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L £ 5 you were thinking about ‘4 new -
down to check’ ot Detroit's latest

— S < | out cold from the. shock of seeing
i o " [ the price snd?kers, you mlgtgbhave
i -+ . | decided youw're really interested in
97 ) . a Jate-model used car after ail.

But w1th the pnce of vsed cars sky-.
" rocketing; you're gomg to Tifake a pretiy "

_ healthy investment in a used car—in
B . © fact you may spend about as much as
O © you'd ongmalg,r plapned 10 drop on'a

'~ © it's important to shop oareful]y and get

y -a good ‘deal on a a used car you really
i . o want, , : ]

LA o . When you're buying 'a new car you

T . . really don't have to worry toe much
' ' L ~ about whether the car ik safe and reli-

.o ~ able. But with any used car it’s impor=
fant to make sure thé car is in top
.condition for maximum driving safety

used car that should help’ you get all of

the car yow're paying for—whether.

you'te in the market for a late-model
w0 ocar or just locking. for a drlve around-
town ‘sécond car. :

o o LA‘EMODEL

“ear this fall, you probably ran 'nght -

offerings' And, unless you're still--

and pleasure. So, with this article we'll
—~— - offer some basic ttp;/ about buying a.
Le a

When youre shupplng for- a: late-..-

=~ . 'model car the first thing you should do™ -~
js décide what type, style-or model car: .

~ you really need and how much you €ifi-

- afford to spend.-The. “looking around .

for a good deal” approach-you might"

14 new car’So now more than ever before - -

_use when shopping ‘for-a clunker isn’t

5 . . ©© alwayi the best bet for buying a lafe--

modelicar, Remember that prices will

. most likely continue risirg, so"'ei_the_r..:
- by chojce. or necessity you may be. .

~ and financial status; get a feel for the

© Buying a used ca‘_t‘“i’rﬂ\bgbo\mue a
-whole lot easier apd a -lot [& isky

~ hanging onfp this car.for a few years
- and you might as well get a car you

like. -
MARKET - ’ e
© After evaluating your wanls ne‘éds v

‘market on the car you're interested in.
Your base credit union shoyld be glad,

“to give you the “blue book™: price on
" any car, but the true going price is most

accurately reflected in -newspaper ads. -
So get' a feel for price and- availability -
on “your" car by scanding the papers -

“before you're ready to buy.

When you're checking out the ‘ads
you'll probably see cars you're inter- ',
ested in listed by new car “dealers, used EA
car ‘lots and private owners. So ‘the -\
logical guestion is where to buy? Well, -

.each of the three possibilities has vari-

ous advantages and disadvantages. But -
before “‘we go any further we want to
say one _thiug_—DIAGNOSTICS!

DIAGNOSTIC TESTING

thanks to thé development of scientific -
automotive test centers. And we feel

‘that anybody who buys a used . car .
“without having it completely checked

ot by a reputable: independent test

1‘center is on]y slightly short of crazy.
. Because “along . with indicating if the

car is safe ‘and sound by thoroughly

.. _-checkmg the bas:cs like the front-end,
© “suspension syslem-ﬂnd brakes, maghos-

tic testing tells thé exact tunz and in-
- ternal condition of, the"englne through_'

- éi;l_ec::trcm ic analyst, o

."’-'.Although -a- diagnostic test will run
ut.‘ $15 or $20, theres 0o’ way you,

T con{muedr




. - S

or ‘a, mechanic can do as thoroug‘-n a
job checking ol.f}a car for less money.
_.And the small Jamount of rnoney you
spend having a car chécked out now can
save you a lot of bread--hasqlc, and

dlsappmnlment in the future. A‘nother.

ddvantage is that a dlafsnmuc, check
will reveal the condition ¢f .many
“small” items like headlight him, bat-
- tery charge and wheel balance that you
might overlook or ndt be able'to check.
wAnd- heving to have a lot .of “minor”
maintenance and yustme"nt's' after the
Asa]e can add up ito.make @
“rot so goéd o

;' 80 now we're back to the questlon of

where to buy a uged car. Well, as pre-
‘viously mentioned, : ‘eagh ‘of the possi-
- bilities has certain advantages and diss
“advantages  thit-. we'll  run” through
* briefly. ' L C

" NEW CAR DEALER -~

With a laté-model car, it's generally
pretty ‘hard to go wrong buying from
a franchised new car dealer. A car

dealer keeps the best .of ‘his trade-ins _ '

for his used car lot and wholesales the
not-so-cherry ones to used car dealers.

g

od deal .

Althou‘gﬁ you'

. going to pay a&least
several hund

dotlars more for a-car

at a dealer's 16t, the car has ‘probably

been thoroughly checked and recondi-
tioned by the dealer’s service depart-

. ment before going on the lot. And in
. most cases you'll have' some type of

guarantee¢ and the dealer’s reputation (if

he's a reputable dealer) backing up ‘the

car in. bdse something does go wrong.
~ Most dealerships will also be glad
“to.have the car checked out by an inde-

pendent test'center and provide you"

with the report or allew you to keep
the car overnight to give it a thorough

test drive and have it checked out on -

your own. Another big advantage is
that most car dealershjps will hold the

car while -you arrange financing. This:

way if you luck’ onto “yoor” car you
don’t have to, worry about them selling
it out from underpeath you if some-
"body shows up wlth cash in hand.

USED CAR DEALER '. .

A reputable used car dealer generally
offers about the same | iservices as a new
‘car dealer and you may be able to save
a few bucks buying at a used car Tot:

+

p .
But in most cases a used car dealer
"doesn't have a service departmem and
a uséd 'car that looks good may go.
right on the lot without heing checked *
or sgrviced. Se ‘the main pomls to con-’
sider when. buying from a ‘used car .
dealer are can you have the car checked
out before the purchase and does the
. dealer offer a guarantee thal worih
anythmg"

PRIVATE OWNERS }
-A lot of peéople in the used «car

T

~market opt for buying \from . private
‘- owners, primarily becauise iof the money’

they can save. Well, it’s true that you
can- generally do better on price from
" a ‘private owner—especially if he's in
need of cash and Wl”ll‘lg to bargain for
a quick sale. The main dlsadvautage
to buying from a private owner is that
you generally have to have cash in hand -
since the owner may be prone to sell
to the first person who does. Also, a.
private owner may be reluctant to turn
his car over to you to have it checked
out for a variety of legitimate reasons.
So you may be buying on a strictly
“as-is” basis with no_ guarantee or real




Eyebail along all rajor body" panels for ripples -or body irregu-
larities that mean the ¢ar has been pressed out after a smack
Check the rocker pane]s and behlnd the bumpers for rdst.

*

 The bounce test wl,ll give yoti a general idea of the I:DI"IdItIOI"I of
the shocks. If the icar bounces a couple of times befare réturn-
mg to its orlglnal osition when depressed the shucks are worn,

-

recourse 1f the’ car has problems/ Of
course if you re saving a bundie )pff the
going price of “the car you can; aﬂor

to spend, a -bit on. minor mamtenanqe_ '

fter sthe/ sale. ~
hat thig boils down is t

you welgh the advantages and disadvin-

tages of each buying situati n/as “they

.- apply to you.: But if at all possible, we
LT recommend not buying a car that

-have not had thoroughly. . checked out by

an’ independent diagnostic center, And

: .- Tif youwve never dealt- with a diagn stic

_centér, most Amg{man Automgbile

* Assaciation (AAAY pffices keep af list -

of Teputable dlagnostlc shops in their

area, ;
» . Butlet's say for some reasonj you
‘can’t have thescar checked out of you

‘ + want to be sure you don’t have a; total

: ‘lemon before spending the money on

¢ having the car tested. Well, thqe are

* some basic checks everyope can and
should make .before purchasing any
used car.

checking out a used car, however, we

“Before we get into the. mechz{ws of
o/ wiant to-point out that this is where the =

basic s'trateﬁ for buying a latd-model
car and z"oMnker vary.#For instance,;
if you're checking out -a late-mddel car
and you discover.some minor problems

or a faitly major one you may want to. =
write off the car—especially 1f you're -

But, if you discover some ‘prob ems and -

*  going to have to pay to«ﬂdol!ar for it.

you're still interested in:the car, these
“problems might provide Sorhe good

, bargaining points to encourage[a private’
owner to drop his price a.bit. Pr, in the -

case of a dealer, you can hg sure he

guarantees to have these 1ten}s repaired, - a

béfore the sale. : 7/
On the other hand when

prwate owner.on as-is, bagis, it's'impor-

tant to check -out ihe far t thoroughly _'
" and weigh how muchr you're - paying

. agalnst how much it will cost to get the
car in shape. Of cou
. your main concen:ézfm be -whether the

""" you'll be - most
things like tires,
engme perform' ce.,

ncerned w:th are

ou're buy- o
. - ing ‘am. older car—especially a clunker
' ——Yyourmust expect the car isn’t goingto

. " be in perfect condition. And since you're.
pmbab]y going to be b lying from a.

e with a clunker .
.car is safe and relfable. So-the items .

yrakes, steenng, and

' comi_nued '

—
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So the followh'ng basi'c'i:hecks—whk

L]

not, to be' consitered complete by.any'-

means—should 1|,I'1elp make sure you

don't DLI)’ a uug* One Inlrlg io Keep i ¥
“mingd is that not all of these checks

apply to a clunk
car and vice ver?a A final pomt con-
cerns. buy:ng an: imported ‘car. Since
some of _ihe more sexotic import cars
.may have feird Tdigsyneracies that you
.iight not be aware it's not a .bad

“idea to have an tmport car checked out -

by # foreign car mechanic. - .
GENERAL CONQITION
" Begin checkmg out a car by simply*

walking around if looking for obvious
defects such as cracked winhdow glass. ;’.:

. You should be able to get a good feel !
for whethet the car had a hard-life by !
simple observation. If the car has been
sitting for awhile, be sure to check !
underneath it for splotches of liquid |
that indicate tradsmission, rear-end or )
cooling system Jeaks. Check the tail- f
pipe: if it:is oily or gunky. the eninef
has internal problems. Catefully eyebaI]J
all major body panels for ripples or’.
irregutarities that indicate the :car- has
“heen pressed out after a crunch. A
once-smacked car is best avoided smcq
it could have suffered other damage 111
the crash. .

When eyeing the body panels its-a
good idea to check the rocker panels

1
-

for rust. Although it's. rare on a latd- -

model car, rust could be starting. O
an older-car rust.may have been painted-
over 5o check the.paint for ‘pitting. Al
icheck the splash giards behind each
_bumper for tust and crash damage—uf"
* the bumper brackets are new or weldéd .

B you.can assume the. car was smacked
q,(u:te hard.

X ‘-'IHEE.LSAND-T!RES "

Check tl're wheet Fims’; fﬂr dents, A
“féw ents are’ not’ uncommon during
ordlnary driving, but a loi of dents. or -
.especially large ones are a pood sign
" the-cdr was driven_pretty hard, Natur-'
ally you'll- want to check the tires fér -
condmcm and tresd “depth as well- s,
treagl wear patterns. Uneven tread wear:
is dmportan: for a couple of reasons.
F:rst it'’s a gire mdlcat[on thaL you re

.as much as to a new _ :

Ic

.0

fthe pedal stays firm the brake system

. . . . @

going to have to sink some money into.
front-end work and ‘or wheel balancing,
{.0 Ih? fact that the awner drove thg

car with the front-end out of alignment
mpy indicate that he was a bit sloppy
with other basic maintenance such as
oi 7c]1,:i1'1ges and lubes. Don't forget to

Hen -the trunk .and make sure the

heck hrake hydraullc system by holdlng dﬂwn flrmly on the pedal for thlrty seconds.
Is akay

. not rusted, and |f lhe car had a recent -

little play is acceptable, but if theres
~a lot of give there: may be suspension

or wheel bearing p‘rnblems If - possible, -
check underneath the car to see if the
exhaust ‘system is in good condition— .

lube. _
UNDER HOCD

sp
pr
af|

are tire holds air and the jack works
bperly—replacing these two essentials

er the sale can make a good deal not

The next step is opening the hood
and having a look around. If the engine -

- ST

sol good
EERING AND SUSPENSION

Alt,hough it's a bit dlfﬁCU]l to tell
toL; much about the car's suspension

system through casual observation, you

.can check the steering play and shock

absorbers. Watch the front wheels while

U you slowly turn the steering wheel (en-
gine on with power steering); there
-should not be more than two inches of

Fist]y ademeiH Or possiply - smore

. tlﬁeacar and release it. If the car returns

td 'its normal position in one smooth

gtion the shocks should be okay. IF
- the car bounces a few times the shocks

probably worn. Also grab the top

e
OE each front wheel and pul] firmly. A

_Play before the wheels turn. If there's
' ~pliy you're in for a fairly

| RETd

ous work. You can get a rough rdea of -
" the condition of the shocks by the ;
bopnce test. Push down on each end of'

il

_ Check (be radlator for agy signs of

hasn’t been cleaned, check for oil leaks.
A lot of oil and ‘gunk around the oil
filler tube means internal engine prob-
lems, Pull the dipstick and look care-
fully for water droplets that indicate a
blown head gasket and a very costly
repair bill. If the oil is very dirty, the
owner probably wasn’t careful about
regular maintenance. ’

RADIATOR - -

piip el an “overhegiehe4
Ve : N eHecke - coolant

—if it’s especnally rusty and gunky you

probably better logk for -anothér car.
Also look carefully for any sign of oii
in the coolant that would indicate a |
cracked block” and a definite no-pur-
chase. - '
Make sure the brake rnaster cylmder

Is topped-off and there are no signs of
leaks areund the unit. If the car has .




.problems.

; an automatic - transmission. pull the
. transmission dipsiick and check the
" color and condition of the fluid. It

- should be sparkly red. If i.t is orange,

varnish the transmission is in definite
neéd of an overhaul. Pull the PCV
- valve out and see if it clicks freely, if

black, has carbon specks or smells like -

it does the owner probably kept up on-

-:Tanlpipe should be dry If it is black gunky or cn[y the engtne ‘probabiya has internal

vgam”

[ =

e } F -
o 1 iy
regular maintenance. Finally, just check

around 'under the hood—is the battery
clean, are. the terminals and cables
clean and uncorroded?

INSIDE, \ . :

.

If thmgs look' good under the hood
you can check out the. inside of the car.
F}rst [oollcefo_r lube stickers on the inside

-} . -

.

INCRN ST BiTen -

*'of the.door post—lﬁefmd service sta- o

tions put there to tell when the car ‘was . o
serviced.  These may indicate. how well S
-the owner kept the car serviced (unless-....
he did his own maintenance) and you o
might be able to match up the mileage:
on the odometer with that shown on -
the service stickers just to be sure the
. mileage figure is correct. Also,*f you're
‘buying from a lot, you might be able
to get the previous owner's name off the :
lube stickers or perhaps you can find
his name on anvold credit card slip
somewhiere in the car. In‘any case, if
you can find the previous owner's name
you can. give him a ring and .ask him
about the car. .
"Inside the car check all of the equlp-
ment and accessories 1o be sure they-
~wark. Items like the turn signals, heater _
and defroster are a must of cours€,. - ~, i .,
Also, make sure the windows and doors

% open and close correctly."If the interior

" shows excessive wear, Yo tan assume
‘the car has had a ]ot of ITHIES o at least
* hard ones.

.- Be sure to check 1]1e brake hydraulic.
syslcm by holding down,_ firmly on the
‘pedal for at Jeast thirty seconds—if the s
pedal stays ﬁrm, the hydraulic system B
is okay. On a manual transmission car, -

'com_inueq .




Fat

(near r;ght)

Pull olL dapstick'apd Iookhfer watér drop
a 'blown-hea

!.ook in trunk fE?r nperatlonal Jacks

flatéd spare, - -

check to see that the cluich has no more
thans 1 inch of free plav. basic way

. to check the clutch is to put the car in

gear, apply the eqergency brake tengine
running) and release’ the clutch—il the
clutch is okav, the cngine will stal
when the clutch is reteased. dake sure
you make this test in an open area, with.
no onc in fronl of the car.

- TEST DRIVE -

-Afer checking ouit the inside of the
car. you're rendy for a test drive. Listen
carefully when yeu crank the engine.
The engine should starl quickly and
easily. After the envine warms a bit

rev it a few times and cheek the crglor .

of the exhaust smoke. If the exhaust

smoke is black you're in need of at least-

a carb adjustment. But if the exhaust
smoke is blue there’s a_definite engine
problem. Run the engine at various

" speeds and listen for misses, hesitations.

ar unusual noises. Any irregular engine
operation is an indication that at least

a tuneup is needed and it's a good rea-.

v
0

.

son (o have the car diagnosed or at
least a compression check made to de-
termine the fnlernal condition of the
engine. L b
Aftervou gerra feel for rhc car, head
oul far a deseried stretch of road where
you cin salely nuke some quick stops
to check the brakes, On die way vou
can make u few- accelerntion tests 1o
further cheek engine operation. From
a slanding siart accelerate briskly and

smoothly to about 50 mph, The car

should accelerate without missing or
miaking any unusual noises—check the
rearview mirror for blue smoke while
you're accelerating. Also be listening

. for any upusual ! mec‘]]gmcaL noises like
" traansmission ™~ clunks, -—Blué .

ethaust
smoke or strunge noises are good rea-
sons to look for dnother car.

When vou el 1o a nice -streich of
deserted road where you can safely

test the brakes. make some progressively

harder stops. Make sure the car stops
evenly and quickly without pulling,
screeching, or making any unusual

‘to. get the car in shape. And.

noises. When you get the feel of the’
brakes. try locking them on for just an
instant, If the brakes won't lock there's
something wrong with them.

Finally. drive 1he car over various

“road surfaces (0 get a feel for ride com-

fort and noise levels. If the car drifis
on the road or won't irack straight
down (he road when vou release your

“grasp from the wheel briefly, there’s a

definite afignment problem. I the
wheels seem 1o bounce or hep you know
they need 10 be balanced. :

So, if the car rides ahd handles to
vour liking and evervthing else checked
out. you mav _have just bought o new
used car—n.ongr*\tuhmons But, if
things didn’t check “out just right, be
prepared 10 look for another car or
make sure-the “deal™
saving you enough so vou can afford”
if you
just picked up a second-car -clunker,
check out this month's article on keep-

-ing up an oldie on page 16. (5

‘you're getting is .- -






‘ecently many pé’ople have got-
-ten. very tune conscioug—not
musically - but ‘mechanically,
Fuel shortages and kigh gas
prices make maximizing gas
mileage the “in” thing. But
many, drivers still think there
are super-trick ‘ways of tunmg a car to
double the gas mileage. .
© Well, unfortunately there aren’t any
magic fricks or gadgets that will sub-
stantlally increase fuel economy. The
- truth is that“your .car operates at best
) eﬁimency when it is tuned properly to? -
spemﬁcatlons S0 the real way to get
" maximum performance and gas mile-
age is to perform a thotough tuneup,
But by “thorough™ we mean more
than just slapping in points and plugs
" —although this alone will usually im-
- prove performance.

A good ‘tuneup’ can be breken °
down into three major steps that be-
gin with .an inspection of the.basic
* systemns, such as the fuel and electrical
_systéms. Pliase two is.the actual tune-

up step of replacirig g_ition' parts,
- And the last step is maKing the ultra-

* important final settings and- adjust-
.ments, We'll outline the basics of the
first two steps here, and next month
we'll cover. the use ofr tuneup equip-
ment for making the final adjust-
ments.

e

. ) [
7L oo

T B MESHAN

performmg any mamtenance And any
jobs’ that the _“backyard mechanic"
feels are beyond his capabilities
should be left to experts : P

The Backyard Mechanie is designed .
to serve’as only a general guide to the :
maintenance topics discussed. Since’
basic procedures vary from car to car,
a manual should be, cunsulted when

- ;.: ) I‘_-.

GENERAL CHECKS

. The first thing you should dp be-
fore beginning a tuneup.is glance
through a manuat to get a good idea
*. of what you're going to do and what
equipmert and parts are needed.
It's usually a good idea to pick up
regularly replaced parts, such’as fil-
_ ters, when they areion sale. But if
you don't have - repla_cernen_t parts
on hand, your best bet is waiting un-
til you check things out before: buy-
ing parts. This way.you won't go-out
and pay for parts not really needed.
., Afterchecking a manual, the-first
" stepiin a tuneup is'a qmck inspec-
tion of the basic components that
affect retiability and performance..
Some of the most important checks -
that require nothing more than a
couple of minutes and common %
-tools are listed .below.

Battery First, after rernovmg any
jewelry, - pop off the battery flIIer
caps and check to see that the wa-
ter level is up to the fill line ar over
the plates in-all cells, |f the- level |s N

‘the battery cables for cleaning, be: -

- rinsed with clean: water. Coat the

~ all electrical connections are tight—

"' causes |t to burn mare ‘gas.” So, a’
_clean air filter is essential_ f

low, bring it up with distilled water:

. Tap water is okay in,an emergency.
Next make sure the battery case’

-and terminals are clean. Corroded

* posable paper.element filte
available far around $3 at
stores, You can check the miter by
holding it up to the sunlight or to\a|
-bright-fight bulb. If you can't see

terminals _should be d with " light coming through all the way.
I . . . - N - :
steel wool o a special cleaning toal, . . around the filter, it should definjte-

such as pictured. When removing . ly be reptaced.

Gas Filter—A plugged gas filter|
can stall your engine cold without:
‘warning. Singe there's no way to
check “the filter;-it.. should. be re-
- placed - at every tunuup ~There are
two: basic types- of gas filters— —=the
type Used on- most GM products,
: (Rochester_carbs) installs inside the
carb. Most other cars use an in-line
filter that clamps in. the fuel line
between the fuel pump and the
carb.
~ -The. GM-type. filter_ can__be_ re
- placed by very carefully remowng
the fuel line at the carb while hold:

ing a rag under the lingé connection
to catch leaking gasoline. When you;
remove the line' note haw the filter,
apd spring insert in the. fllt@r hous-
: mg o you can install: the fllt&[‘;

‘?

sufe to remove the ground cable
first: (the cable that runs to the car, -
frarne or engine—the negative cablei,
on nearly all Americad cars and/ -
most imports). Connect tM

last when reinstalling the cables. A .
dlrty battery- case can be washed-
with baking soda solution” and

tops of the cleaned battery termi-
nals- with petroleum jelly to. help
prevent corrosion. Finally, trace the
positive battery cable to.make sure’

especially at the starter

_Air Filter—A dirty air filter re-
stncts air flow to the carburetor and

gas mlleage Most cars use




pecnal cleaning taol works best on
brroded terminals.

'l'he gas filtgr fits |n5|de the carb on most .GM products
nearly all other cars. ~

In-line_ filters are used an -

mare

Fhe PCV filter is Iocated in the* rocker” arm cover or intake =
‘manifold on most cars and s.hould be replaced at every tuneup.

@ o f

into the fuel line or, on most Ford
products, it screws intp the .carb
with the fuel.line clamped ta the
other end. The new filter can be

ol filter came out.

Emnssmn Systems Emission sys-
terns should be properly maintained
to . keep em:smons down -.and per-

'formance up. The “Backyard Me-
- €hanic,”

" a funeup your main concerns should
" ar.

over the cil filler neck {f the' Daper
s pulled in by suction, the system

o

. — :
The in-line filter either clamps® -

‘met and insert.the new valve bemg
_sure it is. properly seated in the

: clamped into place exactly as the -

© that contrdls heating of the. intake
* valve sticks it.causes all kinds of

the exhaust pipe orcrossover near .
“Parts VIl and VIl in“the
~July and August DRIVERs, cover. .
emission system checks .- But 'during’

“for free gperation. A sticking . valve™

be the PCV system and the heat,

_ a " many oldermodél cars have & spé--
riser and/or thermostatic air clean- -

‘cial thermostatically-controlled air.”

An easy way to check the PCY. ~ ‘And-a few. tars still use both sys.
system is to place a sheet of _paper )
. cleaner there will be a™hot air tube

* is operating. Even if the system is.
-. -operating this is the perfect time to
- install a new PCV valve—the valve.

should® be replaced every 10.000 .

- miles or sa. To replace the valve ™

.S|mply locate :t in the rocker arm™ -

“manifold to the air cleaner intake. -
The previously mentioned *'Back- "

.=c|eaner mamtenance -but. your pri: .
‘fhary co-ncern ‘shouldibe checkrng to " . L

connected at the air cleaner ald = -
- manifald and-that it's not leaking,
Spark Plug Wires—Plug wires are
very frequentl, neglected !tcms that
can cause plenty of problems Wires
with cracked or damaged insulation
' 'should be replaced. The.best way to
install.new wjres is to buy. a replac-e .
- ment hdesngned_ far your'car's.en-
- gine. Thede kits. come with wires.
pre-cut to~the proper size. The only
trick is replacing one wire at a'time
507 you. get the wires into the dis.
tributor cap correctly, If the wires.
are oil:soaked but not damaged they - -
can- be cleaned with solvent. ’

" Clean. Carb—At every turiedp,

cover or intake manlfold PuII the .
cld valve out of its rubber gro

grommet.
The Feat 'l‘iéer is a simple valve

manifold by exhaust gases. If the

problems Locate the heat riser on -
the exhaust manifold and check it:

can be freed wnth solvent.

