MICROFICHE,@
_REFE ENtE

Apro;ect -of VoJu’nteers i sra\ B PRSI b AR
2y . /A \ N e . ;;» AR I

The Backyard Mecham& (\('o’lume 3‘)

e Publlshed by T . ‘

s T o 5uper1ntendent of. Docume?‘its IR Tl T
Lo o Consumer Information: Center . , . ST
T k ~ P.0. Box 100 R |
, .~ ° Pueblo, Color‘ado . 8-1002 R =

=S N et e s S— PR N - S e B

Available ‘fr‘om':: | . ‘ ST B . e '

El

\_ .

Vs P
o \ sameffa',s/above

,RéprodUde by permission. - o . L

U Reproductlon of this mlcroflche document ip-any —
w , form is subject to the same restrlctlons as those - S
' : . of the orlglnal document , ‘ SO




A ¢

: 8V

Reprinted rom |/ T/f & THE TRAFFIC SAFETY MAGALINE for THE MILTARY DRWVER




ch‘ap[ " Lights ..
Chap ﬁ&

>Chap.

"TRAFFIC SAFETY. MAGAZINE
FOR THE




zgn aufo maintenance series designed fo

b help the novice working at home, as well as to
provide a few reminders for the experienced
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har begin this -article by
u0|ng you to ‘basic elec-

'ather
|ntro i
tnc;ty,

-all those Jol’ electrons and-amps. and
.volts, etc] That way, we cap devoté the

~ cari havk > plefity- of time to- absorb the

“fundam nfals “of electricity at your own

: speed i
o Eifyod fe up on your amps and volts;

‘ -'" skip-this paragraph.. If you're a. novice

©out to your base library and read up on
, the followmg suggested'texts:” -/

T Practical E/ectncrty by R. G- Mldéle-
" ton (Audel) /
Electronics, by Robt. irving (A/ Knopf)

.. The Motor Car,: by §ohn Day (St
Mamn s Press)

we're .going 10 refer;,you o
'seme-material that will.explain about: i

: space, to-theory and troubleshoohng of
ni your cags electrical system, and .you

' at electricity or need a refresher,: head/f’
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es, the ones that in con-
the ignition create the
““most.problems: the stamng and charg-

complicated
junction wi

; artmg Circuit: As the name
‘implieg/ "thig “circuit consists of .the bits
and pfeces. necessary to start your, car.

" It includes the starting-switch-(or solen-
oid), the ignition switch, the starter
motor, the battery, connecting wires,
and in most cases, the frame of the car.

-/ The starting cm;un is designed to

7/ carry high current, (and as we all re-
member, ctrrent is™what can really bite
you) with’ a'minimum loss of voltage.
The battery supplles power to-the starter
rmotor which must_ crank the engige. The

PeOROSIEeS .

tivese s

the battery through the starter solenoid
and then {o the starier. The starter must
.have a system that engages it with the .
engine flywheel and disengages it
when the engine begins to run.on its
own.

The Charging Circuit: Components .
of the charging system include the"
battery, generator, yoltage, reguiator,
ammeter (or idiot light), wiring, and
again, the frame of the car.

There is -another cemponent to this
system and it has, for all practical pur-
poses, replaced the generator. It is.
called an alternator, and.its-function is

“the same as that of a generator. It gen-

: ‘lgnltlon switch directs the gurrent from -

erates electricity to recharge the battery
and run the other electrical circuits. i

STARTER MOTOR

T0
IGNITION

NEUTRAL

; lectncnty -Also, .fhany A

that 'you could perhaps borrow from
.~ squadron, and the-AF Extension: Couyse

~ courses that you can take. -
© . What We'll Cover: There are seven

truck, / or motorcycle if you don't count
. the windshield wiper: circuit). They.are:
the charging cireyit, the-starting- circuit,
the ignition circuit. {covered in the-Feb-
‘ruary and March '77 issues of DFlIVER)
the harn circuit, the lighting gircuit, the
“instrument circuit, and the -electric
windshield wiper and washer circuit. -
In this issue, we' Il cover lhe two most

Y £ FOrves:
““eareer flelds have excellent lests
Institute has some absolutely super

