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&n aulo maintenance series designed to
help the novice working at home, as well as fo
provide a few reminders for the experienced

hobby-shbp mechanic.
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recommended using the base hobby
shop for auto maintenance and re-
pairs. We still do. But. we know that
many people who live miles from
their assigned bases find it inconveni”
ent to drive to the hobby shop to do
minor auto work.

A-log of “not-so-mechanical”™ people

prefer working at home. so they can
take their time with minor mainte-
“nance—and learn as they go. Others
woild simply rather spend their car-
‘repair weekends at home. and don’t
mind investing in the tools and equip-
ment required for back-yard auto
work. These are the people this fea-
ture is directed to. although it is de-
signed to aid the hobby-shop mechan-
ic as well as the backgyard variety.
If you plan tb be involved with
major repairs, we urge you to use the
\hobby shop. where the proper tools
and assistance are available. But.
many regular maintenance and repair
jobs such as oil change and lube.
tuneup. brake adjustment. and shock
absorber replacement can be dome
safely and efficiently at home.

GET INTO IT

If you're one of those ‘“not-so-
mechanical” people, this is the per-
fect time to get into doing your own
auto'/work. Most car maintenance is
not difficult. and requires only a little
knowledge and a modest investment

" in- the essential equipment. You can

"@\nbegin with small jOBS™ i thes con-
"~ venience of your own driveway.
You'll have the satisfaction of doing
the work and saving a considerable
amount of money. Before long. you'll
probably be doing all your auto re-
pairs.

The back-yard mechanic’s most

common mistake, however, is getting

into a job withouf the necessary tools.
parts. and kﬁow-how. We'll get-into
this more when we discuss specific
jobs in future issues. For the time
being. you should establish a suitable

workirg area if you want to be a safe .

arid efficierit back-yard mechanic.

~

THE HOME WORK AREA

A carport or enclosed garage is
ideal, but ‘even a paved drive pro-
vides a satisfactory place to work.
Working on the bare ground is gen;
erally not desirable. but you can usc
cardboard sheets or a tarp as a clean
worKing surface on level¥ground.

Adequate lighting and a workbench
are two essentials of a proper work
area. A UL-approved trouble light
(available for under $2). along with
normal daylight or garage lights, us-
ually provides sufficient lighting for
most jobs. A clean table or work-
bench should be used for laying out
service manuals_and parts. A wide

THE
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board placed on concrete bjocks easilyu

substitutes as a workbench.

SAFETY STANDS ESSENTIAL

Of the utmost importance to your
home work area is a set of good-qual-
ity safety stands or ramps. Top-
quality’ jack stands are surprisingly
inexpensive when purchased on sale
from a discount or parts house. and
will casily pay for themseives the
first couple of times they are used.
The ramps are a litfle safer and easier
to use. but initially more expensive.

Either ramp¢ or stands are abso-
lutely mandatory whenever a car is
raised off its wheels. You should
never get under a car that is sup-
ported by a bumper jack alone. Jacks
are strictly for emergency use, and
cars frequently slip off a conventional
jack. Many people are killed or in-
jured each ycar because they failed to
usefsafety stands. And don’t forget

2

Safety stands are a! essential feature of

L \ ST T

to keep a couple of bricks or heavy
wooden-blocks handy to use as wheel
chocks. ~

One final item you might add to

_your home workshop is a liedown-

cteeper. Creepers (a horizontal board
on casters or swivel “wheels) provide

-a comfortable:and easy way to work

under a car. and arc available for,
less than $8. N
When you've established you're
working area. you'll need something
to work with. Tools are a mechanid’s
best friends. and a basic set is /all
that's required for most back-yard
work.” : v

DRIVER kicks off an auto mﬁintenance series désigr\d to help the novic
working at home, as well as to provide a few remi
hobby-shop mechanic

nd
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a well-equipped hofme work area. They
are very reasonably priced, and will pay
for themselves the|first couple of times
they are used. Stands are mandatory
whenever* a car isfraised off its wheels.
Many people have peen killed or seriously,

injured while working under a car- sup-
ported with only ¢onventional jacks.’

ars for the experienceq




BASIC TOOLS .

M'mv of you may already have
most of the tools vou'll need for rou-
tine mechanical work. For those new
to the self yuto- -repair busmess an ad-
equate too Kit should begin with a
set of opep-end. or combination

wrenches. Qombination . wrenches,
those with an\open-end fitting at one
end and a box-end fitting-at the other.
are the most ve‘:\iatile. , ’
A set of ¥i.inch-drive socket
wrenches, and p ssibly some’ smaller
sockets in the %K or ¥.inch drive
size .should suffice, To these basic

wrencheq you can\ add a medium-
sized crescent wrench. Assorted types -

and sizes of screwdrivers arc essen-
tial. .as are a pair of regular and
A

Nl A AT ST N R

needle-nose pliers. Round off your
tooTkit with a pair of vise grips, a
feeler gage, a spark plug wrench, a
gapping .tool, and a 12-volt test lamp
(see picture below).

Many popular department and dis-

count stores often feature complete

tool kits in the $25 to $50 price

* bracket. These stores also have fre-

quent sales on wrench sets and indi-
vidual tools you may need. While

“you're shopping. you might pick up

a grease-gun (available for less' than
$5); then you can do a complete il
change and lube. This™is the most
common maintenance item, and prob-
ably one of the first things you’ll want
to do at home. For a complete run.

down on basic Hand too]s«VseLf‘Part-/

“You,ghe Mechanic!” (Sep wil
DRIVER)
A good working area and basic tool

. set will facilitate most regular car

maintenance jobs. but some comron
jobs require special tools or equip-
ment. We]l discuss these specific
iteimssin a future installment. Wheth-

" ¢r you want to borrow or purchase

these items. or go to the hobby shop.

MECHRNIC

A basic set of _toéls is all that's required for most back-yard work.

2
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when performing these special jobs is’
up to you. Many of the 'important
gages. and test-equipment items re-
quired “are %vailable for only a few
dollars; you may want to add these
to your home workshop. By pur-
chasing items as you need them, you

. can build @ very complete car tune-

up and repair center right at home.
When gyou've accimulated the

basics we’ve mentioned—you’ll be set -

to start ®maintenance and repair jobs
at home. We’ll begin the series next
month with some simpler jobs and
progress into more complicated tasks.
In the meantime, why not ease into
the game by giving your car a -thor-
ough check-up?

The following suggestions should

_help every week-end mechanic save

time. money, and frustration; whether
he be a-novice or master—no matter
where he is working.

® Orne of the best means of saving .

money is purchasing commonly re-

continued




. B continued . .
THE BACK-YARD MECHANIC

~ - wplaced parts before you need them.
This will allow you to get such items

as tuneup kit air filter, and fan belt

when they are on special. This will

-. save running around trying to-get an

- essentjal item jn an emergency. You

“also won't be faced with paying an in-

flated price at the first or only shop

éothai stacks a badly meeded part.

i ® Get a shop manual—and use it.
' Shop manuals save time and prevenl

“frustrating miistakes. give specmcw-

]uons‘ and tell" what special tools. or
: procedures are required for a certain

’_]Ob A manual is absolutely essential

{.for anything more than basic mam-\

tenance. Your car dealer or your

{ hobby shop or parts house attendant

; should be able to tell you where to get-:

i a shop manual.

" ® When you start a job: keep a com-

| plete record of how everything comes

\/tpart. Sketches or polardid shots

Organization of re-
moved parts is the
best way to save time
and trouble. Large
parts should be iabel-
ed, and sketches
.made of how and
i - where they fit. Nuts,
' " bolts, and small parts
can be organized in a
TV-dinner tray, muf-
fin pan, or other com-
partmented contain-
. er. Another good idea
is Keeping yeproved
components ¥ se-
quence of removal-:
when disassembling a

large part. -

. removed should be tag

should be made of complicated dis-
assemblies. Be especially cautious of

" exactly how to adjust the nut.

ot of time by precludmg the common
problem of digging huts and bolts out
of a box and wondermg which ones
ge where.

® Tag all electrlcal connections and -

* wires to be removed. Also, when re-

moving a linkage or adjusting rod
nut, measure the length of exposed
thread before removing the nut. When
reassembling the piece. yau'll know

® Allow yourself plenty of time when
beginning a job. H’\V€ all the required
parts and tools ready If the job has

small springs, screws and adjustmentv an uncertain parts requirement, be

bolts—mark on the sketch exactly

- how these integral parts fit.

® Keep a fully assembled model for
reference if possible. For instance, if
you're doing a brake job, do one
wheel at a time; then you'll always
have a model to check when reassem-
bling.

® Keep removed parts organized.
Parts which must be replaced in the
same position from which they were
ged and placed

“on a rack or in a box. Nuts. bolts, and
smaller parts can be organized in a
TV-dinner tray, muffin pan, or other
such containers. Every part, including
nuts and -bolts, should pe marked to
_indicate its location. This will save a

sure you will have plenty .of time to
get the needed parts, and that a shop -
stocking what you need will ‘be open.
® Unless you're an expert, don’t try
to rebuild important components. The
cost of a professionally rebuilt part,
or even a new one, is often not much
more than the price of a rebuild kit.

_® Most importantly, know what work

to have done by an expert. Machine
work, muffler replacement, tire re-
paJr‘s and .emission-control mainten-
an,cz{a among Bther specialized: jobs
c“én usually be done more efficiently
by shop or mechanic with special
equipment. The small amount of
money you save on these jobs may
not warrant your time or trouble. ®.

DRIVER'



1ssue- we discussed
setiing up a home work-area. and
suggested vou begin__vour “back-
vard” auto work with a~therough

n last month’s

“once-over” of vour car. So. this monti™- .

we'll get into the specifics of a safety
and reliability inspection. *

A fairly complete auto inspection
at least every 6 months is essential for
safe and -economical driving. Freguent
inspections can save money by exposing
necessary minor repairs before they be-
come serious problems—-and can keep
faulty equipment from causing %cci-
dents.

For those people, residing 1n states
requiring safety inspections.” perform-
ing vour own- check before the state
inspection can save time waiting for
a reinspection. It can also save a lot
of money by allowing vou to repair
faulty items. or replace them when they
are on sale.

\

In Califorma for instance. a viola-
~ton discovered during a random road-
side inspection must he carrected within
14 days: however. the vehicle 15 not
supposed 10 be driven until the neces-
sary repairs are made. If this seems a
bit unfair. just remember, in most siates
vou can be issued a traffic citation for
vehicular safety violations such as a
“"burned-out headlight.

=

More than 30 siates now require safety
inspecrions at least annually. Other siates
operate random checks,”and in some, citv
or county inspections are required

5 wi:;;,:am;gﬁ“" %

GET INTRODUCED

For you “not-so-mechanical™ types.
a complete auto inspection is a good
way to acquaint you with your car, so
vou will be ready to move on to auto
maintenance jobs -to be discussed in
future issues. You'll also be a better
and safer driver by understanding how
vour vehiclée works—and you'll have
the satisfaction of knowing your car
is in top shape.

A thorough inspection can be carried
out at home in little more than an hour,
using only the tools and equipment
discussed fast month

[

LIGHTS

Get your owner's manual ready, and
begin with a walk-around .inspecflon—
noting obvious prohlems such las a
loose license plate or missing tire valve
caps. Flip on the lights and check for
burned-out headlights (both bright and

5

- dim). parking lights. and taillighty. Try

the turn signals—if they don’t blink and
the bulbs ure not burned-out. the flasher
i$ probably faulty. The flasher wunit on
most cdrs is a small metal canister that

.Plugs in under the dash. Your manual

will show the location of this inex-
pensive unit if you have trouble finding

it. Hit the brake- pedal a few times to

be sure both brakelights operate. If a
buddy is not available to heip you.
look for the reflection against a garage
door to check the brakelights. Don’t
forget to put the car-in reverse and
check for burned-out back-up lights.
Replacement light bulbs and head-
lamps are available at most discount
and auto stores. Burned-out bulbs can
be replaced by removing«the screws

v

Taillights and back-up lights are easily
replaced by removing the outer lens—ar,
in some cases, they are removed through
the trunk. Front parking lights and body,
side lights are sometimes reached from
under the body.




. from the outer lens (see picture)gSome-
times the: bulb must. be reached from
under the body. as in the case of bady
side lights. Tail and back-up lights are
usually accessible from the trunk.

Headlights are equally easy 1o re-
place: but be sure to get the proper
Jamp. On a dual system (four head-
lights) there is a separate lamp for dim
and for bright—note which lamp you
need. On a single unit system (two,
headlights). where both bright and dim
beams are in a single-lamp. it's not -

" qujte so ¢onfusing—Dbut vou still have
fo get the proper lamp for your car.
If you're- unsure. take the old lamp
with you when you go for a new one.,

A burned-out headlight is replaced
by removing the outer trim and loosen-
ing the lamp retaintag_screws (located
around the_edgm). Pull the
wire ¢onnector plug logse from the
back of.the lamp. and vou're read? 1o
install the new light. -

HEADLIGHT AiM - -

You'll probably need ‘o align your
headlights after replacing a famp. Even
if you dont replace any lights. head-
dight aim should be checked. Misalign-
ment of the headlights is one of the
most frequent causes -of safety inspet-
tion failure.

Yaur owner's manual or service
manual should give instructions and a
headlight aiming pattern.’If not. a blank
wall and a roll of tape will suffice until
vou can get the lights adjusted at a
service station. Drive the car up to a
wall. then mark precisely where the
lights tboth bright and dim) shine.
Back the car Tuway 25 feet. and with
someone in the driver’s seat, adjust the
_lamps until thev focus on the marked
spots. The aiming adjusters on newer
cars can 'he reached through the outer
headlight trim (see picture). Older cars

" .mav require removal of the trim to
adjust the lights.

Finish vour exterior inspection by
checking the .wiper blades. for wear. A

Headllght aiming adjusters can be redch-
-ed through the headlight trim on hewer
cars—but most older cars require re-
moval of the outside trim to adjust the

rhs.'adllgh'(s

INSIDE THE CAR

~is at the horn switch.

blade which leaves rubber sticl'(‘ing to
the glass is ready for replacement. If
the windshield washer seems to: lack
pressure, remove the reservojr and clean
the strainer screen—dirt in the screen
often impedes washer flow. Dont for-
get to check. the aim of the washers
and top-ofl the reservoir with the prop-
er solvent mixture.

Be sure ‘the heafer and defroster

for a blown2fuse "at the terminal fuse
hox. Check™ stecring,wheel play by
turning the wheel slowly until the front

~wheels move. There-should not be more;
than 3 inches of free play—if there is,

vou're protably.in need of new, tie rods
or other steering system repairs. These
should be done by a qualified mechanic.
Tighten the"seat belt mountings, and be
sure the seats are fastened securely to
their tracks. - ‘

If the horn doesn’t work; this is the
time to fix it. Locate the wire connector
at the horn—pull.it loose and hook one
lead of a test light to a ground. Probe
the connector with the other light lead
while someone pushes the horn button

or ring. If the test light glows. the horn,

is shot. If the test light fails to glow,
the problem is a faulty relay or switch.
Pull the connector at the harn relay
(usually located near the front whe@l
along the inside of the engine rcompart-
ment) and probe it while somebne oper-
ates the horn. If the light g]ows the
relay is bad. If it doesn’t, the problem

UNDER THE HOOD
Raise the hood and check the cooling

system. Replace the radiator and heater
hoseq if they feel mushy. are cracked

“work. If the fan fails to Bperate—look

should be tight,”
cut into the hoses.

Carefully release any pressure from
the radiator, remove the cap and .chetk
the coolant level. If the liquid is rusty

but not so tight {they,

or discolored, you should flush and :

replenish the system with the proper
antifreeze-coolant mixture, Tollowing the
instructions in your manual. Brown
sludge developed~around the filler neck
means you'll probably need to take your
car in for a radiator back-flush.

Replace any drive belt which shows
signs of wear. A belt having V4 -inch
or more of play halfway between the
pulleys should be tightened by loosening
the camponent, holding it, and exerting
pressure to tension the belt.” If a pry
bar is needed to adjust the belt prop-
erly. be sure not to put the end of the
bar under anythirfg delicate—such as
the outside frame of an alternator or
the power steering fluid reservoir.

The. battery is an item which should
have constant inspection and care—and
this is a ‘good opportunity to make

sure the batfery case is clean, and the °

terminals are corrosion free, tight, and

coated wtih—-petroleum .jelly to inhibit
recurring corrosion.
battery ‘wafer-[ével.

Also, check the

BRAKE FLUID ESSENTIAL

Be extremely cautious of the brake
fluid reservoir—Ilow fluid could nfean a
leak! in the brake system. . .and a leak
could spell disaster in the form of a
brake -failure. The fuid reservoir is
located. with the master cylinder, near
the fire wall (see picture). If the fluid
is not up to the recommended level.
check for leaks around the:master cyl-
inder and at the brake line connections.

Tehks anywhere in the brake System

ﬁhould be tal\en care of 1mmednte]y
& Unsure of W "ﬁag"_eﬁk A8,

Lthe pfopgfrepair - prb“cedure it is

“Pest 1o leave this to a repltable brake
'shop_or mechanic.

Q

»'EMISSIDN SYSTEM -

Remove your carburetor air ﬁher and
look for black, oily deposits—these, as
well-as rough low-speed idle and opera-
tion indicate problems in your exhaust
emission system. A malfunction in the
emission system is usually caused by a
plugged positive crankcase ventilation

continued
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Hoses and beits are items which cause
more car problems than any other parts.
Replace hoses that feel mushy, are crack-
ed, or show signs of leaking. Tighten
belts that have more than 14-inch of play
—if the belt is tight enough, but still
squeals or slips, it is probably glazed on
the inside—replace it.

continued
THE BACK-YARD MECHANIC

(PCNY vabve or o dumaged hose. Find
the PON valve. usuudhy in the
rocker arm cover or intake manifold
picturer. and shake o0t shonld
chick, If not. rephice 1t Start the engine
and hold vour finger over the open
end of the valve. should feel o
strdng suction. I check the hose

located

tsee

Vou

not,

< THAUC ransmission 18 one
final area of concern under the hood.
AMost people wart unul shitting problems
develop before thev even think about
_the transmission. . by thes

100 fute 10 avord expengiye; Fae

cate the transmnssion dipstick.

bidden bebind the engine near the fire
wall (see picture). Refer to yvour owner's
manual for the proper procedure fer
checking the fluid level- - this is usually
done “with the engine warm and idling.
and the selector in “Park”

The fluid should have a reddish color:
it it ey orange or black. or smells Tike
surnish, the hunds mav  be
sturting o fal, JThie problem cun still
be rectified with the proper muainte-
nance. DRIVER

shitting

will feature an entire’

The PCV valve is the emission system
part most likely to cause problems. Pull
it loose from its mounting and shake it
—if it doesn’t click, replace it. Black oily
deposits on the air filter, or rough low-
speed operation indicate problems some-
where in the emission system that should
be taken care of.

CONSULT-MANUALS FOR PROPER PROCEDURES

article on automatic transmission main-
tenance in the near future. Meanwhile,
have your car checked by an expert if
vou suspect such problems.

/ . Now vou're about 1o get under the

car-and intg the final. but more comph-
cated checks. «But. before putting the
car upon safev stands, check the shock
absarbers. All shocks sweat. buat exces-
sive fluid on the outside of a shock
means 1t s worn out. Also. it a hard
push down on the front or rear of the
car produces more than three bounces
‘hefore the car stabilizes. betfer check
into new shocks. See “You. the Me-
chanic!” Part 8. Nov '71 DRIVER.

