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An auto maintenance series designed to
help the novice working at home, as well as to
provide a few reminders for the experienced

hobby-shop mechanic.

t he

Adr .Fx)rce,_'s DRIVER Magazine Staff,
. AFISC/SEDD, Norton AFB, (A" 92409
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recommended using the base hobby
shop for auto maintenance and re-
pairs. We still do. But, we know that
many people who live miles from
their assigned bases find it inconveni
ent to drive to the hobby shop to do
minor auto work.
Aoy of “not-so-mechanijcal” people
prefer working at home. so they can
_lake their time with minor mainte-

woilld simply rather spend their car.
repair weekends at home. and don’t
mind investing in the tools arnd cquip-
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
obby shop. where the proper tools
and assistance are available. But.
many regdlar maintenance and repair
jobs such ns oil change and lube.
tuneup. brake adjustment. and shock
absorber rteplacement can be done
safelv and efficiently at home.

GET INTO IT

If youre one of those “not-so-
mechanical™ people, this is the per-
fect time to get into doing your awn
auto work. Most car maintenance is
not difficult. and requires only a little
knowledge and a modest mvestment

- in- the essential equipment. You can

-ﬁbeg‘m with srall jobs™ im tfes con-

* 7 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 gelting
into a job withouf the necessary tools.
parts, and know-how. We'll get.into
this more when we discuss specific
jobs in future issues. For the time
being. you should establish a suitable
workirg area if you want to be a safe
ard efficiesdit back-yard mechanic.
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THE HOME WORK AREA

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

Adequate lighting and a workbench
arc two essentials of a proper work
area. A UL-approved troublc light
{available for under $2). along with
normal davlight or garage lights, us-
ually provides sufficient lighting for
most jobs. A clean table or work-
bench should be vsed for laying out
service manuals and parts. A wide

to work.

board placed on concrete bjocks easily

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 casilv pay for themselves the

first couple of times thédy are used.’

The rames are a litfle safer and easier
to use. but initially more expensive.

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

2

*a comfortablerand easy way to work *

chocks. _
One final item you might add to

_your home workshop is a liedown-

c¢teeper. Creepers (a horizontal board
on casters or swivel ‘wheels) provide

under a cir. and are available for.
less than $8. ;
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¥¥ IO

you've cstablished you're
working area. you'll need something
to work with. Tools are a mechanié’s
best friends. and a basic set is /ll
that's required for most back-yard
work.” ' SR

DRIVER kicks off an aute méintenante series designeé to help thé novic
working at home, as well as to provide 2 few remi
hobby-shop mechanic '

gd?&s for the experiences

Safety stands are an essential feature of

a well-equipped hofne work area. They
are very reascnably priced, and will pay
far themselves theffirst couple of times
they are used. Sfands are mandatory
whenevert a car isfraised off its wheels.
Many people have peen killed or seriously,
injured while working under a car sup-
ported with only danventional jacks.’




BASIC TOOLS

M'm\f of you may 1lre'|dy have
most &f the tools vou'll need for rou-
tine mechanical. work For those new
to the self Jutp-repgir business, an ad-
equate too Kit should begin with a
set of opep-end. or combination
wrenches. (ombination . wrenches,
those with an\open-end fitting at one
end and a box-end fitting-at the other,
are the most versatile.

A set of W.inch- drive socket
wrenches. and p&s_s:bly some’ smaller
sockets in the Y%, or ¥-inch drive

,size should suffic, To these basic

fwrenchcq you cani add a medium-
sized creseent wrench. Assorted types -

and sizes of screwdrivers arc essen-
- . . !
tial. .is are a pair Gf regular and

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

Many popular dcparlmenl 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 rcomplf:ua oif
Qhanae and lube. This”is the most
dommon mgintenance 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—seePart
“You.ghe Mechanic!” (Sep ‘71
DRIVER)
A good workmg area and basic tool

. set will- facilitate most regular car

maintenance jobs, but some comon
jobs require special tools or equip-
ment. We'll discuss these specific
itemssin a future instaltment. Wheth-
¢r you want to borrow or purchase
these items. or go to the hobby shop.

MECHANIC

A basic set of tools is all that's required far most back- yard work,
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when performing these speciafl jobs is’
up to you. Many of the 'impoftant
gages and test-equipment items re-
quired “are %vailable for only a féw
doltars; you may want to add these
to your home workshop. By pur
chasing items as you need them, you

. can build 4 very complete car tune.

up and repair center right at home.
When you've accamulated the

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

to start %naintenance and repair jobs
at home. We'li bepin 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 shoutd
_help- every week-end mechanic save
time. money, and frustration; whether
he be a-novice or master—no matter
where he is working.

e One of the best means of saving .
money is purchasing commonly re-
continued




THE BACK-YARD MECRHAN
- - wplaced parts before you need them.

This will allow you to get such itemns
as tuneup kit air filter, and fan belt
when they are on special. This will
". save running around trying to-get an
- essentjal- item jn an emergency. You
“also won't be faced with paying an in-

Aatad n
naigd l.u"ice a‘, {he first ©
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c.thai stqcks a badly meeded part.

i® Get a shop. manual—and use it.
! Shop Tanuals savé time and prevent
tfrustrating miistakes. give specifica-
\ tions. and tel) what special tools or
- procedures are required for a certain
,]ob A manual is absolutely cssentia
‘.for anything more than basic main-
"tenance. Your car dealer or your
! hobby shep or parts house attendant

2 shop manual.
" # When you start a job. keep a com-
. plete record of how everything comes

Organization of re-
moved parts is the
best way to save time
and trouble. Large
parts should be label-
ed, and sketches
- .made of how-and
s .7 where they fit. Nufs,
- " bolts, and small parts
can be organized in a
TV-dinner tray, muf-
fin pan. or other com-
partmented contain-
R er. Another good jidea
is Keeping wgpoved
components M se- .
quence of removal--
when disassembling a

large part. -

. | should be able to tell you where 1o get-.:.

‘\f'parl‘ Sketches or polardid shots .

should be made of complicated dis-
~ assembties. Be especia]ly cautious of
small springs, screws and adjustment\-’ an uncertdin parts requlrement be -

bolts—mark on the sketich 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
wheet at a time; then you'll always
have 2 model 1o check when reassem.
bling.

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

“on a rack or in a box. Nuis. bolts, and
smaller parts can be organized in a
TV-dinner tray, muffin pan. or other
stch containers. Every part. including
nuts and -bolts. should be marked {0
indicate its location. This will save a

lot of time by precludmg the common
problem of digging nuts and bolts out
of a box and wondermg which ones
fe where.

® Tag all electrical connections and -

¢ wires to be removed. Also. when Te-

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

" exactly how to adjust the nut.

# Allow yourself plenty of time when
beginning 2 job. Have all the requirgd
parts and tools ready If the job has

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 &ry
to rebuild important components. The
cost of a professionally rebuilt part,
or even a new one, i$ often not much
meore -than the price of a rebuild kit.
_® Most importantly, know what work
to have dene by an expert. Machine
work muffler replacement tire re-
rs and emission-control mainten.
ﬁamong Bther specialized: jabs
4 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 1ssue we discussed
setting up o home work-area, and
suggested vou  hegin._your “back-
vard” auvo work wilh"l:""'thor,(}!_lgh

“once-over” of vour car. So. this month- - .

we'll gel ino the specifics of a safety
and reliabilny inspection, -

A fairly compleie aulo nspection’

at least every & months is essential for
safe and economical driving. Frequenl
INSPECHions can save money by exposing
necessary minor repairs before they be-
come serious problems— -and can keep
faully equipment from causing 4eci-
dents.

For those people, residing in states
requiring safety inspections.” perform-
ing vour own check before the stale
inspection can save time wailing for
a reinspection. It can also save a lot
of money by allowing “ou 10 repair
faulty items. or replace them when they
are on sale.

In California for instance. a viola-
~uon discovered during a random road-
side ipspection must be correcied within
14 davs. however. the vehicle 15 nol
supposed to be driven unul the neces-
sary repairs are made. If this seems a
by unfair, just remember, )0 most states
vou can be issued u traffic citation for
vehicular safely viclauons ‘such us a
“"burned-out  headlight.

inspeciions of least annualfy. Ofher srates
..

eperate random checks, and in some, citv

or county nspections are reqitired.

e

Errr

R, . WrVe

GET INTRODUCED

For vou “nol-so-mechanical™ ypes.
@ complete aulo inspection is 2 good
way (o acquaint you with your ecar. so
vou will be ready to move on to aulo
mainienance johs to be discussed in
future issues, You'll also be a beler
and safer driver by undersianding how
vour vehiclé works—and vou'll have
the satisfaction of knowing vour car
is in {op shape,

A thorough inspection can be carried
out at home in little more than an hour,
using only the t(ools and equipment
discussed fas1 monih

LIGHTS

Get your owner's manual ready, and
bepin with a walk-around inspecgion—
noting obvious prohlems such las a
loose license plale or missing tire valve
caps. Flip on the lights and check for
burned-out headtighis tboth bright and

5

_dimi, parking lights, and taillighty. Try
the 1urn signals—if they don’t blink and
the bulbs are not burped-out. the flasher
is probably faulty. The fasher unit on
most cidrs is a small metal canister that

¢ .plugs in under the dash. Your manual

will show the localion of this inex-
pensive unit if you have trouble finding
il. Hit the brake pedal a few times to |
be sure hoth brakelights operate. If a
buddy is not avaifable 1o help you.
jook for the refleclion against a garoge
door to check the hrakelights. Don’t
lorgel (o put the car-in reverse and
check for burned-oul 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

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




. from the outer lens (see picmrelpSDme-

"times the: bulb must. be reached from

under the body. as in the case of body
side lights. Tail and back-up lighis are
usually accessible fram the irunk.

Headlighis are equally casy o re-
place: hut be sure 10 gel the proper
lamp. On & dual system (four head-
lights) there is u separale lamp for dim
and for bright-—nore which lamp vou
need, On a single unit system ilwo,
headlights). where both bright and dim
beams are in a single. lamp.
" quite so ¢onfusing—bur vou still h.we
To get the proper lamp for vour car.
If you're-unsure. take the old lamp’
with you when you go [or a new one.,

A burned-out headlight is replaced
by removing the outer trim and loosen-
ing the lamp rer@imAg_screws tlocaled
around tho_edgml. Tull 1he
wire éannector plug logse from the
back of .the lamp. and vow're redd? o
instadl the new lighi. . '

HEADLIGHT AM = .

You'li probably need o align your
headlights after replacing a lamp. Even
if you don’t repluce any lights. head-
Tight aim should be checked. Misalign-
ment of the headlights is one of the
mosi frequent causes of saleny inspet-
tion fatlure.

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 ean get the lighrs adjusted at a
service station. Drive the car up to a
wall. then mark precisely where the
hghis thotl hright and dim) shine,
Back the car*awav 25 fect, and with
someone n the driver’s seal. adjust the

Clamps until they focus on the marked
spols. The aiming adjusters on newer
cars can ‘he reached 1hroueh the outer
headhght 1rim isee pictured. Older cars

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

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

Headlight aiming adjusters can be redeh-
-ed through the headlight trim on hewer
cars—but most older cars requife re-

moval of the outside trim to ad]ust the

T headhghts

it's not

. is at the horn switch.

"t show stgns of leaki

blade which leavés rubber sticking to
the glass is ready for replacement. If
the windshield washer seems to lack
pressure, remove the rescrvoir and cjean
the strainer screen—dirt in the screen

“wften impedes washer flow. Don for-

gel 1o check, the aim of the washers
and fop-ofl the reqervmr with the prop-
er selvent mixiure.

_ INSIDE THE CAR

Be sure the heaicr and defrosler

‘work. 1T the lan [ails lo*pemle—lonk :

for o blownp<fuse "at the terounal. [use
hox. Check’ steering,.wheel play by
nrning the wheel slowly until the front

wheels move, There-should not he more .
than 3 inches of free plav—if there is, .
vou're profibly.in need &f new tie rods

or other steering system: repairs. These
should be done by a qualified mechanic.
Tighten the seat helt mountings. and be
sure the seats are fastened securely to
their tracks. . '

If the horn doesn’t work; this is the
time 1o fix it. Locate the wire connector
at the horn-—pull it loose and hook one

jead of a test light to a ground. Probe |

the connector with the other light jead

while someone pushes the hern butlon-
or ring. If the test light glows, the horn .
If the test light fails to glow;

15 sho.
the problem is a laulty relay or switch:
Pull the conneclor at the harn relay
tusually located near the front whee!
along the inside of the engine »cornpart-
ment} and probe it while somepne oper-
ates the horn. If the light glows, the
relay is bad. If it doesn’t, the problem

UNDER THE HOOD

Raisé the hood and check the cooling
system. Replace the radiator and heater
hoses if they feel mushy. are cracl\ed

gt

“shop_or mechanic.

-’EM!SSIUN SYSTEM -

Y

should be tight, but not so tight fthey,

cut into the hoses.

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

or discolored, you showld flush and -

repicnish 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 4o take your
car in for a radiator back-flush.

Replace any drive belt which shows
signs of wear. A belt having Yz -inch
or morc of play halfway between the
pulleys should be tightened by loosening
the camponent, holding it. and exerting
pressure te tension the belt. If a pry
bar is needed to adjust the beit prop-
erly, be sire not 10 put the'end of the
har under anythirfg delicate—such as
the oulside frame of an alternator or
the power steering fluid reservoir.

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

sure the batlery case is clean, and the °

terminals are corrosion free, Tight, and

coated witih-petrateum -jeliy 1o inhibit
recurring corrosion.
battery wafer-{gvel.

Also, check the

BRAKE FLUID ESSENTIAL

Be extremelr cautious of the brake
Auid reservoir—low Buid could mtean a
Ieaké in the brake system. . .and a leak
could spell disaster in the form of a
brake -failure. The PAuid reservoir is
located. with the master cylinder, near
the fire wall (see picture). If the fluid
is not up to the recommended level.
check for leaks around the:master cyl-

inder and at the brake line connections.

Lehks anywhere in the brake Sysiem
v.hnuld he taken care of immediately.
té unsure of ~F

Le#he pfoggPorepair - frocedure. it is

est 10 leave this to a repltable brake

]

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

ol LI
plugged positive crankcase ventilation

continued
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Hoses and belts 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 4-inch of play
—if the belt is tight encugh, but still
squeals or slips, it is probably glazed on
the inside—replace it.

continued
THE BACK-YARD MECHANIC

POV vabie ot o damaged hose. Find
the POV vabies usually locaed in the
recher arm o comver or o mitke manifold
Cotsee pictwret and shake 11 i shonid
clich. If not, replyce ot Start the engine
and  hold vonr finger oser the open
al the valve. showibd teel o
strdng suchen. 1T aet. cheel the hose
acks or kink«

TRANSM)SSION

T il

ARRIY]

T EALC FAnsMsson i oone
final area of concern under the hood.
Aost people want nanl shatting problems
sevelop Betore thes even think about

the frunsmission, by thgRgii e often
foey Lt tor avond vipe gy, tas
cile the transmission dipshck. osually:
bidden bebind 1l engine acar the fire
wall tsee prcture). Reler 1o veur owner’s
munual tor the praper procedure Her
checking the Moid devel  his » sualh
done ‘wuh the engine warm and wllhing,
and the selector in Park”

The uid <honld bave o reddish color:
i s orange or black. or smells hike
varnsh, the Shithme hands may he
“tarbmyg 1o Lk JThe prohlem can sull
be o reetificd wih o the proper nuinte-
nance

NMRIVER will fealure an entirer

The PCV valve is the ermission system
part mast likely to cause problems. Pull
it logse from its mounting and shake it
—if it doesn't click, replace it. Black aily
depnsits 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

arhicle on dutonuibe transmisson nnan-
tenance m the near future. Meanwhile,
have vour car checked by an expert il
vou suspect such problems,

k“% -

. Now voure about 1o gel under the
carand inty the final, but mare compli-
wated chchs *Bul. Bbefore putting 1he
car upon safey stands, cheek the shock
absorbers. All shocks swoal, but exees-
fuid on the ouside ol o shock
means 11 s worn ol Alsol af o hard
push down oo the droent or rear of the
cat produces more than three hounces
hefore the car stabilizes. beiter check
il new  shocks, See "You. the Me-
chanic!™ Parl 8. Nov 71 DRIVER.

7
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The automatic transmission dip stick
(usually located near the fire wall) should
be checked frequently. The fiuid should
be reddish in color—any other color, or
fluid that smells like varnish, indicates
transmission problems. Check your own-
er's manual for the correct procedure for
checking the fluid tevel.

" UNDER THE CAR

Carefully jack up the [rom-end and
pluce 1t securely on saflely stands—don’t
forgel to chock the rear wheels. If you
don’t huve o buddy shelping you, it's
a pond idea 1o-let someone know you'll
be working under the car so they can
~cheek on vou perindically, . gustin case.
. The first thing sl want to do s
trace all the brake lings Irom the master
cvlinder o the wheek, looking for fluid
leaks. Next. check (he  transnission.
cluteh, and difTerenial fluid levels by
opening the plugs jocated on the side
of the housings, Your owner’s manual
will show their locations and give lubri
cant specifications, .

Check the exhaust sysiém for leaks
by placing vour hand around (he joints.
with the engine running {(before it gets
haty. A& -leak can be felt, ~Leaking joinis
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 [o rost through and in need of
replacement.

With the wheels off the ground. try
o rock vach. wheel from 1op (0 bottom.
and side to side. More than 'a-inch of
play indicates a loose or warn wheel
hearing  Remove the wheel hub and
nghten the lock nut to the corréet speci-




P fications, I the wheel is sull loose. the
bearings prohably need a0 be replaced.
Fxcessive play in the ybeeh. when lifald
ap Trom ghe hottony sl bide ne leser,
mdicates bl Joint on king pan prohlens
IT vou suspect thes, better have the ¢t
immediately checked o s '.u ropu-
able  front-end  speciahsl Cheek thie
steering system by shukimg the idler
Pitman arms. Twist the te rodis (Sume
are designed ot nence which kindd
vou have 1 1Sce pcturel. Ay mowve:
ment or looseness may be serintis see
it speciilisg, ) ' '

BRAKES

The fnal and probably most impore-
ant checks are the hrakes and  tires,
_ With dhe rom pEheals removed. | dise
s hrakes can he mehured or padihick

Jnesss Your manual will give procedures

for this, as well us the minimum thich-
ness hetore the pads nead o be' e
placed. Onoolder cars with drum hrakes,
vou, will hive 10 remonve the drum 1o
inspect the brike lipmngs. Consult your
Jmanal for tht proper removal proce.
dure. The drum shonld be smomh with
nk large seriuches,

I the drums are

excessively worn, von should dake them

o u shap Tor turning. There should he

at least 1732anch of -himing abhove the
ri\’cls’r_\n riveled shoes. or above the
, DRIVER

L
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are one of the moet

critical areas for inspaction. Braks

teast 1/32-inch of Uning above the rivets,

shoes on bondsd Hnings. Disc brakes should also
r ownar's manual will give

drume should be evenly

of large atratches of

. Wom drums can

[
and reused., bHut excessively or unewenly wom

PAST 1SSUES OF DRIVER ARE USEFUL

shoe en honded limngs 3 the linings
are worn bevond this point. or wern un-
“evenby. voudl] geed repliace the shoes,
Lift up the cdoe of the rubber cup
over the emd ot the wheel evlinder aml
cheek (or_fluid leakage. T leabage
LACCLERIGE a3 o need 1o have the cvlind-
erd ot 9\r1x"!_hing appeanng sl
during this imspection s reasen for o
thorotgh professional hrake inspection.
The rear cbrakes  shoubd lae
checked. Tloweser, rear drim removal
affen reguires special wheel pullers, 1t
vou don't have the knowledge and
equipment for the job, vour micchanic
can pulf the rear drums and inspect the
linings {or von, Even though the Trom

[

also

Chrakes wsuadly wear first. many peopte

replace only the frong shoes when they
do a brake job. So, vour redr linings
may hé shot even when your front shoes

8 .

— ]

"CHECK FOR UNUSUAL WEAR PATTERNS

Aook new s

TIRES
Tires e alwavs  critical -§nspect
__them fortreadd depth and Wngven wear
3 pterns cased by bu-of -halance wheels
© o g musaligned front-end U nusual wear
paticrns are o pood indicabon of the
necd Tor a teip oo balianee and front-
end shop. Tires should have at least
2o32anch o tread dl every groove. A
“eood wav o check thys s inserting i

lincoln-head pegnyv. head fiest. imo the -
tread. 1F rukber {Ih’cfm_'l at least eome
1w Ahe’s head, vou'd benter ook for i
tire sale. Minntaining proper ar pres-

sure is therbest way to streleh tire mife-
age. [f you den't have a good tire gage.

vou should get one and use 1t ofign,

o continued




Beaka {ines are another important element of the brake sys-
. . tem. Lines should be traced from the master cylinder to the
CO_”}M . whesls, checking for leaks, The wheel cylinders can be

THE BACK-YARD MECHANIC T whee s e e e or rapaced 7 %%
ROAD TEST. :

every{hmg‘ has checked, out so.;
¢ road” for %a performance
and™~fnal brake check: Make
in’ a-traffic-free .

inspectidn. You ‘can check brake hal-
ance by locking vour brakes at 5 mph
on o dirt or gravel surface. All four
skid marks will he abowl equal in length.
if vour brakes are balanced. : _ : ; ey e
1t your engine’s performafe is a The steering system is an ares of great concern. Shake the Pitman arm, idler
little down, you might iry taking your arm, and twist the tis rods. Any movement could be serious—have the car
car to an automotive diagnostic center. checked out by a front-end apecialist. Some tie rods #re designed to mave,
See “Give Your Car a Clean Bill-of- however, 30 check the manuai ¢ be sure which type you have.
Health.” Dec 72 DRIVER: A diagnos-
1ic test will give you a complete per-

_formance rundown, so you'll know ex-

. acily what engine parts need adjusiment
or replacement—and it will confirm the
findings of your safety ifishection. ¢

“Now if | iust"%.hal! a gaod defliled
article an body and fender, wark!"
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aroun& yeur hofné autmshop

and your car—yot may Want to
changs the crankcase ail and lubricate
vour car. These are: without a doubt.,

_among thg most productive and casily

acComplished: auto maintenance jobs
the back-vard mechanic can perform.
You can do a
lube at home for-half the usual cost.
The complete job should take' léss.

~.. ..
than an hour. and tequires only a few.”

items vou may slready have.
By doing the work yourself, you

~scan alsd avoid the?hassle “of making
“an appointment. and waiting for your

car at a service station. In addition.

vou'dl feel good knowing the job is -

donc thoroughly and correctly. and
that vou didn't pay an exorbitant rate
for the filter. oil. and minimal labor
involved.

WHY. CHANGE?

Modern cngine ol 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 manufae-
wirers recommend ol chymges 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. ~Ohl
doesn’t wear out—it just gets dirty

10

-complete oil chdr;-an. and..

_ SITCss.

The why

. and how

¢. a back-yard
oil change
and {ube job

and needs to be replaced.” This is still
truc to a large degree. but tod.l\r'

low-pressure. Jow-emission engings. op

erate at higher thpcmturLs 1nd #he
abundance of air’ conditioning and
other power options coupled, with ex.
cessive  high-speed and  stop-und-go
driving places the ol under additional
The oil can alsé be thinned by
wasoline end water..und the PI’UILCII\’L‘
.lddlln €5 can ;.\apumlc The excessive
heat. centamination’, and L\upnmllon
make frequent ol changes more im-
portant than ever. e_speéi;allv on new
cars, .
The products illustrated 'th!s Story are

not necessarily endorsed By DRIVER or
the LLS. Air Force. Ve

HOW OFTEN?

- You' can't- hurt Jour cnmne by
éhangm_g the oil too often—this is cer-
tain, And therc is a lot of evidence
supplicd by professional ricers and
mechanics. a5 wcell as happy car
owners with long.lasting engines,

. which indicates frequent changes are
the ]\E} to long and trouble-free en-
giné -Jife. DRIVER therefore recom-
mcnd@anqmg the oil and fifter every

“3.000 miles for maximum erigine pro-

. Acction. Longer intervals or less fre.

