' 18224 D 27081-S 12A47
i, 371702.5 e
1 353823.5
|
|
F«‘ 18210
[
|
371701-5
{9 g 371700-5
1
18206 ~——i rHe— 371697-5
v 20388.-S
P=—— 348075
2 ]
& 18230
‘8 OR
> 12495
359186-5 @)
S 370065-S
18205
18213 _’@%«—— 3701215
3 B 3271-A
IG. 5

Mechanical Governor

arrangement on the carburetor throttle
body. When governing speed is
reached, a combination of venturi and
manifold vacuum acts on the governor
diaphragm to close the throttle plates
(Fig. 4). Two calibrated by-pass jets in

the vacuum passages meter the
vacuum from the venturi and the
manifold to provide the correct

balance for proper operation of the
governor. At speeds below governing
rpm, this vacuum is weakened by air
from the governor valve so that
premature governing action will not
occur, Filtered air from the carburetor
air cleaner enters the governor system
through a passage in the carburetor to
the controlling unit. A combination of
vacuum from the venturi and manifold
transmitted through the governor
system passages on the carburetor,
draws the air through the governor
valve and back to the governor
diaphragm on the carburetor.

In the controlling unit, centrifugal
force acting on the governor valve,
which has kept pace with engine
speed, overcomes the tension of the
valve spring and partially retards the
flow of air to the throttle actuating
mechanism when governing speed is
reached.

The air flow is retarded by the
valve sleeve being thrown outward by
centrifugal force and thus partially
closing the air inlet on the governor
valve shaft.

The partial blocking of the air inlet
reduces the amount of air bleeding
through to the diaphragm on the
carburetor, thus allowing manifold
and venturi vacuum to operate the
diaphragm. As the vacuum acting on
the diaphragm becomes stronger, the
diaphragm moves the governor lever
against the tension of the governor
spring to close the throttle plates. The
governed engine speed is held for
constant load by centrifugal force on
the valve (in the ignition distributor)
balanced against the tension of the
valve spring. Any slight change in
engine speed due to load restriction
will cause the governor valve to react
immediately, either increasing or
decreasing the amount of air bleeding
through the governor valve orifice. A
change in the amount of air bleed will,
in turn, cause an instant response from
the diaphragm to increase or decrease
the throttle plate opening. When the
accelerator is released, control is taken
from the governor by the external
throttle lever, and the return spring in
the accelerator pedal linkage closes the
throttle pedal to bring the engine to
any desired lower speed.
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MECHANICAL GOVERNOR

The governor is the nheczziflglﬁi‘sl
flyweight type (Fig. 5). The ihaﬂ.
are pivoted on the g‘ovemorf L
direct mechanical linkage rom s
governor throttle control arm L
carburetor throttle control arm e
carburetor action to the .goverses
setting. As the engine speed mcreahaﬁ.
the rotation of the governor $ o
increases. Centrifugal force causcs :he
weights to move outward as

i f the governor shaft in-
2(:;2260;.1 Hoowcver, a spring retard's h(:r
limits the movement of the weights
L::Ptil the centrifugal forcq OV'CFCOT}T(S,
the spring tension. At this time, p
weights are forced outward closing ltc
throttle plates through the linkage to

e .tt\htzcl)xtltt]:hsggsf;hbly, located on the
side of the carburector, connects tEc
carburetor throttle _shaft tow}: e
accelerator pedal linkage. en
engine speed is below the governor

full-load setting, the &
Once the full-loagd
the main actuatin iy
governor and s [inj. Y o &
controlling factors and | o,
the throttle plates ypq dei 0y
clutlch. At this pojn thccngagc n
<SRBI~ DI TS determiy, iy,
governor, When ey ed

Utch jg
Peed :;’
lever

By

3  ADJUSTMENTS

VELOCITY GOVERNOR

Conventional and Coolant
Heated Velocity Governors

Connect a tachometer to the
engine. With the engine at normal
operating temperature, operate the
engine at wide open throttle a_nd
compare the rpm with the operating
range of the governor. The operating
range is stamped on the governor
plate.

If governed speed is within range,
stop the engine and remove the
tachometer.

If adjustment is required or
desired, remove the governor seal (Fig.
1). To increase rpm, turn the cap
counterclockwise. To decrease rpm,
turn the cap clockwise. When ad-
Justment is complete, stop the engine,
seal the cap, and remove the
tachometer.

Compensating Governor

If the truck is going to be operated
at a consistent altitude, adjust the
governor by following the Constant
Altitude Adjustment Procedure.

If th'e truclf is going to be operated
at varying altitudes above 2000 feet,

FIG. 6

Altitude Compensation Adjustment

adjust the governor by following the
Constant Altitude Adjustment pro-
cedure.

If the truck is going to be operated
at varying altitudes adjust the gov-
ernor by following the Varying
Altitude Adjustment Procedure.

Constant Altitude
Adjustment

1. Cut the governor seal wire and
remove the adjusting cap (Fig. 1). Do
not rotate the adjusting cap during
removal.

2, Use a mirror and a light to
observe the position of the slots in the
adjusting bushing (Fig. 6).

3. Hold tool T64T-12450-A in the
proper position to engage the adjusting
bushing slots (Fig. 6), and carefully
insert the hex-shaped center post of
the tool in the hex-head of the
adjusting screw. Push the tool inward
until the tangs on the tool engage the
slots in the adjusting bushing. If the
tool will not engage in the adjusting
bushing slots, note the position of the
tool and rotate the tool slightly in
either direction until engagement is
achieved. If it is necessary to rotate
the tool more than 1/6 turn (1 flat of

Tool—T64T-12450. A

B3297-A

In

below the governor sfmigs hed fal
re-cngages, and the Pedal’ t eﬂulch
linkage once again controls AcCelery,
the engine. the TP of
~——

Average Operating Amoy
R ntof
Altitude—Feet Tool Romio?
20005 v 1/3 turp (1209
30005 v 0l I/Zturn(lgoo’
4000 .8 n 2/3 turn (2400)
9000 ..., . 5/6 turn (3009
6000 i i 1 turn (3600

® 60° or 1/6 turn rotation js equiv-
alent to one flat of the tool hex
head.

CBION-A

FIG. 7
Table

Altitude Adjustment

the hex head) to accomplish engage
ment, rotate the tool back to it
insertion position and pull the tol
out. Rotate the tool 1/6 turn in the
direction required to achieve e
gagement and re-insert it.

4, The altitude adjustmefm mtblt
(Fig. 7) specified the amount irom
factory setting that Tool T64T124]g?i$
should be rotated to adjust the V;m“
governor for altitude operation. .
increase in the average alttd Cil
operation, rotate the tool the's?fz .
amount in the counterclockWs

ion. ingtall the
1"e(:téc.mRemove: the tool and 1"5::"
adjusting cap. Do not tu
adjusting cap. etk

J6. Install a tachometer ?"d: 0
and adjust the no-load setting o
governor. The no-load semnf raline
be 3900 rpm at the tru® Sstmel“ s
altitude. If the altitude adJe“[ ing t ¢
done properly, the load dse should b
truck’s operating altit
3600 rpm. s

If the governor IS beﬂclg cingted
an altitude above the trg =
operating altitude, t'eht
speeds should be slig
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‘M‘ﬁ and 3900 rpm respectively. If the
A governor is being adjusted at an
\ gititude below the truck anticipated
N operating altitude, the load and
& nodload should be slightly below 3600
' and 3900 rpm respectively.
b If the load rpm is below the
\ specified rpm (3500 at sea level and
i 3600 at operating altitudes above 2000
" feet), insert the tool by following step
3 and turn it counterclockwise,
Remove the tool, insert the adjusting
cap and adjust the no-load setting,
\ Check the load setting and adjust
again if necessary.
If the load rpm is above the
specified rpm (3500 at sea level and
: 3600 at operating altitudes above 2000
i

s

feet), insert the tool by following step
3 and turn it clockwise. Remove the
tool, insert the adjusting cap and
adjust the no-load setting. Check the
load setting and adjust again if
necessary.

7. Remove the tool and install the
adjusting cap.

8. Seal the adjusting cap to the
governor body (Fig. 1) using the
service governor seal wire and lead
seal.

Varying Altitude
Adjustment

This adjustment is made on trucks
that are operating between altitudes at
or near sea level and altitudes above
2000 feet.

1. Adjust the governor to 3800
rpm (no-load) for sea-level operation
(this is only necessary if the governor
has been adjusted after the truck has
left the factory).

2, Using the adjusting cap only,
adjust the no-load speed for 4100 rpm
at the anticipated altitude by turning
the adjustment cap 1/4 turn in the
clockwise direction for each 1000 foot
difference between the adjusting and
maximum anticipated operating alti-
tudes,

If the maximum operating altitude
of thg truck is lower than the altitude
at which the adjustment is being made,
ad_Just the no-load speed to 4100 rpm
with the adjustment cap.

VACUUM GOVERNOR

1. Connect a tachometer to the
engine,

2, Qperate the engine until normal
operating temperature has been
reached.

3. Operate the engine at wide open
thrqttle and note the engine speed
registered.

4. Stop the engine and remove the
adjusting hole plug from the control-
ling unit housing.

S. With the ignition switch off,
crank the engine until the governor
adjusting nut is aligned with the
adjustment hole.

6. Turn the adjusting nut clockwise
to increase speed and counterclockwise
to decrease speed. One full turn of the
adjusting nut will change top speed
about 150 rpm.

7. Repeat the above procedure
until the proper top speed is reached.

8. Install the adjusting hole plug
and tighten it securely.

9. Attach a new locking wire and
lead seal to the adjusting hole plug
and the adjacent fin.

MECHANICAL GOVERNOR

1. Disconnect the throttle control
rod at the carburetor.

2. Loosen the top nut on the
primary spring adjusting eye bolt.

3. Tighten the bottom nut finger
tight, then turn it in two additional
turns to pre-load the spring. Tighten

the top nut. .
4. Move the throttle to the wide

open position and connect the gov-
ernor throttle control rod to the
carburetor control arm.

5, Adjust the governor throttle
control rod so that thé governor
throttle control auxiliary lever is full
forward. This is the wide open throttle
position. Next, shorten the rod one full
turn. This will position the throttle
plates slightly off wide open position
and will avoid compression of the
control rod linkage.

6. Check the accelerator linkage to
be sure that wide open throttle
position is achieved when the accel-
erator pedal is depressed to the floor.
Be sure that the accelerator rod or
cable is attached to the proper hole in
the throttle lever.

7. Check the operation of the
choke plate from the full open to the
full closed position for proper ad-
justment and freedom of operation. On
a C- or W-Series truck, the choke
plate will not close completely when
the choke knob is pulled all the way
out,

If there is any bind in the choke
cable on a C- or W-Series truck,
examine the cable for sharp or reverse
bends. Be sure the end of the cable is
bent downward to prevent interference
with the bottom of the air cleaner, as
interference will restrict opening of
the choke plate.

8. To adjust the speed, operate the
engine (with the parking brake
applied) until normal operating
temperature has been reached. Depress
the throttle to the full wide open
position and adjust the speed by
increasing the tension of the governor
main spring to increase the rpm, and
by decreasing the tension to decrease
the rpm.

Sensitivity of the governor can be
sharpened by installing the governor
spring in the hole closest to the
governor lever arm pivot. Adjust the
governed speed after changing the
spring position.

4 REMOVAL AND INSTALLATION

VELOCITY GOVERNOR

Removal
1. Remove the air cleaner.

2, On a six cylinder engine, cut the
overnor seal wire,

3. Remove the carburetor to
8overnor vacuum line.

Remove the carburetor and
Basket,

5. On a 360 or 390 V-8 engine with

a manual-shift transmission, partially
drain the radiator and remove the
coolant hoses from the governor.

6. Remove the governor, spacer (if
so equipped) and gaskets. Discard the
gaskets.

Installation

1, Position a new gasket over the
studs on the intake manifold.

2. Install the governor and gasket.

3, Install the spacer and gasket (if

10) CqUiPPed)-

4. Install the carburetor.

5. On a 360 or 390 V-8 with a
manual-shift transmission, connect the
coolant hoses to the radiator and fill
the radiator.

6. Install the governor to carbu-
retor vacuum line.

7. On a six cylinder engine, install
a new governor wire and seal.

8. Install the air cleaner.

Ce
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VACUUM GOVERNOR

Throttle Actuating
Mechanism

Removal ;
1. Disconnect the lgles t::
unit on the carburetor.
govgtnfg;move the choke control lever
and the governor housing COVER the
governor Spring and spring pin, the
governor lever nut and. lockwashe.r;
and the governor housing 10 main
body screws and lockwag»hers._Mark
the position of the spring pin for
correct assembly. .
3. Lift the governor housing qf’f the
throttle shaft and remove and discard
the governor housing seal.

the

and installation pro il
' ced il
ered with the distribuml:res

Installation il |
MECHANICAL Govey, i

iti housing
sition a new governor
o the main body. Install a new

1. Disconnect he t
dr.wc, the oil pressure Seac,h‘""ﬂer ,‘-:
wires, and the thrott]e Contro| 8wy {40
at the governor, © kg I

2, Remove the
and gasket. e ety é i

Installation

1. Using a new gasket
governor assembly in the
and install the washers
nuts.

2. Connect the throttle cont
linkage, the tachometer driye, and .r]sl
oil pressure sending unit wires, Adi ;
the governor, %

gasket on iy j

seal on the gover
governor body _ 4 {
housing, then slide the housing on the emoval ¥

haft.
thmzt.m’inssert the end of the throttle

shaft into the governor lever and
install the governor lever lockwasher

d nut. ;
an 3. Install the governor housing to

main body lockwashers and screws.
4, Install the governor housing
cover and choke control lever.
5. Connect the governor lines.

Controlling Unit

Because the governor com_rolling
unit is integral with the distributor,
the removal, disassembly, assembly,

» POsitign |
€ngine bjyg
and Telainipy

5 DISASSEMBLY AND ASSEMBLY

VACUUM GOVERNOR

Throttle Actuating
Mechanism

Disassembly

1. Remove the diaphragm rod
retainer and the governor lever.

2. Remove the governor line
fitting, the by-pass jets, the diaphragm
cover, and the diaphragm.

3. Remove the fast idle cam shaft
retainer and slide the fast idle cam and
shaft out of the housing.

4, Remove the cam . plunger,
plunger spring, and the fast idle pin.

Cleaning and Inspection. Clean all
the metal parts in carburetor cleaner.
Check the housing for cracks or
stripped threads.

Assembly

Refer to Fig. 8 for the correct
location of the parts.

. L. Place the fast idle pin in position
in the governor housing with the small
endztolward the throttle shaft.