7

The automatic transmission dip stick
(usually located near the fire wall) should
be checked frequently. The fluid should
be reddish in color—any other color, or
fluid that smelis like varnish, indicates
transmission problems. Check your own-
er's manual for the correct procedure for
checking the fluid level.

" UNDER THE CAR

Carefully jack up the {ront-end and
place it sccurely on safety stands—don’t
forget to chockithe rear wheels. If you
don’t have a buddy thelping vou. it's
a good idea to‘let someone know vou'll
be working under the car so they can
“check on vou periadically. . just in case.
. The first thing sull want to do is
trace all the brake lines from the master
cvlinder to thé"wheels. looking for fluid
leaks. Next. check the transmission.
clutch, and difTerential fluid levels by
opening the plugs located on the side
of the housings. Your owner’s manual
will show their locations and give lubri-
cant specifications. ]

Clicck the exhaust systém for leaks
by placing vour hand around the joints,
with the engine running (before it gets
hot). A-teak can be felt.~l.eaking joints
can be sealed by tightening the clamps
or by. covering the joints with a special
sealer. Tap the muffler and pipes with a
wrench; a dull clank indicates metal
ready to rust through and in need of
replacement.

With the wheels off the ground. trv
to rock cach wheel from top to bottom.
and side to side. More than 'i-inch of
play indicates a loose or worn wheel
bearing. Remove the wheel hub and
tighten the lock nut to the corréct speci-




.

N,

fications. 1f the wheel is Slll\l loose. the
bearings prohably need 1o e rephaced
Excuessive play in the wheels when lifted
up from the bottom with a hdr vr fever.
indicates hadl joint or king pintprobiems.
If vou suspect this: better huve the car
immediately checked out by a reput-
front-end Check e
steering system by shaking the idler and
Pitman arms. Twist the tie rodd (Some
are designed to turn——notice which kind
vou have) (See picture). Any move-
ment or loaseness may he serintis- -sec
aspecialist, ’ ‘

BRAKES
The final and prohablyv ' most import-

ant- checks are the ‘hrakes and tires.

ahle xfpc"ci;\lixlv

TWithTThe (ront wheals removed. dis
hrikes can bhe mehsured for pud“thic

.ness. Your manual will give procedures

for this, as well as the minimum thick-
ness hefore the pads need 1o be' re-
placed. On older cars with drum hrakes.
vou will have to remove the drum (o
inspect the brake lirings. Consult vour
~manuul for the proper removal proce-
dure. The drum should be smonth with
nb large scratcHes. I the drums are
excessively.worn. vou should dake them
toa shop for turning. There should be
at_ least 1/32-inch of-lining ahove the
ri\'clwron riveted shoes. or above the

DRIVER

v

shoss should have st least 1/32-inch of

Svais sre one of the most critical areas for inspection.
Dlmmmmdm.

PAST ISSUES OF DRIVER ARE USEFUL

shoe on hnndc.ll linings. 11 the hnings
are worn hevond this point. or worn un-
“eventv. voul] reed 0 repluce the shoes,
Lift up the cdge of the rubbher cup
over the emd of the wheel evlinder and

cheek tor fluid Jeakage If leakuge i
J ou need to have the eyvlind-.

LAY
ers rL“Hﬁ’ﬁtfﬁ\nﬂ"Ihiﬂg appearing unusuad
during this mspection 18 reason for u
thorough professional brake inspection.

The should  also be
checked. However. rear drum removal
often requires special wheel pullers. 1t
vou don't have the knowledge and
equipment for the job, vour mechanic
can pull the rear drums and inspect the
linings for vou. Even thnugh the front

rear -hrakes

~hrakes usually wear first. many. people

‘replace only the frony shaes when they
do a brake job. So. vour redr linings
may he shot even when your frant shoes

8

. Brake
should also

Ve Aid

-CHECK FOR UNUSUAL WEAR PATTERNS ¢

Ho0K new .

TIRES
critical—ynspect

Tires wre  always

"~ sthem for tread depth and uneven wear

pittterns caused by out-of-halance wheels
or a misaligned front-end. Uinusual wear
patierns are @ good indication of the
need tor a trip to a halance and front-
end shop. Tires should have at least
2°32.nch of tread at every groove. A
good wav o check this ig inserting a
Lincoln-head pegny. head fiest, into the
tredd. I rubber doesn’t at least ecome
10 Abe’s head. you'd better ook for
tire sale. Maintaining proper air pres-
sure is theghest way to streteh tire mile-
age. If you den't have a godd tire gage.
vou should get one and use 1t ofign.

’ continued




Braka lines are another important element of the brake sys-
o tem. Lines should be traced from the master cylinder to the
wheels, checking for leaks. The wheel cylinders can be
checked for leaks by pulling back on the rubber cups. A leak.
ing wheel cylinder must be rebuilt or replaced.

continued o
THE BACK-YARD MECHANIC
OAD TEST. ) :

everyt‘hnné has checked, out so0./
it~the road” for *a performance
is ‘and™>fipal brake check. Make
2 several Upanic stops] in a- traffic-free .
area. ANy excessive prHing, noise, or
. brake fade is reason for an expert brake

speetidn. -You ‘can check brake bal-
ance by locking your brakes at § mph
on a dirt or gravel surface. All four
skid marks will be about equal in length.
if vour brakes are balanced.

If your engine's performafce is a

is an area of great concern. Shake the Pitman arm, idler

little. down, you might try taking your orm, and twist the tie rods. Any movement could be serious—have the car
car to an automotive diagnostic center. checked out by a front-end specialist. Some tie rods are designed to move,
See “Give Your Car a Clean Bill-of- however, 50 check the manual to be sure which type you have.

Health.” Dec '72 DRIVER® A diagnos-
tic test will give you a complete per-
. formance rundown, so you'll know ex-
actly what engine parts need adjustment
or replacement—and it will confitm the
findings of your safety ifispection. e

"Now if | justihad a good defhiled
article on body and fendec work!”
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aroun& veur hoime duto\shop

and your car—yol may want. to
changg the crankease oil and jubricate
your car. These are: without a doubt,,

~among the most productive and easily
~acdomplished auto maintenance jobs

the back-vard mechanic can perform.

MECHANICPAHT |||§ e

You can do acomplete oil change and.

lube at home for-half the usual cost.
The complete job should take' léss.
than an hour. and tequms onl\ a few
items you may already have.”

By doing the work vourself ybu

~+can - alsd avoid the*hassle of making

an appointment. and waiting for your
car at a service station. In addition.
you'll feel good knowing the job
donc thoroughly and correctly. and
that you didn’t pay an exorbitant rate
for the filter. oil. and minimal labor
involved.

WHY. CHANGE?

Modern ‘engine il is miraculous
stuff; when used properly and changed
regularly it can work wonders in your
car’s engine. What constitutes “regu-
Jarly.” however. is a somewhat de-
bated subject. Most "auto manufac-
turers recommend oil chgpges every
6.000. miles or every 3.000 miles
during extreme use. DRIVER agrees
with many experts, however. who feel
this may be stretching or “thinning”
the oil a bit.

The old saving used to be. "Oil

‘doesn’t wear out—it just gets dirty

10

The why

g and how

low-pressure.
erate at hthLr thmeturLs 'md —thc'

¢. a back-yard
oil change
and lube job

and needs to be replaced.” This is‘s_tllll
truc to a large des_ree but todu\"‘

abundance of air’ conditioning and
other power options coupled, with ex-
cessive  high-speed and  stop-und-go
driving places the oil under additional
stress. The oil can alsé be thinned by
gasoline and water, dnd the prolgctlvt
additives can evaporate. The excessive
heat. contaminationyand evaporation

make frequent oil’ changes more im-
portant than ever. (.Spt.(_ld”\’ on new
cars.. -

The produc'ts 1llustrat
nat necessarily endorsed by DRIVER or
the U.S. Air Force.

HOW OFFEN?

< You' can't hurt your engine by

chanumg the oil too often—this is cer-
tain, And there is a lot of ‘evidence
supplied by professional racers and
mechanics, as well as happy car
owners with long-lasting engines,

. which indicates frequent changes are

re

-true of filters.

“the ke) to long and trouble-free em-

gme dife: DRIVER therefore recom-
mendm&nnzmg the oil and filter every
"3.000 miles for maximum engme pro-_

‘. rection. Longer intervals or less fre-

quént filter changes may be acceptable
to maintain a new car warranty—but,
since you will be buying your oil and
filters at discount prices ‘as well as
saving the labor'cost of an oil cpange
you can easily afford the mcre"xsed

5

cngme p['OlCCthﬂ ‘

* 0IL AND FILTERS -

If you've always had your oil -

changes done at-the local seTvice sta-

tion, you may ‘be-a bit confused on the
subject of.0il and oil filters. The place
to buy oil is the Base Exchange or
ofher discount store. The top-quality
oil which 'you may pay up-to a dollar

4 guart for at a service station costs

less than half that at a discount store.
Muny stores also sell oil by the case
at even greater savings. The same is
Most discount stores
regularly stock top-name filters at half
or even a third of the price you would
pay at a servide station. Also, oil dnd
filters afe frequentty placed on sale, so

Y
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. recommendations.

-sonal preference.

-regularly used in your engine.

All motor oils are labeled to show their qualities or service
Pre-1971 cars should use oil

least SD (Service Deluxe).- New cars

Extreme) oil.

_watch the ads and stock up on these

items when the price is, right. Then
you’'ll have everything you need when
you're ready to change the oil. and
you'll save a bundle over the long run.

OIL QUALITY

Quality is the most important con.
sideration when choosing an engine
oil. All oil cans are labeled with a
code which indicates the oil’s service
recommendation. For pre-1971 cars
you should use an oil certified at least

SD . (Service Deluxe). New cars re-~

quire SE (Service Extreme)-certified

oil. Most high-quality oils are certified -
. both SD and SE.- however.
“shouldn’t present a problem. Any pre-
“mium quality oil will providg th‘e‘rc—

so this

quired engine. protection.s so what

“brand of oil vou use is mainly per-
It is a good ;idea.

the oil
, since
“additives differ from brand to

however, to continue using

ol

“brand. But if you decide to switch

brands for.any reason. pick a widely
available premium-quality SD or SE.
certified oil and stick with it

YISCOSITY o

Another big difference between oils
is wcxgh[ or. viscgsity (flow charac-
teristics ). The viscosity of the oil you
should use depends on the driving

require SE (Service
Premium quality oils are certified both SD and
SE, so they.will provide ithe best service for- all cars.

certified at

' conditions.
LOW30.

Use only filters certified to meet all

manufacturers’ warranty requirements—
this assures you of the filter's quality.
To protect a new:-car warranty, clip-the

certificate from the filter box and keep it
_with a‘complete record of the oil changes.

Flushing out a dirty engine before chang-
ing oil is great for keeping oil clean. The
inexpensive canned flush is easy to use,
and is recommended for engines which
have accumulated sludge and gunk on

the inside.

1OW40, and even  10WS0

(the "W designating oil for winter

““use) ‘have become-quite popular and

3

are widely recommended for their
protection over a broad temperature
range. DRIVER feels a-.10W40 vari.
ety is a good choice for year-around
use under normal conditions. A lighter
weight oil is often needed in extremely
cold --climates, or a heavy-weight,
single-grade oil may be recommended
“in some circumstances. Y our owner’s

'v, 2 5‘ 2 - 11

The multi-viscosity oils. -

Few ritems are required for a complete oil change and iube.
Besides oil and a new filter—you need only a small grease gun,
an oil pour spout or can opener and small funnel, and a wrench
to loosen the drain plug. Filters should be hand tightened, onIy
- —but they sometimes get too tight, and a filter wrench is
helpful in Ioosenlng them .

manual explains this, and gives tem-

perature  requirements  for using
single-grade oils.
FILTERS - v

All qualnv filers are “essentially

the same—but be sure the flter you-.

buy is certified to mect all manufac-
turers” warranty requiréments. Severil
companies . hdve ‘recently developed
special. double. stage._heavy-daty fil-
ters. DRIVERas seen this type flter

:  ccontinued
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Check the standard transm;ssmn a
removing the plugs located on the
If the car-is-sitting level,. the fi
with the  bottom. of the “hdle.

specifications:

r{\d differential flu‘d levels by
4|de or back’'of the housmgs
id should at least be even
Y(our manual gives lubricant’

contmued o | ' Cbox, o this record is kept. - there You'lk need w rcmh o open the

should be no Guestion” inevent of a’ . drain plug: on mosL cars an open-c end”

THE BACK YARD : \\'vxrr"mt\»""clttim, SRR 0 or ereseent wrench will do. but you.
 MECHANIC S : i

\‘id use on high-performance e , On o A new. e and the s o
\,j Seo b e MU\ are wen m addion il ( SRR alspr need s Jilter: \sanLh I'he last

i e LT : : our owner .
Jmer qllmtﬂt\ o1 ot Lyou 3 iterti you'll nCLd is-w ean ‘openerand

ntord cypensive than e Ak will g | £
paruat wall gnve the qn ATl Ld[\ 1u1\ 0 :
e Bliers o they may “ small funnel. oran oil pour spout that
) : v “punctyures-the can. Spouts’ like tHose
-used at 4 seryice Station are - Ines-
*pensive and handy. Now you rL all set

*

‘v'GET READY : T o may need & sockctAwrench for - car

cwath aorece &&41‘ ‘lrnm nluu Yoy may

your ehginge ) vou'llsneed gnly - few

maoresitems pulurm an oil change.
Neearmayneed o cansufengine Hushy,

i tha ..A;;_\K.“ e 'ni'L:? -“P’ Af e otl on lhg'aiihstick i.\“r's:xcgs;s‘ivgl) : for an-oil LhdnLL N
Ussine enaine pils s thi 1se o '}L]H[‘ cand xoull need w contamer for v o
B T‘ ke "o forti- e used ol You can buy a drip pun CLEAN YOUR ENGINE o ot
Soadvertited or i‘«'*ﬁ than i doflar. hut an old plas- One tnml matter to consider l)ctmL R
Ui hede products i e budkeror other container  will drnan \’ULH‘ oil “is——how dirty docseg
5 kxim\u?:&f FIRTRIREEY work just as pxells The drip pan will -+ the oil eet between changes?! Some
Mg Fon shde under e carmore casily how- - engines. especially on older cars, uet 4
cver i youdecide o change ol with-© - eruddy on the inside=—and when oib -/
oul puttimg the car up’on stands or =~ sis (dded. i gets dirty imajediely: :

rAnpS. The purposc of changing 0il s, W

s drain-out-dirt ‘lﬂd L()lﬂdlﬂl[hlﬂ[% Lmd

e add clean -oil, I the new ol quickly
picks up dirt; voure-really not doing

. your cngine much good It you have
] e S dmy engine.it's i good idea [ Use

asc anhflnunu flush: following “the
el casy ms[runtmns on the can before-

f . drammﬂ the old oil e .
womd® haves i

arming your ownoooils ' : ' ’ DOING THE ‘JOB

\\‘;} ovoid imy New L REa : ‘ Lay outuuvthmu youll need,

‘ s ded o e T “Cluding your tools, “and 'z 'u)uplL of

Shail (ﬂd [ S ' - Sl o0t rags or some . paper towels for Aviping

WATTARI Tel T i spilled oil and greasy hands, Run the

j ' S ' 7 engine-until it reaches operating tem-

perature—this allows the oil (o circu-

: ; o . : . bate and- plLl\ up thx_ u)nmmm nlb
hzn w} vousedund elip the , e ﬂ'uu want to- «drain out. .

: ,;vx'g,_rl;gn}f ‘ B ' : ' : Cklr;full\" ack up thg car’s from

‘ DR‘IVER—«—




* ¢ Lube old-styleball* joints, after wiping
s the-grease fitting clean, by pumping ube:

into “the “joint -until clean grease oozes
Wipe the :excess from around the~

out.

.

nd pldCC It suun.lv on J’IC]\‘

But. " fir SL[ the parkmu

: br\ake},and chock the rear wheels. Or

- drive’it onto your ramps.. If the car is
‘on’ ramps. -you should_also_chock t

-+ front -wheels to prevent any. move
<.ment..Lay a'sheet of cardboard unde

‘the.pil 'pan.and position the drip -parny -

under the drain  plug. Loosen. th
draim plug with a wrench. Screw th
. plug-out by hand until the last thre
_is about to let go. Then give it

“quick# final turn and pull it and your

hand ™ awav from the hot .ofl ‘whi
will ‘flow out: ‘ ~

While the oil runs out ‘check under-

ﬂneqth the ‘car-for some of the ins fec

ion items: mentioned 'in last month’s

“‘Back- Yard Mechanic.” Look for any
L ﬂmd leakage around the bottom of the
_radiator and transmission oil pan; at

 the rear axle, and at'the insides of all:
four wheels. Inspect the brake lines |

ands suspcnsron system  carefully.

: Out.'

‘a filter wrench, or drive a punch or

large nail through the filter and use it

_ for leverage to break the - cartridpe
~ loose. The oil filter will contain oil.
- ~so be sure there is a panunder it

Wlth the ﬁlter remmed the drain:

'plug out and the ignition off. turn the

crankshaft'over a couple of tines with
extension hand -

-the starter- or- an
starter to work the last drops: of oil

.out of: the crankcase (the engme w:ll~

*7‘ LUID -LEVELS

“housings."Some of ‘these plugs dre de-

joint.  Sealed ball joints should be filléd
with lube until they just begin_to expand.
Overdoing it will ruin e seal, and -the
joint will run dry. The gglid grease plugs

L] - N

.

\_

< be’ ruined. if you operate ‘it without
“oil ),

While the final ‘bit of oil drips
out, you can check the ﬁutd levels.

~"The ‘manual transmlssmn and dxf
ferential (rear axle) fluid ‘levels can

located at the back or side of the

signed 1o be opened - with 'a ‘special

-and doing your own, lubes.

wrench, but a Y2-inch drive ratchet
“will’ do the.trick “on the square-hole
plugs Insért the drive intothe. plug

"and -twist it loose. If the- plug is so
tight that it might dddeC the ratchet -
drive: get the .proper wrench or have

the; levels checked at.a service station.

e fluid levels 'should be at feast
ven with the bottom  of the plug-
‘holes when. the car is sn/ttmg level;.if .
the frontrend 15 blocked -up, the lube

should’ seep out when you loosen the
: "plugs Have the levels topped off at a

S Uservice smtlon “if they ‘are1 This",
When' most: of the oil s dramed 2 I Y OW.

remove the oil filter. The filter: -
, cartrldge should be loose ‘enough that"
~voucan remove it by hand If not.: gse

operation requires a special lubricant’
syringe that--facilitates gcttmu the

' heavv lubricant mto the casmgs

CHASSIS LUBE
~If.you own one of thc ne
caled-fdr-life cars,:

v ‘extended

40,000 tniles). it probab

pay you ‘te invest in lub ‘equipment,
However, if you own a prc 1970 ‘car,
or more “than ‘one vehicle, you can
save consxdemb!c sum by investing
in:a small nredsL LUn (under: §6),

~hanging:

“on sealed joints shauld be reinstalled im-

mediately after lubing.- Replacing .these
plugs with permanent grease f|tt|ngs is
not’ (ecommended ) .

o

your. owner’s-manual-for- t‘heﬁrcquired
lubrication - frequenicy J]d for ‘a. lube
chart..

Most new cars utilize SCdILd ball

N jolnts which-require a different fubing -

procedure than the old-stylt ‘joints.