7 quént filter changes may be acceptalle

to maintain a new car warranty—but,

since you will be bu;inﬁ your oil and
flters at discount prices ‘as well “as
saving the laborcost of an oil change
you can casily afford the mcreased

engine protection. i
.
" QIL AND FILTERS - . e
If you've always hed your oil

changes donc at-the local sefvice sta-
s tion, you may be a bit conlused on the
subject of.oil and ol filters. The place
to buy oil is the Base Exchange or
other-discount store. The top-quality

less than hall that at a discount store.
Muny stores alse sell oil by the case
at cven greater savines, The same is
-true of filters, Most discount stores
repularly stock top-name filters at hatf
ar even a third of the price you would
pay at a servife station. Also. oil dnd
filters afe frequently placed on sale, so

T

DRIVER

oil which'you may pay up (o a dollar
a guart for at a service station costs =

e




- regularty used in your engine. :
ol “additives diffier from brand to

All motor oils are labeled to show their gqualities or service
Pre-1971 cars should use oil certified at . -
require SE (Service
Premiurm quatity oils are certified both SD and.
SE. so they will provide the best service for all cars.

recommendations.
least SD {Service Deluxe).-
Extreme) oii.

MNew cars

_watch the ads and stock, up on these
items when the price is right. Then
you’ll have everything you need when
you'te ready to change the oil. and
you'lt save a bundle over the jong run.

OIL QUALITY

Quality i3 1hru:" most important con-
snderation when choosing an e¢npgine
oil. All oil cans are ]abeled with a

code which indicates the oil’s servige,

recommendation. For pre-1971 cars
“you should use an oil certified at least

SD (Scrvice Detuxe). New cars re-

‘quire SE (Service Extreme)-certified

oil. Most high-quality oils are certified -

. both SD and SE.. however, sa this
shouldn’t present a problem. Any pre-
" mium quality oil will providg the re-
‘quired engine protection,” so_ what
“brand of oil you use is mainly per
-sonal preference.
however, 10 continue using the ol
since

-brand. Bui_if you dccide 10 swirch
brands for any reason. pick a widely
‘available premium-quality SD or SE.
‘certified oil and stick with i1,

yiscosimy - Ny

~ Another big difference between oils
is weight, or. viscesity (flow charac-
teristics . The viscosity 0f the oil you
should use depcnds on lhe drme

..Use' only dilters certified to meet all

manufacturers' warranty requirements—
this assures you of the flilter's quality.
To protect a new-.car warranfy, clip the
tertificate from the filter box and keep it

.with a complete recard bf the oil changes.

Flushing out a dirty éngine before chang-

Few ritems are required for a complete oil change and iube.
Besides oit and a new fiter—you need only a small grease gun,
an oil pour spout or can opener and small funnel, and a wrench
te loosen the drain plug, Filters should be hand tightened, only -

. —but they sometimes get too tight, and a filter wrench is
helpfut in 1oosenlng themn o _

ing oil is great for keeping cil clean. The
inexpensive canned flush is easy i use,
and is recommended for engines which
have accumulated sludgé and gunk on

It is a good, idea; - -
- "conditions.
LOW30.
fthe W™ designatng oit for winter
~use) have become guite popular and

the inside.

1OW40, and even [10OWS0

are widely recommended for their
protection over a broad temperature
runge. DRIVER feels a . 10W40 vari-

* ety ista good choice for year-around

use under normal u)ndmons A lighter

* weight oil is often needed in extremely
cold -climates, or

a  heavy.weight,
single-grade ol may be recommended

in SOITIE' f.lrt‘.‘l.lrﬂhtBnCCb YCILIF OWHEFS

The mulfi-viscosity oils.

manual explains this, and gives tem-

perature  requirements  for  using
singic-gradc oils,
FILTERS "~ Vo
AII qu ity hllurﬂ are- mum.lll}
s filter you -

huy is certified to meet all munufac-
turers’ warranty requiréments. Severil
caompanies “have recently developed
special, dnuhls.‘siau., Cheavy-duty fil-

1ers. DRIVER,}u:, seen this 1ype fl__Ler_

contined
o

-




Check the standard transmlssmn apd dlfferenhai I!u;d levels by
. removing the plugs located on the g‘lde or back of the housings.
1 the car is sithng level, .the Hdld shouid at Ieast be even
with the bottom of the hole. Your manuai gives I_U__brlcant :
.SPECIfICatIOHS : o T

-"'-'cont:nued o ' tm\ S s record is kept [hcrc _ \ms [F need a0 w r-.m.h to npm the -
. : C o shauld be no guestion -.\n.nl of a . drain plug: on NIOSLCArs an open-c enid '
. THE BACK YARD S sty e o s or ereseent wrench will do. but yauo o
MECHANIC S S S T may need o socket wrench for o ear
AL RS Do 2 . : EPUIRE
R 1 l"'_ " b ] » .."1'1!'n]'1.nC£_‘. ‘ﬂ : GET RERDY | d h by neroer -u.m# el ”_'5 r\|1ln N o g
I AMEL e e additon o onew T] ter and. the o .
- wities, And sinee daose Blterd wre gen T s e s ity of oil, (your owner's alsor need afilter w ruu.h Ihe- st
P s ' proper. g Silem you'll need s i cin - apenerand.

AN ¥
erall not el le‘R AV INIR . ° vl \\:H give the-gu wlwpull\ of

h_\\

smatll Tunnel. or an oil pour spout. that
' punctures the can.-Spouts’ fike, those
used at @ Service station are . inex-
~ +pensive and handy, Now you're allset
for an vil change. ' ST

...P“‘“'L ot singhe siiey fiiters: eethey iy Cvour an:m.] voull need o
e oa wortr e _.nﬂi}c\ : '- Cmure Tems w p-.rlurm an ml Lh.m'm
-'._'.‘\D.[iITIUES R ' S Yo may need @ dan ol engine flush,
“ o subject thus aleuss Cemus up G the vil'on the dipstick s ..\u.ssnd\

wheidiseussing engine Sl s e s -_\dnl\.: and youll need @ conk vinlr for T o

ot elditivg l““u n “1 Hf.\,.-,m- nrls- The tsed ol Y ou can hu adnp pan CLF_ﬁN YUUR EN{;[NE L _
THers” Hn [ ' sdeartitod '1‘_" ke “! tran “_1“” 1N h“' an old plas--. - One lllml mitlter (o consider. hchm .
e e il thise prodidts s He budket s ar wther .‘.nn_l_nmr mll'l. Llrmmm_ \,’uur oil is—how irty ‘l“‘-""‘&:,.-_--w
- q-uik wors ot ke o _.-.|.z TR work just as aelt The dip pan will - the oil et bBegween changes?! Jjume ; .
i Consamen ariened IR unduét.n more casilvohaw- 7 engines. especially on older curs, get (
’m\\ R zmhL.-.‘-_L'U. .;;\-l;r_._ii'_-_}-:_l_:u ronle lndmnu il \\nll- CLerudidy an lht. inside——and when (}II'“._ /

o T s, Ldvortised cut. putting lh‘. cur up Qn shmdH or " oA _.uldud R dm}l immeditely:

o “u’ rh. w.ms\ wmluu{' ';n'ur .‘:'5'1-' _r';n_l_'|p',~.'."__- R o o The purpm-. ol Changing oil s m"_'

e doest really nestd them- it mu R caf e deaiaoutdirt and l.r_)l‘lhlll‘]_lﬂ}ll][b"i.lﬂd .

R el il ‘1% chwinge it oo el elean ofll 1 the new oil guickly - '

picks up dirt, you're really not: dmn"

I3 also ihe pnt.al'n'!_[tt\'
: Elarrpiy i sue [ prud\u e N your engine nmd\ good. I you-have
st whein L..m.[11 tepie ofoene - S S g 4 dirty engine. its u.md el 1o use
-'[rTc"'s';i'llilr'- wodurs T ' L : ©o o dsean of engine. Rush.. following . Ihe
S S o T sy mstru:.lmm on the cun hn.fon. _
_WHRRF&NTY PR T . C Llralnm" th-. nld n1| T .
- g .ml GuUstian vl m1‘ habge - T T PP _ T
Cbefure | performing Cyour own ol L DOJNG THE IOB IR -
Cchange i, SWE Gvoid my neweawer T T = 07 Layout everything you i nu.cd. n--ooo
: The answer s dehnitely T \.Iud;m_ your tols, “and’ z mupi-. of -
o Lot e ot and Bl e e T T e Crags of sone paper [()Wt.l‘- for wiping
(G & _mm.'c Ao fmeet whrmamvooree T e spilled ol and greasy hands, Run the
red "qmruwncr‘tu nd oo the prescobed - e P engine untjl it reaches omeum_ tem-: .
maintenunce schedale. Keep a com- =« - 7 0 o S o pcr'\lurcm—thn allows the il to circu-: .
Cptere peeord of wdien vou. chunged e L S e T e und pu.lx up the Cmmlmlﬂdl‘l‘s_ -
0|l—~—v.hat wil was used.-und clip the ' N '_ﬂ\'uu \\cmt to-drain out. R
*warrangy Ltm;mm from. .'h hlur_ Tt L T Cdrgtulh ack up th mra. [rom
SR e T T I :-_ T nnwza——




joint. . Sealed ball joints should be filied
- with jube until they just begin_to expand.
Cverdoing it will ruin jtie seal, and the
joint will run dry. The folid grease plogs

* . . .

.~ * Lube old-style- balt. joints, after wiping
" -the grease fitting clean, by pumping libe.
into "the joint until clgan grease '00Zes
out. Wipe the ‘excess from around the'

:

: e :

. bt. rumed‘ if you Uj)LT‘llC it wu.huul
Toil); While the final bit of oil drlps
© out. you can check the fuiid jevels.

“Bul.” fnrsl sel - 1hc parkmu.
' -'f'; brake: and chock the rear wheels; Or!
‘drive’it onte your ramps. . If the car IS( - B _ _
o ramps. .you should_also_ c_oc]\_th;}_,__FEE_L..E“ELS : S
o front -wheels: to, prevent. any move- .
" .. ment. Lay asheet of cardboard. unden

'the ‘pil pan.-and positian the: drip pan’

. located at the back’ or side. of the
“housings.’ Some of these plugs are de. -
signed to be opencd with a special -

- wrench, but a Y2-inch drive” ratchet

"quick# final wrn and pull it and your ~wilt do the trick ‘on the square-hole

~hand “away.froin “the hol 0|I wh1th © plugs, Insért the drive into’ th‘f';Pl."'g
will flow out.- . - and -twist it loose. If the.plug is sa

tight that it might damage ihe ratchet -
- - While the oil runs ot Cher:l\ under-
s drivée, get the proper wrench or have
-+ neath the car-for some of the inspec-- :
the levels checked at a service stafion.

-»..gﬁc:e{,“;ré";”;‘;”ffc‘“ L"(‘f;k“f’gr““‘]s The' fuid fevels should be at least
am ay evcn w1th lhc botlom of ‘the plug

_"ﬂuld ltakage around rhe bottom of the

radiator and transmission oil pan; at - Ihe f;ontrend is blocked up the lube

the rear axle, and at the insides of all.
. should' seep out when you loosen the
four wheels. Inspect the brp_ke_lmes .

S o . plugs: Have the levels topped off at a
o 7. eod suspension system. carefully. B

C T service. S[dllOﬂ if they are low. This ',

o+ When most -of the 0} 15 drained
g out' remove the o “Alter.” The filter operatlon requires a special lubricant’
v - siringe that facilitates y:ttan'the

: .-carlrldee should be: lodse enough. that .
. _heavy Iubm:ant mto lhe casmes
you cpn remave it by hand. If not, we
~a filter wrench, or drm: 4 punch or. -CHHSSTS I.UBE
]aI’EE nall [hl’OUEh thE ﬁltel’ ’H‘Id USU |t [f you Own one Of the ne ’
_call.d for-life cars, or a car/witt

for - ]everaﬂe to bl‘&d]\. ‘the Cdl’ll’ld}:E
-+ ‘extended - lube , period . (SObOD to
40.000 ‘miles). it probabl. wouldni
" pay you e invest in Iube equlpment
'_However if you own a,rprc 1970 car.
‘er more than one vehlcle you, can
save consnder.lbic sum. by investing
-_ in-a- small ! ‘grease: ebn (under-$6).
aﬂd c10|n9'. your ow . lubes. ’ Check

~“under - the drain plag: Looscn thc
" drain plu with @ wrench. Screw' the "
. plug out by hand until the last threa'ﬂ__
is about fo let go. Then give jt a

50 be sure- I;Jhere i a pan. undcr it. -

" With the filter removed. the drain
_ plug out and the ignition off. turn the

- ¢rankshaft over ¢ couple of times with .
-.the starter or an extension hand -
-starter- to-work -the - last: drops of oil
ut of the crankcase (the engine will

5

13 .

fcn.ntlal (n:ar axie). ﬂu1d levels can
be checked by unscrewing the. plugs . g

‘on sealed [ounts should he remstafled im-

mediately aftér lubing.- Replacing these
plugs with permanent grease flt'tlngs is
not’ recommended - -

- your owner’s manual-for-the-required- ~ - -

Iuhricmion-frcqud‘ncy Jul for a. Iube o

chart..
Mast new cars ul|l|ze sealc.d bal]

| ""-jomls which require a different: Iubm;_.

proctdure than the old-styl® ‘joints. -
These joints-should be filled by.re.
ipg the solid ‘grease™ plug~and™ =

MOoVig
usin_ff grease gun with a special rub-
“ber tip. Fill the joint untit-you feel it
‘expand—overdoing 1t will™ ruin’ the’
“seal. 1f 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—i. regular prease fitting.

may not retain the pressures devel-

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

dry. Howevcr this job gannot be done
the _wheels. shoufd be 9

on 2 ramp;- S
~hanging " free when ‘the- Jomts care”
.IIJbed E ' -

Lubing an- older car takes a little - - -

miore “time. Pre-1970 cars may have -
o orf more - grease ﬁttmgs scaltered'

_ _.tram Check a lube chart (if it s avall '.

able) for all the required lube spots

~on your car. If you don’t have a lube -
“chart—you'll just havé to look closely -
- for all the fittings. ‘Older cars should * -~

o continued




ML
: contmued

'After'all the oil is. dralned out replace the - dra:n plug, wlpe the -
filter. seat (shown) clean, and spin the new fitter on.
_-crankcase - with the proper quantity of oil—idle the eagine for 2 -
... few. seconds io. allow. the new filter to absorb -oil, and check the.
-dipstick, to be sure the oil is yp to the proper level
the engme at fast tdle for a few minutes, and check for jeaks at

_ THE BACK. YARD
* ‘MECHANIC | |

" ‘be lubed. after ""’11:’1"‘lJ th': ﬁttmg L 'ot’ner half turn to seal. the ° aasket'

. Don't wrench the filter on any tighter
- —this ‘may-distort . the _gasket and
cause a leak. ' . o
.. Fill the. crankcase Wlth the proper_-.'_
amount of oil, and ld,le the engine for -
.a few: seconds to allow. the new filter .

'c}ezm hv smppmg the grcqsc-nun

the " Iube il"IIG the ]omt unm ciean: :

... grease -oozes out. To kKeep it from col-’
" lecting dirt, be sure io wipe the exceds
. grease from [hc buts]dc_of_’__lh:é_ fitting.

. 'FlNISH THE JDB )
U7 After hitting all’ the Jube:’ spots.’
- clean the -oil pan dr_.lm_p_lug threads.
~ and gasket {if it has one). and-install - -

“the “plug. Tighten it snugly.with a.
- wrench, Apply-a light film- of engine

oil to the filier gask_‘.t‘ Wipe the-filfer”
“seat (at the ‘engine) clean, and be .
.- sure the old gasket, is not 'sti_ck_ing" 0’ -

NOw you've - ﬁnally ﬁmshed—ex-

~cept for one thing. You're feft holdmg o
the bag.

50 to speak——wel]
the bucket .

rally,
. of dlrty oil. There are-"" " -

.,§€\"f€r'ﬂﬁ1gs you ‘can do- with this ™"
**.Auid mess, but we feel one of the best'
- solutions is o pour-the oilinto a seal-: -

- ‘'ablg- comamer;(such assa plastic bot- . .
.~ tle),. cap-it. tightly and .take .it .t0. I
: 5crv1cc stauon for dlsposal .

Fill the

.Operate

. the, seat. ‘Start the 'th'rc"adv;' carefolly,
- and_spin the new ﬁlter on until the
*. turmng gels harder Give. the filter an--

10 absnrb .0il.” Check the: dipstick g,

_make sure the oil is up 1o the-proper
~olevel, Thcn_—--fast-"id]c/-it_ for.a few min-*< -
. utes—switch the eAgine off and check
- for leaks at the filter. The filter goasket.
"doemt aiw’tys seal cor.rectly '

- NOT QUITE YET S
-Before  piitting- everythmg away. -

. take a‘couple of extra minutes fo put*

_on-some fipal touches that will really

linkage,

-"_— Check~your manual for - these TTems.

the f| ter—hiter gaskets don't always seal correctly Chec i the -
car over, and tighten nuts and bolts on the underside. ‘Now you:
.can further emulate a high‘class service station job by Iublng
the distributor cdm, putting a drop of Ilght machine oil in.the
- ‘generator/ alternator oil receptacle, vacuuming the inside ‘of the
car, and washing thé windshieid, windows, .

and

I|ght lenses

outdo 4 servlcc slatlon job. Somc

cars call for ]ul:u'lcatlon of such parts
‘as steering-arms - stops, lransmlssu}n
distributor, - latches

hinges, and’ parking . brake cable

_This is: alsp a good time <10 1nspect'

some’ of -the important | items’ men: |
tioned in last - month’s ““Back “Yard !

“Mechanic¢” articie if you. havent al- -

rcady done so. :
One final bit of prevenuvc malnte

‘mance that's likely to” save you' §ome

trouble is tightening nuts and bolts

_‘ from oneend of the car to the other. .

‘Give  special attcntlon to tlghlenmg

- loose” and accdunt for. most. of the
hqu1d splotches you- ﬁnd under your

: Caf. gl R

_ " the. oil’ and au;omauc transmlssmn
-_pans—these ‘bolts frequemly work




0, mosl people, an aulomaue trams-
mission_is -a ‘rnysterious device
o -"which: takes. the hassle (or_the fun)
I .out of driving.- Few motorists dare’

N -even - conlemplate the inside works .
of their. “magic” gear’ box. THis is un-
“forlunate; and one reason automalic :
transmission shops ar€ so busy.

There's'no doubt an automatic trans-

_'HIISSIDI'I is.a complex and sophlstlcated
.. bitaf machinery—specialisis spend years

" “learning the specrﬁc.v. and idiosyncrasies
- of the many types and. varieties ‘used
~‘today. But neither the prmcrples behind -
the’ automatic nor the routine -majnte--
© - nance required to-keep it wor]ung cor-’
. r_gg!lv are that mysterious or. intricate.
7 "You can- perfurrn ‘many COmMmMon

* - transmission maintenance: tasks eamly at-

- DIRECT cLuTeH W

* horne. and probably avoid an expensive . . TRARSMISSION CASE INTERMEDIATE e
. s TRAR ARD CLUTCH -
transmission. job. All'you really need is’ . = TN e  OVERRUN BAND / FORM T
a2 hasic undersy nndunﬂ' of your autag- | . . .+ AT I.OW & REVERSE CLUTCH
matic. If you have\g'ernous transmission ° A : QUTPuT,_._sHAFr. S

'f’_proﬁlems however, having, it repalred o
il a -reputable spec:ally shop or by:a
qualified mechanic is Ihc om‘y w.ry g

-~ FLUID um( e
.- The. transmission in any vehlcte has
" a’ rather- difficult ]Ob—-pl'()\"ldll'lg gink
.. between a conslantly turning.engine and
"the drive wheels which tirn-only part of
*the time. In lhe “old- days (as well as " . _
today ‘orabout 10_percéntof all carg), ... — - -—
this’ problem .was resolved by use-of.a - || STATOR’
_____manually operated clutch, whith phys-___ o Crorque CDNVERTER
\ically disconnected ihe engine from the .~ . " | ASSEM Y.
. gears. The automatic lransm:smon elim=: U
" inates the clutch “nuisance™ (or fun) by
'-replacmg the. mechanical link with-a
- Auid coupling that -allows the engme 10 -
~idle. whlle the gear Iever -is in *Drive.”

* HYDRAULIC ‘COMPUTER =
Bur, belng more:. than just a link, the

i\ttomatic_transmission -is. a_computer -
Pt - (transmission’. fluid) - {Fig. -T).-"Energy

" TORQUE CONVERTER COVER .- _'ngm.ss'.m_.'ssp_m._ SHAFT ¢

. - the engine, Inside ifs housing are three {Flgs N &. 2} These gears are so ar-_ T
- sets of blades known as.the pump, sta- .- ranged that those not held by a- brake -
tor, and’ lurbme._rmmersed in. hght oil . ._(transmtsswn band) will move.. A tfan
which matclies your demand for acceler-" | o mriission=band “is: SImpf'y a circular: strip-
ation with engine speed -wheel: speed, _-_I_gas;es -from . the: . engine through the_-_ ___of spring “steel ‘that fits ‘drotnd a-drum, L
and l6ad" condlttons 1t the chc-oses the uid. and-the. blades .and ¥s transmitted -.or shaft whiich controls ‘a- planelary gear.
., a8 mechamca] torque io the: drive:wheels * . or nne “of. its members. ‘When. the Servo-:

"proper.gear ralio and ‘initiates a gear - S
- changé. if: necessary, and does it quite " bythe output shafl All-_lhree blade sets -__._;-uml prs_ton_ closes___ ﬂ\e. band pmperly

'-.'zg?_lt;::::'y if. e - |s_ m good operalmg "'v1dmg maxlmum_ou(pul' 4
", Various types and sly]es of automallc' ' pagt. At idle,, the. torque- convcrt_er al-
--_.shiflers have -been_tried since. lhe “first lows ‘maximum s]lppage and very..
-+ semi-automatic. ‘was mlroduced ‘in ‘the .torque outpul
_'I93OS Today, however, most auto- |
- matics are.basically the same, and: con-’
sist of three hydro- mechanical de\nces T
a torque converter to: provide the. fluid-. .' atios
_“link, “a-“set -of “valves opcrated by ol " press _
pressure 10 controi transmission bands '_'..servos (Frg 2] These servo umts per-.-'-'-
.+ .and . injtiate’ ‘shifts, _and two. planetary .- form:the: hydro-mechanical: functions of

. gear assemblies 1o transm;t 1he power. .:.ﬁ'.operaung the clutches and brakesf(ifisnde.'

o (Rg
. POWER LINK

The: ilorque converter - prowdes the.

“the, transmission houéin *.and bolts into




R 'Your automat:c transm[ssmn |s a g
‘xcomplex bit of machmery—but you -
‘can keep -it working. right, and -
easily cure most of its - minor -ail-

'ments before they become senous

- NOTE Bvcause u)' the many d;ﬂe: ent rvpﬂ:."- R

" and varieties of automatic fransiissions i

ol gederal guwide. Ft shonid liclp the back

mechanic mldervtaud his. transmission, am:'
L teravoid expensive and unnecessary repdirs. -
- The procedures vntlined -ave “generally ‘ap- -

- -'shan!d be cnusu!led before: domg any trans:

 HYDRAULIC: PISTON -

LN
T MATERIAL

— SUN-BEAR.-

SPRING..

- _' PLHION -

-times (with: your - fodt on the brake) to

o snde oppesue “the,
. the” dipstick “ in’ the:

Check for ﬂmd co!or as well as. Ievcl

o Blagk, swelks Izkr; wathish, o i er:-r'r?.