4 Insert the fast idle cam lun
SPring in the plunger and insfall tgl?;
assembly in the governor housing
. 3. Slide the fast idle cam and si1aft
' Position and install the retajper

4. Install the governor by-pass i
and the governor line fitt; 13

5. Install th i

€ governor Spring pin

in the same hole fp, .
0 .
removed. m which it was

8. Place the governor lever in the
housing and insert the diaphragm rod
on the smallest stud of the lever, il

9, Install the rod retainer. l

|

6. Position the governor diaphragm
in the governor housing.

7. Install the cover, then install a
new safety wire and seal.

FAST IDLE CAM PLUNGER

SPRING PIN RETAINER G s
JETS CAM
507 PLUNGER
GOVERNOR Py
SPRING .
£0D ¢ | HOUSING
RETAINER A Ser 4
i
GOVERNOR EAST ‘
LEVER IDLE PIN s
FAST IDLE CAM AND
SHAFT ASSEMBLY
GOVERNOR
HOUSING
GOVERNOR
DIAPHRAGM ,]
> i COVER
Bms.h

FIG. 8

Throttle Actuating Mechanism



T ASSEMBLY
ELERATOR
9725

ROD ASSEMBLY
9ATI0

BRACKET-TRANSMISSION
CONTROL SHAFT—M%’(-\_/I YA 1]

PEDAL ASSEMBLY

ACCELERATOR
9735
SHAFT ASSEMBLY J
ACCELERATOR
56320-54

~~_~— _ SPRING PIN
353467-52

SPRING WASHER
351341-52

0D ASSEMBLY ARM-ACCELERATOR
B 9A7'IED 8 PEDAL-9798

VIEW IN DIRECTION OF ARROW V

FIG. 14 Accelerator Linkage—L-/ LT-, LTS-200 with 401, 477, 534 SD V-8 and Transmatic

260

ARM-ACCELERATOR @
PE 798 \',

SMAP RMG
153862-52

SPRING WASHER
354887-52

ROD ASSEMBLY
TA186
SHAFT ASSEMBLY
7TA185

VIEW IN DIRECTION OF ARROW U

INSTALLATION & ADJUSTMENT PROCEDURE

1. WITH THE TRANSMISSION IN DRIVE AND THE ENGINE
AT NORMAL OPERATING TEMPERATURE, ADJUST
CARBURETOR SETTING TO OBTAIN ENGINE IDLE
SPECIFIED.

NOTE: ENGINE MUST NOT BE RUNNING WHILE
ADJUSTING STEPS 2, 3, & 4 ARE MADE.

2. INSERT A .245-.250 DIA PIN THRU LOCKING HOLES

pr

3. ADJUST STOP 'H’ TO CONTACT ROD ‘C’.

4. ADJUST ROD ‘C' TO LENGTHWITH CARBURETOR
LEVER AT IDLE POSITION.

5. PLACE LEVER “D" IN EXTREME REARWARD POSI-
TION AND INSTALL ROD “E". SHORTEN ROD “E"'
BY THREE (3) TURNS.

6. REMOVE LOCKING PIN. HOLD ACCELERATOR
PEDAL AGAINST STOP AND ADJUST ROD °B’
UNTIL LEVER ‘D’ IS ROTATED BACK AGAINST
THE FULL KICK DOWN STOP.

7. ADJUST DETENT STOP ‘G’ TO JUST CONTACT
THE ACCELERATOR PEDAL WHEN CARBURE-
TOR THROTTLE LEVER IS IN WIDE-OPEN PO-
SITION.

8. CHECK SHIFT POINTS AND DOWNSHIFT. IF FULL
THROTTLE (AT DETENT) UPSHIFT DOES NOT
OCCUR BETWEEN THE FOLLOWING ENGINE R.P,M.

3525 TO 3575 FOR 401 CU IN. ENG.
3325 TO 3375 FOR 477 CU. IN. ENG.
3125 TO 3175 FOR 534 CU. IN. ENG.

IT WILL BE NECESSARY TO RE-ADJUST R
ASSEMBLY E AS FOLLOWS: eSS
TO RAISE SHIFT POINT R P.M. SHORTEN

i T
OINTRP.M. L
ROD ASSEMBLY ENGTHEN

v 1327-B

auljosn—aboyull s|40ay |

91-09-¥T
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MIXER

(=]
(S

93



REPAIR
PARTS LIST

DESCRIPTION Tl
INDEX | PART NO. —
1 |CA425M MIXER COMPLETE $700
2 [s1-3 SCREW, 10-24 x %" SEMS (4)"\E
3 | C1-30 COVER, AIR VALVE DIAPHRAGM “‘Tm
2 [52-30 SPRING, AIR VALVE | W
5 [S1-22 SCREW, 6-32 x 4" SEMS (4) n
6 | P2-22 BACKUP PLATE T
7 |D1-18 DIAPHRAGM, AIR VALVE 2
8 [BVI-16 AIR-GAS VALVE: V1-16, V2-19, 54-14 m
9 [AVI1-16 AIR-GAS VALVE ASSEMBLY, WITH DIAPHRAGM T
10 |ABI1-27 BODY ASSEMBLY: B1-27, C1-29, J1-5, S1-50, §2-16, W1-33, §3-27, V2-18,
P3-3(2), P3-10 5200
11 [s4-13 SEAT, IDLE VALVE 0
12 [AD1-19 IDLE DIAPHRAGM ASSEMBLY: D1-19, L1-30, P2-23, R2-4(2), S4-13 250
13 |52-24 SPRING, IDLE VALVE A
14 | C1-3] COVER, IDLE VALVE i
15 | S1-40 SCREW, 10-24 x %" SEMS (4) o
16 |$2-3 SPRING, IDLE ADJUST. - &
17 [s1-51 IDLE SCREW L
NS [G1-66 GASKET, BODY TO AIR CLEANER ‘j
18 [W1-37 | TANG WASHER |-
:; ii; _615 i’:)ﬁcpﬁg }:ssss\:(— DRAG_COMPENSATOR sl
1 4" HOSE: A2-15, AS3-29 |

o4



IDLE

LOAD ADJUSTMENT

, CAG425-6 ADAPTION TO LOW BOWL HOLLEY T8 52" CS (534 FORD): 425M, G1-65,

WI1-37, $1-39 (4), AS3-29 73.00
WITHOUT THROTTLE BODY
CAG425-14 CARBURETOR COMPLETE, MECHANICAL COVERNOR, LATE HOLLEY 4B FLANGE
x 5V,”” CS (534 FORD SEE FIG. 2 ABOVE): 425M, G1-65, S1-39 (4), W1-37,
12R-2863A, AS3-29 ¥ 150.00

WITH THROTTLE BODY

IMPCO-HOLLEY ADAPTIONS

Holley models that have no governor, or a mechanical governor (534 Ford)
use the tang-washer to give a positive opening action to the secondary throttles.

IMPCO carburetors inherently have no flat spots or blending problerps, SO ’rh'e
use of the tang-washer is preferred when it can be used. Independent action of pri
mary and secondary throttles is necessary however, with the Holley vacuum type

governor, to insure good governing response.

Ford throttle body.

View at left shows tang-washer installed on 534

13
roR



01-01

G :
eneral Cooling System Service

=

27-01-01

PARTzlGenerc::l Cooling System Service

This Information Applies To: All Models

SYSTEM

100900 Series T

DRAINING AND FILLING THE COOLING

COMPONENT INDEX Page
CORROSIOI OR — COMMINS e AN INDEX__
DIESEL E L H
DESLRIPT IO oy ot R AN 01-01

01-02
01-02

I DESCRIPTION

Corr
mm::lmcoqlant ]_evel is essential
ing, I ;tl:cplatxon and adequate
: aodmc_)n, for the cooling
Iteiye o ™m its function, it must
keeping theper-care. This includes
fiodiy ins;*:tg:z_itor fins clean and a
s :
YStem for leakalg?an of the cooling
5 car ;
Tty pe towlu:n removing the
o avoid ipj
Do fmiﬂ:am or hot wa:lcj:ll'l.ry o
Yehicla Move the Tadiator cap on
with a coolant

I

recovery system. Add coolant to the
plastic bottle only. Maintain level at
the specified cold or hot fill mark.
When cooling system is drained,
fill radiator with coolant, vent the
system by disconnecting heater upper
hose and add fluid to specified mark
on plastic bottle.
In production, the cooling system
is filled with a 45-55 (50-50 for
Canada and export) solution of Ford
Permanent Anti-freeze and water
which prevents corrosion, keeps the

cooling system clean, provides anti-
freeze protection to -20 (-35 for
Canada and export) degrees F in
winter and provides for higher
summer operation temperatures.

For the most effective cooling
system operation, this mixture
strength should be maintained all year
round and in all climates.

All coolant added should be the
specified mixture of Ford permanent
anti-freeze and water. If Ford Per-
manent Anti-freeze is not available,

96
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anti-
another reputable pel‘;mgi';:‘t‘:d with
freeze may be _used an
an equal quantity of waler.be i

Ordinary tap water may e

an emergency except 1n areas i
: tionally
the water is known to be excep e
hard or to have a high alkali cont ed-
The cooling system should be drain =
and flushed and the proper mtxtur% :
anti-freeze added as soon as possible,
er. L
how’l‘?; avoid possible overheating 11
very hot weather, do not use m_lxtures
with more than 50 percent ant!-freeze
except in areas where anti-freeze
protection below 35 degrees F h:s
required. In this case, refer to the
coolant mixture chart on ‘the Ford
permanent anti-freeze container.

On diesel engines using water only
in the cooling system, add a can of
Radiator Rust Inhibitor whenever the
system is completely refilled.

Do not add any radiator sealers
containing water soluble oil to the
cooling system as it will make the
corrosion resistor inoperative.

A standard ethylene glycol hy-
drometer can be used to check the
protection level of the long-life
coolant,

Do not backflush cooling systems
that have a water shut-off valve in the
heater system, or damage to the valve
can result,

DRAINING AND FILLING THE
COOLING SYSTEM

100-900 Series Trucks

To prevent loss of anti-freeze when
draining the radiator, attach a hose on
the radiator drain cock and drain the
coolant from the radiator into a clean
container.

To drain the radiator, open the
drain cock located at the bottom of
the radiator and remove the radiator
or supply tank cap. The cylinder block
of th? V-8 engine is drained by
removing the drain plugs located on
botl} sides of the block, The 6-cylinder
engines have one drain plug located at
the left rear of the cylinder block

To fill the cooling system inst.all
the cylinder block drain plué(s) and
close the radiator drain cock, On
100-750 Series trucks, disconnect the
heater outlet hose at the water py
to bleed or release trapped ajr ig 3]11:
system. When the coolant begins te

escape, connect the heater outlet ho: 3
On C-800-900 Series trucks w'sti;
super duty engines, open the gy :
valv? located at the front of the i R
manifold to bleed the system o
coolant begins tq escape 'atWI;ﬁg

General Cooling System Service

opening, close the valve finger-tight.

i the air vent
t overtighten, as
\lv)a(;v: g is designed to be closed
-tight only. . .
ﬁngél:Se%]i‘es trucks equlpqed wnt.h
Ford Diesels have an auxiliary air

ting the supply tank to
Bl gdintor tank. L-Series

of the ra

::-‘Sct&osphave an automa.tic air bleed.

On downflow radiators, operate
the engine and add more coolant, if
necessary, to0 fill the radiator to the
proper level. On trucl.cs without a
supply tank, fill the radiator one inch
above the baffles (or core). On trucks
equipped with 2 supply tank, fill the

ly tank 2/3 full.
supla" L-Series-gasoline and Ford V-8

Diesel engines, with crossflow rn’dia-
tors, fill until the coolant is 1 inch
from the top of the tank with engine
cold, (Caution—Do not operate engine
if coolant level is below sightglass.)
(Refer to Fig. 1).

On L-Seriess—Cummins and De-
troit Diesel engines, fill until the
coolant is visible through the upper
sightglass with engine cold. (Cau-
tion—Do not operate engine if coolant
level is below the lower sightglass.)
(Refer to Fig. 2).

After the initial fill, the coolant
level will drop approximately 1 quart
after the engine has been operated
about 20 minutes at 2000 rpm. This is
due to the displacement of entrapped
air. Refill radiator as required.

TRUCKS WITH CUMMINS DIESEL
ENGINES

NH-Series Engine

To prevent loss of anti-freeze when
draining the radiator, attach a hose to
the radiator drain cock and drain the
coolant from the radiator into a clean
container,

_To drain the radiator, open the
drain cock located at the bottom of
the. radiator. The cylinder block is
drained by opening one drain plug
located at the right rear of the block,
Also, drain the oj] cooler and heat
exchanger (if so equipped),

To ﬁll the cooling system, close
the drain cocks, venting is automatic,

Operate the engine and add more
Cﬂdol!ant. if necessary, to fill the
::ith?)t:: to the proper level, On trucks
T incha ;ﬂpply tank, fill the radiator
e above the baffle on downflow
e Sng.h?n Crossflow radiators, fill

glass. On trucks equipped

g};h Sftu sl;Ipply tank, fill the supply tank
coolant leye] :l: |the initial fill, the
1 quart when lth $eon approximately

[ S

operateq about 2 mi ‘

rpm, This is due ¢, the (;'iUtes it

entrapped air, splmm;?h
' Ul

W SN

TRUCKS WITH p
ENGINES TRol Diegy
To drain the radi
i iat
drain petcock at the "Lg{; Open g,
radiator and drain fhe a0 M O
container to prevent og of ant iy,
The radiator will drajp ot
filler cap is removeq, ¢t if
To drain the cylinge, bl
the two drain petcocks gn each ' Opan
the engine block and o gp, bomdt _
the oil cooler, Hom ¢ &
To fill the cooling sys vlp
drain petcocks and pgurera]’edmh' {:
into the radiator. Operate thec:r?- i

until operating temperatyre ; '
€ 15 obts
and check the coolant Jeye| k!

FORD V-8 DIESEL ENGIN ﬁw‘“

To drain the radiator, open (e
drain petcock at the bottom of ff
radiator and drain the coolant into; .
container to prevent loss of antifree.
The radiator will drain faster if the . o
filler cap is removed. F

To drain the cylinder block, opn .o
the drain cocks at the themostt * .
housing and oil cooler, and remove the
drain plugs from the rear of th ==°
cylinder block (one on each side) '

To fill the cooling system, install =58
the cylinder block plugs and closeile %%
drain cocks at the radiator, thermostat 88
housing and oil cooler. Pour e
coolant into the radiator, Operate th; -
engine until operating temperaluit 5 gy
reached and check the coolant leiek

FAN DRIVE BELT

If the fan drive belt(s) art noisy)
check the tension of the l_}ell(S) t0
make certain it is within SpeClﬁC&t}OﬂS-
Also, check for misaligned pulleys |
the drive belt(s) are worm o‘r:d uf:e! .
replace, following the Pro¢
Part 27-02.

R
RADIATOR COOLANT MXV
ooling

¢
To prevent damage 10 b pelo¥

i er10ds
system during P o when

freezing ambient teﬂ}Pea fo (e
water or anti-freeze lserate the eg™
: pefor®

supply tank, always op 0
at fast idle for 30 m!?;tthe enE“,‘el
letting the truck stand _W‘ds tis wll
off for prolonged perio rove”
allow a uniform mlxturen rc‘ﬁ‘“;
the cooling system & . uffiie”

damage by freezing W

_____ ||cPd.



General Cooling System Service

SIGHT GLASS
8B404

Q1040-A

Sightglass
o ]5—Gusoline and Ford V-8

Series—"
piesel Engin€
Radiator

s With Crossflow

RROSION
:EOSISTOR—CUMMINS DIESEL

ENGINES

Check the coolant chromate con-
cairation as described under Check
Fagine  Coolant in the Cummins
Frgne Operation and Maintenance
Manual.

