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provide a few reminders for the experienced

hobby-shbp mechanic.
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T -
”E”has always

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-

...... ‘ y go. Others
wou]d 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 backyyard 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 done
safely and efficiently at home.

GET INTO 1

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 nvestment
in- the essential equxpment You can
with small 1055 i ties 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 wnhouf the necessary tools.
parts. and know how. We'll get.into
this more when we discuss sp,ecnﬁc
jobs in future issues. For the time
being. you should establish a suitable

workirig area if you want to be a safe .

and efficierft back-yard mechanic.

THE HOME WORK AREA

A carport or enclosed garage is
ideal, but ‘even. a paved drive pro-
vide§ a satisfactory place to work.

Working on the bare ground is gen;
erally not desirable. but you can use
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

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 themselves the
first couple of times théy are used.
The ramgps are a little safer and easier
to use. but initially more expensive.

Either r'\mp< or stands are '1bso-
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
usegsafety stands. And don’t forget
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board placed on concrete hlocks easily‘

indy 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 comfortablesand easy way to work /
under a car. and arc available for,
less than $8. /

When
working area. you'll need somethmg
to work with. Tools are a mechanié’s
best friends. and a basic set is /all
that’s required for most back yard
work.” :

N \ - v
to keep a couple of bricks or heavy
wooden-blocks handy to us < wheel I

.
yGiive €8

Is for the experienceq

Safety stands are a! essential feature of

a well-equipped ho e work area. They
are very reasonabl prlced and will pay |
for themselves the|first couple of times
they are used. Sfands are mandatory
whenever a car isjraised off its wheels.
Many people have been killed or seriously,
injured while working under a car sup-
ported with only ¢ onventlonal jacks.’

v




BASIC TOOLS

Mﬂnv of you may already have
most of the tools vou'll need for rou-
tine mechanical. work. For those new
to the self Jutp-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 veer\iatile. , ,
A set of N.inch-drive socket
wrenches. and pagsibly some smaller
sockets in the V4% or ¥k-inch drive
.size should suffica, To these basic

“wrenches. you C'm\ add a medium-
sized crescent wrench. Assorted types -

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

needle-nose pliers. Round off your
tool"kit 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 tools-se=Part

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

. set will facilitate most regular car

maintenance jobs. but some common
jobs require special tools or equip-
ment. \Z]Ve’ll discuss these specific
iteins»in a future installment. Wheth-

" er you want to borrow or purchase

these items. or go to the hobby shop.

MECHRNIC

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

s e e e
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when performing these speciarl 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 a4 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




\/ﬁpart. Sketches or polaroid

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 trving to-get an
- essentjal item jn an emergency. You
“also won't be faced with paying an in-

Aatad nri -
flated price at the first or only shop

éothai stacks a badly needed part.

i ® Get a shop manual—and use it.
' Shop manuals save time and prevent
‘frustratmg miistakes. give specmm-
]Uons‘ and tell what special tool$: or
 procedures are required for a certain
JOb A manual is absolutely essential

tfor 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
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
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 xgproved

components ¥ se-
quence of removalw
when disassembling a
large part. -

K

. removed should be tagg

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

ot of time by preclt/xdmg the common

problem of dlggmg nuts 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 removmg the nilt. When

_ reassembling the piece. you'll know

exactly how to adjust the nut.

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

small springs, screws and ad]ustmentv 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
ed 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 be 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 ore, 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-
‘&:( . and .emission-control mainten-
angé, among Bther specialized jobs
cah 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'



n last month’s issue we discussed
setiing up a home work-area. and
suggested vou begin__vour “back-
vard” auto work with @~ therough

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

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. Frequent
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 in states
requiring safetv 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 you 10 repair
faulty items. or replace them when they
are on sale.

In California for instance. a viola-
~tion discovered during a random road-
side inspection must be corrected within
14 days. however. the vehicle 1s not
supposed 1o be driven until the neces-
sary repairs are made. If this seems a
bu unfair. just remember, in most states
vou can be issued a traffic citation for
vehicular safety violations ‘such as a
““burned-out headlight.

More than 30 siates now require safetv
inspections at least annuallyv. Other states
operate random checks, and in some, citv
or county inspections are required

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
15 1n 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 .inspection—
noting obvious problems 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 taillights. Try

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

.plugs m 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 help 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
lamp. 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 -

'qune so c¢onfusing—but vou still have
To 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 retaimtag_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 farlure.

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 n 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
" .mayv 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
rhseadllgh'(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-off the reservoir with the prop-
er solvent mixture.

Be sure ‘the heafer and defroster

for a blown2fuse "at the terminal fuse
hox. Check’ steeringgwheel play hy
turning the Wheel slowly until the front

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

vou're protrbly.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

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 anythifg 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--petreleum .jelly to inhibit
recurring corrosion.
battery ‘wafer-[evel.

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 thes master cyl-
inder and at the brake line connections.

Tehks anywhere in the brake System

c,hould be tal\en care of 1mmedmte]y
é unsure of W
Lothe »pf’cgg.l’wepalr prb“cedure it is

“Dest to leave this to a reputable brake
'shop_or mechanic.

Q

»'EMISSION SYSTEM -

Remove your carburetor air ﬁlter 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

but not so tight {they,
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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
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(PCVY vabve or o dumaged hose. Find
the POV valve. usuudly in the
racker arm cover or intake manifold
picturer, and shake -0t shondd
chick, If not. rephice 1t Start the engine
and hold vour finger over the open
end of the valve. should feel o
strdpig suction. 11 cheek 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 hes

100 fute 10 avord expenglye; Fae

cute the transmission dipstick,

hidden behind the engine neuar 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 «elector in “Park”

The fluid should huve o reddish color:
it it ey orange or black. or smells Tike
varnish. the <hifting hunds may be
Starting to fal JThe pr«.\hlum can still
he recrified with the proper muinte-
nance i

DRIVER 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 transnmission main-
tenance in the near future. Meanwhile,
have your car checked by an expert if
vou suspect such problems.

/ Now vou're about to get under the

cur-und inty the final. but more comph-
ccated checks. *But. hefore putting the
car upon safev stands, check the shock
absorbers. All shocks sweal., but exces-
sive fluid on the outside of a shock
means 1t is worn out. Also. if a hard
push down on the front or rear of the
car produces more than three bounces
before 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 front-end and
place it securely on safety stands—don’t
forget to chockithe rear wheels. If you
don’t have a buddy thelping vou. it's
a good idea toilet someone know vou'll
be working under the car so they can
“check on vou periadically. . just in case.
. The first thing spu’ll want to do is
trace all the brake lines from the master
cvlinder to thé"wheels. looking for fluid
lecaks. Next. check the transmission.
clutch., and differential 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.~Leaking 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 Vi-inch of
play indicates a loose or worn wheel
bearing. Remove the wheel hub and
tighten the lock nut to the corréct speci-




.

N,

“With the I"'rr\fiIH___\;‘“H:,:QL( removed, | dis

fications. 1f the wheel is ml\l loose. the
bearings prohably need 1o e replaced
Excussive playin the wheels when lifted
up from the bottom with a hdr vr fever.
indicates hall joint or king pinprobiems.
If vou suspect this: better have the car
immediately checked out by a reput-
able  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
ment or loaseness may he serintis- -sec
a spectalist] ’ ‘
BRAKES
The finul and prohably 'most import-

ant- checks “are the ‘hrakes and tires.

specialist.

move-

hrikes can he mehsured Tor pud™thice

.ness. Your manual will give procedures

for this, as well as the minimum thick-
ness hefore the pads need 1w be' re-
placed. On older cars with drum hrakes.
vou will have to remove the drum (o
inspect the brake linings. Consult vour
manual 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
to a shop for turning. There should be
at least 1/32-inch of-lining ahove the
rivets on 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 h\\ndc.ll linings. 11 the hnings
are worn bevond this point. or worn un-
“eventv. voul] need o repluce the shoes,
Lift up the edge of the rubber cup
over the emd of the wheel evlinder and

cheek 7I"\nr_ﬂtﬁli}iﬁ»lguk;lgg{. I leakage s
; ou need to have the evlind-.

LALLM
ers r‘L“Hﬁ’ﬁtfﬁ\nﬂ"Ihiﬂg appearing unusuad
during this mspection 18 reason for u
thorough professional brake inspection.

The reur hrakes should  also be
checked. However. rear drum removal
often requires special wheel pullers. 1t
you 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

~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

Vi Aa

-CHECK FOR UNUSUAL WEAR PATTERNS ¢

H00K new

TIRES
critical—ynspect

Tires e always

"~ sthem for tread depth and uneven wear

pittterns caused by out-of-balance wheels
or a misaligned front-end. Uinusual wear
patierns are @ good indication of the
need tor o trip to a halance and front-
end shop. Tires should have at least
27°32-nch of tread at every groove. A
good wav o check this ig inserting a
Lincoln-head pcpn\". head first. inta the
tredd. I rubber doesn’t at least ecome
1o Abe’s head. you'd better took 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 it oftgn.

! continued




Brake {ines are another important element of the brake sys-
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.

"‘gorltlnuéd : T
THE BACK-YARD MECHANIC
OAD TEST. ‘ :

*hit~the road” for ¥ performance ™
s and™>figal brake check: Make

< several - “panic stops in a- traffic-free .
area. Any excessiver pilling, noise. or
_ brake fade is reason for an expert brake

rd

v locking your brakes at 5 mph
on a dirt or gravel surface. All four
skid marks will be about equal in length.
if your brakes are balanced. 7 R
1f your engine’s performafiee is a The steering system is an ares 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, so 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 confirm the
findings of your safety ifispection. e

“Now if | justihad a good defiled
article on hody and fendec work!”
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aroun& veur hofme auto\shop

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

- among the most productive and casily
, dccomphshed auto. maintenance jobs

the back-yard mechanic can perform.
You can do acomplete oil change and.
lube at home for-half the usual cost.
The complete job should take' less.
than an hour. and requires onl\ a few
items you may already have.”

By doing the work yourself 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 is
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 oil 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 chapges 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
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The why

g and how

Tow-pressure.
erate at hn,hcr thmeturLs 'md —thc

¢. a back-yard
oil change
and lube job

and needs to be replaced.” This is still
true to a large dcs_rce 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 protactlvc
additives can evaporate. The excessive
heat. contaminationgand 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 Jyour 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

“the ke) to long and trouble-free em-

gme dife: DRIVER therefore recom-

mendm;hﬂnzln,g the oil and filter every

"3.000 miles for maximum engine 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 ecasily afford the mcreqsed

5

CI’]QIHC protectlon 4

* OIL AND FILTERS p;

If you've always had your oil -
“changes done at-the local seTvice sta-
¢ lion, you may “be-a bit confused on the
subject of.0il and oil filters. The place
to buy oil is the Base Exchange or
other discount store. The top-quality
oil which 'you may pay up.to a dollar

a quart for at a service station costs =

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

> Y
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'

. recommendations.

-sonal preference.

cregularly used in your engine.

All motor oils are labeled to show their qualities or service
Pre-1971 cars should use oil
require SE (Service
Premium quality oils are certified both SD and
SE, so they.will provide ;the best service for all cars.

least SD (Service Deluxe).- New cars

Extreme) oil.

_wateh the ads and stock up on these

items when the price is, right. Then
yowll 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 tﬁ‘e‘rc—

so this

quired engine protection.s so what

“brand of oil vou use is mainly per-
It is a goodidea.

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 - .

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

certified at -

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.
'-T'Conditions. The multi-viscosity oils. -
CLOW30. 10W40, and cven 10W50
(the "W designating oil for winter

““use) ‘have become-quite popular and

#

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, a 5‘ : - 11

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
hetpful in Ioosenmg thems -

manual explains this, and gives tem-

perature  requirements  for using
single-grade oils. ,
FILTERS )

All thllll\’ filers are “essentially

the same—but be sure the flter you-.

buy is certified to mect all manufac-
turers’ warranty requiréments. Several
companies . hdve ‘recently developed
special. double. stage._heavy-duty fil-
ters. DRIVERas scen this type filter

. © ceontinued




Check the standard transm»ssmn and differential flmd levels by
removing the plugs located on the élde or back of the housmgs
If the car-is-sitting level,. the fldnd should at least be even
with the Bottom. of the hole. Y(our manual gives lubricant’
specifications; o T e

COHUHUEd S | ' E box, I this record s kept. thcrc You'lk need o wrench to open the

should be no-question” in event of . drain plig: on most cars an open-cnd.
,}’HE BACK YARD : warsinoy claim. o . o or crescent wrench will do. but yqu.
" MECHANIC S Lo : oo may need socket wrench for o car
‘ B . GET- READY: . R

S t : vohivh Form lﬂCL ﬂ '\\IYh I aradt ‘&kll‘ :lr\ln nluu Nou may
PR USE D s s ‘ s

e I addition to anew filter_and. the
7roer qmnm\ nt oil (your owner’s
el will «lm “thequart capacity of

also need ) filter \\anLh The Idst
tent youlll need isiean: opener and
- small funnel. oran oil pour spout. that
'punuurcs the can. Spouts like those
used - at A seryice (station ~are.inex-
*pensive and handy. Now vuu e all set

! : i 1 | : o for an-oil LhdnLL : .
cndiscussing enaine oils s the user ity and voolEneed o contamer o

i bt these ol fort.the used il You can buy a drip pan - CLEAN YOUR ENGINE o

aines cAndsinee {L\(‘S‘ Hlters e, vién:
= Lk

notmuch mord ey pensive thany

N PR I O SR R 5 -
stige filters-—they Lyour citeine hoovou'llneed only a few

SR P ORI i
wellwartip the mone. mMare Hems W pulurm an oil change.
3 ST 5 Sy Gumiyneed acan of e envine Hush:

g S , % Sy " “"'*_,-;_,‘_‘,"\__ R
thjecr that -alwavs comes up Woke wil on the dipstick 1§ excessively

Cdvertitod, T Tar i‘«‘*!fhl\” i Si“”i”} but an old plas- "One tnml matter to umsldu l)ctmL il

e praducts s e budker o other container - will dmmmL your oil “is—-how dirty does

> ‘, e : B . LT . . I T 1. ‘-: . V' i\’
Lo oot albooA \M”} just as el “The drip ’1}“’1 will - the ol Lot between ‘d]ﬁmggs, ,.’x_nn,u i !
ansumer-oriented slide l}?@“’ "lC LA more, 0215'],\1"« ,hQW' oengines. cspccml»ly on older curs, et |
Y cver it youecide to change ol with- - eruddy on the inside—and when ok o f

2 : N B . 4 - [ i " . B . . ¢
Ul putting thecar up on }stunds, or - moers added: T eets dm\,’ immeoedidely

FANIPS. The purposc of - changing Soil g

2o draineout-dirt and contaminarits, and
' add clean il 11 the new oil quickly
picks updirt.vouire really not doing
“your engine much good. If you have

‘ s g “dirty. ¢ n"mL Ar's s pood idea to use
L ~ . can of engine flush. following the
~instruétions on. the cun before
druinihg the old oil: Tariiag

o and

ma® haver L o co
rooowniol F — : * DOJNG THE J0B

\\‘;} I seoldimyvenewcar B : - Lay outuuvthmu you ll need, in.