" basic -circuits in-an automobile (or -
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Typlcal stanlag circuit dlagram shows which wires to check when shortmg or bad con-

nectlons are suspected
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the backyard mechamc

ature because of céntrifugal force. So,
we also néed a method of disconnecting
the starter pinion from the flywheel
when the ‘éngine begins to-fun. )
. Bendix Drives:- The Bendix drive,
“named after the man who invented‘it, is
a system whereby the pinion is meshed
and unmeshed with*the flywheel by a
‘method. similar to threading a nut on-a
bolt. If you hold a bolt inyone hand and
; spin -a'nut on it ‘with the other, the nut
2. . willmove.up ordown thexbolt depending
: " . on the direction of rotation. -

The pmlon gear represents a large
nut which is mounted o the threaded
armature §_haft Sudden rBtatlon of the

~-from the starter armature’end and mesh
. with the flywheel gear. As soon as the
"+ engine starts, it spins the pinion out of
mesh because of the high speed at

-left, out of mesh—
— ; »»»»» ""“'Starter Troubleshooting: 'tarter
problems usually lie in three-areas: the

. - and components in between. 7o quick-
check the starter system, turn on the
headllghts They should burn with
normal brilliance. if they don't, the bat-
tery may be low .
battery hydrometer.

tion and the*lights burn brightly, oneof”
ngs should happen- ‘when you

which the flywheel gear rotates the
pinion. The pmlon then spins. back tothe -

- battery, the starter itself, ot the' wiring ;

- check it out with a

If the battery is in 'a charged condi- s

L contmued

e
o'p\&rate ‘the starter whrle someone
checks the lights.-The lights will:"A," go

< out;-B, dim considerably; or C/stay
bnght wnhout any cranking action taklng
place. ..

If the lights go out as. the lgnmon
swrtch is moved to the “start” position,

a it |s an_indication that thejee is7a poor
.coqnectlon between the battery and the
_stafter motor. This pdor connection can
usually: be traced to bad condltlons at
tion. Remove- the cable clamps from the

" terminals (ground lead first), check for
corrosion and clean if necessary. Check
the other ends. of the battery cables
where they go to the solenoid, starter,
or ground (usually the engine block).
Clean and-retighten all connections.

If the lights dim considerably as the -

_starter is operattd and the starter turns
_stowly-or not at all, or if a chattering or
clicking noise is heard coming from the
"solenoid or starter, you - probably ‘have
a low battery. Arother possibility is that
there is some mechanical condition in
: the engine or stafter itself that is. throw-
ing an’ unusually he. vy Toad on the
battery with resultd i
headlights

‘Check*the battery wrth a hydrorneterv
it is fully or.neafly charged, the trouble
probably liés in either the engine or
starter. In the.engine, tight bearings or
pistons, or cold, ‘heavy oil'may be suf-
ficient to cause the problem. Low out-

>

KY

“(left)
“Exploded view of ‘typical staner Internal
may ‘result from |oose pole screws and/or ove tlght

thru- bolts

side temperatures can cause the low -
battery indications, too, because a
baftery is much less efficient atlow
temperatures and the ' engine is harder
‘to crank. Those of you stationed at -
Williams AFB or Ft. Huachuca can prob-
ably dlsregard that last-cause. v

Inside the starfer itself, ‘a bent arma-
ture- shaft,” Ioose pole screws,.-or worn '
beéarings may cause the ‘armature to

- drag. Other infernal problems may con-
sist of thrown armature wrndmgs or”
commutatér bars. :

A further cause of slow cranking may
be engine backfire resultingg from the
timing being advanced too far. To
‘guard against failures mternally,rn the.
starter, be sure you wait a. few seconds’ -
after a false-start to be sure the .pinion
has dlsengaged and if backfire is caus- |

- ing the damiage, re- -time the" engine. "

If the lights stay bright and no crank-
ing action.results ghen the key is moved -
to the “start” position, it's a goodZindi-
cator that there is.an “open’. in the cir-

. cuit-at some point. If the car is equipped’

~with a solenoid switch, the 'solenaid
control circuit can be Jumped by placing
a heavy (at least 10 gauge) wire.across
the solenoid mairi terminals. This should:
result in crankmg action, but not a start
(ignition key.in “off""pbsition).