These joints should be filled “by. re-
" be checked by.unscrewing the. plugs ..

the - solid “grease™, plug ™~ and" =

: movrg
~ using a grease gun-with a-§pecial rub-

ber tip. Fill the joint untit you feel it
expand—overdoing it will “ruin the

“seal. 'If you-don't have a rubber tip

adapter” for your ‘grease gun, 'screw

- a regular grease fitting into the hole

to add lube. Replace_ the solid plug
immediately—a regular’ gréease fitting.
may not:, retain the pressures devel-

“oped in 4 sealed joint; and it may.run

dry However, this job cannot be done
on ";1/;ramp,~lhﬁﬂwhcels should be
free  -when “the joints. are
lubed. = ' '
. Lubing-an-older-car takes a little *

“more ‘time. Pre-1970 cars may have

10 ‘or* more grease fittings scattered
throuehout the froi 7

train. Check a lube charf (if it’s avail- -
able) for all the required lube spots

‘on your car. 1f-you'don't-havea lube

chart—you’ll just have to look closely

for-all-the fittings. Older c’hr_g should:: |

continued

 Check




;After'all the oil is dramed out replace the drain:plug, w1pe the
filter seat ‘(shown) clean, ‘and spin the -new. filter ‘on.
.“crankcase with the proper quantity of oil-—idle the epgine for a
few seconds to allow.the new filter to absorb oil, and check the.
‘dipstick to be-sure the oil “is ‘yp -to the: proper level.

the engine at fast ldle for a. few minutes, and check for leaks at- car,

vconhnued

~ THE BACK- YARD

© MECHANIC

‘be lubed, -after w1p1n0 thc ﬁttmg
clean, by snapping the = grease gun
‘nozzle_ onto_the fitting and \pumping

the ‘lube mto the joirt until clean:

~grease oozes out. To keep it from col-
lecting dirt. be sure to wipe the excess
.grease from thc— outSIde of the ﬁttmg

FINISH THE JOB
~ Aftef hitting all the lube spots.
clean the oil pan drain plug threads,
and gasket (if:it has one). and:install
the plug.

seat (at the engme) clean. and be

-~ sure the old gasket is not sticking to

Now you've - Afinally ﬁmshed—ex-
“cept for one thmg You're left holding
the bap, so to speak—well
the bucket . . .7of dlrty oil: There are
’"severﬁ—_ﬁ'ﬁgs you can do with this
fluid mess; but we feel one of the best
solutions is to pour the oil into a seal-

able-container /(such assa plastic bot- =

. - tle), cap it tightly and take it to-a
servxce stanon for dlsposal ®

Tighten it snugly with a
: wrench Apply a light film of engine
1o the filter gasket. Wipe the filfer

really, -

Fill “the

‘Operate

~ the: Filter—filter gaskets dont always seal correctly Check
car over, and tighten nuts and boits on the underside. ‘Now. ;
.can furthe,r emulate a high-class servicestation job by Iublng
the distributor cam, .putting ‘a drop of light machine oil in-the
generator/ alternator oil receptacle, vacuuming the ‘inside -of ‘the
and washing the: windshield, windows, “and llght lenses

the seat. ‘Start the threads carefully,”
" and spin the new filter on until the
turning gets harder. Give:the filter-an--
~other” half turn to seal. the - gasket
Don’t-wrench the ﬁ'lter on -any tlghter

g

Tak . ‘e

outdo a - service Station job: Some
cars call for lubrication of ‘such parts
as steering-arms stops, transmission
~linkage,  distributor, - latches and
hinges, ‘and parkmg brake . .cabl "

—this  may- distort the gasket and "~ Check your manual for these items

“cause-a leak.

Fill the crankcase w1th thc proper.

~amount.of oil, and idle the engine for
qa few seconds to allo%the new filter

to absorb oil. Check the: dipstick to,
make sure the oil is up to the-proper

" level: Then-fast-idle it-for.a few min.*~

utes—switch theehﬁne off and check

-for leaks at the filter. The filter gasket.
, :,d'oesn’t .always seal correctly.

NOT QUITE YET

-Before puttmg everythmg away

. take a couple of extra minutes fo put :
on:some fipal touches that will-really

This -is also a good time:- to inspect | -
some - of the rmportant items ‘men- \.

~tioned . in -last - month’s “‘Back-Yard ' .
‘Mechanié”

artlclc if you: havent al:
rcady done so.

“One final bit of preventlve mamte-
nande” that’s likely to save you some
trouble ' is tightening ‘nuts. and “bolts
*from one end of the car to the other.
Give - special a[tcntnon to tlghtemng

the oil and au;omatlc transmission = -

pans—-these bolts frequently work
loose and accdunt for most of the
hqmd splotches you -find under your .
car.ea .- ! ;




‘0. most people an dUlQlTIallC trans-
- “mission 7is & mystenous device

’wlnch takes ‘the ‘hassle (or:the fun)

» out of driving.- Few motorists ‘dare’
even contemplate the, inside works‘

‘magic” gear’ box.-T#is is ‘un-
andone’ reason automatic :

: of their:*

fortunate;
,transmnssron shops-aré so busy.

There s‘no doubt an.automatic trans-

i mission is a complex - and sophlstlcaled

. bitof machmery———specnallsls spend years
“learning the sp ifics -and idjosyncrasies
. of the many types and. varieties “used
\stoday But‘neither the prlnuples behind

the automalic ‘nor the: routine rainte--
nance requrred 1o keep it ‘working. cor-’

rectly arethat mysterious or-intricate.
perform ‘many common

aintenance: tasks-easily at,

o 'home and probably avoid an expensive
: .transmlsswn job: All“you really need-is
‘a basic ‘understanding. of " your aulo-

matic.’ If you ]mve\.xernous transmission ;
"‘_proBlems, however, -having, it repaired
at ‘a’reputable specially shopor by'a

" “-qualified ‘mechanic is’the only wa
_to,,,r,ou_,,,: R

g FLUID LINK
£ 7% The:transmission . in any vehlcle haa
a ralher difficult Job—prowdmg &.link

P

TRANSMISSION CASE

- ‘between-a constantly turningengine and " ; L

the drive wheels which turn only. part of -
‘(as-well as "
y.Qn agout 10 percént of -all Cars);

is’; problem iwas resolved by use'of a.

“manually. operated clutch whith: phys-,

‘_‘the time. In the “old days”

“ically disconnected the ‘engine from the

.. gears.The automalic ‘lransmisaibn' elim-s

inates the clutch “nuisance™ (or fun] by

' "]replacmg the mechamcal link. with- a

“fuid couphng that allows the ‘engine 10
“idle. whlle the gear lever 1s in’ “Drive.”

 'HYDRAULIC COMPUTER
But, belng more than Just a lmk the

proper pear rano an
change if necess
,}accurately 1f it;_,

" have been trled smce the first
- semi-automatic was introduced ‘in the =

most auto-
_and con-

 1930s. Today, however,
“matics are basically the s:

~ sist of three hydro- mechamc | devrces S
“converter to: provnde the fluid

: s . set of valves operated by oil

_pressiire to control transmission bands-

and initiate shifts, and two planetary

’v 'gear assemblles to transmrt the power.

R TORQUE CONVERTER
ASSEM Y

. TORQUE CONVERTER COVER

the engine. Inside .ifs housing are three

sets of blades known as the pump, sta-

ﬁurd and the blades, and is transmitted -
. as mechamcal lorque to the drlve wheels o

‘page. At idle, the torque converter al-
 lows maxnmkum‘sllppage and ver Imle G

- the transmiss
: kchanges

INTERMEDIATE
OVERRUN BAND

DIRECT CLUTCH
" FORWARD CLUTCH *
LOW & REVERSE CLUTCH

. OUTPUT,;SHAFT -

~TRANSMISSTON' INPUT SHAFT -~ -

(Flgs 1 & 2) These‘gears are so ar- J{

~ranged . that those ‘not_held by a brake'
tor, and turblne |mmerseq 1n hght o:l e

(transmnssron band) will. move ‘A trans
mission: band is: snmpfy a circular: strif
of spring “steel ‘that fit
or shaft which contro|

i model cars,

necessary after :




ur automatlc transmlssuon |s a:
mplex bit of machine
can keep ‘it working right, and -
easily. cure most- of its minor ail-
ments befor,er they ;blecome serious.

NOTE Because of the mauy differ et 1vpes..
: nd Zvarielies of autonatic ransmissions. in
use, this article is de signed. 10 be only a
" general guide, lmjﬁld help. the: back- yard
: nd: his transmission,-and
10 aveid expensive and unnecessary repdirs.
The procedures outlined are ‘generally -ap-

plicable to all transmissions, but a manual
_should be cnnsulled befmc domg any Irans:
e nu.rsmn work.:

: HYDRAULIC PISTON

UGTEM. L ANCHOR

LINING

" RETRACTING.:
. sPRING

PLANETARY:

CIPINION

- ANNULAR GEAR '

operating. lemperature and idling in
But: first work the selector

wnh your foot on the brake) to
allow all the valves and passages to il

CMaTERIAL e
Eo L RETRACTING:

" SUN GEAR' CSPRING 2 UNNG

: Cheekmg the flund regularly is: the best
-way. to prevent automatic transmission:,

problems. The transmission dipstick is

’ usually. found at the rear.of the.engine
compartment, riear the fire walllr

-t

HIGH. PRESSURE DIL -°

PISTON -~
A ANCHOR

C- SUN GEAR

~ MATERJAL

FIund is usually checked w:th the englne

-at. operating temperature .and |dhng iniie

“Park.! Brmg the fluid level up to specifi:

rcatlons ifitis fow, ‘usin only fluld rec-

the tube that holds the dlpsnek Do no

overﬁll the ‘transmission; while low. fluid
wru cause’ harsh or erratic shifts and
damage the lnternal parts ‘too: much

Y\ fluid will aerate and. cause’ similiar -
“troubles. If the fluid ‘level is above the

“‘Fl;]l" mark on the dipstick, check it.

: agam after th oughly heating the en-

‘gine “and’ running - through" the - gear .
ranges. If it SII" lndlcates overfull drar

the excess. - » " *
" Even if you keep the fluid level up to.
specs and otherwise treat your automatic -
properly. you' may still encounter:some
/transmission: dlfﬁculues “Your- transmis

_sion might. also. requrre a periodic fluid:
change or- “tuneup.” ‘Most of ‘these jobs
can-be dane “at home or-in the hobby”
shop, with few if any special tools - (de-

~pending upon, uthe type ~and condltlon i

“of ‘the transm b;on).'

- 'MANUAL ESSENTIAL :
Before gettlng |nto any transmrssnon‘

work, however. we must emphasrze that’

a shop manual covering the transmission .

i your car is absol'tely essentral Whlle :

most new “transmi
the same there are stl

‘mon. use $0; DRIVER couldnt possrbl '

: cover -even part .of them in any :detail.:

“The procedures to: be dlscussed are
generally applicable to most -transmis-
“sions;-but you should study your manual
~carefully for the specifics on yours, The
manual: should utlme .most--of “these

_COMMON PROBLEM

Harsh erratic, or “slip ng shlfts are

. Bad shifts are. rnore often the result
nor part fallure or lmproper fluid




contlnued
THE BACK YARD MECHANlC

TRACE DOWN A BAD SHIFT
Check the fluid Arst..
caunous of “small carbon:specks which
result from overheaung of ‘the Auid—
:these " can easlly block  the.” sensitive
valves ‘and passages in’ your transmis-
“sion’ 1f the level is” AOK; ‘and ithe fluid
isnlt discolored or ‘contaminated,
allfluid sand:vacuum - lines “from the
‘transmission - fo - their _sources,

: “for. cracks or leaks.

l(l(IKERS7

If those items check ‘out and -you still
~have bad shifts, don’t panic. Some trans-. :

L missions have electric kickdown switches
“““which “can . cause - problems, *: These

“switches are“often -found on or near the
carburetor—your service manual shows - -
i, the:location:of this switch.if4your trans-"
* mission ‘uses ‘one. Dlsconnect the switch -

and road-test the car. If shifting. smooths
out.replace the switch. .
Many cars-use a‘manual kicking valve

similar -to ‘the kick-down switch, This |
- wvalve is controlled by pressure"linkage .

‘on" the ‘carburetor; ‘and-.can ‘be discon-
-nected for aroad-test.:
proves replace the valve k :

MDDULATOR VALVE

Tlns ltems causes: more lransmrssuon

£

lnspectmg all - transmrsslon ‘vacuum and A

fluid ‘lines for leaks. or cracks is the’ first,’
< step .in-.tracking down" the cause of a’
poorly. shifting automatrc

Be: especially -

trace . -

looking

If: shlftrng |m~

all transmissions, Chrysler products be-

“ingone excepuon

The modulator valve is’ screwed into

'the lransmnssron housmg, and ‘is ‘con-
* nected ‘to 'the carburetor by a vacuum

line. Tt 1s easily replaced by simply-un-

~screw1ng ‘the “old valve and installing a"

new one. However, you'll probably need
‘10 ralse the car to get to the valve ea3|ly

‘Place the car's front-end carefully up
on Jack stands (or drive it onto ramps),
set thd&parkmg brake, an@ chack’ the
wheels Be sure the -pins on the safety

:slands are fully extended through the

“hojes and secured—they can sl\p -out |f
1ey’re not*: ‘
/ Place a drip pan under the modulator

, ,.;valve pull the vacuum ling,'and unscrew

the valve. Most valves have an-interior
‘spring-and-pin  assembly—remove " the
pin:when removing the valve, and rein-
stall. the new. valve with the old pin.

- Fluid- will leak from. the hole, 'so install:

“the - new+valve as quickly as ‘possible.
Have a pint- or.two .of - transmission

“-oil-'handy; just‘in case.'you lose“an ex

cessrve amount:in the [process.

FLUID: CHANGE

Af- the new modulator valve doesn’t -
correct the poor shlftmg, and your cars

* Ser “Pips Can Slip.” Feb '73 “Backfire.”

The transrhrssnon I|nkage and electnc

" Kick-down sw1toh (kicking-valve) are-eas-

ily adjusted or replaced. They.frequently

cause improper- automatic ‘shifts. o 0

EeEQn

TUNEUP

Some ° automancs may

. "plete transmission " tuneup'to correctd
shifting ' problems. This usually involves

band adjustments.in addrtlon to.draining -
the fidid; cleaning or replacing the filter. "
adjusting the linkage,-and replacing the’

fluid” Band adjusting is fairly easy on.. .

some transmissions, while others require
special tools:and knowledge Study: your
“manual carefully to dekernpme if'a‘band

* adjustment .is ‘recommended, -and then

“decide ‘whether you're capable of doing
it. Perhaps, ‘witha little study:and-a

torque wrench, you can - do: the entire’
job..

‘DRAINING FLUID : :
With the required amount of ﬁund a

wa ‘transmission ‘pan . gasket, -and .a new.

~screen or filter (if required) ‘on hand,’

some:: transmissions’.periodic
changes are’ recommcnded onlv duri

fluid 'is Lonlanwmlcd ‘Chieck your manual .
for vour tranimission’s requirements, and
never-exceed e specificd Lhanm' fre-.-
“'quency.’: s / o

i The modulator.valve (arrow) qs.an:inex: ...
‘pensive item which screws into ‘the ‘back -

of .the transmlsslon housing. -1t -.causes "
more - transmission: ‘problems than  any
other: part. Replacing this -part may cor-
rect. :any:.minor-“transmission: problems

you, have mcludlng erratlc shlfts e

luneup or. ma/m maintenance, or-when-the: =7



..you re ready to dram the old: ﬁurd Raise
‘the car. on stands or ramps and place a.
conlamer under: the transmission pan:—

some transmlssmns hold: as:much as 8

quarts of woil. 50 be sure the conlalner ‘

is l'1rge enough 10 hold itall’

Some transmissions have drain plues .
oull have to re- -

e OTHERPROBLEMS , : :
. Afrequent problem Wthh terrlﬁes an:
‘unsuspeclmg automafic. owner s a- car
< that won’t.move when ‘he operates the
“fever——or one that starts in any gear. -
Both of these situations are freqnently»
.caused. by a loose .or damaged neutral
*safety ‘switch.. A" properly. functioning’
3 st_tch."lmur'eq :your car will start 'o'nly”in i
] Tightening “or.

n“'—most don’t; If no
.mové the pan to drain the: fluid. Loosen
two' opposing pan bolts. remove the

“others, and pop:the: pan loose withba:
screwdrrver or. putty Knife. Allow time .
“for the onl in the transmission to drain;

 then hold the pan steady while you re-

_move the: two lobsened nuts—and ‘be’
careful not to spill: the ﬁurd when 'you

lower: and empty theé pdn ~The torque
; Tt should=also be dralned Most

ain plug. and: some have -

two——check your. manual. S

: Inspect the drained-fluid carefully for
: carl)on specks ‘orzmetal: debris; if ‘vou

Afind either,-you may. need -a transmission

overhaul Clean the pan and parts such

as the torque . converter and. filter. or-

l screen -as specrﬁed in:the. manual.

WATCH THOSE BOLTS
’ Replace removed drain plugs ﬁl the
transmrssmn pan: with the: new. gasket,
he -pan. Don't overdo: it

ning the pan bolts: Anvthmg ;
past good and-snug “may distort the

. gas'l\et,or the pan and: produce a leak.

- Refill the trapsmission with fluid, bul'[r

. One of the most>sgmmon transmission:
“maintenance procedures..is draining the
“fluid, cleaning or ‘replacing S
addlng new fluid. Some tran
““have drain plugs—mast don't, an
qutre droppang the pan(rlght)

s low;

~stop a little shorl of the recommended :
! and let it

1 operalmg temperalure Work

- the selector ‘lever through the gears to
ﬁll all the: vilves:ithen; with. ‘theselector =

in “slowly add ﬂund up o the

proper | level '

- “"Neutral.”
rep 1c1ngr lhe switch;will-usually solve

" both: problems:" The neutral switch is.
‘;usually located. on lhe steering column,

i or-under-theselector: lever. lousing o
~a - floor-mounted lever.
bhows the exact. Jocation and glves ser-ﬁ

Your . manual

vicelips.