The answer ts definitglye b - '\.IUL’IHL your: tools, “and a’ couple of
piland Al o s R riags Or some paper L()\\mls..or‘wxpmg

, meel warrante e S , L ES spitled o1l and greasy. hands, -Run the :
quirements. and follow the prescribed - 0 , ' : - engine until it reaches operating tem-
maintenance schedale. pacoms B SRR peraturc=—this allows the oil (o circu-

: i : pochinued L e e S kate and- pick up the u)ntummdnm
clipithe f ClaTon TRt LA ‘ you want to- «drain out.

the - filter oo S s ' ' : C‘lrgfull\" dCl\ up the car's from

‘ DR‘IVER—,—




* ¢ Lube old-style’ball* joints, after wiping
-the grease fitting clean, by pumping tube:

into 'the “joint -until clean grease oozes
out. “Wipe the :excess From around the'

.

>s'tan “But,

it'onto your ramps. . If the car is

_on’ ramps. you should also_chock thf_f

* front -wheels to prevent. any move
ment; Lay asheet of cardboard-unde

“the.pil 'pan.and position the drip pan:-

under the drain plug. Logsen. th
drair 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 Taway ‘from the hot .ol Wthh

will “flow out:

“While the oil runs ((')Lit,’check'”uncfer-
neath the car:for some of ‘the inspec-

ion itéms mentioned in last:month’s -

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

~ the rearaxle; and at the insides of all:
- four wheels. Inspect the brake lines |
oands suspcnslon ‘system. carefully

‘ When' most: of the oil s drame
» out.

‘a filter wrench, or drive a punch or

large nail through the filter and use it

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

Wxth the ﬁlter remmed the drain-

plug out and the ignition off. turn the

crankshaft'over a couple of tintes with
‘an extension hand -

~the starter” or
starter to work the last drops: of: oil

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

fll'SI. ' sLt the parl\mu i
br'lke/and chock the rear wheels: Orw;;

~and doing your ow

joint.  Sealed ball joints should be filléd
with lube until they ;ust begln to expand.
Overdolng it will ruin e seal, and the
joint will run dry. The gglld grease plugs

L] - N

.

\_

: be ruined, if you operate ‘it without
~oil)y 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

" be Checked by unscrewing .the. plugs.

Iocatc.dr at ‘the bdck or side of the

_housings.'Some of ‘these plugs are de-

signed to be opened “with 'a “special
wrench, ‘but a 2-inch drive" ratchet

“owill do the.trick “on the square-hole

plugs Insért the drive into’ the . plug

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

~the levels checked at-a service station.
© The fluid levels 'should be at feast

pven  with the bottom of the plug-

‘holes when the car-is snttmg level; if .
 the frontrend is blocked -p. the lube

~should’ seep out when you loosen the
plugs: Have the levels topped off ‘at a
~service station if they are ‘low. This

+gperation requir ec
remove the oil filter. The ﬁlter 9P quires a special lubricant

cartrldge should be loose ‘enough that"
_you can remove it by hand If not.: yse

syringe that--facilitates gcttmo the

' heavv lubricant mto the casings.

CHASSIS LUBE
~If.you own -one of thc ne
cated-fdr-life cars, .or a.cal

. extended lube period (30,000 to
~wouldn’t

40.000 ‘miles). it probabl
pay you ‘te invest in lube equipment,
However, if you own a/pre 1970 ‘car;
or more than one vehicle, you can
save Consxdemb!e sum by investing
in:a small nredse LUn (under: §6),

Wi \ lubes.

i
N,

. Cheek

“on sealed joints should be reinstalled im-"

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

your. owner’s-manual-for- t‘he?cquired
lubrication - frequehicy J]d for ‘a. lube
chart..

Most new cars utilize SCdILd ball

N jomts which-require a different fubing -

procedure than the old-stylt ‘joints.

These joints should be filled by. re-
- Movi the - solid ~grease™, plug-and" =
: usinJg

a’ grease gun-with a special 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 Howwer ‘this job qannot be done

lmngm0 free when the Jomts are
'lubed ‘ 3 e
Lubing - an-older-car takes a-little

“more ‘time. Pre-1970 cars may have

10 'or* more grease fittings scattered .
throuszhout the front-end--and. drive.
train. Check a lube charf (if it’s avail-
able) for all the required lube spots

‘on your car. If-you'don't-have a lube

chart—you’ll just have to look closely

for all the fittings. Older cars should -

continued




;After'all the oil is dramed out replace the drain‘plug, w1pe the

filter seat ‘(shown) clean, ‘and spin the -new. filter ‘on. Fill ‘the
“crankcase with the proper quantity of oil-—idle the epgine for a

few seconds to. allow.the -new filter to :absorb ‘cil, and check the.

‘dipstick to be“sure the oilis ‘up to-the. proper level. :Operate

- the. Filter—filter gaskets dont always seal correctly Check the :
car over, and tighten nuts and bolts on the underside. ‘Now yo!
_can ‘further emulate a high-class service station job ‘by Iubmg
the distributor cém, .putting.a drop of Ilght machine oil /in-the
generator/ alternator oil receptacle, vacuuming the ‘inside -of ‘the

the engine at fast idle for a few minutes, and check for leaks at

THE BACK- YA'RD‘
- MECHANIC
“be lubed; -after- w1p1n0 th ﬁttmﬁ
clean: by snapping the grease gun
‘nozzle onto the. fitting an

“lecting dirt, be sure to wipe the excess
grease from thc— outSIde of the ﬁttmg

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

at (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 .. .vof dlrty oil: There are

several -t _ﬁ’ﬁgs you can do with this: k

fluid mess, but we feel one of the best
‘solutions is.to pour the oxl,mto a seal-

able-container /(such assa plastic bot- - *

- tle), cap it tightly and take it toa
servxce stanon for dlsposa .

nd pumping -
_ the lube into the joint until clean:
 grease oozes out. To keep it from col- '

Tighten it snugly with a
_wrench. Apply a light film of engine
il to the filter gasket. Wipe the filter

really, -

car, .and washing the: windshield, windows, an_d light lenses

the seat. Start the threads carefully,
" and spin the new filter on until the
turning gets harder. Givethe filter an-
~other” half turn to seal. the gasket
‘Don’t wrench the fiiter on any tighter
-—this - may- distort the gasket and "~ Check your manual for these ittm
“-cause-a leak. S

Fill the crankcase ‘with' thc proper.

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

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

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

utes—switch theeﬁﬁne 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

‘Mechanic”

s

‘:-} . ‘e

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

This -is also a good time - to 1nspect“
some of the rmportant items men- i
tioned ' in ‘last -month’s "‘Back Yard i
artlcle if 'you havent ale
ready done so. _

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

the oil and au;omatlc transmission = -
pans—-these bolts frequently work

loose “and acc unt for: most of the
qud splotches you find under your o
car:e: . ;




0 most people an dUlQlTlallC ll’ZlBS-

ission” ds va mystenous device

'wluch takes.the - hassle(or the fun)

< out of driving. Few motorists ‘dare:
: even contemplate the, inside worl\s‘
of their: “magic” gear’ box.-Ths .is ‘un- :
‘fortunate, and one reason automatic .

,transmnssron shops:aré-so busy.
There s‘no doubt an .automatic trans-

i mission is a complex - and sophtstlcaled

. bitof machmery———specnallsts spend years
,_learnmg the sp ifics -and idjosyncrasies
. of ' the: many. types; and varieties ‘used

\stoday But‘neither the prlnC|ples behind

the' automatic nor the ‘routine ‘mainte---
nance required ‘to:keep it working.cor-|

rectlv are: that mvsterlous or.-intricate.
n. perform ‘many “common

jtrénsmission' aintenance- tasks easily at.
- ‘home, and probably avoid-an expenstve

: transmrssnon job. All"you really need is

‘4" basic’ ‘unde dnnn of your mtln-

»;_proBlems,v howeyer, having. it repalred", g
at-a - reputable specially shop or by‘a

qualified mechanic is"the only wa

'-;FI.UID LINK - T '
7 ‘The:transmission- in any vehicle has
4 rather- difficult’ job—providing" &.link

S . v ‘DIRECT GLUTCH
TRANSMISSION CASE -/ NTERMEDIATE -
s o OVERRUN BAND : FORWARD CLUTCH :

/ f / LOW & REVERSE CLUTCH

. OUTPUT,,.SHAFT

. berweena’ constantly turmng.engme and

; 'kthe drive wheels which turn only part of .
“_the time. In the ‘old- days’ (as well as"

yon ,.out 10 percent-of - all ca.cs)

‘this.. problem iwas resolved by use'of a.
“manually. operated clutch, which: phys-,

“ically disconnected the engine from the

" gears.The automaiic ‘transmission' elim-

inates the clutch ‘nuisance” (or funf by

- replacing the. mechanical link with a

“fuid couplxng that allows the. englne 10
“idle. whlle the gear lever_1s in"**Drive.”

'HYDRAUI.IC COMPUTER
But, being more than Just alink, the
utomauc_ransmlssmn is a computer
' whlch matches your demand for acceler
gme speed :whee] speed

proper gear rano an
change 1f necessar

shlfte’rs haye been trled since. the first.
- semi-automatic was introduced in the -

© 1930s. Today, however,: most -auto-
" matics are basically the sam nd con-

- _s:sl of three hydro- -mechanical devices:
‘a torque converter to provide the fluid

. link, a set of valves . operated by ol
 pressure (o control transmission - bands

© and initiate shifts, and two planetary7

v 'gear assemblles to transmrt the power.

STATORZ .
- - TORQUE CONVERTER
ASSEMBYY . :

PUMP

. TORQUE CONVERTER COVER .. “-TRANSMISSION INPUT SHAFT

the engine,"ln's"ide it"s housing are three (Flgs 1 & 2) These gears are so ar- -
sets ‘of blades known as. the pump. sta- - ranged that those ‘not_held by a brak

“-tor, ‘and’turbine; |mmerseq in llght il . f(transmtssmn band) will move. A

(transmlssron fluid) : -+ mission band is. snmpfy a circular st
‘ gir of spring “steel that fit
fluid and the blades ‘and is transmitted or shaft which control

{as mechamcal torque to the drive: wheels s

‘page. At idle, the torque converter al-+
- lows maxrmumsllppage and ver llttle
: ?'torque output

SERVOS

. model cars, band ad;ustment
, necessary after _initial . warranty,

‘the transmv
: kchanges




'our automatlc transmrssuon |s a.
mplex bit of machine

can keep 'it working right, and -

easily cure most of its minor ‘ail:

ments befor,er they ;b‘ecome Serious::

NOTE Because of the mauy differ. el 1vpes..
nd varieties of automatic transmissions in.
'nclc is d(“l signed. 10 be only a
iould help the back-yard
nd his transmission, and
o auml expensive and unnecessary repdirs.
The procedures outlined are ‘generally -ap-
_ plicable 1o all transmissions, but a manual
should b nlnsulted before-doing any trans-

: HYDRAULIC PISTON
: STEM: 0 ANCHOR

CINING

" RETRACTING

higdie — SUN GEAR.

PLANETARY

CmimoN
. 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 fill.

level up to specrﬁca— ”
low usmg only. ﬁurd recom-

; mended by t
no longer a un ers:

" MATERIAL® R
Gl L RETRACTING: o LR
“SPRING . CUNING

the tube that holds the dlpSllLk Do not
overﬁll lhe transmission; while low: fluid
ill ‘cause”harsh or erratic shifts and

\‘ damage “the lnternal parts, too . much -

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

problems, “The transmission: dipstick .is

~usually found at the rear. of ‘the.engine
compartmgn‘t rear the fire wall :

-t

HIGH PRESSURE OIL -~

PISTON <
S/ ANCHOR

~“SUN GEAR

~ MATERJAL:

PLANETARY
RINION -

,Flmd is usually checked w:th the englne ;
at operating temperature .and |d|mg iniie
“Park. Brmg the fluid level up to specifi-.
_cations if itis low, ‘usin only fluld rec-

aerate and’ ‘cause snmlllar"»

: Lroubles If the fluid level.is above the
v“‘F{\;ll" mark on the dlpstlck check it.

Evenif you keep the fluid level up (o':j"
specs and ‘otherwise treat your automatic:
properly. you':may: still encounter:some

rnulhes Your 'rancm

. transmission dlm»ulu
_sion might. also. requrre a periodic fluid:
‘change or: “tuneup.” Most of these jobs

cdn be dane at home orin the hobby”
shop, with few if any special tools-(de-

. ~pending -upon, »the -‘type “and condmon L
“of the transm 'ﬂon).' : ‘

"MANUAL ESSENTIAL

Before gettlng |nto any transmrssnon‘

jwork however, we must emphasize that

Shop manual covering the transmission:

‘“in your .car.is absol'tely essential. While -
most new “transmission
. the same, there are sti
dlﬁerent types: and- variations' in com-
‘mon. use; so. DRIVER . couldnt possrbl :
;‘cover .evenpart of them ‘in-any detail.”

re essentlally .

The procedures to:be discussed are: -

3generally applicable to most -transmis-

sions,-but you should-study your manual

-carefully for the specifics on yours, The

manual - shoul

utline: ‘most--of “these
Jobs step— T

- Bad shlfts are more often the res
nor part fallure or lmprope




contmued
THE BACK YARD MECHANlC

TRACE DOWN A BAD SHIFT
Check ‘the fluid ﬂrst
k cautrous of “small carbon: specks which
result from overheating of the Auid—
:these can easlly ‘block: ‘the sensitive
valves “and passages in’ your transmis-
“sion. If the level is. AOK, and the fluid
isn't discolored or ‘contaminated,
all fluid ‘and: vacuum_ lines from' the
‘transmission . {0 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- dov:vn‘ switch, This
- wvalve ‘is controlled by -pressure-linkage .

