Tune-Up

TUNE-UP PROCEDURES

Spark Plugs

Spark plugs ignite the air and fuel mixture in
the eylinder as the piston reaches the top of
the compression stroke. The controlled ex-
plosion that results forces the piston down,
turning the crankshaft and the rest of the
drive train.

Ford recommends that spark plogs be
changed ever 12,(00 miles with conventional
ignition systems, and everv 15,000 miles
with electronic ignition systems. Under se-
vere driving conditions, those intervals
should be halved, Severe driving conditions
are:

1. Extended poriods of idling or low speed
operation, such a5 off-road or door-to-door
delivery,

2. Driving short distances (less than 10
miles) when the average lemperature is
below 107 F for 60 days or more.

3. Excessive dust or blowing dirt condi-
tions.

When vou remove the spark plugs, check
their condition. They are a good indicator of
the condition of the engine. It is a good idea
to remove the spark plugs at regular inter-
wals, such as every 3,000 or 4, 000 miles, just
s0 youl can kecp an ove on the mechanical
state of the engine.

V.

A small deposit Of]i,ihl: tan or gray material
on a spark plug that has been used for any
period of time is considered normal. Any
other color, or abnormal amounts of depaosit,
indieate that there is something amiss in the
engne,

The gap between the center electrode and
the side or ground electrode can be expected
to increase not more than 0.001 n. every
1,000 miles under normal conditions, When,
and if, a plug fouls and bagins to misfire, vou
will have to investigate, eorrect the cause of
the fouling and either clean or replece the
plug.

There are several reasons why a spark plug
will foul aned yon can learn which reason is at
fanlt by just looking at the plug, A few of the
most common reasons for plug fouling and a
description of fouled plug appearance are
listed in the "Color Insert” section, which
also offers solution to the fouling canses.

SPARK PLUG HEAT RANGE

Spark plog heat range s the ahility of the
plug to dissipate heat. The longer the insula-
tor {or the farther it extends into the engine),
the holtter the plug will operate; the shorter
the insulator the cooler it will operate, A plug
that absorbs little heat and remains oo cool
will quickly accumulate deposits of oil and



carbon since it is not hot enough to bumn
them off, This leads to plug fouling and con-
sequently to misfiring. A plug that absorbs
oo much heat will have no deposits, but, due
to the excessive heat, the electrodes will
burn away quickly and in some instances,
preignition may result, Preignition takes
place when plug tips get so hot that they glow
sufficiently to ignite the fuel/air mixture be-
fore the actual spark oocurs. This early igni-
tion will usually cause & pinging during low
speeds and heavy loads.

The general rule of thumb for choosing the
correct heat range when picking a spark plug
ie: if most of your driving is long distance,
high speed travel, use a cooler plug, if most
of your driving is stop and go, use a hotter
plug, Criginal equipment plugs are compro-
mise plegs, but most people never have oc-
easion to change their plugs from the factory-
recommended heat range.

REPLACING SPARK PLUGS

A set of spark plugs usually requires replace-
ment before about 10,000 miles on Broncos
with conventional ignition systems and after
about 20,000 to 30,000 miles on Broncos with
electronicignition, depending on your style of
driving. In normal operation, plug gap in-
creases about 0.001 in. for every 1, 0002, 500
miles. Ac the gap increases, the plug's volt-
age requirement also increases. It reguires a
greater voltage to jump the wider gap and
ahout two to three times as much voliage to
fire a plug at high speeds than at idle

When you're removing spack plugs, you
should work on one at a ime. Don't start by
removing the plug wires all at once, because
unless vou number them, they may become
mixed up. Take a minute before you begin
and number the wires with tape. The best
lpeation for numbering is near where the
wires come out of the cap.

1. Twist the spark plug boot and remove
the boot and wire from the plug. Do not pull
on the wire itsell as this will ruin the wire.

2. If possible, use a brush or rag to clean
the area around the spark plug. Make sure
that all the dirt is removed so that none will
enter the cylinder after the plug is removed.

3, Bemove the spark plug using the
proper size socket. Turn the socket coun-
terclockwise to remove the plug. Be sure to
hold the socket straight on the plug to avoid
breaking the plug. or munding off the hex on
the plug,

4. Once the plug is out, check it against
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the plues shown in this section to determine
engine condition, This is crucial since plug
readings are vital signs of engine condition.

5. Use a round wire feeler gauge to check
the plug gap. The correct size gauge should
pass through the electrode gap with a slight
drag. If vou're in doubt, try one size smaller
and one larger. The smaller gauge should go
through easily while the larger one shouldn’t
go through at all. If the gap is incorrect, use
the electrode hending tool on the end of the
gauge to adjust the gap. When adjusting the
gap, always bend the side electrode. The
center electrode is non-adjustable,

. Sguirt a drop of penetrating oil on the
threads of the new plug and install it. Don't
il the threads toe heavily. Turn the plug in
clockwise by hand umtil it is snug,

7. When the plug is Anger tight, tighten it
with a wrench,

8. Install the plug boot firmly over the
plug. Proceed to the next plug,

CHECKING AND REPLACING SPARK
PLUG CABLES

Visually inspect the spark plug cables for
bums, cuts, or bhreaks in the insulation.
Check the spark plug boots and the nipples
on the distributor cap and coil. Beplace any
damaged wiring, If no physical damage is ob-
vions, the wires can be checked with an ohm-
meter for excessive resistance. (See the tune-
up and troubleshooting section.)