Mdost  cars - since 1971 and

Cleaner dnstead of thre heat riser’ .
. combustion,chamber cleamer should *
be sprayed down the'carb throat ac-

cording to’ the instructions on the
‘can. The outside of the carb—espe-
cially the choke pfate and tinkages—
should alse be sprayed clean with
yard MEChanlcs”"cover thermo air - carb or choke solvent: Be sure the
- choke operates free!y ’

temis. If yGur.car uses a.therfmo air’

or’ pipe rurining from the exhausl"'

see that the heat tube is pr0perly S o © continved

not mare frequently, a can of carb o
'.\'.'jt'
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_  After. chec]\ma out the memloned
~ witerhs, as well.as basics like the drive
‘belts and the master.cylinder reser- .
voir. you're ready to get into the
_octdal tuneup. The only -tools you
" need in addition to ordinary hand
1aols are’ @ plug gapping  tool and,

“product in which case you dor’’t sven

- need feeler gauges. Natur’nlly youwll

.~ . - need spark phi¥s anda- J.uneup k?—e
Ihese are discussed later. ;

ever. you should perform a comg

__.. sion check..Checking the compress:oﬂ“
tells-you'the interrial ¢ondition of the
enume——pnnnnly what kind of shape
the valves and piston rings are in.

This check is important since an en-

very eflectively tuned, and some en-
gines can be damaged when run w_lth

-In a future “Backyard ‘Mechanic”
we will feature an entlrc article on
doing a thorough ccmpressnon -and
cylinder balance test. But intfre mean-
time, here is a very simple - way to
get & good-idea of your engmes in-

* terngl condition. Pull the ¢oil wire out
: of the distributor and ground it to the-
© firewall or epgine. Then crank the en-
gine over_ wnh the starter for whout
20 seconds. If the engine cranks fairly
- evenly.
X . okay. But.if there is a-lot of variation
' in the cranking speed a complete com-

* pression check should be made.

PLUGS-

~ After checking the compressron
the -first ignition: parts you'll want to
replace’ are the spark plugs. But be-’
fore .running out to buy new=plugs,
it's a pood idea .to’ remoyeé a couple -

sce if. the fuel mixture is’ burmng

. properly, If yuu have a four- or six-.
C},‘Itnder engine, ‘temoving the plugs.
should be a snap. with a plug wrench

. or spark plug secket and ratchet. But™
i you ]nve a:V.8 or air conditioning,
_ some: oLthc plugs may be tricky to eet

/" -see if you need ‘any kind of specta]
_.extensions or'swwcl ’ldapters to-get. to
' the plugs ' :

Teeler gauges—unless you havéa-GM .

“Before beginning the tuneup how- -

~..gine..down. on.compression_can’t be ..

burned wvilves, M

the compression should be .

of the old plugs and«examine them to-

7 10."Make a survey under the hood to"

g:b heat riser used an’ mesl older cars is Eocated near tl;e exhaust manifold. .it C
ould be regularly doused with solveng to keep it operating freely. On cars with'.
thermo air cleaners, make ! sure thg, heat tube or plpe is cnnnected at the mamfald

. andat the aff cleaner. 1 ) a

3

Light :arbon deposits should he scraped oﬁ the distributor cap contacts Heavy
carbon build. -up or cracks in the cap call for a new cap o

the engine ‘is burning tgo. hot and

+.colder- burning p]ugs are deﬁmtely
needed. .
A good place to buy ‘new. plugsjasn

ata disco’u’nt store. But check the ap-

It you have compressed air avail-
able it’s a good idea td-blow out ghe
. plug dépréssions to keep junk from
~-fatling in the hole when the plug is ,
- removed. Pull off the wires on a ¢ou-
ple of plu_gs and caref_ul_ly remove the -
——plugs. Sipte.the removed plugs will be
- wariny grab them with'a rag or leave
- them i the plug socket taol to inspect

- the correct plug for your engine. Fre.
-quently the same’size engine uses a
~different plug, dependmg on the year

* them.’Tf the- plugs have a- crumbly"- or horsepower rating of the. cengine. If

) choco]ate brown deposit, the engine is  you're changing to. a different heat
- burning .okay. But, if the plugs are  rapge p]ug, be especially careful.: If
black and oily, either the plug is.burn- {)#:l héve " trouble -determining, what-

- Ing too cold. or ail is- leaking into’ R ug:to switch to, take one of the-old
“combustion chambers and fouling the - ugs to a-parts house and have them - - :
p!ugs-—onl fouling_is ‘common with. - sét.you' yp~ with the right plug.

Tolder engines that have worn “piston 1 While plckmg up your plugs you

_rings. Tn either _ca_se_ a-hotter burning _'_' n-grab an ignition tun%p kit and.
plug should be used. On the other

owre.set for your tuneup.: The best
hand a whlte powdery deposn means h syfta go is with. sealed _l_c;ts_ _t_hat_

o~ . e T - o




Removed spark plugs should He read for correct burn. +.. +The distributgr cap on most GM products is removed by turn-

New plugs should be gapped td specnf:cations before in. - ing the special lock screws until they release, Non-GM cars have

: stailatlon o : " caps held in place by external clips that are popped,.off wtth a
S - ’ : screwdriver.

GN-I distribtor.  Rotor Condenser ~  Points -

‘contain #a rotor, condenser, and :
____'-’_‘poinls Just be sure and get the cor-
rect kit for your car and engine. As
with the plugs, the kits may differ for
the same engine depénding on the
year or horsepower rating.. :
JAfter fisuring out how o remove .
alt the.p]ugs (lf this i§ a problem cn
“your engine) all you have to worry
about is gapping the new plugs. Most
plugs arc pregapped at the factory,
- .but. double-check each plug with a
gappingtool to be sure it’s at the gap
specified in your manual.
Replace the- wire immedintely on
each new plug to prevent mix up. In-
stall. the-p]Lg@ one at a mne and snug
[ ;&3 N
' continued ; : - %
i Adjusting access window on GM distributor.

13

i .




QJ“

" them finger tight before tightening

" the distribtuor,
- drivers are a big help for this job.

conhnued
THE BACKYARD N?ECHANIC

¥

them with a socket or torque wrench. '

POINTS .
After-changing all the plugs you're

ready to get into the distributor. In- ~
- stalling new ignition points and con.
- denser are the ‘only. tricky-parts of a -
-tuneup—but even this job is, s:mple

if you -work carefu!l, While spme .
people recommend removing the dis-
tributor to work on it—you can avoid

a lot of potential problems by leaving

it in place and simply being careful.

The niost important thing when re.
placing the ignition parts is not losing
the small hold-down screws——espe-
cially not droppmg them down into
Magnetiéed grew-

When you're ready to teplace the
pOmts the first thing youw'll need to
do is remove the dlstnbutor cap.

. Most GM cars. have caps with.a. spe-..

cial locking catch. To: rempve\thls

~type cap. simply luse a scréwdriver
4nd turn the screw heads in the cap

until the locks release (see photo)

‘Most other type caps arésheld in place

by external clips that. can be popped

off with a screwdriver.

- Check the removed éap very care.
fully for cracks or excessive carbon

.deposnti on the inside "contacts, [f

either ate found, a new cap should be
instaled. When installing the new cap
make an accurate- drawing of where -

. the plug wires fit into li]e €ap S0 you
~can install the new wires properly. lf
,the ‘wires.do ‘get crossed and the en--
gine won't start or runs poorly, a

service manual has a- diagretn of how
the wires.fit into the cap. -
Tf the distributor cap. is in- good

“condition, géntly scrape any carbon
- off - the contacts with a’screwdriver’
-and spray out the inside of th¢ cap
- with solvent. Wipe the cap clean with_

a rag and pull it out of your way.
There are_baswa]]y two -types of
distributors and the procedure for in-
stalling and adjusting the points dif-
fers. 'We'll discuss the two types sep-

. arately, beginning with. the type used -

-on nearly all GM products The ac-
companying. p]CtUI’CS should. get you
oriented if ypu've-never rep]acecl lg
nmon parts

N6n-GM distributor.

GM DiSTRIBUTDRS -

- On-a-GM-type-distribtuar the ﬁrst.........i....
thlng yow'll. see with -the distributer

cap removed is a large round rotor
held in place by two screws, Loosen
- the screws and lift the rotor straight
up to.rémove it. Now the points and

-condenser should be wisible (see
-photo}. unless you-have a window
" radio antenna in which case there
will be a shield over the points that -
ypﬂl qlmpl‘y puli off. Now you can see

that! \the points and condénser - are

held in place by set screws. Also
notice that there are two wires that

attach to the poitits, Generally the

wires fit in a clip and can be simply

pulled loose, However, on-some cars
the wires are held in place by a small
nus—=you may [Leed a*small ignition

wrench to loosen fhis nut; After re-
‘moving the wires from the points, lvery
~carefully Ioosen the

condenser, ;then
the points by removing the hold-down

- screws. Lift the-parts off the plate.

"Spray the distributor plate  wj
solvent and gehitly wipe it and the

. tributor cam .clean. Then take (the’
- small tabe of lubricant supplied wit
- the tuneup kit and coat'the cam with
fube."Now you're ready to.install the -
‘new condenser and -points. Place ‘the
_'_new condenser
- .as the old pari came off and Jock it

_the plate. exactly

down with the screw. Then place the

- points on the ‘plate, being very sure

Ty

Rotor
_Note where wlres connect

the other type distributor used on

Points - - Condenser

.

the ‘guide hole on Ihe points is posi-
tioned ~over..the guide past, Tlghten
down the screw and hook the wires
to the points. Since the peint adjust.
ment is made externally with a GM-
type distributor, you can put in the
new rotor and.lock down the distribu.
tor cap. Now you're ready to fire up -
the engine and adjust the points.

Locate the adjustipg access window
on the distributor cap {see photo)
and insert the allen wrench  that

- comes with the tuneup kit. If the en-)
gine: fails to start, turn the wrench‘

one way, then the other until the en:
gine fires. T the engine still fails to
start, o back and doublecheck your

- ‘work.

X Q '1dj|';15t the points, with the en- .
gme running turn ‘the adjustmg' o
wrench to the right {clockwise) until ]
the engine starts to miss. or dies. Then
simply. turn the wrench one-half furn:
back to the left. This should be the

" correct point gap setting. ‘But the set-

ting should also bg checked with a -
dwell meter—this procedure will 'be = |
covered- next monlh o

OTHER TYPE DISTRIBUTORS L
Installing and adjusting. points on

nearly all nopn-GM cars’and on most. "
import cars is basically the same ex-
cept for the point adjustment: The ac-
companying pictures - should clarify"




the steps involved in working on this
“type distributor. With the distributor
cap removdd, the first thing 'you need
_ to do i remove the rotor by pulling
up on it. Then the cbndenser which
~may mount on the distributor plate or ~
on the outside of the distributor hous-
ing can be removed, Next remove the
- points by loosening the screw and lift.
ing the unit off. Clean the distributor
‘plate -and cam. then lube the cam as
. with the GM distributor. Install the
new condenser and you're ready for
the "points. This is where the basic
procedure differs. - -
Put .the points in place, making
. sure the guide hole is over the guide
~ post: and snug down the set screw.

Y ; - To ad]ust" the po.nt gap, the rupbing block must be on a high lobe of the distributor
Don't nahten it all the way because \‘, cam. Special rings that fit over the cam and hald the points apen to the proper gap
you still have to adjust the points. | ' are available. These save the trouble of cranking the-engine ta get the rubbing block

To acljust the points, you have tod,.

firét get the point rubbing block on a
Jobe of the distributor-cam (see pho-
“t0). To'do this. turn the engine by
hand with the fan, or if your car has

= a clitich-operated fan you can have a

“buddy tap the starter until the rub.
bing block is on the peak of a cam
lobe and the points are open.

.- ~Now with'the points held open by
“the cam. carefully insert a clean feeler
gauge of the correct size (your man-
ual gives the gap spec) in between
“the points. Insert a screwdriver in the
specml adjusting slots (see .photo) .

.and adjust the gap until the gauge
drags lightly when inserted. in. the
“gap. Then -carefully tighten the set

. screw and double.check the gap, The
.gap frequem]y changes when the
“serew is tightened. Tnstall the new .
rotor by lining up the "u1de inside the
rotor with the groove on the cam and
twist the rotor slightly unil it slides
all thé way down on the cam. Re-in-
stall the distributor cap and you

~ should be all set.

" The engine should fife up. If not.
go back and check your work—espe. .

* cially the point gap. If it’s too narrow
or too wide. the engine won’t start.

- The points should also be checked
with a' dwe]l meter. As previously
mentioned, this will be covered next
month . o
Now your car should run a whole
lot better. But you’re not finished yet.
The final settings of point dwell. tim-
_ing, and carburetion are what make
the difference between a car that runs =~ ~
“and one. that rons great. S0 hang-on
*til next month when we’ll give you

Iw:tn the pomnts held open by the cam, the gap can be adjusted to specifications’ with :
'a feeler gauge. The gap is changed lay mser‘tlng a screwdriver in the special adjust

tlps on, super-tunmg @ S © 0 mentsiot >

N




e Ry

____5;—_

tming ngm which i relanively: lnaccu-l. :
‘rate and very difficult to use. The =

rhanic”  went through the*

;"'*\dldnt ‘get-into the most  important
part of a general” tuneup—the final

© "adjustments. So- this ‘month. we’l] fin-

_ish things off by outhmng ‘how to use

"'\the special tuneup equipment to make
e final tune settmgs _ .
* The main items yowll need for put- .

ung 4 super-tune on.an engine are a-

dwellmeter, preferably.a -combination:

Lach/dwell agd a timing light,’ Thas";""

\ equipment is available at your base

\uto shop. But if you re really into
‘bacleyarel meehame:

A dlSCOLll‘lt store for around $25 and

have your -ownZhome, tuneup center. -

Many stores cafry special tuneup.

klts that contain the.essential equip-

" ment. But. whilé these Kits are handy,
most of the [ess expensive ones come.
with- the weak-flashing' neon. bulb .

basic tuneup steps.of inspect- .
L mcr essential components and instail-.
- ing mew-ignition parts.. However, we

-measuremcnt of the point gap. By
“reading how fong_ the points stay.

brigh‘ter-._ﬁ'ashing powe.f'timingﬁlight is
the only, way to. go as we'll explain

.later, So if you buy a complete. tune-
" up-kit be sure it has a power tm‘nng
. light—either A.C.- or D.C.: powered
" is"6kay, but the. D.C. is handier. You
. might also consider buymg the tune- _ .

up items individually since most dis- _
count. and . department stores regu-
]arly place tuneup equipment on sale.
By watching the newspaper ads you
can probably -pick-up a good-quality
timing light and tach/dwell for about

~ what youwd-pay for a~kit containing,
. less accuratemstrurncnts L
.,;:' . - "'\‘.
DWELL ' - ' "'-_boot you wor
—yeﬂ—can——"l"he—ﬁrst—stcp in final- tumng an -
" pick -up the ‘necessary’ equ1pment at

engme, issetting “the dwell angle—
“this is basically just 4 more precise

closed before openmg (Wwith the en:, o
gine runming), a- dwellmeterhtelh ex-".

~actly what the point gap is.and dllgws ™=
_fora mare exact Eldju\sﬂ'?r’e_nt"*-««= :‘

s,

“Some ~people _think - that_ if the~=

pmnts are set carefu!ly w1th a, fee]er

a Comblnat{lon tach/dwe]l

pauge there’s no reason to check the

dwell, But this isn’t trye, as evidenced .
by the very existence of the”dwell- - -
meter. Generally if the points are set
to specs with a gaiige they'll be pretty

"‘-lclose on the dwe.llw—-hut not always.-

: ‘meter should be part of ‘every tuneup--

“To use. the "dwellmeter all. you |
have to “do" -is attach one- of the .-
meter’s leads at"the.coil and ground. -
the other lead. Trace the wire that ...

: runs from the dlStl’lbthOI' to the coil.

- Clip the.- pos:twe “dwell  lead (red L

' clarnp) to- this terminal. If the’ fermi-” |

nal is- covered with a spcc1al msulator L

vable fo get a direct
Connection. Inihis case pull the boot
slightly and wrap one end of.a. "~

terrpinal and push the. boot baclc: :
‘dowh. Then ¢limp onto the free end
of the clip' tj make" your connectlon

" {see (ure} Make -sure-the lead is B
M hing|any other metal then .,
simply, gFoimd-the otherlead. =

7 st |ghtcned raper clip around [he,,.i:.'.-.—-:

~Next set thé meterto-dwell if it is
nd 'ﬂlp
: \\\ -

e .
-




One lead of the dwellmeter hooks to the positive coil Eerminal.’ If the terminal is.
lift the boot shghtly’ and wrap one end of a
straightened paper cilp around the ternunal. Then ¢lamp onta the paper ciip.

covered with an Lnsulator boot.

the “switch to either six - or eight
cvlinder—whichever is  apprapriite
(see picturc). If vou arc testing a
four-evlinder engine, sek the selector
on ¢ight cyvlinder and mcm\nllly double
the reading. After getting “thé-mcter
hooked up and properly set. chetk a

mantal lor the dwell spec on your
“engine. The dwell specification may
‘be given as a single value or in the

form " of an acceptable range- For

“"'hnstancc the acceplable dwell might

‘be given.a
“the ‘hest her’is 10 shaot Ior the msddlc

8 367 o 40 In this ease

of (he range,

To check the dwell sm'lpl\ start
thc tnmnc 1nd toke thl_ rcadmt'
to lhc pmpcr speed ln INSUre a corrCCl_
dwell reading.
not to spees, the points need to be

readjusted. Too high o dwell means™ -

the points are staving closed too long
—the .gap needs o be widened. A
Tow dwell reading mcys/{-i‘rf’fi_:inls
are not stayving elosed lony enough—

“the gap needsTto be narrowed. The
~easlgsttay. o remember this s that
..‘//

if the dwell s too small the ' p

i the dwell angle is .

T

Shmﬂd -'-:'hc m ;1du.' Smallcr.

uct \uth the, L‘(t\.l’l],.ll pmat
m-.ntfn ‘n snap. Sm]pl\ mm.rl Ihc alf

the divell is hlg_'h. turn tl_u pul clock-
wise o open the points. 1f-the dwell
15 low, go counter- clack\\_i&' (o close
the pans

Adjusting the d\w.ll on a nan-G.M.
distributor can be o pain’ since

can cwt out a lot of
Remove -the #distributor. cap

a helper you
“hassle.

and rotor and hive vour helper erank.

fover Lhe engine just long enough (o
get o reading on the meter. -Then

mllu. the ‘lppmprmtc'pmnl mp ﬂd Lo

|u§tan "—-|110h I‘delh wider “gap.
Jos réaging narrowed _g‘lp—dnd have

Thim uﬁ?fk*thu,nwmu.,auﬁﬁéo YOu can

check the new \.thn"‘Gmtluu-. this

procedure until vou getan aceeplable
TLJL]II'!" Dmn" til% prcu.nls h.l\mL

E contianed

A ’

i's
Cmore of o trial-and-erroe procedure -
of adusting the points untilithe cor-
reet dweli s abtained, However. with

thate For a four, cyhnder engine men-

dauble the eng{nt cylinder reading.

All cars since 1971 have the wvital s'p.ecifl-
cations contained on a speciai informa.
tion plate in the engine campartment.

-
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to adjust the points, reinstail the rotor

and cap, and start the engine after
each adjustment to check the' dwell.
You can also work this system by
yourself with a remote starter switch.

 DWELL HOLD
After getting the dwell right on,

~you should perform a dwell hold test

to check for a worn distributor. To
. do this simply increase engine -speed
slowly as you watch the dwell read-

ing. If the reading increases more

than 3 degrees as you increase idle
speed to about 1500 rpm. the dis-
tributor is worn and should be re-
placed or thoroughly cheécked out by
a mechanic, Also, if there is more
than a slight variation in the dwell

at idle, or if the points won't hold.
adjustment( vyou can be pretty sure ¢

the distributor is worn. 5

.CARBURETION

The next step in-a final tune is
setting the carburetor. On post-1971
cars all you really have’ to worry
about is the idle speed. All 1971 and

. newer cars have the idle mixture
preset at the factory and a special
limiter cap instalied over the adjust™ -
ing screw. This cap prevents the screw .

from being turned more than one-
half turn to heip keep the engine

“operating within emission standards.
It is strictly illegal to remove or

_tamper with this screw.

S0 on a newer car, locate the Ilm-i

iter cap(s) at the base of the carbu-

tetor and simply check to see that it
i# turned out as far as it will go. Lo-
cate the idle set screw at the throttle

linkage or-anti-dieseling solenoid and

.gavou're ready to set the idle, But you
* ‘don’t just adjust the screw until the

“idle is at the right speed on today’s

cars. Most newer .cars. require rather .

exotic methods of setting the idle
speed. For instance, some cars have

to~have the idle set while they are -
+4_idling in gear with the beadlights and

all accessories on. Always check a
manual or the information plate in
the -engine compartment (see pic-

ture) for the carrect idle speed and

adjustment pracedures.

Hot idle speed is set at the Solendid or on the thrattle Ilnkage Be sure to follow all
specs and special procedures when settmg idle.

On cars newer than '71 the u:lle mlxture does not requnre ad;ustment—the mixture is .
preset at the factory and special limiter caps placed over the adjusting screws.”On

text).

" older*cars an. acceptable mixture setting can be obtalned using a tacho;neter (see o




A

“ newer cars espec

A couple of other points to re-
member are to be sure the engine is
fully warm and off the fast idle cam
when adjusting the curb idie. Also—
if the idle is set with the air cleaner
offt—double check it with the cleaner
unit in place. :Finally, never try to
smooth out the idle by turning the

™ ~speed up—a higher idle just wastes

- gas and.contributes to dieseling.

On a pre-1971 car you will prob-
ably need to set theidle mixture as
well as the idle speed. A fairly good
~idle -mixture setting can be made
using the tachometer. Locate the -
mixture screw(s) at the base of the

- carb—one-barrel carbs have one mix-

ture screw while two- -and four-barrel
carbs have two mixture screws. Turn
the screw in until the idle roughens,
then turn the screw out slowly until
the highest possible tach reading is .
obtained. If there are two idle screws,
repeat the ,procedure on thé second
screw. You may need to turn the idle
speed down before adjusting the sec-
ond screw as the -engine. may.race
when the first mixture is-reset. With
the mixture set, simply set the idle
to the correct speed following -the
procedure shown in the manual.
Once again be sure the engine is fully
warmed and double-check the speed
after installipg the air cleaner.

TIMING o

After setting the idle you're rea
to make the final and most-importa
.adjustment—the ignition timing.
1ot of people neglect timing bécause

they think it is an involved job. Tim- . .
" ing is critical on today’s cars-and

“should be set véry carefully at every
tuneup. But timing an engine is
really very. simple if you dvoid the
common mistakes of many backyard
‘mechanics,

First of ali, the necn bulb tlmlng
light %s very difficult to use and barely.

- adequate. These weak, flashing lights

‘can be used only-in a dark garage and
then must be held right next to the -
timing rarks. And gg a lot of cars—
&y——getting the
light this close to the marks is a
hassle” and can. be very dangerous

. ’/ commued

= A 2 -' o
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The Mer timing light emits a vel;y bright flaéh and is*
© more accurate and easier to use than the sample nean
bulb light.

Thefmost common power tirrung light is the D.C. type that simply
attaches to the car battery. Hook the red lead to the positive bat
tery'terminal and the black lead to the negative terminal.

The third lead of the D.C. light
simply inserts into ‘the number
one- plug wire pick-up at the
distributor cap. The plug wire -
is installed in the: top of the .
connector ta-complete the cir-
cuit.




]

- negative terminal. e,
-have a third lead that has a special
connector that inserts into, the, num-

cor]t_ |_n_|_.led
THE BACKYARD M ECHAN iC

since you nsk getting the light's leads
or your hands caught in the fan. So
if you doh't have a power light. your

best bet is. heading for the hobby .
- shop and using’ 2 good light. You'll

get @ more accurate sgtting with a lot
 less troubie. _
Hooking up a power timing ‘light
- 15, quite simple. An A,C.-powefed
_hght (this type s pretty .rare any-
more} mmp]y plugs inte a standard
household eléctrical outled. The more
common D.C.-powered light has two
leads that connect to the battery. At-

tach the red lcad to the positive bat- - -

tery terminal and-the black lead to the
Both tvpe lights

ber one cylinder plug wire plckup on
the distributor cap.