“raminated, indicales o possible paris Fail
(MPE D1 i hET EEBRSIARION wn..m;f: :

. _ma rmm

Belng the. Bukd Tevel mp 1o 5pﬂc|ﬁm-
©tiens i §. is bow., waing obly fukd eooom-
- emgden by the manufacrorers there i
.pt lransmm;arﬂ

Coone benger & rsmwrwl- !
Arzidk, -

Mﬂtﬂ arammlwm m’e ﬁﬁleﬁ lrkmugh

Y use, this. amdc is desipned to be o J'v d
o ard

- plicable to all transwrissidus, but a manudt. - | . -

opcratlng temperature and |dhng 'in_""'
L PARK.”- But-first - work  the sielectcr--
“lever . tthgh the gears:.a- couple of-

" allow all the valves _and paSSages to. ﬁll-"__

always found néar- the ﬁre wallvonmt'he”-:':-
steermg wheel Read

_would " read. the: Crauk'case dlpsnck o

—

| compartment,’ riear the. fire wall, = -

e

A4-!, .

HIGH PRESSURE OIL - o s

~PISION . 4 ‘
ANCHOR -

Fil.m:l is usually checked With the englne
at operating temperature “and idling in

ations if 1t ts low, using only- fluid rec-
ymmended by the car manufacturer‘___

R

' _.‘ﬁuld il ‘aerate - and’ -cause - similiar o

"Checkmg)the fluid reguiarly is. the best :
-way . to  prevent. automatic transmission -,
-problems., The' transmission dipstick is
usually found: at.the rear of the. ‘engine

. a shop.manual covering the transmission” .’

‘*Park.’’ Bring the. fluid Jével up to. specm-

he tube that holds the ‘d'i.ps'lit.kl'Do' not”
uverﬁll the transmmission: while low’ fluid,

“will cal /e “harsh_or-erratic- shifts and':
damage the internal parts, too muech” -

troubles. If the flilid level is above the .
. "'Fhll“ mark or the: thpsuck check-it.
agam “after thﬁroughly heanng ‘the en-. 7,
-gine and running through “the ‘gear -, -
~ranges. If it still mr_‘hea_ies overfull “drain -
the ‘éxcess. "~ e .
Even if you keep the ﬂu:d Ievel up. to
" specs and otherwise-treat your autematic’

properly. you may- still encounier'some

{TAnsmission d.fﬁ..ult.es Your transs

. sion might. also-require a penodlc fluid
" change or- “tuneup.” Most of these jobs.

can be .doné al home or-in the hobby”
shop, with few if any special tools (de- .
‘pending upon sthe type and condltlon e
- of - the ll'anSI‘HISSIOI‘I) o

HHNUAL ESSERTIIL ¥ _
Before- getting - mlo any transm:ssuon '
-work, .however, .we. must emphasize that

'1n your car is’ ahmhtreb' essential. While™
gnost new transm:sslons are.. essentnallyil‘.
.the ‘same;,” there are. still ‘more. than: 20
dlﬂ'erem types’ and- variations: in- com-
" mon. use; sd..DR-]-VE‘R-eould'n’t _possi_bly
cover even’ part “of lhem in- any: detaul._
The procedures to--be discussed are -
generally applicable to. most’ transmis- .
“sions. but you-should-siudy your manual |
_-carefully for the. pecifics on yours, The
. manual. . should= outlme rnost of these_.- o
Jobs slep~by step. T S

CDHMUN PRUB[EM . '
" Harsh, en‘alll: or “qlnpp:ng" shlfts are._
_of automatic transm:s—“

, of mmer part fau!ure or nmproper ﬂl,lld p
“leviél -t nythmg ‘ore ‘serious.. Some :
less scrupu!ou-; shops have bee_ known -
in rgn ce Qrglu A -mi Or Dal'l and soak
the cistomer for & bol of work me
needed o compheted, Bo. iF your car
+ develaps. shifting ‘prohbess, s ek
ww!h FOLF Eime 'lml muney i) I:mk it
_ ik !..Juri'ﬁﬂlr

eomiinied .




'contlnued

- THE BACK-YARD MECHAN o

! TRACE DOWN A ‘BAD" SHIFT.

. resull .from overhealing of .the Auid—.
"these can eastly hlack.

~Check the fuid first.
cautious of small ‘carbon- specks which

the sensilive

" wvalves and passages in your. iransmis-
" sion:*1f the levei is AOK, and the fluid

“isn't discolored or contaminated,

" all_Auid.dod vacuum lines from the

" transmission 0 their sources, Iookmg

-"for cracks or Ieaks i

~ which -

- KICI(ERS‘ : '
% " If those items check out and you still
'.have .bad:shifts, don’t panic. Some traps- -

missions. have efectric kickdown switches
‘can causé problems.* These

" swiiches are?ofien found on or near the
carburetor—your service manual shows - -

the location of this switch ifgyour trans--

. mission uses one. Dlsconnect the swilch
" and‘road-tésithe car. if shifting smooths
T oul, replace the ‘switch.

sifitilar -to - the . kick- down’ switch, This
-valve is controlled by pressure linkage -

e FLllID CHANGE

- . nected for a -road ‘test; If shlfltng '_m- o

" proves, replace the- valve..

* MODULATOR VALVE

ThIS |tcms CEUSES ITIDI'E ll'al"lSlTIlSSIOT'I .

...Many cars use a-manual leklng valve

on’ the carburetor, ‘and can be. discon-

¥

lnspectmg ail - transmnssnon vacuum and

" fluid lines for leaks or cracks is the first
° step- in . tracking - down - the cause of a-

poorly. shifting automatic.

Be. especially

prob]ems than ‘any other part. The in-
_expensive TNittle valve is used on-nearly : ‘-
all transmissions, Chrysler products be- :

ing one excepuon
The . modulator valve is’ screwed

the transmlssmn housmg, and is con- "
. nected m “the carburetor by a vacuum’
line. Tt is easily ‘teplaced by simply-un-
screwmg ‘the -old valve and installing a -

new one. However, you'll probabiy need--

~. 1o ralse the car to. get to the valve easdy
trace .

Place the car's front-end carefully up

on Jack stands (or drive it onto ramps), '

. set lhmarkmg brake,, anf:l chock the

wheels Be sure the pins on the safety
.stapds are fully extended through the
holes and aecured-—-thcy can s|1p out |f_ :

they re not*’ :
' Pldce a drip pan under the modulator

- valve pull the vacuum line, and unscrew

‘the valve. Most valves haveé an- |ntenor
sprmg -and-pin assembly—remove the

pin when removing the vaive, and rein-

stall. the new valve with the old pin.

Fluid will leak from the- hole, so install-
“the newvalve as quickly as -possible,

. Have a plnl or-iwo _of transmission =
B Oll handy, just in case’ you' lose an ex

cesswe amount in the. process

1t the . new modulator valve doesnl

: correct the poor sh[filng. and your car’s

. _.'*.' See “'Pila_r_rs Ca}r _'Si.-:p," 'Fcb'_-'?;')" ‘;B@c_kﬁfe._'-'

“The. transrhissuon Ilnltag'e anid electnc
" Nick:down switch (kicking-valve) are'eas-
ity ad|usted or replaced. They.frequently
cause |mproper autornatlc shlfts e

) _" ’”Ou

2

transmms:cnf is. 50" equipped, dram the'_
and" clean -or -
This. wnl]. R

- transmisston™ reservoir
" replace . the. filter_or screen.
‘often allevsal shlfung problem
clally “thoseé " ogéurring.’

and havén't- had them.” » o

TUNEUP

in* aulomallcs::
which ™ fequire- perlodlc ﬂmd changes.f. :

Some “automatics rnay néed ‘a cqm-' '

plele transmlsswn tuneup tO COI’I’CC!

" shifting problems. This usually involves .

'. L

band adjustments in- gddmon 10 draining .-
‘the Mid, cléaning or replacing the filter.
" adjusting the linkage, and replacing the"‘ ’
Auid. Band adjusting is fairly. easy:on .

. some transmissions, whll_e_ 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

job..
- DRAINING FLUID

“With the required amount’ of ﬂmd a

~a (ransmission pan gasket, and a new

x
SOH‘H’ fi’df!ﬂlll\'ﬂ(}ﬂ'" pt’f’l’()dl(

torque wrench, you can do- the enure:_

‘’screen of ﬁlter (|f requured) ‘on_hand; "

ET IV

changes are’ recommended (m.lfy during w.

“tuneup. or- arajor maintenance, or-wien the-.

,\‘fmd i corf.'auwmfcd Check yiur-manual -~

" Jor your tranifijssioi's: requitements.. ‘and
never exceed. ‘lhe .rpccrﬁcd
quency R L

The rnodulator valve (arrnw} 4% an. mex-

€ hangc frc e

pensive item which screws. into the back

.of the trahsmission housing.
more ‘transmission. probléms_than any

e~

1t “ca) uses .

other: part. Replacmg this part may cor- - I
..rect. ‘any. minor “transrhission: problems e
i you have InC|Udlng erratlc shnfts ca

BREVER




is large enough to.hold jr.all. .

“two! OppOSIl’lg pan bolts

‘move the .two looséned nuts——and be

“lower and ‘emply . i pan. The lorque

two—-check your. ‘manual,

.find either, you may need a transmission
ovérhaul. Clean the pan and parts such

o @cr‘een i

spec:ﬁed in. lhe rn.inual

_ PMTCH THOSE BOLTS

._'transm:ssnon pan with- the new. gaskel
and’ replac

": gasker .or the pan and: produce a leak. .

" Qe of the mosi~eqmmeon transmission’
~ maintenance. procedu
“fluid, cleanlng or replacing.-
addmg new -fluid. Some trana
 have drain plugs—mast dan't;: an
qmre droppmg the pan(nght)

cureful Tiot:to-spill- the ﬂund when you.

. converter shoulgwaiso_be drained: Most
have one dram plug.” and” some have-___—

s dra_u_'_nng__the_

you re readv to dram lhe oid ﬂmd Ralse- :
-the -car on slands ot ramps and piaee a-
“container- under: the transmission. pan—-'
T sOmie- transmlssmns hold as much as 8
' quarls of 01| SO be sure the conlalner:_ )

Some transmissions have dram p]um.-.'
—mosi .don't. If mot, youll have !0 re- :

remove the ..
“pthers, -ard - pop theé: pan ioose with™a .~
jserewdnver or . putty knife.’ AIIOw time .
= for the 01l in the lransrmssmn to drain;

then hotd the_pan-steady while you re- -~ . by-a loose or damagkd newiral

‘safety switch. A properlv functioning
. .'ﬁ-sw]_tch insures your ¢ar will start ofily-in "~

Inspect the drained fluid carefully for ..
“¢arbon specks or tmetal debris: if you

e as the’ _lorque converter and filter. or -

Reptace removed drain- plngs ﬁl the'
‘the pan. Don't overde it
when nghtenmg the pan bolts. Anvthmg-' o
“past "pood-and-snug” ' may ‘distori~ the.

. Refill the transmission’ with fluid, bu’

" refillcapacityy”

if "‘P-Z"III‘

N Splotches of transijission. il

stop a l:ttlc short gf. the reeommended'-

Starl’ the" carand. let it
“warnr 1o operating. temperature. Work
the selector lever through the gears to]”

A all-the valves:'then, withithe selector

proper level.

_ UTHER PROBLEMS .
A frequent problem whlch ternﬁev. an
:UI"ISUS[JBCIII'Ig automallc owner is a car
- that ‘won't move ‘when he operates-the.
* fever—-or .ane’ that starts in any gear.

.. Both:af thesesituations arg frequently.

“Park” .or “Neutral.”. Tightening ~or

repl.lemg the switeh, wlll usually solve . .
” both. problems-" The ‘neutral switch is..
" usually Jocated: on the steering column.

“of under the’ %elector lever Wousing o -
i ﬂoor mounted lever,
shows. the exacl: location and gwe‘; Ser- -

Your |

vlcc Lips.

LEAI(S AND NOISES

_ Leaks and.unusual noises are.sone nf i
--the ‘most frequent complamls of aulo- -
]TlalIC lfdl'ISI'I‘II'i‘ZIIZII'I OWNErs.
~ be serious. if not repaired; they might
resuit -in your driving when. the fluid

is low, ‘which can .damage’ your :trans-
Toission.. Make. oecasnonal

your ca‘r afler |l has Ijeen pa

.nlghi Mmor Ieaks fmm quch areas-as
Uthe modular val\'e oil cooier ﬁllmg S

_'-easﬂy Faced. and’ rcpalred

‘slowly add f‘iuld up 1o lhe' ;

" pission story, If yoii “take: your car i
“for ‘the initial -(warcanty) transmission

rn.mml .

-Leaks can. -

checks for
benea_lt_h -

Unforlunatcly most. major’ |B.l]\\ .1re

‘ping the transmis
- of tr.msmlwon eealer may help b kl'l'l'l"
~leak.. hut- a m.l]or le1k eaIIq for seal--
: replacemcnt _
i Some nbise is normal lI"I rnoz.l aulo-"' '
_mancs o
‘however; usually means.aldose ‘tarque -~ ~
“sconverter or-a cracked-drive plate which. =

A persistent ‘kniock or scrape,

should ‘he repaired: nmmedlalely ‘Grind-

Ving. clunking, ‘or excessive noise of any o

kind also indicates needed repair. -
‘So, brleﬂy, this is the automatic trans

adjustments and-check .the fuid-regu-
]ﬁr]y you shou!dnl hwe these ‘troubles,

Bul, if your lr.mmmsnon does  get a

little oul ‘of ah.lpe—keep your ‘eool:
study your manual and follow the steps

vutliyed heré, and you'll prob.lhlv have- .-
Jit bagk in _sh__upe_m nD_lIﬂ'Il.r.“‘ it's.too
' licated for yc_m_-}_of handle, get'to a %
‘tmmediately—driving ~
“.with a, poorly operaling automatic can, -
" and: usually does, cause’ qenous and very'
) e‘r.penswe emage ‘. ‘

réputable - shop

Studylng a shop
‘of - general. manual- which gwes

'reqmre perlodlc band
' .'_adjustments and Tluid drains. Band ad- . .
: '-;usttng, as’wel-as most common trans- -

_ mission . malntenanee
- -performéd by the back-yard -mechanic:
_‘wha studies 4 manual..
: manual,
‘exact - specifications and. procedures, is.
. essential before doing any. t(ansmlssson )

-m‘*rk ’

can -usually 'be. .




isc brakes are super-effective, but
super-complicated; the average
duysshouldn’t mess with them . ...
Right? Wrong! This is a popular,
_ bul erronéous, misconception

. among many back-yard mechanics. =
" :@alipér disc brakes are, in fact.. far

less complicated and easier. 1o wark 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, mos| (.ommon disc "brake

‘maintenance, and can usually he per-
" farmed with only a few simple. todls,

And. daing it your%c%f can save as much

as £30,

"Discs are.now stapdard on at Ieast
the front wheels .of many cars, and
- pperate essentially -in the same -manner
as  conventional drum Obral\es Fluid,
% pressure created by depressing the brake _
pedal pushes out a'set of pistons (either
r\wo or four in each caliper}. These pis-
“1ons foree a set of brake pads -against
thé, wheel assembly rotor, or dise. gre-
‘ating friction to slow the mrnmg wheel _

- (Fig. ). These friction pads wear. ‘just

pcrlocllc _teplacement. “Disc pads gen-
crally wcdr faster than drum Immg‘;

(Ieft) .
. Ping .or balts, usualiy in comhbination with
spnngs. _spacers; and washers, hold the
" pads in thié calipers.on moét disc brakes.
-,.Driving or . putling the pins ot and re-
movlng other retalners frees the pads.

us, drum brake linings wear, and need =



e ATE- too1h1n

& odise fenm side to side (wobbiey as it ot -
rales. “This cond:llon is usua]lv the rea-- )

-".'."':iﬁd'shdu](j”!::ie checked regularly for ex:
cesswc decrease in ‘pad thlckness

_WHEN TO' REPLACE :

__-_\-Measure ihe pad lhlcl\ncss with a.
& ruler or. feel?fr.ea;,e after the first 12000
*. miles. and each. addmonal 6.000 miles
" after thai. Some pads musrpe ‘removed
from the c-allpcr 10 "be. measured; \yhﬂe

. .ottiers.can he checkedin; place. Always

-have 2 new set “of -pads”on hand if vou
1_hwe the: type which must_ be. removed
for m¢pectt0n-—lhen \'ou carﬁimmedl»

‘Replace the pads when 1he\r are-worn

- to fess: Than V-inch thlckness, or. worn:

*’to the minimum. thickness specified in
~ your manual. Tf the, pads are allowed to’

- wear pust” 17165nch thigkness. expen- - '

" sive “caliper - -and/or dise damagé. will
. result; Replacing these ihexpensive pads,

well before thle\ reach their wear-limits’

T strdnelv, recomrnended by brake ex-. )
" -peris for’ oblalmne maxlml‘.tm lrcuble- ';

“free brake |lfe

[ LATERAL RUN.DUT—M N
B Wh,zle reeu]ar pad replacement may
prevent the need for any major disc’
brake work. there are a couple of fairly
common- problems which -can develop. .
- Lateral runour’is ‘a- condition ‘affecting
- the dl*.c,uRunout is the miovement’ of the

“son for noise, chatter. 0g whranons ‘dur--
“ing’ braking. Brake dmc replacement
TS reqmred when there, % excessive. run- -
‘out; so-be suré 1o have the discs. checL--
ed by a mechanic at ithe ﬁrsr sign of *
lr"mh&:: '

| PARALLELISH _
This sitaation 5 simply & varialion in

fhe ahickiess of the dise. B oezn #iso re-

.

Pads -are easily. pulled from the. caliper. -

a

a_fter removal ol the pins and retainers..

: (near left)
" This pad {front} is not worn- all the way

-¥ glazed, Frequent pad- replacements are .
. recommended ‘to- prevent’ disc- damage .
« from snevenly or ExcesSively. woen GEEs,
E xm& 1o EASLPE AT brake lfe and

' you'll probably never have to worry ahout dumg
any other dlsc hrake mamtenance L

" sidlt in the need for ai'sc'réﬁla;cemén'f'if“ a

* shows_how to control develnpmg par- . -
' allellsm ' o

- as, pins, springs. and -clips. be -discarded
* worn. even if rephcemenl is nol recom-.

manuhctured by six ‘Main . ‘companies.

to the reptacement point, but is badiy: =

Jess umphc’ated You can relme yourtllsc hrakes
1 st takaga fnw nteg . :

“Gavit n”'uﬁ!!l& = 8L wWARIANAES,

4 tew common tools. And, if you do it regularly,

“left-unattended.. Howevey, you ‘can-logk *

Foee I—
TOT tnis Cﬁﬁdlhﬂﬂ wheﬂ chec}\lng the-

" pads, by measuring the disc thickvess at. -~ -
four opposite- . places. Your ~manual - -

STUDY MRNUAL

Pad replacement consists. basmai]y of.
the five steps outlined bejow, Before
< heginning 10 work, 'howeveristudy .a ©
manudl c;treftlll\ lo f.tmlh.u'ue vmfr-

ommended Tastallation of mher Hew.
parl« when’ friglien pads gga'replilced .
ll s -often recommcnded ihd{pwrtﬁ stich

-and- new -ones. |ml.1ﬂed whcn cham,mg
pads “You' should: replace 'my of these
_parts . if theéy are corroded.” bent. or,

rnended in the mdnual

PAD REPL.&CEMENT EASY
-ON ALL- BRAK,ES

“There are three ‘basic dlSC braketypeq S

Although dISC brake: diffgr. somewhat:.-
in. deﬂlgn pacL replacemcnl is nearly

Il"l-

('mi.'mued

: Bottorn ng the brake system plstons

. - their bores is necéssary to make foom [

- a.jnsert the new, thicker brake pads.’A spe-
cial tool 8. recnmmended‘__for H‘IIS JCI

you're: Iarefu! not: to démage the mston_'
S o dlsc B e

R




.co.n.tlnued ‘\'he EACK‘(ARD
el '-*MEC«“

Jitentical on al _nmLLels- Ihe_mmn dJI-
ference on some rodels o thut the: cali-
Spefomnst e figed trom the dise belore
“he pads con E removed:on others, The,

" puds can b puiled d;rutl\ irom the -

S caliper,

] ]_\u.f_s _L‘.iﬂ e pL’thLnL\i FIUITI l‘llU\l
purts homes, and range in poce from’
S HE o mare than - S34 4 st H:muxr
\ml L.m wilen gel goodsul ml\ frads fur
about ualf the tnitab ot imm -.s:\u.uum

wutu puris Al ordes hotses.

lust e ‘Lu‘. :hm pads ufe certified 1o

. he Urn_rrmi cyuigner quﬂm BT

5—\1- 'sLiFIle?t‘tH -

SloTes o

GET STARTED S .
Hr-,i ' prm.r_u:. N \p do. e parls
to be feplucgdtiis specified wn the man-
ualn derimiured afcuhed
“hrake puitsy.and a Can ub tlig proper’
Cbrike duid. Determine fruny the mianul .
'__\._ har la}a)la.)'{ju’}i...rlﬁed. and have. khL\.L
Jundy, A speciel wol iy generally

T

I'\_t.-
ommended lorconipressioy the_pisons
‘into theie bires. but'st’y h(ii mécessary.-
This sl be explained Turefo

I_.U_m-.'n the lag- nuts -an i}mh
wheels before. sou-sinse the Tron-edd.
‘Then’ set the emergency. brake and.
chock the rear wheels hefore ruising
the car’s front- end just Ll‘lULth. to gl

" the tires off the ground, and suppor! the ™

car with sufery skands. ™ Don't forget W

m‘:mH_\-\ wge pmes for owan fine
raw’ D have to borron u

Bt TR
Cuhder yvour oar,
Csetlof jack stands L or
Baw Autto Hobby me £ du r!m ;u!:

"

K check

pud-change instructions. Work o onfy®

“tolow

_ of safery wire L3 prevent danage m'th
eanings B

front -

uther retiiners,

frewted  fosr f.f;,‘___ .

lhn. \IdhL 5

e Tt _ :

Riamave both front whccls ;1_nd com-
pire. the exploded bruke diagram in
the maial with the juctual brake as-
sembiy o vour car. Be sure to clearly
ientify the parts referred 100 in the

Foar a we. o vor'l abvays
:'1.\'.\'(’”:?.1!('(1 hrake for

atg whee
have a properiy
u'y‘ucuu' .

The nextstep is to determine |f the
e tilpu has to be lified - from the dises
hetore the pads can f'u_._lu.r_n_s_w d. I s,
the removal inﬁu"ucl'u_\_ns n.vour
|1__i:1nL!i1'L and securely _w'ilt.pehd the re--
Aoved taliper from the cir witloa plece.

untt und hmk-. ﬂuul hm
REMOVE PADS . . ||

! |
The ILIanr\ Thar” he:ld |h=. pml'; e

'.pl.u.-. can now  hecarelully u,mnTLd
b cotter pins..bolts,.elips.—.
TOF aprings, '

They
Muost cars use o lorm of;pin,
combination  with v.dt.ln.rh:
Spriges. o spacers. Deive o
fwhichever -~ 18 reyguiped)
and pemovdlany

alten in,

clips.
dhese pinsy

Ihrnu'-h the: L|!||n.|

wanize the remened  pariy onoa glean

sebace m |ht. urder m which Lhcvi\'cn §

removed.

Pull the pudk directly oul of lh‘- ‘-"11" L

per. This win mu.lll\' hg
hut aspaif of |
may be! m.-.‘(ic 4. |I \Onr p.iltlLLlhr'. t

__CLEANING e e

ming how: they GO0 Fartss

with denatured aleohol (Ieft) before in
serting. the new pads exactly ‘as the n:-ld'
‘ones came out {above)

parts can b

and afl’

carefully Jeplaced ‘after the pads
.properly |nserl_ed into the caliper.

n!-har
<

are . .’

-tocking . ]'Hl‘l\ o ha .-
.x.sm: thev are fuiI\ c\u.nded thmugh

same cu!i'p‘.}', note which side gach pad
came [rom. {If the pads ufe of the same

~dimension, il's impessible o msmH lhe

new ones 1n-~ g tl\f

Clean - the “caliper. dise. and éntir‘g
krake ‘munhlv with denatured. aicohol.

chiveking us voll o for fAuid ledks, wear, ..