LEAKS AND NOlSES

Leaks and. unusuﬂl ‘noises‘are some of =
~“the “most frequent cnmplalnts of “aulo-
“matic transmission owners
: ‘he serious if not ‘repaired::

Leaks can
they might
esult in’ your dr1v1ng when ‘the: ﬁund
‘which can damage your :tre
mission; Mal\e
splotches. of

-occasiondl * checks for

snight:

ssion;;oil beneath
. your caT afler lt has been park'e

Minor leaks from:such areas

< the moduldr 'valve: oil cooler ﬁltmg ,
ter O- rmg can. be {

-Sp edom,cl,er ad

lml\ hulu mdjor le"lk call% f
replacement ST ,

Some. noise s normal’ in most auto-
mallcs

however usually-means a loose torque

“converter or-a:cracked drive plate which . .
should ke repaired: lmmedmlely Grind-
ing. clunking, or excessive noise of any

kindalso-indicates needed repair.
So, briefly, this i is ‘the aulomatlc lrzms

Imlwon story...If you tal\e your: car. i
“forthe initial - (warranty) lransmlssron

adjustments, and.- check the fluid regu-
larly. you shou
Butiif your
little * out of < shape—keep your cool; .
y your manual and follow the steps ':
outliyed: here; and ‘you'll probuhlv have
it bagk in.shape in no time. If it's 100
llcated for yon 10 handle: gettoa
 shop: |n1med|alely¥—driVihg,

. w1th a poor y. operatlng automatic can,

and usually does cause’ ‘;enous and verv

: Some aiitomaties: requrre perlodlc band o
L adJustments and fluid ‘drains:
justing, as’well:-as most common_:trans-

Band: ad-

mission - maintenance, 'can . usually be

-performed: by, ‘the " back-yard mechanic
-whao studies a ‘manual. Studying a shop
= manual, ‘or general manual which ’givesﬂ
exact specifications and._ procedures is

essenhal before domg

ny transmission

A persistent l\nocl\ OF scrape,

't have these troubles. .
ansmission does get a.:



isc brakes are super-effective, ‘but
super-complicated; the averdge
guy-shouldn’t mess with -them .. .
Right? Wrong! This ‘is"a popular,
but erreneous, misconception
among many - back-yard -mechanics. :
~Galiper -disc. brakes are, in fact.. far
tess complicated and easier-to wark on
than ‘conventional drum brakes. You
can replace worn friction " pads, the
equivalent of “relining”” drum. brakes,
casily at Home in less [hdﬂ an -hour.
This is the, mosl c.ommon “disc “brake
nmmlcndnco. and can usually be -per-
formed with only ‘a ‘few simple. toels,
And, doing it yourqclf can save as§ much
as $30.
“Discs. are. now-stapdard -on -at least
the -front ‘wheels:-of “many" cars, ~and
operate ‘essentiajly.in the same manner
a5 conventional . drum chrakes, Fluid
pressure created by depressmg ‘the brake
‘pedal pushes out a-set of pistons (either
- r\vo or-four in‘each caliper), These pis-
“tops - force a set of “brake -pads “against
the, wheel assembly rotor. or disc, cre-
ating friction to slow the turning wheel
(Fig. 1). These ‘friction pads. wear, just
as, drum brake linings wear, and“need
pcrlocllc “replacement. "Disc_pads. gen-
crally wcar faslcr than drum linings, .

(Ieft) :

‘Pins or: bolts, usually in combmahon thh
sprlngs spacers, ‘and washers, hold the
pads in “calipers.on most disc brakes:
Driving or. putling the pins out and. re-
““movingother retalners frees the pads:




and Should be qhyec}k;ed regularly for'e,xf_ o

‘ceSsive ~dec’rease -in-pad:thickness:

WHEN T0 REPLACE
Vleaﬂurc qthe pad ‘thickness mlh a

ruler br feelerzgape after the first 12, 000
__miles. and each.additional 6.000 miles:

“after’ that. Some pads mustzbe removed

red \yhlle :

others'c

“have a new:set “of pads on hand if you
have lhe type ‘which: must be, removed
for: m#pecllon»—-lhen you can‘\&mmedr-
ately instdil the new p'ld if the old ones

Replace the pads when they are worn, '

to less than V4-irich thrckness Or. WOrn +

- to -the ‘minimum. thickness ‘specified -in
ur manual “If the pads are allowed to’
“inch thrgkness expen- -

sive ‘caliper“andfor. dise - damagé’ will

“ooresult: REplaElnE these ihexpensive pads.

el before ‘they re{ach their wear-limits
"'strdngl\"recommended by brake. ex:.

y § B
‘perts for oblamxmz ma\lmﬁm trouble- ;

- free brake life.

o LATERAL RUNOUT -

Wlule retzl,'ar pad replacement may
prevent the need for any major disc
brake work, there are a couple of fairly
. common problems which: can  develop:
: unout is a condmon aﬁecnng

‘ mles ThlS cond

son for norse chane or \1

“ing. bral\mz Brake dise replacement :
is requrred when there is excessive run- -

out. 50 be sure 1o have the dxscc check-

ced b\. a mechanic at the ﬁrsr sxon of :

Pads are easnly pulled frorn the. cahper:’

" after rernoval of the pins and retalners o

(near left)

* This pad (front) is not worn all the way :

‘ to the replacement point, but is badl
lazed Frequent pad repla

“stilt in. the ‘need for cli'sc‘rep_lacemen'tl if »
- left 'unattended.: However, you can look

for:this -condilion when checki ;the

_pads.. by measuring-the dise thickriess at

four: -opposite:: places;:’ - Yaur ‘manual.:
shows how to control developmg par-
allellsm

: ’STUDY MANUAL

Pad replacement consists basrcally of.
© ' the: five 'steps . outlined below. Before
'!'%beginning lo' work,, ‘h'owever

akes. Also check the m'mual for ree

- rommended installation . of - ot
" parts when frigtion pads a
s often recommended

~-as. pins, springs
»and new ones., mqmlled when chan;,mg
_pads; You' should: replace any. of Ihese ‘

at parts stich
and clips be discarded

parts rf they ‘are cerroded ‘bent. or

“.worn. even if rcphcement iswnot’ recom-
; mended in the manual :

PAD REPLACEM ENT EASY

" 'ON-ALL‘BRAKES g i
" There are-three basic disc bral\etypes =

mdnufactured by ‘six ‘Miain compdnies.
Allhough disc brakee differ. somewhat:
“in dcsugn pad replacemcm is nearly

“continued

' éotto r

ng the brake system plstons‘ln
“their boresis necessary to.make room to
sinsert: the new, thicker brake pads: A spe-




!LanCL an. some: muduls 5. thar-the cali-
Sper must Be litred from the -disc before

the pads can be removtdron othery, thes
from. lhy.’

pads ‘camr be pmh.d direetly
caliper. :
CoPads Tean, be pmd hased from most
“oparts, Houses. and
CH o rmores than S30wset However,
vouscanolen ;ci'gm,xd-qx.ml"ily pads tor
ahout halt the usualcost from discount
stores broawtos parts maikorde
Just be sure these pi

Pohouses -
pads are cerutied o
originglocguipmentiquality - or meel

pads,owher p";m‘s

specified ‘in-the man-

CalcGhol ior

bruke piartsii-and -t cantol.the ‘proper

. meL turds, DLterim from the mdmml

havie ihesd
moi 1 generally

oo theopistons

»! 5 not necessary.

need, and

Snto ;hur bore: hu[
his will beexpliined Ta
Loosen ihe yoth front

v rase e dront-ends

setithe, Cemérgency chrake sdnd

chock the wheel$ -beforeraising
the car's front-end - just enoigh_to - get
the tires off the ground, and suppor! he
car with safery ssands. = Don't

LS hon
reur

D['"Ll m

rampsiforiworking
undervourscarieandl ave e horrow
Setiof jack stand s head orthe s
Base Auto Hobby Shop 1o do this job. o

"!'urp

range -in-price from-

otlow

cleaninge:

Sthrough the:
otherretainers.
.udnlu [hL

check the stands” Iocklng pins; o be
they. are fully
Iht. [rgratie

Remove hoth trom w hccls .md com-
pare. the “exploded brake dl._ncmm in
the manual with tlie jdctual “brake as-
sembly o vour car.Be sure.to clearly

identify the parts referred to in 'the

pad-change instructions. Work: o only®

ane wheel ar a wme, o
Jiv'e ‘@ properly
reference.

The ‘rAext_step s 1o

assembled hrake for

determine if the

cadiper hay 1o be Nifted from the dises

hetore the pads can be removed. It so.
the removal :mnuumm in.vour

naantsl,

unitund brake ﬂuld fing.

REMOVE PADS -~ U‘

wl

The retainers thar® h()ld the - pld\ in.

p[.lLL can now che ,cunfull; remoljed.

They may._ b cotrer. pi[ls..htl[hﬁéipﬁ

Corspringse Mostears usea-form of pm

combination
Sprinus. or.
these - pins

with \uslurs
spacers. Drive or prlH
{whichever 5 Creguired)
caliper. and . pemovet
noting how. they
lunmui ;m"m ’on

often - .in.
chips.

pe

hut aspair ol b '

may be-needed io1f vour p‘um_ular‘ I
1wo differently.shaped pads'

21

L\[Lnded thmugh .

vou'll ahways

and securely suspend the re-:
’«mmul caliper from the car with o [\ILLf.‘
of sufery wire 1o prevent damage to 1hc

_CLEANING -

Crartss

The caliper and disc should be cleaned
with denatured  aleohol (left) ‘before in-
serting: the new pads ‘exactly ‘as the old
ones‘came out (above).

Retainers_and" all’ other parts can be
carefully -sreplaced after the pads are
properly-inserted into the caliper. ‘

‘note which side each pad
came from:\If the pads afe of the same
dimension, i{'s impossible o msmll the
new.ones 1nu\»rre tl\' :

sume calipel,

Clean “ihe cahpgr disc. cand _entirg

“hrake assembly with denatured alcohol.

chiecking as vou e for fAuid leaks, wear,

“or other unu sians. D QT use

anvthing buf ulculml.vfér, cleaning brake
if “petroleutn-buse - fluids uer on’
the dise-or {riction pad. the brake won't:
work. Be sure il parts arecdry before
lutgnstulhm, ' o

BOTTOMING THE PISTONS

‘Before” msurum. the new pads. the:
brake s stons must be forced all
“the way h.;ck into thcxr bores. AH disc:

: —~




t 'brakes are self ad]ustmg——as the frtc-
. 'tlon ‘pad. wears . thinner; ' the piston’
‘comes farther out of its. bore to main-
tain a proper seat between the:pad-and
‘the ‘disc. Therefore edch’ piston must
be pushed back into its bore ito ‘create

 room to slide the new, thlcker pad mf'

j the caliper.. . .«

Most manufacturers recommend spe-

. common tools if you're careful

If the plston fails#o move with pres-:

sure, however; the chliper must be re-

" built. Caliper rebuilding is generally_
‘best. left to a good ‘mechanic; . Opening
" the bleed3 screw will have no. eﬁect ona ..
stuck piston, 50 dor’t do it unless you :

- want to bleed the system;
“Your. manual probably. suggests sim-

ple tools which can be adapted for this -
- job. If not; a large C-clamp posmoned o

‘around the caliper can be

to._force; the prston into its bore. You‘\
should protect’ the ‘part- by placmg ai

~block: of wood or piece of sponge b

tween. the plston and the. clamp; or;y a.

‘iscrewdnver can usually be used- to de-
_press the plstons if you re extra careful

lDRMN SOME ‘FLUID kgwi |

thelr b es, however; it is ‘sometimes

7klNSTALL PADS |
Insert the. ne\«X

and other removed. parts,

imanu,al an
“‘brake:with “the other;
“everything is back together correctly.

OTHER MAINTENANCE

led that.some’ bra‘l?e fluid.be .+
) the systern This prevents:

Remstall all pms, sprmgs
to::replace. those ‘that 'need’ it

and replace the. caliper

i

if - it" was
to - .be ‘positi\"e

j Tlghten any:’ Joose bleed: screws or
--line ‘connections; and. follow the

k lnstructlons inthe ‘manual for bleedlng' ‘
~ and closing. the system,’

if: required.:
the brake pedal slowly to reseat”
prstons against the: pads..

Repeat’ the “pad replacement ‘and

‘check procedures on‘the other brake:
assembly; Tighten the lug nuts. properly'f' :
“ on ‘hoth*wheels when ‘you get the car'on
~the ground. Test-drive the car, being
“alert for ‘unusual nonses ‘and. br'tkmg
patterns———rf there are’ none, . you re all”

S

A couple other! ,thmgs you may need
to:do:at the same time 'you-change pads
include. pacl\mg the wheel beatings with

-.grease-and mspecnng the " rear brakes\

‘‘Packing the front bearlngs ‘on-"a..disc
e brake equrpped car is fairly ‘involved,

Before the _pistons can be forced into " ¢ :

S Y

spacers,
‘being sure..
Finish:
reassembling the brake according to':
‘specrﬁcatlo 1S,
‘ emoved Double-check the,‘ -
compare the ré-assembled. :

: ‘Before
pumping ‘the brake, however,‘be sure .
‘there is plenty of fluid ‘in the master
-cylinder ‘reservoir. ‘Air can be’ pumped -

into the system if -the fluid ‘level has

“been bled ‘low: Reinstall the wheel as-

- sembly and spin it while your wife or
~-buddy operates the brake pedal to. bef
~sure ‘the 'brake operates. ...

,wrth rubber dust plugs).
.+ juster nut until the wheel

L wrong-way.
" two adjus

¥ posite direction.

and usually requires removmg the en-
tire  brake assembly. The job won't be

covered here; but you can,probably do ‘
itiby followmg the instructions in your .~
“manual. Many people leave this job to

experts and get a complete brake Sys-
tem mspectlon at the same time, o

REAR BRAKES

‘Most cars _using front dlscs usually -
have. standard drum brakes on the rear.
These brakes do not wear as fast as the
~ front brakes, but should also be inspect- -

ed regularly Since removing the: rear

drums may require special wheel pull-y'"
ers, it may be a good idea to have

“mechanic check the rear. _brakes;

‘Disc brakes, as well as most. late-
model drum ‘brakes, are self ad;ustmg ,
However, some import cars; such :
VW, have adjustable rear. ‘brakes. You.
-can.ysually finish the job. on’ these cars
by pumping the brake pedal to central-
ize the brake: shoes,  and inserting ‘a
brake adJustment ‘tool -.or:iscrewdriver
into the: adjuster holes (generally found -
'on ‘the back sides of the wheels covered
urn’the: ad:
rags slightly «
when spun-by hand. Back off the nut.
until ‘the wheel turns freely. If more
“than five ad)ustment teeth pass before~,
‘the -brake: tightens, you're: going the
Your brakes probably. have .
ent nuts' per ‘wheel. Adjust
the ‘second nut.
einsert the dust plugs; *
Check :your manual for the spectﬁcs on-
your car. . ,

pads mto the callper o

(left) L : :
The locking:pins are drlven back |nto the
‘caliper, and through the pad locks to.
finish the JOb . :

A Few: cars stlll ‘use ad]ustable rear :
brakes: with front ‘disc ‘brakes. _Adjust
hese brakes. manually to specmcatlons
after both front brakes have been Te-
med checked out, and road tested.

turning-it-in the op-
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AR FLOWTD
REMOVE HEAT:
FROM WATER




The most common type. of pres:
sure tester ‘attaches ‘to the radi-
ator filler-neck. Pump. it untilthe
dial indicates the :pressure ‘rating
of  the “system. If -the. pressure

“reading drops, there.is a.leak in

the system. Also-use thetester to
check the radtator 1cap for a |eak
Jing’sealy

Fa
4

ithough it's still “early “in the. hot

“season. 'many of vou have prob-.

QCcasion 1o
your demp
28 YOU Pas-

= ably calreadysthads
glance nervously at
B gage oridion dight”
sed. a car with:
stcaming:
I the sight of
hothered “vou  a

an nvcrhcvuicd “car
fittle “hitt vou - had
cood reason 1o be concerned. - More
cars ‘than.ever are - overheating,
is -partly thecausestoday’s Jlowscompres-
sion, “emission-controlled efgines run
much - hotter, » Newer - curs also have
hotter “raigdsthermostats, but “smaller
radiators
sipate. ‘heat: However. if vour car's cool-
stem:is kept in-good cnndmnn 1
isily handlethe heat.
\10<t cars owrhc:n
< owners dont: take
do the very: simple

beciuse
a few -

and

minyes 1o
inexpensive

and a decreased ability to dis-

its - hood np~——radmmr

This .

%

th,e'i“r‘

~ perindic. maintenance their copling sys-

tem needs. s : S
o I's easy to understand the: need
for a cooling system when vou realize
“that. combuslion . temperatures
Cvour. engine reach 4.500°F. Tempera-
tures of lubricated p,ms suich as. pis-
- fons; exceed: 40t “and the rnuine
swould quickly destroy tself
means were not me!
the heit. . :

Maost ears. circitale. hqmd {some cn—
s:m,c are air cooled) around the cvlin-
ders and heads 1o conduct heat
“from the engine. The hm coola
pumped from the eng
tor and cooled

. Then the coole

air from the fan.
wquid is returned 10

' inside’

; if some:
edito dissipate

to the radia-

L}

. are not necessarlly endorsed by DRIVER '

15 poundy of pressure.

0y

3

Usnng an imexpensive f|ush|ng
kit is the ‘safest, easiest, and
most effective. ‘way . to . flush
“your cooling system at home,

9 Radlator “Quick:Flush" prod

-“uets.help to doosen “accumu.

lated rust and sludge before
Hush‘mg the system.

N
A

4-4A

Installing - .a kit to .flush the

* cooling system requires, on|y
_cutting a heater hose and in
stalling a T-fitting.

PRESSURE ESSENTIAL

/lh

surmcd o allow lhc‘ engine to run
hotter wilhmn,hoiling'the vital coolant.
*For cinstance, “the “hoiling tempera-
wre ef ethylene -giveol antifreeze-cool-
ant at sea-evel is around 220°F. Add
however, -and
the bailing level jumps to about- 2657F.
-Since- the normal operating tempera-
ture ‘of many engines is near 200°F,
it is essential That your car’s ‘cooling

- Usystem:chold “the Sproper . pressure “far

the engine to.keep its .cool under strain.
. This* préssurization ” is why

“should remove the radiator-.cap very

el

carefully. -only.-after "bleeding off . the
pressmea—cspccmlly when. the engine
is hot.: What “many of “you 'may. have
ami
engine is hot. the.coolant may be hotter
“thani
doesn't hoil because -it's ‘under
When . lhc radiator. cap s
,qmckb; ~Ahe. pressure..draps,
hoiling level: falls well “helow:
perature ol the coolant. The
ddnLkFOlIS eeyser. of super- hot

,PRESSURE CHFCK
“Checking your..car's:cooling system
for pressure. feaks s

pressure;
removed

the tem-
Tesult:
Tiguid.

—of muintaining the system: This should

k coolant

be done’ at least every: 2 years. when
the system is fushed and ot‘hcr mainte-’
nance puforlmd“ The pressure fest
can he performed hefore draining the
o test the hose condmon

'The products |Ilustrated in thls story

adihition 1o liguid coolant, proper
p:ucur; 1S c«cnlud: in a modern cool-~

quently than® you'll use it
‘want to Head far the hobby %hop or

you*
“this

My discovered: is «that when: the

‘pormal boiling temperature; but

“and the =

n important part

“nections, If you're, plannin‘é to replace

any hoses, However, do. a-pressure check
as a final step to ‘be sure-the systeim.
is holding pressure. i

You can .purchase a preqﬁure tester
for around $20. Bui. no more fre-
_you:may

have a mechanic- -perform the pressure
check.

There -are. 1wo baslc types’ of pres-
sure testers, hut the most common type

_slmpiy nlmches tothe. radiator - filler
" neck after.removing:the cap. Pump. pres-- -
--sureinto - the: system until the “dial ‘on

the tester indicates “the prewure rating:.
for your car-{thé service. manual:. lists
but: generally asystem' which
holds. 15 psi is pressure tight). ‘Wait
about: 10 minutes——if the pressure on
thc dial dropﬂ you havc avleakiin the

System.

' CAP IMPORTANT

Clean any foreign material: from
beneath the -rubber qealmg washer..on:

“the_underside_of the -radiatoricap- wuh————

a-piece of suff mrdhmrd ‘Attach the
cap to the tester-and pump up the pres
sure aintil the dial indicates the pres-
sure rating shown. on-'the cap. 1f

continued

cindicated niore than half.
: ad Nave coaoling systems.
which aren't holding their rated. pressures..
" Since many cars overheat for this reason,
might. he advisable ta pressurcs ~check .the

the-cars on the

ystent: more ‘frequently, especially during

Lextra hot weather, or: wh(’n mountain. dm'
: mg is anncxpmcd




ur car’s cooling system operates
11th at a lesscngd‘fcapacity) even.