‘on’ the carburetor, ‘and- canbe discon-
- nected for a road ‘test.:
proves replace the valve k :

MDDULATOR VALVE

Tlns ltems causes: more lransmrssuon

£

lnspectmg all - transmrssmn ‘vacuum and K

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

3

Be:especially

trace . -

looking '

If: shlftmg |m~

all transmissions, Chrysler products be-

“ingone excepuon

The modulator valve is’ screwed ir ‘to

“the transmnssron housing,” and is .con<
ﬂnected to ‘the carburetor by a vacuum

line. It 1s easily ‘replaced by simply-un-

~screwmg ‘the ‘old valve and installing a"

new one. However, you'll probably need

10 ralse the car to get to the valve eaS|ly

Place the car's front-end carefully up
on Jack stands (or drive it .onto ramps),
set thd&parkmg brake, anp chock  the
wheels Be sure the pins on the safety

:stands are fully ‘extended through the

“holes ‘and 5ecured—they can slrp -out |f
1ey’re not*: ‘
/ Place a drip pan under the modulator

. ,.;valve pull the vagcuum 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 spossible.
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 doesnt
correct the poor shlftmg, and your car’ s

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

The transr’mssnon I|nkage and electnc

" Kick-down swttoh (kicking-valve) areeas-

ily adjusted or replaced. They.frequently

cause improper- automatic ‘shifts. = 40

EeEQn

TUNEUP

Some : automancs may

. "plete transmission tuneup’'to - correct_\k‘ 3
shifting problems. This usually involves ',

band adjustments:in gddrthn to.draining -
the fldid; 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 determine if'a band
-“adjustment is’ recommended and ‘then
“decide ‘whether you're ‘capable.of : doing
it. Perhaps, ‘with‘a ‘little study:and-a
torque wrench, you can:do: the entire’
job..

‘DRAINING FLUID ;
With the required amount of ﬁund a

w3 ‘transmission ‘pan.gasket, and .a new.

screen or filter (if required) ‘on hand,

some:: transmissions’.periodic
changes- are “recominended on/v duri

fluid 'is Lonmnwmtcd ‘Clieck your:manual -
/or your transinission's: requirements, ‘and
never: cxceed e speuﬁcd chanm' fre-.-
“quency.’. L e B

i The modulator valve (arrow) ds an-inex. .
~ pensive item which screwsinto ‘the ‘back -

of .the transmlss;on housing. -It-.causes "
more - transmission: problems than any
other part. Replacmg this -part may cor-
rect.‘any: minor-“transmission: problems

: foyou. have lncludlng erratlc shlfts @

tuneup. or. major-maintepance, or-when:the: =



ou're ready to dram the old: ﬁurd Rarse— i
he car on: stands ‘or ramps and place a.
conlamer under: the transmission pan:—

some transmlssmns hold: as:much as 8
quarts of oi
is l'1rge enough 10 hold itall’

Some transmissions have drain pluas

‘most don’t: If not
move the panto drain ‘the: fluid. Loosen
two ' opposing pan bolts; remove the
“others, and pop-the pan loose

screwdrlver or. putty Knife. Allow tlme'
“for the onl in the transmission to drain, "

then hold the
ove the . two

an steady while you re-

lower and empty theé pdn ~The torque
-converter. #lso be dralned Most

. have one dram plug and:: some Tave "

heck your: manual, Ca
Inspect the drained:-fluid carefully for
carl)on specks ‘orzmetal’ debris; if ‘vou
Afind either,-you may. need a lrapsmission
overhaul Clean the pan and parts such

as the torque . converter and. filter. or=

screen ds,spemﬁed in"the manual.

WATCH THOSE BOLTS
’ Replace removed drain plugs ﬁl 1he
“transmission pan with the new. qasl\el

" and replace the pan, Don't overdo i
when tightening the pan bolts: Anvthmg ;
good and-snug -may: distort the

past
gasl\et,or the pan and: produce. a leak.

- Refill the transmission with fluid, bul'ﬁ’

. 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
qurre droppang the pan(rlght)

so-‘be sure the conlalner :

ou’ll have to re- -

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

0"“Pdl’l\“ or

“mission,

- warm 1o, operalmg temperalure Work

the selector lever through the gears to

,ﬁll d” the: wvilves:ithen; w1th ‘the selector

X

in Park, slowly add ﬂurd up o the

proper level.

OTHER PROBLEMS

A frequent problem Wthh terrlﬁes an-
‘unsuspecllng automatic. owner'is a. car

that won't ‘move when he ‘operates the

“fever——or one’ that starts'in any gear. :

Both of these situations are fre 1ently

caused by.a loose or damagbd netitral
‘safety. switch.” A" properly functioning .
switch insures your car will start onlyin’
Tightening or
replacing lhe switch; will usually solve
' both problems:"The neutral switch is.
';usually located. on the steering column,
“or ‘under «the selector lever: housing am:
“a - floor-mounted lever.
shows.the exact Jocation and glves serﬁ

“Neutral.”

Your - manual

vicetips.

LEAKS AND NOISES

: Leaks and. unusual noises are:some of ©
““the ‘most frequent complal,ntg of auto-
matic. fransmission owners ‘

be serious. if not repaired:” they might
result in“your driving when ‘the- ﬂund
is low, ‘which can damage you

MakKe. occasional
splotches of “lra ission. oil

Leaks: can

checks: for,
i beneath
“your car after-it-has beer parked ove

. mmnon story.If you ta

‘reputdble

o adJustments and fluid drains:

who:studies a ‘manual..

Minor. leaks from: such areas
< the moduldr Valve, oil cooler ﬁmng

~night:

easily lmccd and repmrec. L J
Unfortun'llcly, most major leal\sure

mission sealer nlzfy help

leak, hulu maujor le"rk call%,‘
replacemcnt i ,
Some noise is normal in most auto-
‘matics. A persistent - l\nock or scrape.

however usually means a loose torque

“converter or-a:cracked drive plate which . .
should ke repaired: lmmedlalely Grind-

ing. clunking, or excessive noise of any
kind.also-indicates needed repair.

So, briefly, this i is ‘the aulomauc lrzms
your -car in
“forthe snitial - (warranty) lransmlssmn‘
adjustments and: check the fluid regu-
larly. you shouldnt have these troubles.

Butif your
little * out “of < shape—keep your cool:

y your manual and folloxv the steps .
outliyed here,; and ‘you'll probably have’
it bagk in shape in no time. 1f it's 100

licated . for yon 10 handle get lo.a
shop: lmmedlalely——drlvmg
~with a poorly operatlng automatic can,

and usually does, cause’ ‘;errous and verv

Some aiitomaties: requlre perlodlc band
Band: ad-
justing, as’well:-as most common_:trans-
mission - mairtenance, 'can . usually be
-performed: by, the " back-yard mechanic
Studying a shop

manual, ‘or general manual which glve

exact specifications and._ procedures

essent|a| before domg any. transmlssron‘

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. v

~Galiper -disc. brakes are, in fact.. far
tess complicated and easier.to work on
than ‘conventional drum brakes. You
can replace worn_ friction “pads, ‘the
equivalent. of “relining”” drum. brakes,
casily at home in less than-an hour.
This is the, most. common’ disc brake
maintenance, and can usually be per-
formed with only ‘a ‘few simple. toels,
And. doing it yourself can save as much

as $30. o '
. ‘Discs are.now-standard ‘on -at ‘least
~the -front ‘wheels:of “many" cars, -and
operate essentiajly.in the same manner
as conventional: drum <brakes.  Fluid
\.prcssure’creaqted by d,epressing'lthe brake
- ‘pedal pushes .out ‘a“set of pistons (either
L r\vo or-four in‘each caliper).- These pis-
' tons-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
* periodic “replacement.’ Disc pads. gen-
erally ‘wear faster. than drum: linings,.

(left) : ;A L
“Pins or balts, usually. in combination with
spacers, ‘and washers, hold the
pads in‘the calipers.on most disc brakes.
Driving ‘or. pulling the pins:out and: re-
moving other.retainers frees the pads:




and Should be qhec‘l;ed regularly for'exf_ T
left unattended However,-you can’ look :

‘ceSsive decrease .in padthickness:

WHEN T0 REPLACE
\’Ieaﬂure the pad ‘thickness mth a

ruler or feeler;gage after the first 12, 000

' ,mrles and each addmonal

measured. whilé”
others can e checked i place Always
“have a new set “of pads?on hand if ‘you
“have lhe type which ‘must be removed
for inspection-—then ‘you can\y&mmedr-
ately install the new pads.if the. old ones
—are-too:thin::
Replace the pads when:they are. worn,
14-inich thickness. or_worn*
( ¢ um. thickness specified -in
our manual If Ihe pads are. allowed to’

; \vell before thev reach Ihenr wear- llmlts
' recommended by brake ex:.

1 I»
blammxz ma\lmf]m trouble- :

: free bral\e life.

'}LATERAL RUNOUT~ R

While regular pad replacement may
prevent the need' for any. major. disc
brake work. there arc a couple of fairly
: common problems which' can. develop: -
' nout is @ condmon aﬁectmg

is requrred uhen xhere 1S excessive run:
out. 50 be sure to have the drscc check-

‘ed by a mechamc at lhe ﬁrsr sign of

(farleft) - L
Pads are easily pulled frorn the ealrper
" after rernoval of the pins and retalners

: (near left)

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

; to the replacement point, but is badly +

: glazed. Frequent pad :
recommended to prevent disc damage
from unevenly or excesswely worn pads,
and to msure maxnmum brake ,fe and

ice. o ,

rommended’
" parts when' frigtion pads are-
s ‘often recommended ‘that

~-as_pins, spring
,and new’ ones

‘ln d slgn

sultin ‘the ‘need for dnsc replacement f

Fnp i

1OTANS when

Wil

Ay
COﬂulllGl‘n

: pads‘. by ‘measuring-the dise ‘thickriess at l.
‘manual. -

four: -opposite:: places:” - Your
shows how to control developmg par-

: allellsm

: ’STUDY MANUAL

Pad replacement consists basncally of"
** the: five steps outlined below. Before:
heginning 10 work, ‘however, s

carefuilly to familiarize yours

manual
i Jure ‘given fo;
A Iqo check the manual: for ree
installation  of - other
pliced.
arts such
id cllps be discarded

PAD REPLACEMENT EASY

" 'ON-ALL 'BRAKES ¢
. There are-three basic dlSC bral\etypes L
Jm‘mufac(ured by “si» :
Although disc brakce differ,. somewhat: .’
is. nearly-

hain companies.

pad replacemcnt,

- continued

. Fig.1

checking !he;,g /

; nqmlled when chang.,mg'

.pads; You" should replace any of these
parts rf they are “carroded. bent: orv

" worn. even if rephcement issnot’ recom-

; mended in the manual :

Bottom ng the brake system plstons‘ln

“their boresis necessary to.make room to
s:insertthe new, thicker brake pads: A spe-
cial tool |s recommended th




ference on: some.mudels 5. thar thercali-
—per must He hifred from thedist before

the pads ¢an be removed: v others, the
from - [h'l_.‘

pads “can. be pmkd directly
“caliper. o
Padsean bé pmd rased. from mos!
parts Chouses,and
L0 tormore than S$30 0 sct
vouscanolten et good-qu WAl pads for
ahout halt the usual cost-fram discount
stores o auto Sparts mail-ordes houses.-
Just beosure these pads ase certfied 1o
originaliequipment quahinys or meel

However,

‘padsToher s
specified in the man-
calcoholdior
candascant ol e cproper
thuid: Détermine drom the manualy

“Honeed, and “have ‘thes

el toolis generally
Do the pistons
als not ‘mecessary;

brake party).
g bﬂiLL

Lmscn me ;mm on - hoth ofront
hefore: youFsses the Trontend:.
set the “emergency chrake:and

chock the (rearwheelS “belore ruising
th_cars front-end just enouch. o gel
the tires-off the ground, and suppbr! the

car with safety ssands 7 ‘Don't forget 10

rampsforiworking
underovoursear; ol have 1o horrow “a
Ssetiof ack stand ordhead lorsithe
Base Auto Hobby Shap o do ahis job. o

"'K'urc‘

range -in- price from-

._tn!h)\\

cleaninge:

Sthrough the:
other retainers, noting how. they fitl
~wanize the:

the stands™
they. are fully
IhL b - :

Remove both front w hu.l\ .md com-
pire. the “exploded brake dl._lsmm in
the muhual with the jdctual brake as-
sembly orf your car. -Be sure to clearly
identify the parts referred "to in 'the

locking: pins, to be
L\[Lnded tRrough .

check

pad-change instructions. BWork o only?
vaud'll aheays

ane wheel ar a wme, o
fiave ‘@ properly
I'L’[(‘I'l'”(,»(',

The ‘rext_siep s 10

assembled hrake for

determine if the

‘caliper has o be lifted “from the dises

hefare the pads can be, ICI'HH\'C(l It so.
the removal mmuumm n .vour

mianual wnd securely suxpend the re--

moved Taliper from the carwith o [\ILLf.‘
of sufery wire 1o prevent damage m thc

unitand hml\L fluid fing.

REMOVE PADS e U‘
The retainers thar: hmld the “pids in-

pl.xu can now che .curgfull_\ IkInO‘TLd;

They  muy._he_cotrerpins._bolts.clips;

Corssprings. Mostcars use a form of pm

with \uslurs
spacers. Drive or ypull
fwhichever "S5 Creguired)
caliper. and . pemovet

often..in scombination
chps.Springs. or
these - pins

remoyved
surfuce in the order:i
removed.

Piris on

er

hut. aspair ol 1

muy be nudcl If vour pmtn.ulax
1wo differently shaped pads'

_CLEANING

CPAartss

caliver and di AT
|||E l\.ﬂllp and dl)\- AN

with denatured aleohol (left)
serting: the new pads ‘exactly ‘as the old
ones‘came out (above).

:II othar:

ully - sreplaced: after the pac
properly inserted.into the caliper.