“or other unustal signs, PO NOT use
Canvthing buf aleobal. I'or cleaning brake
if pclmlqlhl b: ise fluids get- on
the discor [riction pad. the brike won't’
work. Be sure .1|| purts. are-dry -before-
I'Ld,n‘\l‘l”InL, L

' BOTTOMIN-G THE PISTDNS

Before inseriing the . n:.w pddﬁ he
“hrake system ‘pistons” must be forced -al} -
.the way hack into _their. horu.sl AH dise.




.b'rakes are-s.'e]f 'a'djust'i.ng—e.s the fric-,
uon ‘pad  wedrs. lhmner, “the ‘piston ™

,comes farther out of its boie to -mmain-

- tain-a proper-seat between the pad-and .-

“the -dise. Therefore, ‘edch plston must

be pushed ‘back into its bore to create-

- the caltper Lo

common toals if you're: careful

-+ I the piston ‘fails&o miove wrth pres- .

sure,_however; the cliper must: be re:
Catiper . rebuilding is .gen_e_rn.l.ly_. _
best. left 1o:a’ good mechanic. Opening -
“the bleecf screw ‘will have no effecton'a . .
" stuck ﬂston 's0 dor't do it unleSS you"

buult

' want to.bleed the systém..

" Your -manual -probably- su'ggests sim- )
ple tools whlch ciin -be adapted for this ™
© job. IE not, a large, C—ciamp Eosrhoned o

around. the.. caliper can be laghtened

‘to, force- the ‘piston into its bore.” You. -
~should protect the "part: by. placing a* .-
‘block of wood or piece of sponge be-

- tween, the: prston and. the.clamp; or, a

" screwdriver. can. usually be :used- 10 de-

. press the p:stons if- you re exira carefu] o
'~ DRAIN SOME FLUID =
Before the pnsmns ‘can be forced into
however. it is somet:mes e
recommended that .some: bra?:’e fluid be - ==
* drairned - frhm the system; This [51‘3\"20[5'
possrb]e ovetﬂow at.the master icylinder. -~ - §
drained ‘at the -master-cylin- =~
der, or bled out at the bléeder. screw (at -

lhBIl' botes,

Fiuid is”

.the brake:. aSsernb]v) Edtlow the. drain-
ing- mstruchons in “vour! manual care-

*theysystem- 1. - and could be in“for a .

_ rea] “non-braking” expenence oo

- DOYNDT " BT the Grained Huid b.u.k' co

........... Afka e gl Rkl rfne reserveoir itk - -
e Trwid | af v 1he pmpe

INSTALL PADS

"+ 1o replace those that need it

:Most manufac}urers recommend spe- C

Fully; if you don’t, you may. let’air into_.".

bype afler L
you ve finished, tworkmg on buth brakes;'
: —-befcre drlvmg\ the car . .

. RemStall all - ptns “springs, spacers,
“and other removed ‘parts, - being sure
Fmtsh.-_
teassembling ‘the ‘brake" accordtng to'_.___-_'_

if “it" was. femoved. Double-check the -
“manual-and compare’ the. ré-nssembied
brake  with' the other, to he positwe
.'.everythlng is back together correctly
. Tighten any Joose bleed : strews. or'
-'-brake-lme connectlons and. follow the' '

"specnﬁcatrdSs, and replace the catiper -

- and . closing the system, if requn‘ed
Pump the brake pedal slowly 10 -reseat ”

-rhe _pistons- against’ the: pads.” "Before -
_ pumping. the brake, -however,. be sure .

- there is plefty of fluid in ‘the . master'
".cylinder reservoir. "Air can .be pumped -
into the system if -the fluid level has-

" -been bled low. Remstall the wheel ass
sembly and spin it: “while: your' wife .or -
_ buddy - operatés the brake. -pedal to. he--
. sure'the brake operates. .

.Repeat’ the -pad replacement and
‘check pmeedurcs -on the other brake
-assel‘nbly Tighten the lug nuts. properlyl"-- .

- on hoth*whéels when you get the.car on ™ .
".the - ground. “Test-drive-.the. car, being
"alert. for ‘unusbal noises and brakmgizﬁ
P?l“_er_ns-_—_!f _th_ere are. none,; youre all.”,
. A

' OTHER Mt\INTENANCE

a FI

A ‘couple. other thmgs you. may need.
© to:do al_the same time you change pads .
include. paél\mg the Wheel bearings with
grease and inspecfing the rear brakes’ ¥
“Packing the front. bearlngs on *a. disc
_brake equipped. car is fairly mvo[ve,,:l,

=

' and usually requires removmg the en- -

’ mechamc eheek ‘the rear. brakes

.tze the - brake. shoes, - and’ inserting - a

~tire brake dssembly. The job-won't: be -
scovered here, but: you. can .probably do.
it'by; followmg the .instructions in - your. .
‘manual. Many people leave "this job to-
‘experts; and get. acomplete brake Sy, s
temm: mspeeuon at the same tlme L

REAR BRAKES

"Most ‘¢ars usmg front drqes usua]ly s

have standard drum_brakes on the rear.
" ‘These biakes do not wear a5 fast as the_
. front brakes, but: should also be. mspect- e
ed - regularly Since removing -the rear -
drums may. require special wheel. pull-
ers,. it ‘may be a good idea to’ h

‘Disc_brakes, as - well as most tate--
“‘model drum brakes, are self ad]ustmg
- However,” some - import - cars, such ag;
VW, have -adjustable rear brakes.. You:
.can ysually finish the job on: ‘these cars .
- by pumping the brake pedal to central-

" brake ad;ustment tool " or screwdriver
into the adjuster. holes’ (genera[ly found-
“on 1he back sides of the wheels covered.:
“with rubber. dust plugs). Turn’ the-ade .. -
juster ‘nut until the wheel drags shghtty
‘when”spun ‘by hand. Back off the .nut .
“until ‘the’ wheel ‘furss. “freely.. If: more
Ihan five ad}ustment teeth ‘pass before
the brake ‘lightens,. you're going thie:
wrong ‘wi .-Your -brakes probably. have |
stment. nuts per wheel.. Ad]u___
the seco d- nyt by turping it.in the op-.
‘posite drreenon ‘Reinsert the -dust plugs.
"Check your manual Eor the spee|ﬁ|:s on
)’DLII‘ car, ® . - -

Insert. the" new& pads into the caltper_ R

exactly as the old ones came out.:
rnost!brakes bolhlpads are identical and
c.mrart?l he meer?ed tmpl'{lipLFf'- Hm {m

On -

-..caliper, .and.” lhrough the pad locks to
“ finish the]ob s

The iocking pms are driven back inta the -

‘A few ‘cars sfill. usé ad;ustable redr.
. brakes _with front " disc brakes. -Adjust s
" .these brakes rnanually o specrflcatmns, ]
after both: front brakes: have been re-
,fl-med cheeked eut and rbad tested
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The most common tyac of pres: -
sure tester attaches to the radi-
ator {iller neck. Pump it until the
dial indicates the pressure rating . .
pf the system, \f the pressure
reading drops. there.is 3 -leak in
the system. Also use the tester to
check the rachator 1ca|:u fcr a leak
-|ng seal

- uets
" lafed

though s siill earty in the hot

seasnn, many_of vou have prnh-

. ably “already . hait. nccasion ta
-plance. nervously  al - vour - temp

gage or Tidion light™ s you pas-

~sed 1 car with |l< }mod np raduinor

- sicaming. . S

if the sight ﬂf an (.wcrlw_ni-:d-éur :
bothered vou o linle  hit vour had
goad reason 1o be concerned. - More

‘tars than ever ure overheating, This
is partly hecanse today’s lowcompres-
sion, emiscion-comrolled  efgines ren
Cmck hotter, Newer | card also have
Chotter ratéd thermostits, hut smaller
radiators and a decreased ahility to dis-
sip'm heat: However, if your cir’s conl-
“ine svsiem, is kept i good cnndﬂmn e

do the very. simple ;tl'ld im‘xpcncivc
tem needs. T t

s casy. 1o nnd-..r'-‘-f;i'nd thc negd
for a cooling system when. ynu realize
L~ that, eomhusl‘nn lempemmra insid
“vonr engine rcxch 45007 F. Tempé
nires af lshricaled _parts, such s, pis:
tons. -cxceed 400°F 7 and - the “engine -

Swould. qiﬁckls.’ destroy  tsetf . if ‘some- -

means were ot t.I'I'IpiD\Cd {0 d|“|pd|c'

lhc heat. )
Most cars CiFClIIdlL Elqmd fsame cn-

- gines are-air- cooled) around the eviin- - - .

ders and heads to conduct heat away
from_the epgine, The hot, enolant
pumped fmm lhE enun'_ to the radia
tor and cooled hv air from.the fan

~“Then" the” conled liquid is. retarned -to -
the engine 1o repeal the jobe (Fig. 1)

..24

"Radiator

flushing the system.

. can easity handle the heat. -
- Most._cars . overbeat hec ause t_heg_r;
owners don't take a few miniies 10

“perindic’ maintenarice their coofing- ws"* -

-]

K3

“Quick-Flush" 'p'rot':l' .
heip te logsen accumu- o
rust and sludge before

PRESSURE. ssssmm SR

e N .Ffdnmn m !1q|||d coolant, proper
UeNSHTE ix essenlisb in a mndern cool-
ang sistem. Cooling svalc:rns are pre:-

Csurized 10 allow  the, efigine to run

~ howter withoit hailing the vital coolant.
-
“For

instance, 1he  heiling | tempera-
wre of cthylene glveol antifreeze-cool-

" ant’al seb- level'is around 220°F. Add

i5 pound of pressure. however, and
the boiling fevel jumps o about. 1R57F.

- Sineg- the normal npl_mnng tempera-
ture of many engines. i$ near. J00°F,
s essential that your cur's conllng
Csystemy hold 1he proper pressure “for
lhc engine o keep-its conl under strain.
. This préwur’inlinn is  why you:

© U should remove: the radhator eap ‘very

“carcfully. oy after - ‘hleeding off the
; prewmcm—cspeaall} when, the. engine
is hot. What many of you may have
.unlu'll\.r discovered is that when the
engine is hol. the coolant may be hatter -

“1han its pormal hoiling temperature. hut”

doesn't hoil becavse it's under pressure.
When . the radiator cap is  removed
._._qmckly he. pressurc ..draps,.
hoiling level falls well “below-
pcrnlurc'o[ the eoalant, The resull:s
s angerols geyser of sup-..r -hot ilqllld

PRESSURE CHECI( _
-Cheeking your s ear's cooling syslqm
- for_pressure- leaks: is an imparlant part
of-mainldining. the system. Thls should. .
“he «one ai least every 2 years. when.
~the system i< Nushed: and other m'nnte-
nance. pcrfnrm-.d * The.. pmqu"e-. 165t

can he performed tefore draining the
-_conl.mt A0 -tesl - the hnse condition,

-;mcc mosl leaks oceur at hoses or con-.

- “The, products illastrated- in - this ‘story

ars not.necessarily endorsed by DRI\"'ER
or the U S Alr Eoree : .

“Using -an inexpensive- flushing . 4.
kit is the .safest, easiest, and
“.most effective way to flush
your coollng system at home

> Installing 3 kit to flush the
cooling system. requires, only
cutting a heater hose and m
stalhing a T fitting.

7 ’m) hoses, however, do a pressure check

- quenlly than” you'll use it,

.1__nd._1hc___..
thé':l'em'-."' .

448

‘nections. T yow're. planning. to replace

‘a final step to sbe sure- the. system.
15 hoidmg pressurc.

You can -purchase a preqsure tester
far around - $20. Buil no more fre-
_ you’ may_'_
“want 10 Head far -the hobby shop or
have a me{:hanlc -pcrform the pre<<ure-
checL ' . o

Thcre are iwo bwc types. of pres- o
sure testers. hut the most common type. i
simply attaches . to Ihe. radintor filler © -
 neck after remaving the cap. Pump. pres-
sure into lhe system wntil the dial on-
Jhe tester indicates the pI‘E“llrE raling
for your car ithé service manual . lists. -
* this.. hut genemlly 17 systern “which"
Wait

ho]ds 15 psi is pressure_fight).
fthe.

_thn dial dropq you havc
system. -

_ChP IMPORD\NT . i -
Cleanany foreign’ material: frorn o
hene'nh the_Tubber e.ealmg washer on
-.Ihewundersldc_of the..radiator..cap- wuh——
1 piece of “stiff mrdbmrd “Attach the” -
.lp to the tester-and pump up the preq-'
-sure amntil the. dial: lndlcates the' pres- .
supe r'ulng shuwn on the cap. 1

- continted.

. L. L w
________,,_._______._'a__...

# A recent-survey indicated move thanhalf
“the vars on the youd have cooling systems’ .

"wh:rh aren’t ‘holding their vated pressures. .-
~Since- muny -cors everheat for this. reason, . .
l might he advisable to pressire-check .the k
Sysfeth more “fregrentiy, especially - diring. .
-:’exfm hot-weather,.or. uhen mmmfam dm'- S
m;: is. annc:parcrf R T




'"“contin ued

nwcl A nigw ::z:;!

.:.JH_” Enler k'lr EE’!t" .

Pesting. so - always replacc a cnp whlch
fexks. : : y

¥our' car's coollng syslem opcraleh .
iﬁlluough at alessened. capacity) even

if 5L hasia pressure leak, However,-your-
Cedrtean'i keep its;cool withoul some -
‘type of liquid. or lf Tust and corrosion.

- hlock  the™- coofant - paﬁsage‘; ‘nnd the
___A'adlalor '

“Feak 'a"\eater' li'o.se' (ga'ro'er'\' ty.pe}'to" th.e"""-

.'-T Jitting, ‘Water' is ‘back-flushed through
the system—when it sp!ashes out of the”

’rad_lator colorless the system |s clean oo

.COOU\-NT WEMRS OIJT
"Draiping, ﬂushmg‘band replemshmg

lhe cooling system . periodically -is the -

- most praductive . hut - most oycrlooked
coolmﬂ_:wsrem maintenance,’ he-;e sleps—:

dre imporiant because all types of ‘- -

" freeze: coolant’ lnse lhélr potency over.a

penod ‘of “time. When, the rust inhihi-

tars in'the soluuon aré exhausted, ‘co
mwm amd rust- accumuhle and. .clog

e This _clogglng le'lcl«; o ov_er- '

Al wvnic ed hv frequent-
mg “the system o
. ellmmale contammann “Maost et man-
ufacturers recommend thls procedure

_‘- of radmtor “q'u_ic.jk f_llls

lf you notice”
|n lhc radl.atm‘

FLUSHING KIT

Draining and ﬂushmg ‘the corblmg' _
'a “either of two :
The usual- method requires . -
.-opening all drain- p!ugﬁ on a hot engine’
" (some of which.may beé Tiird to'gel 10). -
. -'md Arving to Aush :out Tust, and I;Iudge- e

system can be ddné-
‘methods.’

with @& hose “The - mew “hassle-free”

“‘method requires purchatmg a ﬂushmg;'f._j
and. qpendmg 5 fin- v

kit for lgss:than-32,
_ules. 10 ymstall | the Kit and completely
_ flush the system.

"PRIVER htrnngly recommends u«;mg
.lhe “fushing Kit.

ivhich is ‘the, - fasfest.

‘hmldup of rueror 'sl'udge R

“and maosl. efficient ‘Tiethod of flushing .~
- your-car’s -cooling system at Shome. Us-

‘g a kil 1§ alse - a-safer: ‘method. since,
il eliminates the need', for. opening the.
< drain plugs, a poaszhle lzource nf a bad

.-fhurn ;
| Became gt
._in;: rnethod

' "_'coolmg systen’ mwnua]lv.' .
."rnernher that. yau-minst :Jpen flr(" nqme.-
-_dram plu,er as. M" as- rhe rad:aror‘.

-

' Replace belts Wthh are” " frayed, -

lnspect hoses,_ and e

- place‘as necessary. ‘Hoses

) 'exoeoswe__ly mushy-or brit: -
‘tle whan 5=.[urEEx.'E.u " BrE -
averdue for epplEnement.
-'_chw:.-'r radistor. st may

3 ol bat. i 1he

: sprmg inside s Hosh-ten-

witl canse mler

||fe:‘$llrlg piFRHR i,

-+

"Um\rersa. :
" “placement hoses arefess -
..expenswe, ‘more - wldely
avaliabie g work as’
R 8% IERS designed fer
WOUF CAE Werm-type hose
. - EidmBs AFe Bt '

" cracked, or glazed. Adjust the belts
- soithey have léss than liinch. of

; free play between. the pulleys.-
-special’ gage s recommended for e
'exact len e : S

AL

he mm" pracucal ﬂuqh-.-'__




R »

o ing: the Ryalem hy eltherfmethod
1 USING FLUSHING KIT

© Kits cm:rie with nesdrly everythmg,_

. reeded 1o flush, clean all but the ‘most

_corroded systems. and include easy-to-
.2 ... follow. instructions.. To. install the kit;
e oBrSU carefully release-,the -pressure” at
.7 " "ihe radiator. cap. Lagate the heater hose.

"'__en"me ‘block: There aré two’ heater -

whoses; one runs ‘to.the water pump. bul -

t the one. which" goes to the block is the

. "one you. \x unl : . .

T Cut lhe hc'\ler hose m lwo nc'lr lhe
"'_'ﬁrewall Tasert the - T-fitting, provided

: %h.two hose segmenh to the T .
" clamps. provrded (see prctures’} Remové

*_pipe: into - the radiator peck,
Y hibse (ylrden tvpe) at the’ T ﬁlllng and

. “tlitough ‘the svslam pasqaoes dnd up’

* through ‘the- ‘radiator, ‘hack-flushing the ~

_ sye!em Simply let (h’“e::water Tun _untll
~* it splashes. out: of. the rhdiator o

less—then lhe sy stem is clean :

; H[ISES

S Check all radnior and hea:er hoses

-_worn cracked or even parl]allv spllt"

]

- Fill_your cocling system .with the proper
_'rr'uxture of . antifreéze-coolant after: flush: !
~ing the system and. inspecting hoses and’
._belts Plain water s not, recommended_

©the instruclions on the can before flush-

~_checl\ the
carefully. Thrs hose contains a corlcd-. '
~.wige lining to keep if ftom : ‘collapsing
- during operation. If the.wire loses len--.-_...

© U whiéh runs from i firewall, ‘to- the.

~anthe kiicmanto - the tose. Tighten ‘the ..
“with thé. -
condmon
.+ the radiator cip-and ipsert the. splish -~
Tnstall a .

Aurn the water.on full blast,.. - .
: he water flowing: in" from . the hose -
- forcev. 1he co coolani-in. fhe Enging- '|3,1<:k""E

: support wire. A]so kegp in:
lnstallmg ong or’ "two - n&w ‘hases may

. unreplaced hoses tg: leak unless 1h'
" ih very good condmon T

*- after ﬁushlng the systeni.. Replace hoses .
every.2 .10 3 years, or when. iliey are

Also change any ho,se Ihat fecls rmlshy
or extremely “britilé Swhen- squeezu:l

- _firmly. Be cspegially walehful for signs .

-of splits when -you squeezc ‘the hoses;
these splils have a hahlt of burstlng
widé open inder preﬁsure :

. Dan’t overlook the small, bypass hose
.on some.; rnodels

lacated between ‘the
‘water pump and engine block. “Also
fower radiator hosc very .

sion, tho hose can. parnally co]hpsc at:

".'-'-'Thrs results. in a- very. eluswe O\rer-._
s heatmg problem For this reason, most’
mechanies ~replace -this “eritical “hose -

every 2 years, reﬂardless of lts apparenl

. 7
Replncement hoses designed. for your
cwr may - be’ c[rfﬁcu]t to find, but the
more popular universal or - flexible type
ho*%es “will work” just_as well if lhey re
of. ‘good thty Besure to remembcr

tﬁi\‘t‘—“ﬁTe—‘rowcr—radrator——hosE""TrPusl" be=

- ning bells -causes - serious damage in -
‘many cases,:

With all the hoses Gecurely clamped
.and. th&belts properly tensioried, tighten

- - advantages over water;.il diSSipaIes hea

~ as waler-pump lubricants;

E,dge EldjLISl 1he belts unul lhere m aboul
4. ta Yacnch play when the ‘hélt is
pressed hetween the pullcys Ovemght»

sQ- be ';ure thcre is at Ieast E ;
Vas lnclr of play. . : SRR

WRTER NOT RECDMMENBED

" the. draincock-and replace any removed”
" drain plugs. Ypu ake ready to ‘refill’ the.
- system with_the-préper s mnxlure of go
" quality anhfreeze coolant o

Plain water js no ]ongcr recommended -
for: coo[mg system- use;, even: in sum
mer. Glycol base ‘coolant - has Many:

moré readily, has a hrgher boiling tem-
peralure, and has rust mhlb_ltor_n as well

FILl.ING THE SYSTEM

To fifl - a syslcm wh:ch has been
----- “kit, discon-

repl:u:ed ‘with a hose. contarmng a. co:led
nind fhat

increase pressure Il'I lhe svstem. causmg

Before msnllmg a new hose, clen.n

.-__-3 off -the | ‘connection with ~a - wire, brush -
and coat. the surface with: séaliog com-"
. pound., Place new "clamps (don’t reuse.
“'old. spritig-type clamps,
look " good)® on each end. of the hose

even if thev

‘before . positioning. thé* hose to. _make

- the clamping procedure easier. Slide’ the
Do clarnps o about V-inch from the end

= of the hose when it is properly poSis-- .
. uoned on the ﬁttmg Tlghlen ‘the. chrnp

Just s_hort __o_f cu__tnng into ‘the ‘hose. -

those whrch show wear,

Ant. Th:. belt can a]so S]lngIl; the gen

"_-_The coolant wrl! dlsplace the water: AN

L T When you'v

_yre

Lo . to".
Smce drwe*bel(s aré: an essenlral-- part

of_your cooling system, you. should re: -
are

~The” .check “wilk - assure - you. - that all

.the ‘systeim; whlch will: flow out”at; the
e “added - (he. .carrect
amoum of, coolant Rpur manual glves-'_
. the:quart capac;l_y of 3 Coolig sys~
:tem, ‘and - the: anhfreeze comainer has .
“a -mixing’ chart .on. i), close the “T
~with the cap’ provrded Srnee the“Trre:
-_mams in place,’ all "your: ‘Have 10 do. next
“lime’ you’ want . 1o flush your cooimg,__-'
"“system is 1o hook up-ahose, -+ .
.On *a “system - hreh - was, dramed-
-through “thes -drain_openings, 1pour
- the corréct quanhty ‘of - coolant: {égmn N
- remeniber 10 close: “afl<drain” ‘openings) -
.and Ak the. system he: rest of-the. way
.wrlh water.” In e her case, however.
. never, exceed a 3 mlxture nnfree '
‘WalerT. - Whlle 4 50-51
genef‘ally about_nermial; - exceeding a.
2 to A1 milkture ‘sohution” actuaty’ de-
creasev. lhe heat. drssnpanon _and freeze-

espemaily if you. repiaced- any’ hoses

- hoses are sealmg correclly. and’ that the

_'system -is_pressure- -tight. If "your car’s.
coojmg system’ fails fo hold- proper. pres-
" sure. after repiacmg hoses and tlghien'

r.'mlr:-rfﬁternaror pulley: and” a]low the
- battery w0, run down. A fan belt is" one _
-of those very’ ‘nexpensive’ uerns which:
© can cause a ‘very expensive headache it
o lf |t fails & The e rozﬂ—TJon _he.sﬂate 1o




*contmued
' -:'_\DON T BLOW YOUR COOLANT

' ’_\'-mg clamps however check Chart A for

" other ‘sources of pressure leakage. If -

" your system maintains the correct pres-
. sufe, but still overhcdls, check Chart B
":_for common causes of over heatmg

~JUSTIN CASE

' Timely maintenance sbouid prevenl "

'.the problem of a hot car, . warped engine

blpck. ‘hot- lemper and_ expensive tow- -
. .-ing bill. But, it's a good idea to have
©oa few itgms m the trunk fbr -emer- -

'gencnes R
“You can ne\rer 1ell, when a drive beit

- ;Installlng an mexpenswe caoiant recov--
- ery’ system is one of the best ways to

7 -keep your car's cool. Thesé devices are

" standard on some: cars, and eliminate

- irurmmg cooler

'_lgh_l _snap 50 don__tllal\a_any (_:ha'ncesz..