" A manual shows, the locatlon of
the number one cyhnder plckup at
the distributor cap. On an in-line en-
gine you can locate the number one
plug insert by simply tracing the plug

. wire from the first cylinder 1o the
distributer cap. 'On a V-eight engine

the number one “cylinder may be

.either the first cylinder on the right or”

left bank—you'li have to check your

, Mmanual.

After Iocatmf:r the number one plug
~ wire, pull the pluu wire out of. the cap
and install the timing light connector. -
Then reinstall the p]ug wire into the .-
- top of the connector (see plcture]

- The type and location of the timing-
Dlarks varies: consideribly. However,
““most manua]s have a:diagram or a

picture showing exactly ‘what the
‘marks ook like and where they.are
‘located. Sa if you check a

" shouldn’t have any trouble finding

the marks. But vou may need (o ro- -

tate the engine by hand or by tapping
the starter until the marks become

visible. Also. you'll probab]v have to

clean the grease and grime off the

-marks ‘With solvent so you can see_;’_ :

them better,

The timing marks arc- genen]lv Yo
located on the lower front pulleyoron -

the vibration damper . (below the

fdn) Therc is usually a stauonary__"'

. % - . N
: . . X FIRiLG ORDER
. ) SR AT

anual you

“timing. pomte on- 1

and a series of

ing marks are stdtiorary.- General]y__
there will" be a mark.for TDC {top

dead centet) and a series. of Hatks

to the right of TDC indicating de’
grees before TDC and marks to the
left “indicating deprees after TDC.

Most cars time before TDC so the. -

marks 10 the right.of the TDC line
are what you will be concerned with,

After locating and cleaning " the
marks.
line with white chalk or white enamel
paint over the correct timing- mark
‘{given in your manual). This will

very carefully make a neat -

help you see the mark when the en- -

-gme is runmng

~ Start the engine and let it warm,
“The engine must be fully warmed
-and idling at the proper. speed to set |

the timing.' While the engife warms,
check the manual or the information

- sticker to see if there are any special
procedum for timing. Nearly all en- "
- gines must be timed with the vacuum

advance: line removed at the distribu.
tor and : plugged The best way to
plu" the Imc is- by attaching a vacuum

pauge or ‘inserting a Lo]f tee 1n the

end of the:line. :
With thc engine warm and u:]]n‘u_:L
at the_correct speed and the advance -

 linc plugged; aim the light carefully '

FIRING ORDER

.R‘l

FIRING DRQER 4% !'6'2-4_

.1[1@’_@@@@'@-

FIRING, QROER 145-3-6-2-4 ]

CHERORONO)

Tl b, Iy,

1 IH %2 FIRiNG OAGER
. ‘I LR T8 Bl -2 S o

" Check a- manual for the type and Iocatlon of the tlmmgf marks ‘used’ an-yaur. cag
enginé—this varies greatly. Mark the correct tlmlng Ilnes w.lth whlte chalk or- pamt to

h help make them visible. « - K

./'

-




_at: the. timing marks. Not a:rnlng the
“light properly is one of the primary
cousces of t:mmg error—so be sure
to keep ihe light ‘at about a 457 angle
and sight dlrec{ly_down the llght
The timing tight will fiash each time
the number one cylinder fires and
make the timing” marks appear tp
stand  still.
pomter will align on each flash if the
‘engine is in time. If they don't line
up. you will have to adjust the timing
by rotating the distributor. To do

this you first have to Joosen the clamp

bolt that holds the distributor in
place. On most older engines the bolt
is gasy to get to. However? ‘©n many
newer engines the bolt is located be-

causes of timing error.

The mark and timing

‘Before timing the engine, remove the vacuum advance
ling_at the distributor and plug it with a golf tee.or a -
vacuum gavge, Then with the engine idling, aim the -
light carefully at the marks, keeping it at apout a 45°
angle. N4t aiming the light carefully is one of the major-

hind the distributor and you may
need a special distributor wrench or
a swivel attachment on a ratchet ex-
tension to get to the bolt.

To adjust the timing, simply rotate
the distributor slowly until the timing
mark and pointer align. Then care-
fully lock .down the clamp bolt and
double chéck the sefting to -be sure
it didn't change when the distributor
was tightened.

With the timing set you can test the
mechanical advance by gradually in-
creasing .engine -speed while aiming
the timing light at the marks. If the
advance is working, the timing mark

will jump ahead. Qn:older cars you-

can also check the yacuum advance

by reinstalling ‘the vacuum line at
the distributor. The timing mark
should jump ahgad sllghtly On most .
cars since 1971 there is little or no
vacuum advance at low speeds so

- you can’t check the-vaguum advance
‘in this manner.

Now you're ﬁna!ly done. But go
back and quickly double-check every-
thing again just to be sure you’ve got
the engine super-tuned for max per-

. formance and gas mileage. You might

also consider going to a dyno tune

shop to have your car’s engine scoped”

and -dynoed. For a modest price
{aroupd $10). you can be doubly
sure everything is working right and

. that your engine is super-tuned, {p)

r
P
:

If the timing is off, 51rnply loosen dis- F :

. tributor lock bolt and rotate distributor -
until the,marks line up—then the engine
.18 tlmed
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It's easy to up...yeur stopping poﬁgr

rakes are the one part of a’
car that nearly every driver is
concerned about. And jts no
wonder—losing your. brakes
would be traumatic at best. Although
brake failures are quite rare with to-
day’s dual-master cylinder, heavy-duty
. brake systems, your car's brakes do -
« requiré some basic care and main-
tenance to keep yore pping Sure]y
and safely.
The most comm r ke mamtem‘_

. ance is checkmg the . brake linings
. ..and/or pads for wear and replaging -

them when they are worn too. thin.

* This is the subject we’ll deal with in

this Backyard Mechanic. Next -time

we’ll pick up with some of the regu.

lar checks and service ‘needed {o keep
. your car's brake system doing its

" thing—like inspecting and bleeding

the hydraulic system and checfcmg the

self ad]ustcrs ‘

L e
SIMPLE"SYSTEM R
. Because brakes are one h‘undred'
per cent essential to drwmg many
backyard:type mechanics ‘are leary of -
deing any brake system maintenance,
-But as we discovered-in The ‘Back-
yard Mechanic Part V, May' 73
DRIVER that dealt with ‘disc brake
serwce brake systems are About as\

»

simple as they are essential. Whilq ‘

drum brake service can be a bit more
- involved than disc work, if you study

-a service manuat and work carefully,

you can easily and safely do a com-
plete brake job at home with ordinary
tools and equipment. In addition,
you'll save ‘a-nice bungle of cash.

-Sinee mst newer cars are eqmpped '

~ with front disc brakes we’ll only be

__concerned with rear ‘drum brakes
here. However, the procedure for re-. -

Iining front drum brakes. is basically

the same -as for rear brakes.* So, if
you have drum ‘brakes all the way -

dround, you shouldn’t have any prob-
" lems doing a complete brake job by

following the basic procedures givén

here and in a service'manual.-

- . WHEN TO RELINE o
“Your-car usually Tets you know

" when its brakes need help by not stop-- -

ping like it should, by giving you.less
and less brake pedal to work with,
and sometimes by issuing goisy warn.

ings when you hlt the brakes. But its. _

- commued -

* The only real daﬂercnce is lhe way . ihe

" drumns come off. The*Backyard Mechan-
. i, dan '7¢ DRIVER, covers frontf drum =
. removal and - repacking of fromt wheel.

bearings—a job you H want to do. when
you rc."me the brakes.:

Ad]ustmg or.

Bottom Retum-.
Sprlng :

Sm—




e

TYPICAL DRUM BRAKE

..Shoe Return Spring

Shoe Retaining
Spring

Automatic
" Adjuster i~

Adjusting
Star Wheel

]
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J

_not-a very safe nor economical idea

- ,to wait until the brakes are this far

s

. -gone to replace the linings. In most

cases. letting the linings wear extra-
thin causes damage to the brake drum
which could have been avoided or
made less costly by timely replace-
ment of the linings.

The best and only certain way to -

be sure of the condition of drum
brakes is to regularly pufl the drums
and check the linings for thickness.
The brake shoes should be replaced
when the linings get down to less than
L&-inch above the metal on bonded

~ linings, or above the rivets and rivet- l&w"
ed shoes. If the linings are soakedy#

with brake fluid you should also ret
place the shoes in addition tojmnﬂ
the fuid leak, :

It's usua]ly recomme_nc_l_ed thaz
brakes—both front and rear—be in-
spected at least every .10.000 miles.

But rear brakes norsmaliv wear about
and -

twice as long as front brakes,
pulling the rear drums can be a hassle.

- 80, if you know when the rear brakes.
~ were last yelined or checked. you can

pet'by with checking them every other
Aime you inspect the fropt brakes.

#However. a faulty automatic adjuster,
can cause the

among other things,
rear linings to go fast and put a dan-
‘gerous stratn, on the front binders. So

L]

-

N - .

The brake adjustment often
has to be backed off-to re-
move each, drum. Locate
the access slot (usually on
the batcking plateé behind °
‘the brake assembly). While
“holding  the self-adjuster
lever away fror "the star
wheel as shown in the dia-
gram, tuen-the“wheel with
a braké adjusting spoon or
scrawdriver until the brake
is completely backed off.
Make sure the emergency
brake is released when you
loosen the brakes.

e

your car without the rear drums. .
Te finish,your preparation, locate

a maching shop that offers while-you- -

wait service in case you need to have
the brake drums machined. Many

' .base auto hobby shops have the :spe-
“cial lathes and equipment needed for

_ don’t hesifate-to pull the rear drums -

at the first sign. of any brake prob :

lems

GETTING READY

- Because pulling the rear drums can .

be a hassle you should be prepared to
go ahead and do a complete brake
job—if- necessary—when you pul] the
drums. But since ‘there’s ne- way 'to
tell exactly what parts and/or service
are required (if any) before you pull

" the drums. the best bet is ta check to

be sure the Jocal shop has parts.for
your car before you begin. You'll alsa
need some transportation to get you
to the shop to pick up any needed
parts simce you can't very well drive

doing braké machine work. So. if

syou're not working at the hobby shap.
* you may be able to-save some bread

by having machine work done there,
= When you've checked out the local

~parts house and machine shap you're
- set to begin. If you've got your tools-

and a clean surface to lay out parts

on, all you need are some clean rags_

‘abd deénatured alechol, _You should
also have some paper-and pencil to
make any sketches of the brake as-
sembly needed to supplement the dia-
grams in your service manual. Some

smiart camera enthusiasts find a black

and white Polaroid is the easiest way

oA

do th
“that
'usually Iomled on the backing plate

ing the pedal—something which*tan
cause real problems when the hrakcs
arc disassembled.

REMOWNGTHE’BRUMS _
When - you re reqdy to get into

) thmus the Frst step is' removing the

braké droms. The same type drum

“brakes have been used on all Ameri-
‘can cars except Vega since 1970, and

on most cars since 1966, so. the pro-
cedure is basically the same for new- ..
er cars. Generally all that's required -

.is backing off on the brake adjustment

o the drums can be pulled free. To
, first remove the/rubber plugs
ver .theé” brake “décess slots—

behlnd’the brake assembly. Some cars

- may have a filled accéss slot that will

. to make a foglproof record of how the

assembled brake should-look.
When you've got cverything organ.

ized. chock the. front wheels to keep .

the car from rolling and carefully
raise the car’s rear end just enough
to et the wheels off the ground. Place
safety stands securely under the car’s
frame. Remove both-rear wheels and
release_the: emergency brake. Finally
place g block of wood under the brake
pedal to prevent accidentally depress-

have to be punched qut to gain access
to the adjyster. _

- Insert a brake adjustlna toot (costs
about- 50 cents) or screwdriver in the
slot. Then, while’ ho]dmg the zuto- .
matic adjusicr Icycr away from the
star wheel with 2 small screwdriver,
turn- the adjustelj:' up uvntil the drum
turns freely (see diagram). Give the

adjuster four or five good turns to.

make sure the /Brakes are completely
backed off. |/

Tf the drum won't budge after
loosemng the brakes, you rhiy have
to use a w(hccl puller Check your




manual- for the specs on your car. If a
. wheel pullér.is needed, you should be
able to rent.or Borrow one-from the

your parts.

-After removing both drums, irmme-
digtely check the linings and drums
for wear. If the linings are worn past

placed. If there js' plenty of lining,
. rough* \up the lining with fine sand.
papet” and clean. the assembly With
alcohol \Jefore reinstalling the drum.

Brakes are’ ndjusted b]r uslnin Ite spwn w
screwdrivar 0 furn star I on adjuster

‘screw, Job Iz taster i sélf-adjusting Ie\m ]s :
raleased as shown.

-ff'.‘ i

¢ parts house where you are getting

Va-inch, they should definitety be re- -, :

X

* the drums have grooves or-

IF rep]acément linings are needed, the )

best bet is 10 stlck with good quallty
asbestos-bonded brake shoes. While

* relined shoes are a little cheaper;” our . -

‘brakes are only as-good as’ the,lm' £s.
- So the small amount saved on cheap.
er linings isn’t worth your safety.: _
MACHINE WORK . ' foooo T

!
TR brake drums should be cleaned
and_checked for warplng and heat
discoloration. If the inside sufface of
?cratches o
[arg,e‘enough 10 caich a ﬁnge_ nail, the
»drums should be “turned.” ?’urning g
oL W :
c

Icontinued

-The drum shuuld slide off with - the brakes released. However
_ on some cars a wheel puller, may be required. Check your

- manual for the correét drum rémoval procediire using a wheei
puller., Basically, you simply attach fhe puller to the drum (or

Clean thd-re ved drums wlth denatured élcohol and. check
the inner- ’surfaces for, wear. The drums should be relatively .
smooth-—scratches Iarge enough to ¢atch a fingerndil mean the
drumns should be taken to a shop to be turned, if the drums are

lugs on sorne cars) and‘tlghten the puller to release the drum

warped or ?adt_w heat dlscolored, they sho id be replaced

B, Iﬁﬂngs for wear. The shoes must'_have at.least - |nch ef l!nll'lgS

remaining ab(:ve the metal-or rivets to warrant leaving them’in. If the linings:are’
worn, begin removing them by using, vise grlps to release the retalrung cap from
Jthe brake shoe retalnmg pins.’ : .

- ) P



contlnued

- BACK- YARD MECHANIC

simply - machining the inside of the
drums to a smooth sarface. However.
since Ql'll‘ldln(‘ the drums down until

- there is less than .60-inch of deum

™
t]uckness 15 0 very d.m gérous. pmcuce .

most drums can bé turned only once. "
or, twice

at the maost. Il the drums

have a sharp edge at the buck of the
the drum has been

braking surface.,

- Using*aspecial brake spring tool, carefully remove the primary and secondary: return
_ springs from the shoes, I you do not have the special spring tool, you can use vise
grips to pop the springs off. But usé extreme caution with either tool because the

- springs can pop leose at dangerously high velocities. Check the springs for wear and
damage and place them in an apprepriate container,

If you've had problems with

dragging or noisy brakes you might cnnsnder replacmg these sprmgs—eSpeclally 1f_

‘they are worn, cdrroded, or weak.

¥

: After remo\rlng the springs, carefully- release the self adjuster unit followlng the in-
v structions in your manual. Next, release the parking brake cable and remove the old
. shoes. Discdnnect the ‘parking brake: lever from the removed’ shoe so it can be in-.
“stalled an the new shoe. Screw out the star wheel adjuster assembly and apply grease_

roooar spray lubricant to the threads and remstall it.

"

26

turned at least once—have the ma-
chine shop measure the drum care.
fully before turning it again.. Most.
shops will give you & trade-in for your-
old drums if yQu need new onés.

If the brwg‘drums need ‘turning,
be sure to hidvé the new brake shoes (
arced. Arcing the linings is simply
-machining them so they fit the drum’ '
.mare closely. This eliminates the nor.
mal lining wear-in period. .However,:
arcing is not necessary unless the
:drums are turned. A

¥
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‘RETURN SPRING PISTON

The wheel cylinders are :
critical - since they:expand  «
the brake shoes to operate
the brake. Check the cylin-
ders for. leaks by pulling™™ -
back ©n the rubber cap. .
Any fluid inside the cylin-
-der -means the unit will
‘have to be rebuilt or re-
piaced. The cylinder can be
rebuilt .by simply installing.
the new parts included in a
rebuilt kit. Easy-to-foltow in-
structions come. with the
kit. However, wheel cylin.
'ders can only be rebuilt if
the bores are in good con-
dition. Light scratches can
‘be cleaned with crocus:
cloth and a rag soaked with
clean brake fluid. But deep
gouges call for a new cylln
der. . N

tf the wheeb..uyllnder is
rebuilt or replaced, you will
need to bieed . the brake
system to remcove any air

t entered- when_the cyl-

Eer was ppened. This will’
be covered next month.

&

. If the wheel cylinder is not
leaking, or after it is rebuilt,
tie'cord around the cylinder
pistons to prevent them
from popping off accident-
ally and leaking in air. Then-

“use a small broom and an
alcohot-soaked rag to thor-

- oughly clean the brake as-
'sreml*.alg.'r '

as. the old.ones came out.” Be sire-to.hook up’ the elf- -adjuster. and parking brake
2 roperly. .Make sure there ism't any brake
nddouble ¢heck the. assernb!y ith,th

“the service manual and
fuily: assernbied brake. |fievérythil he brake shoes by turning
he ad]uster Jwheel until the drum will Just i

ralize the shoes by Hand to get the drum on. The shoes tend to.move aut of plage
lthﬁut the drum to hald them. : .

A fter cleaning the asseh'lbly and drum w:th a!cohoi |nstall the new brake,shaes just'

or oll on’the -new linings or.

nings..You may have to:cen-. __

Finally, when yoﬁ pick up the new -
-brake shoes, be sure to grab a couple

of wheel cylinder repair kits. You

may not need to -rebuild the wheel -

cylinders, but you might as well have
the kits handy just in c¢ase (this will

be discussed later). The shop should .
also be glad to take back the kits if -

you don't use them.

“When ‘you've picked up the new
brake shoes and had the drums turn-
ed (if necessary) you can finish the
brake job in a matter of an heur or

"50. The rest of the job is a mechanicl

process as illustrated®in the accom-
panying pictures. Just work darefully
and slowly, following the procedures
recommended in your manual. Be

sure to work on one wheel at a time .
so you-can use the properly assefbled .

brake as a quick reférerce. _
When everything is back together

_you can repeat ‘the process on the
other wheel. R
‘With both wheels completed, have

ajbuddy operate the brake pedal while

you spin both drums by, hand to be-
.stre the brakes*work. If they both

check out, yon can’bution everything
up and go for® cautious test drive,

If thgre aren't any. unusual noises

and the braking action is . good—
you're- all set; Go easy om the new

linings . fot the first coifple hundred:
.miles to give them a chance to wear
“in—especially if they haven’t been

arced. You'll also need to adjust the
brakes several times as they wear in.

" The self adjustefs should take care
of the adjustments in the normal fa-
shion—when you drive in reverse and

.apply the brakes. However, you may
need to bring the adjustmént up man-
ually at first so the self adjusters can

take over. To do-this, simply use a

.brake adjusting speon or serewdriver
as you did before. Turn the adjusting -

star wheel (parking prake off) until

- the bedke tightens uy all the way.
. Then back off theé adjustment .until

the wheel turns frcely. Be sure ‘to

- back off both brakes the same arnount
R 1] equwhze them @




~in the Mav

n our last “Backyard Mechanic”

we covered relining drum brakes. How-

ever, we posiponed uniil 1his month dis-
cussion of basic hvdraulic system checks
and nuintenance nedded to _get vour
car’s brakes.in: top ‘condifibn and Leep
them - that wav, So_we’l} rin’ through
these johs here. and next month we'll
finish off brukes by covering power
hrake service. ’

These three '1rt|c}cr\
“Backvard Mechanic”
7% DRIVER. should have
von coxered Tor any routine brake serv-
ice vour car is likeR 10 require. -But as
with anv. mechanical problems, i vou

“along wiih’the

on disc brakes .

have baling krake trouble we recom-

mend that von see vour friendly fe-
ch‘mic or a pood specialty shiop.

HYDRAULIC SYSTEM

Most peaple knmv-lh'ﬂ IhClr hmhcq
are hvdreanTicaliy
thev may not know exaclly why or how,
Bul The ‘reqson vour brake syslem op-
-erates, wnh ﬁmd’ﬁftﬂﬂ‘rr: |nv01\'e~: d

aclivided-—cven though -

-+ " .

N

hasic law’ of hydraulics that
simple.

is quile
Essentially, a fluid cannot be

'compreqsed by pressure and is therefore

~an excellent trans;fer medinm. (F1g~ 1,
‘poge-24),

Since your-¢ar’s broke sysem is hasic-
ally an airlight -network of cvlinders
and lines filled with fAuid. what this
means is that when vou step on the

brake pedal and create pressure in the-

ststem, the pressure has (o go some-
where. [
al the wheel cylinders for pistons on
disc brakes). where il is felicved when
the cylinders or pisions expand and
foree the brake linings against the drum

“or dise,

" As long as vou hive hrake lining and

“an airtight hydraulic system filled .with

fiuid. vou're going 10 stop. But if vou
have a leak in the systenv that allows

the pressuré 1o escape beforé it reaghies’

the wheels, you won't stap sa ggod. And . Anv time the pedal fils 10 hold firm
W you' lese enough fluid or j_f? enhough  vou shoold immediately find and re-
air in 1he system you won'l stop at all - ‘pair the leak before it resulis in brake

If the brake system is jn food
working condition the pressure ends up -

—as we've all scen on the tube when
the bad puy dramns the fpid from the -
master cvlinder of the good guy's car.

-

SYSTEM CHECK v

So if you want to keep stapping you:
. should check the hydrautic sysitem regu-
" larly to he sure (he fluid level is up and .
" the system is not leoking. A quick and
“ecasy check is to simply depress’ the
braké -pedal and hold it. down with
‘plenty of force. IT the pedal stays firm
the system is okav.- Bul il the pedal
gradually sinks to the fluar. there's a
bydravtic. leuk somewhere. If your car
has power brakes or vacuum-assist disg
brukes (which most. newer care have)
this ¢heck -should be made both with
the engine running and with the ignition. - -
ofl. When performing the iest with the
engine off. pump the brake pedal six
or cight times 1o release 1he vacuum
b::‘fnrt."hnld'mg the pedal down.

confinued
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;" 100 ibs. | ‘
;;* FORCE
.
. 100.lbs.
"+ 'FORCE
50 ibs.
o B vl FORCE
Fig. 1 BAS;CHYDRAUUCS o D

Pnnmple of hydraulics filustrated. 10@ Ibs af force in the- maih cylnnder is applied,
such as your foot on the brake. This pressure is exerted equally in all directions, so
there is 50 pounds of force against-a|cylinder-with a 0.5 square inch bore, and 100
pounds against a-cylinder with a one square inch borg. - . .
FILLER CAP

¢ L

R PUSH ROD -
: SNAP RING.

o Y Check the hydraulic system by depress-
{BUMPER ; - - ing the brake peda! and holding it firmly.,
- If the pedal stays up, the system is okay.,
But if the pedal sinks siowly ta the fluor
-there isa hydraullc leak,

SECONDARY.
Cup

. FITTING FI[T 3

BASIC BRAKE BLEEDING

o . ©_OUTLET CHECK

e e NUT . VALYE B 1. Clean the bleed srrew at each
S : - o wheel.

2. Attach a small rubher hose to

ane of the bleed screws and place

. . . e - o the end in a container of brake
' 2 ' : ' el I fluid.

) : i ' i 3. Top up the master cylinder with
brake fluid. {(Check often during
blteeding}. Pump up the brake
_ B _ & B pedal and hold.

A ) o R ; R : : NN 4. Open the bleed screw about one-

S : - ) . : v quarter turn, press the brake pedal

5°R‘"5 RETURN - o " d  to the flaor, close the bleed screw

J' . . ) s } RETA'NER RETURN SPRING ) . and slowly release the pedal. Con-

o N : : . . : S B tinue until ne more air bubbles are

. . n -"} e T I ! o forced fram the cylinder on appii-
PREMARY : BRAKE - . W27 a R, cation of the brake pedal.

. ) SYSTEM DLITLET : e - . s e 5. Repeat procedure on remaining

[ . L. i e iR / . . . wheel eylinders,

. | B o Master cylinders eaus

o

) : B Ciced screws may
MASTER . / iy .- pendenily. When ble
- - CYLINDER y :

o owe .
' RETURN SPR&. PRl A voir section while bleeding
"I RETAINR \ - o other to preve sure [nss
cup - \ ) S ) 1 h the cap vert hole. _
. PROT‘ECTOR \ . " . Yise brakes may be bled in the
i -O-RiNG - ' R  s2me manner as drum brakes, ex-

P}Smy PUMPING e cent that:
, ” C 1. 1t usually requires a longer time

‘o o to bleed a disc brake thoroughly,

.