= If the starter does not operate with the
solenoid jumped, chances are that it ;
will have to be removed from the car |
for troubleshooting. ‘One other thing to’
remember-on & ‘brightlight, no-crank
situation is that the neutral/start switch

- mounted on tHe :steering calumn (or
shift linkage) _may-be bad. With the
ignition key held in-the start position,
move the gear shiff lever about the

* neutral quadrant.’ If you still have a no-

crank, release the key and move the
lever to the "park” position on automatic .
“transmission-equipped cars and repeat
thé “hold-key-and-wiggle” trick.

. Alternator/Generator-System: We
all know that oursteel steeds function
only ‘with 'the .generous .assistance -of
electricity. Where+does' the electricity:
initially come from? The battery? Right.
OK, how does the battery get ré’charged?
The recharglng current has to come /

ro Iems




Wiring diag‘rém of a generator havvmg
the field grounded externally through the
voltage regulator. Easily, identifiable be-;

cause the grounded brush has only its own

lead aftached to t. .. = :
>

-

from somewhere . . . so that's why cars

{and most other wheeled and/or winged_

mechanical mules) have elagical
. generating systems. As we Said n the
beginning of the article, we won't go into
.basic electrical theory . . _.just take our
word for it that ‘@ generafor® generates
electricity (in the form of direct current)

that is used to recharge the battery and

. fun-1he various electrical systems in
your car. If you want to know more about
generator theory and construction, con-
sult a Mitchell’'s or Motor' Manual, or
‘one of the other reference "works we
mentioned earlier. '

In the early-days of the: automobile
there were not too many electrical de-

- vices arnd the generator had (and
needed) only a small capacity. As ad-

ditional electrical equipment was’ intro-
duced, it was necessary 1o .ncrease
the capacity 'of the generating system

1o-cever the increased load. While the

Dattery -capacity -of the 6-volt electrical
system has increased only slightly . to
take care of the increased needs of

starting motors and parking lights, the
8-volt gepgrator output has increased

© pumpt itis
-and about nipe inches long, and has a

Generator with int rna'lly~ grolnded field.
Glounded brush has|both its own lead and
the, field lead conneeted to it. :

3

5§ ,‘ _
thus able to-carry the entire electrical
system\ load.- This{is possible because
12-volt \generators' can use finer wires
to carry, current [and more powerful
armature\ conductgrs and field coils can
be used. [ !

The generator i# mounted on the front

of the engine anfl is driven by a belt -

which may‘also dfive the fan and water
%ﬁout four inches in diameter

small turbineclike fan blade arrange-

‘ment just behihd |its drive pulley. Agair:

the generator generates direct currerit
(DC) for use in| battery charging and
electrical syste.ﬂ operation. The output
of the _generatgr is directed to and
through a deVi‘Fe called 'the voltage

" metal box mounted on the fender liner

from about 15 amperes (amps) to-about

50, amps. This is basically the limit”of
- 6-volt automotive: generators and was
the. point @ which the 12-volt generator
came into use. o

Although the 12-volt generator is
about the same size externally; it puts
out about 25% more electricity and is

or firewall. Th
at least three wires running td it and
will have termirjals marked FLD (field),
ARM (armaturg), BATT (battery), or
GEN. (generator). It plays a large part
in gengrator{roubleshooting pro-
ceduregs, so log"d‘te it on your ¢ar and be
tamiliar with t/hé terminal names.

it your idigt light for the generator is

regulator whichjakes the form of a small

on, or if ,ygfur 'charge/discharge, gauge-

indicates o’cparge, first make sure all
connectiohs on both the generator and
regurator are:clean-and tight. Then,

run the engife. at fast-idle speed. If

“the generator $till fails to show a charge,

go en and re?d the next paragraph.: If

5
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voltage regulator has._.