" ‘coolant loss as_ v_veil as keep your car_ -

with the critical fan belt, Abways carry -
a' spare beltand the ‘topls to instali it. -
' Spare radiator- hoses shouldn'{ be neci. -
. essary if you change the hoses regularly. =
But, a roll-of tape and a few extra hose -
* clamps can be useful for temporarily -
sealing small leaks or remstallmg 4 pop-,
. .ped-off hose. ~ .
.. A galion of water and a few ra;,s to ..
'._protect your hand when removing a%
stéaming radiator cap are essential, The
" rags cdn .also be stuffed into the. filler .
neck. 10 1emporanly replace a. blown"'
radiator- cap : S
Funally, dont l'orget to. checl. the -
'coql_ant level f_rc;quer_lll_y. and be sure °
.10 have the solution checked for freeze
© protection before the ﬁrst north wmds- e
. start: blowmg oL -

- isti't_pulled-up.of distorted. The radiator cap_
. should seal easily and tlghtly on the. fing. . -

. gasket.
| @ Check fur leahs al the water . pump The

“you should take tia reputable radialor
" shop for rapair,

."_-_-water has feaked- into ‘the- oil. Have the - B

*

_ CI'IART A o _
‘. Check lhe radlalors Iocknng lo be sure l!

‘.. Check for Ieaks at the lhermostat housmg

;gasket or. the .pump ‘itself could be leaking. -

* . ®Check Tor Teaks at the radiator seams. If a o

can of radiator sealant .doesn't stop-the leak, -

&4 head gasltet could be Ieakmg Drop some’ S
oit from=-the dipstick onto a hot engine part;
such as the. exhaust manifoid; -if it sm.les

ine checked by 3 good meﬂ]amc

©dscusually sufficient o remove - an; “accumula-
> Ction.af hugs o other obslructlons Jrom'the
"j'j_,\radrawr .

e Check the cnoiant Ievel wlth the. engme av. .

“-predsure and protect your-hand when remov-
ing thE‘}ap) Bring ‘the- level up to the bot-

o Check | the ‘antjfreeze rmxlure fobds sure it
s at the-recommended strength. Try one of
- the: radramr "Keep -Cool*-additives. - i

. O Check |gmt!on timing and brakes Retard
_-ed timing_.or draggmg brakes ‘cause an’ en- -
o gineforrum-hat.- w

-'o Check for. obstructed alrflu_\'\f_t_h:' ugh the
radiator. A high-pressore’ ‘spray. from a: hose

operating, temperature (be sure to release the S

*fm nng on the f'IIeT neck mth the englne 3
“idfing. :i'-. o :

-Clleck the. fan drive and lts clutch Thls
isa SDECI3| dewce ‘designed- to turn- the fan

“since: the cnolarrt cant circulate 1o the radi:

- atar:"Manuals: - show™ ‘several” ‘igthods - for o<
checkmg the thermastat Be sure to msta” a,




e LNE L ey

T '_.(Thus artu:le complled in Paf‘l ffom.-‘“"-.i.-

: ':\-...,.lnformatlon Proyided.. by Capt Wil-
Central Alr-' :

« s, . liam M. Peoples, Hq,
v __Force Reserve Reggpn (AFRES)

R "Note '-Depar(ment of De.fense compo

..................................

nenis have been Ll]argw nuu: the respon- | i

L -5ibility of “leading the way™ in USAF ve-

o . hicle emission poltution abatement. Milit- =
- -ary units desiring specific information ofi - o
~emission: control should contact'Capt Wif-| .~
diah M Peop!es C‘hfef Transportat.-on o
i UI\-' |J\3I..U Directorate of Lug 3{C3; Hq: ..
_Qentral Air Force: Reserve’ Reg‘ﬁﬁ'n S
(AFRES) EH.-ngton AFB TX 77{110 : -

INdstrated ~above “is: our artists” Coni ke ultimate pe
device, a.knot tied in-the tailpipe duri 13ge-one smog alert..




- piece. or_paper' Gnthe ail filer. "
| wube. (with'the cap removed): If the paper -
‘er. Be~careful not to damage the speclal ik, sucked:. dgamst_tl‘le tuhe {with the ep - -

E o T .. filter (arrow) to which it’ usually attaches -gine- Ydhng} the .air hose is plugged or’
D T . With the engine idling, a -slight pult or : ¥ feaking. Clear.a plugged. hose with. PCY "

o ' © S LU yacuum at the end of the hose means thi ulvent and a stualbhtened coat hanger. -
: S -_'Rep'ldce 4 leahing hose. If the paper still-

7 systeni-is-operating properly _An absence - S
- uf vau.'u_urnl'indigates & plugged systent. i holSOCked” agamst the tube, the. PCV. B
. S T T 'val\'.fe is probably plugged S ) R T

To check a closed F'C\nIr systenn first pu!l
“ the air supply hase loose atthe air clean-"

2 W0 pollutlon h.is b-..cn -
_.Jruu'nd - Jong tinie——much Jongert
thié Jultjmobli-. Bm today? ;

- .._1Ill_CI’i1.i] LOII]l)UhlIOl1 engink p| 0. '_
-_.duu,s most of the hydrocurbons ang -
. mivrogen oxides which ¢ ate ihc-_hii_rinL

© Ul phum-.hn.nmal* :,rnm, pq_iful_i_'ar"_'-"
W southern urban arcas

LJ]‘L,‘ﬁ scale effors 10 xuntml AULO-
motive L"nmslodns and - the * resulting
Lsmog bLL.(.ln in the caely 605 with |n-'__.L_ ;
“stallation - of “the” Positive ACrankease
"._\/Lnnl.mon (PCV} s\sn.m onall néw

L.ll‘b e R
The DOW - untvusal PCV ayslcm'.' C
proved o be effectivé, réducing the " T
L AYerage vehicle's d.ulv MHydrocarbon - - ‘ e

nissions, L an estinfated l-,_25 SRR
_.puu_n__s to abuul 1 puund: This reduc-’
- tion, however, had: little efiect-on the -
smog prob[-.m ‘because of - the. yc.lrly
- increase in-the ther. of motorlzed__'-_'
“wehicles: S
E Several moré control dcwu. _
~ giwned 1o Farther. rv:duu. the umss:on
'wa.la of cuch «¢ar; have been .ulded:
o _c[unng the lust 7 years, Engine design @ -_j

; l.l1d|'l£,t..b 5u;,h_a_~,_u_'~‘.h41ped_mmbusnon'.'- "w'ith'

Flgl:

lp umtrul l.h i L 7
Jing h\pr\dum lhu.‘\l. duu.n.x and.ad-
Cjustnients have ru..du-.n.d cnumum cor .
siderably’ . :
By 1965, "tuto'motivL mesmh ¢on.- o
“trol devices wefe preventing 500:000

~gallons of. \h\dmu.lrbuns Cand 24007
tum ‘of” L.albun\h noxide from n.lm.r~-"

;lrft’l_l'l‘ll s air m(h day - Almm——-"-i-
.Tt.dLILIII.lL' meloné 'huww“ .

e T ONDER HEAD
T U LOVER,
3 SEVE

. whambers,
spees. | ha

e

hydrocarbons and nitrogen vaides. fer ot
) bine in.a photachemical reaction. ‘Snmg
'wwmu”v referred w!{\ fu phnrm.‘u'm \

as well _as-- “dliered Tune
:IlSO bt.en lmplcm-..ntcd Io-'

Smiag is. )‘u.-m:'d u."un _\:mhuhf um\m'

Hw e i mn’v a,mun.-i’h mvd b uhr fo

":_._ ":'.'u.'.‘ pui’!nurm n am fubcm' w(fu T;‘m mage e Slon Commh hm“"‘""r thcy dD

' Permn{smn 1 reprmt/Flg I:'cuurtesy Buwfas'

llLITIL .
p-..rfurnmn-..l. and cconumy' nmkmL
thr.m w.r\' unpopuldr mth nmny p..u-

_-thcy .m, m.ccssary and W]“ bL wuh_
" i ‘1hcrL is.a tcuhnolonu. al-break

00 YOURSELF A FWOH BT EE
-~ Degpite ‘your. /f,t.clmg:, .1buut ernu,-j'-'-"
wark:”

Curp'_pnpynght 1958 h)‘ Harnld T,:-._;__




's :

_"Pull the valve Ioo.se ‘from: |ts grommei

2. and shake-it.if it doesn’t cllck freely re-

.. placé it If ‘the valve, tlicks. “check™ for

* vaculiFri at the end of the valve {with the -

- engine. idlingy. 1 none-’:he ‘hose. between

* the valve aid.carburetor vacuum passage
(1] ﬁrobably DIugged o

carburetor [{arrow). .With the engineid-
Img suction at the vacuum fitting means -

ed or reptaced. Theé carburetor vacuum

“Uno-suction at the flttlng

connnued
IO T A numl\,nanc-.

' '.--smuﬂ dcvlcc
mem;omd Pomi‘ﬂ.‘ C‘mnk

"SMDG DENCES Lk
_NQT RERLLY THAT COMPLEX

“into the: atmosphere.

_!l \'uul I‘L\l”\’

then re: routud lhrqu"h th mrhuntor
and |nL0 the. cmnbuslmn clmmh

'; - PCY VALVE IMPORTANY

.Cleaning the PCV valve regularly and re- .

. Pull the hose loose from. the bﬂse of the” _
" . placing it yearly are esséntial'to keep the -~

'the hose is plugged and should: be clean- -~ - cnency

passage will have to be cIeaned |f there |s '

sullcd b-..for-.. pufornum, dnv such"- 'the crankcase wsll dllute the Sl and
wear, ’And, over a period of time, the_
- prés

Cmnkmsr; b]owby ‘gases were th\. - be enough 10 blow cngme seals and

ﬁrst automotwcxnnssmns o be con: "

se' Vcnti- -

. lation system.’ - The- PCV systc 1Was
introduced io take the place of ‘the:
road draft tube which vented unburn..

' r_d 2ASCs from the cr.mkcasc dm:t.tlv-'. -

“can b done, quitkly and easily, how-
- evér,-“dnd . preyents; such - problems;
The cntlrc Uperatlou tikes’ unly a few
'mmules‘ “Bug it does ‘require @’ llttle :
mnrc than just shaking the PVC valve:

T he PCV system. reduces h\ (lrocar—j _
= Bun cniissions by C|rcu].1tm" tru.511 airs
-.down thiough thc crankease. to pu:k

: 7 the engine oil. C‘hcckmg the systems.
: up thi blowby vases. These lex are”

'___.thls trcqucmly \wll help ensure- they'

tmd
T'ND '[TPES DF P-(W SYSTEMS

. tems in use today ‘The Gpen system,. .
-':.whu:h was used: on most pre:1968.

- cars, draws’it fr' sha t supply through
Tht. WL” known ‘PC V \«cllw.‘ 18 IhL . L-lrs s e ir supply &

3 heart. of oft.mlniucaz,u.. ventilption: TS ..
1

ventilation. system operatlng at top effl v

cduse excessive oil burning ancl enyne

¢ Built. up zn ‘the: crankcasc can
cause Serious il kaks R
Servicing v‘out. éar’s. P .V systern

" The: best fime to check out the PCV e
system, as “well as - doing . most emis-. -
sion system work, i§"wHen you change -

“There re two'types. of PCV sys o

i filter. n;mdu 1he oil filler cap. The :

Fegulates the: Ilow

' uce thc CO“’[ Of the reqmrcd “5"5 cording to-enginespecd and numlfol

o SE\'EN BASIC SYST‘EMS
- There:are seven bcmc L\ pes. of ¢miis-"
S siba Lontmls uscd un"Amcrlcan n.ars
“ioday.  The operation sand maintén.’

.F “eventually clog: the PCV valve and}’or

- “}C-—: OO n.uu..mu J?Stﬂ'ﬂ“"]ﬁ‘st’ﬁ_

sxmply a spring- lL]llddClJ Jevice' whln.h-;,'_
i bluwby gases ac-’

vacuum, How-.\cr carhom - tmd :,l:mk:.

F . filler cap (or sometimes. the
dL]JOSlth shy. the blowby pases will . Pl

on nearly all carg since .1968, draws

: 1(5 ar SL_l_pp]y from the air “cleanér’ by L

way, of a”hose linkibg . irmand \rhe o
ocker -
arm cover) Other than routmg fthe_ '

clean air, the two systems are identi-r

L @stcm hoses...and..the ALASES. Lannot.

_-_-.=-=°ani:L pruccdun.% tor .Jll 'sEven’ lypes .

k ; qscd HL Twp
whuh the SYS-
3lhe ;IU{O mdus

i flew ~to- the L.nrbur
Wth lhls hapop VORE enumt. W1!I
O i ey

-:_gluna'-poiutanlb .

pim:r::cd thc bluwby

wha!. m.lmu.nanu, i requm.d .
c:.duru. dlffer bctwr:cn ‘¢cars, howf.v-.r
and a serwce mdnuaMhould be—eea—

i) And “the cheEk procedures are -
' bclSlC:l][)" the same.’ o '

- ___C ECKING CI.USED SYSTEM

Jfor "hurning,.

[f . the system: bccomcs complctely T
S} cs tr.}pped AR

at the air. cleaner. after removmg-_ _
T cleaner top to sée if.the - hosé is”

On i closed system, lhe ﬁrs s.gep :
is to check for suction at the__ resh air.




-8 R .
: The air. m]ectmn purnp s dr!ue belt, must
.= be in good candition and’ pr perly -ten-.
sioned for the. pump- to delwer the re-
qulred amount of air.,

' -_alt:]chcd to a ﬁllur

- If “your .car uses such a, ﬁllcr be

L _- carcful not to. breitk the mold;d fitling-

-'-whcn pullzn" []1L hOSL hmsc ‘Clean or_

molded filter unlla ;'lI'L. Lw.n;
. less than Slat; most p-m:, or dmount
- “hses. -

- With’ the I‘.‘I‘I"II‘IL 1dlm'1

p!ac-., vour

thumb 0\';.]‘ lhc cncl of &hc hoqc le T

. mdlcaunu air i bunﬂ dm\\n all lhe
Ce-way through the system. If so. the

e PCNM-valve Lusially in-the- r-mfxcr

_.arm cover. or in’ the intake m‘lntfold)
and clean it follomnﬂ lh-. pmcedurc
g,wcn I.ner : RN

.,Remove the au,delwery hUS'ﬁFTh‘é‘L‘hsmbutlon rnamfold*‘fbn the exhaust mamfold)

ajor

- With the”Eﬁ‘gﬁne idling, air shauld flow from the hose. If the~ilow mcreases when the - .
)engme is fast idled, the pump is workmg correctly, The check valve should a!so

be tested when th& delivery hose is removed. Depress the valve ‘plate T .

valve), then release it. 1f it doesn't pop back to its origira! position, replace the valve “‘ﬂ——

AV-8 engme has a valve at each manifold, and both should be checked 8 .

hl\. for .

C system s operuting propedy. Locate s

bUrctor vacuum passage. or. the hose,_

bctw-.m it and the PCV \Lnln. is plus,-_.
“Ld - -
Trac L. the hosc fmm ﬂu. PCV \ullvc.
o the. carburclor, und pull it loose
from its fitting. With- thc cm.,mn. idl-

ing. placc vour finger over ihe fitting.

If vou feel vacdum. the hose is plug-

coed and needs to bL cleaned (u:,:m, o

the: proc:.dun, divern previously) orre-

plqc-.tl If “theré is. no vacuume St iht.
T RERE The carburctor vacuum passage -
is plugged and. niust be cleanéd “out.”
This job, osually requires removing

lImbu&tm and is-best I-.,It to an

soi_\'cm .wuh il '_sp_nut cn_d. or an uacro-
sol ¢an of automatic choke cleaner,

a small serewdriver if you're-using an ™ -

acrosol spray) into the end of “the
valve, and work. the \mlvcs spring -
pluriger in-and out, squmms_ ina- fcw

-shots of solvent.

Stdrt the CI‘I“II‘IL and. In_t 1t ldle us
\fou work more. solvent-into. {|'IL ml\«c
Run:ml{ ﬂu. v.llw.. and et thc crgine

“run a. ft.w ﬂlll1UlL$~ w cmpvmu. the, - -

solw.nt

,HIR INJECTIUN SYSTEM

The exhaust eniission Pl‘(,)hlt.]'l'l was

-"--'thL scmnd aru to be attacked -in .the
-ﬂth Ay nst qmov CAIr mlcumn sy%-

——FftheTest Ty v aum At The gnd
.-of the. hose. the: system s’ plu"-}d
“ Remove -the.oil 11Il-.r cap and. cover
the' filler tube with a- spicee; of. _pagicr.
~TFahe paper is-sucked. against ihe-Lgbie-. .
wnh the, enﬂlm idling.”

the hose be--~ "
stweensthe ar: cleaner and filler I#J is. -
pIUL‘LLd Cleann the hose by running .

: c-\pu,rl
CHECKING OPEN SYSTEM .
CIH‘ King an _oprn PCV wqmm n:_
ba%:mllv [hc mmc exeepl, that - the -

F_lr_f.

step-is removing the ol ﬁllcr cap

Lf there s va-.uum dl tlu. Hller tabe.

© California in 1966.67.
“and soaking it in solvent to,clean the

" mesh. filtér inside. Thea pruaccd o,
“the.puper-on- lhu ‘oil-filler-tube cheek.™

the™system is npcn—ujust “eleun Cthe

—terng dC‘c}L‘.I]{."d—H')—f-HFﬂ'}tl -rcuu\..c EI) T

carbon cmission: . were, mlmdua.u.d in
Thcsa., dwmcs
whiclt pruvld; Tor n‘mre t.omplx.lc com:

‘bustion of exhuust zases. were' adoptcd
nationwide the Following year. Air in-’
- jection systems have: hccn ulnnumlccl
oIy some newer mUdn.lH but many cars

“some sobvent through' it 'md pulling
L. clean‘cloth ih__rqugh.th_c Jength of hosé:
A sfraightened 'lethes “hanger -wi]l.
-servt:"t';aclumm_ rod. 7 e

pluLs on “older ¢ars. ]")Ill&lelll‘l“ ﬁf}[hl‘u
“hose is f.ilriv rarc AF - there 1s an' ab-
-senee of vacuum at the idir hose: there

. f‘)("‘\ 4

Allhouuh tiu._mr hose 90[mumc~. '

vleC H uu.u. 15-TTO nu.ul.lm 118
the filler- tul)u. ChLLI\ 1he tllu.
dl]d carburc.mr vachum-
prewously cxpltun_gd‘:..:_ .

CLEANING - VALVE

. Cleaning. the PCV valve shoul(l be
dunc each time the S\fstun is checked.

will usually be little or no- \'.l-:.uum at
~ the filler tube. indicating thal the. PCV
- valve is prohahly p]u-f_ﬂgd '

i

Y. .
shaLc. Il [F it docsnt click. truci\f in
“stall a’riew valve.

Locate the PCV valve. pull. it caré-'

1f the valve Clicks, -
'--._-;lt_s__O_K.- In’ that-event, either the car.

Lo kccp it.operating p Al op. L”lLILI]L_}_-.

— _Ihl\ft This system.
hose. -
;PJSSJ.‘:C ~us. Tion systems {kniowi as the “ALR.

- system-on General. Motors cars-.md

There arc several t'\?pns"'of air injéc '

as the “Thermactor S\]stcn'n on Ford™

praducts ) but ey all operate, in es
"sentially - thc same manner.

CA bLIt
drivei pump ‘supplics-air to an injec-

I—l”owcver_ tlu. v.]l\f-. slaould he erl‘IC

edat ](_.Jhl nnce ayei p‘ rcualdlcsq of
‘its condition, or if it i) p]ULLLd Smcc

_a_new mlw. cdsts less |

]JIU"LL(]\VAIVL

""wlmh has a nnf?lc pO‘;ItIOI‘lCd bchmd
- cactr -exhaust- v.lllku O?\yu.n rich . air”
s injected -into’ tje: exhaust: munifold.
“{o - combust unbtlmcd hydrocarbons .

" ._._ . . h‘-
Whllc VaTious. sohunts can bc mul _bcton. .Ihcy are . CXP?HEd a3 cx s

. t_p.l@ep the valve .c_Ic_:_t_ln._a_t_:a_n_o_f_PCV' -

O o HT—d‘rﬁ'ﬁ'b'trHGﬁﬂIHl-ﬂ-l-ﬁﬂ'l'd—i s

{ mounted on lheru\h'lust manifold).




Beplacmg the alr fllter e\.ren.nr
12000 mites as the most cone
CE Lie aiv NGse nnnq.p Uiy Trum e . mon air m]eu.tlon 5vstem nain-
hmat e valve ' Pulitie huse lbuse ats tenande, Mdny wystems, how:
SIFEES ujlmﬁ a snould flow. trofg the hi-’ -+ ever” draw air from the gar-
Gain-fite o sbool. 8 seconds. ther qe . 0 -baretor wi cleaner and donot -~ -
iy the hose daesn' U airbimsh, teplace the . -have a separate aii cleaner.
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A

- ST '. : Che dceonstunt Now Tof i Traiu _1h"-;' ~ hose which runs from theaos manifold
B o oohoae] 10 the. airtlny - increases whin -.hul\ vitlye 1o the T-hiting ncar the
: [HE AU“\ YARU MtL‘HANIL' _"yuu frst adie the engmel the pump is - bypass-vi alve. With the hose removed

OR - the arrlow iy ansuiticient the at the T-itung, and the engine 1d11m2.,_ .
iy, ‘.n fitler thay b clogged "or "_'Lnr sfiould Muw. from: the . litting To
A pump mII pmi" 1y hase o be - simulate degeleration conditions. |)|[‘lv..h.-'_-.<
u[ aced. SRR otl the vacuun line which runs to the
ﬁllE[ﬁ R : .mu bu.J\hn. valve sel picture ). L
T JALVE: . —-' i RIS thEEeuum |II;)'IL .lchr.lbout”'
o prL\Lnr exhiust g 5 seconds. 1€ airflow from-the. fitting
“backm up’ ”m"-'“h the 5y dmc« not diminish. replace the valve.
crul whedh vilves | .u; um.d . R

ire ‘-l'-'"'-i “1~'b|‘~ ‘\ml\u. are usially Jousited, at thel A]R FILTER
L_Pl\'b'sh“i‘ H"“”‘-' ' dhmbmor nl.:lJlIuld\ Bup iy be In" .