/ g . : o u o A o l - The disc should be rotated to
SECONDARY : : - - e B
) e oy : make sure the piston has returned
BRAKE SYSTEM PiSTUN 510P . SECOMDARY PISTON to the unapplied position when
DUTLET. . - ASSEMBLY . X
: . ; bleeding is rcompleted and the

Fig.2 MASTER CYLINDER DISkSsEmBLY = ] o o ey

~ TJo dlsavﬁsemble haster cylinder, pull rubber baot dnd pushrod out rernove snap rmg,

and slide other parts out, Obwously, dual master has many more parts; For proper
reassembly, note order in which yours!come out . ) )




~_metal
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* Check the master cylinder fluid. reservoir
-regularly. Before popping the top. ciean
it thoroughily to keep gunk from contami-
nating the fluid. A fow fluid level may
mean a leak—inspect immediately.

. failure. But even if the system checks
out .okay. iU's a good idea te make a
quick inspection of the hvdraulic system
as a prevéntive fneasure,

BRAKELINES .
Althotigh the master cvlinders seems

Hke the most Ingicals place 1o start a~
_ hwdraulic ‘system inspection your best -
~bet is to bapin with the brake lines. This”™
if you have.n leak it will be iso-.

Townay,
lated 1o either the lines or the master

cvlinder immediately—the ma%tér cylin- -

der sametimes appears 10 he Icakmg
©w hen it’s not.
* You should he uble :to check,
brake lines without raising the vt;]ncle
f vou don't mind grubbing on your
-back. But if you raise the car.on srands
© OFramps 10 rnal-.e the 1mpecl|0n easier, .

_be doubly sure the supportstark prOper— .

Iy secured and the vehicle is chocked.

And of course don't get anv further unt .
der the: vehicle than necessary. o stay . that is lransfe’rred’fhrﬂgljgh “';'!3 system.

under any longer lhan you ha\*e o,
If the hrake fine connections.at fhe
wheel arc tight, chéck the back -side of

the tire and backing plate very Zarefullys

Leaking \\hcel cvlinders generally leave
: telliale splotch of brake fiuid here.’
 MNext. mapect the flexible hose that con-
nects -the main metal brake line (of the -
brake.. _IL_\QUI'J:BLJZLELQ Ahise L}_p.&.-lméi

The flexible hoses are quhject to " de=-

tehoratlon and should be - replaced if
the% show any wlm of -leaking, are
damarzed -or éven feel gummy. Bccaus%
lines are tougher. many "newer
cars have done away with the fiexible

. connectors and use . one- p;ece met'\_[-
SN 2 g@r iocklng device is of the top) and-
temoye the Tid. :

continued
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Remove the brake lines very carefuly, whgﬁ pulling th}},_n’ias{_téﬁc"yll__ndér_.'- R

brake lines, . |
After checkmg the - wheel areq for'

- fuid Téaksj trace the Iength of .metal

ling from each wheeu to the master

cvlmder “The main lines should be in-.-

apacled for leaking connections. dents,

and ‘sighs of abrasion at.points “where

the lines turn or bend around obstruc-
tions on the underside of the frame. If
you don't spot any leaks along the brake
lines. you can move on fo the ‘master

_ cylinder. e

. the &ngine compariment opposite the-

"MASTER CYLINDER

cylinder, is the l:nearj ofu'

The mas;/g
the "hydraotic system. Tt is- lachted in,

driver and conpected to0"the,brake pedal
by a special rod. The m-mEr &'llnder
initiates br']Llnq when the Brhka pedal

'_ is depressed by. pmhm__g out,a pistan.

el

_inside the ecylindgra extrtlng -pressures

~ -

MASTER cYuNDﬁﬁ CHEI::K .

Gene;al]y ytlu I know -}
cvhnder‘f}lls since brakip action will

- be greatly reduged. and ot} newer gars

“the pressure,warning ljght bn the dash-

" board should lllumlnale Byt'il's a good

idea-td che::k lhe ul;nl [‘or ledks when

sindicate a Jleak in the systgm that you' -
repmr efore it be-

can track down g

o, Cpmes sericus. To check the fluid level.

«clean all gunL off ‘the umt and then-

[P ) o
“the.master

e o . LI . o

_slmply pop -{he wire bracket (or what—

~Jf the - Jevel is down. only sllghtly E

chegk the brake ling connections and- =~ """

refill the reservoir with fluid. and check
“the level again in a.couple of .days—
soffie, fluid loss is, rormale Although it's -
. nqt likelye the Auid level, cou#l be ‘very
low without your beidy notified’ by in-.
» ferior braking andfor an llfummated
warmng light, you mlﬁht discaver " a
Ieaky’ mygster cyimder TE thé. nit is
.. leaking, anywhere’ ‘but ‘the ‘brake line .
. connecuons it sﬁmlld he- rebullt or Te- .
placed. * g '

REBUILD » ..

Rebullﬂlng a master cy]mc[er is not,
-al all:the enmplicated job.many pecple
think. Even with .foday's dual-master .
" cyliiders, w_hlch_ have about twice as
many parts as the old single units, re.
bui'l'ding' is just a matter of removing the

old parts and sticking: in- the new omes- L

that come with the rebuild kit. We won't
go through the procedure here, but a
service’ manual as well as ¢he rebuild
kitsgive step-by-step instruétions. How-
ever, we will offer' a few tips you might
not pick up from the idstructions. ’

.« First of -all, a. few master cylinders
sie, - gare BEsriepladed with a fagtory rébaili
- unit.- A mdnual should ‘specify +f the

master cylinderon your car is- rebml__d- i
able—most are. The first stepin rermoy-
-mg the unit i§ usually d:sconnectmg tlIu:

S

conu;}ned S

a




o push rod at the brake pedal. However.
on power-brake-equipped cars the push-
rod generally activates the power assist
and the rod showld not be removed,
Also, when removing the unit be very

e _ careful when disconnecting the brake
lines. When you pet the brake lines re-

. stoplight switch and unbolt”the unit
"+ from the firewall or power unit.

- Before disassembling the unit. clean

it very thoroughly with “alcohol. When

you remove parts. ¢léan each one in

_ alcohol’ and Tav. it on a-clean cloth in
o the order in which it was removed.
o Make sure the unit is clean on the
inside and check the piston bore wvery

carefully. The hore MRist he smonth and
-‘unmarred. Tf the hore is slightly dam-

aged. vou can probahly clean it with
Crocus clmh—htn if it is hadly scoured
. - it must he honed smaath. or the entire
unit replaced. ‘Finally. when reassem-

- - bling the unit he extra clean. Carefully

&

[A.1

fubricate all inslalled parts with clean

* brake fluid. Figure 2 has blow ups of

i single and dual master cylinder which

All give vou an idea of the parts in-

volved. The master cvlinder generally

/f should he hled aller heing rebuili—this.
will be covered latér,

FLUID

# maved, all you have to do is pull the-

follow the instructions step by siep and .-

Check all brake line connections to be sure they're tight and not Ieakmg Trace the lines o .
- from the wheels to the master cylinder looking for leaks, Flexible-type connectors are es-
‘pecialiy vulnerable to deterioration and damage—inspect them extra carefully.

cémpressible) in the system can seri-
ousty affect braking. The system should
be bled whenever the brake pedal gets

“spangy’—indicaling contaminated fluid
—or when the system is opened at the .

wheel cylinders or master eylinder dur-
ing a brake-job. But when vou bleed the
hydraulic systemi. it's a good idea 'to

first flush the system with special br{'ike ;

system cleaner or denatured alcohol.
[
CLEANING

To flush the bydraulic system. you
first need ta bleed the fluid-.out of the
masier cylinder reservoir. Open the
bleed screw(s) if the cylinder is-so equip-
ped. or loosen the brake lines at lhe

unit. Have a buddy pump the brake .

pedal slawly but firmly while you catch

. the escaping fluid in a suitable contain-

er. Be sure nat Io Jet the fluid leak cn
the car—it can roin the finish. When

* vou've got most of the Mluid out of the

reservoir, tighten the hleed screw or
hrake line connections and you're rcady
™ hcmn flushing.

Filkahe master cylinder reservoir with
cleaner or aleohol and, go 10 the wheel

closest 1o the master cylinder (usually’

the Jefi front} and open the bleed screw
on the backing plate hehind e wheel.
Here again you want Lo be sugk to catch
the escaping fAuid. A length \of tibher

hose that fits over the bleed valve 1o .

One of the most common causes of

Ypoor hraking is contaminated brike

= fluid. As previousiy micnlioned. the hy-
draulic system pperates on the principle

that fluids are not eompressible. So cven

a-small amoint-of air (which s highly -

enrry the fluid to a container is a geod
idea. Also. vou can use o specind hlésd-

ing hosc thal bas a valve in the end

which doesn’t allow air to hleed backsin
alter the fluid escapes. These self-bleed-
ers are available ar any huto store for
abcad 377 and atléw you to blecd the

a. 32 S

-slowly but firmly until the cleaning
agent is expelled throngh the valve——

can close ofl the blecd screw to keep

" is basically the same as with flushing the -

~ hleed the cleaning agent out of thc ﬁ.u.Ld_
_rewrvonr Then tighten ali biced u"\lvcc

entire - system by vourself. They also
make the job casier with a helper.

If you're using a hleed hose, just open
the valve and pump ‘the brake pedal -

then close the valve and Fnllm’g the same.
procedure_on all wheels until the entire
svstem is porged of brake fluid.

- If vou're not tsing a bleeder hose.
hws your buddy depress the brake
pedal while you open the bleed screw
—he should .tell )«’OL]L.\LUIIEH the brake
pedal is just about to the floor so you

cxcess air from bleeding back in. Con-
tinue this procedure until the cleaner
exits from the valve—then repeal the
process on each wheel. -

BLEEDING

. When the s_\'steﬁ‘n is flushed you can
fill and hleed the system. Tha procedure

system hut a bit of care, must ‘be exer-
cised when bleeding out the air.. First,

and fill the master cylinder reservoir
with clean hrake fluid. Bleed the air
from the master cylinder by opening the
hleed serew (if so equipped) or loosen-
ing the hrake line connections and pump
the brake pedal unitil the escaping Auid
doesa’t make a sputtering sound, Close
ofl the master cvlinder COI’lﬂl‘.‘CllﬂI‘l'i"']I‘ld
refill the reservoir.,

"Check a manual for the correet hlccd-
ing proccdures and sequence for your
cur, Usually, brakes should be hled be-
ginning wilth the wheel farthest from
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,Bral(es can he easily bled by one person using a specf&l bleed-
ing hose available at-any auto supply store.

(Piversal brake fluid is available. But to'p-quaiity heavy-duty
fluid that fits the needs of your brake system s I_Jest._

- . LN

" - - ot
- - Atter bleeding each brake, refill the . -
mastér cylinder and replace the cap.
Check the reservoir frequently wvhile
bleedmg to be sure the level doesn't get - :
‘low, which would allow air.to be drawn o
{in. Repeat the bleeding procedure on .
; each wheel in sequence. If you are using -
!a self-bleeder you don’t have to worry
" about cpening and closing the valve
each time. Just install the hose, open the
; bleed valve and pump the brake pedal
until the cleaning agent is expelled and
you think the air is out. The special
valve in the bleeder keeps: air from

: - - B L L ‘bleeding back if.
'Bleeding can-be done manua!ly by ‘'opening and closing the - When you've bled il four wheels the .
. bleed" scre®? as someane pushes on the brake pedal. Special : brake pedal shou )d e up fo the normal
bleeding hoses have check valves.that prevent air {roni bleeding height, qhould,not‘be spongy, and should .

back into the system and eliminate the need for opening and

closing the bleed screw. The hose is installed on the bleed valve ' = hoid pre e If not. try the bleeding

and the brake pedal pumped. until the air is releaséd from the . © procegure again. If you're bleeding after
~system. Brake flnid shoufd be bled inta @ container and-throw—-+ =~ === ———. r mlng the brakes, the pedal may not
out—never use old brake fluid for any purpose. . - . ~tome up as you thinkfrshould if the -—— -

-

- : brakes aren’t properly ad]usted So
the master cylinder, working to the and a steady stream of fluid escapes. check this before rehleeding the lines.

wheel closest, but this varies. Begin - Now you’re ready to bleed the air. Figure 1 outlines the basic steps for.
_bleeding by opening the bleed screw on Following the same procedure of Fleeding the brake system. .
the appropriate wheel a quarter.of a _opening and closing the bleed screw A few other hvdraulic system prob— _
tuorn. Have your buddy depress the while the brake pedal is depressed, , lems you mightgencounter involye spe- -
brake pedal slowly (as before) letting listen as the: fluid escapes through the cial ﬁroportioﬁﬁg and metering valves -~ .. -
you know when the pedal is mear the  bleed; valve. When the fluid escapes - d in brake systems with front disg y
floor sé you can close’ off the screw. without makmgasputterlng sound—the - b kes—and rear- drums. We'll discuss
. Continue holding -pressure on"the pedal air s dut of the ling, This may take as these special devices as well as the pres- s

and opening and clo'sing the bleed screw - many as a dozen openings and closings sure differential warning system in next
until all the cleaning agent is removed  of the valve, so be patient. ' : month's power'brake installment. ()
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we're finally going to finish off
brakes in this “Backyard Me.
chanic.™ Last time when we dis-
cussed the brake hydraulic
system, we didn’t get to the spe-

parts. of today's hydraulic sys-

tems. So well cover these devices.

briefly before wrapping up brakes

with a discussion of power brake

a55|5t units.

PRESSURE DIFFERENTIAL SYSTEM

Soon after the auto companies in-

troduced dual-master cylinders  to

help prevent brake failures. they went - -~
. ome better with brake pressuferdif- -

ferential warning systems. Thesc de-
_vices ate designed--1o-activate
dashboard brake-failure warning light

~as soon as there is a loss of Auid

pressure in the hydraullc system—

* _either front or rear brakes.

Basically, the warning system_is
a piston assembly with the' brake fail-
ure light switch attached to it. Fluid
from- the front and rear brake lines

runs' through the assembly and holds ™~
the piston. centralized in its bore be.
~cause there is cqual -pressure from

- +
-

s we threalened last month,.

cial valves that are impoftant « -

‘the- -

each line. If a leak develops in either
system' (front or rear} however, the

" fuid pressure decreases and the pis-

ton moves off center. triggering the
warning light.

This system is preat if you develop
a hydraulic leak and the light lets

_you know about it. -But as some of . ;

you may have discovered, other things
can trigger the warning light. Tn many
cases, opening and bleeding the brake

‘system activates the light. And with

some cars the llghts_ have:a bad habit
of coming on- when-the frent. wheels

are spin-balanced on the.car, or for’

no apparent reason at all.

The first thing some people do if’
the warning light comes on ‘when it
shouldn’t is just disconnect the light

having a.disconnected light won’t do
you a lot of pood if you do have
a brake failure. So it's a very good

- -‘idea to know how 1o centralize the
to turn off the light without de.

pist

acti¥fting the system. In most cases,

the job is easily done—check a man-
dal for the simple step- by»stcp pro-
cedures for centralizing the warning
- valve on your car. F:gure 1 also out-

L

®

. lines the basic procedures for most

cars.” -

PROPORTIONING \MLVE

On vehicles equ1pped w1th front ;
disc brakes” and conventional rear
" drums, a special proportioning valve
maintains correct fluid pressure be-
tween. the front and tear brakes to
_provide -balanced braking. Although
. the - proportioning valvé rarely mal-
+functions, if unbalanced braking that's

i

‘ not attributable elsewhere develops,

the inexpensive unit should be-re- -
placed. The valve is factory. set ‘and
no attempt should .be made at.ad--
justing the old valve, To replace the
valve, simply disconnect-it from the
brake line and carefully install: the

-and—ferget -about- ﬁ—Bui«th@—\Hfmﬂ-g""-ﬁew—vaPe-makrng“sure—the‘o‘penlng

system. is therc for a purpose and

marked “R" is toward the rear—not.

. the front.

METERING VALVES _
Most cars with front dis¢ brakes
also have 'another special hydraulic -
valve called a metering valve. The -
metering Valve . is _installed .in the_..
brake line to the front brakes (Fig:
2) and delays fluid pressare buildup
to the front brakes until rear brake
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_ | -
. After repairing and’ bleechng an},r part . of
© the hydr

raulic system the warning light
may remaif on because the pressure dif-
Ferential _valve rernalns in the off center
posmon\

970—1973 Ford products General
Moﬁ! - cars, Chrysler. prcducts and
“1971—73 American Motors cars - (disc
brakes) have,a self:centering valve. After
repairs or- bleedlng is -perfarmed, -center.

the valve by applying moderate pressure
- on the hrake pedal. This will turn out the
'_ |tght . '

-B. To centralize the valve on 1967—
59 Fords:
1. Switch thd"ignltlﬂl‘l on- and bleed
brakes
if the front brake system was-

- f‘epalred ar bled a Ieak must be created )

i
‘ -

" WARNING LIGHT SWITCH:OFF PROCEDURES -

in the rear brake system and vice versa.
Open the bleed screw at one rear brakes
and have an assistant préss the brake’
" pedal sfowly -until :the light goes out.
Quickly clos€ the bleed. screw. - .

3. Check brake fluid level and
brake pedal height and firmness. Road
test the car,

C. To centralize the valve on 1967—-
1970 {drum "and disc) and 1971—1973
(drum only). American Motars cars: |

*1." Before repairing.or bleeding the
brakes, .disconnect the syitch terminal
- wire and remove the nylu switch termi-

na!, contact plunger spring, and nylom
plunger with cantact.

2. If the light had come on. and'-
‘actuated. the valve, spring pressure may

" hold the pl,{nger To release. the plunger, -

Fig- 1
7/

Maost 1972 and newer cars have special
units that combine the meterlng. propor-
tigning, and: brake failure warning valves
intc one assembly located near the mas-
ter cylinder (arrow). Older cars have sepa-

e T . rate valves located in the brake lines. -

METERING
- VALVE

- VALVE AND SWITCH

@

-apply a small amount of brake pedal _

pressure..
1 NOTE: . Locatlon of the teak can- be

'-deterrmned by the position of-the plunger
", -in its bore. The top of the plunger will
lean to the. side’ (front or rear) whlch

has the low pressure. )
- 3. "Make the repair “and hrleed the-

brakes. Install the spring and plunger in S

the valve with the contact down. -
4. Instali the nylen terminal. and :
connect the warmng I|ght ‘wire to the
termlnal
5, .Replace the valve assérnbly if
any -fluid jeaks from the center terminal ' i
opening while rema\rlng the terminal. -

IMPORTANT: The smlch assernbly is
non- semceable replace |f faulty

© DIFFERENTAL

. ASSEMBLY ~

e
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.-pressure is. at the proper level lee

“metering valve is not operating prop-

erly, unusual stress is placed on the -

v front-brakes. reducmu braking action

© . owear.,

] Check the metermg valve by apply-
Cving the brakes very slowly’ (engine -
. pnd IE the- ‘mefering valve is. operating -

¥ there” will ‘be..a “slight change i

. pedal” pressure at about ‘obé_inch of

: 3 ‘bedal travel—it should feel like -a
g T shght bump. If “the “valve is ot.
.. -operating. it- can be easily replaced
by d]sconnectmg it from. the brake

- - line and” carefully mstallmg the new -
" “valve. The brakes should be bled’

after’ installing’ thé " new valve—as: -
C. they should be any -time the brake
o system s opened. '

o . COM gl NATION VALVES

warmng system proportlonmg, and

- utilize. . a ¢ombination-type ., valve.

-1 mallyrlocated at orinear the master
_cylinder i(check - a. ‘manual -for " the,
" location .and spec1ﬁcs on your ¢ar)..

- ~any"of the functions. fail.’ ‘Once again
;,:there 1snt any mck 40! re_placrg,'

_ optlons d
o
they aren _.;.gettrng at _:

a55|st umt between '
and the rnaster _eylind;

| brake pedal_wtth
power brakes. vacuum fmm th
. 'take i s

ptoportioning. valves, metermg valves_- _
" rarely. malfunction.: However, if. the-

~ OPERATION - . R
Most .power brake . umts consm :

- trol valves, -
and greatly lncreasmg frcmt brake ’ baslca]ly of a piston, con oy

metering. functions all in- one umt_"
‘Ford followed in"1972 ‘with. the same.
Utype unit and now most new cars -

These combmat:on Valves are nor. -
can  always .
. ‘equipped car manually 'in.a‘reason- . :

--able . distance—you’ just ‘have. to put ;
. The - entire “unit’ must. be replaced iy

o (e rebmld or. reépair a power assist .

Ihmg _very-'--sunple that -the average

Care separated from the master. eylin...-
* der BY the vacuum unit is why you Lo
~don't -have. as good: a “feél” :with -

power- brakes as you-do with ‘manual

brakes where the brake pedat i is lmked R

rw_ht to the master cylmder v

A

and a vacuum connection from. the
engme intake manifold: When your

“‘foot is off the brake and the vacuum ;
- unit i in the released posmon "'the
‘vacuum systeeintake’ port is closed} - .
" A special, atnfospherlc port remams\_
“open to Allow air to pass from ene.

- side of the vacduum piston to the other.’
This maintains equa[.pressure on. the.

- piston ancHteeps it-in thEFﬂ posmon
When . you" hit the “brake, the at-'
mospheric. poﬁ closes. and thé vacu.

um port opens. Vacuum. from the.en-
.gine then .sucks. the unit. ‘piston for-
 ward against the master cylinder oper-
‘ating rod .and actiiates ‘the brakes If
‘the power unit. fails. or the englne dles.

Tn 1971 Geﬂﬁal Mott;rranu'er*——'lhere' is= usuale ~eriough- vacuum re.
. duced- a ‘valve that ‘combines the

rnz;mmg in the stem - to gwe ‘you
_-assisted braking for a few .séconds,

‘But after that. you're gcung to have to -

use plentyr of leg power..

. _The important: lhlng to reniember-":'

- with’ power brakes is don’t freak out
ifgthe power fa ils or the car dies. You
stop a’ power brake

a lot of muscle oh the, brake pedal
svsreu coupucaren by

job, there “ain’t no- v}ay you're going

he: ;mportant thmg i8 10 know
asic- checks to. make. before
hustlm g down to the lucal brake shop
whem you have power brake prob

roblems are. caused-'- by.- some—';

: ';l'he power brake. assist unit is 1ocatetl be-’

_ uhit -ha!

.. sist. and checking for suction .is the. first
. .stepin tracking’ down a power brake
problem : -

tween the master’ cyllnde; and'-the fire
wall, T{ie vacuum check: valve on thise -
“a special connecter. where a ..
.vacuum gauge can be at'lae.hed : -

-4
I

. L
o

,Pulllng the vacuum lme t the puwer as

veir specnal too : 'requn-ed to- do the 8 .
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. brake pedal about a dozen times to

be sure and exhaust all vacuum from i
the system. Step on the brake pedal -
and hold it down firmly. Start thew
engine. If the vacuum it is work-
inp, the brake pedal will move for-

 ward slightly as the engine starts, If

- the pedal stays hard and does not

move, the vacuum unit is not func.
- tioning. '

 The first thing to do if the power
unit is not working is to make sure:
it is getting vacuum from the engine.

Pull the vacuum hose loose from the
power unit -(see picture) and place
_ your thumb over the. hose. There
" should be plenty of suction at the end
of the hose with the éngine -idling.-

If the vacuum -is weak, check the )
hose very carefully for leaks or kinks. a?
Install a new hose if the old one is
defective. :

If the hose is okay and’ there is
insufficient vacuum. check fpr vac-
uum at. the intake mamfolc} Place *
your ﬁnger over the manifold vacuum
port, or .attach a vacuum gaifge. The

" vacuum gauge should show at least
16 inches of mereury with the engine
idling. ’

Although not’ very common, if vag-
uum is low at the intake manifaid it's
probably because of . vacuum leaks.

You can check for lgaks by puttipg

“heavyweight oil on the joints at
carburetor base and intake manifgld.
If there is a leak, the oil will seal it = .
tempm:anly and the engine speed will
increase. Leaks can.be repaired by |
tightening the bolts or 4nstallmg new [' _

. R © gaskets if necessary. \ o
e T If there is -plenty of' vacuum at |
v - ' ~ the - hose but the boostér unit still !
P doesnt ‘work, the vacuurmr check
- valye (sce plc}urc) is usdally at fault.
This"valve is a‘commion cause of
power brake probi check ‘
- valve. fa’ﬁﬁ; -way unit that allow air . i
“fo be sucked out of the vacuum boos- :
ter o opcratc the assist, but doesn’t
let air bad( in (vacuum cut) when
the engne’ {3 shut off. If.the valve _
cornes Ioosa or fatls, vacuum isn’t &
' mamtamed in the booster unit and "
“ the poter assist can’t operate,

" Most check valves can be: easily :
removed from the vacuum unit for in.-
spection. Carefully-pull (or unscrew)
‘the valve from the unit and dlSCOl‘l- )

" nect it from the vacuum line.
_ Test the valve by blowing through
o 1t one way and then the other. You

r ,ﬁutmued
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should be able o blow through the.

end that inserts into the power unit,
but not through the end that attaches
to the vacswm. line. Install a new
- valve if the old one is faulty, being

‘sure’ to get, the unit placed securely_

in its Erommet
If the valve is in aood condition
" but the power unit doesn’t operate,
. you better head for the local brake
. shep 'or pick up a- factory,rebuilt
power assist'unit and bolt it on. As
- previously mentioned. power assists
- are hairy to rebuild and should always

“be-replaced with a new or factory-

" rebuilt unit. A’ good”sefvice manual
has the specs on this job for your car.