To change the filter element:

1, Close the shut-off valves on
the inlet and drain lines of the Filter
ssembly. Unscrew the drain plug at
the bottom of the housing (Fig. 3).

1 Remove the cover retaining
blis. Remove the cover (with hose
dtched) and gasket, Discard the
wsket. Remove the upper plate,
teuent, lower plate and the spring

SIGHT GLASSES
8B404

01041-A

FIG. 2

Sightglass—Cummins and Detro:
Diesel Engines sl

L-Series

from the
element.

3. Polish the surface of the lower
plate. If less than one-half of the upper
and lower surfaces of the plate can be
exposed by polishing, replace the plate.

4. Install the spring and lower
plate. Remove the transparent bag
from the new resistor element, and
install the element in the housing.

5. Install the upper plate, gasket
and cover. Install the drain plug, and
open the shut-off valves in the
corrosion resistor inlet and drain lines.
Do not add any radiator sealers
containing water soluble oil to the
cooling system as it will make the
corrosion resistor and lower plate
inoperative.

housing. Discard the

27-01-03

GASKET

8A

Q1001-A

FIG. 3

WATER FILTER AND
CONDITIONER—DETROIT DIESEL

ENGINES

For maintenance of the engine
coolant and water filter, refer to the
Detroit Diesel Engine Maintenance

Manual.

Corrosion Resistor

98



Radiators
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QMPONENT INDEX

27-02-01
Radiators
This InformatioW
Page COMPONENT INDEX Page

CLEANING AND INSPECTION

DESCRIPTION
Coolant Recovery System

Radiator . o
Supply Tank Radlator

REMOVAL AND INSTALLATION
Drive BeIts

800 ¢
401, 477 and £34 V'8

. Cummms NTC and Detrolt :

Cummin 022211 - - Diesel ~W —Series .. ..
Detroit e ol Ff"d_,Va Diesl Engines.
Ford - and B-Series .

Diesel Engine .
Thermostat

Gasollne Engmes
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|  DESCRIPTION AND

RADIATOR

All radiators €xcept 8‘03'(1;;1?}31;
Bronco and L-Series trucks are L
tube and corrugated-fin-cor¢ t{% s
the tubes arranged for vertica S
the coolant. Two header tanks, o: e
the top and one on _the boupm'bution
radiator provide umf(t);r: :l\:;t; e

the coolant tO .
(r):diator outlet port (lower header
tank) is connected to the yater pu;r(\sr;
inlet port. The radiator inlet p:é )
(upper header tank) is connected
the coolant outlet elbow of tl}e engine,
thereby permitting coolant circulation

Radiators

/
OPERATION

through the radiator when the

is open. :
ther’;‘r;&m;irloncg v-8 and L-Series

i i - type, with
tor is of the cross flow

[ﬁgm gxbes and fins arranged for
horizontal flow. The hcade.r tanks are
therefore located at the sides of the

jator. . ;

mdl;n expansion tank is provu.ied asa
means of filling and checking the

system.
SUPPLY TANK

C-Series trucks and 8-cylinder
Bronco have a separate coolant supply
or expansion tank, with the radiator
cap on this tank.

B

On all other ey,
upper header tank Sr;cvts i faty, | '
and expansion tany s“lhuu:;w, ’/

COOLANT RECOVgRy b iy
;

Py

Some  F-109, F-250 ///
models are equipped with (’fylinq,, A
recovery system. Do p t ra ] é
radiator cap on thege Vch‘_";owm ;“M-’;
coolant to the plagc bo‘lcl“"dd i/
Maintain level at the specifi 8 (A
hot fill mark. "l sokly fgPg
When cooling system ¥
fill radiator with coolant a

is driyy v
the instructions in Seclionciordmlm ‘ /

4

2 TESTING

COOLING SYSTEM PRESSURE
TEST

It is recommended that a cooling
system pressure test gauge be used to
properly test the system for:

1. Blown or leaking cooling
system sealing gaskets.

2. Internal or external cooling
leakage.

3. Pressure cap malfunction.

Test Procedure

Some modification of existing
pressure testers may be required in
order to use this procedure.

1. Shut the engine off. To prevent
loss of coolant and to avoid the danger
of being burned, place a cloth over the
cap and rotate the cap slowly
counterclockwise to first stop and
allow pressure to escape completely.
Then turn cap again slowly counter-
clockwise to remove.

2, After the cooling system
pressure has been released, remove the
radiator cap, wet the rubber sealing
surface and reinstall cap tightly on the
radiator.

3. Disconnect the electri
connector from the engine tempe;;ltfl:l
sending unit and remove the temper-
ature sending unit from the manifold

With the radiator cap install '
only a small aled,

y amount of coolant wil] b
lost when the sending unit is remove:de

4. Install an adaptor fittin .
N.P.T. male th 5

thread on one end and
hose connection on the ofper | :
accommodate the test = epd o
er hose) tightly

into the intake manifold or cylinder
head in place of the sending unit.

5. Remove the radiator overflow
hose from the retainer clips. Make
sure the hose is firmly installed on the
radiator overflow tube and is in good
condition. Insert the free end of the
overflow hose into a container of
water.

6. Attach the pressure pump and
gauge to the adapter (fitting and
pressurize the cooling system until
bubles are observed in the water
container. Discontinue pumping when
bubbles appear.

When the bubbles cease, read the
pressure gauge. The gauge reading is
the pressure relief of the cap and
should be within specifications. If the
pressure reading exceeds the specified
limit, replace the radiator cap.

7. If bubbles continue and the
pressure drops below 10 psi, the
radiator cap is not holding pressure.
Release pressure and wash cap in
clean water to dislodge any foreign
matter from the valves. Check the
rubber sealing surface of the cap and
alsq the cap sealing surface in the
radiator neck. Inspect the cam lock
&arnges on both sides of the filler neck

maximum cap engagement.
outlah'ledRi:lc}SSCk 6the cooling system as
e ep 6. If the cap still does
g mustpbessurle’ the cap is damaged
o replaced. Recheck system
T T Sca;i)e is mst‘alled to assure
S ystem  will now hold
COn?éing cte}:; bubbles in ‘the water

¢ and the radiator cap is

——

within pressure specifications, obgny
gauge reading for approximately s
minutes. Pressure should not gy i'.hﬂ
during this time. e

10, If pressure drops, check fo ~
leaks at the engine to heatr g ' *
hoses, engine to radiator hoses, byps #5
hose, water valve hose (A/[C ¥
equipped), thermostat housing gaiel, & o
etc. Any leaks which are found ma b5 |
be corrected and the system k= it
checked., g

11, If the system holds presify =5
remove the radiator cap to reless b »
pressure, then reinstall the cap. =8

12. Remove the adapter from e %5
manifold or cylinder head and FBEARE
the temperature sending unit % 8
coolant level and replenish if neeesih Sy
with the correct coolant solution:

L}
{

8
h
{

THERMOSTAT TEST

Trucks Equipp'ed With
Gasoline Engines

nev
It is good practice 0 l:;t,min
thermostats before installing

ine. i
2 Pigfnovc the thennostiieplﬂic it §
merse it in boiling water. R Foge ¢
thermostat if it does 10 !

4 inch. .
thar;f ltl/u: problem being '"vﬁlcrg;losu_l
insufficient heats akot?
should be checked i |
may be don¢
mostat up to @
Light leakage arount o
valve (thermostat a s (he
ture) is unacceptd

4




Radiators

replaced. It s
tat Sh:usl:mebethem?ostats, that a
: e of light at one or two
slight =" 1 the perimeter of the valve
oty detected. This should be

Trucks Equipped With
cummins Diesel
Engines
end 2 thermometer and the
o be tested in a container
f water so that neither one touches
:’hc container. Heat the water con-
ainer until the thermostat begins to
n and note the temperature.
gontinue heating the water until the
thermostat is fully open. The temp-

Susp!
t hc,—mostat t

27-02-03

Trucks Equip
5 Ped With
Detroit Diesel Engines

Detroit

Maintenance Manual
procedures,

Trucks Equipped With
Ford V.8 Diesel
Engines

‘ Refe:: to thq appropriate Cater-
pillar Diesel €ngine service manual,

CORROSION RESISTOR
TEST—CUMMINS DIESEL

Check the coolant chromate con-
centration to determine if the corro-
sion resistor element should be
changed,

WATER FILTER AND
CONDITIONER—DETROIT DIESEL
ENGINES

For coolant system checks, refer to
the Detroit Diesel Engine Mainte-
nance Manual,

3 ADJUSTMENTS

BELT TENSION—GASOLINE
ENGINES

100-350 Series Trucks

1. Install the belt tension tool on
the drive belt(s) (Fig. 1) and check the
tension following the instructions of
the tool manufacturer.

2, If adjustment is necessary,
loosen the alternator mounting bolts
and move the alternator adjusting arm
bolt. Move the alternator toward or
away from the engine until the correct
tension is obtained (Section 9).
Remove the gauge. Tighten the
alternator adjusting arm bolt and the
mounting bolts. Install the tension
gauge and check the belt tension.

Tool-T631-8620.-A

Q1002-A

FIG, 1

Tensan Checking Drive Belt

500-900 Series Trucks

1. Install the belt tension tool on
the drive belt(s) (Fig. 1) and check the
tension following the instructions of
the tool manufacturer.

The tension is checked between the
water pump pulley and the alternator
pulley on single or double fan drive
belts and all alternator and water
pump fan drive belts. The tension on
scparate fan drive belts is checked
between the fan pulley and the
crankshaft pulley. The tension of the
air compressor drive belt is checked
between the compressor pulley and the
fan pulley or the crankshaft (C-Series).
The belt tensions are given in Section
9

2, If adjustment is necessary,
follow the applicable procedure.

Ford V-8 Diesel
Engines

To check belt tension, exert 25 Ib.
force on the belt midway between the
pulleys. Correctly adjusted belts will
deflect 1/2 to 3/4 inch.

Single or Double Fan Belt_s

Loosen the alternator mounting
bolts and the alternator adjusting
bracket bolt. Move the alternator
generator toward or away from the
engine until the correct btj.lt tension
(Section 9) is obtained. Tighten the
alternator mounting bolts and fhe
adjusting bracket bolt before checking
the tension.

Separate Fan Belt :

Loosen the fan bracket mounting
bolts. Slide the bracket up or down
until the correct belt tension (Section
9) is obtained. Tighten the _bracket
bolts before checking the tension.

On a truck equipped with an air
compressor, it may be necessary to
loosen the compressor drive belt in
order to obtain proper fan drive belt
adjustment. Adjust the compressor
drive belt after the fan drive belt
adjustment is complete,

Air Compressor Belt

Loosen the air compressor
mounting bolts and slide the com-
pressor in its bracket until the correct
tension (Section 9) is obtained.
Tighten the compressor mounting
bolts before checking the deflection.
Adjust the air compressor drive belt
whenever the fan drive belt is adjusted
or replaced, Adjust the air compressor
drive belt last.

Cummins NH-Series
Diesel Engines Fan
Belts

Loosen the adjusting screw locknut
on the fan hub. Adjust the fan hub
adjusting screw to obtain the specified
fan belt tension (Section 9) and tighten
the locknut.

Water Pump Belts

1. Loosen the alternator adjusting
bracket and the alternator to mounting
bracket bolts. Loosen the water pump
retainer mounting bolts.

2. Pivot the water pump as-
sembly to obtain the specified drive
belt tension (Section 9) and tighten the
water pump retainer bolts to specifi-
cations.

3. Adjust the alternator to obtain
the specified drive belt tension (Section
9) and tighten the adjusting bracket
bolt and alternator to mounting
bracket bolts.

Cl
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Detroit Diesel Engines

If the belt needs adjustment, log)g;etg
the support bracket mounting

sting bolt. Movcd the
i to

t up or down, as required,
b{::;?: ﬂ?e specified belt  tension
?Seclion 9) and tighten the adjusting

and the adju

bolt. Check the
thn [he be]t iS ro[&nsi‘m ,
tighten the bracke mg:;:ly

T

4

FAN—EXCEPT ECONOLINE SIX
CYLINDER

1. Examine the fan mounting
system to determine whether or not
the drive belt tension _should be
relieved. Loosen fan drive belt(s)
tension, if necessary. Ry

2. Remove the fan blade retaining
bolts and remove the fan and spacer (if
so equipped). :

3c.l [I)’F())sit)ion the spacer (f so
equipped) and fan blade on the water
pump hub or the crankshaft damper
(low-mount fan). Tighten the retaining
bolts.

4. Adjust fan belt(s) tension.

FAN—ECONOLINE

170 Six Engine

This fan is removed from under
the vehicle.

1. Relieve fan belt tension.

2. Raise the vehicle.

3. Remove the bolts retaining the
fan and spacer to the water pump
pulley and remove fan, spacer and
bolts as a unit.

4. Position the fan, spacer and
bolts to the drive pulley and install
and torque the bolts.

5. Lower the vehicle and adjust
the fan belt tension to specification,
Section 9.

240 Six Engine

The radiator must be removed in
order to remove the fan. Refer to the
Instructions in this Section for
procedures,

1. With the radiator removed,
release the fan belt tension and remove
the bolts retaining the fan and Spacer
to the water pump pulley and remove
the fan, Spacer and retaining bolts,

2. Position the fan, spacer and
bolts to the water pump pulley and
install the retaining bolts, torquing to
thesproper value, :

. Adjust fa i
specification, Sectir:m b96:.lt S

4. Install the

> radi :
structions, ator per in-

REMOVAL AND INSTALLATION

FAN BELT—GASOLINE ENGINES

1. Loosen the alternator mount-
ing bolts and the alternator adjusting
arm bolt. Move the alternator toward
the engine. Remove the belt from the
alternator, crankshaft pulley, and
water pump pulley. Lift the belt(s)
over the fan.

2. Place the belt(s) over the fan.
Insert the belt(s) in the water pump
pulley, crankshaft pulley, and alter-
nator pulley grooves. Adjust the belt
tension to specifications, Section 9.

DRIVE BELTS—CUMMINS DIESEL
ENGINE

NH-Series Engines

Fan Belts

1. Loosen the cooling fan hub
locknut and back-off the adjusting
SCrew.

2, Remove the drive belts from
the compressor pulley and the fan hub.

3. Position the new drive belts on
the cooling fan hub and the com-
pressor pulley. Adjust the tension of
the drive belts to specifications,
Section 9, and tighten the fan hub
locknut.

Water Pump Belt

1. Remove the cooling fan drive
belts and the power steering pump
drive belts from the compressor pulley.

2. Loosen the water pump re-
taining ring mounting bolts. Loosen
the alternator to mounting bracket
bolts and the adjusting bracket bolt.

3. Rotate the water pump and
remove the drive belt from the
compressor pulley and the water pump
pulley.

4. Position a new water pump
drive belt on the compressor pulley
and the water pump pulley. Rotate the
Water pump to obtain the specified
dpve belt tension, Section 9, and
tighten the retaining ring bolts.