When installing a new set of spark plug ca-
hles, replace the cables one at a time so there
will be no mixup. Start by replacing the
longest cable first. Install the hoot firmly
over the spark plug. Boute the wire exasctly
the same as the original. Insert the nipple
firmly into the tower on the distributor cap.
Repeal the process for each cable.

Spark Plug Wires—Dura Spark
System
The secondary wires used with the DURA
SPARK 11 svstem are 8 mm to contain the
higher output voltage. There are two types of
wires used in the system and some engines
will have both tvpes. It is important to prop-
erly identify the tvpe of wire used for each
cylinder before replacements are made.
Both types are blue in color und have sili-
eone jacketing The insulation material un-
derneath the jacketing may be EPDM or
another silicone laver separated by pglass
braid. The cable incorporating EPDM is
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1868-67 6-170  BFEZ  .0M N MW 0 - ] 4-8 175 £50 X e 018
B-289  BFZ  0M M7 B — 16 1-6 156 #25 - Hyd Hyd.
1968 6-170  BFEz (M I T B - g 4-6 178 0a - me o
§-280 BRaz 0 2 07 8B — 16 4-§ 154 625 - Hyd. Hyd
1969 6-170  BFE2 034 mom B - ] 4-§ ® 750 — 0s e
8-302 BR2 030 o m B - 16 4-5 [0 650 - Hyd. Hyd.
1870 B-170  BFEZ 0 oW B - g 4-§ @ 775 = 08 me
g-a02  BFZ (M 27 @ B = 16 4B )] 875 == Hyd.  Hyd
1871 B-170  BAFEZ 034 ¥ 0 B - ] 4 i 715 i g me
§-32 BAFR2 030 70 B — 18 -5 i BOOE00D - Hyd  Hyd.
1972 6-170  BAFEZ 03 W 027 6B = ] 4-5 i 750 - s 08
§-302  BAF4z 034 8 0F 8 — 16 4-§ il BIOEN®  — Hyd.  Hyd,
1973 G-200  BAFR2 034 7 o7 BB 8B g 4-8 Lo 500 600 Hyd,  Hyd.
§-a02  BAFE2 034 27 M7 6B 6B 6@ 4-f ® BOOS0® 550 Hyd.  Hyd.




1974 G-200 BRFBZ 034 a7 oer 68 &8 8 4=f @ 778 875 Hyd.  Hiyd.
a-302 BRFEZ 04 g oif & 68 6@ 4-6 il B00S00 @ 6505000  Hyd Hyd,

1875 §-302 ARR4Z M Electronic L 20 5§ @ 800 650 Hyd.  Hyd,

874 8-302 ARF42 O Electronia ® @ 20 §-8 ] 750 660 Hyd.  Hyd.

1877 8-302  ARF42Z 44 Electronic g @ 0 §=§ ) @ @ Hyd.  Hyd,

1878 B-351M ABF42 042-046  Electronic 6B 148 — L] i} 650 500 Hyd. Hyd.
8-400  ASF4Z [(42-046  Electronic 128 128 - 6-8 o] 650 500 Hyd. Hyd.

1579 B-351M ASF42 D42-046  Electronic ® @ - 5-8 i @ ® Hyd.  Hyd.
B-400  ASF42 042048  Elecironic @ @ - =B i} o @ Hyd. Hyd.

1980=81 6-300 BSF42 (42-046  Electronic a o - 6-6 o ] ® Hjl'd Hyd,
6-302  ASF42 (42-046  Elecwonic ® @ - A-6 ] @ ® Hyd.  Hyd,
B-351W ASFA2 042-046  Electronic © ® = -8 ® @ ® Hyd.  Hyd,

(M Lowest compression falio shauld be within 75% of the highest
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used where engine temperatures are cooler
and are identified with the letters “SE™ with
black printing. The silicone jacket silicone
insulation type is used where high engine
temperatures are present and is identified
with the letters “S8" with white printing.
The cables are also marked with the cylin-
der number, model vear and date of cable
manufacture (quarter and vear), Service re-
lacement wires will not have cvlinder num-
ers, or manafacture date,
NOTE: On any vehicle equipped with a
catalytic converter, never allow the engine
to run for more than 20 seconds with a
spark plug wire disconnected. Use an os-
cillascope for testing and dicgnosiz. Do not
puncture wires or wee edoepters that can
cause migfiring. Unburned fuel in the eyl
inders will ignite in the converter as it is
exhausted and damage the converter,

REMOVAL

When removing spark plug wires, use grest
care, Grasp and twist the insulator back and
torth on the spark plug to free the insulator.
Do not pull an the wire directly as it may
become separated from the connector inside
the insulator.