‘note which side each pad

came from:\If-the pads ate of the same
dimension, it's n\posslblc o install-the
new ones inchrrel tl .

sume calipel,

o

Clean :ihe cahpnr disc. “und _entirg

“hrake assembly with -denatu

checking a5 vour g for fuid ledks, wear,

“or other unu signs. 1O Q7 “use

anvthing buf ulmlml.vfo‘r, cleaning brake
if petroleutn-buse - fluids e on’
the dise-or {riction pad. the brake won't’
work. Be sure all parts wre dry bcfore
luzmstulhm,

BOTTOMING THE PISTONS

‘Before inseriing the new pads. the
brake system pistons must be- forced all
“the way hdck 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 manufacj;urers recommend spe-

. common tools if you're careful

If the plston fails#o move with pres-:

sure, however, the ciliper

: ust be re-
" built. Caliper rebuilding.

- 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. Yout\
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 prstons if’ you re extra careful

VVDRAIN SOME FLUID

thetr b es, however; it is ‘sometimes

' _into the s}sten\
new fluid of
you've ﬁmshed

INSTALL PADS. ‘3 .

Insert the ne ‘
~ exactly as the old ones came out. On
most, brakes bothlpads are 1dentrcal and

and other removed. parts,

‘manual-an ‘
“‘brake with the: other,
“everything is back together correctly.

is generally_

‘best left to.a good ‘mechanic; . Opening
" the bleed3 screw will have no. eﬂ"ect ona ..
stuck piston, 50 dor’t do it unless you :

OTHER MAINTENANCE

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

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. Yoose bleed: screws or
-line ‘connections; and. follow. the

k lnstructlons in the ‘manual for bleedlng' ‘
~and rclosing. the system,’

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

Repeat’ the ‘pad - replacement ‘and

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

S

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

- grease-and mspectmg the " rear bral\es\

‘‘Packing the front bearmgs ‘on-*a..disc
e brake equrpped car is fairly ‘involved,
Before the pistons can 1 be forced into " ¢

S Y

spacers,
‘being sure..
Finish:
reassembling the brake according to':
‘specrﬁcatlo 1S,
‘ emoved Double-check the,‘ -
compare the: re-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. be~~‘
~sure ‘the 'brake operates. ...

and usually requires removmg the en-
tire brake assembly. The job won't be .
kcovered here; but you can,probably do

tiby followmg the 1nstruct10ns in your
“manual: Many' people leave this job to

experts and get a complete brake SYs-
tem mspectton 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. f
‘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.usually finish the job. on’ these cars
by pumping the brake pedal to central-
ize i 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
Vthh rubber. dust plugs). ‘Turn’the ad?
- juster nut until'the 'wheel drags: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
- wrong-way: Your brakes probably have .
" two adjustiment ‘nuts per wheel. Adjust
the ‘second nut:
¥ posite dlrectlon einsert the dust plugs;
Check :your manual for the speCIﬁcs on.
your.car. . :

pads into the callper S o

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

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

turning it'in the op-

rear' '



L
I

A

AR FLOWTD
REMOVE HEAT
FROM WATER




The most common ‘typc 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 radxatortcap for a |eak
Jing’sealy &

Fa
4

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

“season. ‘many; of vou -have proh-. .

QCcasion 1o
your demp

45 VOU pis-

= ably calready s thads
glance nervously —at
B gage oridion dight”
sed. - ¢car with:
Sisteaning:
U If the sight of
bothered “you  a
cood reason

an nvcrhcvuicd “car
fittle “hitt™ vou © had

10 heconcerned. -More

its-hood np~——radmmr

cars ‘than ever are -overheating, This

is ‘partly ‘hecausestoday’s Jlowscompres-
sion, “emission-controlled efgines run
mugh . hotter, - Newer - curs also have
hotter “raigdsthermostits, but “smaller
radiators
sipate. ‘heat: However. if vour car's cool-
stem:is kept in-good cnndmnn 1
sily handlethe heat.
Most cars overheat, becuuse
. owners don'titake alfew
do :the very: simple: and

minytes 1o
inexpensive

and a decreased ability to dis-

%

théir

~ perindic. maintenance their cooling 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-

3

. are not necessarlly endorsed by DRIVER '

0y

3

Usnng an inexpensive f|ushlng
kit is the 'safest, easiest, and
most effective ‘way: to flush
:“your cooling-system at-home.

9 Radlator “Quick:Flush" prod
-“ucts.help to loosen “accumu.
lated rust “and sludge. before
flush‘mg the system.

~
A

4-4R

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 10 allaw lhc‘ engine to’ run
hotter wilhmn,hoiling'the vital coolant.
*For instance, “the “hoiling | ‘tempera-
wre ef ethylene -giveol antifreeze-cool-
ant at sea-evel is around 220°F. Add
15 pounds of pressure. however, -and
the batling 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

Csystem o chold “the  proper . pressure “for

the engine to.keep its .cool under strain.
. This~ préssurization s why

- should remove. the radiator- cap. very

P

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

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

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 to liguid coolant, ‘proper
p:ucurL 1S cs<en1|‘dj in a modern cool-~

‘quemlv than you'll- use " it,
‘want to Head far the hobby %hop or

you’
“thiss

My discovered: is «that when: the

‘normal boiling temperature, but

“and the =

n important part

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

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

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

have a mechanic- -perform the pressure
check.

There are 1wo b:mc types. of pres-
sure testers, ‘hut the most common type

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

the .tester ‘indicates the prewure rating: -
Tor ynur car-{thé service. manual. lists
but: “generally “asystem’ which.
holds. 15 psi is pressure tight). ‘Wait
about: 10 minutes——if the pressure on
Ihn dial dropﬁ you have adeakiin 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 mrdbovd ‘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




,‘XOU
e'lkmg radnmr caps.
re one: of the main causes. of Javer-.
Wthh -

mng 50 a]ways cplace aca

Your car’s coolmg system opcrates

(dphouah ata lesscned cap'\cnv) chn:

] , keep m cool wnthout some
“type of thud or
block
radiator:

flttmg Water is back flushed through

the system—when. it sp!ashes out of. the: "

: 'radclator,;cclorle,ss the’ system:is.clean.

ng. ﬂushmg& and’ rep]enlshmg

the cooling - system perlodm'ﬂlv 1; the

are 1mpor('mt hecame all types of an
freeze coolanl Io%e\ their polencv over a

|nspect hoses, and
: place as necessary

every 2 ycars or 24, 000 mn], But
_antifreeze-coolant is inexpensive »
bewell worth your time and money to.
fperform thxs service yearly—e pecnall'
“'lf you notice a bmldu of rusto [
|n th, ; \dmto? :

‘ FLUSHING KT , , ;
‘ Dramlng '1nd ‘ﬁushmg the coq}lmg
system can be done by either of two
methods. The usual’ method requires.
opening all-drain-plugs on a hot engme‘

- (some of ‘which may- ard: to get 1o),

with: a: hoe

.method requires purchasm'g a ﬂu hmgf
kit for lgss than $2, and spending 5 min-

utes. 1o 1mt'11] the knt and comp]etely' o
ﬁush the ﬁyﬁtem :

cooling system at home Us-

mg h also~a safer -method; since:

T chmxmles ‘the -need: for .ope ngthe .

“drain plugs. a possrhle source nf a, bad
}-\ !

I tem. It's’ also a good dea to get a can
and‘ .follo'

cracked or glazed, Ad]ust the belts
‘50, they have léss than %_ sinch: of,

; 'exact tenswmn .

amps are best




“the instructions ‘on ‘the can before flush- : '

ing - the system by elther'method
* USING FLUSHING KIT

Kits - copic with nearly everything , . these splits ‘have a’ habit of bur<t|ng o

.needed 1o flush. cle.\n all :but the ‘most
corroded systems. and “include easy-to-
“follow. instructions.. To . install ‘the - kit;
first carefully: release-the ~pressure” at
the radxator cdp. Ldéate the heater hose
w,hrell runs fram. tle: firewall. to: the.:
V‘enf"ine, block. There “aré two “heater

- hoses: one: runs 10 the water- pump. but

the one which’ goes to the block Jis the
“one you want, e
©.Cut the: heater hose in two near the
ﬁrewall Insert the T-fitling, provided
in. the’ kit,
‘twothose scgments to the ST

-

. the radiator 'ca'p ;md’ insert'the splash

: ”,"hose (Larden tvpe) at the T ﬁumc and ’

5 turn thc witer. on full blast

= after ﬁushmg the system Replace hoses .

every .2
“swWorn,

3 years or’ when they are

ing the. system"and inspectmsz

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

“.check the

into :the; Hose: Tlghten the .
with the
‘clanps ‘provided:(see prcturesﬂ) Remove.

< thatsthe tower-rad
, replaced ‘with.a hose (
e SUpport: wire. Also keep. in; mlnd Ihat

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

wide' open dinder pressure; :
Dnnt overlook ‘the small. bypass hose

on some; models located between “the

-water pump “and. “engine ~block. ~ Also

carefully Thrs hose ‘contains a’ coiled-

~wige liningto Keep it from col]apsmgt B
-“during’ operation. If the- wire loses ten- :
sion: the ‘hose ‘can. partially" cr)lhpse at-

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

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

“heating problem For this reason,’ most
~mechanies - replace this
every 2. years, renardless of 1t< apparcnt

: condition’: 7 : .
Replacement hoses deplgned for your

car’ may - be” drﬂicult to find, but the

more popular universal. or ﬂe\ublc type -

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

mstallmg one or’ two -n

in very good condmon

‘Before 1nst'\llmg a2 new: hose clea.n
OfT the ‘connection with a

look good) on each end. of the hose
before _positioning thé” hose

clarnps to:-about ¥4 -inch -from -the “end
-:*of ‘the hose when it s properly -posi=

tioned. on' the ﬁttmg Tlghten the. clamp

st short of cuttmg 1nto ‘the hose :

Also change any’“ho,se that_feels mushy
squcezcd :

fower radiator hose  very

“critical ‘hose

hoees may ,the sYstem which will:

jire. ‘brush.” -
and coat the surface with sealiog com-V
. pound.. Place new’ clamps (don’t reuse -
old. sprmg-type clamps, ‘éven  if they - -

‘to. make

the clamping procedure easier. Stide ‘the
. the _correct ,‘quant t

" and fill the 'sy‘eﬁam/ re
~‘with - water. In 9ther cast

) ‘: never-exceed a4

5es serlous damage in
there'is. at least

‘many;’ cascs $0 bc sur
M- inchofiplay: o

WATER NOT RECOMMENDED

With all the hoses ﬁecurely clamped ;
~and thé belts properly tensioned, tighten’
the. dramcock and replace any. ‘removed'
drain splugs. You: are ready to refill the
+system with the-proper mixture of good:
quality anufrecze coolant.

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

~advantages.over water; it drsmp'\tes heat:
more readily, has a higher: bonlmg tem-
perature and has rust ‘inhibitors’ as wel
as water-pump lubricants. ' :

’ FILLING THE SYSTEM

‘To fll a system whi has been
flushed . with ~the-‘flushing--kit, - discon-
nect “the garden. hose at the “T” and
- simply :pour. coolant intothe radiator. -
-The coolant :wi e the water:
ow out at the
“T ”'When ‘your ve added‘ the correct

wrth the cap provrded

-, mains in place; all your hi

tlme you ‘want to ﬂush your ¢
system is to hoak 1

SiOn A systern - whlch was
-through. “the*: drain’ openlngs

mixture of antifréeze

'nener‘ally about _norm

uuon actually d




DON T Bk OW YOUR COOLANT

‘ing clamps. however check ‘Chart A for

other. sources of pressure - leakage. “If o

your system maintains the correct: pres-
sute. but still overheals, ‘check-Chart B:
for common causes of overheatmg

JUST N CASE‘

Trmely marntenance should prevent
‘the problem of a hot ¢ar, warped engine

- block hot" ‘temper; and ‘expensive tow- . "
ing brll But,itls a good idea to have ™.

a few items in the trunk f‘or emer-
encies: ~
Youican: never tell: when a drive belt

might:snap,. so do,n,t_,tal\ “any-chances

Te

‘Installing an inexpef’ns'iv‘e coolant’ recov-
--ery system is ‘one of the best ways to

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

coolant loss ‘as: well as keep your car,

runnrng cooler

,'*with the critical fan belf. Always carry

a spare belt-and the topls to -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 ‘tempararily

sealing small'leaks or rernstallmg a pop—\
“iped-off ‘hose. s
A gallon of water and a few ra;,s to

protect: your -hand" when ‘removing
steaming radiator cap are essential. The

rags can also be stuffed into. the ﬁllera(ﬂu
neck: to temporarrly replace a blown ‘

radmtor cap.

Fmally, don’t forget to check the
‘coolant 1Tevel -frequently, and be sure'"

to have the" solution checked for freeze

~protection . before the ﬁrst north wmdsr‘
start blowmg :

n : gasket.

e CHART !

. Checlr the radiator's lockrrng to be sure it .

. isn't pulled up or distorted.  The radiator. cap

- should seal easily and tightly on the nng
-Chec i’for leaks at the thermostat housmg

‘e Check for leaks. at the water pump The
gasket or. the pump’ rtselt ‘could:be: leakmg

@ Check for leaks at the radlator seams.’lfa
can of radiator sealant doesn't stop the leak,

“oyou should: take it to 2 reputable radrator
““shop for repa|r

-®:A head gasket could be leaking. Drop some”

oil from-the dipstick onto a hot engine part; -
such -as the exhaust” manifold; -if it Sizzles;
water has leaked-into the- ol Have the en-
gine checked by a good me‘c'hamc ‘

= ""ARH;

. Check for obstructed arrflow\thr ugh the

- radiator: A hrgh pressure spray. lrom a‘hose =

Check the coolant level with‘the;en'gine at :
operatmg temperature: (be sure to release the
pressure and protect your-hand-when; remotr
ing thé‘}ap) ‘Bring the: level up to the bot-

-‘Etm rrng on- he frlle‘r neck with  the engme

 checking the thermostat Be sure to install a
Lo New. gasket |ftyou remove the thermostat for
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“- (This article compiled, in part, frol
. .information .provided, by Capt )
‘liam M. Peoples, Hq Central

: For'f:e Reserye,Reg‘j)cin,-(l,\,FR,ES:‘») o

s iNot'e:'- Debar‘lmehk of)

- hicle:emission poliution abatement. Milit-. .
- ary-units desiring specific information on”: .5
 emission-control should contact'Capt Wil-_ .
- liarh=M..-Peoples, .Chief, Transportation.