5. Adjust the alternator to obtain
the specified belt tension, Section 9
and tighten the adjusting bracket d,
alternator mountin Tiyon

g bolts.

6. Install tp
; € power steerin
pump dnve belts and adinet ¢ha L..I%

tension to Specificati
0
Install the coolin ;
adjust the belt
tions, Section 9,

5, St
g fan dri,,esm'm )
i
Iy

tension g Splel:if

FAN BELT—DET
ENGINES ROIT Disg

1. Loosen the adjusti
the top of the fan qu:;g ':Ohm
bracket. pen

2. Loosen the adj
assembly bolts and let
down.

3. Slip the belts off the
and over the fan.

4. Position the new belis o Ik
pulleys and adjust the bely y
following the procedure under B
Tension—Detroit Diesel Enging
this section of the book.

-

usting. brygy i
the bracke gy,

DRIVE BELT—FORD V-8 DIE
ENGINES

C-Series Truck

The fan on the C-Series trucks
mounted on the crankshaft. A bl
from the fan pulley drives the &
compressor. The next pulley rearward

|
ting d:?l[t“‘ /

SR S N R S SN

B W

————

TS

=

pulks {4t

W W B

=

on the crankshaft drives the i
steering pump. A 'doublc-groo.;‘r
pulley at the rear drives the }*m
pump and alternator by means 0
belts.

To replace 4
alternator belts, first '
compressor drive belt idler %uu:g “‘h‘
remove the air compressor rﬂm,!

Next, loosen the powethc i
pump mounting, move " e
inward and remove the pow

ump drive belt.

; [I,joosen the altemaw:3
and adjusting bolts, mO\‘f,e e ¢
nator inward and remo ]
belts. e

Belts mounted 11 pairs
replaced in pairs.

Install the ne
pump belts on th_e p(tllt 4
belts to the specifi€ 2
9, and tighten the alte
and adjusting bolts. :

Position the powe
Acten halt n the pulley

the water PO
Joosen the &

gt

il
W alt(erﬂi‘w,‘;’st he
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Section 9. Tighten the
r steering pump mounting bol‘ts,
Position the air compressor drive

n the drive and idler pulleys.
bet otthe idler pulley until the drive
Adju;as the specified tension, Section
l;‘elfrigmen the idler pulley adjusting

palt.

b tenSiOﬂv

F- and B-Series Truck

A four-groove pulley is used on the

crankshaft. The two grooves nearest
he engine are used for ghe fan, water
ump and alternator. drive belts. Th_e
next groove forward is used for the air
compressor drive belt. If a power
steering pump is used, it is belt driven
from the front pulley groove.

To replace the fan, water pump
and alternator belts, first looseq the
power steering pump bracket (if so
equipped), move the pump inward a‘nd
remove the power steering pump drive
belt. Next loosen the air compressor
drive belt idler pulley and remove the
air compressor drive belt. Loosen the
alternator mounting bolt and the
adjusting bolt and remove the two fan
belts. Always replace double belts in
pairs.

Position the fan belts on the
pulleys and adjust the tension, Section
9, of the belts by moving the
alternator outward. Tighten the al-
ternator mounting and adjusting bolts.

Position the air compressor drive
belt on the pulleys and adjust the idler
pulley until the drive belt has the
specified belt tension, Section 9.

Position the power steering pump
drive belt (if so equipped) on the
pulleys and move the power steering
Pump outward until the belt has the
specified belt tension, Section 9.

RADIATOR HOSE REPLACEMENT

The cooling system hoses should
be replaced whenever they become
cracked or deteriorated, or have a
tendency to collapse,

artially drain the cooling system
h% Teplace a cooling system upper
r Sle(s). Drain the cooling system to
tplace [I)he'radlator outlet hose.

. PTan or partially drain the
:gg;]ateoré then loosen the clamps on
5 tr}l] of the hose(s) to be removed.

€ ll_o§e(s) off the connections.
cnd;, ft’]:)smon the clamps on each
o € new ‘hose. Slide the hose
Sl I;:onnectxons, then tighten the
2 ththe Connections have a bead
Uit s ¢ edges, make sure the

3 are located beyond the beads.
ill the cooling system with

00la,
lant and bleeg the system.

27-02-05

4. Operate the engine for several

minutes, then check th
: e h
connections for leaks, e

THERMOSTAT REPLACEMENT

Whenever ch
to a higher or 1o

shutters change the sh
ters, : utterstat ac-
cordingly to a higher or lower range.

A POppet-type thermostat ;
with all engines. i
When the thermostat s closed,
coolant flows to the water pump
through a vby-pass Ppassage at the front
of the engine. When the thermostat is

open, coolant flows through the
coolant outlet elbow (thermostat
housing) to the radiator.

Super Duty V-8 engines are

equipped with a front and a rear
thermostat. The front thermostat is
mounted inside the water outlet elbow.
The rear thermostat is mounted inside
the intake manifold at the rear.

The thermostat used in production
is a high temperature thermostat for
use with a 45-55 mixture of water and
permanent-type anti-freeze. A low
temperature thermostat should be
installed if a non-permanent type
anti-freeze and water coolant solution
iIs used (except on trucks with
automatic radiator shutters).

Do not attempt to repair the
thermostat. It should be replaced if it
is not operating properly.

Check the thermostat before
installing it, following the procedure
under Thermostat Test, Section 2.

6-Cylinder
Engines—Gasoline

Replacement of the thermostat in
6-cylinder Econoline vehicles requires
removal and installation of the
radiator. Refer to the radiatqr part of
this Section for instructions on
removal and installation. Otherwise,
the instructions given below also apply
to the 6-cylinder Econoline thermostat
installation.

Removal ;
1. Drain the radiator so that the

coolant level is below the thermostat.

On C-Series trucks remove the
supply tank hose at the coolant outlet

owW.
ele Remove the coolant outlet
elbow retaining bolts. Pull the elbow
away from the cylinder head suffi-
ciently to provide access to the
thermostat. Remove the thermostat
and gasket.

Installation
1. Clean the coolant outlet elbow

and cylinder head gasket surfaces.

Coat a new gasket with water-resistant
sealer. Position the gasket on the
cylinder head opening. The gasket
must be positioned on the cylinder
head before the thermostat is installed,

2. The coolant outlet elbow
contains a locking recess into which
the thermostat is turned and locked,
Install the thermostat with the bridge
section in the outlet elbow, Turn the
thermostat clockwise to lock it in
position on the flats cast into the
outlet elbow.

3. Position the coolant outlet
elbow against the cylinder head.
Install and torque the retaining bolts
to specifications.

On C-Series trucks connect the
supply tank hose.

4. Fill and bleed the cooling
system. Check for leaks and proper
coolant level after the engine has
reached normal operating tempera-
tures.

V-8 Engines—Gasoline

On 8-cylinder Econoline vehicles,
the engine cover and air cleaner must
be removed for access to the
thermostat. Otherwise, instructions
given below also apply to thermostat
replacement on this vehicle.

Removal

1. Drain the radiator so that the
coolant level is below the thermostat.

On C-Series trucks remove the
supply tank hose at the water outlet
housing.,

2. Disconnect the by-pass hoses
at the water pump and intake
manifold. Remove the by-pass tube.
Remove the water outlet housing
retaining bolts. Bend the radiator
upper hose upward and remove the
thermostat and gasket.

Installation

1. Clean the water outlet housing
gasket surfaces. Coat a new water
outlet housing gasket with water-re-
sistant sealer. Position the water outlet
housing gasket on the intake manifold
opening.

2. Install the thermostat in the
intake manifold opening with the
copper pellet or element toward the
engine and the thermostat flange
positioned in the recess. If the
thermostat is improperly installed, it
will cause a retarded flow of coolant.

3. Position the water outlet
housing against the intake manifold.
Install and torque the retaining bolts
to specifications. Install the water
by-pass line and tighten hose connec-
tions.

On C-Series trucks connect the

supply tank hose.

Cl(
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system.
normal

and check for leaks.

Cummins NH-Series
Diesel Engines—L-
LN-, LT-, LNT- and
W-Series Trucks

Removal

1. Drain the cooling system t0
below the thermostat levcl._

2. Disconnect the oil cooler
coolant hose, radiator supply tank
vent line, and air compressor coolant
line from the thermostat housing.

3. Close the air control valve and
disconnect the air hoses from the
shutterstat, if so equipped.

4. Remove the thermostat hous-
ing retaining bolts. Move the ther-
mostat housing forward and to one
side, then remove the thermostat.
Discard the gasket.

Installation

1. Clean and apply water-re-
sistant sealer to the gasket surfaces at
the coolant manifold and thermostat
housing.

2. Position the thermostat in the
housing with the V notch at the top to
vent as much air as possible. If the
thermostat is not properly installed, an
air lock and incomplete coolant
circulation may result.

3. Install a new gasket on the
thermostat housing and position the
housing to the water manifold. Install
and tighten the retaining bolts.

4, Connect the oil cooler coolant
hose, radiator supply tank vent line,
and air compressor water line to the
thermostat housing. Connect the air
hpses to the shutterstat and open the
air control valve.

5. Fill the cooling system. Op-
le;aalt(z the engine and check for coolant

Detroit Diesel Engines

For thermostat replacement pro-
cedures, refer to the appropriate

Detroit Diesel High i
T ghway Maintenance

Ford V-8 Deisel

Engines

For Thermostat
replacement pro-
cedures, refer to the appropgate

Caterpillar Service Manual,
RADIATOR

Fib:l:lDIATOR SHROUD NOTE:
b ass shrouds are retained to th.
1ator support with bolts having :

Radiators

head and
washer petween the bolt |
:ll:: fiberglass. Always assemble in this

manner.

six and V-8 ’
Engine;_—Econolme

Removal

1. Refer to Figs. 2 and 3.

2. Drain the cooling system.

3. Open the hood and raise the
support rod to hold the hood open.

4, Disconnect the upper radiator
hose at the radiator.

5. Disconnect the lower radiator
hose at the radiator. -

6. Disconnect the transmission
oil cooler lines from the radiator (if so
equipped).

7. On a 240-6 only, remove the
right hood lock bracket and bolts from
the radiator grille.

8. Remove the 4 bolts retaining
the radiator to the radiator support
and remove the radiator.

Installation

1. If a new radiator is to be
installed, remove the drain cock from
the old radiator and install it in the
new radiator. On a vehicle with
automatic transmission, remove the oil
cooler line fittings from the old
radiator and install them in the new
radiator, using oil-resistant sealer
M-46-11.

On a vehicle with a.coolant
recovery system, remove the reservoir
from the old radiator and install it on
the new radiator.

2. Position the radiator assembly
and install the support bolts.

3. Connect the radiator upper
and lower hoses.

On a vehicle with automatic
Fansmission connect the oil cooler
ines.

4, Install the hood lock bracket
and bolts.

5. Close the drain cock. Fill and
bleed the cooling system.

_6. On. 6-cylinder engines
equipped with a coolant recovery
gf_;mh (tzlg.ﬂf) fill the radiator,
radiatgor ue Recan Qpenngscfthe
Th pper tank, completely full.
o e cap may be removed by turning to
ca; sffgiea:‘;é pressing down on the

/ cap past the stop tangs
on the filler neck. Engine should be
running at idle speed to circulate the
poolant and eliminate any tra i
o _pped alr

L the system. Install the radiator ca
Fllllcoolant reservoir with one quart gf
coolant. Operate vehicle until normal
zng;ne temperature is evident. Check
coolant reservoir to see if coolant 1
is noted at the Enei olant level

ngine Hot level. If

necessary, :
) IY; add coolant to bring to this

w

7. Operate
for leaks at the t:\‘sse Bing ang
the automatic tr o :
lines. Check the
sion fluid level,

;ingey;
';Sm\ssion "lOns
utomﬂlic lra:%
lrm‘_

170 Six
Enginu—nmnc
Removal :
Refer to Figure 5,

1. Dfain the coolip

2, Disconnect the i,
the radiator. hg hoge

3. Disconnect the |
the radiator.

4. Remove the radigy
screws, and remove the ¢

Installation

If a new radiator is to be
remove the drain cock from g
radiator and, using watcr-m-I 4
sealer, install it on the new racll'mnl

1. Position the radiator, ﬂ:{&

adiatoy,

inslallﬁ

install the retaining screws. i\
2, Connect the lower hose atp |/ /

radiator.

3. Connect the upper hose o
radiator. :

4, Fill and bleed the cooliy
system.

5. Operate the engine and cha
for leaks.

302 V-8
Engine—Bronco

Removal

Refer to Figure 6.

1. Drain the cooling sysiem.

2. Disconnect the upper hose 4
the radiator.

3. Loosen the two shroud low!
retaining bolts.

4. Remove the two shroud upw!
retaining bolts.

5. Position the radiatof .shroud
over the fan, clear of the radiator

6. Disconnect the lowef hose &

radiator. :
ks 7.a ; fa{cmove the two _rﬂdé‘“a‘gz
upper supports (1 bolt each, Fig
remove the radiator.

nstallation Y

Ifa Enew radiator is t0 ¢ ms‘:i“;‘;&
remove the drain cock rom tesistﬂ“‘
radiator and, USIng watcr-rdiawrl
sealer, install it in the new f"‘o ¢

1. Slide the radiatoé i:gta“ 13
lower supports (Fig: an
upper supports.

3. Connect the 10

RO s
rad!;t c'rl’osition e Shm‘zim‘gbolﬂ
radiator and install the rethOsc o

4. Connect the UP £l

radlg.t ori:ill the cooling syster

ing air as necessary:

OWwer hﬂk u U

g I
/ ‘r

¥

A
4
v

ot
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6. Operate the engine and check
GLAMS 7217 for leaks.

240 and 300 Six
Engines

P-Series Trucks Removal
The 6-cylinder P-Series radiator
installations are shown in Fig. 7.

1. Remove the hood. Disconnect
the headlights and parking lights at
the bullet connectors, Remove the
grille, headlights, parking lights, wind
deflector and hood lower weatherstrip
as an assembly. Drain the cooling
system.

2. If equipped with a fan shroud,
remove the fan, spacer, water pump
pulley and drive belt.

Disconnect the radiator upper hose
J at the radiator and the thermostat
housing.

3. Disconnect the radiator lower
hose at the water pump.

If equipped with an automatic
transmission, disconnect the trans-
mission oil cooler line at the radiator
lower hose tee.

Remove the radiator retaining
bolts and radiator support tie-bar; then
A 2784-A remove the radiator and shroud (if so
equipped).

D

LOWER HOSE 8286

IG. 2 Radiafor and Related Paris—170 6-Cylinder Econoline

RADIATOR 8005 T UPPER HOSE 8260

UPPER HOSE 8260

CLAMP 97217

e

LOWER HOSE 8286 LOWER HOSE 8286

STANDARD COOLING Q1035-A

EXTRA COOLING

C.3 Radiator and Related Parts—240 6-Cylinder and 302 V8 Engine

C10:
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es Trucks Instgllltﬁ(’“
1, If a new radiator is 10
installed, transfer the hoses, dramco;k
e tan shroud (if so cquipped) 0 ¢
new radiator. APpIY W‘ter”_‘"s“mt
sealer to the threads of the drain cock.
2. Position the radiator in the
chassis and install the retaining bolts
and radiator support tie-bar. Connect
the radiator upper hose. Connect the
transmission oil ¢ )
so equipped) to the radiator lower
hose tee. Connect the radiator lower
hose.
If equipped with a fan shroud,
install the fan, spacer and drive belt.
Adjust the belt tension to specifica-
tions.
3. Fill and bleed the cooling
system. Operate the engine until it
reaches normal operating temperature
and check the coolant level. Check for
leaks.