INSTALLATION

1. Install each wire in or on the proper
terminal of the distributor cap. Be sure the
terminal connector inside the insulator is
fully seated. The No. 1 terminal is identified
on the cap. Oo six-cylinder engines, install
the wires in a cloclwise direction,

On 8 cvlinder engines, cylinders are num-
bered from Eont to rear; right bank 1-2-3-4,
left bank 55E:7-5. Dn Boylinder engines in-
stall the wires in o counterclockwise direction
in the firing order (1-5-4-2-6-3-7-8) starting at
the No. 1 terminal for 4.9L (302 CID) V-8,
On 5.8L (351 CID) V-8, and 6 6L (400 CID)
V-8 the firing order is 1-3-7-2-6-5-4-8,

2 On B-cylinder engines, remove the
brackets from the old spark plug wire set and
install them on the next new set in the same
relative position. Install the wires in the
brackets on the valve rocker arm covers.
Connect the wires to the proper spark plugs.
Install the coil high tension lead.

The wires in the left bank bracket must be
positioned in the bracket in a special order to
avold cvlinder cross-fire. Be sure to position
the wires in the bracket in the order from

front to rear.

Distributor Wiring Sequences and Firing Orders

300 E-cylinder, 1980-81
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351W, 351M, 400 VB 197881

Whenever a DURA SPARK 1T high ten-
sion wire is removed for any reason from a
spark plug, coil or distributor terminal hous-
ing, silicone grease must be applied to the
boot before it is reconnected, Using a small
clean tool, coat the entire interior surface of
the boot with Ford silicone grease DVAZ

194331-A or equivalent.

Breaker Poinis

The points function as a cirenit breaker for
the primary circuit of the ignition system.
The ignition coil must boost the 12 volts of
electrical pressure supplied by the battery to
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as much as 25 000 volts in order to fire the
plugs. To do this, the coil depends on the
points and the condenser to make u clean
break m the primary circuit.

NOTE: 1875 - 81 models have electronic ig-

mition. Breaker poinis are not used.

The euil has both primary and secondary
cirenits. When the ignition is turned on, the
hattery supplies voltage throvgh the coil to
the points. The points are connected to
ground, completing the primary circuit. As
the current passes through the eoil, a mag-
netic feld is created in the iron center core of
the coil. As the eam in the distributor turns,
the points open and the primary circuit col-
lapses. The magnetic feld in the primary cir-
cult of the coil cuts through the secondary
cireuit windings around the iron core. Be-
cause of the scientific phenemenon called

“electromagnetic  induction,” the battery
voltage is increased to a level sufficient to fire
the spark plugs

ng.en the points open, the electrical

charge in the primary circuit jumps the gap
created between the two open contacts of the
maints. If this electrical charpe were not
transferred elsewhere, the metal contacts of
the points would melt and the gap between
the points would start to change rapidly. 1f
this gap is not maintained. the points will not
break the primary eivcuit. If the primary cir-
cuit is pot broken, the secondary circuit will
not have enough voltage to fire the spark
plugs.

Condenser

The function of the condenzer iz to absoeb
excessive voltape from the points when they
open amnd thus prevent the points Fom be-
coming pitted or burned.

NOTE: 1875851 models have electronic ig-

nition, A condenser is not used.

It is interesting to note that the above
eycle must be completed by the ignitien sys-
tem every time a spark fres. In a V8 engine,
all of the spark plugs fire once for every two
revolutiopns of the crankshaft. That means
that in one revelution, four spark plugs fire.
50 when the engine is at an idle speed of 800
rpm, the poinis are opening and closing
3,200 rimes a minute.

There are two ways to check the breaker
paint gap: It can be done with a feeler gauge
or & dwell meter. Either way vou set the
points, you are basically adjusting the
amount of time that the points remain open.
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The time is measured in degrees of distribu-
tor rotation. When you measure the gap be-
tween the breaker points with a feeler gauge,
you are setting the maximum amount the
points will open when the rubbing block on
the points is on a high point of the distributar
cam. When vou adjust the points with a
dwell meter, you are adjusting the number of
degrees that the points will remain closed
hefore they start to open as a high point of
the distributor cam approaches the rubhing
block of the points,

When you replace a set of points, always
replace the condenser at the same time.

When you change the point gap or dwell,
vou will also have changed the ignition tim-
ing. So, if the point gap or dwell is changed,

the ignition timing myost be ,"l.djusll:q] also.

INSPECTION OF THE POINTS

1. DMsconmect the high-tension wire From
the top of the distributor and the coil.

2, Bemave the distributor cap by prying
off the spring clips on the sides of the Cap.