.- cal an,;t keep m cool wnthout some
“ type of liquid; or lf Tust and CQFI‘OQIOI’]'
block . thexc

~radiator.

Tit ng Water is back flushed through

: 'radlator colorleﬂss the sy,s(em is:clean.

ire 1mporl"mt hecame all types of anti
freeze coolanl Imek thelr polencv over a

: \e frequent-
ng the:'system ta

: ehmmate contaminants: Most- eat man- |
ufacturers recommend thls procedure :

~ with

.method requ
+he system—when it sp!ashes out of. the: " q

of radiator’

. FLUSHING T

Dramlng '1nd ‘ﬁushmg the coq)lmg
system can be de yne “by either ‘of two
methods. The- usual” method requires.

opemng “all dram plugs. on a‘hot engme‘k

chir eand toiiget td)
and tiving to flush out rust and sludge
ith “a :hose. The .new “hassle-free’
purchaqmg a flushin
kit for-lgss:than $2, and spending 5
utes. 1o \lmml] the knt and comp]etely' '
flush the system. f
DRIV R strongly recommendq mmg
the flushing kit which s the fastest
nd ‘most ‘efficient melhod of flushing .-

- your-car’s ‘cooling system . at home: Us-

ihg A kiTS also ansafer: methiod, since
~St “eliminates ithe: need for.opening ihe
"drain_plugs, a possrhle source nf a bad

drain plllr;'\' as 4\4111 ‘as: the rad:ator:
drain mcl\ 10 thomuglz‘l* purge the's

qLuc fush?

‘,Replace belts which’:-are frayed‘
cracked, or.glazed. Ad]ust the belts
50 they have léss than %_ mch of

|nspect hoses, and res:
place as necessary. Hoses
cessively: ushy: or br




the instruciions on the can befare flush- i

ing the system by ellher'method
* USING FLUSHING KIT

Kits copfe with  nearly everything .- these splits ‘have a’ habit of burstmg .

-needed 15 flush. ‘cle.\n all -but the ‘most
corroded ‘systems. ‘and include easy-to-
“foltow. instructions.. To.install ‘the ki,
first carefully release-the ~pressure” at
the rudmtor cap. Ldgate the heater hose
which runs’ from. e firewall, to-the.
““engine “block, There " aré

the one which" goes Io the block Jis the

: ‘one you wwnl

©Cut 'the: heater hose in two near the
ﬁrewall Insert™the Tﬁnm provided
in. the’ kit,
‘two hose ‘segments to the T

the radiator cap and. insert. the splash

‘pipe:into -the radiator .peck. -Install -a .
- hose: (garden tvpe) at-the' T fitting. and ,

: turn th water. on full hlas(

toin the enLinFEﬁék
!hrough the system passanes and’ up™

= after ﬁushmg the system Replace hoses .

every.2:
~swdrn,

3 years or when lhey are

ing the. system"and inspectmz

. belts. Plam ‘water is. not, recommend‘ed‘

" check the

two heater‘
- hoses: one: runs 10 the water-pump, but

into:the;Hose: Tlghten the ..
| S : with the
‘clanips provided (see pictures): Remove -

~the rho_se ,
* that the tower=rad
, replaced ‘with.a hose

e support: wire. Also keep. in; mlnd lhat

or ‘extremely. “brittle  when:
firmly. ially watchful for
of splits. when:iyou squeeze ‘the

wide open under pressure; .
Dnnt o\/erlool\ the small, bypdss hose
on some; models located between “the
-water pump ‘and. “engine ~block. * Also
fower - radiator
carefully Thrs hose contains a’coiled-

~wige liningto keep it from collapsmg" -
durmg operation. If the. wire loses: ten-"-
sion; the ‘hose ‘can. partially: collapse ‘at-

.“high: speed:and.-restrict ‘coolant flow.

<This. results ‘in’ a- very. elusive’ over-.

" heating problem For this-reason,’ most
~mechanies- replace this “critical
every 2 years, renardless of 1ts appnrcnt

- condition:

/ :
Replacement hoses cle;slgnecl for your
car may ‘ be’ drfﬁcult to find, but the

more popular universal or ﬂe\uble type -

hoses” will: work” just_as. well if they're
of good quality.. B sure to remembcr

mstallmg one or’ two n

in very good condmon

‘Before’ mst'\llmg a3 new: hose clea.n
oﬁ the ‘connection with a

. pound.. Place new’ clamps (don’t reuse

old.: sprmg-type clamps, ‘éven if they4

look good)on each end. of the hose
before positioning _thé’ hose

clamps to:-about ¥4 -inch “from -the end
‘of ‘the hose when' it is properly -posi=

tioned on the ﬁttmg Tlghlen the: cl1rnp B

st short of cuttmg mto ‘the hose :

Also change any’“ho,se lhét_feels mushy.
squcezed ;.

hose . very .~

‘hose -

hoses may ,the system whxch will:

ire. brush"f’?
and coat. the surface with- sealing com-"

‘to. make
the clamping procedure easier. Stide ‘the

" and: ﬁllh the: system/ “re
Cwithowater.. In 9ther cast

) l.neverexceed a¥h

res serlous (lamage in
‘many’ cascs $0 bc sur there"is at least
M- inchofiplay.:o

WATER NOT RECOMMENDED

With all the hoses securely clamped
~.and th&belts properly tensioned, tighten’
“the. dramcock and replace any. ‘removed’
drain splugs. Ypu are ready to ‘refill the
+system aith thé.proper-mi
quality: anhfreeze coolant. -

Plain-water js no longer recommended
for: coolmg system- use; even .in sum
mer. Clycol base coolant has. many .

~advantages.over water; it (lrssrpates heat:
more readily, has a higher: bonlmg tem-
perdture and has Tust ‘inhibitors’ as wel
as waler- -pump lubrlcanls ' :

’ FILLING THE SYSTEM e
“To fill'a system whi has - been

ﬂushed ‘with ~the-‘fushing- ~discon-
se_at, the “T” and{

ow out at ‘the

’ “T ”'When ‘you! ve added‘ lhe Correct

wnh the cap provrded

-, mains in place; all ‘you hi

“‘time you ‘want' to ﬁush your c
system rs to hook up’

mixture of antifréeze

'nener‘ally about ‘norm

utlon actually d




DON T BLOW YOUR COOLANT

. ‘ing clamps however check ‘Chart A for

other sources of pressure - leakage. “If -

: your system,mamtams the correct pres-

sufe. but still overheats, check Chart B

for common causes of overheatmg

JUST N CASE‘

: Ttmely mamtenance should prevent
‘the problem of a hot ¢ar, warped engine

. block, hot temper, ‘and ‘expensive tow-. .
ing blll But,it’s a good idea to have " 7.

'a few items:in the trunk f‘br emer-
. genctes o
Youican: never tell: when a drive belt

1ight snap,. S0 do,nt_talte ‘any-chances .

: : ;Installing an inexpehs'ive coolant’ recov-
“iosery system is one ‘of the best ways 1o

“Kkeep your 'car's cool. Thesé devices are
standard on -some: cars, -and eliminate

,"wrth the critical fan bel(. Always carry

a ‘spare belt-and the topls 1o -install it,

“ ‘Spare radiator hoses 'shouldn’t be nec: -
essary-if you change the hoses:regularly. -
But.a roll of tape ‘and’a few extra hose
" clamps ‘can-be useful for ‘temporarily
sealing small'leaks or remstallmg a pop-
.ped-off hose. . . t s
A gallon of ‘water and a few rag,s to
protect: your -hand" when ‘removing "a%,
" steaming radiator cap are essential. The
" rags can also be stuffed into.the filler.
neck: to temporarlly replace a blown ‘

radrator cap

kS

Fmally, don't forget to check the «
‘coolant Tevel -frequently, and ‘be sure'”
- “to have the solution checked for freeze
-~ protection.. before the ﬁrst north wmdS"
start blowmg :

CHART A

. Check the radiator's lockrmg to be sure it .

~oisn't pulled up. of distorted. The radiator. cap -
..tshould seal easily and tightly on the ring.

"or leaks at the thermostat housmg

e Check for leaks . at the water pump The

gasket or. the pump’ ttselt -could:be: leaklng

" Check for leaks at the rad|ator seams.1f a’

can of radiator sealant doesn't stop the leak,

“you ‘should take:it to a: reputable radrator
“shop for repalr

~ @A head gasket couild be leaking. Drop some_ ;"
ol from-the dipstick onto a hot engine part;

such -as the exhaust manifold; -if it Sizzles;
water has leaked- into the-oil. Have the en-

gine checked bya good me’c'hamc

® t.nARFB \ =
. Check tor obstructed alrflow thgugh the °

- radiator. A ‘high-pressure ‘spray. from a: hose -
s usually sutfnnent/‘to Temove an accumula:
vtron of :bugs;or: other obstructlons jrom th

e Check the coolant |evel ‘w1th the engme at

= fom ring

operatmg temperature (be sure to release the

‘ ~~pre§sure and protect your-hand: when remolr

ing thé \Cap) Bring the level up to the bot-
‘the fllle‘r neck with- the englne
|dl|ng . t

i ?at thrrecommended strength Try one of

' - the-radiator: “Keep -Cool'- additives.

. Check ignition timing and brak

o gine:to run hot.

e Check the fan dnve and rts clutch




o (Thls artlcle complled in part from

, ;lnf.orma.tlo.n,Aproyided,vby Capt W
“liam~ M. Peoples, Hq.‘CentraI
; Force Reserve Reggo ,(AFRES’)

‘ Note Deparlment of Defense compo-
nents-have been charged w:th the:respon-
... sibility of “leading the ‘way”’ USAF ve-. -

“hicte ‘emission pollut/on -abaternent. Milit-

- ary-units desiring Specitic information on T 0

- emission: control should contact 'Capt Wil- i
liarh M:. Peoples,  Chief, Transportation o

Div' (TSLT), Directorate. of Logrstics; Hq. ...
“Central: Air Force Reserve Regﬁfn S

(AFRES) Elllngton AFB TX /7030 :




"'To ‘check _a‘cios‘e,d P‘CV;syst‘enﬁ, fi'rsf pull”:

the air supply hose:ldose at the ait clean- =

er. Becareful notto damage-the special
filter (arrow) to- which it Usually attaches.’

With the engine idling, “a’slight pull ‘or_

Pla ece of paper on.the -oil fillers

. tube (with the cap removed). If the pdper .
15 sucked against thé tube (with the en-
cgine-1dling), the air ‘hose Is plugged or- -
. leaking: ‘Clear :a plugged: hose with: PCV ;

spjvent and @ straightened coat hanger. -
~Replace ‘a leaking hose. 1t the paper still:
is hot sOcked agamst the tube; the PCV.
“VaN}/e is probably plugged. - ‘

[ B fd N

vacuum at'the end of the hose:means the
sLeystentis operating. properly.. An-absence
~ofivacuom indi;atés,a‘ plugged-systerii:

ution has been
1e==much.-longer: " CHECK VALVE

combustion’ engine pro-

v v : ydrocarbons and

nitrogen. oxide:
- ful’ phoutochemical?

<o southern urban areus, >+

" Lurge-scale efforts to contgol auto-
: motive - emissions “und the s resulting
~smiog began in the catly '60s, with in-

stallagion “of the Positive Crankcase : o E -

- Veniilation (PCV) system onallnew | | ORI T A
cars, i : i 7 S i ‘BACKFIRE-SUPPRESSOR VALVE.
POV SYSICTIL ot s the orbs ks of o AIR. ot o, dncrlnde.
Nicing the o T TR TR -
drocarbon.

mog-prod

g byprqducts,
_justments hay

“SeVeral ‘more control devices
“signcd 1o further reduce the emii
op-magoxide fror enters

s—Chalfornia

s and ud:

SSIONS COM:

ich day. Alc

chunges such as-reshaped combustion”™

with_‘reducing _caiissions

altered tune’
nplemented to:

: o seauses
“hydrocarbons and:nitrogen: gxides: om

“isbineinsa-photochemical ‘feaction = Smog!
Soriginally referred - only 1o pliotochicn
airpollution Jound it sunny southerrr

The term is nayw venerally.

air pollution in any urbun:i

will:apply in this-arii

‘performance “and
“them very unpopular with many: pco:

~smbg controls continue. {o-sap-engine,
ceanonty., making

| courtesy Cawlfes
0 T:

necessary. and will be. with

1 technological bre
our car is designed t




-

ull: the ‘velve loose: from its
and shake it ;if it doesn’t chck freely, re-
‘place it 1f the valve clicks, “check for "

“'vaculTr at-the ‘end.of-the valye(with the - -

sengineddling). If ndne~the:hose between
the Valve,and carb erorva

‘(‘if' not rlll_) ol

sfem. mainten:

'ou'll' rcrllly :

grommet -

urh passage::

6

Pulf the hose loose from’ the ‘base of the "

- carburetor (arrow). With the engine id-

ding, suction at the vacuum-fitting means"
‘the hose is plugged-and should.be clean--

Ced or replaced. The carburetor vacuuim

passage will-have to be cleaned |f there is- :

“No- suctlon at the flttlng

sulted’ bt.lort. pcrformmg anv such'

mamtcnancL

mentmncd Posll“& Cra

atlon systcm Thc PCV systcm W’IS'

: road draft tube whrch vmtcd unburn-v
: crl gases-from: the ‘cranl\casc drrcctl\r

into the: atmosphere.

The PCV system- reduces hvdrocrlr—,
bon CiTissions by c1rculr1t1nﬂ FFESh air s
~down through the crankease: to pick
up thc blowbv pases.. Thu,c gases are.

Thc WLll l\nown PCV mlvc 15 the
llLJFt ol é’CTdﬂl\CﬂbL ventilation It is

[

ciency.

o

the crankcase wxll d1lute the oil and-
cause excessive oil burning .md engne‘
~-wear. And, over a period of time, the:
pressure buiilt up 'in‘the. crankcase ca
“be t.ﬂOLth to blow engmc seals nd'

el

cause-Serious oil leaks
Servicing youl” car’s ‘PCV system

and prevcnts such problems

H . . i .
‘Cleaning the PCV valve regularly and re-
placing it yearly are esséntial'to keep the, -
ventilation. system operatmg at top effi- ,'
. N i

}

.'C’ln be doné. qmckly and easily, how- .

"m re (hdl’lJUSt shakmg the PVC valve i

Thc bcst trme to chcck out the PCV;:_ r

thc engine oxl Chccl\mg the systems.
s ‘,‘thls trequcntly W1ll help:

are Opemtlnt_

-"TWO TYPES OF PGV SYSTEMS . k
There dre two lypes of PCV sys- e

tems in‘use today The open system
'whnch was used- on ‘most pre-1968

nsuré they.

i cars; draws its frcsh air supply through e
a ﬁltcr msldc the. 011 filler cap. The

SEVEN BASIC SYSTEMS =
There are seven bdslc Lypes. of emis.
v ontrols used: on*American; cars

The~ opcranon

nd mainten:

’ simply “a spring- [Gaded: device” which
recuhtes thc llow of blowby gases ac.:!

. p-\nr

Iacadc
HOFC \.uuullvn \..IUQ\-U a_yau.r

on ncarly ‘all-cars since 1968, dra‘ws :

ﬁ]ler cap. (or sometlmes the rocker
arm, cover) Other than routmg\of the
clean air; the two.systems are identi-

cal amd T the: ‘check., procedUres are’

!

; ﬂCL proccdur" “fo

't\onr

i the svstcm bccomcs completcly

ases: trtxpped iR

“ bclslcally the same.

f-CHECKING CLOSED;SYSTEM
~ Ona closed ystem. the ,ﬁrst Htep‘




The alr lnjectlon pump s dr!ve be|t must
“:be in “good . condltlon and properly ten-
sioned for the pump “to dellver the re-
qulred amount of afr

{ attachcd to a ﬁltLr

A‘Remove the alj,deJPv‘ery h0‘§e_§t'the dlstﬂbutlon man|fo|d"(bn the exhaust manlfold)

)engme is f

-~ Ifyour car. uscs such a ﬁllur be

C'lrefu] not to brmk thn. moldc.d htunL'

~rephce tlk filter - as, TLqurLd Thcyi
‘molded- filter units -are a\unlabk for.-
less: than $1 at most p"trts or discount

houscs LAk

“With the engine idling, plaa your .

thumb over the. end of the hose, You
~should: fcel a slight pull or vacuuni.
‘ llldlCdtlﬂL‘ Wiris being dmw
\W'l\’ throu"h the S\’S[Lﬂ] 1fso. -the
svstun is operating proporlv lnc‘\tc

and clean-it, follownm7 thL pmccdurc

? given later : RER N

> PCMovalve Lusuadly in-the- FO(.l\u‘»;-«r—
.arm cover, or in the intake manlfold)f

all the ©

to “the!
from its fitting. With the engine idl-

the=carburetor:

- With thé’e/n'gllne idling,” air should flow-from the hose, 1f the-fl

ast idled, the pump is worklng correctly, The check, valve”
when- thé” delivery hose is removed. Depress the valve ‘plate™ 0 e
valve), ‘then release it. 1f it doesn’t pop back to its ariginal position, replace the valve, \

be tested

mcreases Hen the

A V-8 englne has a valve at each manifold, and both should be checked

buretor vacuum. passige - or. the hoqp,
between it and the' PCV \-.ll\L is plug-.

n(_(_] . .
" Trace the hose from 1hc CV \hl]vc
carburetor and pull-it-loosc

ing,-plage your hl]LLr over the fitting:
If you feel vacgum. the hose is plug-

eed rand cneeds to bt. cleaned (umng

the procuduru given previously) or-re:
plaud If thcn H no vacuum-at I.ht.

is pluggul and.musl be ngqm.d oul.“

This  job . -usually requires. rémoving

expert.

"CHECKING OPEN SYSTEM

and ‘is-best left-to-an”

a

_solvent with « Spout end. or an aero-

can . of automatic choke cleaner,

- works best: Tnsert the spout end (or”
a small serewdriver if you're using an

50l

acrosol spray) into the end of “the
valve,

shats of solvent.

Start the’ Cn”lﬂL and let” it ldle as
vou work more solvent” intothe valvc
Runsmll the valve, and lc.jgjgljc engine .

Tun 1 few m mmuus to cmpomtc lhc
solwm :

AIR INJECTION SYSTEM

Tm cxhaust emission problun was

t] ccond area 1o bc attacked-i in-the
~Airrinjection” sys-

l"\ wrth

‘(md work - the valve’s, spring -
plunger in‘and out, squirting in a fcw

1

B 4

‘( “hecking fan” mwn PCV x\mnm IS

: u LIlLlL lSIl L dﬂ\' vauuum arte unu
_of the haose, the system s plum}d

Cwith the Lnﬂm‘. ldlm*'
“tween-the aif Llcancr and, filler cap:

Remove-the: 011 hIlLr Ldp and cover
_the filler tube withra ~picce of papcr‘
- If the paper is sucked against the tgbic
the hose bc-‘

“basically the same.