4. Install the grille, headlights,
parking lights, wind deflector and
hood lower weatherstrip. Install the
hood and retaining bolts; then adjust
the hood at the hinge retaining bolts.

F-100-350 Series Trucks
Removal
_ The F-100-350 radiator installa-
tions are shown in Figure 8.

! 1. Drain the COOllng system.
Disconnect the radiator upper hose at
the coolant outlet elbow and the
radiator lower hose at the water pump

On a truck with an automatic
:;?:?mlSSi_t;n. ?isconnect the trans-

sion oil co :
e oler coolant line at the

2, If equipped with a
loosen the generator or fa:]tscl;;c::d,
adjusting arm bolts and loosen the f:x:
belt. Remove the cooling fan retainin
bolts, and remove the fan, s ac:eg
Watgf Plgmp pulley and fan 'beIE 4

. Remove the radi P

bolts, and remove th:ar:ldaitaotg Sl
shroud (if so cquipped), o "
F-100-350 Series Truck

i Il;lstallation

. a ne i .

installed, transfe:vth?glamr ASAtoRbe
fan shroud, and 0%¢s, draincock,
reservoir (i coolant recove

: (if so equipped) ¢ Ty

radiator. Apply water resi 0 the new
to the threads of the dgili;t:ntk“aler
0 ock,

sh R oSt CNRE radiator

roud) in the chassis tor (and
retaining bolts. Conpe and instal] the
hoses to the coolant ct the radiator
Wati:r pump, outlet elbow and

f equipped wi

transmissiompe con:;gl an  automatie

coolant-line to the radia::)l: oil cooler

P-Seri

ooler coolant line (if

RADIATOR

RADIATOR

RESERVOIR
ASSEMBLY
BC045

FIG. 4

scr)lplmg fan an'd fan belt. Adjust the
v: b(g;lltensmn to specifications.

syste;n. il and bleed the cooling

On 6-cylinder engi i

; gines equi
Z«;ltl;ma t}:loolant_ recovery systeil ?!gfgd
ca’p . t ¢ radiator, through the filler
e cpemng of the radiator upper
1_cm(;"’e(calmé)letely full. The cap may be
et dy turning to the stop and
o pagt t;:Wn on the cap, force the,
ol ¢ stop tangs on the filler
: gine should be running at idle
0 cnr;ulz;te the coolant and
rapped air in th
r!;:;all the radiator cap. Fil?
A TVOIr with one quart of
T t Perate vehicle until normal
“Mperature is evident. Checak

&

QUK i

Coolant Recovery System—Typical ‘

coolant reservoir to see if coolanzlf‘% wl
is noted at the Engine Ho! 1‘:0', -,
necessary, add coolant to briné of
level. Operate the engine b
reaches normal operating tcn;li:cs)ﬁ‘ﬁ
check the coolant Jevel and !
for leaks. .
B- and F-500-600 Sert#
Trucks Remg_";le : "
The B- and FSC, : 3

installation is shown in fng
1. Drain the 00Uy

- f
Disconnect the radiator P ﬂ:
m<

the coolant outlet © gwt!t‘fpu ]

radiator lower hose at! ator O J

2. Loosen the geme f
ternator adjusting 2 R0 ¢
loosen the fan bEl g

cooling fan retaining 00

.
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028 —

(an, SPACED water pump pulley and
the 18%

pelt:
o ™ Rem

polts, and 7€
o p- and F-500-600 Series
tion

1 Ins:allzew radiator is to be
| ilcd. transfer the hoses, dram_cock
mstﬁfﬂ shroud to the new radiator.
andlyﬂ water—resistant sealer to the
mads of the draincock. ,
3, Position the radiator and
the chassis and install the
polts. Connect the radiator
he coolant outlet elbow and

ove the radiator retaining
move the radiator and fan

shroud in
retaining
hoses t0 t

jater pump-
A 3. Install the water pump pulley,

spacer, cooling fan and fan belt.
Adjust the drive belt tension to
speciﬁcations. .
4, Fill and bleed the cooling
system. Operate the ‘cngine until it
reaches normal operating temperature;
check the coolant level and check the
system for leaks.
C-500-600 Series Trucks
Removal
The C-500-600 radiator installation
is shown in Figure 10.
1. Drain the cooling system.
Disconnect the upper radiator hose
from the radiator. Remove the bolt

RADIATOR - 8005

8005 - RADIATOR

S
FIG. 6

CLAMP-97217

UPPER
HOSE -8?60
CLAMP-97217
LCl,ﬁ\MP-9722'l
LOWER HOSE - 8286
Ql061- A

Radiator and Related Parts—6-Cylinder Bronco

Ks’a"“‘\-tms - INSULATOR

]
il 1\ 8A0S58 - SUPPORT

27-02-09

Q1036-A

Radiator and Related Parts—8-Cylinder Bronco

securing the radiator lower hose tube
extension to the frame. Disconnect the
tube extension from the lower radiator
hose.

2. Disconnect the radiator vent
line at the radiator. Remove the
cooling fan retaining bolts and remove
the fan assembly. Remove the bolts
securing the radiator brace to the
frame.

3. Remove the radiator retaining
bolts and remove the radiator, fan
shroud and hose as an assembly.

C-500-600 Series Trucks
Installation

1, If a new radiator is to be
installed, transfer the radiator lower
hose, draincock, fan shroud, struts,
and vent line fittings to the new
radiator. Apply water-resistant sealer
to the threads of the draincock.
Position the radiator assembly in the
chassis and install the retaining bolts.
Position the struts to the frame and
install the retaining bolts.

2. Install the cooling fan as-
sembly and adjust the belt tension to
specifications. Connect the radiator
vent line to the radiator. Connect the
lower radiator hose to the tube
extension and secure the tube exten-
sion to the frame. Connect the upper
radiator hose to the radiator.

Ci(
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COOLANT OUTLET
T0 TRANSMISSION
COOLER

SHROUD

AUTOMATIC TRANSMISSION
INSTALLATION

2~ DRAINTCOCK

P-Series Radiator Installation—240 and 300 Six Gasoline Engines

B2554-A

FIG. 7

3. Fill and bleed the cooling
system. Operate the engine until it
reaches normal operating temperature;
check the coolant level and check the
system for leaks.

302, 360, and 390 V-8
Gas Engine

F-100-350 Series Trucks
Removal
The V-8 F-100-350 Series Radiator
installations are shown in Figure 11.

DRAIN PETCOCK

INSTALLATION Fo
R
F-100-250 (4 x 2)

Typi =
ypical F-100-350 Radiator Installation—24¢

F-100, F-250, 4 X 4 AND
INSTALLATION WITH SINGLE REAR WHEELS

W

L. Drain
. e 1
Disconnect  the up;::oh"l 5
radlg!or hoses at the r; djlnd %:’l
C Tadj
4 n a truck' with ana“’" i
ansmission, d15cOnnw ““!om“-
mission oil coplcr line at tht lr.,: ‘
1 If equipped With 5 f: My,
oosen the alternator 44, & iy
bolts and loosen the fan b']us"“k i |/
the cooling fan re o, R, |

aini t"kn
remove the fan assen:g;;g bomiﬂ; |
3. Remove the radia'tor ;

bolts and remove t ;
shroud, if so equi:}};eé?‘d‘awr andh: '
F-100-350 Seri
. }t{lstallation
. a new radi :
installed, transfer all tl;io;ml,s 4
fan shroud (if so equipped) 10rtlh
radiator. Apply water-reslstgy; ¢ ey
to the threads of the draincock,

2. Position the radiator
shroud) in the chassis and jng the
retaining bolts. Connect the ragiyy,
upper and lower hoses to the Tadiatyy

If .equipped with an aulomaﬁé
t.ransmlssion, connect the oil coly
line to the radiator.

3. If equipped with a fan shrou,
instali the cooling fan assembly ud
adjust the fan belt to specifications.

4. Fill and bleed the cooling
system. Operate the engine until il
reaches normal operating temperatutg
check the coolant level and check b
system for leaks.
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Radiators

330, 361 and 391 V-8
Gas Engines
B- and F-500-750 Series
Trucks Removal .

The B- and F-Sene:s radiator
installation is shown in flgure 12.

1. Drain the cooling system.
Discénnect the upper and lower
radiator hoses at tl}e radiator. .

On a truck with a Transmatic
{ransmission, disconnect the oil cooler
Jines at the radlgtor. X
On a truck with an air compressor,
move the compressor belt.

2, Loosen the alternator adjusting
pracket bolts. Remove the fan as-
sembly retaining bolts and remove the
fan, spacer, pulley, and fan belt.

3. Remove the radiator retaining
polts and remove the radiator and
shroud.

B- and F-500-750 Series
Installation

1. If a new radiator is to be
installed, transfer the drain cock and
fan shroud to the new radiator. Apply
water-resistant sealer to the threads of
the draincock.

2. Position the radiator and
shroud in the chassis and install the
retaining bolts. Connect the radiator
hoses. Install the fan, spacer, pulley
and fan belt. Adjust the drive belt
tension to specifications.

On a truck with a Transmatic
transmission, connect the oil cooler
lines.

re

FIG. ¢
E”Qines

Typical F-B-500-600 Radiator Installation—240-30

FIG. 10

On a truck with an air compressor,
install the air compressor belt and
adjust the belt tension to specification,

3. Fill and bleed the cooling
system. Operate the engine until it
reaches normal operating temperatures
and check the coolant level. Check for
leaks.

SHROUD

INSTALLATION FOR F-B-500-600

Q1004-B

0 Six Gasoline

27-02-11

EXTENSION C’X 5
\l{/ Q1005-A

Typical C-500-600 Radiator Installation—300 Six Gasoline Engines

On a truck with a Transmatic
transmission, check the Transmatic
transmission oil cooler lines for
leakage. Check the fluid level.

C-500-800 Series Trucks
Removal

The C-500-800 Series radiator

installation is shown in Figure 13.

1. Drain the cooling system.
Disconnect the upper and lower
radiator hoses at the radiator. Dis-
connect the radiator vent line at the
radiator.

On a truck with a Transmatic
transmission, disconnect the trans-
mission oil cooler inlet and outlet lines
and clamps from the radiator.

On a truck with an air compressor,
remove the compressor belt. .

2. 'Remove the tachometer cable
clamps from the left side of the
radiator. Disconnect the accelerator
rod assembly at the cross-shaft and
carburetor and remove the rod.

3. Disconnect the supply tank
hose clamps from the fan shroud, if so
equipped.

4, Remove the bolts securing the
fan shroud to the radiator and lay the
shroud over the fan. Remove the fan
assembly from the crankshaft damper
and remove the fan and shroud.
Remove the radiator retaining bolts
and insulators from top brackets and
nuts and insulators from bottom
support rods. Remove the radiator.

109
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Radiators

FIG. 11

27-02-12

C-500-800 Series Trucks
Installation ;

L If a new radiator is t0 :e
installed, transfer all fittings t0 : ':
new radiator. ApplY water-resistan
sealer to the threads of the drai_ncock.

2. Position the radiator In the
chassis and install the retaining
insulators, nuts and bolts. Place the
fan shroud and fan assembly in the
chassis and install the fan assembly to
the crankshaft damper. Install th fan
belt and adjust the belt tension to
specifications. Position the fan sh.rqud
to the radiator and install the retaining
bolts.

3. Connect the upper and lower
radiator hoses. Connect the radiator
vent line at the radiator. Connect the
accelerator rod assembly to _ghe
carburetor and cross-shaft. Position
the tachometer cable to the radiator
and install the retaining clamps.

On a truck with a Transmatic
transmission, connect the transmission
oil cooler lines.

On a truck with an air compressor,
install the compressor belt and adjust
the belt tension to specifications.

4. Position the supply tank hose
to the shroud and install the hose
clamps, if so equipped.

TYPICAL Ra

ON F-100_25 4 x ZD!V:;SR INSTALL ATION

QI0%4.A

FIG. 12 Typical B and F 500-750 Radiator Installation—330-361 and 391

Gasoline Engines

DRAIN PETCOCK
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SUPPLY TANK
VENT TUBE

L &4

=

(=R V),

Q 1043-A
Wl

} fG 13 Typical C-500-800 CT-750-800 Radiator Installation—330-361 and 391 V-8 Gasoline Engines
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FIG, ; :
] Typical C-Series Radiator Installation—401, 477 and 534 V-8 Gascline Engines
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5. Fill and bleed the cog:mi%
system. Operate the engin® u:ature
reaches normal operating temge 1
and check the coolant Jevel, Chec

leaks.

On a truck with a Transmatic

transmission, check the oil gooler iincs
for leakage. Check the fluid level.

401, 477 and 534 V-8
Gas Engines

C-Series Trucks Removql _

The C-Series radiator installation 1$
shown in Figure 14.

1. Drain the cooling ‘system.
Remove the fan and lower it into the
shroud.

2. Remove the heater hose to
radiator bracket retaining bolt and
remove the bracket and hose from the
right side of the radiator.

3. Remove the controls
brackets from the radiator.

4, Remove the draincock.

5. Disconnect the shutterstat to
air cylinder line at the top of the
radiator. Disconnect the shutter
assembly from the radiator and
remove the shutter, air cylinder, and
air line as an assembly.

6. Remove the radiator left
support strap bolt and nut at the
radiator and loosen the nut and bolt at

and

v

i

)
LY

the frame and move the support strap
ay.
om70f gl:m‘zvi the radiator right

'n strap bolt and nut at the
?:a[:sg and Foosen the bolt at the
radiator and move the strap out of the
waya.. Remove the radiator mounting
bolts and remove the radiator, hoses,
fan, and shroud.

C-Series Trucks Installation

1. If a new radiator is to be
installed, transfer the hoses, draincock
and shroud to the new radiator, Apply
water-resistant sealer to the threads of
the draincock.

2. Place the fan in the shroud
and position the shroud and radiator
assembly in the chassis.

3. Install the shutter assembly.
Connect the shutterstat to air cylinder
line.

4, Install and tighten the radiator
right and left support strap bolts.

5. Install the fan. Install the
draincock and the accelerator cable
and clamp bracket. Install the heater
hose bracket and position the heater
hose in the bracket. Connect the
radiator hoses.