3. Remove the rotor from the distributor
shaft by pulling it straight up. Examine the
condition of the rotor. If it is cracked or the
metal tip is excessively worn or burned, it
should be replaced,

4. Pry open the contacts of the points with
a screwdriver and check the condition of the
contacts.  If they are excessively worn,
bumed or pitted, they should be replaced.

5. If the points are in condition, ad-
just them, and replace the rotor and the dis-
tributor cap. If the peints need to be re-
placed, follow the replacement procedors
given helow,

REPLACEMENT OF THE BREAKER
PQINTS AND CONDENSER

L. Bemgve the ¢oil high-tension wire Irem
the top of the distributor cap. Remove the
distributor cap from the distributor and place
it out of the way. Remove the rotor from the
distributor shalt.

2. Loosen the screw that holds the con-
denser lead to the body of the breaker points
and remove the condenser lvad from the
points.

3. Remove the screw that holds and
grounds the condenser to the distributor
bodv. Remove the condenser from the dis-
tributor and discard if.

4. Remove the points assembly attaching
serews and adjnstment lockscrews. A screw-
driver with a holding mechanism will come

in handy here so you don’t drop a screw into
the distributor and have to remove the entire
distributor to retrieve it

5. Remove the points. Wipe off the cam
and apply new cam lubricant. Discard the old
sel of points.

G, Position the new set of points with the
locating peg in the hole on the breaker plate,
and install the serews that hold the assembly
onte the plafe. Do not tighten them all the
Wity

7. Attach the new condenser to the plate
with the ground screw.

B, Artach the condenser lead to the points
at the proper place.

9. Apply a small amount of cam lubricant
to the shaft where the rubbing block of the
points touches,

ADJUSTMENT OF THE BREAKER
POINTS WITH A FEELER GAUGE

1. Ifthe contact points of the assembly are
nol parallel, bend the stationary contact so
they make contact across the entire surface of
the contacts. Bend omly the stationary
bracket part of the point assembly, not the
movable contact.

2, Turn the engine until the rubbing block
of the points is on one of the high points of
the distributor cam. You can do this by either
turning the ignition switeh to the start posi-
tion and releasing it guickly ("bumping” the
engine) or by using a wrench on the balt that
holds the crankshaft pulley to the crankshaft.
Be sure to remove the wrench hefore starting
the engine!

4. Place the correct size feeler gauge he-

CONTACT
| AREA,
1 CENTERED
CORRECT
ALHGHRENT
[E CONTAGT
AREA NOT
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MEALGHEENT
OF CENTERS
|
I.
MISALIGNSENT
CF POINT FACES

Alignment of 1ha breaker point contacts

CENTACT
AREA MNOT
CENTERED



tween the contacts, Make sure it is parallel
with the contact surfaces.

4. With vour free hand, insert a screw-
driver into the noteh provided for adjustment
or into the eccentric adjusting screw, then
twist the screwdriver to either increase or
decrease the gap to the proper setting.

5. Tighten the adjustment lockserew and
recheck the contact gap to make sure that it
didnt change when the lockserew was tight-
ered

fi. Replare the mtor and distribotor cap,
and the high-tension wire that connects the
top of the distributor and the coil. Make sure
that the rotor is firmly seated all the way onto
the distribitor shafi and that the tab of the
rotor i aligned with notch in the shaft. Align
the tub in the base of the distributor cap with
the noteh in the distributor body. Make sure
that the cap is firmly seated on the distribu-
tor and that the retainer springs are in place,
Make sure that the end of the high-tension
wire is firmly placed in the top of the distrib-
utor and the coil.

ADJUSTMENT OF THE BREAKER
POINTS WITH A DWELL METER

1. Adjust the points with a feeler gauge as
desceribed above.

2. Connect the dwell meter to the ignition
cirenit according to the manufacturer’s in-
structions. One lead of the meter is con-
nected to a ground and the other lead is o be
connected to the distributor post on the coil.
An adapter is usnally provided for this pur-
Pose.

3. If the dwell meter has a set line on it.
adjust the meter to zero the indicator.

4. Start the engine,
NOTE: Be careful when working on any
vehicle while the engine iy running. Make
stee that the transmission is in Neutral and
that the parking brake is applied. Keep
hands, clothing, tools, and the wires af the
test instruments clear of the rotating fan
blades.

5. Observe the reading on the dwell
meter. IF the resding is within the specified
range, turn off the engine and remove the
dwell meter.

6. If the reading is above the specified

range, the breaker point gap is too small. If

the resding is below the specified range, the
gap is toa large. In either case, the engine
must be stopped and the gap adjusted in the
ITELEr prl:vi*nust}r covered. Aﬂu;.-r mn‘l-l:ing;
the adjustment, start the engine and check
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the reading on the dwell meter. When the
correct reading is obtained, disconnect the
dwell meter.