Generator armature test for open Cir,,
cuit. Same test can be used gh starter
armatures. : T

e .
. . TN

. // A
a charge is nowindicated, you had a
poor copnectiofi -in ‘the-circuit. Dirty or
loose terminals and conhections ac-
count for the majority of no-charge
conditions concerning generators.

If the gemerator. field is internally
grounded (consult your owner's manual
or one of the motor manuals) connect
a jumper wire from the regulator terminal
marked- ARM (armaturg) to the FLD-
(field) terminal of the generator. If the
generator-field. is externally grounded
through thecregulater,.connect the
jumper from the FLD terminal of the
generator to the base of the regulator.
What you have done isto take the regu-

lator out of the circuii. Again run.the |

engine and if- the generator now shows
a charge, you can assume the reguator;
is ‘bad: (Your Moter or Mitchell Manual
will ‘haVe spécific info, but generally,
the foregoing procedure should not be
used with double-contact voltage regu--
lators.}) With external-ground -systems
such as the Delco-Bemy system, dis-

. connect the generator FLLD lead and

ground it to -the regulator base. With
internal ground systems (Autolite,
Bosch) disconnect thé generator FLD.
lead and ground it against the ARM ter- -

minal of the regulator:If.yapgont do'this= -

little step,. you'll probabiy:Hurn up: the'*-
lower set of contacts in_your double-
contact voltage regulator, which will,
céntinued

- a8

%

-
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_operative.”

as they say, “render the regulator in-

if you still don't have a charg indica-
tion, try shorting out the regulator’s
¢ircuit breaker by running a jumper.from
the regulator -ARM termingl to the *
regulator BATT terminal. Run the engine
again. If ygu have a charge jndication,
the regulator 4s Kaput. If. you still have

...a no-charge, it & pfobably time to trip
= down to your fnendly local generator R
* rebuilder. -

Changes AC to Dc The alternator,

.or AC generator, is really the neatést:
- "thing for cars since the pneumatic tire.

Today's cars need a huge amount of

" electricity to run the power antenna and:

other important systems- that are so.
necessary to the quality of driving today.
To supply that power, we would have
to use a DC generator about as ‘big as

-tHe-engine. Rather than use a huge

generator, or drive it so fast its tongue

hangs out, we use an AC generator to "

supply the car's thirst for electricity.
Unfertunately, your car can't use. AC,
or alternatrng -cytrent. So we have to
have a way to convert the AC that the
alternator provides. To do this, the
alternator uses little “valves” called
diodes. We-call a diode a valve because

- that is its function. A diode will let DC
pass (“valve’™ open) and not let AC

(*valve” ciosed) get through The actual
function of-the diode is fo pass part of
the AC .in a steady stream, thereby
‘creating the effect of DC:

In practice, an alternator uses 'six .
~ diodes, three "negative” diodes linked
~-together-in--a-circuit

8alled a rectifier
circuit, or just-plain rectifier. This type of -
‘circuit -arrangement provides a smooth .
constant flow of DC and the “one-way-

valve’ action of. the diodes prevents

vcurrent from the battery from .discharg-
ing back through the alternator. =" -

Newef Jalternators, called second-

generation alternators, incorporate a

built-involtage regulator that is. basrcally

unserviceable and unadjustabl -when
compared to-the. QiG¥style- gk
~voltage”r“egulator “This: type 26f altert:lato
is” trade-ngmed Delcotroe when manu-
factured by Delco-Remy, and” Autolite,

‘Motorola, ‘Leece-Neville, and Chrysler-

-all-have sumllar products e

' 'kA‘LTEHN’ATDR SERVICE RULES

B Be certain tHat the: battery polarrty

of the’ system.ig known' sb’ that the. bat-.

tery=is ‘connected tq the proper ground.