REGULAR MAINTENANCE

Most power boost units have a
filter 'to clean the_ -air drawn into
them. On a few boosters the unit is

- externat and shouid be Jperiodically

removed and cleaned ‘with. alcohol— .
check your manual for the specs. .

However, most units have .an in-
ternal filter - that” should be serviced

when the booster is removed from the:

Cas.

Qne final check you can. make on
the. power assist unit is making sure
there is. no brake fluid being sucked
through the vacuum line into the in-

h Leakmg .braRe fluld can be pulled mto the engme through the vacuum Ilne PuII “off

take manifold. Remove the vacuum

hose that runs. to the power assist at -

the manifold and run a pencil around.

the inside‘__ of the open end. If the
-pencil comes out wet, fluid is leaking

past the vacuum cylinder piston. If
50, the unit shoh]cl be replaced. Fluid

leaking into the engine will cause it

to run poorly and’ enough -fluid can' g%

cause stu:kmg values\\and other seri-
o5 cngine prob]ems Before replac.

the mraster cy]mder very carefully for-

~lcaks. Fluidleaking inte the vacuum
“unit from the master ¢ylinder may be

the, cause of the excess fluid. In this.

casc the master cylinder should be \\

repaited or-tebuiit. )
A power brake-related check you
should make when checking the brake

‘adjustment is to make sure, that the

power unit is not causing the front

" brakes to drag. With the car’s front

end .raised and properly supported

(brakes properly ‘adjusted). spin the -

wheels, Immediately start the engine

ually and turn freely. If not. have-
the vacuum unit checked out by an

expert. Figure 3 gives the procedure -

for checking the. automatic adjusters
on drum brakes.(p

.4

the.brake booster vacuum line at the manifold connection apd check the inside of the.
. line for fluid Jf the line i$ wet, the brake assist or mester l:_yhnder {whichever is leak-
mg) should ke replaced to prevent englne damage S

iing the power unit,- however, chéck

1

bt do not touch the brake pedal. The
-wheels should coast to a stop grad-

. The check valve is designed to let air out
of the assist unit when the power brakes
are operated, but close when wvacuum
stogs. If the valve passes air- freely from
each direction, it's faulty. .

K

OVE ANDLE UPWARD
10 RETAACT BRAKE SHOES

ST PR3

AUTOMATIC ADJUSTER CHECK -

-1, Raise the vehicle' and support, it prop-
- ‘erly with safety stands. Chock the wheeis.
. 2. Loosen'the. brakes by holding the ad-’
" juster lever away from the starwheel and:

backing off the starwheel approm}nately

_ 30 notches (see diagram). .
.3 Spm the wheel and brake drum in re-

verse and have a helper, apply. the brakes
‘The movement of the secondary shoe
should pull the adjuster Jever'up, and®
when the brokes are released the lever

..’should . snap down and. turn the star

““wheet. . B!

4, If the automatic adjuster doesn't work

" the drum must be removed and the ad- -
‘juster - components inspected r.-arefully

for breakage wear, - or lmproper |nstalla

] tion.

&
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. The Bagkyard Mechanic is designed--
1o 'serve as only a general guide to.

the: maintenance topics discussed. .

‘Since basic procediires vary from

‘car tocar, a manual should be con- -

“sulted when ‘performing any main-

tenance. And'- any jobs that the

”backyard mechanic’ feels are be-

“yond his. capablhtles should be Ieft'

toexperls. ' oo
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.'purpose of the ad was to con:

-, . vince you:to use théir detergent gaso- .-
line to- keep-Mr. Dirt from doing his.

thing" ihside: your car’s engine. - Well,

© ‘wheéther or not - that gasolme really

.. helped- to keep an engme clean,,the_

- -fact rémains that dlrt is one of an eu—
" igine’s.worst encmies. :

. wear. ‘But where: ‘Mr. Dirt: does_ his. -
dirtiést work, or ‘at least where you, -

- dirt: e:ntgrs—the carburétor. The list of
- -':"*_'-_;problems caused by a. dlm’ carb reads_
7 like. the: “Who's Who? oF ‘auto "ail-
o '1_'_meuts Everythmg from hard starlm :

- few years.ago a major oil comi- .
. pany had a television commer-

.cial featurmg a grimy charac- _ -
ter knowr as “Mr. Dirt. » -The *~

;-_._.cr they frequently last the life of the_ T
v v lengine without major: aintenance:So. | .-
‘Dirt. and comamlnants mmde thc .

engmc are big' contributorsto-engine ‘4--‘%cleap‘and'dci>'in"g sthingis:to regularly:

~ _notice ‘it Most, is-the: place where’ r_he- A some du‘t and'grnﬁe ﬁnds its W y.into-

.are caused by a dirty or- worn carb

So- it's definitely a good idea to kcbp oo

your carb clean’ and funcuomng pmp-‘:

“erly for: maxim performance and_ )
; rmleage and ﬁ)r %r ermssmns ;

nm:as
Thanks to lmproved air aud gas' S

.'_'.'ﬁlters on: today § cars; carbs stay a'lot” e

:-'cleaner, and because. ihey keep clean- ;

“ the. very' béstiway™to keep your catb - .+

rep]ace ‘these: importanit . filters, ' But - -
‘even with'’ reg_u]ar filter repiacemem o

i

| THE ﬂ!ﬁmﬂnmc“‘m |
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poss:b]y rebuilt or even repiaced/
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are quite 5[111ple 10 use,

C“EE]\-NEB\ : ) bow
_ There are a COUp]Mf ways to re-
move accumulated ﬂunk from d carb-

- uretor. The easiest method is to'use 3~

4

3

- ing a carb (espccral]y a gunky one)

fuel systém cleaner that is added ta
the - gasoline. Just' about every aytos
motive products manufacturer makés ™
this_type.cleaner that generally sells
% Jess, than $1 a can. The prodacts
Ba by varioys names depending. on
_the ‘'manufactirer. ‘but they -are- all
“essentially the: same. 'If you add a =
couple of cans, of this type cleaner to *
‘'the. gasoline about every oil change it -
-does;a fairly pood job.of Jccep]ng the =
carb . clcan—espec:ally if: you start ..~
from the time the caT is mew. But this

_ type cleaner is not redlly too efficient

at c[e'mmq out bmlt up dlrt and var-
nlsh -

CLEANING KIT - e

without rémoying it from- the engine -
is to run sobvent dlrectly into the carb,
usmg a spec:al gravtty fccd klt Thesc

- to- . ! .
. X . :

Fuel-system cleahers‘t?l'ﬁ—'a'réﬂ'ged' to gas
- tank<8p by various product names, Regular -
" use of thls type cleaner helps keep then:arb

clean

drans fﬁréaarego,s |
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.inexpensive kits are avadable,’ at most -

auto supply and discount houses and
- After removing the' alr CI:P.'lner as-
sembly, the first step in vsing the kit

_is- to disconnect the gas line at the .

carb. After carefully disconnecting the
lme—bemg sure to catch-¢scaping

gasolitie in a can or rag—block off the

gas flow with the special block-off fit-
ting provided with the kit. Then at--
tach- the flexible so]venl hose to the.

gas inlet on the carb, using the correct”
. size adapter from the kjt. Install the

~other end of the. Rose to: the can of
~solvent and suspand it from the un-

~ " derside of the'hood.

Start the’engine and.run it at vary-

- ing 'speeds sq the solvent penetrdtes

through ail of the jets and passages.
Every so often, briefly place your
hand -over the carb to block’ the air .
flow to help force the solvent through
the carb. When all of the solvent has.-~
run-through the carb the enging will -
die and the internal passages should

~be pretty well c[eancd of gunk and

vatnish.
To finish The jOb nght carefully re-

. ..connect the-fuel] llne,—_start—thc—cngme

and spray a cn of aerosol carb clean-

.. er/decarbmnizer down the. throat of -
* the carb following the instructions on

- .the can.-The outside surfaces of the -
carb~—espemally lmkagcs—should al- *

A

:

~ didn't seen 1o “Help, you may be in
- need of a. carbumtor" rebuild or re--
'placement—“t’ha‘tﬁ pr‘pu:dlng you ve:

‘50 be sprayed clean with “choke. 'so.l'-.

-carb symptoms. Ilkc=poor perforrnande '

probiems. Tndustry surveys show that -

-

vent to keep things working r:ght
Also- check ' for any Easollne ]caks
from the carb or. fuel ]me whcn you
¢lean the owtside. . .

NOT FOR EVERYBOBY ~ . |
Now, if you've been:having 51ck

and mlteaqq;a:nd c]eanmq the carb .

carefully* checked out"a’ll other .areas”
that could .be causing’ performan.ce

¢ar owners :generally blame the carb-
uretor for poor engineé performance,

owever, about 80 per cent of the
ime other problems such as a plug. |

. ged PCV system, ;Mbﬂ/’ggma-rﬁf'old _
foria b'lgh?lﬁvp,ar fault. So thor- |

oughly.- all possible sources of
erformance ; problems before tearmg
nto the carb. In the case of a mal-
 functiening carb,- first check 10, sec.
‘that thie heat passages in the ifftake:
mamfold ‘pear . the base of the carb
are clean. These passages (especmlly

_on Chevy V-8's) sometimes plug and
. cause carb problems. Also check to

. be sure the gasket between the rhani- .
" fold and-carb.is in geod shape and the -

_carb. is tightened dowes—an_air leak

“here_or _at the manifold could be:;

e
N

o " Gravity- feed kits are the best method of clean- A

mg the lnsude of t]'le carb _ !|




: causmg trouble.

But before we 2o one step > further
we want to emphasize strongly that

B rebuilding is not for everymarb nor

is it for every person.
Only a few years ago it used to be

. ']usl about standard proccdurc to pull

off the carb and rebuild it about every

" other tuncup. Well let’s face it, in the

last few years carburetors have got-

" ten more complex: but at the same

time they've gotten more reliable so

" they really don’t need major mainten-

- ance as often if they’re kept clean:
Also because of the complexity and
‘the emission control restrictions, most

 régulat ‘mechanics do not attempt to

~ —many skilled mechanics find - that

- rebuild many of today’s carbs.

In
most cases it's easier and cheaper to
51mply remove a faulty carb and bolt
on a new or factory.rebuilt unit. The
same is also true ferfour-barret carbs

it’s easier to get a factory rebuild than
trying to rework a.complex four-bar-
rel carb.

So the fact that “real” mechamcs
do not try to rebuild all carbs ought
-to tell you ““backyard” mechamcs

“sotnething. Generally, if yoir‘ve got

¥

‘carb problems with a postx 970 carb
or with any four-barrelténit, you're
probably better off gcttmg a rebuil
one and installing it rather than fool-

_ing with the old carb. It's also illegal

ey

- the carb throat to clean the inside. = 4

L3

!

3 . n

for anyone but a cettified mechanic to .
tamper with a newer carb in many

.cases. .

“WH EN"‘

So now you may be wondering just
whien should you rebuild a carburetor.
Well' the main candidates for carb
rebuilds are older cars with one- and
two-barrel carbs. If you're nuising

along a car that's logged a lot of -

miles and- is running a bit sick, prob.
ably the - bgst' investment you can

make is a reworked carb—especially .
if you do the job yourself. Of course..

you want to be sure the carb’is really
what's giving you trouble.

If a sick carb is the problem, there’ s .
no reason why the avgrage “back-

yard” mechanic can’t pgl offfan older -
model one-barrel carb afid completely
rebuild it. Also, if you have a bit of
experience with carbs- and/or . you
work very carefully and follow in-
structions you should be able to han-
die a two-barrel carb,

As we mentioned previously, the
- post-1970 carbs are specially cali-

*brated and equipped for reducing

. Aerosol carb cleaners can be used to clean
. the outside of the carb and sprayed down :

# emissions and should not be tamper-

ed with. However, if you're having
_.carb problems it’s not a bad. idea to
remove the carb and give ifa thorough-
cleaning and check for obvious prob-"
Jems like a punctured float. If the

- REBUILD

- carb that's

-

carb stilk gives you trouble after __I__t is
‘cleaned and properly reinstalled, your
best bet is. heading for a’ good me-

chanic or replacing the carb

Okayh—let s say you have an olcler
s in need of a rebuild. The
. very first thing" ?o'tﬁlﬁumf) is get”
a/manual that outlines the ]Ob for

e

]

_ your carb. step-by-step. If you're not

sure of yourself after cHecking out
the procedure, don’t do it, Save your-
self time and trouble by gcttmg a
factory-rebutlt

If you're confident you can handle .

the job, you can save a bundle by

picking up a carb rebuild kit and doing
. the overhaul. However, there’s a very

_important difference in the quality of.

the rebuild kits, The less expensive

kits generally contain onky a few new'

internal parts and new gaskets, but

‘worst of all they usually have only

sketchy instructions. The way to go

G

is with the more expensive kit that

contains all the parts needed to com-
pletely overhaul the carb, -as well as
complete instructions and the ulfra-
essential gauges for mcasurmg the
-critical adjustment -
When you're blying a kit you have
to be positive y
/ contmued

Be.surg 1o ge: the best carb rebl.uld ktts that contam aII necessary parts,

get ‘the” correct one,

as well as complete instructions and the gauges needed for rnaklng the

essential adjustments.

*Most rebuild kits are designed for more than one mode! carb and
" usually conlain more parts—especially gaskets—than are.needed to re-
build any one carb. Especially for this reason, save every. removed gasker

and part 50 you can be sure you use the proper renfacement
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since the kits vary for the same C'trb

depending on the spec1ﬁc ‘model, The
best way to Be sure is to get the num-

_ber-from the carburetor identification -

tag that’s usually mounted on top of
the mrb 'If there isn't a tag. you
should be able to find an I o numbcr

- somewhere on the carb.

When you pick up the  rebuild, kit
gmb plenty of carb solvent for soak-
ing the parts clean. and you're about
© ready -to. go. Remember. never use
gasoline “for cleaning the carb since
it is. l;ighiy flammable. B‘ut’ "IISO be

it is very C’IUSIIC 1nd can burn your
skin. The bekt bet is to try to keep

“the solvent off your hands as much as’
_possible and always rinse the solvent

~off of your skin after lona exposures

:to the solvent. - .

Besides common hand Loo]s the

, 'only qther items you'll need are some

clean rags, clean cans (suchias coffee

=

@

cans) to¢ use for soaking tanks, and
finally some sectioned pansi—such as’

TV dinner trays—for organizing parts.
Before- beginning to work there-are -

a couple of final points to keep in °

After all. lmkages and vacuum fines are’ careﬁ.ﬂly
holdlng the- carb to the mantfold can be remov

TOF

nﬁir.tc,i; First. don’t forget to remové .

all jewelry and disconnect the nega-

tlvc battery cable- (or positive cable.

i ground systems) to pre-
-ny'chance of a‘burn or explo-
fronr a spark. Findally, to make

B!
.

- The - next thmg you want -to do is
_carefiilly remove the top of the carb-
Turefor and feimove the float by pullings
the pin as shéwn in thé picture. Gent-
ly shake the float. near your ear—if |

you "hear sloshing the float miust be -

Mht_job a lot easier. tharoughly cjeup]aced Plastic floats sometimes get

\'lhc outside of the carh wtth so]vent

cfore bB"ll‘Il‘III‘lg
i The first step is dtsconnccung the

. fuel line, vacuum lines. and the link-
- ages so the carb can be lifted off the:
* manifold—never

ry
carburetor on the engine. Thé impoet-

ant things ' arc to be sure and use a”

container or a rag-to catch the escap-
ing gasoline when you disconnect the
fuel fine. Also be sure you know ex-
"actly how and where all of the link-

ages and vacuum ‘lines-attach. It’s™

generally a good idea to take some

polaroid shots or make some sketches -
- to be sure you know how everything

goes back on. You can also label each
part as you. remove it to help prert

- any.mixup. .

After everything is d:sconne ed

- from [tlte carb, simply remove the nuts

that 'hold the carb to the manifold
and lift the carb off and place it on a
-clean working surface. Place a wad-
ded-up rag in the manifold opening
“tOTPTEVENt - any fore;tgn ‘debris from
getltna inside the engme

to rebuoild a -

ﬂtscom-tected and ma?ked-for éasy re
ed and the carb ||fted off the mantfoid

soaked with gasoline and become too |

heavy. Check "fiodt” by squeezing it

lightly. If the float.is okay set it aside
and you can go on.

Another
before you continue dismantling the
carb are the special spring and ball
‘assemblies that are used as metering
_Systems in most carbs. Note exactly
'where and how these - assemblies. fit
and be careful not to lose any of these
small parts sinee they are rarely sup-
plted in the rebuild kits. After check-
ing out these special parts, you can
continue the disassembly fol[owing
* the step-by-step instructions given with .

.the kit and in a manual... ..__.. N

Since the different types and sty]es
of” carburetors vary greatly, we can't
cover the entire rebuilding process
here; Howcvc_r, we will generally out-
‘line some of the major steps using”
pictutes of a Rochester two-barrel

- carb Wwhich is a rather commén carb:
that i used on mary GM products.

Vartous carb. rebuilding tips also:ac-
company the fol]owmg pics &

Coal e R

_important : consideration
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! The first mé]or step is refnoving the top of - Checklng the fluat is a very |mportant step. Remove it by pulling the retamtng
the carb (air horr)- from the carb body. . pin. Shake the float—if. there's gas™in it you need a new one. Remove the .,ﬂ.le[
There is us',ua'lly some linkages that must be ‘inlet needle and seat and save them. Remove the accelerator pump and other air

'ACCELERA

INLET NEEDLE

, - unhooked to accomplish this. This is the time horn parts according to instructions. : .
. to locate small parts such as metermg valves
that cap be easily lost.

*Don't get carried away when you're dis- pump in hght oil before instalfing it to bé sure :t seats correctiy.- e
" assembling the carb; Follow the instructions . . _ : iy
step-by-step and don't tear .down subassem- | . : : o N : - o
" bligs:unless specified in the instructions. ' ’ - : . .

*The. acce!erator pump is an important part that shoots gas into the carb under
heavy demand. A worn pump is what oauses lagging acceferation. Soak the new’

photos continuyed Gh next page

 ones and get. thmg:. organlzed for th  reas sembly

- Finish dnsassernbling the carb accordmg to mstructmns am;l organlze all removed parts and the _new parts _As previuusly
" mentioned, you may-have. extra-paits-in-the rebuitd. kit; Thrs 1s A good tifhé o match all the new parts W|th the remuved

1 — LN _ . = - T = . %1, ¢

. . . T .‘J:I, R
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Soak all major parts in carb soivent for  Here's a’good example of why you, should Reassemble the carb following instruc-
at least 30 minutes. Do pot place rubber, ~save. all removed parts. This carb -uses = tions. Make all adjustments very caré-
plastic, or any non-metal parts in solvent  two sizes of balls which could be easily . fully according to instructions—if "you -
—theygmay disappear. These parts can t mixed. All new parts should be checked don't, all of your time angd trouble has
be washed in-solvent and rinsed clean, - carefully against the removed parts be- been wasted. Float level is one of the .
After all parts bave soaked clean, rinse fore installation. . most tmportantsettmgs
them thoroughly in water and let them

S alr dry. .

After |nstallmg reworked carb and hookmg up alt vacuum I|nes and Imkages you can frre up the englne and ‘adjust the fuel

_:mlxture and idie speed as spemfled in the manual
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“WITH A~HEAT SOURCE, _
CHANGE FROM A |_|QU|D TO A\\ The R-12'is metered info a cogling’
co\l {evaporator] normally located inside

R,

) _ : hose of you who are farnttlar
o with T.QO.s know that during cer-
[ . _Yain portions of any operation,

' there are Itttle notes that read “caulion”
or warnlng ' Well, right up front, here's
awarning..about_foalin! _around_wnh your

2 tQ air oondltloner

TN
WAFINING

CAN'T BE HEADiLY‘DETECTED THIS

- REFRIGERANT: BOILS\{QT -21 DE-
. GREES FARENHEIT AND~CAN SEV-
- ERELY-INJURE YOU BY. FHEEZING

ALSO,.IF IT COMES IN-CONTACT
IT-"CAN -

ot HAZARDOUS GAS.

- Now that e’ 've got. the clrre‘ warnlngs_'
~ out, let's:take a look at your car's.air
conditioning eyetem to see how it works,

- and-maybe we _can clear up a few mal-:

" functions. :

oy
OPERATING 'T'Héon_v_' -

Analroondltloning {A!C)unit workson: ;-
~ the simple principle that when a liquid is

converted-to a gas, it absorbs heat from
its surroundrngs Using~an immense

~amount of logic, we see. that .when’ it's -
_reconvérted-from:a gaseou&etate—baek—btewaeheﬂronryourcrgareﬂe'or-

o < tray-all"dver the car). As the. air passes.
through ‘the evaporator. heat and m0|s-.

to & liquid, it gives up this:beat.

. . Inorder to accompiish this¥eat of heat
- -rernoval we need several components

) THE HEFRIGEHANT'
'HSED N A[Ft CONDITIONING BYS-
TEMS IS HAZ&HDOUS YOU CAN'T -
SEE, TASTE, OR. SMELL IT, AND IT.

' They are the compressor the condense

the' receiver, the éxpansion valve, th

evaporator unit, and associated hoses
-and fittings.

. As we go further into the a/c’s 0per,e '

_|s remove  heat from the passenger .

compartment, not add cold. The first

" step.in this chain is the. compressor.

“Fhe compressor. is' nothing more than

. a pump which is driven by the crankshaft °

via a V-belt. It picks Up a gaseous re-
. frigerant from .the -evaporator. inside the

clutch to. permil it-to be turned off when
‘not needed. .

" thé“car on the firewall, at about 30 psi.
The A2 is in liquid form al this point.
. Its boiling point at 30 psi is |ust above the .
freezmg poit t\of water. The R-12 there-+
- fore tends to b‘eﬂ absorbmg heat from
the coil.

“A blower toroes erther ineude qr out—__,__
thé setting,
e ‘air then
artment.

31de -air, - -dependifig o_
through the - evaporator: °
passes into the passenger com
- through those ||tt|e grllles {you

w. the:
- ones-we mean . . .4hose littie gnll&\t:‘at”
:no matter where you aim them, they still

ture are removed

' ‘and then passes into the compressor, as-

' R-12 pressure as it-leaves,

-a heat- exchanging couJ/resemblmg a .

‘the ‘car's -radiator. The hugh ptessuré

.- outside airis passed aver the: thin tubes"'_'{;'
; car and-compresses it. Let's refer 1o . -

. this refrlgerant {Freon) as R-12. The’
compressor Gses an. eleciro-magnetic-

bl

-the heat.it picked up. from the interior of

_ ceiver (dryer), a small black tank Yocated
" next tg the’ condenser or on one-of the.

._.'separatlng liquid refrigerant . from any .. |
" gas that:might-have left ibe congenser, .
-and ¥sb filters the refrigérant -and ab-
. sorbs. .any majsture ‘it ;may ‘contain. 1t =’

..tems, that aflows the R- 12 to be visually -
. F'Iernember thig sight glass

-.--'_vatuable m troubteshomrng a!c prob-_---."_-_'
lems. -

-usuatly on or.near the firewall. Thie valve; -
~shaped like & fushroom on some aftgr-
market syeteme controls the flow ot Ft 12 o

B _./.

The R-12 boils |n5|de thé eévaporator -

pressor is usually 200 psi. /-
Thé ‘R=12 then enteérs thé. condenser.-;

radiator ‘and usually jocated in front of ]
caused by the compressor is put lo work
at this-point and raises the boiling point -
of the R-12 to over. 150 degrees F. When -

and fins of the condenser. it .cools and E R
changes the R-12 back to a liquid, losing

the can. * = .
The llqumed R 12 then enters the re- -

fender, wells. This unit has the lob of -

incorporates a sight glass, in. most sys- : |

checked for the presehce ‘of bubbles_-
L it's-ine

. R-12 then Hows through a. Ilqutd line
to the e;epansron valve. This valve is’
aF e evaporator T, and

\\\ .
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"o the ‘evaporator. It provides only the f T T L : _
amount of flow that lhe evaporator can v . ;
Y handie. __ i ' , § o S - :
SYSTE_M'TROUBLESHOOTING R . . S T

CHECK COMPRESSOR BELTS . .. !