‘“‘1‘-'”_ van ‘-'{'“P'* : ‘ahIllLd a1 I_}]L dir s, Opu"umn of - or np}m.
“1'-‘ MREET hese valh g

FE 1ddin Iii I lhc ;ii'r- pui‘np the e

ic l_L‘)f the Lhu.L

-ﬁﬂllm— Be U 20 ahe only regutar nnﬂ’;numn :
. .nL pluua Sas m.ll rul . . 'I.nrl\ STITRY 1I1L£‘ decusionally sualtune. '< by |n|u.tmn b\bILI'l'l will pmb'.lblv e
) n\drumlb.m an:mm-‘ Su. e [smm. nL.um“t.u_tun.nln.-.mnmmd Coneed o repluceuent of t}u. Wbltm:,'.-
roel wthe sam 1”'"» Yous ey l| i ILpileLlllLIll vl theswy mln.\ _ air filwer, s \huuld beé rdone every
s nspec e POV W’lt'“ I sl worth lek yatr manualy. 12,000 miles on systems fitted [with,
l.h..".u_li-_u-n'L ' : T hisconneel>the: air E-upplx hose at “external flters, Most of these units
-l l“L' vabies The s alve. pl fe should, he - gse repluceable filter clénients which:
; II]J\.I.I.IUII n:m.m mu! nmnu_i du.|||1»1 ] v weat (ln " are |"¢p|;u."ud h'y-|_'cni'n\'i|'m"l;h't lockiing -
'lgﬂhuk Ihé pump up pll\][l(”'l FEIOSLCases b awayy . ul 1’n~'.t'.|lli||"n'-'t'lu ficw - fifer. io.
ned- -'“m “‘ ““- e fl.':m the air mmlluld l)-.pluﬁ t}u : |n\1t1ll|m_{h.h nut '
-phm with 4 HLIL\\(JII\LI and releasce

\lIIluu“h lh‘, ;\"-'J 'ﬂ.l-.!'--'.. i e dogsnt | iTE) Bk tn ns-uripinl

ER dn.L h..ll can ';)uv.i!i(m i‘L'pb L should wbso be
8 J})lﬂLLd i exhiust escapes lrunl they” : yaur - m.mu.li Ior IhL_ '.-..fjjq_cct_ ‘procéds
; _-"\-lII_L i h’-_ . ]l\-\, \-\I[h [hL L“L]nL IL“]I'[L T [; e [\h];,l ul lhl.‘ ll,L\\L,f ‘3\’5[!.[]]5 dl'.]W o

shiut | -
L air TTFom lhu. Hrburutnr air cleaner; &
F"’«“__“-f”'_.; E RNTI BMKFIRE W‘WE “however: and” n.pl.;uni_ “this . hlter‘ :

dis 'Ol phl sebetween thep : :

-"-HIRFLOW e A!‘lﬂlhlﬂ “P\-'-'ﬂl d‘-‘:‘-“ !‘J U“Ld IU TRNETY. I'?'U()U miles leu. v..dr-. UI bulh '
_ - . e T _pu\-\.nl vacktire diing _.L|_l.[_‘_lL_|tJI1__ jllh\ S =

' _ ery Trome the pump - “Fhete acd i Iypes y ,-.mti'lm'ul\rir-. O TN
tu the wjection 335 Sems: m-.d hul Lh-. : yPuss. OF anti- NE'(T MONTH ,
. upud[mn Tu cheok Tor arlfow” ruce Ty Hupdully \'n

Al

CERE air s Tioin e RRULIANTE e el 7 The h\p 1% \.1I\L s L|L‘-|I"I'I\,d ! dl\ul ol -the v Hoe ol prupu!v niaint: u)
‘dists tbution fnodtoldes) fagh- L\imUu' - diriow from the pump 10 gnother \'our L.Ir__b umwun _w\.wtn.mb. SU mlxl_
Cengng hus onty: Ul’ic—-‘rh-h..n. a VR suun.c \&hu] lh-: engine is dLLLILr.m.d . mnnm
'-..m.uk has one Tor ] JUIRNY mdu L% thrI'ﬂU‘vitlllL.tlll"
f-‘-_'bdnk} Runuu ih-. hu:.-.'.ut T.hL nmm:_. : --mntur-, pm\ |d|ng bulu mmhualum . -brings yuirup-10-

fold.

'dnd L]lllllildlll‘." dLCLI\,m[mn ba(.lxﬁn.
_\\ Ilh ih:. LIILII]L id|ll|L [h&.fb shuuld o ) ;

_ It.unnlml sybu.ms (st '
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THE BACK YARD

MECHANIC PART VIl

f

‘Last month's 'Back-Yard Mechanic” :
discussed mainténance of the com- |
“mdn PCV and air injection systems...... . ..
This  month, we'll begin with. the
nearly universal manifold heat con- -
trol valve/thermastatic air cleaner "~
“and cover the rest of the smog-.._.
"-idevlces in use- today P

1

"..Nofc Amfated in rhe prewous ms!ah' S
ment. if your car's emission systems. . . ..
. are under warranty, the veh:cle should

be taken tg a remﬁed meckamr to

'f___keep the warranty iin effect. Also,
. I’!HH'HOH fyﬂem;
* the pmcedure.s O1A
considered only “as gencral: guides.

'C o;rsulrmq a service: munual befurel_
- doing any emn‘cmn w'rfem work n _

i

msmma!

L

P (smog pictures courtesy Los Angeles Air Poliution Control District)

LI

mewhat, and :
Ed here should be .




““The heat riser valve {arrow), focated on - .-
_the exhaust manifold or ‘exbaust cross. = . S
_over pipe, Js critical . to ‘engine -perform- %
" “ance, gasoline econemy, and - emission’ :

- control.. Check- |t regl.tlarlyr for free op-

erahon R To. L e

A

he-battle against air pollution has
'resulted in the. ,[nanufacture of
some rather sophisticated auto-
+fll motive” emission “control devices-
durmg the past 4 years However,
. maintaining these néwer systeins is
nearly as easy as caring for the. older
less complex devices. In most cases,
- all-you need-is a-can of aeresol. choke ~ -and emission correspondmgly high. -
~cleaner or similar solvent, a; vacuurh -
qage (available -for less.than $5 at
-any’ auto supply store), and of ..
conrse, a trusty service manial’
. Regular maintznance. of wll smog
'-"dewces Jis, essential ' for comrollmg
harmful auto emissions which result
in:air ‘pollution. But correct operatlon‘
“of some.of the more recent devices-
"is especially cntrcal in a’ couplc ‘of
- other areds; A malfuncnon in‘any.one -
" of these dévices can drop engine pery
formance,l cause. -dangerous- enging
“stalls, and waste all kinds of gas. Thej
. Jatter is a big consideration, now'that’
" gas stations are gettmg to.you'at more ©
than 40¢ a gal]on in rnany areas. '

HOT AIR. ' Ll
“1In, 1968-69, the.. thermostat[cal]y_- .
: controlled air cleaner system was m» >

Flg 1 Ford Thermo System—CoId

‘bolster; the air injegtion system “The -
thermo system ducts heated -air into’
the air cleaner 1o raise' the combustion’
- temperature of a qnld engme “This e-,
- duces hydrocarbon emissions’ by im-
- proving engine efficiency during warm- .

.~ evolved fram--the . mmp]er .manifold -
heat control. valve (heat nSer) how- -
" eyer, which was onglnally designed

'-:___complex thermo systems. - -

The ‘heat ‘riser Js - bas:c

o Fara lhernuumu‘.c air.
- fleanter with engine cold.-
© . -Nete thatl oll air thét goes .
PRk iy cleamer
Fi frain dhe fard omwr
PRy pxivanf amenifold,

i MI AT D
i I!MT Wllﬂ.ﬂ

5

. .Ford s thermo air” cleaner system uses a-
) thermostatlc unit (arraw) to-controfthe . - .
_ air snorkel. and. heatad air duct.. :

- valve does.. not _operate- properly,
thermostatlc unlt should be replaced

 troduced to replace, or in some I:a'se's '

- valve from operating freely,
- ip—=—a penod when efficiency is low N

The thermostati¢ air cleaner: system :

only to improve cold engirfe perform-..”
~ ance. Virtually every.qar whlch doesn’t
_“have a thermo ysfem uses a heat . "
- riser; and some;cars.usé both systems
“Therefore, we'll discuss the heat riser .~
"~ before: getting into the shghtly more_.-'.'

. -see that the thermostatic. control spnng- -

Ly just a.
vaive on the exhaust manifold which "
~opens - and “2flows- exhaust ‘gases. to
- flow into . thc intake. manifold - whep - -
- ~the’eéneine is- started cold.. The. heated-’---'-' '_
E _mamfold Improves combusnon il
‘the. engme 'warms itself. As the. engme-_j_--'

e .spray the exposed ends of the valve
warms. a thermostauc control sprm

. shaft with. solvent to kcep the valv

-:-'-englne 15 rewed Soak: the,valve shaft e

If the
‘the -

- unwmds graduaII},I tﬁ close oﬁ lt‘,he: ex-._'_’- o

+haust manifold. - When the ‘engine . <.
.reaohes operatmg ‘lemperature the . .~
- yalve” should be closed to prevent'___-_""’

""'Overheatt-ng of the fuel'mixture. How- ="

”-cver, carrdsion- frequently kceps the .
f exen:
'freeZt:s it. Tf- the-valve sticks. in the: & -~
no. heat _position,  the- engine-either -
stalls-or tuns_poorly’ and. wastes gas -
- until it 'warms up;‘A valve sticking in
.-'tﬁe “h;at” posm(m causes ‘the engme SR
I it is Gat of tune, 5o the
_heaf riser should be. checked regularly- :
- —at least at every tuneup. o
Locate; the walve. on- the exhaust""-' o
: rnamfo]d :g)f in:line- engmes ‘ofon. the e
;exhaust icrossover “of “most B CR o
gines. With the engine cold, chcck to N

- is Against its anchor -pin. ¥ not, “or- |f._--_
'_the spring is:broken, replace it.
Have a: buddy start the cold engme

I the v'a.lve doesn t move" when the

t and work the tz-cnizm}er
lhb wvalvi fops back.and.

: "wEw: but.it's wel] wunh the zsmv::
) r:ﬁm:s '

-



3 Tl'),e GM therrno ‘whit is a vacdum-con
. ffolled device feguiated by 2 1empefa
= fure Senser {arrow). |

& If the snorkel of a GM system fails

close when a cold _epgine "is started.
- check for at least 8 psi of vacuum at the
thaphragm unit. Low vacuum’ means a
leaking hose or connection IS cavusing
the problem. i the vacuum is sufficient,
replace the diaphragm.

. 5 'TI.'le'-

temperature sensor is

| '"contmued :
- THE BACK YARD MECHANIC

._é;_TJ'IERMOSTMIC AIR CLEANER
" The' thermo air . :lewner._ twhich
- emlved from the he*ﬂ Fiser, is basic

of pnllmame expelled durmv thlc per-
od.-There are two basic thcrrno SYS-
tems, ‘the ‘Ford and  the General

the GM system. and Amegrican Motors
cars use -a device very similar to
. Ford's.
" the two syslems dlﬂ'er their operatlon
is nearly ldenncal “When the -engine:
is cold, the air cleaner intake snorkel -
-closes off; and a valve opens allowing
" “héarted air from the exhaust manifold-
. to enter the air cleaner as mta]ne (FlE _
'1) - _
. While. the’ envme warms “the air
- _sno_rkel gradually opens and thé heat-
ed air valve closes, allowing a mixture
. af-heated-atr-and-outside aimto enter-
~ the’ carhuretor. “When the éngine
reaches operating temperature, the air
~ snorkel should be open and. the heat-
_ed air-ductclosed. since no more heat

r.unnmg e_ﬂ_icwntly {Fig. ”)_. ) /
- There are special thermometers and
=_techniques 1o maKe sure that the.

SR specaﬁcatlons are rea‘sonably broad, /
" “and if your car runs satisfactorily dur./”
.- ing warmup and checks out acfording-
.- -to thesé general procedures, it shoul

= be. QK. However if- you determire

. the ‘system is nat opcratmg correczy

. it best o have_ it _acclrately.cplj-
. brated by a certified mechanic. - [

Motors devices.. Chrysler products use -

“Although. the 'mechanics of

" thermo‘systems are right on. But the /

=

FORD THERMO SYSTEM . -
" The Ford device uses a thermo-
static control spring connected to a

~single valve which tontrols both the

“air snorkel “and heated air duct (Fig.
1). To check this system: first ‘make

- sure the air cleaner is. properly 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 Ih!S) the
_air snorkel should be closed off by the-

valve. If not..
" thermo contral sprink or a binding
“valve, A binding valve can he freed
““with solvent. Repl'lce the thermostatic
- unit if the spring is bgpken.

Start the engine and let it idle. As
the engine warms. the, valve should
slowly open the air snorkel an.d close

off the heated air duct. If this does not

occur, feplace the therfmostatic unit.

Before the: -engine_reaches operating
temperature, you should test the vac- '

uum averride. - IR
7 With. the. enune idling, rev it qnlck

. 10 kccp it from stwlitnu lf ll doesnt

Fo?d Th-errnb .'Systéh -4"Hoi

check for -a broken -

\ Thc “valve should” pop open and.- '_
|:,we the engine a"needed breath of air - -~

pull the vacuum line which runs to
the override unit, and check for at
least 15 in. of vacuum with the gage.
If the vacuum is lo

1f the vacuum is sufficiegt, but the

ovetride doesp’t work, ré‘&l\ace ~the

vacuum device (callcd a motor by
Ford) o R
M THERMU STSTEM et

T
j GM devlcc uses . a
* valvg 'in the air cleaner ncck similar

_ fo the Ford system. but' differs in that -
‘it s vacuum controlled (Fig. 3).. The

GM device also has a-vacuum over-
“ride system which opens the : ar valve
to prevent a cold enginc fn:lm sla]imﬂ‘

~ when accelerated.’ .
Ta check the GM S}stem bcgln

with the engine cold and not runtiing.
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
is ptobably
Lift_the air cleaner

“inside the air cleaner
faulty (Fig. 3).
body and mslall “the vacuum gage to’
the tine which runs from the :engine

to the bottom of the tem-p sensor. Af

As engine warms up fully,
all pir comes from the
-air cleaner. nech. The . . .

" value hai been: imoved to
biock off the' exhauat

. manijoid dgﬁT

" Below: Vacuum motor

. com be tested by

o removing from .air clcmr. :

.. and connecting it.to a -

source of engine. ‘vacium,

PR

probably
faulty if the snockel 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.

_ thére is prob.
-ably a'bad cohnection onJeaking hose.

. pivoting .




:5'__Read| gs at' the vacuum. adva-n:e unit
are used to determine if the car’s vac- =~

1A spemal pressure vacuum rlller cap
“must he lsad on atl cars eqmpped with.

Ak

. uum |advance/retard controls are work. - - afuer evaporatwe qystem .
. ing carrectly. Most cars use several-of. -
.these| devices, and a manual should be | -~ ey
.} consylted for the 5pec|f|cs of the dev:ces N RS .
. your caruses: - T
. . J ) ] A . NP — )
“there. isnt. 8. iy, of, vacuum it the . Choppers.. all of which can be casily  This allows Sgark advance at &~

- SENSOr. |0(‘JL for IL.al\: ar bail connpec.

tions. 1f the vaguum :*: 'uicqmtr. res
| Y

place the Spnsor -

. VACUUM CHOPPERS

lntmducod awvith the -thermastatic”
..dli‘ lemrs .ﬂ “chean air packages”
on many 1969.70 cars were, various

" types of carburetor and distrbutor

" controls.. The ‘most comman of these
controls. LLI'It.]'d“\’ cealled - vacuum

.'.'.choppcrs arc dcw_mtcd 1o chmlmtc S
spark advance below g cernln t:pc-..cl

~ and dunn-* d»cdcmunn ThuL de.” _
vices cut dm\n on emissions. but can -

-d'm"crnuslv cut “enginé performance -

- and kill your gas: mileage if they're ot

. doing their thing, . They. shiould be -

" ¢hecked a1 every tuncup, or any time

" chetked - for ceneral operation. The

I'urd General Muotirs, and Aern:Jj
Mulnm Ssyslems are chcckcd in essen.

tinlly the same manner; The car's
rear end must be. supported ofl the
around to allow the wheels to be turn-

_.od by the drive shaft. The safest way
- to.do this 15t drive the car "u_"unqt a
solid wall (on a-level surface). ﬂuch--

the car scems 10 be-down on power -

and cvcr\'lhmﬂ clse checks out.- Your:

'_-,m'muql tclls exactly wh'!r admncc!

.Q.'.]'Cl'il'd svsh:ms \’OUF C'll' USCS "ll"cd

' m\*cq qpu:lhc checknut proccdurex
Thu‘rc are: zhrcc tvpcs ‘of v'\cuum

SRR Tust

as concreté block -earage wall. Then.-

raise the'car's fear end just ennunh ta -

cet the wheels off the"¥round and sup—"
port the car with ‘idfCT.\’ stands. BE-_':
extra sure the stand’s locking pmq are

fully exended through thL hnler. "’lnd_ .

chock ‘the front wheeiq

il

'TOHD

The. Ford vacuum chopper uses a
-\pu.d sensor device which ‘dogsn’t

~allow vacuum gdvance below 18 mph
“or acceleration or bclow 23 mph on

dCC_(.‘[CTdtIOTI

_ 1f ‘the’ operating femp-..”
L?ﬂ]llr\.

is below S$8°F however;..a.

T SCNSOE ovcrrldes the vacuurn choppcr

tl wr lt.!llln ;"DIO

f\)m ‘ASE pr c;numon

. Fig. 3 GM Thermo System

T Schemahc of GM system
Note - vacuurn hoses
" which ‘must. be dlscon-.-
~nécted. to perform vanous
“fests,

. buretor 0 the advance unit loose al

_the vacuum I’C‘ldll‘lfS are mcorrect 1nd
alf connections chetk out.

_"md checlunE.Ihe vacuum- l‘e'ldlflE as.
" before, N
_--.W'uhble wnth the Scm- T below ‘58°F i
~replace it - o :

" GENERAL NOTORS

"-_tranSmlsmon ‘switeh - that- allows vac- - h
“uum advance’ when ‘the ‘car is*shifted - "
‘into” high . gear. The "device -can be’
'?\genemlly checked; but, hecause of the -

cnmpllmlcd OpCI“‘IlI(‘)n of the system.:
" the car-should be-taken'toa thﬁed

" tioning: .

+

-uum reading is oht'\mcd——-»th:s should'
~occur around, 18 mph.

‘readings’ cnn be caused bv 4 broken

~manual) “may also cause * incorrect -
~ vacuum -advance.. The Lemp Sensor. .

.'the vacuum ﬂaee
- helper: aceelerate o '1h0ut 25 mph:
o with the_Lr'm':mls y
'untl] an :tutom'\tn

speeds to prevent cold engine stalling,
To check the Ford system.: pul! the
vacuum line. whlch runs from the car:

the unit and attach the vacuum gage:
With the car properly raised. support..
ed. “and: at operatingtemperature’ -
have a helper slowly accelerate (with
the: transmission. in gear). until a vac--- -

NOI‘IE"(IQICI‘It ar. 1I1COFFECII \"'iCUUITI R

speédometer cable... faulty speed. sens L
sor, or leaking vacuum - line: Have the »
wqem |n<pected by. a mechanig™if,

The.. lcmperamrc sénsor (usu'llly L
lecated’ in the door—chegk your- . .-

can be checked’ by COO|IL’1E it with ice -

If . Full vacoum . #dvance isn t

The GM- syﬂtem l.S. cumrolled bv as

'lnech'mic if the chopper ls nnlfunc

-With the C.d]' ptopcrl\r msed. :md':.. '
ttached. have ‘your -

tran m.lss;on_ “shifi

il

continued.
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o hugh. The gage should -show vac
uum with t!u gaiar operating: in_high
. nc,_\r Vacudm shm}}d drop: ‘when the
. -ocaris du‘ehrdud in.a tower wear If
L nak. “check for a le: mm_ vacudm: ling
o any other
Coe dlcd by aeeftified me >chanic.
T The: GM sistem

Loy aterthe temp sens
gues s Jac mon]
.. wnh the F nrd sy ﬂtcm

AMERICAN MOTORS T o

and LthL

- with solenoid control
'rnhI\ TS slmul(‘i he hm e

Al uses a lowsd
. temperature override: mmllar to Ford’ ﬁl.'

lt as

(Figures 1. 2. 3 anda | o

erfracte{_i from ) ;
AUTO REPAIRS YOU \
CAN MAKE,

ARCO Pllblmhlng Cn Ine; )

Flg 4
: Chrysler drstrubutor

Ly

AFACLIE T MO

GROUNG tEAD

HR SRR Tl

Amcnmn Momrs mr«. ‘T|"_-.u ST
lram‘ml‘;ﬁmn conlrol];d ﬁdx"mce w?f
lem—cthL vnur mqnual fpr the qpc
|ﬁc L .

CHRYSLER : ' SRR

_ The Chns!er vackum- r.hupper

; --'demuned to retard the sparf Lwhenever.

the Ihrnlllc closes. It cag “be easily .
"cthLcd with: the- car n.sunn normally
“on Lhe” "round Locate Ih_f.___u__'ourld

wire wh_mh 15 c_onnccwd 0 a@.switch at

wthe - carhuretor “throtile  stop screw
fig. 41 Run the engine. at”-_'ldlc and
.. disconinect -the gropnd wire, 1 engine
'spc.ed nereases \nhcrr,thcr wn‘c ;: dm

: nmcled this . me;

_FU EL: EV&PBRHWE----SYSTEM

The. two most rcccnl emmmn :.on

cnunt for. mmt 0!' lh(‘ welrd hr_m s
n:mz C\CI’\’WhLI‘C undcr lhe hnn

- the ﬂ'ﬂh nl hnw-. v

L ostarves frome I'uk of fm[

- qrol- devices are “tlie “oncs whu:h ‘ac.,

h]ck Vi lrd mu.h anic f\clu lli\ nm!lwc roo I 'pw' N
af tl'uw. svetems require much marn. - rGR
tenance. and shouldn®t freak yon ot ) .
. S coo . CThe. most reeent. RIICian wqtn’m 9
The first-device is the fuel vvlpr\r'\tl\’n‘ :
— T I]'l: Fxh-uu Cine RJ“-H"H!{Imn
s svstem. adopted n- 1971 1o contral - (F(“R) cvsi Tl Fr R |
. B . 1 '11 “
-~ hydracarbon emissions, me f'! ot g “".m t i L.N
o por Toss. - - o o
me{lv : {h-. eva nmtne w‘;tcm ; o
e AP he the fuel- -

a |q just. a-closed: fuel system which re”

: Foutes \h‘tﬁtt‘.‘d liguid el ‘back toythe
. zas Tink (0 he reusgd. It also stores
fuel vapors instead of venting llwn-f 0
't_hc atmasphere’ The (‘\fﬂ_pnl‘dll\(‘ Sys-
"l-:m doesn’t generally 'r:"quirL any.
“mpintenande cw:cpt fnr a perindic. re.
pldCLm(‘nl of - the “dharcoal - canister

- fused for storing Fue vaprwrﬂ ar its

Your manual
maintenance hn
“Priablems can (lmclnp in
and if.yoni smf‘ll
excessive s vlpnrqf or if'the engme

~outlines lhc-ruqmrc

- flier. if o cqmppu.({d
-this

-'s}\rcm Checkui out h\a i mc‘ch"mu‘
LAY pre‘;ﬁurc vacuum gasoline. ﬁl l"l'
_(. 1p must bensed with the fuet’

'__'{.mnve qya!,fm A standard @p wnuld
-r{*mhr Ihf emqum? systeny mr‘ﬂ'r‘crw

have: rhv

'nkc m"rmfnld m dlh_lh

- charee uhlf h ru‘lucc‘:' pnk ﬂnmL
It‘mp nltl‘rc [ P "
© The EGR's npcmtmn i, r‘*lm\rl\"

» Simple; with s main eomponent [
SN AL vacoum- Dp{,‘l'"llt‘d valve, | The .
" different fpl s and vanmions of FT}
SYSIPMS AT 00 PUmErons 10 caver
"_-hore but-casy- procesdures for main:
faning the _system uqml an_ yoilf ear-
can Iw fmmd .oy up 10, mte nmn
nal :
: 5.0. thrs
_ \"rn C <lnry :

i ..'uvntr:};.lly.__thr smog dc i
Ymn .k' wrrh _cr_n——_

. 'wmr u
_"__mL r|

r mre r-f thcrn '




'_.ave you always threa(ened to- .
“—but ‘never really gotten into, - -
‘back: yai‘d mechamc-typc work‘?f-;

"":_;_.'_IHE BACK -YARD \MECHANIC P'ART' |x

_....;:...b. ) . R . g P . o '. ‘ BEREE i1 au. e l\-u.:uu may ut uuu_
ERE = _ II you think all kinds of expen-

T m n l n G swe equipment is:needed to.work on: ::

“your car. But, this’just isn 't true. Suré, -

© scientific engine analyzers are great, -
and sometlmes\nccessary, but inmany. - -
cases; simple equipment will: do the "
JOb Take ‘the $5 vacuum gage “for.
'cxample -'; N
‘The “engine” “doctor,”™ as the vac:
_uum- gage is known, can qulckly and. .
. accurately -diagnose’- more- than 30 Y
% engine ailments, 1ncludmg ‘sticking - -
valves, lmnrnnerlv adjusted carbure-
tors “and ‘even. blown ‘head gaskets o
sound. like: a'lot to expect from such . . -
‘a 51mple. mexpenswc device? Well, - -
“it’s_ not whcn you Vconsider how im- " -
portant vacuum |s to your car RPN |

' 'o'AClIUM ESSEHTIIL

Your car’s cng:ne creates, "and ac-- -
tually operates on vacuum. In addi. -
~tion,, many ‘engine- parts-. and’, acces-'_'__ .