~ plugeed. Clean the hose by running

first step-is removing the ol filler cap

mesh filter inside. Then, pmu.ud ta,

the systent is
ne I

except [Imt [hL v

the.-paper-on-the-oil-filler-tube check.’
Af there: js vacuun: ag lhp Aller - tube.
ann—-Just clean Lhc‘

fand soakingitin solvent. (o. Clmn the .~

) mrhon e

ZREH-HOHTD Clﬁf‘nuu.ll)ulu-
mxssion awere . introduced i
California in 1966.67. These dw‘icc%
“which provide for more complutc coms-
bustion of exhaust zases. were 1doptcd
ndtlon\de the followmﬂ year.Air:in-

JLL[I()[’I systems have: been eliminated

‘on some newer models, but mdny cars <

A %lran_htcmd LlOthCS han"u
“serveasa-cledning rod: ST

Althouwh the: air husu ﬁonkumcs
,plugs,on older cars. pluggmg ‘ofithis
~hose s Fairly rare..
“sence of vacuum ‘atithe air-hose. [hcrL

“some solvent through it and pulling a -
cle'm ‘¢loth throu"h the length of hose: o

If there s wnbab-

will and” tupbur‘étor vacuum
S0 previously explained.

e ] IE
lev}.. 19}
the sfiller-tube,

un.u_ IS~TIO mulum 21
ChLC}\ the vale hose,

ik A
| I ey

CLEANING VALVE

Cleaning the PCV valve should be

‘dune each time.the: System s checked.

1o keep it operating ut top efliciency.

- valve is probably plugeed. .

1ts rubber: grommet.

fully from

stall ‘a’new valve. ~1If the valve clicks.

will usuallv bc little or no vacuum gt
- the filler tube. indicating that the, PCV :

Locate the PCV. valve, pull it care- .
‘md;‘;
shake it If it docsn t click. fn.cl\' in- .

s OK .tIn that-event, either the car.

Canew mlv«_ costs less than$2 -

Howcvu [hL vaiw should be replae-

ed at lcast once a yu;r regardless of

its’ com_htlon or if it i€ plugged. Since
it's not
ble‘to. ry and. clean a

worth your
plu%gd valvc

While various solvmts can bc usgd .
to’ keep the v1lve clean a can of PCV‘V .

,passage.as.

T ave This systeni. .
o There ure gg\’erl tvpgs ot air IHJCC-
“tion systems - (known as the AL R
system -on. General Motors carsﬂmd

as the *Thermactor S\Istcm on Ford
products)
Usentially - the same manner. A belt-
drivenipump buppllcs air toan injec-

“tion. “ur-air—distritetion—nntfetd— -

(mountud ‘on them\hflust manifold),
whxch has a 110/71’&. posmoncd be nnd
cach exhaust valve, O)\y"Ln rich-air
“is injected into the exhaust . manifold

torcombust . unbllrncd hydrocarbom '

bcforc thcy are cp(pelletl as Lxhau’

mnnnue(l

but hey all-operate:in s

Y




mingnear the val»:;‘ Puli"me r
xmm,,, I >rmuld Ndw

“he i ,'L..Y)nstunt. flow “of “air

“Replacing ‘the air filter ‘every"
12,000 miles is the rmost com:
mon.air injection syStEln main:

i ¢ ever,.
condsthen e
;replace the

KR .
. pd
fromm
Ail”\)\\ mcréases when

TOAL! l'hL

“you l.n[ idle "the engine the pamp iy

OK
pulllpS ull

It thv anﬂnw is nstithcient, the
filter muy. be clogped or

uplaud SR e

. 'di:gblé.
However:
varis
'jund{

\xdl vas’in

v Crs

80,

.\‘uu
voll Aworth

il Ilum “otahe gj'i: e

i the pulle
“"h, the

CHECK VALVE

calse

the '\ul\ c

“Topreventexhuost
backing up through the
Lhkt.l\ W

Cpases”
s\‘ﬁ't‘:mf

Cral valves led These

~vdlves are usually locited ar the i

dhl[’lbU[Ul’ nmmtuld hul it iy besin.
stalled in
these valves siould Be checked regu”
larly. since thed asianally malfune:

Lo (\UHlL EEREL

the uir-hose.

Feeplar replacement.ot-these \ul\x_s»-»»

It
t

dk koyoarm: inuul), k

isconneetsthe: ar supplx hose at:
Thevalve plateshould be
~ .

IhL‘ up pmmon i
rhe iy nmnl old
with

L Canes )

Jepi

CtosTacreinal

the

fram’
spe-

Opud[mn n_)f‘

deturers recommniend

AW
§Uithe -
and releases

terniandte. Many ‘systermns,
draw ‘air-from
buretor -air cleaner and 'do.not
have a separate aif cleaner’

the pump will pmh«bl\ lmu t bk ;

how-
Cthe-car-

hose which runs from thezur-manifold
check. valve to. the T-fitting .near the -
bypiss \dl\L With the hose removed
‘at the T-fitting. and the engine idling,
ir should flow: from- the fitting” To -
Ssimulate deceleration conditions pxm.h
ofl the Vm.uum lll](_ which runs to the
Canti- bag ci(see picture) .
Relc he yacuum line afterabout
5 seconds. If airflow from- the. fitting
duu not dnmms} ruplau thn \’le

AIR FILTER
Other than periodic mspuuon and/ :
~or replacenient” of the, check valve
th only” rggular nm{nlcn‘mu
- Cur's njection 5\'b[<.m will prob bly
need s replacement of the system’s
air-filter: I his-should-bé *donéwvery
I" 000 mllu on - systems . fitted  with:
external filters.  Most of “these ‘units
“uscireplaccable filter clements which:
are replaced by removing the locking -

Jnstalling thenut.
oA ew AN fuse

srotatingair 14

- pl cvent: bickfiré: duriny

replic

position.
) if c.\’h;ms[

~Another spuml dunu 15 usu.l 10

hus ong: Iur'

S‘Lnum
. - Remove the h

o another

X Lll.ldll\)ll i

—mside-the air-

. SThese fiiters

th r ‘lxr‘,.c,lcztx1zcr; ‘
hC)\\L\’uI'_ and” er]dLlllL “this: filters
12 ()(,)U miles tdl\c.\'(.er ol both




V.[_aStimonth?s “B‘a'ckFYard‘ M:‘e’cha,'nric"y .
discussed maintenance of the com-

mdn PCV and air injection systems. '

‘This month; we'll begin with the
~ nearly universal manifold heat con-
. trol valve/thermostatuc air cleaner
~and cover the rest of . the smog.
devuces in. use today '

Note: As slated in the prevzous mstall

"1(:"11 lf your (.(lI'S eﬂllSSIOII svstem.r s

“are under warranty, the velucle should

he taken lq a certzﬁedmmechamc o~

p. the warranty (in effect. Also,

ion systems . var\womewhat and

“the procedurea owxlinéd here should be.

“considered only as qeneral guides.

“Copsulting a service. munual bejore“ ,

doing any emission “svstem work m‘ :

essential. ; o o

(Smog pictures courtesy Los Angeles Air'P_ol‘lution‘ Control District) -
: L ‘ L




l Th/e heat rlser valve (arrow), l‘ocated on

_the exhaust manifold or exhaust cross:
__over pipe, is cntxcal to engine - perform
ance, gasoline economy,: and emission
control.
© eratiom.

he-battle against air pollution'hns

resulted in the manufacture of -

some rather sophisticated” auto-

motive emission control devices -
durmg the past 4 years However, -
_ maintaining these néwer systefns 'is-
nearly as easy as caring for the older :

less complex devices. In most cases,

all you need.is a can of aeroso] choke :
cleaner or similar solvent a vacuum

gage (available for less than $5 at

any - auto sypply store), and of -

_course, a trusty service manual’
Regular mamtenance of mll smog

‘devrces is. essential for controlhng‘
- harmful: auto emissions which result

in air pollution. But correct operation

ot some of the more recent devices'
is espec1ally crmcal in a couple of:

other areas. A malfuncnon in any one
of these devices can drop engine per,
formance,T cause dangerous  engin

 stalls, and’ waste all kinds of gas. The)
latter is a big con51derat10n now that'
* gas stations are getting to you'at more -

than 40¢ a gallon ) rnany areas.

HOT AIR
: In ]968 69,
control]ed air cleaner system was f

' Flg 1 Ford,Thermo System—CoId

. Cleaner with engine cold.
- Note that all air that goes

Check/ it regularly for free op :

k rmostatlcally

: .Ford s thermo air” cleaner systeim uses a:"
thermostatlc unit -(arraw) to controf the -

air snorkel and: heated “air-duct,

valve does:..

If. the

ot operate "properly,“the

thermos_tetic nit:should be replavcke,dz“

wtroduced to replaCe Or in some cases ;
bolster; ‘the air: 1n]cctron system ‘The
}thermo system ducts heated -air iinto

the air cleaner.to raise‘the combustlon

- temperature of a qnld engme This. e,
duces hydrocarbon emissions’ by im-
. provmg engine efficiency durmg warm: .

“haust- manifold, When

i overheatmg

: : Lo
Gl
%unwmds gradually to close oﬁ the ex-

reaches operating “temperature the
_valve should be closed ‘to prevent“

“ever, corrosnon frequently keeps the

up-=—a perlod -when efﬁc1ency is low : :

‘and emission correspondnngly hlgh

The thermostatxc

_evolved from: the 51mpler mamfold
heat control valve (heat rlser) how--
“eyer,” which was orlgmally designed

only to improve cold engirfe perform-

-ance. Virtually everyicar which doesn’t
‘have a thermo sysfem uses a heat

riser, and some.cars usé both. systems
Therefore, we'll discuss the heat riser
fbefore gettmg into the: shghtly more
:complex thermo systems

HEAT RISER

The heat riser: is basmall

;va]ve on the exhaust manifold whlch
~opens. and zilows exhaust gases to-
flow into the intake manifold when
. the'engine is started cold. The: eated5i
o mamfold lmproves combustlon
thee engme ‘warms itself. As the engme
. warms. a thermostauc control spring "

“no. heat” posmon th i‘engme elther: .

- stalls or Tuns. poorly and wastes gas

' heaf riser should be checked regularly L
—at leastat every tuneup

‘ ‘f“gmes Wxth the engme cold check to' ‘
ee that the thermostatlc control spnng' .

forth freely nght aps with a hammer
123 ired to free a tightly stuck

the engine =

the fuel ‘mixture. How-




%

3 T/e GM thermo unit is a varuum con-
trolled device regulated by a tempera-
ture sensor (arrow).

. ) 1f the snorkel of abG'M system fails .

close when a cold. engme is’ .sta
check for at least 8 psi of vacuum at the
diaphragm unit. Low vacuum. means a

leaking hose or connection is causing;
“the problem. Hf the.vacuum is sufficient,

replace the diaphragm.

5 The ““temperature sensor s
faulty. if the snofke! valve doesn't open

properly ~as the engine warms. Lift the.
. air-cleaner and check for vacuum-at the

line which runs from the engine to the
- sensor, If there-is at least 8 psi, replace
_the sensor.

. THERMOSTATIC AIR CLEANER

" evolved from” the heat riser,
“ally a.more precrse device for con\troll

continued

- THE BACK-YARD MECHANIC

!
‘which
is basic-

The " thermo . air .cleaner.

ing :engine ‘warmup and the ¢ ambunt -

of pollutants expelled during this peri-
- od, There are two basic thermo sys-

tems, ‘the ‘Ford and  the  General

Motors dtvices. Chrysler products use

the GM system. and’ American Motors
cars ‘use -a- device very similar to
Ford's. Although. the ‘mechanics of -
the two systems dlffer their operanon
is nequy identical. “When the engine-
is cold, the air cleaner intake snorkel

‘closes off, and a'valve opens allowing

. héated air from-the exhaust manifold

‘ runnme efﬁmently (Fig. 2).

to enter the air cleaner as mtalxe (FlE 4
1) e

While: the engine warms, the .air

 snorkel gradually opens : and the heat-

ed air valve closes, allowing a mixture

.. of-heatad-air-and-outside aiT-to enter-

the ' carburetor. ~When the engine
reaches operating.temperature, the air
snorkel should be open and .the heat-
ed alr duat closed. since no more heat-

" There are special thermometers and
techmquen to make sure -that the.

‘thermo Systems are Tight on. But the
-specifications are reagonably broad, /
“and if your.car runs satisfactorily dur-
-ing warmup and checks out according /

to thes¢ general procedures. it shoul

[~ be. OK. However, .if you determine

the system is ot nperatmg Correcﬂy

- it’s_ best .to _have. 1t.ﬁaccurate]y cplj-
, brated by a cert:ﬁed mechamc /

'FORD THERMO SYSTEM . -

“valve.

“the— engmc*’“

]

i

The Ford device uses a thermo-
static' control spring connected to a
single valve which tontrols both the

“air snorkel and heated air duct (Fig.

1). To check this system;- first ‘make
sure tlie air cleaner is. properly con-

: 7nected to the heated air pipe or hose.
With the engine ‘temperature below

R5°F (a thermometer can be placed”
in the air cleaner to check this), the

~air-snorkel should be closed off by the
check for a broken -

If--not..
thermo control spring or a binding
‘valve. A blndmg valve can be freed

““with solvent. Replace the thermostatic

unit if the sprmq is bgpken.

Start the engine and let it idle. As

the engine warms, the valve should
Glowly open the air snorkel and close

off the heated air duct, If this does not. .-

occur,. replace the: thermostatic unit.

Before the ‘engine reaches operatinE\ :
temperature,; you should test the vac- -

uum override. -7 . . o
With the . enune ldlmo rev it qnlck

“ly. “The Vilve should pop. open and

mv( the. engine a'needed breath of air
to kccp it from stalling. If it doesn’t.

i

/Flg 2

' Ford Thermo Systém— Hot

pull ‘the vacuum line 'whviCh' runs to

the override unit,
least 15 -in.

and check for at
of vacuum with the gage.
If the vacuum is low

U there is prob- .-
~ably a'bad cohfiection o\\lcaking hose. -

If the vacuum is sufficieqt
override. doesn’t work,

but the

Ford).:~

“GM THERMO SYSTEM ™7 "~ - |

o ~
- The GM device uses -a  pivoting
vwlein-the air cleaner neck. similar
to the Ford system, but'differs in that
it is vacuunt controlled (Fig. 3). The

ride system which opens the air valve
to prevent a cold engine from stallmu
when accelerated.”

To check the GM system begm

with the engine cold and not runding..

The valve in-the air snorkel should
be open. The valve should close im-
mediately when the engine is started.

If it doesn't, the  temperature sensor-

“inside the - air cleaner is pfobably
faulty. (Fig. 3).

probably

re lace the
vacuum device (called a motor bv‘

GM device also has a-vacuum over-

Lift the air cleaner -
" body and instal} the vacuum gage to
~the line which runs from the ‘engine

to the bottom of the tem-p sensor. If.

As engine warms up fully,
all ‘gir comes from the
*.'.air cleaner neck: The
" valve-has been: imoved to
block off the exhaust -

COLD AIR

manifold: dycl
"Below: 'V acisim maotor
con_be lested by
. 'removing from air cleaner
< and. connecting it.to.a .
source -of engine ‘vacuum,

i

O oRiveR

o




'ﬁfReadi}’rgsi at: the vacuum advance  unit J:°A" special ‘pressure “vacuum. filler “cap”
~.are.used to determine iif :the car!s:vac- must:bhe used ‘on all cars equipped-with
‘uum jadvance/retard controls - are. work: : : a-fuel‘evaporative system.: " o )
ing ‘correctly. ‘Most ‘cars ‘use -several-of. . S | B : . old ‘ g P
‘these!.devices, and a ‘manual should he . o )
consylted for the specrflcs of ‘the devrces g

your car uses.

o tions. Ifithe ™y

“controls,

‘there isn't. 8 i of vacuum ‘.n thL’
SCNSOT. look forilr aks or bad connec-

cuum 1s ru,kloqu.nc. res
place the sensor. e

VACUUM CHOPPE/S
Introduced \vrth
kmr cleaners a$
on many 1969-70. cars were. various
types of C"lrburrtor Jnd distributor.
_controls.. The most common of thesc
generally ¢ called  vacuum
.choppers.are dcswm(cd to eliminate
spark advance below a certain speed:.
~and -during . chLlcmu n. These de-
~vices cut do“n on emissions. but can
'dﬂn"crous}v cutengl erform'mcc

the

wrand kil vour gas m]lLJLL if they're not

doing thelr thmn They should be
- checked .\t CVETY tuncup.or any time
thescar seems. Lo, bedown ~on power
and everything else checks out. Y.our

'_m’muql tells cmcr]v whar admncc/

- retard systems vour car uscs, and
gives spwrhc chwkout proccdure

Terc are thrcc tvpcs of V')cuum

CLEAMTR ALYy

‘thermaostatic’
“clean air p’le’l'ﬂLS‘"'

. chetked: for general operation, Thc_

¢hoppers. all: of which can be casily
I‘ord General Momrs‘ and Amulm,p
Motors, systems arc checked in essen-
tatly the same manner. The
rear end must_be supported  off the

ground to allow the wheels to be turn-
.cd-by the drive shaft. The safest way

- to.do this is to drive the car against a

S sensas ovcrrrdes the: vqcuum choppcr

. dccclcr.mon

sohd wall (on a-level surface): QUChvf
as concreta block,aamec wall.’ Thenr

raise. the ear’s-fear end jist enounh to-
‘vet the wheels off the'd round and sup-"
port the: car with mfc[v stands. Be "
extra sure.the <tand s locking pins are
fully exended through thu holes. :\nd

chocl\ the front whcels

TORD

i
1

The. Ford vacuum chopper uses
speed  sensor - device which “doesn’t
allow vacuum gdvance below 18 ‘mph...
on accelcmnon or below 23 ‘mph on

If ‘the’ ‘operating temp-

srature is helow ﬁSOF howeve

: uur Aenging ;urnc !

K)M BASE OFf CA“URETOR

Y

; F|g 3 GM Thermo Syst m.

! Schematlc of GM system

‘Note vacuum hoses "

“which must’ be dISCO =
, ected to perform vari ous S

car's

lecated  in
‘manua]) may also. cause- mcorrect .
~ovacuum ¢ “advanee.,

‘ "md checkme .the.

: ‘,the vacuum page

,helper 1c,eler'1fc
. with the LSS
; untrl a

B '

This lllows spdrk advance at Al
speeds to prevent cold engine stalling.

To.check the Ford. system.: pull the
vacuum line which runs from the car:
buretor to the advance unit loose at
the unit and attach the vacuum gage:
With the car properly raised. support-
ed. “andat -operating: temperature.
have a hLlper slowly accelerate. (with
the transmission:in.gear) until'a vac.:

-uum. reading_is obt’nncd—«thls should.
“occur around, 18 mph

Nonexistent .or mcorrec vqcUurri ¥
readings: can, be caused by a hroken/‘
qpecdomcter ‘cable; faulty speed sen-
sor, or Jeaking mcuum line. Have the'

tem mspectcd/ by a mechani€if.
the vacuum I'C'ldln,"S are lncorrect an

all Connccnons chcck ont.