6. Fill and bleed the cooling
system. Operate the engine until it
reaches normal operating temperature

THERMOSTAT HOUSING

OIL COOLER HOUSING

ALY

DRAIN PETCOCK

Series Radiator Insfalluﬁon~

B2791-A

Cummins NH-Series Diesel

and check ¢, \
€ ¢o i
Ieaks, Dlam [c"el. ,ﬁ
Lo S
Cum . AR
n'lin' H
Diesel NH's'ﬂn | l
ngine' L/
Trud“ \W‘SQ".‘ lt
Remoyg t
Th . i ’.‘,;
is sh § WScr!es Tadiatg, . i
Shown in Figur' 1% g |
1. Draj ke "7
n the l’admmrl @

1SConnect ]
3. Remove ,ht:e ;:dmor by |/
spacer, "oy,
4, Rerpove the boj n
and IOWCI: Insulator fro. ! Vi
right radiator Supports e b |
nut and  wagher fror.n ove g |
radiator Support bracke at ¢ Iy
crossmember, e g
5. Remove ty
upper header tank.
:olts, connect a ch
eader tank angd lift
assembly out with athc;a;admx
Remove the insulat ' &
radiator supports.
Installation

(|

- R -

0 bolts fiyy
Qs1ng (W0 g
ain o he ,

e
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T W e

-
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ors from the th]'ﬂ g
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L If a new radiator is by |#°

installed, transfer the radiator shygd

lower  support bracket, shufy 5 | #°

sembly and drain petcock (o ey | £

radiator. Apply water-resistant sl |
to the threads of the drain peloack

2. Position the insulator on s |5

frame crossmember to radiator e | '

support stud. Tape the insulator totk

left and the right support. Lower i | &

radiator into place.
3. Place the large washer and 2
insulator on the left support bolt !
place the bolt through the support i
the radiator bracket. Install the vadx
and nut. Torque the nut to sk
tions. Follow the same procedutt
the right support. :
4.g Insta;l)lp the lower mdi
support retaining washer and i :n'u
tighten the nut until the msui:llﬂncb
compressed to a thickness of 1/41
5. Install the fan and sPMm
6. Remove the bolts ‘aﬂd“‘ i
used for removal and st
header tank bolts. :
7. Connect the radiatcr hgﬁins
8. Fill and bleed the
system,
4 9, Start the engine 81 o3

coolant leaks. o
Cummins NTC,D::I
and Detroit D"i”
Engines-—-W'ser
Trucks
oval ol
The l\t;igeries radiatorg1 n:;d 0
are shown in Figs. 1%

g fo

o
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Radiators

tug 215

th

Dm rain the radiator.

EI:“‘%E ; gjsconned the radiator hoses.

r*u'h‘ 3. Remove the fan and fan
g

Iy SPa‘Zr' Remove the bolt, nut, washers

wer insulator from the left and

S d lo
ﬁu% ?,'I;m radiator supports. Remove the
8"“]«'1 put and washer from the lower

1“1: radiator support bracket at the frame
I ber.
;et:&{ Cmsssrmcgemow two b‘olts from the
4 upper header tank. Usmg two longer
] bolts, connect a cha_m to the upper
ll W, peader tank and lift the radiator
10".“ assembly out with a chain fall.
SUPMJ Remove the insulators from the three

ﬁ'{g) radiator supports.
: Installation p : -
| 1. If a new radiator is being

Ihy b installed, transfer the radiator shroud,
0k lower support bracket, shutter as-
I, sembly and drain petcock to the new
| L.c" radiator. Apply water-resi.stant sealer
Wih ‘E' to the threads of the_ drain petcock.
\ 2. Position the insulator on the
ol frame crossmember to radiator lower
' support stud. Tape the insulator to the
_ﬂ ~left and the right support. Lower the

% radiator into place.

ks 3, Place the large washer and the
iy insulator on the left support bolt and
Ky place the bolt through the support and
iz the radiator bracket. Install the washer
ki and nut. Torque the nut to specifica-
ie tions. Follow the same procedure for
pm the right support.

1

b

vig 4. Install the lower radiator
e support retaining washer and nut and
ud
:i::i'
o
e
L
F

G, 16

27-02-15

FIG. 17
Diesel Engine

tighten the nut until the insulator is
compressed to a thickness of 1/4 inch.
5. [Install the fan and spacer.

B 2996-A

W-Series Radiator Installation— Cummins NTC Engine

B3280-A

Typical F- and B-6000-7000 Series Radiator Installation—Ford V-8

6. Remove the bolts and chain
used for removal and install the
header tank bolts.

7. Connect the radiator hoses.

8. Fill and bleed the cooling
system.

9. Start the engine and check for
coolant leaks.

Ford V-8 Diesel
Engines
F- and B-Series Trucks
Removal
The F- and B-Series radiator
installations are shown in Figure 17,

1. Drain the cooling system.

2, Disconnect the upper radiator
hoses at the radiator.

3. Remove retaining bolts and
remove fan.

4, Disconnect the lower radiator
hose at the radiator.

5. Remove the bolts securing the
radiator to the radiator support and
remove the radiator and shroud
assembly.

6. Remove the shroud from the
radiator.

F- and B-Series Trucks
Installation

1. If a new radiator is to be

installed, transfer the drain cock to the

r113



Radiators

27-02-16

i .resistant

new radiator. Apply water res

s:nler to the threads of the draitn co::ll:c
0

2. Install the shroud
jator.
md;.‘ Position the radiator and
shroud to the support and install the
retaining bolts.
4, Install the fan.
5. Connect the ra

the radiator. :
6. Fill and bleed the cooling

system, Start the engine and check for

coolant leaks.
C-Series Trucks Removal

The C-Series radiator installation 1S
shown in Figure 18.

1. Unlock and tilt cab.

2. Drain the cooling system.
Disconnect the upper and lower hoses
and vent hose at the radiator.

3, Remove bolt and nut retaining
accelerator cable bracket to radiator.

4. Remove the cooling fan re- ’
taining bolts and remove the fan. Lt i

5. Remove nuts, washers and S i

ads retainin i : ;
Ffame on ;acghtgfdfdlamr ST e FIG. 19 W-Series Radiator Installation— Detroit Diesel

6. Remove the two bolts nuts and A
pad on each side retaining the radiator o
support to the frame. supports and braces to the new 3. Install i ot
sup;;)rtsR::gv;r;:; radiator, shroud, radiator. Transfer the drain cock to retaining bolts, t:::ts r:r?:jm;;d:um e

i Trucalfs aIr;s a;ilem.bly. the new radiator, using water-resistant 4. Install the raditie b oy

e ﬁttcl’ﬂﬂbe seal;r Oll')l tl_:tt_e threa}:is. ) retaining nuts, washers and pads. "

installed, transfer the radiator shroud, rclat;d p:::slc;lrll t’nte evehrii?;ator and venf.hogeonncct the radiator hosesand 2 88 &5
6. Install the cooling fan

retaining bolts. ‘ (5’
7. Install accelerator cable
bracket. /

8. Fill and bleed the coolng
system. Operate the engine untl I {
reaches normal operating temperaturt \,
check the coolant level and cheek {he
system for leaks.

9. Lower and lock the cab.

I.-LN-I.T-l.NT-Series!
Trucks Gas and Diest

Removal

Radiator installations 8
Figs. 24 thru 32. iy

1. Unlock and tilt hood assem
forward.

Zz.udDrain the cooling S_Ysc[:“;'s
Disconnect all hoses and alf l{\“
necessary. Remove elecmcﬂ‘as.
clamps and position harf

necessary.
3, Position 2 support

front of the hood assembly’ ot
4. Disconnect 00l o pool 1
support cables and ; '
assembly onto the suppo! - o
5, Disconnect )rad““
support rod (Fig: 21). ag
114 FIG. 18 C-Series Radiator | Qil0ss=o pr6>. Remove the ‘Slffc Su
nstallation— Ford V-8 Diesel Enai bottom of the T r
ngine 23). l

diator hoses to

e shown
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Radiators

e

; rope sling and chain
Ceas 2ilatorp assembly from the

ol il thﬁ\:‘:dtha radiator forward
o 0the shroud clears the fan

¢noug ysOas the radiator assembly is

: d.
bclnsg r;";ggve the shroud from the

jator.
radlgl RemoY!

uipped:
20 P;nstallatmn - ‘
If a new radiator is to be
fer the drain cock and

e the shutter assembly if

1.
installed, trans

all necessary fittings to the new
radizmorl‘nstall the shroud to the
radiator. it

3, Install the shutter assembly i
s0 equipped.

4, Using the proper rope, §lmg
and a chain fall, position the radiator
assembly in the truck. _

5, Install the lower rad!ator
retaining bolts and upper radla_tor
support rod. Disconnect the rope sling
and chainfall. Be sure to use the
correct shoulder bolt for thickness of
truck frame (Fig. 23).

6. Connect all radiator hoses and

B air lines as necessary to the radiator.

Install electrical harness as necessary.
I 7, Fill and bleed the cooling
{ system. (Refer to Part 27-01). Operate
I the engine until it reaches normal

)

GLLRERLE LY
ALY

ANLLNY
Wi

3, 20

27-02-17

operating temperatureg.
coolant level angd check ;heChed(

8. Lower and
assembly into place,

RADIATOR SUPPLY TANK

Removal

1. Drain the radiator i
coolant is out of the sup;:lll;'mta::l;cc
Disconnect the radiator supply tank
hose at the supply tank. Disconnect
the radiator vent tupe at the suppl
tank, if so equipped, ¢

2, Remove the overflow tube
from the supply tank. Remove the
supply tank strap or bracket retaining
bolt(s) and remove the supply tank.

Installation

1.‘ Position the supply tank in the
chassis and install the strap or bracket
retaining bolt(s).

2, Connect the radiator hose,
overflow tube and vent tube (if so
equipped) to the supply tank.

3. Fill and bleed the cooling
system. Check for coolant leaks and
proper coolant level after the engine
reaches normal operating tempera-
tures.

B2793-A

W-Series Radiator Installation— Detroit Diesel 8V-71

L/NUT 1/2-13 = 34989.54
FLATWASHER - 8K027

DASH PANEL - 8001605

INSULATOR
Ad21

Q1044-A

FIG, 21 Typical L-Series Upper
Radiator Brace

RADIATOR
ASSEMBLY
8005

\ CROSSMEMBER '
\( 5020 J
&0 ('_\
e
LOWER INSULATOR
88463

WASHER ~ 8C002

SHOULDER BOLT
383916-536
Q 1045-A

FIG. 22 Typical LN-500-750
Lower Radiator Mount, 330, 361,
391 and LN-6000-7000 Ford V-8

Diesel

RADIATOR
ASSEMBLY
8005
> LOWER INSULATOR
UPPER -
INSULATOR 88463
88462

FRAME < L=
ASSEMBLY =
5005

\/

/

SHOULDER BOLT -

383916-536 WITH .25"" THICK FRAME
383915-536 WITH .31"" THICK FRAME
383914-536 WITH .375" THICK FRAME

Q 1046-A

FIG. 23 Typical Lower Radiator

Mount

£115



Radiators
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27-02-18 e

Q 10a4

FIG. 25 LN-500-750 Radiator Installation—330, 361 and 391

FIG. 24 Q1047- A
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TRANSMATIC
TRANSMISSION MODELS

Q1050- A

FIG. 27 L-, LN-, LT-, LNT-800 and 391 Engines Radiator Installation—330,
7 361

Q1049- A

i : o1t
G' 26 LN-6000'7000 Radiatar Inctallatinn— Ford V'B Eng'nes



Radiators

27-02-20

Q1052

FIG. 29 L-, LN-, LT-, LNT-8000 Radiator Installation—Ford v-§ Diesel
Engines

TRANSMATIC TR ANs
MODEL s

MIssioN

Q1051. A
HIG 2288 i
477 + LT-, LNT-

900 ; .
c118 and 534 Engines Radiator Insh:lloﬁon——401,

..
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/“ Q 1054-A

FIG. 31 L-, LN-, LT-, LNT-9000 Detroit Diesel Engines Radiator
Installation—8V-71

Q1053- A
G, 5

. 30 ; .
'nssuuuﬁon\tb%N" LT-, LNT-9000 Detroit Diesel Engines Radiator 119
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bolts are Properly tighteneqd t

Radiators

27-02-22

FIG. 32
Diesel Engines

L LN-, LT-, LNT-

27.(

Q1055. A

9000 Radiator lnsfcl!cﬁon—-NH-Series Cummins

S CLEANING AND INSPECTION

CLEANING COOLING SYSTEM

Ford Gasoline Engines
To remove Tust, sludge and other

materia] restores

cooling efficiency ang avoids over.

heating,

In severe cases where cleaning
solvents wijj Not proper]y clean the
cooling system for efficient Operation,

it will be Necessary to yge the Pressure
flushing method,

arious types of
ment are available,
IS used, make sure the cyl;

possible water
cylinders,

Always remove the thermostat
prior to pressure flushing,

A Pulsating or reversed direction
of flushing water flow wi) loosen
sediment more quickly than g Steady
flow in the normal direction of coolant
flow,

Do not backflush cooling systems
that have 5 water shut-off valve in the

heater System, or damage to the valve
can resylt,

leakage into the

Cummins Diese|
Engines
To clean the

cooling System,
COOLING S

Cumming
refer

Detroit Diesel Engines

To clean the Detroit Diesel cgohng
system, refer to Cooling System 1111! I:#
applicable Detroit Diesel Highway
Maintenance Manual.