' sonés are’ controlled ‘by vacuum, -in. .
cludmg th automaTltchoke and pow s

Vacuum '|s createcl in’ each englne*
cyhreder ds the ‘piston goes-down an’
“its intake stroke. When: the ‘intake "

o o & SN RN n'- valve _opens,: the. frcsh ‘fuel: charge is

i e vooke S © - drawn from the -intake manifold into - "~

' L . the combustion chamber (Fig. 1)."
ey - This -creates. vacuum at the . intake. " .
S mamfold which varies- accordmg to.

)

. . the: engme 's operating condition. Vac.

© uum s h:ghest when the engine .is. -

o 1dlmg, since ‘thé carburétor. throttle'
_plate s’ “closed. As the engine. iscac-

- celerattd the plate opens and vacuum
drops .

" When an. engmc is oper g prop

_ crly, there is & ;teady, constant yacs -

P - dum at'-_idle,":‘is’;ea'ch- cy]ihdcrsmd_o_th'

SRR b s ly and eﬂicaently draws in, its

. ad]us___ _ _e_ntf -
_ . ¢ ciency also’ alters’ the ‘vacuum.- Sit
P, O pemﬁc;engine. PrOblems-'aﬁect-m'aﬁi
o ALY 7~ B ;o]d vacuum |n certain ways, a ‘vac
© -« ‘uum gage can’ accurately dlagnose the g

© conditipn of an engine by simply
mwzasuﬂng the amonmit: and »zrmdskmn L
) U& ‘wal;udll't ' e




_An |nexpenswe vacuum gage |s the back- -
© vyard . mechanlc s most. usefu! dlagpostlc
L tool oo i

AR, ENTERING

CﬁRBUR_ET.OR.-' L

THROTTLE V'ALVE )

To get accurate vacuum readtngs, ‘the gage must be attached to a- prrmary source of 7 -
" manifold -vacuum. The bast instailation procedure varies from engine to éngine “hut
: snmply attachlng the gage to- the vacuum advance line at the d;strlbutor doesn t work

~ing it ﬂhouldn t bc a lms‘;ic Ac[cqmtc E

vacuum gages tange in price from $4
o $12° at mast

auto and discount -
: Smres;_ The 'bcttg:r' rnodels. however,

* v

_ M"uw -cars Imvt . lhrcnded p!ug in
“the manifold. whlch can be remioved,”

and a spccnl ﬁttlnL installed. This fit-
ting is uquqlly quppllcd with the vac

"/_.,...uum gage. But if your’s- dldnt come/
“with_oene, or’it is the wrong. size;a

UL INTAKE \ 4 ' ware. _ R ,7 ~~p.1tts_1}_qgse should be ab eAG supply
... MANIFOLD TR Lo A a fitting which- willwork,
o1 INTABE E};:::FJEST SE"ERM' METHODS If there jsr’f"a plug™in “'ﬂ're “mani-

tONA L\-“E”

Fig. 1

“tdle; Throttle plale is closed--vacuum is high.

- Atceleralion; Throttle plate opens (shown) aliow-

Thc 3 maost /ommon Mcuum gage
.instaliation _procedures are outlined .
below, but for best. results, follow 1he/
prpccdure recommcnded by the gage’s

fold, u'nﬁy .obtain.a T- ﬁttmcr which
;ﬂﬁz msnlled in avacuum line. The.

hose wh[ch attaches to- the.. power '
brake unit or the vacuum. assist’ on

- .

- . ing air to be drawn in—vacuum drops.

'munuf'lcturer On older~Tars. with”

“vacuum-operated . windshield wipcrs,

installing a. 1,39:6 1§ super-easy. Simply

. remove thE wipér systeni vacuum hose
) L‘thc intaké manifold. and attach the .

_~"gage’s hose.. Few cars, however, have-

_ disc Brake equlpped*:ars works best.
Attach the gage as close to the vac--

_ uum source: as p0351blc “

' GAS MILE&GE? -

. and. sttach the gage, as’ you mlght-.
. think. If yau: expect accurate, reliable
Greadmur. ithe gage has. to be attached -

hiroa. pnnmry source of - manifold vac. .~ gage’s hose. Few i

“-uom, e T ‘vacuum- opemted wipers today; . so

_ In most cases. the gage wﬂ] come - - you 1 pl'()b‘lb]y nccd to lomte 'mother

w:th complete mstruﬂnons so msfa?fl -+ “vacudmsource.

! '1ccordmﬂ to mslruttions wwrm the
engine .to opcratlng tcmperalurc and
' -set the ldJc to spemﬁcatlons “The ‘en- .
; S e aommued

J\ dash mountablé apuurn gage. which |s
“ ¢alibrated in-fuel gcanomy qanges, js a-
- helptin- driving Tara muhi gas. mllgage
- It also displays. accurate enginedlagno
. ata glance . )




5".._'.*contmuécl L
“THE BACK YAR. MECHAN!C

_must be 1dlmg correctly to. get an,
"".accurdte \lac m readmg. since wc- -
uum- drons as the- throttle plate opens
Because hlgh acuum readlngs TRedn
" naprow throttlé plate_opemings; - they-
also mean_high fucl“economy. Many.
"‘_people install a_dash- mountable vac-
- uunr gage'and use it to’ help maximize
-~ "their gas: mileage by. drlvmg WIth hlgh
o vacuum readings at all tlmes

CDRRECT HERDINGS

properly getting- an mstg‘n,t,e’hame
. diagnosis s easy/Sn:npiy watch the
"-act:on o/,hcrgﬁae s needle. A healthy ..
/engme will aive -a w:duy, consiani -
-7 vacuum readmu between 17 and- 22
“inchigs.* -On some ‘newer. .4~ and 6-
- cy]mder engmcs ‘however, a- readmg
of 15 inches is considered acceptable
Wlt]‘l high- performance engines, . a
,Msljght ﬂ1ckcr of the necdle can. a]so be -
expected “You shou]d d1sc0unt for -
- " the: facy that “the gage reading will-
- drop about lrmch-for each 1—000 feet
- abovesealevel. - :
If your cars engme gwes a sleady

C A vacuunt. gage meamrrs

_ mc:mm :’r’t
: _mches of mercury : ‘

By 10w roa
vacuum leﬂt—prol’-ably}al he
gacket - or i idake
ket . i .

srally - 'nuu;iiu late. ig
timing. 1. reselting the Viming
" spenhutmus “dogsn't 1M,
prova tne TEating, valve timing
s mcorreci

tarburetar .
manilald

i bwrr' - 'rulmﬂ; nln i
tawid & canicilenl Beegow the

_Bimr pRrd

: 'vacuum readmg

_;_-.'INBORRECT REﬁDINGS

.:n llr\r\f‘]

and the' needle-~

drops toward 7810 and ;umﬂ)ck

r1nm= when'

.past 20 whenfthe 1hrottlc is “opened ..

and: closed qulckly, the engme is i

/goocl shape. Any’ other readmgs 1nd1-

cate'a problem

Probably  the. most com;tfon ‘not:

200 'rragrhnn ig mhpn ‘the nPFr"P

~ oscillates: slowly ‘This means’ some-

_ thing is causing engine speed to-fluc-

. .tuate———probab]y
you et thi

- With the engme warm and. 1dlmz -/chedt"'he conclmon of the “gasket at .

ic,a:bufet on. If
e of reading, fiTst

.'the .base -of the cjuretor ‘and tight-

_-en the -nuts’ ho]dmg the carb to the

- ‘manifold. . Al
_[lUlumg uu. l[lallllUlU tothee cusmc are

tight, and that - the . ai¢. filter ‘is not

'-""plugged 1If the needle still fluctuates,
~the idle mlxture probably neecls acl- .
_ __'Justment ST

“Locate. and tum the mlxture ad

-:_.]ustmcnt screw(s) 11‘1 until the gage

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

" hit the stop on carbu[elors eqmgped

.

with idl& Trmiter caps. - Theny turn the

- screw(s) out -undl.the. gage: reaches

. the Highest obtainable readmg If the

..needle still: fluctuates ™ after - resetting -

IF W, kahin g, ki REFPRAL 38 i,
R LT UL T

aREiARANN,
SR ARIREE W w:llub:#

-the mlxture and the carb has gohe :

Y CARBURETOR
" ADIUSTMENF

see lext).

the a'cceptable ’S’Q,OOG ._Tmles or-so, belter lry a new._

- '-'-"-INSTHUCTIGNS _

*W‘fh more - frequent use. By making -
. regular vacuum checks; you can‘spot

- “for less.than
“and discount . stores. “Singe -

- or rebutlt carhuretor e

o 'cxpmmeu in; ithe. gay.:a |1|auuu.1uua
" The accompanymg chart shows somg . - -

of the -most ‘comtion reddings -and. . 3

Iwhat engine malfuncttons they indi:.
"'cate Most servlce manua]s and auto

he vacuum gage b

MOTOR MIJNITDR RN

~ diagnostic tool when you have. gt_ne_-.
problems But,” :ts~real~va]’ue occurs

. developing problems and correct them
before the y become seﬁous :

he best way to keep constant tahs
.on your engine i§ to.install a perma- -

nent . dash- mountab]e _vacuum _gage.

These “motor/monitors” are available -
/36 at ‘mostauto. supply-..-
gy are <
nges, -

cahbrated in fuel econofny

“'_fthey will ‘help you maxhmize yout gas A
mileage/—as well as’ gwe youaicom: .
:_.plete engme analysus at a glance R R

N oscillates sluw;lr i
11 andy16 inches; car-
herater at!*lﬁllnsnts al‘u nuded

e wm o

L] 2] Elt nm% ms&n

Musmlz wikreilpn aF ftu .w;-t
HIERE in!lwlw -



aw mih ltse!f/

_




dleselmg E-ngme |dle should be set precnse[y to_._the manuy~

_facturer's specifications..using a tachometer an
" recommended” pracedures, Het idle is 5&t at tl'le

1qllumng

) Igmtmn hmung must be “nght on' ~for. today s efmission- cp‘h o
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 Tacilitate ' more

on rnost others

Cand iy leen—eu{—t}[f "ulr ;lnd plam.d
" i Mol op Bark T before the engine:,
T lurm.d olf theidle speed increases,

mer IhL Lnt'lm. ut s m_h off ...

Ppst 6'5 rnuda.. ' re.sus-

buausu ol higher idles Hpt.(‘d‘\ and-

' '__fm |.unlr0|l,mn cmm]ons

hutu_r bUI’I‘l]I‘IL fud ml\(urcu .]s
a8 |.1lLr u_rutmn timing s€ttings.
“tarding, the tmun_/cm Currt‘:nianncs

5. How

is. t.rlln.;ll,m#c‘(f/un cmissio

- ever hecause the spark s

less tlmc for hc.lt escupe—th erefore,
more - wmbusllun ‘heat buildup. Re-
“tarded timing ‘:Lttl us ulso allow, the
" useiofdower detanie. fucls which bufn
. :'homr and Lnnlrtbulc to dlu:l.‘llnu _

"{sm.unonsv oo

Bcwuw of these- engine (une - f'u-:----""

'_ tors. the fiest thing many people ‘do._.

.lncu. lhu. Ummﬁ nghcr octane fuel

“ing solenoid on engmes S0 eqmpped«—aj the thmule ||nkage

R stlcl-rer‘inmdé"tl'u_engme ‘comparr

'_ a!lmxm-_r AR R dl‘thUI’l[ of gas o -

e i dlLHCIII’I" th—m older cars—

" ~enging’ Jgperating temp-.mlurcs used;- -

+ . signed to runon sub- regular fuel,

ceurring !
Lm.r*m the Lombmtlon cvc.](: ‘there 187

.- from factory specnﬁcahons is usually -

.'hz.lr car starts dieseling is,_switch—""
~to a higher octane fugl and/or '1d-.

. accurate settmgs——especsally when ‘using a weak\flash:ng'-_'
. neon bulb timing light. - i

. Alrn the Ilght carefu!ly at the tlrnlng St

pointer and sight directly down the mid- = -
dle of the light to avoid error when ahgn- . -
ing the tlmmg marks ' L me

of all 1968 and newer cars gives the v;tal
tlrnmg and idle specnhcatmns :

FTRELLE ntl g
o D Rl
—d

-nu\f eliminite dlcsehng ’§mC\. ll burns...
couler and ruduces the cm_mc $: Qper- -
ating ténperature slightly. HL)\'L'.L\'L_I'.--- _
this isn’t the solution To the. problemi. .~
Load. it may damagé an engine de--

. Advancing the timing. “fichening the
©fuel mixture, or- deoreasing. the idle .
spt.cd are mh:.r metbods some pcoplc
Bul dozm_ any of these thln mcrc]y
‘defeats .the’ ‘necessary  anti- poilutlon
“measures designed into your, enging.

And altering any. of: these o justments

'|IIEL.1IT .

. _sownonsm

_ So what. can you do lf ypur L.Jr__
.stdrls dieseting? . Well. despm. pos-
S|ble frcqucnt evldem.e 10’ ‘the con-

: canrmued__ '
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W

- _tr_.lry

\rour car's cnﬂmc i§ dcmgned

not-to rin on after-you switch'it off.. 3
probably because it

s oM i does, it's
L neudq a tuneup. - :
. But. let’s say you ]USt put a rvood':

" tune on the engine and it's stll re.

'-."_:;on.u-:nom e

': aﬂ;mslalhng specml “anti- dleselm

' dewces ‘One of. these dewces is. used "

UG MGSt cars biiilt after 1969F5pe:
_cmlly on-models_ with: larger_engines. ' =
and,/or automatic transmissions. Your__,:..-.i’--
~manual shows. what type of de\rlce'_'

'your car uses, lf |t 15 SOﬁmpped

. -easﬂy checked for proper. operat on.:
- Remove the air cleaner assembly and
“locate- the solénoid at the carburetor,

Iucmnt 10 quit when. it shiuld. Then:

the first thing to~do.is make” surc the,
.- . idle speed and jgnition. timing ar-e sef -
D e LXchtl} to thé manufacturer’s: specs.
Mlsadjustmcnt of ‘these critical set-
ngs_ is.very frequent]y thepcause Uf
dleselm" DA :

DRI

ANTI DIESELING DEVICES

chieck.
dc.wr.e

o :stop screw to maintain -engine idie.
off o f R doesnt and..the wire:

o Int '1969 .1flcr engine tune . modlﬁ_’_' .
) cations on Ihe ‘63 models made diesel-
ing common the manufacturers be-

—Fhye- mum LU[LIIIIUTI of-these UCVICCS

-ucts. The: solenoid is a .mechanical

di:wce that ‘mounts on the carburetor .

“and controls dleselmg by allowing the

* throttle”’ plate . to- close comipletely
'-'..'when ‘the lgnmon |s turned off: This

qwnch Off.

_ls warm “and cuﬁ the fast 1dle cam the

- from emermg the cylmders after'_'
If all ¢sseatial. ad]ustments check------------- o

JJLI( and the engine s still a bit-over- -
'.anxm,ut‘. at ‘switch-ofl. you'd better .-
into’ the. car's ant- dleschng

. The. solcnmds mam componenl s
a special plunger. When the engine :

B 'llnk'we or throttlc stop screw and
- Iholds the throttle platc open to_rnam-

: “With the engine warmed to oper‘mng" B
is ‘tHeaati-dieseling . solenoud ‘aalled - o
a_throitle -modulator .on Ford. prod- -

temperature: and the idle properly; set,

'_-'have a friend hold down the accel-
-érator’ {with the engine off) ‘so the . .
thiotile Ilnk'ige is retracled fram—the-—w——-—-—

' solenmd -

_iThen. simpty watch the actlon of

. the solénoid's plunger as.vour friend -
--_-swuches the ignition. on-—then" off If
~.the plunger extends with- the ignition”
" on—then’ relras:ls when the ‘ignition’ is -
. swnched off, -it's operating - correctly.

~If the p[unger fails to -move; dis-

.coﬂnecl ‘lhe w1rc _runnlnﬂ__to it _(_.see--'_'_:':____

the engln& Mot ru'nnmg touch the_:-f_

“sire lo a metal “‘ground ” If the wire




" on. your ¢af, If the wire doesn't spfar
“ it “is. probably dlsconnected
"wmng harnesson’ the™fity
the' ignition: switch:” T e
. -also be- ‘shorted ot Trace the -wire

_back fromi- the solenmd .until you lo-

our\manual for 1oy r'r solenoid- [
¥

pléee-n?i'e-nt;a@déadjus'ment—pﬁeeeg ures— STEM—

ire could

Onmr.-.._. PR

..On many’ Tiewét cars wuh fact

_."\.‘I:II.\.! lh‘- PI‘UUILII] _. B
___ADJUSTMENT '~ .07
Wlth “the. em:me 1dlmq normally,
.SImply puII the “wire loose: at the
. .solenoid to ‘check the solenoid’s -ad:
" justment,.Idle speed should.drop. and
.-:_'preferab!y the engine should stall or.”
- diel Tt does; the soleno:d is adjusted
' '-re'!sonably close to specs; . o
© If -engine. speed doesn’t drop oﬁ

oved

_cars’ __r_equu'es simply. -
. plunger adjustriient . nut’ and\. the .
. throttle-stop -screw until. the -engine

- plunger: retracts. Check your manual
_for the correct adjuslmenl procedure

" ‘andeall ;
Hoff! p051t10n observe the air. condi- -
: tioner: compressors clutch as-a‘friend
_‘switches .off the engine: The . clutch -
“should . ‘engage for SEVE]"d] seeonds '

.consuderably when . the” wire “is - re--
the - solenoid. needs: adjust- :
ment Ad]usung ihe sole_nmd on most -
turning -the’ ..

~idles: properly.- and: stans when the

turned off—helpmg to- C]ln‘llﬂﬂ.le
dlesellng :
TUUThis type - of antl chesehng system

~ can be yery easily checked for proper.

operauon With:the engine tunning-
air conditioner- -controls in. the

slowmg the.engme e

1f the clutch doesn't. engage when '
-3_ _the jgnition-is switched. off, look - for
_":'1 loose. connection at the eompreqqor

or. annd:l_esellng relay: The- relay is
usual]y Iocated under ‘the - dash—but

TE

Y T2 X
_-_properly gr(‘mnded and if-the- 'ur eon
"__clmoner opcrates normally thc re!‘w

. TY
. installed air condmonng the . anti-
"'dleselmg ‘solénoid -has been - replaced
'_'by msnmple relay system that engages
.-the.atr conditioner ecmpressor when
. the mnmon is switcheéd off. This p :

;OTHER causes S

: __sult—of—an—untuae-d-eﬁaﬂe-&ndref———-—i—
‘. inoperable _or - lmprmperly 1djusted
'_.\-afrwd—reselrrrﬁ device*-Howover; therg —,

- -are*a few items. wh1ch may 0 un-_'-

.- checked in-a yegular- tuneup "that ¢an "

" “contributc 1o or’ cause ‘dieseling. The. = . .

'_“heat posnmn the f_

_ and other- perfnrm'lncc pmblemq Thc
'_valve should be checked for proper S

'mg nyry occtr hee .rmr.'r' u;‘ ;‘ecdhm k .'In.rmeh_ o

P

manifold . hedt’ control valve . (he'lt-_-.-_'

riser) 'md the thrott]c Ilnkage are two____

of these itemis. T :
]f—I‘rTe"hmt Tiser va

'__st_i_eks i_n the °
'rhi)'ct'u're ' W'ill_' o

300 some 1970. 7F Fmd mun‘m‘t ffmtr'-‘—.

Sthe T alternetir wiiding  light eiveuit, A
diode kil ixavailable f.-nm Ford tir curee thix. "+
prohfem.. A Jarifpire Af. .f.flrr n’mdr’ may m‘m .

i gayse r.t'.-.r'n-i’m g




. :contmued B T S ted “right o™ hawever, ocmﬂloml"
e ——— o T |use l‘lL n,”-haw
- :'THE BACKYARDMECHAMC f_ . .- dieseling is-considered normal on to-

-'.d'w s emissionzcontrolled. “engines=—"

"tnpentmn and- douqed evular]y Wlth-:'.'_....'_cquCld]]}_ hen. they -hay
. solvent to keep H' operannfl freely.. - hard on a hot “day.. But there. are a-
“The * Back- Yard Mechamc, o -_couple of “Afal- hings=yeou ¢an-
o '73 DRIVER). . ~ cgivel your engine a break—especially W iton
A dirty “throttlé’ Im}mge can’ '1150 '-'whm it's slightly’ overheatecl and you . also SOI‘I‘IG—IIH‘IES desirable ta Ic'we the B
© coniribute to: dieseling by holding the < “think it might want to: keép runmnn-' " selectorin “Drive” and: your: foot-on -
__thmﬂs_platm en- eh'ﬂh!‘“ when—the——akteryou te}Ht-to-Etop—— - |
. j shui"off. Thc ]mk'uze qhouLd_i.-_ First, always’ let the - engme idte ".mnc Thls keeps the engme “under.
bekep clean and- ehecked penod:c fnorm'llly for a few seconds befare: load; zuild the idle- spéed- from increas- . |
.ally for free operatlon PR _shuttmg it .off. Revving the' engine . ing and . sendmg ‘excess. gas to thc o
]:ven 1f you have evcrythmg ad-._ % just- as you qwltch it off not only' 'cy]mders at: swhch off L

A stuck heat rlser or throttle Iankage can cause or contrlbute '
4o dieseling. Check bath mechanisms’ regularly “for: pr‘oper
- . operation: Frequeﬁt dousmg wlth solvent wlll heID keep them
: -wnrkl ng freely . ; .

-of-the-carburetor-and-; ,eernbustaon ‘E:ham-
:bers ~.with . areosal - tfe®ner.decarhonizer -
il ‘help ‘keep your. engin runnlng nght

as. well as deter diesel : L







ou robabl take our carsba( An me:cpenswe battery hydrometer _.prc
P Y __y _I“. vides' & ‘guick__and accurate - bafter

" T strength test. 1t is 5 also handy for ad

g ) S
B fact, cb }f ‘been .ig-. water to the battery.

normg if not totally abusif yourbat- .0 . T x -
tery all summer and getting. away with -+ T oo
it; But unless you want to be’ walkmg__.-_: B A
that first morning winter hits hard, - . .- 00

you’d.- better - reestablish a- proper re- v C AL SR
iship. with’ your, battery R sm-:cmc GRAVITY B

. _.._Manyf batteries make’ it through' A sgandard storage battery pra. |
- 4. SUIMMEr "without a hint of trouble but: duces current .on demand through @,
i '3"13”'E the first timé the mercuey drops. - Chemical Teaction belween the battery

« ‘This is because cold absolutely zonks__ ~plate materlal and the ‘sulfiric acid in
: ;_'a battery. - A fully-.charged ‘battery ' the electiolyte liquid. When a battery |
losés nearly 65 percent of its available - ¢ fully dh'u-gecl there isia *high per-
.power._when. the- temperature deS_-'_'--'- centage -of acid:in-the _electrolyte-to -
. from.80° 10 0° F.But .. yourcar's " ..o with- the plates: Since acid is-
L e_ngme Tequires 2% tlmes the:crank. - “heavier thin waet,|the Spet‘:lﬁc Ll‘ﬂ\’]-l - R
ing power to fire up at 0%as it does at - Loty s hlgh lf a battery 1§ in, szood &on- QT L
_ _-80° F» So, ‘you can see. ‘why it’s es- dlthl‘l _ | 3 i kil
~sential o get. your battery Teady 1‘01'E WherLa ba‘ttery d]SCl‘lal’EI’.‘& the aC|d : S
“the .cold season before ‘the ; bqttom . “ip the. elect{olyte combines with the'
rops out of the thermometer, .~ = 7 :maierial in the plates and: changes 1o
S - Also, by getting your f‘"s battery - solid" substhnce (lead sulfate’. This
Cin shape now and keeping it that way. ' “is-what is knbwn as battety suihuon
Wu’]] saye a i o money You, f or sulfating. ‘When- this h"lppens the:
.2 shoutdn't.. have to. worry -about taw. | spec1ﬁc E,ra\i!ls,' drops.- bec use o high -
" charges “or- jump _starts."Plus.” W‘thl L perceritage. of, the heavier acjd has °
':_'prcrper bittery maintenance and care.  gone out of sojution. o, low’ SPeC]ﬁc
..., you can ‘easily double the guaramecd grawty md:cates a we"lk or dlsch'lrlzed
T 'llfe_oﬂn battery B o battery ST

v

) -
EAFPEENEIIT [E, FobRs rpbREE i

STRENGTH TEST

T_check out‘ia b'\ttery wnth a hy
drometer; Slm]}ly‘ ‘draw.a sample of -
“electrolyte- from ‘each b'ntery cell— -
'_'_]ottmg clown the sPemﬁc gr'wny read- :

uction.  But chahceé aré 'you
have the old-siyle bnttery that’s going .
. to requ:re a bn of. preparatlon to. get

the cell It ‘was taken fmmtbefore test- -
ing: the -next cell. L A’ Eood cell will
'-have a spec1ﬁc grzwlty f _at - teast
: gher. A dlst:h'lrged cell -
: w1il read 1.160. 0_ lower, These fig-
'Ures are based on. anielectrolyte temp:’
Jerature of 80°°F. So,if you want
_'.'exact readmes, ‘check ‘the - ‘tempera. -
.jture of the. eleclrolyte and. deduct

"’“The ﬁrst s{ep in wmter:zmg a 'bat
_ery is a cell test The corner serwce

it Yoo -rc.'n..':.'me_!!:"
' mrzasunng thiz zpeuﬁx: gr?vily BE the

~electrofyre. Here's why :md hmv. .