The tcmper'\turc sensor (usu'\l]y',
the - door—check vour;_

The temp sensor
can be checked by coolmz it with ice

I -full- vachum advance rsnt
ble with th sensor below 58°F

' rcplace it

' GENERAL MOTORS

The GM systeni' is controlled bv a\

T transmission “switch® th'\t 'ﬂlows vac.
‘ uum adV'mce when the caris: shlfted' g
“./into high  gear. The

“generally ¢ checked; ‘but; because o the -

device can’. be

compllcatcd operatlon of the system.
the car should be taken 1o a qualified

'mech'mrc A the chopper s m'rlfunc

tmnmg 5
With the -car 'roparlv ralsed, nnd,
ttached. have youri
'to about
gh rzear or ;
'”'mtom'm(}

cuum reﬂdmz as.



gage should show vac.
uum: with IhL car ﬁer(an in high -
.Cudm shou dmp when' the
car s decelerated in o lower gear. If
“not. check for a leaking vacuum:ling
mehen toblems should:be hm
“died by certified mechanic -
The GM system alsa uses ]n\km
_,umpemturg ourrldL similarto Ford's
aterthe temp sensar (your,

S0 ‘Hihh “Thg ¢

s Inc.ltmn) and check
with'thg Ford's tcm- :

4 AMER!CAN MOTORS
American. Mators car:

tran ‘m1551(wnAC()ntrg1]ch1 advance’ sysj

tem——check your manual for the spe-

»

he m<1]y
“-chul\gd with xhc car rusur’w normally
on the Umund Locate the, around
‘wire which is conneeted to i switch at
the nrhuruor Ihrottle 'stop screw
“(Fig4) Run.the: engin >at ld]c "m,d
connect the ground wnrc e enginge
speed increases w
conmcted thm me \'

emmmn cons
cs are mc oncq wh|ch ‘ac-

‘ARCO Publl';hlng (‘0 |n

bl
I as

. pas Tink to he

Ssystemchecked:out ;hyb :
A pressure vacuum o gasoline ﬁll(,‘r..

Jing rw

‘(F«guresl 2.3 and 4 / R

l
extracted from ; /
AUTO'REPAIRS YOU \
CAN MAKE,

o

)

. Fig &
Chrysler distributor *
“with. solenoid control

1

“ones.which scareoff-many-awould.be
h: uk‘\' it mechame Actually. neithes r

AACUUMT HOEE

L SOLEMOID

and could eanise [h(‘ funl v\nL [n (‘nl

lapse

of theke svetoms require. much main-
tenance, and <hmllr1n t freak you mn
“The first device is the fuel cv: 1porative
system.adopted -in- 197110 scontrol
! h\drnmrhnn (‘Tﬂl\\l()ﬂ< frnm (‘l vt

pnr lm
. the cvapomtwc system
15 ;uqr a° C]DS(‘(‘I fuel system:which re!
routes w.lﬁtcd liquid. flsel hwck,m/f'ﬁc
rc1l5cd,, It .1lso‘sr0rcs.
fuel vapors instead of venting them to
“the atmosphere” The evaporatiy  Sys:
tem “doesn’t’ gener d”\' require /'mv
mamtenande excep fnr a periodic.re. -
pl.uckmvnt of - the h.lrmnl canister ;-
“fused for storing fuel vnporc) or s
filier, if <o Lqmpp 4: Your manual
outlines the requited maintenance nn
“thig ",th Prnh}eny can (lm(‘lnp n
the ﬁ\'%h m.however 'md 1f ym] 5mf‘ll
exXCessive gas mpnrq] orilthe enmine
starvcs from: lnck of fucl:

mc'ch'mu‘

:1p‘musr- be used with thc* lud c

ol

have the

:E('R

rht‘ mt‘ﬂt recent o*mlxcmn \\ tem ,g
the Exhanst Cras
(EGR) systen. The
v,o redice ”""'“‘L,ﬂ
v recireuiating exhaust

Ovy

he-infake rmmfnlri 0 dnlmo the fur-l-ff ,'

whu‘ : rLdum s, ﬂamL

tempgrature, -

charee”

‘ I\'("]\’

f,‘;simplc with™ifs main s‘om.pﬂncnt be:

ing” a vacuum-operated valve, The
different 1ations of FG
S\’\[(’IHQ are Tﬁﬂ ['\lll'w rOus I() (‘ﬂ\’Cr
“here. but casy prnwlures for nnlm
taining the system ncml on your
can he fmmd in Lm\f up to.
VOthis s pene ,1Ilv the xmn dc
c‘ ﬁtnrvf You're <mcl{ with-‘em-—
oronot ,»\nd since thmt"d

I c*lﬁn: n f vor hy

Rpcirculation



k,ave you always threatened tof' '
—but never really gotten into -
'back yafd mechanic-type work?
If 50, the reason may be that
ydu think all kinds of expen-

“sive cqunpment is needed to work on

‘your.car, But\ this just isn’t true. Sure,
scientific engine analyzers are. great,

~and sometimes miecessary; but i m many
-casesy snmple equipment. wrll do the ° |
‘JOb Take the $5 vacuum gage for'p"-f
“example. o 0

The “engine doctor,” as thc vac

‘uum gage is known, can qulckly and
accurately diagnose - more than 30;;

engine  ailments, includir u
valves, 1mproperly adjusted carbure-‘ :

tors and ‘even: blown ‘head gaskets

Sound like a lot ‘to expect from such .
a snmpl%, 1nexpenswe device? Well,
it’s not when you Iconsider how im-
portant vacuum lS to your car.,

VACUUM ESSENTIAL ‘

Your car’s engine creatcs «'and ac-
tually operates on vacuum. In ad
‘tion, many cngme parts and J8Cl
SOl’lCS are controlled by vacuum, 1n

‘,D

Vacuum is. crca‘ted»m each engme

, cyllnder as. the ‘piston goes ‘down on

its mtake stroke When the intake

. wvalve. _opens, the fresh fuel charge is
*drawn from the intake manifold into

"“the- combustion chamber (Fig. 1).

This - creates vacuum ‘at the. mtake', f

mamtold which varies -according to:

“the: engme 5 operatmg condi ,'on Vac
: uum is hxghest when the engine i

crly, there is a §tcady, constant vac
‘uum. at_xdle as each cylmder smooth .




An lnexpenswe vacuum gage is the back-
-yard., mechamcs most. useful dlagnostnc
tool PRI

AIR ENTERING

-

CARBURETOR -

FUINTAKE
o MAN»IFOLD N ‘
£ INTARE. . EXHAUST
‘ VALVE' T NALVE'
: [ s R
Flg 1 ;
ldle: Throttle plate is c[osed—vacuum is -high:

Acceleration: Throttle plate opens ‘(shown). allow-
7 ing air to‘be drawn in—vacuum drops, =

'ittaeh the gage, as you ‘might
lf you: cxpect accurate, reliable

r's englne Is in good condltlon

9 oxan v
o e M
"By gers F

To get accurate vacuum read{ngs the gage must be attached to a prlmary Source :of:
manifold :vacuum. The best.installation procedure varies from engine 1o “engine, “hut

simply. attachlng the gage | to. the vacuum advance. line at the dlStI’IbutOl’ doesn t work:

. e‘,,me it shouldn t bea h ssle. Adequwtc

vacuum gages range in price from 34
to $12 -at “most. auto

/
ware. ; : _/ \~‘-m1rmM5e ‘

; SE\IERAL METHODS

The 3 most c/omfhon vacuum gage

umsmlhnon -procedures” are outlined ..
below, byt for best results, follow the/ s

procedure recommcnded by thegage’s

*‘manufacturer On older—cars. with

vacuum- oper'lted windshield wipers,
installing a gag€ “is., .super-casy. Simply -

remo"vc,th/ ¢ wiper svstcm vacuum hose -

4'1t the intake manifold: and attach the

gave’s hose. Few cars, however have

SRS

j vacuum- opemted wipers - today, . 50
~youlll prob’tbly need to locwte another .
: vacuum source.

and “discount
‘qtores The better modcls howcver

MTnv-ths have a threaded blug in
the manifold v hich can be .removed,

“and a spccml ﬁttlnL 1n<.t'11]cd This fit-.
~ting s’ usually supplied with the vac:
‘/,uum gage. Bul if your’s.didnlt come |

“with “ope, or’it:is the wrong snze/a
1ould be ab e0 supply

©afitting which will.we

1f there isn’ta plugin \The mani:
feylmply obtain a’ T-fitting which
edn be installed in a vacuum line. The
hose ~ which  attaches “to- the.. power,

‘brake unit: or the vacuum. assist-

disc brake- equnpped‘cars

. Attach. the gage as close to t,he vac--
. uum source as possnble

GAS MILEAGE?
“When you hdve the- }Daae mst'llled

“-according. to instructions,” warm- the’
cengine to operating temperature and
'set the idle to spec1ﬁcatlons Theen-.

Gontmued

g
Italso dlsplays accurate eng|ne-d|agnos
vata glance ‘ ’

R»ALC

-G
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ing. correctly to get an,

m readrng smce vace

¥ plate openr gs they
el economy. Many.
- people- 1nstall a dash:mountable vac-

uum gage and use it to help maximize

“their gas:mileage by drwrng wrth high “

vacuum readings at all times. -

. CORRECT READINGS

~vacuum’ reading -

ranve when 1dhn

: ,past 20 when |
~and: closed qu1ck1y, the engme 1s ~1nr

cate a problem

INCORRECT READINGS “ :
~ Probably the most ‘compion “not

~'so good” reading is when ‘the needle

“oscillates slowly "This means some-
thing is causing engme speed to fluc-
- tuate—probably {glity carburetion. If
you - get - thi pe of -reading, first

With the engrne warm and 1dlmg}'/check/he condttlon of the ‘gasket at -

_properly gemng an: mst%e‘herne

s -easy. S Simply- watch the-
pape’s needle. A healthy.. -
. /ens_lm will give a steady, constant -
e vacdum reading between 17: and: 22t

n some ‘newer 4- and 6
‘ cyhnderxengmes however a
of 15 inches is considered acceptable

-~ With - high- performance engines, a-

ght ﬂlcker of the needle can also be

- “expected. You should “discount” for
the fact-that the _gage reading will -

‘drop about”hnctrfor each FOOO feet
abovesealevel.  ’ :
CIf your cars engme glves a steady

A aracuun gage ineasires ta_cu,u,nz, in’

mches of merculy

ading~

.‘the base of the carfuretor; ‘and tight-
~en’ the -nuts, holdmg the carb- to the
manifold. Al make ~sure the nuts
holding the: mamfold to the engme are
tight, -and “that- the -air Afilter “is' ‘not
;plugged If the needle still fluctuates, "
~the "idle mixture probably needs ad-
Justment R IE

Locate and- turn the mlxture ad
]ustment screw(s) m untxl the” gage

‘reading, drops 2 “inches, or until’ you:

op on carburetors equipped

~with, idle’ limiter caps. ‘Then,/ turn the

screw(s) out until the gage reaches
the ‘Highest obtainable readlng If:the
needle :still- fluctuates -after resetting-
the mlxture and the carb has gohe

~—With ‘more frequent use
.- regular vacuum check

30 OOO’Tmles or so, better try
or rebu11t carburetor

: explamed in. the gag

The accompanying ‘chart shows some '
of ‘the ‘most ‘common readmgs and
what engine - malfuncttons they mdl-.
“Cate. Most service manuals and auto

tuneup guides: al 1T
he vacuum gage.

’ MOTOR MONITOR

The vacuum  gage is -an elxcellent
diagnostic tool when you h'lV engme.
problems. But,its-real- ‘ﬁre oceurs

y makin
ou canspot
~developing problems and correct them §
before they become sertous :

he best way to 'keep caenstant tabs.

on your engine is to install a perma
nent dash- mountable vacuum gage. .

These “moto momtors are available.
for_less_than/$6 at most auto upply”

“wand drscount stores. Since:

cahbrated in fuel econofhy’ ranges,

they will help you maxhmize your gas

i s well as give you a com-
ine: analysls at'a glance. ®°

! CARBUKETOR
“ADJUSTMENT

gy are v
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Correct .|dle speed is crltlcal in controlhng em|ssxons
idle’ should be set precisely to the m"
,facturer's  specifications . using a ‘tachometer. ang

gcedures. Hot idle is sét at the anti-diesel:
ing solenoid on engmes SO eqmpped~—at the. throt_tle Imkage

dlesehng Engin
recommended

-_on rnost others.

is H}rtﬂ-—a%(}f “GeiF ‘md plaecd

- —A-sticker-inside"the engine compartm

of-all 1968 and newer cars gives the
timing and idle specifications. .. -

LfUl’L thL ann@

allmunu,an ‘L\lm amount. of U'lS to
enler” thc ann\. al switchs oﬂ

er IdlL speudi and'
pmmmz tLlﬂle’dILlﬂ.S used,

hullu burnmﬂ fULl mixtur
s Idlc ’ wmtmn timing s&ttings. ‘Rc

ardmu the u;%m/ﬂ/gn curren engnes’
eritical ucing cmnssno 1s. How-

: D. I bc cause the Spdﬂ\ Is

SL'()f/{U\\LY;,‘ taric fuels w 1ch butn
‘honcr and’udnmbulc to dies¢ling.

”‘sownowsv et

BL(.dUSL of thcse engine ;tune -fac:

tors. - the hrc( thing many pLop]e do
heir car starts dieseling is switeh

~to a higher octanc fuel ~and/or ad-..

vance,the llmmg H}uhcr octane fuel

starts dieseling? . Well,

tHEQRMIATION

‘.’Hill.lf H\\ISSI(H’- SN
SVOR G ANy I

[l

'

~may climinute dieseling Since it burns. -

cooler and reduces the engine’s oper--
“ating témperature slightly. However..

this isn’t the solution to the. problem.

cand - if may damagé an engine de-

signed to run on sub-regular fuel.
_"Advancing the timing. richening the
fuel mixture, or-deoreasing the idle.
chd are other mct} j0ds some pcople
use in an attempt 1o “Control dieseling.
; But, doing any .of these thmu mcrcly

“ defeats  the ‘necessary anfi-pollution

measures- designed into your, enginc.
And altering any of:these adjustments

from factory spccxﬁcatlons is usually '

1llu_al'

so unons"' :

So what can you do if ypur car
despm pos-
_sible fequent ev1denge to" the con-

cannnued

‘Alm the
'pomter and ‘sight directly down the mid-

’ lgnltlon tlmlng must be “nght on’- for today s emission- con-
trolled-engines to.'run properly, and not ‘diesel. Marking the
_proper timing notches-with: fluorescent and/or white enamel
paint._makes ‘them more visible. This “will facilitate more
. accurate settmgs—-espeually when uslng a weak\flashmg ]

. neon bulb tlmmg hght ;

»

R ST Y

light - carefully ;at the tlmlng

dle of the light-to avond’ error when ahgn~

ing-the timing marks
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trary vour "cars cnﬂmc is d
not.to run on after you bW]tCh it off.
f ot docs
~needs'a tuncup
But let’s say you just put a good

" tune on the envine and it’s still re-.

aned -

it's probably because— it

_cially-on- model

n *'specml “antic drese]mg
devxces Onc of these devices. is used:

on’ ‘most cars built after 1969—espe--"

tth_lameLengmes i
and/or. automatic: transmissions. JYou

manual 'shows: what type ’ﬂf devi
your c1r uses; 1f it'is SO%Ulpped

Remove the air cleaner assembly and
10cate the: solenord at the carburetor.

luctant to quit when it should. Then!
the first thing to-do.is m'tke sure the, -
“idle speed and ignition, timing are set

L L)n.lCtl) to the m'muhcturers specs.

, Mlsadjustmcnt of ‘these critical, set-~
tings. is:very frequently the.-cause of -

dlCSelln”

Vi

ANT! DIESELING DEVICES

lf all essential adJustments checkv

out und the engine s Stl“ a bit: ovcr‘
unxnous at switch-off.
into’ the« car’s

In 1969 af[cr engine tune modlﬁ

' utlons on the 6‘% models: made dlesel e

‘mn common. -the manufacturers be-

- _.anti- dlesehng

you'd better .-
! anti-diesel'ing

operating tem peratur

off. If it does'
replaced

ormonTof these devices
is the7an

The' solenoid s a-mechanical

and controls dieseling by allowing the

“throttle’ plate to’ close completely
" ‘when' the ‘ignition is turned off.“This

prevents combustlble air- and- fuel
from entermg the
_switch-off. T

o

is warm-and off the fast-idle €am. the

plungcr_@;et-ends—ae&mst—{he*thmrtle— picture )

llnkaue or - throttle-stop - screw and

: eseling solenoid; ‘called -

- a throttle=modulator .on_ Ford ‘prod- .

;,‘,ucts.:
__device that ‘mounts on the .carburetor

cylinders - after

The solenoid’s main. componentisp
A} specnal p]unger When. the- englne -

Wth the engine warmed to oper'ltmg‘f
tempcrature and the idle properly set; .
have a friend "hold down the accel-“ :
;era‘ or (w1th the enmne off) ‘so the

thiottle lmkag,e is retracted fromfthe——-———~

solenoid. : .
Then: simply watch: the: Z]Cthﬂ of

‘the solenoid’s plunger as.vour friend

switches the ignition on—then off- If
the plunger extends with the ignition’
on—then’ retracts whenthe ignition s
sw1tched off, “it's operating correctly

. If the pluntzer fails to move, dis-
connect the: w1rc runnipg toi (see

the -engine ot running, touch the -
“wire to a metal 4 #oround.” If the wire
sparks Lhe_soler]ordus fauJL)L/Check




on yOUl' car.

dleselmg solen d has been replaced
by msnmple re]a.y system that engaee’s_
- the. alr condmﬂner compressor when‘ /

OTH ER CAUSES

Dlese]mﬂ is nca ays the re-fkf ,

srmply pull: the w1re loose at - the
solenoid to check the solenords ad
justment. Idle speed should. drop and
preferably. 1 the engine should stall or’
~die. Ifiit does, the solenord is adjusted
’easonably close to specs. !

- If engine speed doesn’t drop oﬁ
consrderably when the. wire..is. re-.

U ment Adjustrng the solenoid on most
- cars' requires - simply -turning the’
fp!unﬂer__agll_lstment nut and. the

 throttle-stop screw until the engine
“idles properly, and staﬁs when ‘the
-~ plunger retracts. Check your manual '
,for the correct adjustment procedure :

: busﬁon chambers a5 the “engir
“turned off——helpmg to ellmlnate
: dreselmg »
- This type of anti: dreselmg system‘v
can be very easily checked for proper
'operatlon With “the - engine runnmg' :
: _randc’all air conditioner -controls in the
- “off” position, ebserve the air condi-
~itioner compressors clutch as-a friend
; swnches off'the. engine: The clutch
“should . ‘engage for several seconds
,slowmg theengine. ..o 2

cult of an nnfunnA

.

- 1f the clutch doesn't engage when‘
‘the ignitionis switched. off, 1ook for
1 loose onnecuon at the compressor

° inoperable or
's e anﬁ—-d&eSelfmg devicr: Howeve
. arefa few items Wthh m'ry g0 un-
~checked in a rcvuhr tuncup ‘that can

v mamfold

oproblems. A/ lmc'

e andol
e AR O

_impreperly '1dJusted‘
contrlbulc to or cause dieseling. The
riser) and thc thrott]e lmkaee 1rc two,

“heat” ‘p‘oéiﬁon the fucl mixturc will
be ‘overheated. |

-.and other performance problems The

V'rlvc should be checked for propcr

On' soiiie 1970: 7l Ford nmrlolr (l/nr('l—," v
nav.ocenur-hecanse u/ /(’ulh(l(l\ lhmuc/l
sithe ﬂll({l/l{llr)r

wariing lighteirenit A
lahle fmm Ford 1o cureihis. -
llur dm(l{' may alm o

sdiode kitis'

cause:dies

L

he'lt control valve (heatc'



: |usted“r12ht on. however OCC"thORﬂl‘
,red norm"-tl on to-

dieseling: 1s €ons
“day’s’ cmmsuo -

pehtmn and douscd‘ 7re0ularly with

Hard:o)

~especially_when they have vbeen run.
a hot day.. But there are a

sblvent 10 keep e operatlnﬂ freely

}couple .
‘give. your engine a break— epecml]y
*whuxrt s 'mhtly averheated and you

contri ) ~think it might want to. keép runmnn'

_also some;nmes dc ,rable ta leave the
ise]ector\ in “Drive” and your foot on

fhp hrqlm when \mn “shut: an the ens:

——thpg{-ﬂc——pl&té@pen-—shghﬂ—)—-Wh@n—%h@-—&ﬁe!—yMI—tc |-it-t0-5tOp--

enmne is shut’off. The linkage should - First, always let the engine idle
W ean and \ehecked periodic-
ally for free 'peratlon

}:ven 1f you hay evérythmo ad

normally for a few. seconds before.
shutting it -off. Revvmg “the:engine -
_]USt as you ﬁWltCh it off not: only'

“ gine. 'Evls keeps the engme .under.
load; and he idl speed: from increas.

mg 'md endmg exces% gas to thc, .