Div' (TSLT), -Directorate of  Logistics; Hq. ...
~-Central Air force Reserve Region 5
A{AFRES), Ellington’ AFB-TX 77030. - :
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“To'check a cios‘ed P,CV;syst,erﬁ, first pull
the air supply hose:loose at the air clean’,

er. Bercaieful not'to damage:the special
es.’
W

vacuum at'the end of the hose:means the
systenyis operating. properly..An-absence

Loufvacuum indicates-a‘plugged-systeni.

r pollution has been

und salong

time:

-much longer -
Buttodayauto -

i the automaobile

the pohyted:

sible “for.

hesagternal.combustion’ eng

“duces most of the hydrocarb v
hich create the harmi:

pitrogen.oxide:

Sfulphotochemical® -

drocarbons and

Iey

SO

ece of paper 6n’ the “oil fillers

1§ sucked against_ thé: tube (with the en:

valve is probably plugged.

" CHECK YALVE

. tube (.\'N_ith‘thF_‘f ap removed); If the paper.

»“g’me»'{dllng), the - air ‘hose is plugged ‘or™
. leaking: ‘Cl a’plugged. hose with- PCV "/
[ splvent and a ’Stral‘g‘l\tened coat hanger. -
~Replace ‘a leaking hose. 1t the paper still:
s hotTsUcked agamnst the tube; the PCV.

peculiar
‘o southern urban afeas. .0
" Lurge-scale efforts to contgol auto-
- motiy ons “and - the “ resulting
~smog began in the carly '60s, with -~
St;’illu;iqn,'bf the " Positive »Crankcase : : O A
: jon (PCV) system onallnew . S| vAcuus, sensinG Lk =X
: - : 2 ’IA‘CQH‘REsU’PF‘,l‘ESSOQ VALVE

'\®{ \&&

AR NOLNUE

PCV. system:

; ; ducing the =
~average vehicle's daily ‘hydrocarbon o
. ¢missions from . an  estinfated

. pounds to about | pound. This redu

mog-produc--
¢ byproducts ices und ad:

“justments hav

© SeVeral more control devices
- signed o further reduce the emi
Jlevels of each-car; have been added:
uring the last 7 years. Engine de:
chunges such as-reshapedico 1bijl‘srli0'r'fﬂm i
altered tune
iplemented to-

preventing
’ ‘arbons and
~tons “of carbon-magoxide from cnter-*
ine—€alifornia’s air each day.. Along
with_‘reducing caiissions
© smbg controls continue. {o-sap-engine,
performance and_economy., making -
~ them very unpopular with many; peo:

ard _and will be, with
: us until\there is‘a technological brea
~hydrocarbons und nitrogen gxides: ShtouehiY.our caris desioned t c
~obineinta-photochemical Feaction: " Sn St Sollutic trol
teinally referred-onlv 1o photaclien
air-pollution found i sunny.-south
The aerim is naywenerall
air: pollution in any. urh
will-apply-in this arti




Pull the valve Ioose from its
and shake'it ;if it doesn’t chck freely, re-
‘place it 1f the valve clicks, “check for -

“ryaculifi at:the end of -the valve{with the -*

-engine idling)..1f no:-e-'the hose between
“the \!alve and. carbb etor m passage

(if not all) of

'stcm m.nnlm
All vou'll really
couplc ‘of com

rommet

Pull the hoge Joose from the base of the

- carburetor (arraw). With the engine id-

4ing, suction at the vacuum fitting means"
‘the hose is plugged and should.be clean--;

Ced or replaced. ‘The carburetor vacuum

. 7 L s : : )
‘Cleaning the PCV-valve regularly and re

T

placing it yearly are esséntial to keep the, -
ventxlatlon system operatlng at top effi- ,'
ciency. i EH : }'

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

o suct|on at the f|tt|ng

sulted: be forc pe rformm g
mamlenana :

trolled \Vl‘(h th

mentmned Pogitr®e -C

ion system. The PCV syslem was
‘ntroduced to take the ‘place  of the
road draft-tube which verted: unburn-v
ed gases-from: the ‘crankcasc dxrectl\’v

into the: atmosphere.

The PCV system- reduces h\'drocar—,
bon CriTissions, by circulating frésh air
ase: to. pick ™
s up the blowby pases. " These gases are
“thert retrouted: through the carburctor‘ ;
“7and into the combustio chamhcr and

down through “the cran

hcart of é’crankcasc ventilation,”

burncd before bL]ﬂL ¢ pcllcd into the r

PCV VALVE IMPORTANT
~The' WL” known P(V valv
It =is

m’_\f such

2 The entlr

u "‘[hlS frcqucntly W1ll he

18 lhc

the crankcase wxll dllute the oil and
cause excessive oil burning and engne:

~wear. And, over a period of time, th

Ie.upin the’ crankcase can.

“be enough to blow engme seals and . ’

L e

PCV s'y’stem‘

cause-Serious oil le ks,
Servicing v‘out_ ar

“can be doné. qmckly and easily, how- .

ever,-and: prevcnts such problems: -
op ion takes only a few

m mutes

"morc than just shakmg the PVC valve

*The best time to chcck out the PCV'
svstem“as Wi loing 1 :
sion systcm work 'v"ﬁ n'you change
the engine oil: Checkmg the systems.
“ensure ‘they.
are operating. : G

VTWO IYPES OF Pﬁ» SYSTEMS i ‘ S
~~There dre two types of - PCV sys- e

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

g rs. draws its fresh air supply through

a ﬁlter mslde the. 011 filler cap “The

Y OF

- SEVEN BASIC SYSTEMS
' _There are scven baslc ty pLS of emis-

o

s;mpl) a_spring- I‘uldcdﬁcwcc wliich

regulates the: ﬂuw of blowby. gases ac-
cording to-engine speed: and mamfold

’vacuum ‘However. ‘carbon- ~andgun

deposned by the “blowby gases will, ’

cvcntually cloL the PCV valve and/or
§ystem -hoses,-and_ the .gases.cannot

locadc Head
I\Jl\.— \-Ullllll\}ll \—IUQ\-U Q_yal\(lll, lllDlﬂll\rU :
n ncarly “all cars since 1968, draws
air supply from the air. cleaner by

f a hose linking: it and ithe o
ﬁ]ler ‘cap (or sometimes the \rocker
arm cover). Other than\routmg\of the
clean air; the two .systems are identi-:

ﬂo\y 10 ﬂh_ carbur

rfor hurmm_ -

“ basncally the same.
enemc w1]l,;

cal amd T the: ‘check., ’edUrés are

ECKING CLOSED,SYSTEM
On 4 closed system. the ,ﬁrst slep

UIS to check tor suctlon at ;the fresh air




The alr lnjectlon pump S drwe be|t must
“:be in “good.. condltlcm and properly ten-
sioned for the pump “to dellver the re-
qmred amount of afr

» 1ttachcd to a ﬁltLT

A‘Remove the air. derery h0‘§e_a”t'ﬂ1e dlst‘r'rbutlon mamfo|d“(‘on the exhaust mamfold)

)engme is f

- If your .car: uses such a ﬁltu be

cqrefu] not to brmk thn. molde hmnu

~rephce thu filter - as, Tuqumd Thp

‘molded- filter umts are 1\'ml‘1b1g for
Jess: than s1 at most” p"xrts or. discount
houses Lk ,

“With the engine idling, |')]JCL your

thumb over the. end of the hose, . You
~should: fcel a slight pull or vacuuni.
‘ llldlCdtlﬂL‘ airis being dmw
\W'l\’ throu"h the wstgm 1fso. -the
svstun is operating pmporlv Inc‘\tc
o —hxl\L{ usiadly in-the- md\u

and cleanit, followmt7 thL proccdurc

? Ulvu] ]Ater . LA

all the

arm cover, or in the intake m‘\nlfold)f

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

ast idled, the pump is workmg correctly. The chetk, valve”
when- thé” delivery hose is removed. Depress the valve ‘plate™ 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

butetor vacuum passiage. or. the hoﬂp,
between it and the' PCV \-.ll\L s plux, )

“Ld
" Trace the hose from 1hc
o ther

ing,- place your finger over the fitting;
If you feel vacdum. the hose is plug-

oed fand needs to bL cleaned (usmg

the prouduru given previously.) or-re:
placad If thcn H no vacuum-at th

18 pluggul and.musl be LlLdllLd oul.“

This  job . -usually requires. rémoving
- themcarburetor;
expert.

CV \Al]vc
carburctor - and pull-it-loosc.
from jts fitting. With: the Lnum, idl-

and ‘is-best left-to-an”

a

solvent .with H\ Spout cnd. Or an aero-

sol can of automatic choke cleaner,:

acrosol spray) into the end of “the
valve,

shats of solvent.

Start the’ cnme and:let it ldle as
VOU work more solvent” into.the valvc
Runsmll the valve, and lcrglljc ergine .

Tun o few m mmuus» to mevmla lhc
solvuu

AIR INJECTION SYSTEM

T'h(, cxhaust cmission problun was

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

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

P 4

the second area to berattacked- in the
CHECKlNG OPEN SYSTEM . fight agajnst smog, Air- 1n|ul|on s
Lh@lnmr‘.lﬂ mwn PCV \\lelﬂ s temedesivned-to-further reduce H)mu_

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

_the filler tube withra ~picce of papcr‘

wnth the Ln"lnL ldlln"
“tween-the air (.lCdﬂU’ and filler cap:

‘Remove the. 011 filler caprand cover:

- plugeed. Clean: the hose by runnmg

- If the paper is sucked against the tgbic
the hose bc-‘

basically the ‘same.
first step-is removing the ol Tfiller cap

mesh filter inside.

-1 there-is. vacuum at tlk Aller-tube.

the systent is
0]

except tlmt [hL ,

ann—-Just clean thc‘

“and soaking it in solvent to, clean the o
Then protud (O
the paper-on-the-oil-filler-tube check.

’ ‘cnrbon e (
“California in-1966-67. These dcv‘icc%

M hod

mission were introduced i
“which provide for more complx.tc coms-
bustion of exhaust gases: “were "\doptcd
HdthﬂWldL the followmﬂ year.Air:in-
JLLU()n systems have: been eliminated

‘on some newer models, but mdny cars o

A stmu_htcmd LlOthCS Imnuu wﬂl
servc*rsaclummrod ST

Althouuh the: air husu wmmmcs
,plugs,on older cars. pluggmg ‘ofithis

“sence of vacuum ‘atithe air-hose. thcn

“some solvent through it and pulling a -
c]efm ‘¢loth throuuh the length of hose: a0

~hose is fairly rare. If there s antab-

Cands Cu‘pbur“ctor vacuum
~previously explained.-

Yok VAW | I£
TV v IveT

the filler-tube,

un.u_ IS—TTO nu.uum 21
cthI\ the valve.

CLEANING VALVE

Cleaning the PCV valve should be

‘dune each time the System is checked.

Lo keep itioperating. altop ceflicieney.

~valve is probably plugeed. .

1ts rubber: grommet.

fully from i

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- L
and

shal\(, it. H it docsn t click: fn.cl\' in-

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

However, IhL vaiw should be replae-
cd at least ome a yugr recardless of

its’ comlltlon or if it i€ plugged. Since -
Lanew leL costs less than$2 -

it's not
ble_to. ry. and. clean a

worth your.
plu\rud valve:.

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

hose,
,pussage- us .

fave This systeni.

. There ure SLVLral tvpgs ot air ijC-
“tion systems - (known as the “ALR.”

system -on General Motors carsﬂmd

as the *Thermactor S\{stcm on Ford
products)
Usentially - the same manner. A belt-
driven: pump supplics air to an injec-

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

(mounted on them\hflust manifold),
whxch has a nnﬂlyg posmoncd be Bind
cach exhaust valve, Oxy"Ln rich-air

“is injected into the exhaust . manifold
~to.combust -unburned hydrocarbom
:“bctorc thcy are cp(pelletl as Lxhau’

mnnnue(l

but (hey all-operatein s

Y




i[ting near e ml»c;‘ Puli"me g
iaiiag ai snould fidw.

nestdrs about B

“he i ,'L..Y)nstunt flow “of “air

“Replacing ‘the air filter ‘every"
12,000 miles is the rmost com:
monair Il\Jc‘Lthn systEln main:

; ¢ ever,’
conds. then e
;replace the

R .
. pd
fromm
Ail”\)\\ mcréases when

10se 11 l'hL

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

OK
pumps ull

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

the

teriande. ‘Many 'systems,
draw “air-trom ’
buretor -air cleanern and'do.not
have a separate aif cleaner.

the pump will pmh«bl\ hd\k_ 1o bL ;

uplaud e BRI

L)IJDIL
L‘Lxll \.dU}k
j.u‘ld
wellvas in-

- TENI

VT

vell swordh

the '\ul\ c

il Ilum “otahe gj'i: e

i the pulle
“"h, theiy

CHECK_ VALVE

from th

“Topreventexhuust
backing up through the
k.hLL.l\ vitlves. e

Cpases
s\‘s"wmf

Cral led These

~vdlves are usually locited ar the i

dhmbmnr nmmtulds hul Ty besin:
stalled in the i hose.
these valves siould Be cheeked regu”
larly. since thed asianally malfunc.

Lo (\U(llk [EENTY

Feeglar replacement ot these \Al\n»w»

It
t

du koyoarm: inuul), k

isconneetstheswir \uppl\ hose at:
ThHe swalve plate should heies
: .

the up pml[mn i

SLoCdsey ),
dll nmnl old

Jepr

CtosTacreinal

“fram’
spe-

Opxm[mn n_)f‘

deturers recomniend

AW
§Uithe -
and releases

replic

position.
) if c.\’h;ms[

Another spuml dum 15 usLd 10
pnuuu hickfire durmw

S‘Lnum

hus ong:

lul :
Remove the hy

o

X Lll.ldll\)ll i

“another

how-
Cthe-car-

hose which runs from thezir-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 -
imulate deceleration conditions pmx.h

oft the' vm.uum lll]L which runs to the

“anti-bag ci(see picture).
Reléade the vacuum line afterabout
S-seconds Tf wirflow from - the. fitting
duu not dlmmlsl rupldu tha valv
AIR FILTER
Other than periodic mxpunon and/ :

or replacenientof the, check v ve
IhL only” rggular nm{nlcn‘mu

L Car's  jection wsl«.m will pmb bly

need s replacement of the system’s
air- filtor:1'his-should. bé *done wvery
I" 000 mllu on’ estems htted Swiths
external ~filters. 4 of “these -units
“uscireplaccable filter clements which:
are replaced by removing the locking -

Jnstalling thenut.