."":""F[IW T T
N bmu'.n' i vl
i

FAPEDES, PPVSIET o IJ!r.- Liriiden 4
te: weeghr oF demsity e i

Eﬁ’
g £y af 4 BBERICE Yery bydramieters,
Lo eovmpered B0 the welght oF dEnEIY T chiephed S0 gwrvice enter if
s F i Eqmif E,.g,,[umg m"* water. mbw Hmﬂ i eaerd - i ral':ramzd

E T ....m,f____:__:




.'004 from the gravity readlng for each * OTHER MMNTENANCE _
0 degrees below 80° F, or add 004 ,_'

R If your baltery passcs 4 spemﬁc.’_
+- - for each 10 degrees abgve 80° F_ e

gravaty test - and.-‘or i§ brolight to full
~ «charge it should’ get you fthrough the
* cold season with rio swedt—provided .
you. take’ several more precautlons _
~Dirt aru:l corrosion on the battery c;.ase _
and terminals trap’ mo,is(ure and pro-

L g-'OSO mdlcates bad cells—the bat-
tery. should be replaced. If _the battcry
is slightly- discharged:in-all"cells; it::
can-probably be brought to full charge
wuh aw'sma]l heme type. mckle charg o
ar,
R 1 the battery is: badly rup- down or
- fails to charge to. at least 1:225 in.=* " quire " only occastona] w1re brushlng
. every cell, it should_be checked:6ut - of the tcrmmals P
"'by a reputable shop. The battery may -~ S
.beable to. be-revitalized by a slow. - .PRECAUT'ONS e
" charge with-a, ~heavy- duty commercial. - " Before handhng a batlery however,
___"charger A shop can also check your bc sure ‘to remove-all rings and’ |ewei .
STy Also, _remember that battery elec-

. battery. with a varlable 10ad ‘tester if - _
you are. umertam of. the baltery scon: -_I:rolyte is an: acid solunon It you get .

'dltton

you’ should penodlcél]y remove the
baltcry from the car and . thoroughly
~clean- it. Many 'GM  cars, howcver~

ttery. tke
ve rah '
or car frame

When removing a
cable {usually the
attaches to the Pnglm
should alwayt he rerroved fost. Replace
it last when reinstall 77 a hatte-y

“hands. and arms with soap and ‘water .
- when'you'er through working with the -
-'-battcry Finally, never smoke . when .~
" wotking around a. battery.. Batteries

' gas—.ﬂspecmlly when being charged. .

- niiote’slow discharge. To prevent this, battery for cleamng locate the ground -

‘the engine ,or car-frame, Nearly all-~

,have sealed side terminals which re. ., but ‘check to be’ surd. The negative

I(Neg
) mo]ded on. the battery case .oT terrm._'-

fany on. your skm or colthlng" rmsc n._'-'_

~immediately; “and, . wash 'yd"u:r'-

normally- give off explosive’ hydrogen_. :

Wher you're ready. to temove the o
cable—-thls is the, cable connecting.to .
American cars. are -negative giound, -

cable should be black and the word
.or 'a. minus -sign” should. be :

nal, . o
_ With the 1gn|t|0n sw1tch off loosen_' '

- the clamp bolt*and remove the nega- -
ti acab]e A speua] términal, puller ..
- (3ee’ plcture) is recommended for re- -+
movmg the clamps, but 5 screwdrwer -

A special cable terminal puller 1s best for
remowird hattery cab'es.




“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 ‘hattery and_ remove _
~the: posnwe cab]e‘_ o :

cables rcmcwed loosen__.'
remove ~the battery. hold-down -
bracket and :hft the battery frorn its

Using:steel wool or a- spemal c¢leaning ~
tool (see p:cture) clean all dirt and -
corrosion from' the” battcry posts and"
_'cable clamp Replace thc cables if

continued. R

Accumulated corrosion like this -an eas
Iy shaort-out a fully charesd battery, The
battery  terminals  and  cable clamps
should regularly be cieared with steel
wool or an inexpensive battery cleanming
ton! (pictured).




I "'f:-'contlnued AL
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':"for a new battery. ’

'prlate terminals and' ‘cables’ corres

Periodic: ‘
._'__t;_ha_rg_ip_ atté Y Tﬁe case

'_-'battery thomughly w:th clean water
_-and let it dry. Before remstallmg the .
' -battery, ¢heck for’ cracks in the cage— "
. .small ones can be repa;red with a spe-

.. cial battery.sealer; but Iargc ones. call\

-Replace the battery so the appro—

- ‘pond; -and, ;install -the -hold. downe:_--
S bracket. Don t overtlghten the bracket-

.'_'__'_—thls can ‘crack the battery case.
Lo After - tlghtcmng thc cable clamps, )

. “cover the tops of the terminals and
: clarrips with a light coating of petrol- . -

- eum Jelly tu prevent corros:on bulld

. auvme A BATI‘ERY

money. you should slide-down to the

pick up.a battery and instatl it your-

battery'ata’ service: station..

ould be thoro

. We've talked about rev1tal1zmg a
batt_eryij_ut_ _what_ if your old battery
IS ‘shot? Well, if you're' into saving--

self, Department stores offer a variety
“of power range - ‘batteries for about ..
"1y, 't'o})/, the pnce of an. equwalent-

The on]y tnck o buymg x batlery
at a dlscount s(ore is’ to-check-the -
- application chart that “shows- what

- battery you need. Be sure and. get one.
“with at ‘|éast the. : pOWer ratmg of the .
; _bauery you éar presently has, Geneér-

“aily, -your best-bet is to get a slightly
.heavier-duty battery: than the ‘chart
“recommends. A_less powerful- IJatturyr

_ -d ; - has to work Harder and,.therefore, is’
- local discount or ‘department 'store—

not: gomg tg. last as long. A baltery

_-more powerful than. requ:red is ‘also >
less likely to fai, smce it: has power to o

-+ spire for most COHdl[lOl‘lS
A néw. battery.can be 1nstalled fol-

-~ lowing’ _the_ hoql_g_up ;nstrucl@on_s»_gwen_

remova! and-washrng of the entlre.battery wtth baklng soda sa[utlon Wll pr

t!o:" '




“have ‘the cables connected to their

proper terminals. This shouldn’t’ bea -

~ ‘problem sirice the termihals are clear”

ly labeled on the battery You can"

.. -doublecheck " the haokup by tummg
" the lights ori with the ignition key in

the “On" position. If -the cables are

- _-properly installed, the amp gage will
show a discharge or the alternator

- Warning. l1ght will E]OW If not, reverse:

-the cables.. _
o WATER LEVEL

Proper mamlenance 7] essenhal for
prolqngmg bat(ery life whether you_

' 'prewously Just be doubly sure. you/have a hew power plant or you re stlll"

‘making it with the old- one. Keepmg
the electrolyte up to its proper level
is’ the most important. batiery main- -
- enance. Check the water level at least. |
- every. twq, weeks—especially in sum.-
- mer whed the water evaporates _
~ The rqqu:red water Tevel should be -
“marked fJon the battery case. If it's
not, maintain. the level at about ¥4- - - _
Cto 1/5_ -irich above the plates. Distilled w'NTER CHECKS '- '
. water; if avallable, should be used to
‘bring low cells up to ‘the proper level. |
‘However, tap water is better than no-
- ‘water if the. battery is low. Biit be " ]
sure  not -to ‘overfill the battery—or -

R Aﬂer washmg. the battery should be kept clean ancl dry After remstalhng the cables ghtly oalt
'_'_-_-_-_af the termmals wlth petroleum Jelly to prevent corrnsmn bmld up - e

sp1[1 _ -
the by tlcry causes it to dlscharge and

_possibly even ‘freeze in cold’ weathe;‘ S
Also if you add water in wister, be'_
suré o 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,

"Along with chcckmg thc electrolyte-.

~ level ‘regularly, an. occasional  hy-

-

drometer check s a good idea in

contfﬁued. o
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" winter.

A perfect]y hcalthy battery.
S can dlschargc in winter- due-to heavy
. use of accessories) such as_the hcater_.
- and -deftoster. This is. where an.in- -

.'--expenswe home: g}yPe trickie charger

i .can come:in’ handy A slow cnfernlgl'lt o
 battery -up t' full .

charge can pet’

ength and make sure it fires up the ;-

cen ' the mornmg ‘Also;-a fully .
"charged battery is less Jikely to freeze
‘than 'Qne ghat-i' run-dow However, ~ *

: Even '1f you
: e,rly charged the wa

\, you still rmght.

, turn the ig-

. Icw groan. from under:'the hiood. When L

thls happens you _probably need- 2

e Along with keeping the water level
praperly maintained, keeping the battery
clean and dry is essential fgr maximiz-
ing battery life. Check the terminals
peripdically for corrosion build-up. Cor-
rosion frequentiy shorts-out a full charged
battery—corroded terminals is the first
problem to check for if the starter fails
to work and the headlights won't come
an.

s |f you have to add water regularly
te one or two cells, the battery may have
a cracked case. But if all or most of the
celis require water mare than every 1000
miles or so, the battery is probabiy over-
charging. Hawve the woltage regulator

6p.your battery prop-- _
lcvel correct r

n inexpenswe horne chargar' is great fnr keeping a. battely at full charge. in

factu 5 uc’uons QL

: and safe 1f. youl-check

“out’ “Jump "Staris,”: Sept mb_er 73
er - - DRIVER for thc correct jurlnp start’y
-of heavy-duty ]umper ables the jOb. . - '

BATTERY TIPS

checked out to prevent severe battery
damage.

» Check the generator/alternator belt
reguiarly for praper tension. A [oose or
glazed belt can run down a battery quick-
1y

e Keep the enpine properly tuned to
reduce the starting load an the battery.

e Get in the habit of turning off all
accessorigs every hime you start the car.

& When starting a cold car. place the
transmission i neutral and disengage
the clutch to reduce the starting drayg:.

- winter, ‘All battery-chargers- shou!d be used carefufly accordung ta the manu-

a Ayoid 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 angine.

® Try and limit the use of accessories
when driving in stop-and-go traffic,

v if you don't plan to 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
frerzing. Wrap the battery in old rags to
prevent acid damage to the area in which
it's stared.




Wi B robably be

gP:(E'IFIJ., choked.
. it ;y@ur car. is super-tuned. it
gomg to have “starting: probTems.'_
chokc lSI‘l 't domg 1ls thtng

o generally more: rellable than tﬁm
’ .._"ua]= type_. are not. pcrfect i '

»,w'ié wn s Ei!ii'f!ll’l& HES WEEE A% DE
----»Em’mamc prcbicms for- your ¢

sult of 2’ mmple ‘fack’ of m f \Nce.
- and can_be remédied - wl ‘a.can . of -
aerosol chokc solvem/ﬁnd a. scrcw--
drwer

I are desrgned'to run
_ mlxtwe of about-14 to -
4. garts. of air to every part of *
thére’s ‘one problemis When. . -
_: me is: co]d and 1neﬂ'it:|ent it

must be supplled to the com-,”
_%L&;Lim Chamisars, _
A choke takes care of ihis rprﬂ?'v'
leets by simply closing ofl the carb
. relEr gl showing less wir 185 enler -
. the carb; Wil fess abi in-the-carb ;- the :
B _percemage of fuel gomg to; the corn—

. R&galar dm.l ngs i =]
- cleaner will help prevent the most com-
mon choke problern—stucklng lmkages.




AL sllckmg choke plate linkage -is -com’” ..
¢ .mon—check’ the plate regularly for- free-
'-'."operatlon i . . :

!
a t

_ 'bu':uon chqmbers mcreases and com-
~bustion occurs more readily: As the
enginewarms. the choke plate gradu-
_ally ‘opens, .allowing more- and mogt-
SE T air, to enter the carb until’ the epér
<7 s fully warmied and burnmg & not=~.._
T ~—Trral [u_I_rrTlmTe ;

Thcrc are- tlm.c pﬁlm typ-.s of '1uto
matu. LI1D]\ s uscd today. But the wefl-

" type and'in cyﬁ%ﬁhokc% are by far lhe.,.,;_"

Wom. Tl‘m(n r-hnl &5 use’

oo n'n
<

o most a,

of the cirburetor with this choke, Fhe - .

c}mlu. is used an most

Thrysler productq and has'the thermo . in-carb chioke is characterized "b\"ﬂ‘rtf-“-_--'
coil located ina special \\cl} onthein- = round ‘thermpstatic ccui coyer on “the -
‘take manifold. . Tiys type -choke “is “back’ or side f the carb. :

o e'lslly ideniified by A cornecting rod  The' thisd type- of - choke" IS the
s i o _runnine_[rom the coil Jo- the. choke-. .__\mle{‘hea{' —system. used-on--sonie -
~linkaee at the carb. I also - uses: ¢m‘;'_ Jate modelf Ford' preducts.: This’ sys-

- etlnnml vacuum control diapheagm. - rter -aperatag-in essemtilty -the: sa’mr." '
" In.Curb chokes are. the mast popu- .- m.qnnu*{'-_ chanical chnkes excep

lar l\pc and are ‘used .on. most. Ford tl]:ll‘ in Qs nﬁ’trll-.d by the ¢cooling

_ Cand GM pmducta The. lhclmu vty ! lLr tcmpcraﬂn Beeauqc
: fmd NaCUUM - Contrni are. .u.tu.ll part . . these wstcxm are rare: s weli as’ pTaC-_.\_;'

.- f ;
O temn. Ad]ustments dre made by turmng
- .the cover ta redlign t_h_e_ calibration. lines,

' -"fumm;.‘e_'_d S

'i'i'it‘h s cold-engine the-choke- p!au: shoukl close. ‘f&ilf The plam ﬁhwi" R
-stightly. when' the .engine: starts If not, the choke s vacuum contro! needs ad}us

ment ar replacement

C Lk
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_ Other th:m _-stlcklng lmkages a
: _-choke thq} Operis - oo qmck]y 0100
—---'-"*_---Siowly— 1S—The—most"“‘eom o choke

. problepy If the plate . opens_too fast. ual
+deally rn‘untcn'mcc free they won fﬁbe © (lean selting): thel éngine Wwill -stall

d|seu55td However. a service ‘manual and’ waste: gasoline until it can warm nch—-but this may' be'a b1t I‘lCh for
gives “complete” information if YOUL' itself. More “often ‘the choke plate » - FIaRY “climates. You can experiment
.- car uses ﬂ"“fpe choker . L opens too slowly (rich setting): or “with- the setting to find: the best one

OPERATION ' o7 gverchokes. In adgition to’ wastmg . for }‘OUT engme and c\]lmate. P

' " gas, overchoking causes excess engm& WELL CHOKE |
common “'e].l "nd in. carh —wear -by-allowing-‘excess raw-gas
chekes \\hlie sllnht]y different’ in- cle-

. po into the engine.and dilute the oil.
sign, operate in esseptially the same exhaust——smeke—-d’urmg—warmup
_ rn'mner :g'-l;e_g,'m €ngine is- stﬂrted " medhs you are. wasting gas’ afpol: -
--__'___-_cold the*fiermostatic .coil” tensmn is. liiting- the air. unnecessar:]y and thqt .
" Very high and ‘holds the “choke’ plate you need a leaner choke setting.

L c]osed—e\*en thoueh. the: vacuum unit,.

_ Adgustlrrg ‘an:in-carb’ choke s es: -
- which is attached: to the choke :plate. - i '-'-"'.peually easy. Remove. the air cleaner
- linkgge: J& pulline on he phte_trymg-

assembly and- locate the" plasnc coﬂ
cover'on the bac’{t or 51de ‘of -the carb--
uretor {see- photo) “The-caver is C‘l]l- :

Mést weil chokes are :t')t 'a o
able so if you experience choke prob-
~Jems “with this type, you'll’ probabiy
~have_ to “replace - the . entire coil .as
sembly “Howevet, a1 i
. products ; do-. ‘have. adjustable wé]l
-chokes (check ‘your-manual). After.
maoving the coil from. the well,; the -
- locknut, hp’ldmg ‘the ca]:brapon plates
can be -18oséned and ‘the” lines re-

- aligned for a richer or leaner setting o
brated' with lines shwing -richer and * *_whichever is required. The standard~"~* ©

leaner seuings: There is also an arrow - settmg on’ these chokes . is one ltne R
mdlcatmg the leaner settlngs_ Mowncr i ach L . PR T

1

-the- coil tensmn deere'ises 'md the vac-
uum ugit.is able: s]ow]y to-overcome:
the. eml tension and’ open the. choke .

. plate “With - the- engine at’ oper'\tmE"
< V~temperature.Mhe. vacuum pull easily .
" overcomés the wea ecnl tension“and -
- '-th'e:pl:it'ei-'stﬁs'fé'_o e

i CONDITION

_ When '1 Chioke. 1snt domﬂ its thm2
1ts usuwllv prett\' obwous. isinge- the.,
. car won't'start 'or Keep runnmb afte
* it starts;:But frequemlv d stlckmg ;
L - lmpmperly adfusted
. 'noticed.  Sincg _eith
L tions-cause-excess fuel’ consumptlon
and : eth'\ust emtsstons, the 'choke e

""Turntntz the cover to the “right “rich reetly “after..adjustment;. -
.-ens the. settmg by: holdlnL tha choke ---static coil should be rephced Onan._- .
C]QSCC] Ioneer -m «¢arb choke this is accon“pllshed by~
) remqv.in g the three, _s'crewsr'hc')lding -the_. -

L -loosen [hc three screws ho]d'n,g ;Ihe

h_o'l-.e 20es un- cover and move the cover ln
. of .these- CO!‘ldl- o :

emiyE the zir
::Lse'v“ "*be

' .-ETK.' t-1h|s . .
s St'lrt the enmn@f the closed plate

: -opens as the envme w'lrms-- --tﬁe ¢
is opemtlng correct]y Howeve




\ R -m- ‘
" The thermﬁstahc coil is ocated in the ' o

- plastic cover on -in-car chokes.. The cail ..
iS easlfy renlaced T wedK or. selzed el

The well choke has |ts‘t":errnostat:c coil
L ame .. in. a special well.on. the intake manifold
e To remove the coil, loosen the welt cover,

: ‘ : - _disconnect the rad: at the choke linkage A :
and lift out the coil assembiy . ; -

- Mnst"weli chokes aren't adjustabie But
" ‘'z few Chrysler products o have adjust- - ;
“ -abie-wall chokes. “To -make’ an-adjust: -~ -
n:u:rrt nosen the lnrknnf zgd rnnllnn the
plates to intrease or. decrease cml ten-
-.-Z.su:m wmch nchans ar Ieans the settmg.-.-.-.-
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v pulled loose and the new coil installed.

any spacers or washers are correctly
installed and that the coil attaches to
~the choke ‘plate lifkage -as did the
Drlgln:'h coil. Set the choke to factory

: specs and try a cold start.
Téo replace thie coil on a well choke
“lopsen the nuts on the well cover and

- the connecting rod at the chokelink-
- age "and Jift-"the coll assembly from

. sembly back into the well. Don’t for-
get to reamch the connecnnu rod .1[
the c'\rb .

“VACUUM UNIT

- ;Tlie vacuurh. coniral unit on a well
‘choke occasionally goes bad. If -the
_ choke p]ate dees not_pop. open when

.:xtre.me]y, slowly after replacmg and/

_have a bad vacuum unit.
To Quickly check the, vacuum con-
trol. with the engine warm and idling,
close the choke plate and release it
"M the plate doesn’t open immediately.
the vacuum unit is probably fadlty.
pull the vacuum line logse from the
control unit and check for vacuum
{with the engine. running). If there
is‘nt vﬁcuum"'théc’k' for a Jeak or
wum at lhe line. the ‘unit is faulty
Replace” it by removing the SCTews
_ holdifvg the ‘unit to the carb and in-
. . stall a new one.. )

Thesvacuum control on an,m-e—arb
‘choke:very rare];,malftmclmns How-
ever. :Ht'”does—:ts probab]y ‘because |

.Replace the cover. making sure -

remove the cover, Then disconnect

the well, Install a new coil on the end
~of therod and place "the -entire as.~

_or adjusting the thermo coil, you may -

f, In this situation, the next step is.to

=

opens when the engine is started cold. .

The 'plate must open for the cngine :

10 get cnous.h air 1o continue }'Uﬂl'lmﬂ

" after it st'u:ts But if the platé opens -~

too far. the engine wn} stall bemuse
of the léan mixture you continue
to have chokc problems nfter check-
ing the other adjustments,®a vacuum
kick .\djuﬁtment may be needed. . A

_'service manual gives specs and pro-
. cedures for this job.

_GLEANING - : .
As previously mentioned. the most

important choke maintenance is a

assembly with solvem On m-c-nrb

The vacuum control on an in-carb choke.ls a specnal plston inside the carb An o¢-
B casmnal shot of solvent :n the p:stu:m bore keeps the vacuum contral f_u nt;tionfgw__m..j:,._____

yare, (see. photg),. ‘Remove lhe coil -
- cover and check to see that the piston
moves freely. A few shots of sclvent
~can. usually free a stuck-piston. If the -
e pisStOR-is-free-antEthevaetrum-—control
fails lo O]berate, the entire chokg as-

VACUUM KICK

“ can -give. you problems is what's

—""the. vacuum_piston :is sticking in its—.

~ One other- choke ad]ustment which

~knownas vacuum™ “kick.” This re: "
~_fers_to .the. amount the choke - plate. ... .

. A faulty* external vacuum cor

_ings. .If-a- vacuum--conj.serl’problem is indicated; first check the vacuu
there |s vacuum e hose the umt is fau!ty and should bb replaced

4

- ohaokes, the mternal surfaces-—espe’
Cid]ly the vacuum piston and bore—
shauld also be sprayed. But be sure.
tof jse only choke solvent or carb
cleaner since oil causes Imkage stick.

Cingdirtto co]lect

If you keep your choke clean and
doing its thing. you shouldn't have to

hasste with na-starts and cold engine

stalls. But even mare |mp0rtant an .
engine that starts and warnns up

properly uses less fuel and expells .~

fewer emissions. So by keeping your
choke and emission control systems
“right on™ you. can do your thing for

-~

~regmlar dousing—of ‘thé_entire~choke —your-budget. as-well as our scarce .
fuel and air. @ :

_delayed plate open-.
05€; gL

.