7. Check the adjustment of the ignition
timing,.

Ignition Timing

Ignition timing is the measurement, in de-
grees of crankshaft rotation, of the point at
which the spark plugs fire in each of the cyvl-
inders. Tt is measured in degrees before or
after Top Dead Center (TDC) of the com-
pression stroke. lgnibon timing is controlled
by turning the distributor body in the
engine.

Ideally, the air'fuel mixture in the cylinder
will be ignited by the spark plug just as the
piston passes TDC of the compression
stroke. [f this happens, the piston will be
beginning the power stroke just as the com-
pressed and ignited airffuel mixture starts o
expand. The expansion of the air/fuel mixture
then forces the piston down on the power
stroke amd turns the crankshaft,

Because it takes a fraction of a second for
the spark plug to ignite the mixture in the
cvlinder, the spark plug must fire a little
before the piston reaches TING. Otherwise,
the mixture will not be completely ignited as
the piston passes TINC and the full power of
the explosion will not be used by the engine.

The timing measurement is given in de-
grees of crankshaft rotation before the piston
reaches TDC (BTIC), I the setting for the
ignition timing is 5° BTDC, the spark plug
must fire 5% before each piston reaches TDC,
Thiz only holds true, however, when the
engine is al idle speed.

As the engine speed increases, the pistons
go faster. The spark plugs have to ignite the
fuel even sconer if it is to be completely ig-
nited when the piston reaches TDC. To do
this, the distributor has 8 means to advance
the timing of the spark as the engine speed
increases. This is accomplished by l:‘ﬂ'tl‘.ﬂfl,l-
gal weights within the +:|15t|1|:ruh;|1' and a vag-
num diaphragm mounted on the side of the
distributor. It is necessary to disconnect the
vacuum line from the diaphragm when the
ignition timing is being set.

K the ignition is set too fr advanced
(BTDC), the ignition and expansion of the
fuel m the evlinder will occur too soon and
tend to force the piston down while it is still
traveling up. This causes engine ping. If the
ignition spark is set too far retarded affter
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Typical timing marks: lafl, block mounted; right,
pulley mounied

TDC (ATDC), the piston will have already
passed TDC and started on its way down
when the fuel is ignited. Thiz will cause the
piston to be forced down for only a portion of
its travel. This will result in poor engine per-
formance and lack of power.

The timing is best checked with a timing
light, This device is connected in series with
the No. 1 spark plug. The current that fires
the spark plug also causes the timing light to
flash.
There is a notch on the crankshaft pulley
on the Goylinder engines, A scale of degrees
of crankshaft rotation is attached to the
engine block in such a position that the notch
will pasz eloge by the scale. On the VB
engines, the scale is located on the crankshaft
snd s pointer is attached to the engine block
so that the scale will pass close by, When the
engine is running, the timing light is aimed
at the mark on the crankshaft pulley and the
scale,

IGNITION TIMING ADJUSTMENT

1. Locate the timing marks on the crank-
shaft pulley and the front of the engine.

2. Clean off the timing marks so that you
can see them.

3. Mark the timing marks with a piece of
chalk or with paint. Color the mark on the
scale thar will indicate the correct timing
when it iz aligned with the mark on the pul-
ley or the pointer. It is alsp helpful to mark
the notch in the pu]t&y or the tip of the
pointer with o small dab of color.

4, Attach a tachometer to the engine.

5. Attach a timing light according to the
manufacturer's instructions.

6. Dizconnect the distributor vacuum
line at the distributor and plug the vacuum
line. A small bolt, center punch or similar ob-
ject is satisfactory for a plug,

- 7. Check to make sure that all of the
wires clear the fan and then start the engine.

8. Adjust the idle to the correct setting.

9. Aim the timing light at the timing
marks. If the marks that vou put on the pul-
ley and the engine are aligned when the light
Hashes, the timing is correct. Tum off the
engina and remove the tachometer and the
timing light. If the marks are not in align-
ment, procesd with the following steps.

10, Loosen the distributor lockbolt just
enough so that the distributor can be turned
with a little effort.

11. With the timing light aimed at the
pulley and the marks on the cngine, tum the
distributor in the direction of rotor rotation
to regard the spark, and in the opposite di-
rection of rotor rotation to advance the spark.
Align the marks on the pulley and the engine
with the flashes of the timing light.

12 When the marks are aligned, tighten
the distributor lockbolt and recheck the tim-
ing with the timing light to make suwe that
the distributor did not meve when you tight-
ened the lockhalt,

13. Turn off the engine and remove the

timing light,

Valve Lash

Valve adjustment determines how far the
valves enter the eylinder and how long they
stay open and closed.

If the wvalve clearance is too large, part of
the Wt of the camshaft will be used in remov-
ing the excessive clearanee, Conseguently,
the valve will not be opening as far as it
should. This condition has two effects: the
valve Lain com nts will emit a tapping
sound as they up the excessive clearance
and the engine will perform poorly because
the valves don't open fully and allow the
proper amount of gases to fow into and out of
the engine.