. Inspect belts for cracking, fraying, or

glazing. Glazing can result from, and

" resultiinslipping. A glazed belt will have]

a smooth, slippery surface where the ben,

contacts the puiley. - :

If the belt needs réplacing, do so, -

being sure you use only the belt spe; .
cified in your, pwners' manual. It your

compressor is dnven by multiplg belts R - 5 5 .

but only, gne is bad, replace both. B o L E LY F Y 2 oconoenser | 1]

_ sets areaexactly that ... . sels. ; : N I B it I I I I A AT I

A Replacing belts: Loosen the mour&b_;
ing bolts of the compressor and n'q'
the unit toward the fan 5o that the ¥
belt may be installed without pry
Check first though, to see if you can¥e:
plate the belt by loosening the idlef
. pulleys.instead of the compresso«r
Tighten the belt by pulling the com- . :
pressor away from the - fan, prying- |t'__-'
carefully wnh a breaker bar or, i ther L LRIy
mount has a square hole, by applying ARy En BBIER .
torque ca-the mount with a sockef%rwe‘ Rt L S R 3 RECEIV_EI?._I?SI_EE___
Belts should be tightened so that there - L. R B B A ST
is no slack and so that they have a springy : : T
feel. Moderate thumb pressure should I Lo L
_cause the.belt to yield ¥ to % ingh.for. - : oo o ——-a}eﬁmmmr F"o'n

. PR 4 'EXPANSIO
~_each 10inches between pulleys. Tightan ™. . [P Aang - t}%lg“”““ VALVE,
new belts slightly more to allow for beli : s % : B

stretch during break-in. - : wt NN HIGH PRESSI.I‘RE

If the be?tgs contlnue to slip, or are S - NN o m YAPOR -
noisy, chances are thal either the pulley .~ IO N mowsioe
i wom beyond fimits, or you have the 8 Te} = -
wro-ng be“m.— S

- B. Check compressor operation: The C
" front portign of the clutch should remain
- stationary. when the compressor is. -
- disengaged: If this portion of the clutch -
_turns withithe belt, the compressor is
operatnng iththe a/c selectors switches
“on,” the clutch should be turning.
i the compressor is not running, be
sure “all ajc controls are sét on full or
~ max. Alsc consider that some of these. - .
il' devils won't go on if the outside tem-
»" perature is below 5C degrees F. If all
- » switches -are set and the weather is
warm, the compegssor should operate
al feast wtermitt .
~if theclutch stil a%* 10 en_ga_ga pul!___
the wite t@t goes, to the chitch and check
for voitage withva volipeter. If voltage™
is present, the clutch is faulty and must .

be re 'Iaced re is no voltage, trace
fing ?éiard the ignition switch.

; |re to- a.frammis located
gt .ecen%er or flrewall and elec-

© assumé the frammis is a low- refﬂgerant
- prqtectlon swllch If you have voltage on
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contmued
THE BACKYARD MECHANlC

“TTtvoliage s preserﬂ at the oompressor

side, check wiring and connectioris back

to the ignition switch. Check fora-blown ™ -
a/c fuse in the fuse block, or-an inopera-.
tive thermostat (usually located behind -

the- ternp control knob]

C. Inspect condensar.and fan: ClJeck

condense_r for bent or damaged fins,and
FOD. Straighten the.fins as necessary,

° but be careéful not to damage any of the
. tubes. Check the fan for beni blades or

wobbling, and insure that'it is niot sl'pping

" 'due to worn belts. Remember that goofing
system malfunctions can _tause the a/c .

o functlon badly /fJ_ |

D Leaks R-12 Ieaksﬁshow up-as -

oily film or substance on’ the.various

components because compressor oil -
is carried around the entire system.along -
with the refrigerant. Look for oily ‘spots
" on hoses and lines, and at joints. A small -

 EVAPORATOR |

BLO\\‘ER MOTOR

& FaN ASSEMBLY“* o }u. _
b

: . COOL AIR.
§, :

L

) Blower motor and fan oporhtion

NOTE .

a/cis low on R- 1.’2 and wish to recharge
it wourselt with qne of the kils on the
market, please consider either having
it doné or asking your installation
hobby shop for assistance. No matter
what the labels on the kits say, you
should have a gauge kit, a leak checker,
and a purge kit to do the job right. By
the time you've pmﬁﬁased twao or, lhree

\amount of‘oil on the front of the com- ~—ifile cans of R-12 and the, hdse kit,

pressor is normal.

R

- SCREW {3] S

.§CREW '(2}"
. RESISTOR .—~"

FRONT HALF OF DUC.T'. -

© ASSEMBLY
GASKET —

|/ EVAPORATOR. ASSEMBLY .

'_‘REAR HALF or DUCT

< SEAL- EDGES 'wm-l

you re only about three dol!ara away

lustrations courtesy of Mitchelt Manuais, inc.

‘A

o SCREW (4]

BODY SEALER

.3-'-Evamer assombly : iocaﬂon (Ganefal Motom)

. if you determine that youf' - from, the price most a/¢ servicemen

. shop ..

BLO’UER S\\'ITCH

charge lo do it. An added benefit of

having a prodo it)s that he canevacuate . -

and dry your sys(em while he's at it for
litlle or no extra cein. I you still want
to do it yourself, check with the hobby
. most of them have at least the
gauge Kits. Trying 1o pul two pounds

of R-12 in a syslem lhat needs only 8.

ounces cannot only-be frustranng but
possibly dangerous

|- .. AR CONDITIONER ¢
- | HEATER ASSEMBLY .~

a . AR VALVE ASSEMBLY

B
L) .

: gasi-:t'r

- STAMPED NUT {5}

P!.ENUM BI.OWER AND




Restrictor Motor

b

Woter'_Vulye_ L , -
Expaniion Valve & Sight Gloss _ HIGH PﬁESSUFlE. ‘_I/NLET_ -
b iy RELIEF VALVE s
- SIGHT GLASS

A;XC Thermostat
Swifcl'_l

R Trans;. Dipstick
 Typica

P .
o -

/E/' Sight glass: Start th& engine and
. adjust idle speed up or set the idle cam
ona hlgher notch. Locale the sight glass
and remoVve any covers, and clean it

-~ with a rag (if the receiver is near the fan,
use caution to insure the rag doesn't get
caught in the fan}. Have someone set

T

- the- sight glass. The glass should fodm

grees, the glass should become com-
pletely clear within a féw minutes. A
few bubbles will bg present at the
cooter temperatures even if the system

appear at warmer temperatures, if indi-
- cates the system is slightly low on R-12

~charged. If you sée severe bubbiing or
the glas® remains completely clear
“from startup, the system probably is

e

" be hot, so watchit. The line should be

warm along its entire length. A drop in
_ temperature indicates a clog at the point
+ . of the temperature drop.
+ ogeurs at the receiver, the receiver wil

“awith moisture or dirt; #

atthe compressor should show a définite.
ditference:ifi - ternperature, one hot and
one cold. If they feel about the same and
the 'sight glass doesn't foam even at
- startap, the-R-12- charge i$ probably
pompletely gone :

Blower Motor Resistor
LI N

c-cGmponshtfocation (Ford) ,

. ajc blower.and.controls at max and watch

and then become-clear. Unless the out- -
side temperature is less than 70 de- R

" is_operating correctly. If a few bubbles

........ ..and_should. be. ledk-checksd.-and-rg~.1io

© very low and needs a charge. If the glass -
+ foams and.then turns clear. go on te G.

<"F. Line temperature: Carefully’fesi .
-~ along the tube that runs from the con-:
. - denser to the expansion valve. | may . -

It the drop
~ havetobe replacedpecause itis clogged o

‘The main suction and dlscharge ||nes B

=

RECEIVER DRIER |

OUTLET .

“ LOW PRESSURE -
PR LCUTOUT SWITCH
~

. - .

} .
Fleoeiver assembly ]showing glght glass

A

G. Blower performance: Operate the
system-with the blower at high speed
and ihe lemp conirol set at the coldest
setting. Engine should be at fast idia.

The temperaiure at the discharge vents
will vary with the weather but most sys-

- terns will maintain a comfortable tem-
perature in all but the hottest weathery.

. Above 90 degrees, expect a slight re-
duction in cooling.

if the outsidé temperature is normal
and
normal, suspect the blower or.tempera-
ture fcontrol system.

] ;the blower operates on aII sDeeds_

andjchanges i
control switeh'i

paed whien thé*blower
éq_hi s operational.
If :;ioperates on only ohe or two posi-

- the engine qqmpanmen\ on the evapara-
“tor housing. Hemove it and check for
burning of shomng coils. . '

if the -bidwer doesn't function at all,
run a iumpe'r wirefrom the positive
- battery terminal or the fuse block to the

fun, check the ‘Ground: strap
- If the system output is inadequate,
~aven though the blowér is good, the
) temperalure controi systesn may be the
- glitgh. Have-a huddy ‘move the tem-
perature controt leve‘nhback and forth
. white you-looK TTidér the'dash for a mov-
ing .control cable (when Under hood. or
. dash, remove rings, watches, braceiels]

--or an air mixing door. If there is no ap-

parent cable movement, but shifting the

temp control knab has an effect on com-

‘pressor operation, have the thermo-.
static .switch checked by’ your fnendly-- E

afc semceperson

or-speeds, suspect a faulty blower .
-resistor. This'gern is localed (usually} in

blower “motor tarminal‘ If it still doesn t.

The.cable operates either a water vdive,

)

If the lever is movlng an air door or -
water vajve, inspect the linkage to'see if.
il is operating properly. The most com-
mon problem is an incorrect adjustment
or a slipping adjusting screw. The adjust-

menf is usually made on the clamp which
holds the cable in place. Adjust: the
-cable's position so that the door or water
valve will move to'its fully closed or
- magimurm position just before the tem-

. perature conlrol reaches its max travel..
e a/c perfomnance.is.still below . V¥hére a vacuum-operated{water valve

is used lo stop coolant fio
heater core at maximum -¢cooling only,

through the

+ check the vacuum line to the valve. If

the line is not cracked or kaed have the
! valve checked.

If the afc works OK for 20 to 40 min-. |

utes and then begins to go away, the
evaporator core is probably freezing up.

The suction throttling valve or, de-icing
- switch causes this and will have to be-
inspected or repaired by a quallfled af'c .

persen.

. HQBEY SHOP?

Don’t forget your insrailatib_*hobby.

" shop when you have a/c problems. Most

- shops have the' a/c-manuais you'll

need, and many have skilied. a/c tech-

nicians that tan help guide you through
the maz€ of wire-and tubing. -

Also, as with other Backyard Mech._'- o

anic articles; we advise getting and using

the correct'"shop manuals and safety -
equipment. A/C Serwcmg can requ1re:-
safety .goggles, insulated gloves pres--
sure gauge sets; and special” pressure-

‘vesséls and oonnecllons

Don't-be alraid of domg your 0wn-' -

troubleshooting, but remember that major

alc repairs are best acoompllshed witha - -

little quallfled help. @ o




“The spark of lite

ignition systems.

"~ we'll move on to the latest generation of
high anergy systems T

. " sources wer@ gither the "hot tube" or

.. .veloped by. Flobert Bosch and ‘Frederick
¥ Simms,

in ignition ‘systems was developed by
harles Kettering at his Dayton En-

. for use on the 1913 Cadillac,
. This ignition system, still knos
~-as the: Kettering.system, is the

- In this fssue we'll bover iate model coil’ '.
- ignition systems, ‘and.in the. nexi. issue -

A Quick Hlﬂory Unﬂl 1914, |gm|on_-'-

the high or low tensign magneto de-.
In late 1913, the frst real Improvement '
gineenng Lab {later:known as Delco) i

igrl-
' tion system. It was used from about 1914 .

* until the mid*70s. and was the most accu- - -
_ _rale. Qompact ‘and emcren__f‘\:_g_nitron :

- - tion "coil, to ‘closed distributor ¢ :
. points,_to ground, and back to the bat-
P ._"-"tory A multl Iobe carn on the rot' ng"

, « ucts and-Chrysler slant snxes have the. same

'.-system untll the advent of the new gen- ’
© .ergtion systemns. :

for your car .

T gnition. systems ‘have come-a -
.. ‘long way from the red het plat- -

-inum tube used' to ignite: fuel in
the éarty 1900s to today's breakeriessl"

~ignition ‘Basics. The pans composmg
the Kettering, or coil ignition system, are -

“the electrical energy:- source (battery)

ignition coil, condenser, -distfibutor, |gru-
tion switch, low and hlgh tengion w1r|ng, B

and the spark plugs. . -
The ignition system-is. taskacl wlth

_‘producing high voltage surges and then
directing these surges to the correct -
_spark plug ‘at the correct time.. The
“surges, or sparks, must, be timed to ar- -

rive df"the spark piug at an instant near’
the end of the piston compression stroke

~and in reference. 1o the"piston position.

The spark from the spark piug then ig-
nifes.the compressed fuel/air ‘mixture, -
with the resulting explosion forcing the
piston back down the cylinder and pro- -
ducing power. '

-The ignitibn system mvolves two in- :

<" dividual circults. One of these is the -

primary. circuit composed of .the igni- .

~ tion switch, primary winding of the.igni-
tion coll, dlslrlbutor contact points, and

_"'condenser ZThe. other is the secondary

'+ (or-high_voltage). Gircuit, ‘including .the -

" secondafy

..the_high:tension lead, distributor cap,
-rotor, and spark plugs. -

mn;:ling ‘of the _ignition coil,

‘Wherr.the Ignition switch is closed,

current flows lhrou»gh the- primary: clr-
Cguit-in_this manner: battery,

through primary winding of tha

With the possiblle exception of sGMe Ford ',
producis, distributors are always placed
where lhey are hard 1o get to. This Chrys]er
340 engine is a good example. GM prod-

access E)roblems




: HEH ‘ L _
h‘bﬁck ‘e the secohdary wiridlng

distnbuior shaﬂ causes the contact
pomts to open-and close. When the
points open, the ‘current decreases
“rapidly in the primary winding of the.
“ignition coil and a high voltage Is in-
ducad in the' coil's secondary winding
{more ‘about: tha phenomenon cff'
:nducﬁon later)e -

: This- induced high. vgnage flows

through the dlstributor cap to the rator,
“.ihrough the spark plug lead and 1o the
spark plug. The:voltage arcs from the
center. electiode. of the plug to the
ground or. angle ele-ctrode, lgmting'
the air/fuel mixture.

-The secondary current flows from the

coil secondary winding, across' the dis~
__tributor rotor gap an_d sn_ark"fplug gap,
’ D’r’. ) .
Thls plctorai af me Kettenng |gn:llon sys-
“em ||Iustrate?:1hat 1he system hdsn't changed
-muych since 1914. Detail :mprovernents have

through ground, tha battery and the

“ignition switch. The contact points then

retlose and the cycls repeats The'next-
" firing spark plug wilt then be the ong
" connected to.the distributor ¢
. that i aligned with the rotor
* contact pomts separate.” With the ‘'en-’
gine running, current flows” through .
—..the coil primary calibrated résistance -
_ wire; the other lsad connected between -
."w the coil and solendld terminal is a by- .
~ pass. feature (more aboul thus undar"_

. insert

COILS). - ‘a
When the contacts separpte. a high
voltage is induded in the coil's” primary
winding. This voltage (about 250 voits)
causes an arc lo.form across the con-

[ i

N

‘been made bul components remain basically 7 . -

the sarne

L

"taut points 1n order to quickl

and controt the-primary. current: arld pro-
long. conlapt paint:life,- a* capacito

(called a condenser when installed. in-
ignition systerns) is elaclrlcally con—

i - nectsd across the paints.
hen the - .

Pistributor Function.. When you open
the hood, one of the ﬁr%t things you se
is a plastic device with-a multituge of
wires leaving the-top: and: sqatterln
atound the engine in different.directions:

it's  the . distributor. .Don't worry

. though it's not as-complicated as it looks.

A distributor has three basic functions.
One s to opbn and close the low tension -
circuit between the battery and. the cofl -

. 0 that the primary. windirig ‘of the coil. "
_ is supplied with infermittent surges, or;

- c‘onﬁnusd )

) distfibdior- cap

_ignition coil

prlmory clrt:l.llt —

secondary curcuntt:l -

5

lgnmon
- swutch
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This cutaway reveals thai. in some engings. the distribulor has two functions. Drive |
shatt {A) and disiribuior dweshan hag an extension (B} thal is uséd to drive the oil pur
- \ z o
o (nghty . * ‘.“‘. ' . \ - \ o , o PR P
Culaway of vacuum advance mechamsm showmg advache and retard diaphragms{mere RETAHD sTOR . e T
in texl] fCouriesy Foro‘ Moror Co.) Ca S . ) "E ) - NANIFOLD
- _ : - _ | - : 2 ! 1 . wACDuUM
tbeww) : ’ o / o : . coumechor\t
S Distributor for gight- cylmder car has ’ e RETASD
s -+ gight lobes on cam. and shows slot ;

. . 3 - CraPHRAGHSPAING
used fo index rolor. location of points vl :

and condenser. FACLUM

v AGYaNCE 5T

VACUUM ADVANCE SPRING

ADVENCE DIAPHRAAf




" spikes, of current. Each spike builds up

" a magrietic tield within the coil. The dis-
tributor then opens ‘its circuit, so that

lhe magnelic field will collapse and

cause the coil's secondary windings 1o

produc:e a high voltage surge {for more

" info, see Coils).

The second function is 1o time these

Koltage spikes wilh regard to angine

equirements. This is accomplished .,

by the centrifugal andfor-vacuum spark

‘advance mechanisms,

- The last function is to distribute or

- direct the spikes through the rotor, cap,

and high tension wiring to lhe s‘park

Plug that is ready to fire next. © -

g typical-Keltering—system—dis-

“tributor -consists.ol a housing. drive

shaft, centrifugal advance assembly,

vacuum advance diaphragm and link-. .
| age, breaker plate assembly, con-
enser, rotor, and distributor cap.

The distributor cap, rolor, and high

.tension leads form the system which.
directs the high voltage impulses lo

-tHe spark plugs in ¢correct seguence.-

the breaker lever, the cantact support,
and the_condenser. When- the point
cam attached 1o the dlslnbt.nor drive shaft.
rolates: each cam I6be gontacts the
breaker lever rubbing block and causes
the pbints to separate,” which.in turn

‘ earlier. With every breaker ‘point cam
revolution, one spark will be produced
for each cylinder (remember though,
since each cylinder fires at every other
crankshalt revolution in a four-stroke
.engine, the distributar there&n{e rotales

- [ P
The breaker plale assembly contains

creates the voltage ‘spikes'mentioned

The distribuior shan and weight-base
assembly is fitted with bearings and
rolates inside the distributor shell or
housing. Centrifugal advance weights
-are pivoted on studs in the weight base
~or on-the hoftom. of the breaker plate,
»and are free 1o rnove away from the
‘vance springs connected to the breaker
tam assembly. The breaker cam as-
sembly slip fits 9ni the tap of the shaft
‘and rolates wnﬁthe shaft, being driven

advance weights.

Outward movemedtof the welg hts ad-_
vances the cam assembly in relation to
the shaft as engine spéed increases
{1.e., the more engine speed, the mare
he spark is "advanced") and therefore

at the spark plug earfier than at |
speed. Eath engine model requires
‘an individual spark advance "curve” .

&

by the'w'eight springs activated by the

provides a means for the spark 10 arri;%t

10 insure delivery of the spark at the right -

' contmued

instant for maximum p0wer al all en-
gifie sheeds. .,

An improvement in fueheconomy on
engines operating under: part throttle
conditions is realized by supplyihg ad-
dilional spark advance. Vacuum .ad-
wvance ‘mechanisms are provided for
thrs purpese. Engine vacdum- from the
.tnlake manifold is routed 1o a diaphragm
‘connected to. the breaker platg, and
. the breaker plate rotales’ to provide an
- earlier, or advanced, spark. ‘.1

... Centrlfugal Advance. The cegtnfugal .
“advance mechanism (Weights and
* springs} times the high voltade spike

-produced by the ignition coil so that it

“is delivered 16 the plug at ihe correct
time, as determined by engine speed.

rWhen an engine is idling, tﬁe spark

IS hmed to arfive’ at the plug just before

e piston reaches the apex of.ils travel

C or top dead cenler). Al higher

- engine speeds there is a shofter inter- -

val -of time available for the fuelfair

" mixture to ignite and burn, Cohsequently,
-'it's necessary to deliver the spark earlier

in the combustion cycle to ingure com:
plete ignition ar¥y burning of the fuel.
The centrifugal advance mechanism,
consisting of twe weighls and springs,
-déetermines the amount of the spark ad-
vance. The waeights:are thrgwn out (due
to centrilugal force} against spnng,ten-
" sion as the distributor shaft rotates with -
increased speed The motion of the

weights turns thé bréaker cam assembly

so that the breaker cam is rotated in the

diredtion of shaft rotation 1o an ad:

vanced posilioch wilth respect 1o the
distributor drive- shaft. The higher the

‘the backyard mechanic |

- breaker lever assembl

draw air from the air-light chamber in the

vacuum advance mechanism and this
causes the diaphragm to be moved
against 1he spring. This motion is trans-
milted by linkage to the breaker as-
sembly. Total vacuum advance is gov-

“ermed by the amount of vacuum in the

intake manifold, up to a limit imposed by
the design of the d;aphragm,and linkage
dssembly.

Dwell Angle. Dwell, often referred to as

Lcontact angle or cam angle, is the num-

ber of degrees of cam rotation during
which the points remain clgsed. It is
during this period that the current in the
primary coilwinding increases. Although
the cam angle may :not change, the

‘length of time the contécts remain closed.

decreases as engine speedincreases. At
higher engine spdbds, the ignition coil
primary current doesn't reach its maxi-
mum valde in the short-lengih of time

‘the poinls are closed. in order to store

the maximum amount of energy obtain-

able from the coil, and thereby obtain

sufficient energy to:'&s the plug, a
Y

well at high speddls is necessary. The

_ dls{nbutor is equipped with a special

43

' and ‘pérmits clasing earlier,

hlgh -rate-of-break cam and ‘a special -
high speed breaker léver which is’

capable of following the cam® contours

al high speeds without "bouncing.” The .

at will operale-

h-ratesot=breakTam: separates the "

olnts faster for each degree. of rotatfan
tectively increasing dwell.
Condenser. The ignition condenser is
a capacitor consisting of a roll of two
layers of thin metal foil separated by a

lhus ef-

—engwe—spgsd—‘me—fm—rhn—wemﬁts ——Tnirr sheet of insllation. TATS assembly

cause the-cam’to rotate, thus advancing

-the spark earlier into lhe combustion

cycle,

Vacuum Advance. Since‘centrifugal ad-
vance isn't realty effective at low engine
speeds we must have another means of
’advancmg the spark under conditions
of low englne speeds or partial throltle
~sopenings. This low speed advance is
accomplished by the vacuum advance
Ssystem.

‘The vacuum advance mechanlsm has
a spring-icaded dlaphragm_ comnected

.. by linkage to the distributor breaker plate.

The spring-loaded side of the diaghragm
i5 air-tight, and s usuaily connected to

an opening inthe carburgtor. This open-
_ing is on the atmospheric side of the
throttle' piate when the throttle is -in-the_

idting position. Inthis posmon there i is'no
vacuum, ’

When’ thé throttle is pamal!y opened, .

is sealed in a smaliMetal can with a ﬂat
washer providing a tight seal. .
The high voltage “induced in the Goil

.. primary winding causes the condenser
plates to charge when the contacts first

separate; the condenser then acts- ke
a short circuit and current fiows into the
condenser 10 rnmlmlze arclng at the
points.

Coll. The igniion system wouldn't be -
of much help if it didn't have high voltage .
In order o

to deliver to the plugs.
develop this high voltage, we rely ofy the

ignition coil. -

it swings past the opening of, the vacuum -,

port. Intake manifold vécuum can then .

An ignition. coll is essentlally a.pulse

transformer that steps up the low voltage
frdm the batieiy or afternator to a volt- - =

age high enough to ionize the spark piug

\CIEP_EE ignite the air/fuel mudure in the )
Cylll'l er — . .' U
CTA typical coit is made: up of a. prlrnﬁnryr

winding consisting ofa few hundred

turng. of relatively large wire, and a

secondary wmdmg mvelwng many

canﬂnuq'd_
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|, CAM ASSEMBLY

CONDENSER .

BREAKER POMTS

BMREAKEN PLATE
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.

 ¥YLOM PAD (1 USED)

CCLIP

e Y .
- HY.I‘..m. SPACER: '"‘
WASHER ASSEMBLY

'thousands of wrns. of ‘very small wlre
. These windings. are .assembled over
- soft’ iton_core Sloged By a “soft-
all. This assembly is then fitted
into a one- p(ece steel or alumlnum ‘sheit
hi

p—ﬁf rmolded:
high- dlelectnc: (msulatlng) material.
" Cails are sealed to prevent entrance
of ‘moisiure; which could cause coil -
failure. During manufacture, the coil

. case is filled with haot ofl. As the oil -

Ed

4

temperatur_&deereases to room tem- *

'_-—pera'ru?"" the oil contracts, thus allow- ;‘

ing room for expansion when the coil.’
“heats up during normal operation. The
oil also. acts. as”an_insulator lo. prevent
voltage art-over withif\the coil.