AMfew RIS iuse

T . L B
—mside-the air-

th r ‘n‘r‘,.c,lmnzcri.‘ ‘
“however. and* erlaunL “this: filters
12 ()(,)U miles tdlu.\'t_er ol both
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Last month's “Back-Yard Mechanic"

discussed maintenance of the com-
mon 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.
'dewces in. use today '

Note: As slated in the prevzous mstall
ment, if your:car's emission systems

- are under warranty, the vehicle should
‘be taken 19 a certified .mechanic o
‘keep: the warranty iin effect. Also,

ion systems varysgomewhat, and
tlze procedures owxlinéd here should be.

j(on.u_dered only “as qeneral guides.
“Copsulting a servic munual before

doing any emission ‘svstem work is
essential. S

)

=




© eration: =

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

_the exhaust manifold or exhaust cross:
_over pipe, is critical to engine - perform~
ance, gasoline economy,: and emission
control.

he battle against air pollution has

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 ‘supply store),
- course, a trusty service mandal’
~ Regular mamtenance of all smog
‘devrces is. essential for controllmg
~harmful auto emissions which result
fm air pollutron But correct operatlon

of some of the more recent devices -

s especrally critical in a- couple of:
other areas. A malfuncnon in any one.

of these devices can drop engine per,f

formance,T cause dangerous  engin

stalls, and’ waste all kinds of gas. Th“" '

latter is a big consrderatron now that
* gas stations are getting to you’at more
than 40¢ a gallon ) rnany areas.

" Hot AR .
: In 1968 69,
control]ed arr cleaner system was in:

' Flg 1 Ford Thermo System—CoId

- Ford thermoxtalic nlr

. cleaner with. eﬂgine cold,

. Note thal all air thdt goes
through air clcaner

s from the ducl over

Check/ it regularly for free op :

and of .

hermostatrcally .

: ford s thermo air” cleaner systeim uses'a -
thermostatlc unit.:(arraw) tocontrof the -

air snorkel and: heated “air-duct,

valve does:

If."the

ot operate properly,” the

thermostatlc nlt should be replacedr

troduced to replace, or in some cases ;
‘bolster; ‘the air mjegtron system The
thermo system ducts heated -air iinto

“the air cleaner.to raise'the ombusuon
temperature of a mld en

provmg engine efficiency durmg warm:

This. e,
duces hydrocarbon emissions by im-

: unwmds gradually to close oﬁ the ex-

-haust: :manifold, . When

reaches operating “temperature the

valve should be closed ‘to prevent

overheatmg of the fuel'mixture. How-

~ever, corrosno frequently keeps the

up==a perrod -when efficiency is low '

‘and emission correspondmgly hrgh
The thermostatic air clea

_evolved from: the srmpler mamfold

heat control valve (heat rrser) how-
“eyer, which was originally designed
only to improve cold en

-ance. Virtually everyicar which doesn’t
‘have a thermo sysfem uses a heat
riser, and some cars use both systems
Therefore we'll discuss the heat ri

before getting into the shghtly more :

eomplex thermo systems

HEAT RISER :

The heat riser is “basi all‘
va]ve on the exhaust manifi
~opens. and zilows exhaust gases t

: d be checked regularly '
—at lea: at every tuneup

5. With the engine cold, chec’kf to

t the thermostatrc control spnng' -

is agams :
the sprmg is: broken replac

flow mto the intake manifold: whens !

the eneine ‘s started co]d The: heated

the engme ‘warms itself. As the engme
warms; a thermostanc control spring "

f the valve doesn’t move when th
ine i ved, s¢ ak the, valve sha

the engine




%

3 T} GM therrno umt 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 atj 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 snorkel 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

continued

- THE BACK-YARD MECHANIC

1

The therma  air .cleaner. ‘which

“evalved from" the heat riser, is basic-

: ‘*”_ja]l\ a more premse device for con\(roll

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 dlﬁ‘er their operatlon
is, nearly 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 mtal«e (Flg
e

While: the -engine warms, the .air

" snorkel gradually opens : and the heat-

ed air valve closes, allowing a mixture

" of heated-air-and-outside airto 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 thermnmeters and
techmqueﬂ 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

L be OK. However.. if you determine

the ‘system is not nperatmg Correcﬂy

~it's best to have it _accurate]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

“uir snorkel and heated air duct (Fig.

1). To check this system; first 'make
sure thie air cleaner s pro perly .con-

. ‘nected to the heated air pipe or hose.

With the engine ‘temperature below
85°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 “binding 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
qlowly open the air snorkel and close

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

accur,. replace the- thermostatic unit.

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

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

“ly.“The Vilve should pop. open and

mv( the. éngine a“needed breath of air

to kccp it from stalling. If it doesn’t.

i

/Flg 2

"Ford Thermo ,Systéi’n-—HOi

pull the vacuum line which runs to

the override unit,
least 15 -in.

and check for at
of vacuum with the gage.

If the vacuum is low theére is prob. .-
~ably a'bad cohnection &\lcaking hose.

If the vacuum is sufficies
override. doesn’t work,
vacuum dev1ce (Callcd
Ford)

but the

G THERMO SYSTEM ™7 T~ - :

X ~
, j GM ~device " uses :a _pivoting
~valy,

in-the air cleaner neck. similar
to the Ford system, but'differs in that
it is vacuunt controlled (Fig. 3). The
GM device also has a-vacuum over-
ride system which opens the air valve
to prevent a cold engine from stallma
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: p‘YObably
faulty (Fig. 3).

probably

re lace the
motor bv‘

Lift the air c¢leaner -
" 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!moved to
block off the exhaust -

COLD AIR

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

i

" DRIVER .

o




~:7~Read‘i}1gs; at the vacuum advance unit

~.are. used to determine if the car's vac
‘uum ladvance/iretard controls - are. work-

ing correctly. ‘Most ‘cars ‘use -several‘of.

‘these| devices, .and a 'manual should: be

T special ‘pressure - vacuum - filler cap™

must-be used on all cars eqmpped with
a-fuel’ evaporatrve cystem :

@

consylted for the specnflcs of the devrces :

your car uses,

o controls,

‘there isn't. 8 ‘i of vacuum ‘.n thL’

sensor, look for‘[le \ke or had connec-
ions. If the v guum is sdequate, Te:

: L
VACUUM 'CHOPPERS

Introduced wrth the “thermostatic’
“clean air p’]Ck’l'ﬂLS‘"'

kmr cleaners a$
on many 1969-70 cars were various
types of mrburetor and distributor.
_controls. The most common of these
generally ¢ called  vacuum
.choppers. are deswmtcd 10 eliminate
spark advance below a certain speed:,
~and -during . dLCLlCFd[I n. These de.
~vices cut do“n on emissions. but can
'dﬂnﬂcrou:}v cutengl perform'\nce

soand kadl vour 0as mrlmu if they're not

doing thelr thing. They. shbuld - be
- checked nt CVETY tuncup.or any time
the car seems: to be down an power
and everything else checks out. Your

'_m’muql tells emer]v what dd\ance/

- retard systems vour car uscs, and
gives epecmc chwkout proccdure "
There are threc tvpes of V')cuum

CLEAMTR ALYy

¢hoppers..all- of which can be easily

. chetked for general npcratlon The-

I‘ord General Mntnrs‘ and Amerlm,g
Motors systems arc checked in essen-
tatly the same manner. The car’s”
rear end must be- supported . off thc
ground 1o allow the wheels to be turn-
ed by the drive shaft. The safest way

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

'_dccclcr.\tlon

c.nhd wall (on a-level surface): quch
as concrete block,gamae wall.’ Then

‘vet the wheels off the “¥round and sup-’
port: thie: car with mfetv stands. Be”

extra sure the stand's locking pins are |

fully exended through thn holes. :md
chocl\ the front whcels

TORD :

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

i
1

Cratureis helow §8° howeve

: 'senso.: overrrdes the: vqcuum chopper

: rrur Snsing T LS

K)M BASE OF CA“UNETOR

Y

." F|g 3 GM Thermo Syst m

! Schemanc of GM system

‘Note vacuum hoses .

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

located in

If ‘the’ Oerdtln" tcmp- ’

: ‘,the vacuum page

,helper 1c,eler’1fe 'to about
. with the LSS
; untrl a

B '

This lHOWQ spdrk advance at Al
speeds to pre\ent cold cnune 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: and--dt operatingitemperature.
have a helper slowly accelerate (with
the transmission.in.gear) until ‘a-vac.-

-uum reading is ohtmned—«thls should.
Taise thc car's-fear end just enouﬂh to

occur around 18 mph :
Nonexistent .or mcorrec V"thurri ¥
readings: ¢an’ be caused by a hroken/r
<pecdometer) cahle: faulty qpeed sen-
sor, or Jeaking V"lcuum line. Have !he'
tem mspected/ by a mechancif.
the vacuum re'\dln,ns are lncorrect an

all Connectronq chcck ont:

The tcmpemturc sensor (uquwl]y ,
the - door—check vour;_
manua]) may “also. cause- mcorrect .

~ovacuum ¢ ‘advance., The temp sensor. .

can be checked by coolmz it with ice
and checkmeihe

ble with th sensor below 58°F

' replace it

GENERAL MOTORS o ‘
The GM system s controlled bv a\
T transmission “switch® th'\t 'ﬂlows vac.

" uum advance when’ the car is shifted +
“./into high  gear. The
“-generally checked; but. because of the -

device can’. be

compllcated operatlon of the system.

the car should be: taken toa qU'\llﬁedl :
mechanic if the chopper s m'llfunc

tmmng o
“With »the -car 'roperlv ralsed, nnd,

ttached. have youri

gh Qear or e
'”'mtom'm(}

cuum reﬂdmz as.
: before I%: I vactium advance isn’t



Grané Ave
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“tokhigh < The gage should “show vac-
uum: with thn <i uran in-high
hY cudm shou\}d dmp when the
caris decelerated in a”lower gear If
;,;nol check for i leaking vacuum:ling
—any-other.ftable ms- should be hm

: d]xd hvia eeftified mechanic -
" The GM system alsa uses a ]n\km
_umpemtun override’ s_mll arto Ford’s

icaterthe temp sensor (your. manui)

P LAMER!CAN MOTORS

s Inc.ltmn) and

wnh the F ord: <\t<tcm

s check

A\m“nc'm Motors car, 4 ST
n mission. contro]kd advance SVS-/
lflem—chuk ur man}uqi for the an-

n chdpper«is
kewhenever
he easily

7 :
Ld with: xhc car rustm0 norm"xllv

on the umund Locate the ﬂround
wire which is connected 10 2

the nrhuruor rthrottle ‘ smp écrew

SW

1o age

‘(F«guresl 2.3 and 4 /

i
l
r

extracted from ;
AUTO'REPAIRS YOU
CAN MAKE,

‘ARCO Pubh:hmg (‘0 |n

T2

AL MO

)

 Fig &

Chrysler distributor ©
“with. solenoid control

GONUND tEAD

1

es.which scarcoff.many.-a wauld. he
hack: \'ml méchanic.-Actus ally. neither

L SOLEMOID

of thekse systems require. n much .main-
tenance, and: <hmllr1n t froak you- ot
“The first device is the fuel cv: 1porative

- system.

pnr fos

. gas mnk to-hé

hat

“fused for storing -fuel v

“the atmosphere: Theje
tem

starves fmrm hck of fnc‘

adopted=in- 197110 “cantrol
h\dmmrhnn (‘Tﬂl\\l()HQ frnm (‘l at

BfmCdllV : IhL Cvapomtw(‘ system
isjust: a“closed: fuel stem which rel
routes W.IQ{C‘d liquid. fliel hﬂck,m/f'ﬁc
reused. Tt alsg stares .
stead of venting lhcrﬂ to
evaporative Sys-
‘doesn’t ﬂcnvmllv require any
maintenance except.for a periodic. re. -
plncckmcnt of “the oal - canister :
nporc) Or. 118
fso equipped: Your manual

‘regwred maintenance on
thlenv can’de '(‘lnp in
thesyste m. hawever and if ym] smf‘ll
excessive gas mpnrq] orif the engine.

fuel Vapers i

ﬁltc

have vrhc o

(F( R) w%tvm The G

to

~hy
he

charee”
temparature. . sl
© The

f,\‘implc .with its main eomponent be

ing a

nvid

fxhanst

rmium‘ mtrmmn
cyreulating
T Kc’_m'mlfnld to:dilute the fur-l
which TLde( s, pea flame

R's operation is relatively

Qs vacuIm- OPETaA rpd

Lhﬁm'(‘m f« St

SVS

[(“n]ﬁ are

gencrally \rﬂﬁﬁ dé
ck wvth eme—
Orinots »\nd gince thes > de-
mh vour hnrwpnw rand kvll |

mllc e f thrv e nnt wm’k

“this s

ryone elsc g

cofthem @
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k,ave you always threatened tof' '
—but never really gotten into -
back-yatd mechanic-type work?.

m If 5o, the reason may be that
II ydu think all kinds of expen-
“sive equipment is needed to work on
'your car. But\ this just isn’t true. Sure.
scientific engine analyzers are great,

“and sometlmes\necessary, but i m many
~cases; simple equipment wrll do the ° |
]Ob Take the $5 vacuum gage for‘,*‘-f
: example . :* >

The “engine doctor,” as the vac-

uum gage is known, can qu1ckly and
accurately ‘diagnose - more .than ‘30

engine arlments includin strckmg .
valves ‘_nronerlv adlUStEd' carbure-

tors and even blown “head gaskets

Sound like a lot ‘to expect from such .
a srmpl%, 1nexpensrve device? Well,
it’s not when you I consider how. 1m-,
portant vacuum lS to your car.,

VACUUM ESSENTIAL ‘

Your car’s engine creates (and ac-
tually operates on vacuum. In ad
“tion, m,any éngine. parts and act
sorles -are_controlled by vacuum, in
cludmg utomati ’choke and pow-f .

er brakes

~Macuum is crea‘ted»m each engme

, cyllnder as. the ‘piston  goes ‘down on

‘its mtake stroke When the intake

_-valve. opens,: the fresh fuel charge is
* drawn from ‘the intake ‘manifold into :

the combustron chamber (Fl

crly, there is a §teady, constant vac
‘uum. at_rdle as each cylmder smooth .




e @
o VR
o reme MG
oy g ars

“An lnexpenswe vacuum gage is the back-
yard. mechanlcs most. useful dlagnostnc
ool FRUEIN 4 o : ‘ :
. To get accurate vacuum readlngs the gage must be attached to a pnmary ‘Source .0f

'AleENTVERmG “# manifold .vacuum. The best installation procedure varies' from engine to engine, but

/ : : S R S ~simply- attachmg the gage to. the vacuum advance line at the distributor doesn't work

" " /CARBURETOR

CINTAKE
MANIFOLD

3 INTAlgE
VALVE

N !
Flg. 1 ;
Idle: Throttle plate is c[osed—vacuum is -high.
Acceleration: Throttle plate opens ‘(shown). allow-

7 ing air to‘be drawn in—vacuum drops, =

T EXHAUST
" VALVE

_think: If you: cxpect atcuratc rellable

dmuq ‘the gage has. to be "mached -

Cuun, . ~
: In most cases the f_'aue v11]

“mdnufacturer ‘On

© ‘vacuum- opemted wipers' :
youlll prob'lbly need to loc"ite mother
: vacuum source.