If the valve clearanece is too small, the in-
take valve and the exhaust valves will open
too far and they will not fully seat on the eyl-
inder head when they close. When a valve
seats itself on the cylinder head, [t does two
things: it seals the combustion chamhber so
that none of the gases in the evlinder escape
and it cools itself by transferring some of the
heat it absorbs from the combuostion in the



evlinder to the eylinder head and to the
engine's cooling system. IF the valve clear-
ance is too small, the engine will run poorly
because of the gases escaping from the com-
bustion chamber. The valves will also be-
come overheated and will warp, since they
cannot transfer heat unless they are touching
the valve seat in the cvlinder head,
NOTE: While all valve adiustments st
b imadde ax accurately as possible, it s bet-
ter to have the velve adjustment lightly
loose than slightly tisht as a burned valoe
may result from overly tight adiustments.

ADJUSTMENT
170 & Cyl. (Solid Lifters)

1. Start the engine and let it run untl it
had reached operating temperature.

2. Remove the valve cover and gasket.

3. With the engine idling, adjust the valve
lash using a step-type feeler gauge. This type
of feeler gauge is sometimes more commonly

known as @ “go-no go” type feeler gauge, The
proper clearance is reached when the smaller

step on the gauge blade will pass through the
gap while the larger step on the same blade
will not pass ﬂlrwgh the Eap.

Pass the proper size gauge blade botween
the valve stem and the rocker arm. If the
clearance is correct, move on to the next
valve, If the clearance is in need of adjust-
ment, turn the adjusting screw on the op-
posite end of the rocker arm with a wrench
until the proper elearance is reached. Tum
the screw clockwise to decrease the clearance
and counterclockwise to increase the clear-
ance. Use this procedure for all of the valves.

4, After all of the valves have been ad-
justed. replace the valve cover gasket and
cover. 1 gasket is made of rubber, and is
not tom, squashed or otherwise damaged it
can be used again. If the gasket is cork, it is
advised that the gasket be replaced.

5. Tighten the valve eover retaining bolts
tor 235 £t Ths.

302 Cu In. V8

Some early models of the 302 cu in. V5 are
equipped with adjustable rockers whereas
the later models are equipped with positive
stop type mocker mounting studs. Positive
stop equipped rockers are adjusted by turn-
ing the adjusting nut down until it stops. You
can identify a positive stop mounting stud by
determining whether or not the shank por-
tion of the stud that is exposed just above the
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Chacking the rocker stud nut

eylinder head is the same diameter as the
threaded portion at the top of the stud, to
which the rocker arm retaining nut artaches.
If the shank portion s larger than the
threaded area, it is a positive stop mounting
stud, Use the procedure given below for ad-
justing the valve lash on positive stop type
mounting stud eguipped vehicles,

There are two different procedures for ad-
justing the valves on the V5 engines. One isa
praferred procedure and one s an alternate
procedure, The preferred procedure is rec-
ommended, but the alternate procedure may
be used.

NOTE: These procedures are not tne-up

procedures, but rebuild procedures to be

performed ondy after valoe train reas-

semibly.

PREFERRED PROCEDURE THROUGH 1869

L. Position the piston(s) on TDC of the
compression stroke, using the timing mark
on the crankshaft pulley as a reference for
starting with the No. 1 cylinder. You can tell
if a piston s coming up on its compression
stroke by removing the 51'.uu.r|c plun; of the cyl-
inder vou are working on and placing your
thumb over the hole while the engine is
cranked over. Air will try to force its way past
vour thumb when the piston comes upon the
compression  stroke., Make sure that the
hightension coil wire leading to the distribu-
tor is removed hefore miniing the engine.
Remove the valve covers.

2. Starting with Ne. 1 oylinder, and the
piston in the position as menti above,
apply pressure to slowly bleed down the
valve lifter unt] the plunger is completely
hattormed.

3. While holding the valve lifter in the
fully collapsed position, check the available
clearunce between the mocker arm and the
valve stem tip. Use a feeler gange.



52 TUNE-UP
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Checking valve clsarance on engines wih hy-
draulic Hiters

4. If the clearance is not within the speci-
fied ameount, rotate the rocker arm stud not
clockwise to decrease the clearance and
eounterclockwize to inerease the clearance
MNormally, one turn of the recker arm stud
nut will vary the clearance by [LOG6 in.
Checl the bre:alc-awa}r torque of each stud
nut with a torque wrench, turning it coun-
terclockwise. It should be anywhere from 4.5
to 15 ft lhs. Replace the nut andior the stud
a5 NEeCEssary.

3. When hoth valves for the No. 1 eyvlin-
der have been adjusted, proceed on to the
other wvalves, following the fring order
sequence 1=5-4-2-([-1-T-5.