-In-an |gn|taon5yste “sufficient: primary -
circuit resistance must be prdent to
:protect the. pomts from excessive arc-
ing or buring. .In_some systems, part-
of this needed remstance may take the
form of a separale resnstor or call-

56

§

~advance mechanism, and ignition coil:

_ distributor timing) must be changad (like

g cran_kmg causes a iower prirary cur:

s

Gaheral_reiationship of distrbutor, vacuum

White wedge-shgped object in center is
distributor hotd-down miechanism.’ When

during a tune-up) hold-down clamp must
be loosened io; aljow distributor o be man-
ually rotaled

' .

{ri hl) s
IPB (internal parts bmakdown) of Pinto
“distributoc.-gives general idea of configura-
tion ‘of most conventional distributors. Note
use of small nylon pads under breaker plate
lo ease Iriction.

{Courtésy Ford Motor Co.) \

o

brated resislance wiré cdrinecled
between the ignition swntch and the
_coil primary terminal. -~ -

_Duting cranking, most external re-,
sistances are bypassed to.provide full’
battery power to the coil to aid in star-
.ing. The higher currents developed dur-
ing cranking are not sufficient lo cause
point deterioration because of the.
Short periods of time spent cranklng

“réhnt, so the resistor bypass feature is an-
" offsetting feature. Bypassing the re-
: sistor. with_the engine operating will.
, cause rapid delerlérahon and lallureE
of the points,
The Final Link. The final I|nk in the;-
" ignition chain is the spa::l;(/sp:qu/Tﬁrg_
device, which appears so-sifple ex-
ternally, is actually-s6 complicated in’
its operation and relatioh to engine per-

‘formance that we're going o do a sep-r
arate BYM for spark plug @ . g

& .

Next manth, we covgs _B_Els; HE!s;-
- LEDs, and X-sistors. . nd we'll even
explam what"all those imtials stand forl

(DHIVEF{ wlshes fo thanl( Mr. Joe Hallel‘l-

" of Action Auto Parts, San Elernardlno;

" CA, for providing the distributors photo?

- graphed for this article. ]




— o femove [he asnbulSi T raght—Aall 1gn'ﬁ§'n—eeﬂ—eeﬂﬁeetlﬂﬁs—shauld be—tight—and—free—of- vorrosron—ﬁmy"dm—mrterrmna1

. tefl; With distribulor cap remaved, the first thing you see is-the rolor. Rolor conlact end can become pmed wllh exlended use, angd conlact

. spring piece on lop may lose tension. Rotor is a ship fit on distribeitor -5haft and will have an inlernal projection o match a slot on distributor
. drive;shaf 1o insure corract orienlalion. right; Distribulor cap should be checked occasnonally for gracks and conlact wear., A bad dis-
tributor drive shaft can wobble and allow the rolor 1o «wmpact the metai contact points imbgdded in the cap. The cenler graphite contact bul-
ion may lose ils spring-loading and nol make sufficient contact with the rotor to insure ‘complete ignilion,

]

S [ poml out thal the screws ihat secure the points can be easﬂi fost_into gng of the_hQLes_m_lhe_maakELplata___and

ol the h|gh vollage to “run off” and may resull in insufficient voliage to the spark plugs

a'eﬂ‘ lf Igr same reason you {md it necessary lcu remove lhe distributor., hrsl make an |I|ustral|on Ilke this. | shows the position: of the rotor
reiatwe to some reference point like lhe vacuum advance. Since: the distrbutor drives uses helical instead of straight. Zut gears, ihe-shaft
“will rotate as s removed. Unless yousknow the correct final rotor ofigntation (By your drawing) you probany won't get he distribulor back
in correclly. right: This is aboul the point where the drive gears will begin 1o mesh. As you go furlher in, shafl will furn. Ifyou havent made
your drawing, you wor't know where the rotor is supposed to be ofiented. Also, in some tars, you won't be able to get the distribdior all

.lhe way in because the drive shafl exlensmn won't mate with the oil pump shaft correcﬂy Like we said, make thal drawing before you
pull thal dlslrlbutor‘ '




. _ieft: One nice thing about the new ignition systems is that it's pretty difficult to hook them up incorrectly aﬂer% chmponent
—— change. Ford-Dura-Spark control module shows how spade-type, male connectors and keyed connecior housings are copstructed
to minimize assembly errors. right: GM HEI distributor cap is much changed frof conventional cap. Large well in cap Is~where
- IEE— ignition coll goes, and projection on left is glectrical connector. Pen points 1o new design of spark plug wire Zonnectors.
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n the last BYM Back to Basics,

. we covered the opseration of the

conventional, or Kettering. igni-

tion system. We showed that the purpose

of the ignition system was to develop

‘high voltage, timg the high voltage de-

livery with respect to engine speeds,

-and then direct the voltage to the cor-
rect spark plug.

Today's ignition systems accomphsh

.exaclly the same thing, but they do-it

with -greatér accuracy, higher speed,
and generally, less components.

No Points. It vas long hoped that,
‘eventually, an ignition system could be
designed so thathe contaét points com--
| mon to the Kettering system could be
eliminated. The need to eliminate points
was caused by several reagons. Ong,

points wear out-guite #pidiy, considér- .
ing.the.lite of other autdmotive compo- ¢

_nents. Two. at higher engine speeds,
conventional points tend to “bounce,”
that is, they stay in. the open position
when engine (and therefore distributor

shaft) speeds are high . . . the points

- just do not have enough spring tension
(or enough time) to close. Three, the:
rubbing block,. a fiber dévice attached -

to the points, wears quite quickly. As it
wears, dwell changes. Along with the
change in dwell, rubbing -block wear
will- not allow the points to open to the
specified dimension and will cause them

: to burn more easily.

Early attempts to ehm]nate pomts

" resulted rof in point” elimination, but in

reduced voltage carried by the points.
Transistor ignitions solved the problem
of point *burning and wear, but didn't
solve the other problems :nherent in
conlact pDII‘IIS

ning- of the end for the Kettenng_|gn|t|on :

as we know it. New strides in electronic
technology enabled manufacturers to
deveiop breakérless, -high-energy igni-
tion systems that did away with the
problems associated with conventional
ignition systems,

'Not only are the new ignition systems

“more reliable than conventional systems, -

fhey deliver higher ‘enargy levels, they

“are easier 10 work on, and they have

become the first link in a chain (along-
with carburetion. and exhaust) that “will
allow us 1o sirangle. harmful exhaust
emissions.

Transistor Ignition. As we mentioned

 earlier, transistor (X-sistor} ignition was

the firsl attempt to really imorove the

Ketlering systém. Transistor systems,

have some advantages to the Backyard
Mechanic because they can hbe easily
installed in any conventuonal system,

and really do increase point life. A'good-

aftermarket transistor system wili also
increase voltage levels and thereby more
fully combust the fuelfair mixture with
a resultant slight increase in.powér and-
mlleage

= How It Works. A transistor is a small o
electronlc device that Contrais’ TUrreRt

via the conductive properties of an
element knewn as germanjum. The
word “transistor” - originates from the
term “to transfer resistance.” "

The transistor in an ignition system
provides a means of furnishing greater

current to the ignition coil -with an ac-
_— — _companying larger secondary voltage

for spark plug firing. At the same. time,

"it supplies less current to the ignition

Jum__.mleu.elated_puman;ugnmon—wcuns_m-_

contacls thereby prolonging their lite.
" This whole deal is accamplished by using

whereas thié Kettering system uses
only one such circuit.

5
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‘The system consists of a base circuit "

{low voltage trigger circuit), coil primary

{collect®r) circuit (low voltage primary

- cireuit), and a secondary (high voltage

coil) circuit. Current will not flow in the

. primary circuit unless a current is fow-

. .33 ohm resistor, the. ignition switch,™ -

ing in the base circuil. A very small

Ford Dura-Spark. In the Ford Dura-
Spark solid-stale system, the conven-
tional breaker plate and cam Assembly
is replaced.by a magnetic signal-gen-

- erating systern which detects the dis- *

cuirent in thé base circuit allows a much .
- larger ‘current flow in the primary. (col-

lector) circuit.

In actual operation (see Flg 1), a Ve-
amp current flows from the battery
through the ignition contacts, a common

and back to the battery.
This small current flow (let's call it
control current) permits a large 12-amp
current 1o flow fromn the battery through
the ignition coil, the .43 ohm collector
resistor, the toroid, the transistor col-
Iector and emitter, the comman 33 ohm
ignitipn switch, and back to’

the battery. Since this cw

‘$gcondary windings to build up a high

tributor shaft position and sends. elec-
trical pulses to'a control module. The
module switches off the flow of current
to the coil prisnary windings, inducing the

vpltage charge which is then directed
o the spark®pilugs as in a conventional
system,

../ The. control, rnodule contains timing

circuits ‘which' then, close the primary
circuit, allowing it to build up a suf- |
ficient charge that will enable the sec- .

- andary windings 1o produce the high

the power to the ignition coil, we refer

to it as the power, or coil, circuit.
DUring the -dwell, when the. contact

. poents are closed, current flows in both

circuits. When the points begin to open, -
the cdllapsing .magnetic.field produced. .

in' the toroid sends a reverse pulse
through the control circuit, stopping all
electron flow in the control circuil. Be-
ause lhe contral circuit triggers the:
power circuit, current stops in the power

voltage required to fire the next cylinder.
In effect, this liming action sets the
dwell. {Remember dwell? The period
of time that the points in ‘a Kettering

~ effect inthe coit primary circuit as the

rolor or armature,” driven by the dls-
tributor shaft, which rotates- past the.
stationary pole piece of a pickup coil.”
The number of leeth on the armature
correspond to the number of cylinders
in the engine. A weak magnetic field is
provided by.a permanent magnet which
is part of the.pickup assembly. Ve

.As each tooth of the armature moves. |
away from the perrnanent net, an
eleclrical sngnal of opposne olarity-is:
generated in the plckup coil. (stator).
As the armature tooth nears the magnet
and moves away (as the distributor
shaft rotates), the signals generated go’
from positive to negative; however, when _
the armaiure iooth and the SIator tip |
are aligned, the signal is zero . be-'
tween positive and negative. |

This -zero signal tells the ‘control
module to turn off, producing the same.

"'-'_'_'_—"—'.-———_-——-T-—.-_w. et

obening and closing of con-

i i

TACH mcl\' 'ﬁ'é"'

= m"’;

L1

ignition system it ‘breaks” |
the primary circuit,

- Thé sudden stoppage of

-} cwrent in the ignition coil

- |- primary windings- causes:

| the magnetic figtd to col-

Japse and induces high |

. voitage in the coil secund-

A
“IAs_engine_speed in-|

——girouittoo:

This causes - the magnetlc held prov
duced by the caoil.primary mndmgs to

- collapse. and sends very hlgh voltage '

{generated by mductance in the coil

secondary) from the Soil to the spark’

plisgs. In addltlon,_mgb__uoltage is..also.

induced in the prlmary wmdlngs of the.

- power circuit.

Normally, this would be sufficient to

- cause - transistor- destruction inasmuch
‘as the induced voltage instantly rises
above the load level  of the transistor

' “until it reaches . lhe breakdown level of

“the zener diade. So, this i$ the reason .

we .incorpdrate the condenser in the -
power circuit . . . it ‘absorbs ihe high .
voltage current and keeps it within load

" limits until. the zener protection level is

reached” Discharge .of the condenser

" - voltage from zener level’lo system volt-

"~ age takes place by revers<-flow through

il lhe power cnrcunt

¥ the power circuit; except wat the tran-
_ *gistor is bypassed by the diode which
. freely passes this reverse current.

We thén close the points and com-
plete the cycle by causmg current ﬂow

- a—,—_.'|-||1|:::,, —

JsTripyton

creases; thetine span be- |

tween alternations of cur-
rent (the zero signal)
-decreases. In this way the.
. clontrol madule knows when
te open and. ‘dlose the __pn- .
| riiary cireu, . T
; \NOTE. Ford advises that
‘ -the '77 Dura-Spark system
[ ‘wses acoil | current regutator:
"’to provide a stall shut down
.| fedture. When the -engine:
" stalls, the module shuts. off’
. and locks. Unigss the igri-

tion switch is first turned to°
the start-position;-the rmod-
ule will not. prowde any |

FIG 1

~ Ford transistow igl'liliorl systel;n is a}plalned II;I text
_ {Schemanc cotrtesy of Fond Moror Co)

-'system remain closed) Because of the .

inherent stability of. the' control module,
dwell adjustments will-paver-be needed

 With the Duva- Spark system. .

K follow the pattern of a. gear shaped Iron o - E

Signat:.generating systems generally' '

’spark. :

-« Readers should also._

‘note that because of he |
“increased “high., voltage.,

: ‘new spark plug wiring svs-.

- . téms are’ being usea. -The'
. .most. apparent dlfference
Listhe Iarger diameter of the.:

. plug wires, up from 7.mm;

* to 8 mm., Also, silicone




Fo ale connectors are used to naqate posslbillly ol' voltﬁne teaks. rlg y
this GM HEI rotor report thaf lhe uprlgh_t portion may crack where It Jolns the maih
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the backyard mechamc
) contmued

. n ' ) ! :-,\. -'.?.‘ .'
grease, either Dow-111 or GE GGB27
..is required wherever instlator areas
: : : “‘nteﬁglce" '{connect} with the distributor
S'r.n:}'mn . TOOTH MUST.HE PERFECTLY cap. COil: o Q-UQS This silicone grease

P . A ALIGNED WITH STATOR ' is necessary {G‘*prevent h|gh voltage
. ! ' EACH 173 TOOTH ERADA IS runcif.

EALIAL 10 7.3/4 ENGINE
I: ||I |I|

DECHEES TIMING ERROR " Chevy HEI. The Chevrolet Hrgh Energy
] ' Ignition was introduced- in January
1974 and was used primarily ‘'on their
high-perfdrmance, models. It is similar
. to the Ford breakerless and other no-:
" point systems in that the contact points
are sliminated:fand high voltage is
“triggered” by an eectronir signal, not
by the rnakm@a@ bresking of con-
ventional points.
The HEl system consists of a com-
. pletely new and different distributar
-assembly that combines alfl the ignition
components infb: one sofid state elec-
: S tronic unit. The“ siribulpr *housing, en-
_ e cioses the vaculin and’ centrifygal ad-
_ ' : vance units, Aelebfronic modulg, pickup?
) o L : - coil and pole piece (knowrt in others -
) tems as the stator and reluctor}, timer
core, capacifor, rotor, and distributor|
shaft. The distributor cap houses the
ignition coil ‘and is lasked with directing
-high voltage impulses to the spark
plugs as in-conventional syslems.

A convenient tachometer (engine
speed gauge) connection is incorporated
in the wiring connector on the side of
the distributor {except '77 models); how-
ever, it will activate oniy certain models
of electric tachs . . . better check with

Static timing position of stator for eight- .
cylinder engine. Air gap between stalor and

) armature must be adjusted when new statar
== -—— i~ g inistalled; AdjusT air gap onfy with non-
: . mfilgnetic_feeler gauge (brass or plaslic}.

: PaHMATU_MQLB.LNf‘ your Chevy dealer before you buy.a
m__wm_s RETAINING CLIP R S .o 7 tach for this system. NOTE: The ta-
MAGNETIC FICKUP ASSEMBLY SIS E e

. Armature for Ford: syslem has two |ndexing ,
grooves. Armalure cahnol be installed back- :
wards or upside down, but indexing roll* pin K .
must be installed aor armature will shift posi- . _ : o=
tions on distrbutor shaft. - - ) : ) e

vacuum 1]
ADVANCE {

| B ST

L

. Control module for,
¥ Chrysler system i
;.. firewallmounted and
" - has pin connectors

- .for ease of replace-
i - merit. U-shaped de-’
" vice is -heat 'smk
for transistor "in
center.. Heal_is the
“enamy of salid-
- state devices, so-if
‘a module. goes bad

" rapidly, move the.
* New oNe ‘loalocatnon
ot soj, near-the
.- angine, /of . where a.
“flow. of cooling" alr
isavall !e R

i ) SLEEVE
- AND PLATE

) Explodod view of Ford Dura- -Spark dlstrbutor -
shows snmpllcnty of de5|gn : B

e .

T e




chometer terminal on the distributor
cap must never be grounded since
grounding can damage the circuitry of
the control moduie. Wheh making com-
pression checks, disconnect the igni-~
tion switch connectar from the HEI
system. '

The wiring used with HE! is a carbon-
impregnated fiber-glass conductor en-
cased in arr 8 mm silicone rubber jacket,

Ag in the Dura-Spark system, .the
HEI is magnetically confrolled, so it's
heory of operation is the same.

CDI. Ong cof -the most popular after-
market ignition systems is the CDI, or

Capacitive Discharge Ignition. The CDI’

operational theory is extremely compli-
cated and lengthy, so we won'l go into
it here. Suffice to say that CDls are dif-
erent in theory and produce different
asults - than transistor or magnetically-
ontrolled electronic ignitions. Mag-
netically-controlled ignitions produce a
relatively long-lasting spark that gives
mplete combustion and therefore, low
emissions. The COJs produce a short-
lived voltage of extremely high amplitude
(40,000 volts. +) that is capable of {iring
park plugs under difficult conditions
uch as fouled plugs or extremely high
ampression.
.. Remember, ina C | system the points
re retained, but
urient than they do in a Kettering sys-
em. Since the points carry less current,
hey encounter fewer problems than the
onventional systems’ poirds do. -

CDIs employ a solid-state device to
rigger the high valtage, and this trigger,
r electronic switch, is called a sulcone-
ontrolled reclifier or SCR.

SCR operation .as concerns CDis |s.
gain, very complex.f you wish to know

lore about the operation of. CDIs,con-

ull one of the reference works we've
isted at the end of the article.

Which One_ Is For You? Hf you-fiave a
ew car, of course the choice{s already

nade for you. It is nearly |rnp055|ble.to.__.,

ttempt to cotivert the new HEI or Dura-
park-equipped cars to operate with
DI or'transisior ignition. In aciuality,
ou would be dealing yourself a’ losing
and. The new systems are specifically
Hesigned for each car to work with.-
pther componants of the emission cof-
rrol system, and those emission sys-

PARCH V977

: qBaIIast- A current-
- limiting element: A ‘bal-

- BEl: B're'akeﬂess elec-

contact points. .

'-CDI Capacnwe d|s~
_ :charge ignition. Uses
- points; but point5=carry
: --'Iess current than I(etter-.

7+ lastresistor is a resistor -
used ta limit the current -

g . .and keep it under con-
' trol. el

tronic “ignition. Has no -

GLOSSARY

-Heat Slnk A devlce L
+ usedio absorb heat pro- -
duced by eleclncal com-’
ponents By releasmg .
_equipment heat fo at- .

maosphere, sink prevents
overheatlng of .heat-
-sensitive electrical com-

ponents {Iuke, tran- i

sustors)

HEI ngh energy |gnmon

Reluclor' The armatura . _
in bredkerless ignition’ -

hey carry far less -

lng system -

tems won't work with any contempérary

ey

-aftermarket |gn|t1on system wnhoul'

an “extensive” rework. .

" if you own an alder car wnth convern-
tional Kettering ignitidn, then the- after-
market systems are for you.: Transistor
systems work-well on the family car and

are relatively-inexpensive. CDIs cost |

more, but their performance is what you

need if you have an older Ear or truck

that ‘has a shightly tired engine or that
you use fo carry-of low heavy loads.
In a future article, we'll give you the

_straighf skinny on spark plugs amd how
‘they can really make or break the per-

formance of any igrition system! ()

' . . B ‘j'. . . ,
NOTE: There just isn't enough space

in DRIYER to go into the whole opera-

tional theory of solid-state devices and

associated circuits. If this article whets

- 'your appelite, or if ‘some circuits are

confusing, may we suggest the follow-

ing reference works ... . most should

he available at your post library. )
Practical Eiectric:ry by R. G. Mlddle-

“ton. (Audel)

<" Ttansistor Technology by Bridgers,

Scaff, and Shive (Bell Lab Series)

*Electronics by Flobert Irving {A. Knopf) -

emiconductor Fundamentals by
_-3gidman and Marshal (Wiley)
Dictionary of Electrical Abbrevia-

tiprs edited by D. H. Polson {Odyssey
Press)

~ SCA: Silicon controlled .
..:.-rectif_ie_r.t A solid-state ;-

- systems.. In. conjunction

with ‘a stator, it elimi-: .~

- nates contact points, .

~device, similar:to a

* transistor in that it pro- . .
vides acurtent path. -
. consisting of -a-sglid- -
. ‘material (silicon). Acts.

- as electri_c_ai_ -"switch.f'- I

Stalur' 'Replaces can-'
“tact’ points ‘when used

in“conjunclion with re- .
- luctor? Usually. consists -

of a’ magnet imbedded
-in pi '

tic, but'may ‘also.
-be @ Tight-sensitive
. davice when used in an.
_LED- (Ilght-ernltting._. :
dlode} traggered |gr1|-_ L




e don't' think toc many
people will quibble with
-the statement "'The ef-
- ' ficiency - of .any engine—
'mdeed its - ability. to. operate “all—is
: 'dlreclly dependent on’ the |gn|§|on qual-
- ities’ of .a small component tth has no =~ -
. moving parts—the. spark - plug.” That =~ "
- .gquote comes from Champlrorl Spark
_ Plug Co., and although plugs: are thiir.
- business and they may be-a |i ittle biased .
. about them, they are absolulely correct,
How' |mportant are: Spagk plugs in- -
" relation. t6: efgine performance'? Well;-
. - -in a test conducted by CH ampion and .
- ceriified by thie United Statés Auto Club,
Lo ‘gasoline mlleage is ‘as-is-cars was
. measured and then measured again
' wilh'a; change- of spark plugs being the
- only- modification-~-.. .. the installation
 of new plugs resulled in a: mileage in-
‘crease of 4.92% at 35-mph and a 3.44%
. inciease in a. normal varymg speed
- situation, '
Just -a plug change also resulted |n_'
-~ a 38, 16% improvement in HC emis--
- signs. A ‘complete tune-up ylelded &,

: 'and an mcrease af. 14 45% in. mlleaga _

, at 35 mpﬁ _ . : -
b Pratty lmpresswe statlstlcs huh'?- e
tr .. Yes, and they llustrate-that ignition . . - o

s _-;'..'-;:;....systems ‘in.gerieral can-provide-the--- L S
- most- starnmg differénce.in-engine per- .. - . I
_ Iformance when not opefating comactly. -~ . - S I
- B -gpark - plug i an eiectncally-oper- ST RET - o
ated _mecha ical dewce that IS ed the plug rnust seal off 'lhe incredlble R A
. pressurgs: involved fin-combustion;-and . - LI
" it ‘must.do alt- thls rhillions of: llmes m a -
: ' hlghly ‘corosive atmosphore AR e
Lo MHow| does m work'? We tnought?-. ivﬂeﬂt Hanue If you've been . afOUﬂd.-"
T '.:youd ask that. Its: very 5|mp|3. redlly, "
.. The.center elbclrode is.insulated flom ., .
" the shell by :a-ceramic insulator such ‘- imechanw' say. _"Needs A holter plug,.-_ o
© " - as. porgslain. The ‘side. electrode is. - -Harry,” or “Hey;- Fred;. a.colder plug’ I
S - fastened to-the plug. shells Wthh_lS': :_hplp keep NOUT engma together at:
. <" grouhded fo the ¢ylinder head. Current " : -.sustamed épaeds [ What thev are_-‘_ 3
~. Hows from the dlstnbulor, dowri the f ; )
- Iwires, to ‘the center electrode. The'clr
--rent.then flobws down the center ‘alec
ftrode-'andl lumps the: alr.lgap to feac

B )




S \
- . ._. '.“d( . Lo . : ! . ’ N ) .'I . :
Spéfk occuss. . .. b . Gombustion begins. . ... and is completed. : |

. regularignition spark..

r

. . ignites remaining fuel:




ROLINDED EBGE.
WIGE GAP

Notice how the used plug {Ieﬂ} and lhe plug thal has orily been’ regapped [cenler) are mmﬂar By ]ust regapping, yau afen't neully 8CC
phshing anything. {right} A -plug that has been abraswe-blastad and lhen regapped ofiers betler perfon'nanca than_just’ regapnin b
the insulator depasits have been removed. = - _ P ; . R g

¥
* "SHARP EDGE *

(Ieﬂ] Aﬂer sanc! blastlrlg. rega.pplng and" ﬂimg piug ls almost as good as new. (center) New plug. (nght} 'Fhe typic"'
_crusted with deposats and wﬂfbe light bfown o grey in color with minimum electrode eroslon . s :

+ [Ieft) Oil fouling indicates clogged onl return passages, bad nngs. or clogged PCV vdlve, Hotter ,ptug may relaeve symptoms. but there wil
still be a mechanical problem in the engine. {center) Carban fouled plug indicates rich mixture, -weak ignﬂmn clogged ale ciaauer, high floal

level, or shcky carb float. {right) Center electl:q’ode is.too worn tn allow regapplng Time Iocpew plugs ,
L © v o . . . ,-:, . A - . [ L . . S . ".\I .
1 . _ - : ' :
_ _ Chart1. - - L ) .
" Plug Thread iron Heads ~  Aluminumh Heads . e
S .10 mm 141bs. it . 1Zbs. t )
O ' .. 14mm .- 30bs ft. 28 s ft.