'cyllnders at switch off. .

A stuck heat riser or throttle Ilnkage can ause or cont'
to dieseling. Check both mechanisms regularly for. prope
operation: Frequent dousmg wuth solvent wnll help keep them

o ;worklng freely

of-the-carburetor- and~combustlon ‘cham
bers wnth areosal ‘ETe!ner-decarbomzer':
will ‘help ‘keep your. englne runnlng right
as well as deter d!esellng e







An mexpenslve battery hydrometer'
vides a "quick -and  accurate batterv

; —gfan%eé L.
5 fact you 've prob ,,
normg’l not totally abust

y been’ ig-
your bat.

- strength: test. It is also handy for addmg
b ; 8

ery all summer and gettmg away w1th'}, e

. But unless you want to be walking :

fthat first morning winter hits “hard,
. better reestablish a proper re-
“Iationship with your battery. :

exprre he first timé the mercury drops.

“This is because cold absolutely zonks
fully charged "battery -

a battery
loses nearly 65 percent of its available

_power: when the temperature drops:
.your-car's:

from :80° to 0° F. But .
engme requires: 214 trmes the:crank-

ing power to fire up at 0%as it does at -

- 802 Fr So, you can see. why it’s es-

the cold season before the bottom
drops.outof the thermometer

‘Also, by getting your far s batter
in shape now and: keepmg it that ‘way,

-~y(au’ll saye a lot” of ‘money.- You |
shouldnt have to worry ‘about tow
P]us with:;
proper. battery maintenance and care.
an easily double the guaranteed e

charges or jump starts..

‘chnistruction. But chances are you
have the old-style battery. that’s going’
to. requrre a brt of preparatron to get '

heavrcr than water.|t

, n:,_SPECIFIC GRAVITY
Many, batteries make’.it throughlﬂ
, summer without a hint of trouble but .

A standard storage battery pra

duces current on demand through ';

chemrcal reaction. between the battery

~ plate matenal and the‘sulfurlc acid in”
~the: electrolyte liquid. When a battery
is fully
*centage of acid in the electrolyte to

éharged there ista’ hlgh per-:

react with the Plates. Since acid .is
‘pecrﬁc Lra\'l-_

ty is hrgh rf a battery 1§ in eood con

- dmon ‘\
sential to get your battery ready for-

4

4mater1al in the plates and’
a solid’ subst nce (lead sulf

or sulfatrmz ‘
: ‘specrﬁc arav‘ )

gone out of solution. So low specrﬁc

gravity mdrc'ttes a weak or drscharged

battery \
. STRENGTH TEST

\

_o check outla battery w1th a hy
drov eter ’ srmpl draw a sample of -




7004 from the grawty readmg for each
10 degrees below 80° F, or add .004
or each lO degrees above 80° F o

every cell, it shou]d—be 1
by a reputable shop. The battery may«
be ab]e to be revitalized by ¢

eavy duty commercral

. battery : ‘1th a varlable load tester If
_ youare uncertain of the battery scon-
. dmon ‘

= .clean

OTHER MAINTENANCE

If your battery passes; ‘a specxﬁc

grayity test:and/ or is brought to full
«charge it should get you jthrough the
cold season with rio swe t—provrded .

“you. take several more precautions.

_ Dirt and corrosion on the battery. case ‘
and terminals trap mOlsfure and pro-
0 mote slow dlscharge To prevent this,
you should perlodrcally remove the
battery from the car and thoroughly :
, Many GM  cars, however,s
’have sealed side ‘terminals which re-

‘quire only occasronal w1re brushmg
.of the termlnal ' :

= PRECAUTIONS ;

Before handhng a battery however

~"-be'sure to remove all rings and |ewel :
ry. Also, ‘remember that battery-elec-
, trolyte is an acid solutnon it you get; .
kany on your' skin or colthmg -

. 1mmed1ate1y, and ; wash your:
hands and arms with soap and water

when you'er through working with the
‘-battery ‘Finally, never smoke when
- working around a battery. Batteries

normally-give off explosrve hydrogen
gas-,.espgcrally when being charged.
When you're ready to"remove the

. Dattery for cleaning, locate the ground
. cable—this is the cable connecting to.
" the engine ,or car frame; Nearly. all-
‘American cars are -negative ground
~but check ‘to .be’ suré. The negative

able should be black and the word"
Neg” or ‘a_ minus :sign should be.

3 :mold' d on the battery case or terml-,‘

the ignition sthch oﬁ lok en:
the clamp bolt and remove the nega-
tive cable. A specialterminal’ puller‘_‘

- (8ee picture) is recommende forre.
L movmg the cl mps but a screwdrlver

When removing a battery. the ground
cable (usually the negative cable) which
attaches to the engine or car frame
should always be removed fitst. Replace

A special cable terminal puller is best for
it last when reinstalling a battery

removing battery cables.




)

-and pliers will do the job if you're

_careful. You may have to spread the

clamp to get it off the terminal with.

out a puller. Pull the negative cable

_away from the battery and“remove :
- the posmve cable

e CLEANING

Wlth both. cables removed loosen
“or: remove - the battery hold-down
bracket and lift the battery from its
',,carner and place it on the grouna.
- Using steel wool or a special cleaning
“tool (see picture) clean all dirt and
-corrosion from the battery posts and.
- cable clamps. Repklce the cables ‘if ,
the msulatnon is cracked, wires are
frayed, or the cables are otherwxse
damaged S : 7
‘ < After c]eanmg the termmals and’.x,
E }clamps scrub. the battery case: with : >
\ a bakmg soda solutxon Rmse the \ continued

Accumulated corrosion hike this zan easi-
ly short-out a fully charged battery. The
battery terminals and cable c¢lamps
should regularly be cleaned with steel
wool or an inexpensive battery cleaning
too! (pictured).
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. vv_-"battery thoroughly wrth clean water
_and let it dry. Before remstalhng the

battery, check for cracks in.the case—
small ‘ones'can be repalred with a spe-

*cial. battery sealer but large ones call\f

‘for a new battery. '

Replace the,,battery 0 the appro- :

_priate; terminals and cables" corres
- pond; '
_ bracket. Don’t overtighten the bracket
'——thls can crack the battery ‘case.
After tlghtemng the cable clamps

and .install the hold- down!:
. of pow

_“cover the tops of the términals and .
',clarrtps with a light coating of petrol- -
eum Jelly to prevent corrosnon bu1ldT :

' - up.

P BUYlNG A BATTERY

“We've talked about revrtallzmg a
'battery—but what if your old battery
is shot?: Well, if you’re into saving.

money. you hould slide down to the

“<]ocal drscount or: department ‘store—
‘pick up a battery and install it your-
“self; Department stores offer a variety ‘

~range batteries ‘for aboat

w4 o Vo' the prlce of an. equrvalent-

battery/at a service; statron

ttery: wtth

o a
'Fre case should be thoroughly

The only trlck to buy, ‘a'battery,
at a discount store 1s to check- the
application chart that shows what
battery you need. Be' sure and get one

~“with at ‘least the. .power rating of the

» battery you car presently has. Gener- -
“ally, your best-bet is to get a slightly ~
- heavier-duty battery than' the: chart

recommends. A less powerful battery .

has-to work HKarder. and.; therefore is’
not" gomg to- last ‘as long A battery .

‘. ‘more powerful than requxred 1s also

less l]kely to fail; since
~spare for most condltlons i
~A new, battery can be installed fol-

low1ng the hookup 1nstructlons»g1ven




rev1ously Just be doubly ‘sure- you/ ve a new power plant or you re stlllf

making it ‘with :the old: one. Keepmg.'
‘the electrolyte up to its proper- ‘level
{is" the  most .important -battery main-
~enance. Check the water level at least
- every tWC} weeks—espec1ally m sum-

have the cables connected to- their
-proper terminals.  This shouldn’t be a

* problem since the terminals are clears
ly labeled on the battery. You can

.. doublecheck the hookup by turmng
the lights on with the ignition key in

the “On” position. If the cables are |

| “properly installed, the amp gage will
show a discharge or the -alternator

~warning light will glow If not, reverse
- the cables. '

: WATER LEVEL

; Proper mamtenance is essential for
prolonging ,‘battery Jlife whether you

mer when the water evaporates

: The rqqunred water level should be k
‘marked | jon the’ battery case. If it's
not, maintain the level at about 14- -

to l/J, inch above the plates. Distilled

- water, if available, should be used to
-brmg low cells up to the proper level

However, tap water is better than no

‘water if the. battery” is low. But‘ be °
sure not -to overfill the battery—or

level regularly, t
tdrometer check is a good idea in

spxll ater on' the case.- Over-fiill ngr

~ the b ttery. causes it to- drscharge and
_.possibly ‘even freeze in cold weather.
‘Alsoy| if you add water in winter, be

sure Jo do. it right before you are go-
ing to drive. the car to prevent the:

“battery from freezing.'And don’t per-

form a hydrometer check until about

, three days after addmg water

WINTER CHECKS : S

Along with checking the electrolyte i
an. -occasional: ‘hy-

. continued, :




continued

_ winter. A perfectly healthy battery
- can discharge in winter due to heavy
use -of. accessonesi such as the heaterv ’
This is where an in- -

and defroster. Tt
expensive home-type trickle charger

can come in handy A slow overnight
charge can get a battery up to. full -

~strength and make sure it fires \ip the

engme in the mornmg Also, a fully
charged battery is less likely:to freeze

than one that own. However,
to prevent ‘bat niage be sure to
- follow the charger’s instructions care-
_ fully. Never try. to charge or ]ump a

frozen ba;tcry

Even if you keep your battery prop:-
quy charged the water level correct.

the dirt and corrosron you still mlght
come out:some morning, turnthe-ig-
nition key, and ‘be greeted by onlya
low groan. from under the hood. When'
~ this-happens you’ll probably need a
jump start, Assummg you have a set -
" of heavy-duty jumper cables, the job

e Along with keeping the water level
properly maintained, keeping the battery
clean and dry is essential for maximiz-
ing battery life. Check the terminals
periodically for corrosion build-up. Cor-
rosion frequentily shorts-out a full charged
battery—corroded terminals is the first
problem to check for if the starter fails
to work and the headlights wen't come
on.

o If you have to add water regularly
to one or two cells, the battery may have
a cracked case. But if all or most of the
celis require water more than every 1000
miles or sa, the battery is probably aver-
charging. Have the voitage regulator

An inexpenswe h'ome chargar is great for keeping -a ‘battery at full charge. in

winte

“will be simple an‘d‘safe if you chec
© out “Jump Starts,” :
DRIVER for ‘the correct jump start X
: procedures » L
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BATTERY TIPS

checked out to prevent severe battery
damage.

e Check the generator/alternator belt
regularly for proper tension. A loose or
glazed belt can run down a battery quick-
ly.

o Keep the engine properly tuned to
reduce the starting load on the battery.

@ Get in the habit of turning off ail
accessories every time you start the car.

¢ When starting a coid car, place the
transmission in neutral and disengage
the clutch to reduce the starting drag.

[} battery chargers should be used carequy according ta the manu~ :

\\»;Ihe, bfolldwing list of: hattery tips

can also help make sure your battery
-survives' this' wmter—maybe even a
couple morev Q-

e Avoid slow speed and short distance
driving that doesn't give the battery time
to charge back up after a start—espe-
cially in winter when the battery has to
work harder to start the engine.

e Try and limit the use of accessories
when driving in stop-and-go traffic.

e If you don't plan %o use your car for
a week or so in cold weather, remove the
battery and store it in a warm place to
prevent it from discharging and possibly
frenzing. Wrap the battery in old rags to
prevent acid damage to the area in which
it's stored.




1Iy arnved ‘you may have dISCOV
‘ered that your car doesnt start

\4 VIJI‘ 3 y Iul LIJE
But most choke problems are/tfhe re:
sult of a simple lack of ma tenance'

‘ and Can be remedled wmh a« can of o




AL stlckmg choke plate lmkage is com :
- ' mon——check:the plate regularly: for free B
operatlon .

‘bustlon chambers lnCl'CHSLS and ‘com-
bustion occurs more readily: As the
engint: karms, -the .choke plate: Qradlf(/
ally opens, allowing more and moy

: "ur to enter.the.carb-until'the e

is fully warmed 'md burnmn 1He nor=._ |

cl mleure
CHOkE'TYPES

- Thereare three basic types “of auto-
matic L_hokLs ;?;! today. But the well-

tpr dnd in-.carb chokes are by far the,‘g‘

‘omx}mn Thes; chokés use a
: tumpemtx_{ru sensifive mcml coul qnd ae

/ Chr\ sler productﬁ and hns ihe thu’mo
coil located ina s eciul well on the in-
take mamfold This [\'PL choke “is

Ty ddentified hv AT nneeting rod
o from. the coil to the choke.
at the carb. Itt also uses an

e e\lgrnu] vacuum control dmphrwm

' 1c‘|rb chokcs are thL moxt popu- X

ightly when the ,engme starts
ent or replacement

of the carburetor with this choke, The
~in-carb-chokeis chqmcterlzed by the :
round thermostatic coil cover on the

back’ or side f the carb. _
, The  thir Lypu of- choke is t‘

: 4v11e¥-heal

maniner’
thul‘ i is ,

T cummuezl

',tem Ad]ustments are made by turmng .
he cover to- redlign the calibration.lines. |

~vdacuum control needs adjust-




f :lthey won' of be" ~
dxscu55ed Howcver a-service manual
mves complete mformatlon iaf your.

'commo'n well and

herm ost"me coil tension is
'md holds the choke plate, :

L overcomes the
the plate: stws

CONDITION

'jfE BACK’ YARD MECHANIC

. ADJUSTMENTS

_ Other thm stlckmg llnl.cagesb"ﬁ
( that opens too quxckly or too

(lean settmu) the, enmne ’%vnll stall:

“and waste gxsolme until it can warm:

: y=
. problezv 1f the phte opens too fast

1Lself More - often ‘the: choke- plate ; ' “/

~operis  too slowly (rich settmg\)\ oL+
overchokes In adgmon to wasting

luting the air. unnecessarlly and ‘that
~you need aleaner choke setting. | !

Ad;ustmg an in. -carb choke is es-
"pecnally ‘easy.. Remove the air cleaner

uretor (see photo) The cover is C’lll- :
brated W1th lmes sh&vmg rlcher and * .

,g
locknut holdmg the cahbratnon plates
.canbe - lﬁosened and the” lines re-
~aligned for a richer or leaner setting

. —WthhCVEI’ 18 reqmred The standard iy

;rectly after. adjustment

-static coil should be rephced On an

in- c;"trb choke this is accomplished by
: three screws holdmg the

causes of choke problems




= The therx\t:statnc coul is ‘located ‘in the o
: B:chokes. The coil .

The well .choke. has its thermostatic coil

.in. a special well on. the intake menifold -4

Tr remuove the coil,-loosen.the.well cover;
_disconnect the rod:at-the choke linkage
and-lift-out the coil assemb!y

4 .

.

/Mosfwell chokes aren:t: adjustable But :
“a few Chrysler products do have adjust- -
able well chokes. To make an adjust
cy_uut_agd_rpnhan the”
plates to increase or decrease coii ten
suon, wh;ch nchens or.leans the settlng




contlnued ‘
THE BAGK-YARD MECHAN|C

'

’!‘ ‘ pulled loose and the new Coil msmlled
! .Replace the cover,. making sure

installed and that the coil attaches to
- the choke ' plate linkage as did the =
original coil. Set the choke to factory

o specs and try a-cold start..
To replace the coil on a well choke
lopsen the nuts on the well cover ard
remove the cover,. Then disconnect
- the connecting rod at the choke link-
“age ‘and lift"the coil assembly from

sembly back into the well. Don't for-
get to reattach the connecting rod a;
‘the carb :

VACUUM UNlT

= The vacuurh control unit on a well

‘choke occasionally goes bad. If -the
choke plate dees not pop open when
the engine -is-started cold: or-opéns
extremely. slowly after replacing and/ -
_or adjusting the thermo coil, you may
_have a bad vacuum unit.
~__To_quickly check the. vacuum con-
trol. with the engine warm and idling,
close the choke plate and release it!
“Tf the plate doesn’t open immediately.
the vacuum unit is probably fadlty.

I, - In this situation, the next step is.to
pull the vacuum line logse from the
control unit and check for vacuum
(w1th,the engine runmng). If there

isn’t vacuum, check for a leak or-

— plugged-line. If there’s safficient vac-
uum at the line, the unit is faulty.
Replace’ it by removing the screws
holdiiyg the unit to the ¢arb and in-

_stalla newone.

any spacers or washers are correctly

the well. Install a new coil on the end
--of the"rod and place the -entire as’ v

~ opens when the engine is started cold

~ Thesvacuum control on an_in-earb™

“choke-very rarely malfurictions. How-
ever:: lf—'TFdOCS“ltS probably -because’

The ‘plate must open for the engine
to get cnom_h air to continue runnmg

" after it starts. But if the plate opens
stall because
you continue

too far. the engine wil
of the léan mixture. I
to have choke problems after check-
ing the other adjustments,®a vacuum
kick adjustment may be needed..A
service’ manuval gives specs and pro-

- cedures for this job.

CLEANING

As previously mentioned. the most
important choke maintenance is a

~régular-dousing—of the--entire- ~choke

assembly with solvent. On

in-carb

he__vacuum_piston _is _sticking m&u&_‘

e.photo).

“cover and check to see that the piston

“moves freely. ‘A few shots of ‘solvent

can usually free a'stuck-piston::If-the

: e-and=the-vaeuum-—contrel-

ails to operate, the entire choke as-
‘sembly w1]1 have to be replaced.

'VAGUUM KICK °

One other -choke a_djﬁstmehtf which

“ican’ give you problems is ~what’s

nown .as vacuum™ “kick.” This'”r‘e-”’

Remove the coil ..

A faulty: external vaCUu‘
_ings. 1f-a~vacuum-co

‘»»—*yéur budget. as-well as our scarce :

N

ChUkEb the mternal surfaces—espe.
cxdlly the vacuum piston and bore—"
should also be sprayed. But be sure
to.-use only. choke solvent or carb
cleaner since oil causes linkage stick- :
" ing dirtto collect. _ R :
If you keep your choke clean and = '
doing its thing, you shouldn’t have to = ~
hassle with no-starts and cold engine
stalls. But even more important,. an .
engine that starts and warms up
properly uses less fuel and expells
fewer emissions. So by keeping your
choke and emission control systems
“right on™ you.can do your thing for

fuel and air. @

a weI| choke can’cause delayed plate open-

problem is.indicated: first check the- vacuumghose A

there is vacuum atthe hose the unitis faulty and should be rep|aced