B. Replace the valve eovers and gaskets.

ALTEANATE FPROCEDURE THROUGH 1969

Follow Step 1 of the preferred procedure
given above, but instead of collapsing the
lifter as in Step 2, loosen the rocker retaining
nut until there is endplay present in the
pushrod; then tighten the nut to remove all
pushrod-to-rocker arm clearance. When the
pushmd—tn-rm:]:ﬁ-r art clearance has been
climinated, tighten the stud nut an additional
% trn to place the lifter plunger in the
desired operating range,

Repeat this procedure for all of the eylin-
ders, using the firing order sequence as a
guide. It takes % turn of the crankshaft to
bring the next piston in the fring order
sequence up to TDC at the end of its com-
pression stroke.

fgl?ﬁ.lﬂ'lff STOP TYPE MOUNTING STUD FROM

l. Crank the engine until No. L eylinder is
at TDC of the compression stroke and the

timing pointer is aligned with the TDC mark
on the crankshalt damper.

2. Scribe a mark on the damper at this
point. This is mark A,

3, Scribe three additional marks on the
damper; on at 90 from TDC (mark B), one at
1807 (mark ), and the other one at 2707 of
rotation from TDC (% turn from TDC). The
mark at 270° is mark D,
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Pasition of the crankshaft tor checking and adjust-
ing valve clearance

4. With the timing pointer aligned with
Mark A on the damper, tighten the following
valves until the nuts contact the rocker shoul-
der, then torgue them to 18-20 £t 1hs: Nao. 1.
intake and exhaust.

5. Rotate the erankshaft 90° to mark B and
tighten the following valves: No. 5 intake and
exhzust,

6. Hotate the crankshaft 907 to align mark
C with the timing pointer and tighten the fol-
lowing valves: No. 4 intake and exhaust,

7. Rotate the crankshaft another 907 to
mark I and adjust valves No. 2 intake and
exhaust

8, Continue in this manner (tuming the
crankshaft % turn at & time) until all the
valves are adjusted in the firing order:
I-5-d-2-G=3-7_§,

Engines With Hydraulic Lifters

These engines require no periodic adjust-
ments (o the valve train.



Carburetor

This section contains only tnne-up adjost-
ment procedures for the carburetors. De-
seriptions, adjustments and overhaul proce-
dures for carburetors can be found in the
“Fuel Systerm” section of this book.

When the engine in your Broneo is rum-
ning, the air/fuel mixture from the carburetor
is being drawn into the engine by a partial
vacuum created by the downward movemaent
of the pistons on the intake stroke. The
amount of air/fuel mixture that enters the
engine is controlled by the throttle plate(s) in
the bottom of the carburetor. When the
engine is not running, the throttle plates are
closed, completely blocking off the air'fuel
passage(s] at the bottom of the carburetor.
The throttle plates are connected by the
throttle linkage to the accelerator pedal in
the passenger compartment of the Bronco,
When vou depress the pedal, you open the
throttle plates in the carburetor to admit
maore airffue]l mixtare to the' engine.

When the engine is idling, it is necessary
to have the throtte plates open slightly. To
prevent having to hold vour fpot on the
pedal, an idle speed adjusting screw is lo-
cated on the carburetor linkage.

The idle adjusting screw contacts a lever
ithrottle lever! on the outside of the carbu-
retor, When the serew is turned, it opens or
closes the throttle plates of the carburetor,
raising or lowering the idle speed of the
engine, ‘This screw is called the curb idle ad-
justing screw.

IDLE SPEED AND MIXTURE
ADJUSTMENT

196673

1. With the engine off, turn the idle fuel
mixture scresw and limiter cap to the full
counterclockwize position.

2. Turn the idle speed adjusting serew]s)
oul until the throttle plate(s) seats in the
throttle bore(s).

3. Make certain that the solenoid
plunger is not intedfering with the throttle
lever.

4. Turn the idle speed adjusting serew in
until it just contacts the stop on the throttle
shaft and lever assembly, then turn the sorew
inward 1% turns.

4. Start the engine and warm it up.

5. Check, and it necessary, adjust the ig-

nition timing.
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6. Pul the transmission in neutral {man-
pal) or Drive (automatic). Set the parking
brake. Block the wheesls,

7. Check that the choke plate is in the
full open position; turn the headlights on
high beam.

8, Install a tachometer sceording to the
manufacturer’s instructions.

%, If possible leave the alr cleaner on
while making adjustments.

1. Loosen the solenoid locknut and turn
the solenoid in or out to obtain the specificd
idle speed.

11. Disconnect the solenoid lead wire and
place the automatic transmission in neutral.

12. Adjust the carburetor throttle stop
serew to obtain 300 rpm.

13. Connect the lead wire and open the
throttle slightly by hand.
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14. Turn the mixture adjusting screws)
inward to obtain the smoothest possible idle
with the alr dleaner installecd.