:_1nﬁ it shouldn’t be a h'mqlc Ad’cquqtc

vacuum gages range in price from 34

to $12 "at ‘most auto and ‘discount -
‘qtores The bLttCI‘ modcls howcver

ware

; SE\IERAL METHODS

The 3 most c/omfﬁon vacuum gage

umst’\lhtlon -procedures” are outlined ..
below, but for best results, follow the/ o

proccdure recommcnded by thegage’s
older-cars with
vacuum: opemted windshield wipers,
installing a: LGL’/ is. super-casy. Slmply

rcmo"vc,th/ € wiper sy tem V'lcuum | hose

at. he intake manifold. and attach the

gage’s hosc Few cars, however, )11ve-

‘today, :

““according to instructions,”

M“n‘llv-Carq huve a threaded 'plug in
the manifold which can be removed,

~and a spccml ﬁttlnL 1n<.hllcd This fit--
~ting s usually supplied with the vac:

uunt gage. But if your’s.didnlt come |
w1th one, ‘or it:is the wrong: snze/a

_/ \*‘-mrts\h&me should be ab et6 supp]y
' - a fitting which-will.we

1f there isn’f @ plugin “\The mani:
fcyslmply obtain a’ T-fitting which
~ean be installed-in a vacuum line. The
hose ~ which  attaches “to- the.. power,
‘brake unit ‘or -the vacuum - assist-on
disc Brake-equipped-cars” works” best.
Attach the gage as closc to the vac--
. uum sourc as p0551ble ‘

GAS MILEAGE? -

“When you thC‘ the }Dagc InSt"t“Cd
‘warm' the:
engine to opcratmg tcmperaturc and
set the idle to specnﬁcatlons The en-.

: at a glance

R»ALC

ie?
i TS

T 2




ng: correctly to get an,

,accurate \la"é m reading,; since vac

‘uum drops as the- throttle plate opensr '

,narrow throttl plate: openr gs they
~also mean lugb fuel economy. Many.

- people - 1nstall a dash:mountable vac-

uumj gage and use it to' nelp maxrrnlze

“their gas:mileage by drlvmg wrth high “

vacuum readings at all times. -

i CORRECT READINGS

s ur\nrl
: &Y

.~ tuate~—probably

dro;)s toward ’

- .past 20 when the-t
‘and. closed” qulckly',,the engme 1s ~1nr

cate a problem

NCORRECT READINGS k ,
~ Probably the most ‘compitn ““not

rp@:lmo is thn ‘the nFF(llF
osc1llates slowly Thrs means’ some-
thing is causing engme speed to fluc-
ty carburetion. If

you get thi pe of -reading, first

“With the englne warm and 1dllng"/check/he condrtlon of the ‘gasket at

properly gettmg an: mst%e‘herne

§ easy. S Simply watch the
. needle A healthy.

)ﬁlﬁiﬂe Wlll EIVC a;

o inches.* On some ‘newer 4- and 6
‘ cylmderxengmes however a
of 15 inches is considered acceptable

. With ' high- performance zngines, 'a;m

ght ﬂlcker of the needle can. also be

~“expected. * You should discount’ for
the fact that the gage reading will -

“drop about*hnclrfor each FOOO feet
abovesealevel. ' :
If your cars engme glves a steady

A vacuun gage ineasires ta_r:uyulnz, i

mcltes af merculy

. Cd(.ly, LUIlbldIll ,:
e vacxlum reading between 17V and 22

ading-

.‘the base of the carfuretor; ‘and tight-
~en’ the-nuts holding the carb- to the
manifold. -Al :
llUlUllls lllL llldlllfUld LU LhC CUEIUC (llb
tight, -and “that- the -air Afilter “is: ‘not
;plugged If the needle still fluctuates,
~the idle- mlxture probably needs’ ad-
Justment L

Locate and- turn the m1xture ad
justment screw(s) m untxl the gage

‘reading, drops 2. mches or until you .

op on carburetors equipped

: “with’ idle Trmiter caps. “Then, | turn ‘the

screw(s) out until the gage reaches
the Highest obtainable readmg 1f the
needle still fluctuates after Tesetting
the mlxture and the carb has gohe

30,000

les or so, better try
or rebu1lt carburetor

: exptdmcu lll l.llC 5

The accompanying ‘chart shows some
of ‘the ‘most ‘common readmgs and
what engine malfunctrons they mdl-.
“"tate. Most service manuals and auto

tu,neup guides al 'irre’fh'\"—nT{ny’
he vacuum gage i -
o . :

’ MOTOR MONITOR

u
diagnostic t0o k
problems But “its—real”

~——Wwith more frequent use
: regular vacuum check

~developing problems and correct them
before they become senous :

he bestway to‘/'keep constant tabs. &

on’your- engine is to 1nstall a perma
nent dash- mountable vacuum gage.

These “moto momtors are-available

~«and dlSCOUl‘lt stores. Since::

for less than/$6 at most auto_supply”

cahbrated in fuel econofhy’ ranges,

they will help you maxhmize your gas

i s well as give you a com-
ine: analySIs at’ a glance o

! CARBUKETOR
-ADJUSTMENT

: STICKIH
vntvss o

: -
le at all spereds |
: leak g head gasket,

ey are v
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B Correct lidle speed is crltlcal in controllmg emlssxons and
dlesehng Eﬂgme_a dle’ should be set premsely to_the many=

oid on é gmes so equupped—at the. throtjle Imkage

. on most others.

~wear and. placed

rd N .
sefore-the engine:

is-turned off. thesidle speed incriases.
allo\unuanl\lm dmoum of Qzls to

Ahan Qlder cars”

‘
eher idles speeds “and-
: megmturns usedj

hullu burnmﬂ fULl ml\lurc
a8 I.ltc

ever.becaudse the Spdﬂ\ is
Clatersin the combuc.no
less tlmc for hcat_,_.cscape—t
more Co"uhusllon heat buildup. Rc‘
“tarded timing settines also d]lOW the
“usciof Aower octarie fuels which bufn
: hot't‘cr and’tdntrfbﬁtc to dieseling.
':SOLUTIONS" o

BLLLIUSL of “these- eanL tune fae-
tors. the first thing many puop]e 'do.
rocar starts sdieseling -is, swi

1o a higher octane fuel ~and/or ad-..

.vance, th im g Hwhcr octane fuel

wmtmn timing s&ttings. ‘Rc~ ‘
tarding, the tg@;@n ctrreh engjnes '
\‘ "riti‘cw ucing cmnssno s. How:

iccurring !

starts dieseling? . Well.
~sible

VERIGLE U\\ISSI(W nthl IHEQBATION
S EORD MOVDR o Ny e CH0L ERGIE

I :‘-Hl? FAC L ARG

nmv dmundlc dlLselmg smu it burns
cooler and reduces the engine’s: oper--
“ating temperature slightly. Howevér...
this isn’t the solution fo the. problent.

cand - if may damagé an engine  de-

signed to run on sub-regular fuel, -~

3 Ad.vzmcing'thctiming.'rich'cnir]g‘the
fuel mixture, or-deoreasing. the idle.
schd are other mcthods some pcoplc
use in an attempt to “Control dieseling.
; But. dotng any -of these thmu mcrcly
" defeats  the' ‘necessary anti-pollution
measures designed into your, engine.
And altering any of these adjustments

from factory spccxﬁcatlons is usually -

lllu_al' e

SOLUTlONS”' D

So what. can you do if ypur car
despite pos-
frequent ev1denge to "the con-

cannnued“ '

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

: lgmtlon tlmlng must be “nght oRt 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 ter‘lH’lg hght -

Iight"carefully ‘atthe : timing

dle of the light-to avond error when ahgn~

ing-the timing marks




*trdry vour "car’s ‘cnﬂmc 1§ dem
not.to run on after you swrtch it off.
f ot docs it’s. probably because— it-
- needsa tuncup

But let’s say you just put a good

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

au

installing specml antx drese]mg
de 1ces Onc of these devrces is. usedl

‘-.wcmlly on- models wrth_lameLengmesi,
and/or automatlc transmlssrons Your

your cqr uses 1f it i

B SOLENOID

. keasrly checked for‘prope -operation.
Remove the air cleaner assembly and

IOCate the: solenord atthe carburetor:

.

luctant to quit when it should. Then(
the first thing to-do.is make ure the, -
“idle speed and ignition. tlmlnL are set

é emctl) to-the m'muhcturers specs.

Mlsadju';tmcm of ‘these critical’ set-~
tings 1S very frequently the.-cause of -
dlCSelln” '

Vi

ANT! DIESELING DEVICES

lf all essential deustments checkv

out and the engine s stnll a bit: ovcr‘

anIQLN ‘at sw,rteh off. .you'd "better
nntl dleschng ‘*

Chu_k«{
dewee
In 1969

,mto the car's

dflCr eng ne tune modlﬁ

: atlons on the 6‘% models: made dlesel :

“common. the manuf cturers be-:

Fhe-most-common of these devices

is theantidieseling . solenoid; ealled

a throttle=modulator .on Ford “prod-
;‘,ucts.: The': solenoid “is*a ~mechanical
__device that ‘mounts on the .carburetor
and controls dieseling by allowing the

““throttle " plate to- close completely

" ‘when' the ‘ignition is tur off.“This

':prevents combustible - air” and- fuelx
cy,hnd,ers after -

from  entering
_switch-off.

i

 the

is warm and off the fast-idle ¢am. the

The solenoid’s méin componenl‘isp
v specnal plunger. When the: engine

Wth the engine warmed to operating - :

- tempcrature and the idle proper]yvset :
g have a friend "hold down the> accel-“

erator (w1th the enmne off) ‘so the

thiottle lmkage is retracted fremfthe——-———~

solenoid. , : '
Then: simply- watch the actron of

'the solenoid’s plunger as your friend -

swrtches the ignition on—then off If.
the plunger extends-with the ignition’

on—then retracts when the- lgnltlon 1S° in

s‘wrtched off, “it’s operating correctly .
2 1fthe plunaer fails to move, dis-
connect the wire runnrna to 1

'plunger_e;et-ends—ae&mst—{he*thmrtle—' picture
linkage or throttle.stop  screw. and
i—“holdS the throttle plate open to’:

‘tain cengine jdle. Wh

ain-+

off. If it doesnt
- replaced -

ignition.is
tenition 1




‘back from: the sol nord until youv lo-

~on your car.

On many newer cars
installed air :condmonrng

dleselmg solenoid ‘has been replaced
by a,srmple rela.y system that engage’s .
. the air conditioner. campressor when
' the ignition is switched off. This pugg

OTHER ‘CAUSES : :
,Dleselrnﬂ is ncarly, always the re. -

of ||nh|r\nrl &

PO
vuu., ulTpl uul\.lu

__ ADJUSTMENT

"With ‘the enmne rdhng normally,
srmply pull - the w1re loose at':the
solenoid to check the solenOJd’, ady
justment. ldle speed should. drop and
* preferably -the engine should stall or"
Sdies IRt does, the solenoxd is adjusted
reasonably close to specs. ,

lf engme speed doesnt dro

: ment Adjustrng the solenord on most
_cars requires simply - turning the
plunﬂer__agll_lstment nut and. the

_throttle-stop screw until the engine
idles properly,. and stalls when the
-~ plunger retracts. Check your manual
for the correct ad]ustment procedure

o Candd
Fatiita un\l oA R

‘the engine’ under extra load. cauying
Sitito-burn a]l
" bustion chambers
~turned off——helpmg to ellmlnate
: dresellng :
- This type “of anti: dreselmg system‘
can be very easily checked for proper
'operatron With “.the  engine runnmg'
“and-all air conditioner: ‘controls in the.
- “off” position, ebserve the air condi-
~itioner compressors clutch as-a friend
" switches off "the engine: The clutch
“should engage for several seconds
,‘slowrng the.engine. ' “
~1f the clutch doesn't engage when‘
;the ignition ‘is switched. off, look for
.a loose connecuon at the comprcssor
‘ The relay is
.usually located under the dash jbu

fhfu_el_mthecm

cecausedieseling.
_l E

inoperable or imp
anti-dieseling device:

perly adjusted
However: there

are’a few items which m'ly g0 un-
~checked in a regular: tuncup ‘that can

contrlbute to or cause dieseling. The
manifold h,e'lt control valve (heat;
riser) ‘and the throttlc lml\me 'n'c two,
of these items;

- If the heat riser V"llvc strcks in the:
~ “heat” position. the fuel mixture wrll -
“be “overheated. resulting in’ dic -

.-and other performance. problcms “The
,valve, should be c ,cl\ed for propcr S

On' soiiie 1970: 7 F(ud nm(/olr (l/r'r('/—,"
ing mav.ocenr hecan

the “alterinator Slieht :
i o Ford 1o clire l/;/\'

problent.o A faiture of this diode. may- also




: |usted“r12ht on, however OCC"thORﬂl‘
,red norm"-tl on to-

dieseling: 1s cons
“day’s’ cmmsuo -

pehtmn and domcd‘ 7re0ularly w1th

hard o

~especially. when they have vbeen run.
a hot day.. But there are a

sblvent 10 keep it operatlnﬂ freely

- couple ¢
‘give. your engine a ‘break— Qpecml]y
*whenﬁ s 'mhtly overheated and you

contri ) ~think it -might want to. keép runmnn'

_also some;nmes dc ,rable ta leave the
selectory in “Drive” and your foot on

fhp hrqlm when \mn “shut: an the ens:

——thpgmc—-pl&té@pen-—shghﬂ—)—When—%h@-—&ﬁe!—ymwc |-it-t0-5tOp--

enmne is shut off. The linkage should - First,  always let the engine idle
W ean and \ehecked periodic-
ally for free 'pera’non

}:ven 1f you hay evérythmo ad

‘normally for a few. seconds " before.
shutting it -off. Revvmg “the:engine -
jUS[ as you RWltCh it off not: only'

gine. 'Evls keeps the engme undcr','
uload,‘ and hé idl

}ng ﬂnd

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

5 ;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
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"An mexpenslve battery hydrometer

rQr
vides 'a ‘quick_-and: " accurate batterv

UL ;5
W

ormg f not totally abu

your bat-

strength- test. It is also handy for addmg,

b tritho hattang -

Wdailer (0 e LIULLDI]

_tery all summer and gettmg away w1th'}, e

. But unless you want to be walking :
that first morning winter hits hard

youd better reestablish a: proper re-

p with your battery.