N . L. 18 rmm, © o 34 bs. ft 32bs it . _
. ' . 7181n 37_!bs. ft. « 35 1bs. ft. : : R

3

.66 -

“9. L B } - . - . - . } 3 - . -
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Since - each engme has different

"'_*',lemperature characteristics, sach en-
'_gilne must-use_piugs .of a specific heat . .

Ay,

~rapge.”if performance parameters are

. radically changed from those arigirially
envisioned for the erfgine, theh the plug.-

"heat range must be altered.
. The ‘hottest part of the’ plug is the
" fip of the npse, the part that act

-~ sils” in the cdmbustion chamber. Heat

... fiows up through the insujator and

-down through. the shell. The longer the

* _heat path through the, insulator_and
- shell;*the hoiter .the- plug (and “vice
versa), becauge the amount of heat .
lhal»flows decreases as the. Iength of -

the path is increased. The “cold” plug,
when, _used in an engine, has a tip

" which'is actually colder than,the tip of

a “hot" plug: Thus, the cold plug is
recommehded when the car is driven
" at'tull-throttle most of the time. Un-
fortunately, this cold plug will tend io
- “foul” -{become. covered ‘with misfire-
.causing deposits) &t iow speeds be-

-, eause -it.is not hot enough to burn off—

“deposits. The fouling " may be burned
-oft it the period of low-spéed dnvlng
is "short, bul long pericds of operation
will- bake .the 'deposits on and permit
cuitent to leak across the fouled insu-
lator, espemally during opef) throttle
operations. Eventually, the deposnts
become heayy enough to allow all the
~current -to flow through the deposnts
instead of &¢ross the air gap:
Conversely, the hot ptug will not
foul when driven at low speeds, but if
it is’ driven conlinually at high speed it
will become so hot that t

-

. of the electrade.

.. Proper qug Installation. The spark
: plyg gasket is,_an important factor in
" cenduchng the "heat from the plug to }
the cyllnder head:. Unless plugs are
properly tlghtened and gasket tension
is. cotrect, this hea! flow™nay be’ inter-
rupted. Spark plugs used &n some cars’

- (like FoMoCo . prodicts) do not use

* gaskets but rather the plug seat is
- tapered so that when installed thzs,
- taper betomes the “gasket™:

A cold plug may be risined. by exces:
sive heat it driven hard.when it's not
tight,-and if hot plugs élre1 driven hard
_when not properly tighteped, we guar-
antee they'll go out té finch (usually

Ssomewhere. hetween Blythe, Cali-

forma an\:I Quartzite, Arizona).
Aftef ‘you' veaproperly gapped the
plugs to be installed (0se a gapping
- tool or one of the gauges available ﬂom’

Iy

the backyard mechamc
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manufaciurers} try the followmg pro- -

cedure-fot installing those plugs:

| B Thoroughly clean the ‘gas et seat-

ing space.” -

B Screw the p!ug in by harid as far as-

- twill.go-

u

-& Carefully fit a deep socket ol the

proper size over. the plug and pull on
the wrench lightly until you feel ihe
gaskel begmning to compress.,

® Slowly increase the pull on the’
wrench untif you teel the -resistance
‘become stiff, indicating that the’ gasket
. has‘been fully compressed.

m- Clean the .ceramic insulator and
top coriductor with a dry,cgrease-free
rag to prevent possible shorting.

You should always use a torque
-wrench. when installing plugs, and in-
stall to the values listed in Chart 1,
These figures are maximum readings
and a based on clean and dry threads
on pi and in cylinder heads.

The fmal tightening of plugs in cast
iron heads should be done with the en-
%ne at_norrnal operating temperature,

orqiie plugs in aluminum heads with .
the engine cold {at room temp). Plug ..

installation in a!urnmum heads requires

- care because of the ease with which, -

“the threads may be stripped. Easy

doesit. |
‘Wlis-Fire ot No-Fire. Assumning that an

'engme has adequate cempr‘éssmn

 that fuel and air are mixed in the proper

2 tip of the in-
* sulatos will burn away, as will pomons

proportions, and thal ignition timing. and
dwell are carrect, ignition of the éharge

may occur any of several ways. Actual -

misfire may be due to lack of proper

-mixture in the cylinder. When the spark

is lacking, howevyer, it may be due to
one of the following reasons:

Tracking Ignmbn This occurs when
the spark-"jumps” from one degosil
isignd to another and ignites the fuel

) charga at-gome point_atong_ the insul-

ator noge, The charge ‘does not actUaIIy
misfire, but. the_effect is to retard ignit
timing,- Power and economy are affe d
without the drwer being aware -of thé
_problem.

Surfdce igniticn. May oc,cur when

. some surface in the combustion cham-
ber becomes hot enough to.ignite the-
fuet charge. Usually this ocedrs before’
the spark and is then called “preigni- .

tion.” The source meay bes an ovar-

heated spark plug, valve surface, or '
glowirig cylinder deposub Normally, .
" the driver is aware Gf the problem since

t.ther power Joss it caugds is. very-notice- ™
abje. Engine damage can also resun
from’preignmon s

.

* * teriorated “plug boot,”

" insulatqr” .
© Cracked Insulator. High voltage ma( _

" (malkad

- Wide elecirode gap: The plugs’ elec-
trodes may’ be worn so badly that igni-
_tion voltage-is. msufﬁcmrﬁl 10 jump that
gl air gap: You can recondition a plug
in this condition, but we don't advise it.
- Atcondition like- this greaily increases
ernnsmons too, and several plugs in the

- same, 'engine having this problem may

cause catalylic converter overheal be-
“eause of insufficient burning of fuel.

‘Bridged gap: Deposits may have
bridged the “electrode gap so that coil

* voltage is drained away without & spark
.‘accdrring, Exhaust emissions are

harrendous withethis kind of plug prob- -
ﬁlem but the.plug ¢ait usually be cleansad.

- Ftaskover: Diet_or molslure.. ‘of a de-
can cause volt- -
dge to short over the outslde of the-

.

~short to ground through a cracked or
broken -insulator. Care laken during

" installation will eliminate iost’ broken .

insulators. Dan’t cock
wrench: and frytouse a

e socket or
?liped plug

- socket during installati '

Fouled plug: Conduc:we deposns
‘may form an the ingyfator surface and
- drain away . ignitién charge. Qil-foul- -
ing is the most cofmmon form:of fouling ’
and is somelimes cured by a change to -
a plug of a stightly hotter range.

Plug Gap Adjustment. PIu§ gap shotld" .

be sel or reset only by hending the side

. electrode. Don't exert pressure on,
. either the center electrode or the m-

sulator. When measunng gap on used
ptugs, use apin-lype-gauge and. not“a
feeler galge, sbecause irregularities in
the plectiode surface can cause in-
correct readings. Always gap new plugs
and always regap used plugs . . . use
your tech manual ‘to gel the right gap
specs . . . don't take your buddy's word
for it. ,

\ Coil Polarity If ydu pull the plugs out
of an engine and the side electrode is
heavily dished or scooped opposite the.
.center electrode, chances are your
‘coll_polarity is- wrong, Polarity should

" always be negative at the spark plug

- terminal because this considerably de-
- créases voltage required for ignition.
@is is because of the higher operating -
temperature of the center etectrode .
if you remember- your high school
physics, electrons will leave the hotter
suyface at lower voltage.
Gheck your coil . . . the negatwe lead
ked “—") -should always run from
the cpil'to the distributar. on.vehicles
with a\negative-graund system,

F3
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" Ash fouling may cause misfire. Could
mean engine may need valve guide seat.

B

G

(left) Caused by deposits loosened from hat piston top and splashing onto insulator. Just clean and regap. {centery Two-stroke molorcycle
_engines are most usually aliected by gap bridging. Caused by digy air filter ‘or diny: piston top. {right) Insulator glazing occurs because of.
high heat in the combustion chamber. Try a plug thxis one stap chlder. : S . .

- * *

A

. Overheated plugs have a blistered, white
- insulator and very few deposits. Check
for correcl plug -heat range, overadvanced
ignition timing, caeling sysiem malfunc-
won, leaking intake manifold, or sticking

Q{) E ) - . . ! N o
reignltion’is a no:no. It's caused by
- cormbustion chamber deposits which become
incandescent and .ignite fuel before the '
plug does. Othey cause§ include piston
scuffing, delonaq?n, cross firing, of plug

. heal range too high. valves. . )
— 5 , EEU
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-Cross Fire. Although |t is not a Spark
plug problem, cross firé is an ignition
problem that can cause trouble: Cross .
fire, or induclion leakage, can gccur
whenever ignition cables are grouped
closely together and run’in paraltel for
some distance. Cross fire 'isn't usually
taused by faulty cable insulation but by,
the magnetic field which surrounds any
high voltage conductor. The lead which
is carrying hlgh voltage ‘dt any given
instant tends to induce voltage in an
adjacent lead. Cross fire is mast likely
to occur between consecutive firing
cylmders which are located close to-
gether in the éngine block.

Cross fire can:cause engine rough-
.ness and damaging preignition or de-
tonation. So, -even though it may not
I_ook. pleasing, run your plug leads in a

‘Detonatlon can cause actual plug damage.
-To siop detonation try retarding the igni-
tion slightly, using higher oclane gasolme
:and a richer mixture.

manner se¢ that they won't run parallel
for any distance, and separaie plug
wires for adjacent cylinders by placing
tHbm-at opposite ends of the plug wire
holder or loorm.

% Troubleshooting With Plugs Chan‘u}
ibn Spark Plug Company notes that
close examination of spark ‘plugs can ~
give you clués about the fitness of your
enhgine: Just as important as the ex-
aminalion, though, is keeping the plugs

in order according to their cylinder
position.. The location in the engine may

Felp to'locate a problem that othenmse
might go undetected.
"~ The

some- of the problems in the engine
which-may be located by keeping the" .

o use .

iagrams in Chart 2 illustrate =

continued

plugs in the correct order. Telltale plugs

are colored black if fouléd and red to

indicate an averheat. :
Fig. 1.shows two adjacent fouled
plugs in a six-cylinder engine. There's

. agood chance that this is due to a blown

head gasket between the two cylinders.
Fig. 2 is drawn so that the two center

plugs-are-fouled.- This suggests that -

raw fuel i3 being “boiled” out of the
carburetor into the intake manifold
“after the engine is shut off. If the engine
is- used for stop-start, short distance

driving, the two center plugs may foul
"_Proper *

due to an overly rich “diet,’
carburetor tloat level, good needle and
seat seal, and the addition of a layer
of insulation between the carb base and
manifold can help relleve this “foul”
problermn.

An unbalanced carburetor may pro-
duce fouled pfugs in an 8-cylinder en-
gine as shown in Ffig. 3. A good look at
the fuel flow or this particular design
{consult your Mitchell's or Motor Man-
uals) sho t if the right barrel was
running rich, the cylinders it suppfies
would foul. The remaining four would
show normal plugs. '

- Finding the back-fouar p]ugs over-
heated, as in Fig.' 4, _r_n_ay indicaté cool-

ing problems. Theré's afgaod chance.
d cleaning of the ¢Boling sys- -

that a ¢
tem would restore circuldtion to ‘the
rear of the engine.

One overheated plug (Fig. 5).can
indicate a leak in the intake manifold
near the location of the fouled cylinder.
Alsé, check the firing order. )f the over-
heated plug is the second of two ad-
jacent, consecutive firing plugs, you
could be the victim of cross fire.

Fig. 6 shows a condition you may
see.pccasionally in larger V-8 engines

"used for light duty . . ,.the two rear

plugs are oil-fouled: f the oil drain -

holes in"the rear- of the. cylinder heads
are clogged due to ™ ‘studge,” excess
oil - may be pulled intg the cytinders via

. the-iritake valve stems. This will probably

fbe noticed in the two rear cylinders first,
since the’ engine slants in that direction.’
High cil consumption and smoky ex-

" haust when starting may accompany

this candition.
CleaningUsed Plugs. To use or_not

away at the rate of .005 to .008 inch
during a-normal service fife of 10,000

. miles.” Plugs should be replaced if they :

measure out of these limits. Renewal

. that is the question relative '
“to used plugs Electrode gaps wear

should be performed ohly'on those plugs
suitable for further service, and the

following ‘procedures should be fol-

lowed: :

m_FRemove any oll deposns with a safety
solvent and dry plugs thoroughly

m° Open the electrade gap wide enough

-to permit cleaning and filing.

® Use an abrasive cleaner (sand-
blaster) to remove combustion deposits
on both the electrodes and the insul-

_ator, and then use clean air (while

weaaring your safety goggles) to blow

away all abrasive dust. Clean and

dry the threads and connector terminal.

| File the electrode surfaces to restore

clean, sharp edges. -
W Heset gap (remember, bend only
the side elécirode). :

Some people wili condemn a plug #

it does not spark in a plug tester at an |

air pressure equal ta or greater than
the engine’'s cranking pressure.

. WRONG! Air pressure as read on a
plug tester has little relationship t&
_engine cranking pressure. Why? The

plug being tested is cold: In thé engine,
the electrodes operate at high tem-
perature and require less u{age to fire
than when cold,

The tester cant duplicate an airf
tugl mixture. Neither does it take into

consideration that a plug does not fire.

at maximum cylinder -pressure but
actually well ahead of TDC {lop dead
center). .

if you are usmg a plug tester, follow
the instructions to the letter and it will

.give you & good indication of the condi-

tion of the plug . . . don't throw oyt a
-good plug because you dldnt follow

" directions.

Not Any More. lee the. engme. the
modern. spark plug’is a carefully engi--
neered product combining highly spe-
cialized technology in ceramics, metal-
lurgy, and precision manufacturi
techniques. It's also very_/omphcated
i its functich and theory, right?’

Woell, if you read this article, you

~ should be a littie less confused than
and,- atter all, that's the

before . . .
theory behind the “Backyard Mechamc
Gets Back to, the Basws' @

3
.

&

DRIVER wishes {p théﬁk-me Technical

Services Division of Champion Spark
Rlug Co: lor zllowing us to extract
from their excellent technical briefs, .
and also for the ma]orlty of phoios used:’

,in this article.

.
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Hobby Shop Price About $8.95 N
Downtown -Price About $16.95
-'. s your labor worth $8 per h.o_yr?

o

% . .

. nyone who's ever been in the

: military has. probably heard
R the term- ‘‘preventivé main-

tenance.”” [t doesn’t matter whether

you're a dental te¢hnician, an aircraft
crew chief, or a vehicle control officer,

-Tpreventive maintenance is a conclff
you hear about and work with contin-
ually. “The-Army even has a mohthly
64-page magazine. called PS, The
Preventive Mamrenance..._Momh(y.
‘Why all ‘the emphasis on. PM?:Be-.
cause, over and over again, it has
‘been -proved that it works! '

"+ Preventive malnt.cnan.ce,' in the
form of a grease job and an oil-and-
oil-filter change, is prgbably the best
way to prolong the life of your vehicle's
power plant and help insuré that the

englne won't go out to ]unch when you

need it most, -
Why Change_‘? OiI‘ like, mOSt _other
things, eventually. wears out, The addi;

tion of aftermarket oil supplements

" may replenish some of the originai

chemical components, but they won't

remove the accumulated actd, ash; -
moisture, or other contaminants that

build up in motor oil over a period of
time. P
The oil filter can remove only s0

smuch of the accumulated junk before
_it, oo, fails to function properly.

Why ‘‘change’ chassis [ubrjcants
I[ke you do cul" For #e same reasons
‘ grease “‘wears out’’ eventually,

‘and bccomes contammaled with foreign

‘matter just the same as oil. _
~ Since both chassis and engine -parts
are made up almosteentirely of metal,

they are’ subject to failure caused by
contaminants in the lubrication. Abra--
- sign, or the wearing away of the metal
itself, is one :problem. Another is the.
‘formation of deposits of foreign mat-
ter causéd by the inability of dirfty lubri-

“eant to keep'surfaces' clean. A -third
problem is -the failure of metal caused
by the attack of acids formed by com-

_bustion or chemical reaction . . . acids .
‘that dan be defeated only by removmg'
the contaminated lubricant, -
. How often? One thing is. certain —
~ you won't hurt your engine by chang- -
ing the oil too often. We at’DRIVER
feel that frequent changes” of -oil and -~
.<filter are the keys to long engihe’ life.
With the exception of new cars using
© a reputable synthetic such as -Mobil. ..
1, .we feel that 5000 miles is the long- .
est your car should go without a'"
change “In dusty areas of the gountry, -
3000 is about the outside lintit. *And .
whilé you're at it, don't forget to check
and change, il necessary, the fuel and -
air filters, too. Power brake systems .
often have an air filter, and aummauc,
transmlssmas have-a fluid f“lter ."-f”-. x
check ‘€m when you do your PM




Topre-"71 ears.

about the syme . .
whateyer brand or lype you choose, ll'
~.'meets fhe car manufagturer's specifi-

roase, Oil, and Filter-

“change 'em as necded. and we think

you'll find that the cars of today will:

_ 20 an awfully long time before major
- maintenance is needed.

Quality: All oil cans are aupposed

. to be labeled with a caede which indi--

“cates the il s service limitations. For
_ use 0il graded at least
SD (Service Deluxe). Newer cars re-
quire SE (Service Extreme) quality.

- Most premium- qualny oil will pro-

vide adeguate engine prolecuon‘ 50
_the choice of brands is personal pref-
grence, 11 you do dec;dc, fer some-rea-
son, lo switch brands, be-<ure that
you LOT’I[InLlC to. use. the same type
* {detérgent oF non- deteruen[} and - rating
(SE"ar SD) that you hdve been L&mg

Most good gdality 6il filters are
. but-be sure 1

. .. P

1

Lately, we’ve seen the development of -

" two-stage filters and filters with in-

ternal additive qupplleq Both new
types appear to' be well-tested and reli-
able and seem 1o have gained aceept-
ance with the pmfes";iona] racer crowd.

These new- type f filters are not oo much. e

more expensive - than conventional
filters, and the added protection they
offer may be worth the increase in’prica
over single-stage convéntional filters. -
- Additivgs: Basically, if you use a

“high-quality oil and change it, reg-

ularly, you don’t need additives. Army

_ Rludieséndica'te that the vast nrajority

-

of -those additives tested by the Ammy.
don’t add much to onf"perrformdnce.

and they also want tc remind you there -~

is the possibility of a voided warranty-

- if such-a product isn use whencertain

" wations and- warranty requirements.’

types of engine failure occur.
Get Going: We tiope we've canvinced

you that a grease JOb and an: ml and |

i professnonal ‘Mechinic. to

THE
BAGKVARD
"EGHANIG

filter 'change are just what your car’

needs, so let’s-tag along with ‘Belinda

Jean Proietti of Ihe DA section of

AFISC as she tnpgon over to the Norton
AFB Auto Hobby Shop. )
“Lindy,”" a San Bernardina native,

fists poetry;-dancing-and “baseball as
- her hobbies, and te]la us-thal she work%

on her own- car. most.of the, time .
she watoh®s her odometer carei_'ully

s0 she’i know when a lube job and-/ ~

an oil-and-filter change are needed.

This .petite. attractive young: woman:-- -

proves you don’t need to be mule, or .

chi ke an
interest in your car and»rts mamlcn-
ance. ‘Although ‘we- used our phetog-
rapher’s car foi the plCtl.IFe'i we might -
add that Lindy's car is a VW with
over- 100,000 miles on it. She thinks

that proves the value of previntive

lTIB]I'ItCHBI'ICE ) :
S _ contined
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hackyard mechamc
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1 __~_‘"_"'“

a Joan- “Lindy" Proletti mgns in
‘the. Norton AFB Auto. Hobby Shop
abiec rease |ob ml and hhar ce

.assignad a Iy, and the' ool crib

I3

manggfr gives Her the tools necessary for -

_not a had deal for 75 cents]

a4

you can.buy your parts;.
downtdwn prices is usuall

--Shop persanne).can advise:you.on the

correct grades of oil, 0o, if
-.5Ure what you need " N

It helps to ha\re a spotler' ten . yo
.-car into-the:lift. area-. ... ..ho

- .ployees will usuall ‘assi

- "Before you put
- check ‘with f'a._.ma
points. *If

S TR '*"""recﬂv you.
nyofua, Llndy has & ring thathaa '

great-sentimental value, and she doesn’t.

t 16 remove it. A-little duct tape elim--
-the haz_ard and her watch will dome -
@ car. goes on the [ift. lf she s

a mufﬂer or catalyhc rver

8

" Once the car is on the It and the drain

oit ‘raceptacle. 3,18 in place, remove the oil

“drain piug from the oil pan. A word or two
. of cautlon/the oil will'be Aot, and so will
i easily "Also n.pte the direction in which

“the jaws of the crescent wrench are facing

. you can bum fingertips

Il it's turned around, it may slip.

ks like she‘s doing it right . Llndys
got plerity of light, the_catch pan is in place,

nd she.fias a rag;to hold onto the drain o

ug if rl’s loo hot'

While thp oll Is draining from the pan,
1b-remove the oil filter.- This gag -

hbws how some aople g

rd . . . Yes, the filter MI!E t that's -

I a fifter wrench to remove it. :

*conb‘nﬂed—"/)
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e backyard mechanic

continued =~ 8’

e

Lk

“The oil filter wrench usually takes lhe shape E
ol a slrap or chain that fits-around the lilter- - -

capister. There is only one way that 1s cor-
srect+or filter wrench operation, )i ﬁ’ slips,
you know you have 1o luin it argling.

E'ﬁ L3 r .ll

i

- 12

T

After the filter is broken loose. with the '

.wrench. carefully remove the filter and let, -

Pt d% veruically. Again, the oil; and filter

., will:be het, and spilled hot oil runhing down
your arniis pol fan. Use a rag, and plan
ahead if you must get the filler out rrom above
or behind obstructlons .

L 13
" As the il continues to drain from the, oif
pan and fiter mount, get the greﬁse_ gun.
Check the end toseé that 1§ cléar of dirt
thal can be forced nla whal you'll be greas-
~ing. Wipe the gun off with a rag so.lhat il
won'l be so slippery. Try not to have your
finger on the trigger as you inspect the end. -
(Grease tasies Iousy'

"o~

Aﬂer studylng your manual to determnine
where the grease fitlings are.’ wipe the

" fittings clean, put the nozzle of the gun”
frrmiy over the fitting nipple and squeeze the
" thigger. It the -car has plugs instgad of fit-
lings. go ahead and nstall fittings. bul be
sure o remove them and reinstall lhe plugs
when lhe ]Ob is done.

15

Thls picture shows what happens il the
pipple-is clogged or if the gun is not Held

“fumly enough againsl Ihe fittiny. Grease

should seep oul of the joint between the
lwo components, not frem around the gun
nozzle. Resecure the gun to the ﬂl‘ting and
try again. Fili fitting until grease just beging:
to poze out. Ball joints and other fittings
with neoprene or rubber reservoirs should

be filied till they are firm, and no more. Too
‘muth grease can rupture ihe rgservmr 3

] » "

16

‘Reinstall the DI| pan drain plug. Then,
_ prior toinslalling—he mew il Titer; wipe~ 7~ -

down the filler mount on the engine block
and apply a thin film ol oil or grease to the

" seal on 1he filter canisier.

{ 17.

Mew filter goes in Ihie way the old one came
oul. Instruclidns say “hand-lighten,” but
to be sure il doesnl leak, you need hands
like Golialh . . better to,use the filter wrench
and lighten Snug:y." but don’t go* over-
board-and wrinkle #he filler canister. . ]

S 18
Check to be sure you're inglalling -lhe
proper grade and wmghl of oil for your car's
needs. ., .

L0

he.

install the amount of oil called tor in your
owner's manual. Don't forget lo-reinstall - .
oil filler cap and PCV or smog conneq‘uons -

it applicabie.

> 20

Check oil level, fire up the car and check for
leaks [rom filter ‘and drain ﬁﬁug, turn car off
and recheck oil level. Clean up your work
area, rélurn the tools, make & nole of the
odomeler readihg, apd pat yourselfl on the
back lor a job well-done and quite a few
bucks saved. N

-+
.

-
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