Ford V-8 Diesel
Engines
. r.
Refer to the appropriate f:;]s
pillar Service Manual for IEStTooling
on care and cleaning of the
systems,

=

Pt
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STA - : Opens Fully 0
THERMD Gasoline Engine O | [ e e ——
Low Temperature 167°-164° | 184°-186° 330, 360, 361 Sl Engie Opens [ Fully Open |
c.10 185°-192° °_ 9120 ] LAl Low Temperatura | ully Open
10 : erature 211°-214 - 167°-162° 3
High Temp 390and 391 V-8 High Temperaers————————— 192" | 182
Low Temperature 157°-164° | 184°-166° 401, 477 and Fon 175°-182° [ 200° |
and 300 L0 - 185°—192° S 5140 ] Y Low Temperature (Main) 675 1re ]
10 High Temperature 192° | 212°-214 534 V-8 e e b L AL () 1820
i 157°—164° | 184°—185° High Temperature (Main) M — |
§ Low Temperature 184°-186 T e e [ T 202°
HD Six °_1nno S Manifold or Block — e = [RCC- |
30 High Temperature 175°-182° | 202°—204° Tharmentar
Ve Low Temperature 157°-164° | 184° Ford Diesel 242 C.I.D 147°-162° 160°
i Figh Temperature 188°-195° | 212° e 176° 180°
176° 180°
ENT
HERM POWER ELEM
lvr:;:;?lITATUHE TABLE - W-SERIES THERMOSTAT TEMPERATURE TABLE-CUMMINS
Tapettrs Thermostat COOLING SYSTEM PRESSURE-PS]
P-Series
0° Enni Opens Open Full 7
17 L at °F pm n: v F-100-350, Econoline and Bronco 13
All Oth
All Cummins 170 185 hens : 12-15
Super Duty Engines 7
Engine Drive .aah.Tensinn (Lbs) — Using Bel} :I’ensiun Gauge Tool T63L-8620-A : Application _ Initial Belt Resst () Tensian
r‘—’m Initial Belt Reset(® Tension Min. Max. Min Max
Min. Max. Min, : = : .
Tl__f in ax in Max Dual Belt ;mm 120 150 90 120
jese —Rear 115 165 85 130
Single Belt 150 80 120 Gasoline = 140 = 10
() Reset tensions apply to any belt which requires retensioning because of repair or replacement of associated components and/or has been in operation for more than 10 minutes,
CQ 1083-A
TORQUE VALUES
: Description Ft-Lbs Description Ft-Lbs
Rediztor Clamp to Radiator Support Bronco 58 Radiator Support to Frame
Shutter to Rediator P-Series Diesel 5.8 Insulator Bolts 3035
Redi
atator to Body Sheet Metal Fan to Water Pump-All F-Series (Except F-350 DR) 12-18
:g;ﬁse{i?'emnm and Econoline except Econoling, Bronco and Parcel Delivery (Gas Only) 10-14
N EWlllfgin’:C and/or E.C. and Bronco W/302 Fan to Fan Spacer - P-Series Diesel and F-350 (DR) 812
PR 10-15 Radiator to Radiator Support - P-Series (Gas) 20-30
a0 it r i
mﬁﬂ”‘"ﬂmfh EC 20-25 Shroud to Radiator - F-100 through 350 and P-Series 58
ztor t :
= H" Ffacme Crossmember P-Series 20.24 Shroud to Radiator - Bronco 12
r Ho
Tl o Hs:, lamp 16-24 in-lb Radiator-to-Body Side Supports -
a
e lator Suppart P-350-400-500 20-24 F, B and LN-Series Medium 3/8-16 20-24
Ud 10 Radiat 7
e af Radiator Hose Clamp 16-22 in-Ib
F L 1/4-20 30-45 in-lb Water By-Pass Connector to Engine Front Cover
F and B-6000-7000
1/4-20 50-68 in-lb C-6000-8000
F and T-8000 13-23
3/8-16 20-24 Shutter to Radiator .
101 7/16-14 3345 W-Series 1/4-20 3045 in-1b
L, LN- LT. :
Megi,~ .-~ and LNT-Seripg F-, L-, LN-, LT-, LNT-Series
T Ulum and Heayy Medium and Heavy 5/16-18 and 5/16-24 812
% 1/2-13 3142 058l
0 g oy C-Series __ 1420 il
M 12-15 Water Filter Hose Clip-to-Air Inlet Housing e s
-1 "
% 361, 39 1215 :
&40r-4773nﬁ 533 Vi; NV 7328 Water Filter Hose Clip-to-Engine Idler Gear Cover 2035
L0Fan g 5398 3/8-16 5
&;!H.Eannes' WS, Water Filter Ground Wire to Engine i 0%
T o unk 4550
L T 57 .EXTRA COOLING DR-DUAL WHEELS
€ Trucks 30-35 EC-EXT CaT084A

' €121



E.C. - Extra Cooling

Radiators
27-02-24 1
/
COOLING SYSTEM REFILL CAPACITIES (QUARTS) AND RADIATOR AND FAN APPLICATIONS-LIGHT TRUCKS, BRONCO AND ECONOLINE J
A= Radiator ; { y
Core Size Fins/
- , - Approx. Capaci \
Model | Engine |  Cooling Ussge Height | Width Thick In. Us 'pgﬂv‘ﬂﬂ_“m\’n i I,A
Bronco 170 | Std. W/Manual Trans. 17.38 [ 17.24 1.27 11,0 9 ”é Lﬂl‘ﬂ\ lh’:f \," |
U-100 202 | S0 | WManuel Trans 1900 | 1974 [ 195 90 7T M |
(4x4) EC. W/Manual Trans. 19.04 | 19.74 1.95 10.0 A ~~L
E-100 240 | Sud. W/Manual Trans. 17.38 | 20.24 1.27 85 ?Jﬂl\ 5 \ ,
E-200 EC. W/Manual Trans. 1826 | 23.76 1.25 95 St s T~
E-300 Std. W/Automatic Trans. 18.26 | 23.75 1.25 8.5 '4'4 12 4 \l, /
E.C. W/Automatic Trans. 19.73 | 26.25 1.95 8.0 1 A 12 4 ’ :;; "
sd. | AC.-WAuto, Trans, 19.73 | 26.25 195 a0 b 12 |
std. ALC. - WiMan, Trans. 1973 | 26.25 195 g 67 | e | o |
Ec | AC.-WAuto. Trens, 19.73 | 26.25 1.95 100 LA
E.C. A.C.- W/Auto. Trans, 19.73 | 26.25 195 8 0 16.7 137/8 7 ]
302 | Std. W/Manual Trans. 1826 | 23.75 125 9'5 16.7 | 137/ 7 Iy
E.C. W/Manual Trans. 19.73 | 26.25 195 7'0 16.2 123/4 T i
Std. W/Automatic Trans. 1826 | 23.75 1'25 IO‘ 2 17.5 14 5/8 q 1A
E.C. W/Automatic Trans. 19.73 | 26.25 195 i 15.2 123/4 i
S, AC.-W/Au ' : 8.0 175 g
to. Trans. 19.73 | 26.25 1.95 8.0 145/8 4 =l
Std. A.C.- W/Man, Trans. 19.73 | 2625 195 ' 175 145/ 5 | AEE
EC. A.C.- W/Auta. Trans. 19.73 | 26.26 195 o 175 14508 - A
EC. | AC.-W/Man. Trans 1973 | 2625 | 195 po 75 | usp | 7 [N
F-100-250 240 | Std. W/Man. Trans. 1738 20‘24 : 9.0 17.5 145/ : 1}
@x2) E.C. W/Man. Trans. 18.38 18‘45 L2 a0 14.1 115/8 T.E‘l
Std. W/Auto, Trans. | 127 10,0 144 | 121 |
EC. W/Auto. Tr : 25 1.25 95 14 41 e
0. Trans. 19.73 | 2625 : i ¢ |
Std. A.C. - W/Auto. Trans. 19I73 26.25 b2 g0 16.7 137/8 4 |
Std. | AC.-W/Man. Trans ; ; o a0 87 | 137 W
300 Std. W/Manual Trans 19.73 26.25 195 85 16.7 5 15!
EC ity 18.38 | 1845 127 100 : 137/8 5 |
. anual Trans. 19.73 | 26 : 144 12 4 {
Std. W/Automatic Trans. : 20 1.5 8.5 16.7 137/8 .
EC. W/Automatic Trans. 18.26 | 2325 1.25 95 144 1 .
std. AC. - WiAuto, Trans. PR o0 195 90 6.7 i
std. AC.- W/Man, Trans. 1973 | 26.25 1.95 90 ' 301 .
302 | st WiMangal Trans, 1973 | 2625 105 Y 16.7 137/8 5 | mt
E.C. W/Manual Trans‘ 18.73 | 26.25 1.27 74U 2] 13778 : i
St W/Automatic Tran 18.73 | 26.25 1.95 90 iy USRI
o Sypelie [ 1873 | 26.25 1.27 80 175 mem | 4 [ 18
Std. ALC. - WAuto, Trans 1973 | 26.25 1.95 100 :;; Lol ¢
Std. ALC. - WiMan. Trane 19.73 | 26.25 : . 145/8 ¢ | e
30 | Su. WiMan /TT:H Trans. 1973 | 26.25 :2: o 175 | e SR
EC. W/Man‘Tra:: 1973 | 26.25 127 = L o e N~
Std. W/Auu; Tran; 19.73 | 26.25 |'g5 = 2178 18174 : Ay
EC. Wiuto, Trans, 1973 | 26.25 127 i S 1842 =
Std, Ap A 19.73 : 95 217/8 181/4 5| M
.C. W/Auto, Trans 3| 28.25 1.95 8.0 8
Std, A.C. WM ' 1973 | 26.25 : 2214 | w12 | 5 .
.C. W/Manual Trans, : . 1.95 1.0 LA
30 |5 21/ | 18112 5
td. W/Manual Tran 19.73 | 26.25 {
Ee 3 : 1.95 10,0 2w | ww | 5 L
: W/Manual Trans 1973 | 26.25 127 5|
Std. W/Automatic Trans 18.73 | 26.25 i 8.5 217/8 | 181/ 5| i
EC. W/Automatic Tra : 19.73 | 26.25 ; oy o A : L;‘ '
Std. A.C.-W/Auto Tns' 1973 | 2625 };7 9.5 08 | e |8
o . lrans, 4 . 95 5 o?
F3505A T_SL A.C.- WiMan. Trans 18.73 | 26.25 : 1.0 214 | 1812 N
= , 95 11.0 221/4 181/2 5 LA
: W/Man, Trans. 19.73 | 26.25 1.95 4 5 1850
.C. W/Man, Trans, 1826 | 23.25 . 10.0 221/4 w12 | S
gtd. W/Auto. Trans, 19.73 | 2625 :-25 105 14.3/8 12 ¢ I
_'C_-__ W/Auto Trans, 19.73 | 26.25 4 .2 L 1975 : LA
St VW e —————— | 20.18 | 3635 b 20 | s | 1w | 4 Ll
W/Man. Trans. 18.26 23.75. 128 9.0 1814 | _1____/5 14 —4/4
: W/Auto, Trans, 19.73 | 2. bl Tl 2 | i
~ E.C. W 5. 73 | 26.25 1.27 8 4 | i
Includes Allowance for Stang /Auto, Trans, 18.73 | 26.25 : i lo:=id 1y 3
andard Heater Sm.\_J . ; 1.27 120 wse | 1318 | 4 [
. = Standard Cool; | 2419 | 26.25 i
oling : 1.78 9.0 gie | 1514 L —— 2K
. [{;IDET‘: A

8

N\
N
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) Radiators
| 5 27-02-25
W
IATOR AND FAN A B
REFILL GAPACITIES (QUARTS) AND RADIATO PPLICATIONS-LiGHT TRUCKS, BRONCO AND'ECONOLINE {Cont'd,)
e SR B T R
[
B Core Size Approximata e
N [l iy System Capacity (Qts)*
WL Hoght | wideh | ¢ N
sl Cooling | Usage ilL In. US. | impsrisl | Biages | g,
ESI: ‘ \ g | WiMten Trans, 19.73 2%6.25 195 801"z e —— e
!rf ‘ EC. | W/Men.Trans. 24.19 26.25 1.78 11.0 1278 | 1978 5 185
§ St hate, Tyaro. 19.73 26.25 1.95 105 221/4 18 1/2 5 185
e ec. | WiAuto. Trans. 24.19 26.25 1.78 110 2378 | 1978 5 185
| sid. | A.C-W/Auto. Trans. 24.19 26.25 1.78 11.0 237/8 187/8 5 195
: i / 24.19 26.25 1.78 110 23
1 std. | A.C.W/Man. Trans | 2378 | 1978 5 108
5, K 30 | Std. | W/Man. Trans, 18.73 26.25 195 12.0 223 18172 5 _4__‘18‘5
,f ‘ ; EC. | W/Man. Trans. 24,19 26,25 1.78 1.0 239 197/8 5 185
,E | Std. | W/Auto. Trans. 19.73 26.25 1.95 105 223 18.1/2 ] 185
: ¥ T T 24.19 26.25 1.78 110 239 197/8 5 185
i S| AlG Wi, Trins 24.19 26,25 1.78 110 239 197/8 5 195
il Std. | A.C-W/Man. Trans. 24.19 26.25 1.78 110 239 19.7/8 5 195
: LR Sid._ | W/Man, Trams. 19.73 26.25 127 1.0 1658 | 137/8 4 185
ot [F300R EC. | W/Man. Trans. 24.19 26.25 1.78 9.0 18.1/4 16 1/4 4 185
; K st | WiAuto, Trams. 19.73 26.25 1.27 120 16 5/8 137/8 4 185
o EC. | W/Auto. Trans. 24.19 26.25 1.78 9.0 181/ | 151/ 4 185
| j 300 Std. | W/Man. Trans. 19.73 26.25 1.27 11.0 16 5/8 137/8 4 185
i £C. | W/Man. Trans. 24.19 26.25 178 9.0 18 1/4 15 1/4 4 195
\ std. | W/Auto. Trans. 19.73 26.25 1.27 120 1658 | 1378 4 185
B B0 WAt Trins. 24.18 26.25 1.78 9.0 1814 | 1514 4 195
1 360 Std. | W/Man. Trans. 19.73 26.25 195 100 21/ 18 1/2 5 133
[ EC | W/Man. Trans. 24.19 26.25 1.78 1.0 237/8 | 197/8 4 fels
i Std. | W/Auto. Trans. 19.73 26.25 1.95 105 214 | 1812 : liz
Lt EC. | W/Auto. Trans. 24.18 26.25 1.78 1.0 237/8 12;/2 3 A
i std. | A.C-W/Auto. Trans. 24.19 2625 1.78 110 237/8 | 197/ .
| Std. | A.C-W/Man, Trans 24.19 26.25 1.78 110 237/8 197/8 5 195
il — = 7 19.73 26.25 195 100 214 | 18172 5 185
| F350DR | 390 Std. | W/Man. Trans. : - 718 4 200
1] EC. | W/Man, Trans. 24.18 26.25 178 1.0 2378 19
i o : 19.73 26.25 195 105 2 | 1812 5 185
§ Std. | W/Auto. Trans. J 200
fied 24.19 26.25 1.78 11.0 237/8 197/8 4 .
il EC. | W/Auto. Trans. 4.1 : ; o 23708 197/8 5 195
! Std. | A.C-W/Auto. Trans. 24,13 26.25 178 g B (i . 8
[ Std. | A.C.W/Man. Trans. 24,18 26.25 1.78 = 143/8 12 4 185
[ 20 Std. | W/Man, Trans, 18.26 23.75 1.25 : 1 4 185
! : 25 1.78 10.0 16 3/4 1
) EC. | W/Man. Trans. 19.73 26. : 100 16 3/4 14 5 17.5
: Std. | AC.W/Man. Trans. 1973 | 2625 1.72 - ! : =
5 | F0B0 ] 30 | s [ WMan, Trans, 1826 | 2375 12 ORI 14 4 188
{ Hxa) EC. | W/Man. Trans. 19.73 23.75 :;g m‘g 16 3/4 14 5 17.5
Std. | A.C-W/Man. Trans. 1973 | 2375 - T 214 | 1812 5 185
S L I B R v e 19.73 25»22 = Sl e 5 185
o W/Man. Trans. 19.73 ;g;s o s | 2 | 8 5 195
i A.C.W/Man. Trans. 19.73 : 1'78 95 181/8 161/8 4 180
i W/Man. Trans. At 21.82 178 9.5 1818 | 1518 4 180
W/Auto, Trans. LR "8 95 181/8 | 151/8 5 180
W/Man. & Auto. Trans. 20.45 21.88 : -~ i e 7 T80
20.45 21.88 1.78 . 4 180
W/Man, Trans. : : 120 181/8 151/8
20.45 21.88 1.78 : 5 180
W/Auto. Trans. : .88 1.78 12.0 181/8 151/8 =
/ L. | W/Man. & Auto. Trans. 2045 ZL = 178 95 181/8 | 151/8 4 sy
Std. | W/Man. Trans, i 2].88 f.78 9.5 181/8 151/8 4 18.0
Std. | W/Auto. Trans, 2045 2"28 178 95 818 | 1518 i L
i EC. | W/Man. & Auto, Trans, 2045 2 : T8 120 B8 | 1518 : b
Std. | W/Man. Trans, 20.45 21.8 g 120 18 1/8 151/8 5
45 21.88 1.78 : 151/8 5 13
Std. | W/Auto. Trans, 20. : 120 181/8 .
a5 21.88 1.78 : 15178 a %
EC. | W/Man. & Auto. Trans. 20. - 6.0 18178
21.88 178 :
/ Std. | Wian, Trans. 2045 ;
. ingle Rim _D.R. - Dual Rim £Q1057-82
Std. - Standard Cooling _S.R. - Single Rim 0.