'exprre the first timé the mercuzy d

This is because cold absolutely zonks,
battery A fully charged "battery -

loses nearly 65 percent of its available

power when the temperature drops:
.'yourcar's

from: 80°t0 0° F. But .
,ngme requires 214 tlmes 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
Irops out of the. thermometer :

~ Also, by getting your ¢ar’ s battery
in shape now and keeping it that:way,

yowll save a lot~of money. You |
“shouldn’t have to worry -about’ tow
harges'or jump starts.. “Plus, with ;
proper battery maintenance and care.

an casily dounble the guar’tnteed .
lf af.a battery

_have the old-style battery that's gomg'
to requrre a bll of preparatron to get

p in wmtenzmg a bat

cell test The eorner serv’r e

heavrcr than water.|t

: , f__spr-:curlc GRAVITY
‘ Many, batteries make it throughlf r
_ ,summert 'without a hint of trouble but .

A standard storage battery pro-

duces current .on demand through as

chemlcal reaction. between the battery

~ plate matenal and the‘sulfunc acidin”
“the: electrolyte liquid. When a battery

is fully
: centage of acid in' the electrolyte. to :

dh’lrged there isia’ lngh per--‘

Since acid i

SPECIﬁC Lravr-_

ty is high rf a battery 1§ m( eood con-
i o

react with the Pplates.

: “ dmon ‘\\
sential to get: your battery ready for. -

When,a b'tttery dlschara 4 the“’tc1d E

: m ‘the electrolyte combmes with. the:
‘material in the plates and changes to . '
"a solid substance (lead sulfate) This -

s what i is known, as. batterv sulhtton

; gone out of 0 ution: So, low spec1ﬁc
grav1ty lDdlC’lIeS a weak or d1scharged

_ ure are based on. ‘an eleetrolyte temp

rature of 80°F. So,
adm-gs

) if you want
cheek the tempera-




lcontlnued- L
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L 004 from. the gravrty readrng for each L
10 degrees below 80° F, or add 004 ik

 for each lO degrees above 80°

~the bat-
, If the battery
fdlscharged in-all cells, 1t

If the battery Is: badly run- down or
fails .to charge to at least 1.225 i

every cell, it should be checke; ﬁtt .
by a reputable shop. The battery may-

‘be able to‘ be revitalized by a slow

c arger A s op can: also check your .
o battery w1th a variable’ load tester if

_youare uncertain of the battery s con
. dmon

OTHER MAINTENANCE
If your battery passes ‘a specrﬁc

gravity 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. casé
~and terminals trap morsture and pro-

mote slow drscharge To prevent this,
perlodrcally remave the

S.you' shoul
- battery f m the car and thoroughly
~clean. it.. Many GM cars, however,
have sealeii side ‘terminals which re-
quire only occasional wrre brushmg
.of the termrnals / :

: PRECAUTIONS

‘Before handlmg a battery however

-be sure to remove all rings and jewel..
ry. Also, ‘remember that battery-elec-
trolyte is an acid solutron it you getﬁ :

any on your skm or colthmg

. 1mmed1ately, 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-,.especrally when being charged.
When you're ready ‘to remove the

. battery for cleaning, locate the groundf
« 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
“cable should be black and the word

“Neg” or ‘a minus -sign should be

moldéd on the battery case Or terml-, '

nal. .
“'With the mmtlon sw:tch oﬁ loosen il
the clamp bolt and remove the nega-

: gee\cable A special terminal, puller .
. prcture) is recommende forre.
L movmg the clamps but a s, ewdrrver

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

= 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
‘ ZAfter c]eanmg the termmals and’.x,
i }clamps scrub. the battery case: with : >
\ a bakmg soda §olut10n 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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'v-"battery thoroughly w1th clean water P
1nstalllng the "

__and let it dry. Before
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. ’

'place the,,battery so the appro- :-l :

vpond and .install the~hold dow

| _bracket. Don’t overtlghten the' bra ketv

'——thls can crack the battery case.
After trghtenmg the cable clamps

Y to 'l

“"cover the tops of the términals and .
',clamps with a light coating of petrol- -
eum Jelly to prevent corrosnon bu1ld o

' - up.

BUYING A BATI'ERY

“We've talked about revrtallzmg a »l
'battery—but what if your old battery
is shot?: Well, if you’re into saving.

money. you should slide down to the

Jocal drscount or: departrnent 'store—
‘pick up a battery and install it your-
“self; Department stores offer a variety
. of power: range batteries. for about .
the prlce of an. equrvalent-
,‘battery, ata service: statron

. The only trlck to buymg a battery

'at a “discount store is ‘to. check- the

application chart that shows what
battery you need. Be sure and get one’

“with at ‘least the. .power ratmg of the
- battery you car presently has. Gener-
“ally, your best-bet.is to get a slightly

heavier-duty battery. than' the chart

'recommepds A less powerful battery

has to work Karder and.; .therefore, is’
not" gomg to- last as long A battery

'more powerful than required 1s also




L

prevrously Just be doubly
~ have the’ cables connecte
~proper terminals.: This shouldn’t be a

problem since the terminals are clears
ly labeled on the battery. You can

. doublecheck the hogkup by turnmg
_ the lights on with the ignition key in

the “On” position. Tf 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 essentlal for -
- prolonging ,‘battery life whether you

After’ washmg. the battery should b
of the termmals wnth’ petroleum jell

makmg it with the old. one.,Keeplng.'
‘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-

mer when the water evaporates

* 7 The requnred water level should be k
‘marked jon the’ battery case. If it’s
not, mamtam ‘the level at about -

to 1/4 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. ABut‘ be
sure not -to overfill the battery—or

to preve corroswn bmld -up.

level regularly, t
rdrometer check is a good idea in

sprll ater on' the case.- Over-fiil mgr .
the b ttery. causes it to- drscharge and

! possibly even freeze in cold weather.
~Alsoj| if you add water .in winter, be

sure to 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

Along with checking the electrolyte ,
an: occasional: ‘hy-

. continued, :

e kept clean and dry After remstalhng the cables Ilghtly coa the ops
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~ winter. A perfectly healthy battery
 can discharge in winter due to heavy
use -of. accessonesi such as the heaterv ’
ThlS is. where an in- .

and defroster.
-expensive home- typc trickle .charger

can come in handy A slow overniht
charge can get a battery up to. full -

~strength and make sure it fires yp the

engme in. the mornmg Also, a fully
charged battery is less likely to freeze

than one tha -down. However,
“to prevent ‘batt amage be sure to
- follow the charger instructions care-
~ fully. Never try to charge or ]ump a

frozen bagcry

Even if you keep your battery prop:-
erly charged, the ‘water level correct:

- the dirt and corrosxon 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

AR inexpenslve h!ome charger is great for keepmg a ‘battepy at full charge. in

wint

facturer's mstructlons

~owill be sim 1e‘ and safe if you check
©out “Jump Starts,”

September 73
DRIVER for the correct ]

: procedures r

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.

np. start .

All battery: chargers. should be used carequy according to the manu~ :

—The following list of battery tips
can also help make sure your battery =
-survives' this' winter—maybe even a
couple morc' ol L -

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.




Iy arnved ‘you may have dISCOV
‘ered ‘that your ca doesnt start

ing. ]mkage ora fault)@ thermostat]

_coil can cause starting as well as py
£ormance problems for your enfine.
But ‘most choke problems are/tfhe re-
sult of a simple lack of m ance

: and Can be remedled wmh a« can of o

wlth',argosol choke




A stlckmg choke plate linkageis: com

- mon——check:the plate regularly: for free P

operatlon

‘bus lcm chambers mcreasw md ‘com-
bustion occurs more readily: As the

engirt: warms.- the choke plate Qradlj{/

ally: ooem, "1Ilow1nfY more 'md m/g;

§ Th_e/re are thre ¢ types of auto-
matic chokes uscd today. But the well-
" type and in-carh chokes

YOS CO 11}31”;11 TI’IPQ[‘ ch

periitio'n of the chbkcpla{e. -

s.are bv far thex :

#The:well choke i5 used on most
Chr\ sler productﬁ and has the thermo
~call located ina sy il well on the in-

Lllu. n‘mmfold Thls type choke is
kawnL md

lihk'l‘up at the cnrb 1t also use an

= C\luna] vacuum control dmphm“m
An-carb chokes are thL Most popu- -
far type and arc used- on most Ford

qnd GM pmducts Thc (humo C

Wlt ‘a coldengine the choke plate hould close fully The'p

of the carburetor with this choke, The
~in-carb-choke"is chqracterlzed by the
round thermostatic ‘coil cover on the

b'xck\oy side pf th; carb.

that® it is ,

. ‘The’ water-heated choke, Used oh some, |
late: model ‘Ford produets is.a.very re-
Sl maintenance-free

tem. Ad]ustments are made by turning
the ‘cover to rehlign the calibration.lines, |

ightly when the ,engme starts. If not ‘the choke's vacuum. contrbl needs adjyust,




Tthey won’ *ff be =

dlSCUSSLd HOWCVCI‘ _a.service m"mual

mves complete mformatlon iaf your

¢omri10'n well and

herm ost"mc' coil tension is
'md holds the choke plate

L overcomes the
the plate: stws

: CONDITION

'jfE BACK’ YARD MECHANIC

. ADJUSTMENTS

_ Other thm stlckmg lml.cége'sb"“
( that opens too quxckly or too

(lean settme) the, enmne ’%vnll stall:
~and waste glsolme until-it can warm-

: y=
. problezv 1f the phte opens too fast

itself. More often ‘the choke plate ; ' “/

‘ opens . too slowly (rich settlngl oL
overchokes In adgmon to wasting

m -
luting the air. unnecessarlly and ‘that
~ you need a leaner choke setting. /

Ad;ustmg an in-carb choke is es-
"pecnally ‘easy.. Remove the air cleaner”

uretor (see photo) The cover is C’)ll- .

brated W1th lmes sh&vmg rlcher and A —WthhCVEI’ is reqmred The standard L

,8
locknut holdmg the cahbratnon plates
ccan-be - loosened and the” lines re-
~aligned for a richer or leaner setting

;rectly after. adjustment

- static coil should be rephced On an

in- c;"trb choke this is accomplished by
: three screws holdmg the




Co

= The therx\t:statnc coul is located in the
: B: chokes. The coil

The well .choke._ has its thermostatic coil - ..
.in.a special well on. the intake manifold 3
To remuove the coil,-loosen-the.well cover;
_disconnect the rod:at-the choke linkage
and-lift-out the coil assemb!y

' .

.

/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
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pulled loose and the new Coil msmlled
.Replace the cover,. making sure

any spacers or washers are correctly

installed and that the coil attaches to
- the choke ' plate linkage as did the =
origindl coil. Set the choke to factory
o specs and try a-cold start..

Té replace the coil on a well choke
“lopsen the nuts on the well cover and”
" remove the cover.. Then disconnect

- the. connecting rod at.the choke link-—

“age ‘and lift"the coil assembly from
the well. Install a new coil on the end

-of the rod and place “the -entire d@s.

sembly back into the well. Don't for-
get to reattach the connecting rod a;
‘the carb :

VACUUM UNIT .

= The vacuurh control unit on a well

‘choke occasionally goes bad. If -the
choke plate does not_pop open when
the engine -is-‘started cold. oropéns
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 phte 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 vacuur, check for a leak or-
’"—p]umze’d*l"ne”'lf“ there’s sufficient Vac-

uum at the line, the unit is faulty.
Replace’ it by removing the screws
holdifyg the unit to the c¢arb and in-
. stalla new one,

Thesvacuum control on an inear

“choke-very rarely malfurictions. How-

ever.-if-it-does=it's-probably because

1

R

y,

~ opens when the engine is started cold

The ‘plate must open for the engine
to get CnOULh air to continue running

" after it starts. But if the plate opens

too far. the engine will stall because
of the léan mixture, I you contmue
to have choke problems after check-
ing the other adjustments,”a vacuum
kick dd]ustment may be needed. A
service manval gives specs and pro-

- cedures for this job.

CLEANING

As previously mentioned. the most
important ' choke maintenance is a

“regnlar - dousing—of- »thcuentxre-—choke<»~*your budget, as-well as our scarce «

assembly with solvent On °

in- C'1rb

-

e_vacuum.piston _is sticking in_its

. photo),.

" cover-and check to see that the piston

“‘moves freely. A few shots of solvent

can.usually free a stuck-piston-:If the

and=the-vaeuum-—contrel-

fails to operate, the entire choke &s-
sembly will have to be replaced.

'VAGUUM KICK °

One other-chvke adjustment which
“can ‘give “you -problems  is what's

known as” vacuum™“kick.” This fe-
~the choke plate_

,fe,rs to .the amoul

Remove the coil ..

A faulty: external vacuum' con
.ings.1f-a-vacuum-co
there is vacuu

N

Chokes the mternal surfaces—espe-

cxdlly the vacuum piston and bore—
should also be sprayed. But be sure

to,-pse only. choke solvent or carb

clemer since oil causes lmkage stick- '

" ing dirt to collect. _
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
Sright on” you can do your thing for

fuel and air. @

a weI| choke can’cause delayed plate open-

= problem-is indicated,. first check the: vacuum hose-*
at-the hose the unitis faulty and should be rep|aced