IDLE SPEED ADJUSTMENT
1874-76

1. Remnove the air cleaner and plug the
vacuum lines,

2. Set the parking brake and hlock the
wheels,

3. Connect a tachometer sceording to the
manufacturer’s instructions.

4. Run the engine to normalize un-
derhood temperatures.

5. Check, and if necessary, reset the iz
nition timing.

6. Make certain that the choke plate is
fully open.

7. Flaee the manual transmission in nau-
tral; the automatic in Drve. Block the
whesals.

8. Turn the solencid adjusting serew in
or out to ohtain the specified dle speed, The
idle speed is the higher of the two rpm fig-
ures on the underhood specifications sticker.

#. Disconnect the solenoid lead wire.
Flace the automatie transmission in neutral.

10. Turn the solencid-oft adjusting screw
to obtain the solenoid off rpm. This is the
lower of the two rpm fgures on the un-
derhood specifications sticker,

11. Connect the solenoid lead wire and
open the throttle slightly to allow the sole-
noid plunger to extend.

12. Stop the engine, replace the air
cleaner and connect the vacuum lines, Checl:
the idle speed. Readjust if necessary with the
air cleaner installed.

1877-81

1. Remove the air cleaner and disconnect
and plug the vacuum lines.

2. Block the wheels, apply the parking
brake, tum off all accessories, start the
engine and run it bo sormalize anderhood
femperatures,

3. Check that the choke plate is fully open
and connect a tachometer according to the
manufacturer’s instructions.

4. Check the throttle
(TSF)-off slll:ncm:l aa-hihl;:iws-_

a. collapge the plunger by forcing the
throttle lever against it.

b. place the transmizsion in neutral and
check the engine speed. If necessary, ad-
just to specified TSP-Of speed with the

stop  positioner

LBATER STOPS

I‘I'.L""""Il'lL":' LMAITER CAPS

Mixture adjustmenl screws on the 3100 or 2150
carburetor with the limiter caps in place

IDLE MAKTURE
LIMITER SEAL

EJLE MIKTURE
ADIETRENT

Mizture adjustment screws on the Carler ¥F 1V
carburetor with the limiter cap removed

throttle adjusting  serew. See the un-

derhood sticker,

5. Place the manual transmission in neu-
tral: the automatic in Drive and make certain
the TSF plunger iz extended.

B Turn the TSP until the specified idle
speed iy obtained.

7. Install the air eleaner and connect the
vacuum lines. Check the idle speed. Adjust,
if necessary, with the air eleaner on,

IDLE MIXTURE ADJUSTMENT
1974-81

NOTE: For this procedure, Ford recom-
mends g propane enrichmeant procedure.
This reguires special equipment not ovail-
able to the general public. In liew of this
equipment the following procedure may be
followed te obtain a satisfactory idle mix-
e,



1. Block the wheels, set the parking
brake and run the engine to hring it to nor-
mal operating temperature,

2. Discomnect the hose between the
emission canister and the air cleaner.

3. On engines equipped with the Ther-
mactor air injection system, the routing af
the vaouum lines comnected to the L]ul:np
valve will have to be temporarily changed.
Mark them for reconnection before switching
them.

4, For valves with one or bawo vacuim
lines at the side, disconnect and plug the
lines,

5. For valves with one vacuum line at the
top, check the line to see if it is connected to
the intake manifold or an intake manifold
source such as the carburetor or distributor
vacuum line, If not, remove and plug the line
at the dump valve and connect a temporary
length of vacuum hose from the dump valve
fitting to a source of intake manifold vacuum,

fi. Remove the limiter caps from the mix-
ture screws by CAREFULLY cutting them
with a sharp knife.

7. Place the transmission in newtral and
run the engine at 2500 rpm for 15 seconds.

8. Place the autematic transmiszion in
Divive; the manual in neutral.

C AP

MIXTURE
SCREW {7

= SPRING

LOCKING
FLUG

= i
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B. Adjust the idle speed to the higher of
the two figures given on the underhood
sticker,

10, Turn the idle mixture serews to obtain
the highest possible rpm, leaving the serews
in the leanest position that will maintain this

m,

11. Repeat steps T thru 10 until further
adjustment of the mixture sorews does not
increase the rpm.

12. Turn the screws in until the lower of
the two idle speed fgures is resched. Tum
the screws in % turn increments each to in-
sure a balance.

13. Tumn the engine off and remove the
tachometer, Relnstall all equipment.

MOTE: Hﬂugﬁ idlg, that cannot be cor-

rected by normal service procedures on

1977 and later models, may be caused by

leakage beticeen the EGR valve body and

diaphragm. To determine if this iz the

L ieseE,

L. Tighten the EGH balts to 15 ft b, Con-
nugt a vacumm gauge to the intake mani-
fiold,

2. Lift wo exert a sidewavs pressure on the
diaphragm housing. If the idle changes or the
reading on the vacuum gange varies, replace

the EGR valve.

Some 1880-81 2150 models have 2-piece metal plugs and caps in place of the plastic limiter caps on the
idle mixture adjuating scraws. They should be carefully removed belore attempling any adjusimants