E.C. - Extra Cooling
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Radiators

27-02-26
_MEDIUM, HEAVY AN Dy |
UM, HEAVY AND EXTRAHEAVY TRUCKS !

ADIATOR APPLICATIONS

COOLING SYSTEM REFILL CAPACITIES AND R
Core Size
Model 1] Fi Ap
P Engine cu:c:u sape Height Width Thick ll'ul & :"‘""I _
] 240 td 2 265 175 T g
LN-500 ' T _\u*l\.‘\:\
F and B-500- 300 Std 7 18 o
a0 L B B
0. ] 243 : 1 g
F and B-600- 330 Std 2 178 1 I !
! 243 263 N
700 3! Std. 243 %63 A 12 \L*
Fand B760 183 | Su. ' ks 2 f
L, LN, LT e 263 2 95 _\\\
, LN, LT- 330 Std. W/Transmatic Trans. 26.25 3 i 9.5 \2\4__ U
LNT-800 361 f 0.73 1.25 — .\Zﬂ,
I 391 RPO 26.25 30 T e [
LN-500600 240 Std. LN-500 Only 2260 25'78 22 11 U * /[
300 Std., 7 2 25 1.76 1 28 ay
LN-600,600 & 330 S o 60 26.25 175 | —2u i
: 80 ; N
700 26.25 1.75 18 \5
LN-600-750 B a 1 “—ﬁ——-\s
[N750 = ‘ 2460 %3 i
LLT.LN& 018 Su. 24,60 26.3 233 ST e
LNT90 I % : 2 T
-900 534 RPO Transmati y ol 1.75 1 2 :
S i = atic 26.25 30.76 233 i \Tﬁxi
330 M.D. Std. 243 26.3 1:75 i 4 #
€-600-700 330M.D 243 11 ——l U
.. Std. = 263 1.78 n ‘ﬁ‘—‘\l_ﬂ\‘
: : 2 n
C-600-750 5 il W/Transmatic Trans. 243 B 1.78 n T
Std. 24' 26.3 232 o TR
3 ' < T
-750-800 =0 RPO W/Transmatic Trans. 243 e 2.32 95 L &
CT-800 Std. - 26.3 2.32 ' T
ey 243 5 : 95 1
C&CT- o W/Transmatic Trans. 243 3 2.32 95 2 5__
50 Std. = 263 932 i 28 M
RPO ' : ‘
a7 Std 24 ;:6 2.33 9.5 20 A 'Llﬂ
HP(E) 2: qt. Surge Tank 2 25-2 2.33 95 5; e i
50-950 Onl 3 2 - 4 T
534 nly 33 by | fTedieon
Std 24 95 i e
] 256 2 S [
Fand B-6000- Hid 2 %56 3 22 >
= ! 28 W
s HP. | su 24 87 105 —
LN-6000- 175 HP. S 256 287 : 52 [
td. Ford V-8 Diesel ;:: 26.2 1.78 B 59 [
TR FMid-Range : %2 233 = :: ELl
: ord V-8 Diesel *
| (D' Add'1 U.S. Quart for trucks e Mid-Ran, gt 26.2 |
quipped with heater ge 3 2.33 |
: 1 42 |
5 |
|
| ——=
4______-/
s

1124




\b‘ Radiators
W 27-02-27
\ CAPACITIES AND RADIATOR APPLICATIONS-MEDIUM, HEAVY AND EXTRA.
% cgntlﬂﬁs“m' REFILL (aagadd HEAVY TRuCKs
) e T
:l\\\ Engine Cooling Usage _‘W cnvr;lds;' | Finy Clpnit:. (Jt :;“a)
’\,u B ] Ford V-8 Dissel Mid-Range %25 | 307 ka L T
\l\ T ) _ ' i 3 a2
L e T T 62 | 75 | 29 n
| BV5aN Std. Detroit Diesel 26.25 0% T M 3
| ma LN-6000 Only e L 27 e —
N e | @ s B
N 1o LN-7000 0 R 223 233 " a
B 200 H.P. ; nly 34-1/8
’ | m”m/&m—f_ NTCS;S g *Wa\——_\__T__Tﬂr—'
\ a0 NH-23 . 37.84 1.78 " o 5
\f\: NHC250 Std. 233 i :
N §7IN Std. 27.50 37.84 ”Tr———,,“T_JL__
) B7INNE std, L & LT 8000 Only 2750 37.84 2.88 I 64 357/8
J\ [ NHCT-CT Std. LN & LNT 9000 Only 27,50 I W P e 533/
ﬁ\‘} W’ 150 H.P. Std. (C-6000 Only) 247 26.2 1.78 1 43 32-7/8
} E.C. Ford V-8 Diesel Mid-Range 4.7 26.2 1.78 1 p -7/8
F 175 H.P. Std. Ford V-8 Diessl Mid-Range 247 26.2 233 T = ::;}‘:
W lEm | 20RP Std. Ford V-8 Diesel Mid-Range 2.7 2.2 233 10 e ﬁm
J\< a0 25 HP. Std. (C-8000 Only)
J\ Ford V-8 Diesel Mid-Range 247 26.2 2.33 10 43 35778
[ 3 [yom0 V7N
! |ye00D Std. 384 31.2 233 10 85 54-1/8
L Std. 328 29.3 2.87 ] 45 3712
~ Moy o 38.4 312 288 T 53 48172
X NHC-250 Std. 328 293 233 n 47 3178
L NH-230 Std. 328 293 2.33 1 47 39.1/8
{ | bQuartSurgeTank 9 Quart Surge Tank 6-1/2 Quart Surge Tank 8 Quan Surge Tank *Includes Heater
4 (© Add 1 U.S. Quart for trucks equipped with heater.
; €01058-B2

Zieayes

C125
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adiators
27-02-28 5 |
Q. {
FAN APPLICATIONS-MEDIUM, HEAVY, AND EXTRA-HEAVY TRUCKS
Fan \
No. of DO, i
Model Engine Usage Blades Dis. Model M
F,B,LN-500 240 Std. 4 19-1/2 | Land LT- 176 H.P. —i"_"\ :n‘,,,
300 Std. 4 19-1/2 | 8000 200 H.P. Ford V-8 Std, {
RPO 7 19-1/2 Diesal Std 4 \"l
d. »
2l 3 : 20 225HP, Ford V.8 ol i
5 i g 20 Diesel S 1
N.LN-600 300 Std. 4 191/2| LNendLT- BVE3N s
_________————_FEQ__ 7 19-1/2 | 8000 BT \b
S :}% ! 20 | C-500600 300 w8 h\s\\
(TS SRR e 20 S
361 Std. 4 20 Std, ~\4_\ i
RPO 5 20 [T SN} RPO "~
F.B,LN700 3% S A o0 800700 330H.D. b [
RPO 5 20 L Sid] ‘%\\}
Std, |
. Sid. 4 20 | C750800 1
R 35 wo | [
F.B,LN-750 361 S Sl
H' . 4 20 CT-800 307 RPO i
301 s:) : 20 C-,CT-900 401 Std. | g
(Tand LNT- | 330 =) - gg 477 sta. “~§~—4\za‘
300 Std. 534 (CT-Only) _LL\E\E
L,LT-800 361 C-6000- (C-6000) 15 ST
Std. 4 20 0 H.P. 5 T
LT-800 391 7000 Ford V-8 Di su ———1
L-LT-,LN-, 401 DIt 5 20 175 -8 Diew| de 4 \FJ
LNT-900 = gtg 5 77 Die:[P, Ford V-8 T—‘L- i
I, § 22 : '
534 ; R
L-,LT-,LN- s Std. 5 22 (C-7000) 200 H.P. —— {[FARED | i ‘
8-71N-NE Sud 1
LNT-8000 67IN Std. 6 28 CH000 Ford V-8 Diesel ABé 5 \TI"
NTC-335,NHC 250 §“" : 2 zgo g SldD —5 | a
hl td. [ iesel ‘ 5 [ !
NH:230 30 : ,m«
NCT-CT SStd, 5 22 225 H.P. Ford V-8 Hsfdo 5 ; |
F,B-6000- 150 H . 6 28 Diesel . 5 -
i Dim.lf’. Ford V-8 S : = ;‘gggOO-WF B7IN RPO 5 g “u
F,LNand B- 175 .. Ford V-8 NTC-335 Std. e
6000 Diesel =i 4 20 HE230 Su_ | 6 [
FLNand B- 175 HP. Ford V-8 o 5 21 NHC-250 g'd- 5| nies
7000 Diesel E&B Only :td. 2 20 BV-7IN . WE
(F-7000 Only 200 H.P. i G 21 SEAINE S E%
Ford V-8 Diesel . 5 1|
(LN-7000 Only) Std. 5 2 |
y S 1 1
1d. 4 L
20 |
co =



Delco Remy Starter
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Prestolite Starter
: This Information Applies To All Trucks with 401, 477 and 534 C.1.D. Gasoline Engines
T_‘ COMPONENT INDEX Page COMPONENT INDEX Page
5 DESCRIPTION AND OPERATION ....... 11-01 SPECIFICATIONS % Wit wbels o S 11-03
" DISASSEMBLY AND OVERHAUL . .. . ... 11-02
TESTING ... ... K0 0 T 11-02
= REMOVAL AND INSTALLATION . ... ... 11-02
1 DESCRIPTION AND OPERATION
PRESTOLITE STARTER BRUSH END

m;l'huen frestohte starter is a heavy
beanng lls An armature shaft center
i Shaftused (Fig. 1). The starter
e Is thus supported at two
o Overrunning clutch in the
5 Protects the starter from

Ve speed when the engine starts,

11009

COVER BAND
11126

. THROUGH BOLTS

e

STARTER DRIVE
LOCKING SCREW

PR = S

=

ARMATURE

11050
11005 /'

:%;%

‘e(gi
u g

PLATE

OIL CAP

THRUST WASHE RS

iy ¢

11130
ARMATURE SHAFT STARTER DR'VE
CENTER BEARING 11350
11395
J1062-D
Nicaccamhled Pres'olife Sfdrfel' 0127

cirr 1



Prestoms i~ -—-

28-11-02

2 TESTING

ROAD SERVICE

On road service calls, connect &
booster battery to the system forkcats;:
of a starter that will not cran i
engine or a starter that cranks .
engine very slowly. If the starter tux;liin
the engine over, but t_he engine S
will not start, even with the booster
battery attached, refer to the following
tests. Be certain that correct b?ttery
polarity is observed when usSing a
booster battery; positive to po:jmve,
and negative to negative connection of
the auxiliary cables.

STARTER CRANKING CIRCUIT
TEST

llow the procedure given in Part
28-5:2(,) Section 2, Starter Cranking

Circuit Test

STARTER LOAD AND NO LOAD
TESTS

Follow the procedures under th_ese
headings given in Part 28-02, Section
2

——y

4 REMOVAL AND INSTALLATION

PRESTOLITE STARTER

1. Disconnect the starter cable at
the starter terminal.

2. Remove the starter mounting
bolts, then remove the starter assem-
bly. It may be necessary to tilt the
starter slightly to clear the starter
drive around the flywheel.

3. Position the starter assembly
to the flywheel housing, and start the

mounting bolts. On a vehicle with an
automatic transmission, the trans-
mission dipstick tube bracket is
mounted under the starter side
mounting bolt.

4, Snug all bolts and then tighten
them to specification (Section 9 of this
Part).

5. Connect the starter cable and
check the starter operation.

S OVERHAUL

PRESTOLITE STARTER

Disassembly

A _disassemb]ed view of the
Prestolite starter is shown in Fig. 1.

1. Remove the cover band
and
remove the brushes from their holders,
2. Remove the two through bolts

and the brush end 1 -
screws. plate mounting

p]at‘:. li;r;mc'le the armature, brush end
nve housing f
frame, Remove th A e
! i e
s terminal from the

4. Remove the four fi
_ ield
and slide the field coils og;)li):h(t)lf:
brushes ar
replaced at thig time, y e e
, Unsolde
brushes from the field coils m:dﬂs,glg:’.?'

new brushes in their place. The
ground brushes are riveted to the
brush. end plate. Remove the rivets
and rivet new brushes to the end plate.
5: The starter drive is held in
POsition on the armature shaft by a
locking screw and two keys. Compress
the starter drive spring slightly on the
armature end of the spring and remove
thg locking screw. Slide the starter
t<_inve off the armature shaft. No
bl;rther disassembly of the drive should
comm;ide. T}_le drive is serviced as a
Presl:oelfe unit. Do not lubricate the
fresls ;tf: starter 'driv.e. It should run
it & r;r cleaning in kerosene and
Parts Repair or
Replacement
Nicks ang

s
removed from tcratches may be

he commutator by

" the armature shaft centel o the

turning it down. All other servi}Cltd
parts are to be replaced rather than

repaired.
Assembly

1. Position the thrust w?shem nd
armature shaft center beariné 0!1“
armature shaft in the order show N
ig. 1. ; !
Flg2.ISlide: the drive on the shaft, "
install the drive locking SCWW'd e |

3, Position the armatur® ;‘l o |
in the drive housing 0t atthe>s . o

in*

ring

support plate engages the P i
drive housing, an thesing-
seated firmly in the hou e int0 the
4, Slide the field SO it
frame with the bmSh,leial the fied
the terminal hole, and msshae scre::l
pole shoes. As the pole e

; T
are tightened, strike the A
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Prestolite Starter

g-11-03 28-11-0
E 2
plows with a soft-faced hammer 6. Install the brushes in their

sharp V0% ign the pole shoes. Install holders making certain that the brush

to sel:;]“n o, springs are centered on the brushes

the teAmch the brush end plate to and that the insulated brush leads are

5 £ e with the six screws. Position clear of the armature,

the fr:m aturc and drive housing into 7. Install the cover band, oil felt

the aframc with the frame dowel a{ld_OII cap. _Put a few drops of engine

mc,gmg the hole in the drive housing, oil in the oil cap opening,

,ﬁ mstall the through bolts.

9 SPECIFICATIONS

PRESTOLITE STARTER

r—f Brushes

‘ Current
Draw Minimum Maximum | No-Load Through lé!:lu‘nting
Under Stall Load (Amperes) | Mfg, Wear Brush Bolt Torque
Normal Torque (Amperes) Length Limit Spring Torque (Ft-Lbs)
Load (Inches) | (Inches) Tension (In-Lbs)

Vendor (Amperes) (Ounces)

(Ft-Lbs) | Volts
Prestolite 200 17.2 5 525 60 0.46-0.48 | 0.25 45-53 72-96 23-28

Maximum commutator runout in inches is 0.005.

engine temperature 0.5 volt.

Maximum starting circuit voltage drop (battery + terminal to starter terminal) at normal

() 1466-A

.~