B Reversed battery ‘polarity will- damage

rectifiers and regulators

.. Booster bat’terles used for j Jump starts

. muét be/ co rectly connected to avord
a ernator amage. Negattvetcable
from bogster battery to negative terminal. *
on vehitle battery, positive cable from
-booster] to ppsitive terminal of_ vehicle - '

m ba'ttery, -

3 Wh na'f st charge" battery charger
s-used to ¢ arge a battery in an alter-
- naforiequtp% i vehicle, the vehicle
battery cablés should be dlsconnected
unless the c afger has an “alternator
protector functron In ‘that case the
cables don't heed to be removed. Fast
chargers should not be used to start an
alternator-equipped car as réctifier
damage may lresult s -
‘n LlJnless the ‘system includes a toad
relay or fiefd (FLD) rélay,” groundlng the” up’ with a resultant overcharge condition
altefnator output teminal could.damage ~ in the battery and associated circuitry.
the alternato‘ﬁ and/or circuits. This is- , 2t -
‘true: even when the. system is not'in
" operation because no circuit breaker,,J__
is used and the battery power is applled
to the alternator outptit terminal at “all
. times. The FLp or load relay acts as -
! CIrCU|t breaker-in that it is controlled -
by the |gnrt| n switch: ’

n Wtwen adtustrng the valtage regulator
{on cars jwith adjustable, external
voltage Oegulators) .don't 'short 'the ad- ,
justing' tdol :to the regulator base. The"

¢ tool should be insulated. by taplng or
lnstalllng a plastic sleeve. 3 St

m Before making any “on vehlcle” tests‘
of an’ alternator or regulator, the bat-
tery should be checked and the .circuit -
‘inspected- for faulty groundlng and in- -
‘sulation,
m. Check alternator drive belt ten_sron-’ ;
- to be sure the belt is tight enough to 1 - -
prevent shpplng while: under load. Cor- .Alternator changes alternatlng current to .
rect tension, without the use of a tension direct current by use of diodes.* © *
gauge; is about 1z-inch: deflection over. '-"*f
a one-foot span.of unsyppgrted belt.:
1 .The ignition swrtch should be off and: i
~the battery ground cable disconnected, -
. before making any test connections.

o m The vehicle battery must be fully’~

“The c&n,denser is always attached to the
“A" or “'ARM* terminal ofethe generat‘or If

connected to the “F” orl MFIELD" terminal
it would make the voltage/regulator go ‘‘toes-

000000

that there’ are a JoFYf-Beneal, Motorsg'
cars out there an y@e fact that. Delco-.
Remy ‘external reghtlator systems are’.
“fairly easy to troubléshoot “"‘well bneﬁy
Lo over: fier curreft outpr g
; thef* yisterfis,

sysfems- with. lrt'f? Srhal . regulator consult
- U e, ‘your shop manual
"Testing. of ‘alternators usually re- - ol
quires both a.voltmeter and an am- Delco Current Te"

meter/ jumper wires, and-a; thorough
knowledge of the. location of parts’ such
as the ‘carbon pile rheostat or’ tHe gen-:
erator_ field control. ‘Delco-Remy, Auto-
. lite, Chrysler Motorola; and Prestolite’
systems-all use different troubleshoot-
ing techniques’ so “your best bet would’
be to gather up your tech data and head
* on off to the hobby shop :

-

®

o Check and ad]ust belt tensron »

» Dlsconnect ground cable from bat- i
*fery, - Lo .
[ ] Connect an accurate test ammeter
*"hetween alternator. termlnal rnarked

. “BAT" and disconr cted ground {ead.
- m. Connect a tachbmeter from- “DIST" :
termrnal of conl to ground




Exploded view of p

heat sink screws . .
"and go oyt to lunch.

. . .
B \ .,
oA . .
. ' I . . .
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PE | -

connect vbltmeter across battery - L

m Apply parking ‘rake.- chock wheels,
".and have your- buddy start the engine.

. n Turn on all elecmc'al components‘-
and accpsspries. =

- Adjust ehgine idle speed to factory
Specs {about 500 RPM in Drive).

® At idle, aternator output should be
5 amperes or\ more. ’

2\
I

ot

o.m-oow ﬂi—llm

if these are loose. the diodes may overheat

m Reconpect battery ground cable and - .

“CARBON MLE

7 ‘o
JUMPER WRE
'\
FLD. ,
FE i
- ‘ * ks
GEN.
o ety
;| BaTTERY
B ' .

..M ey ® o

{r

m- Shift transmisSion to neutral and
. jncrease=engine speed to 1500 RPM.
"Outpu'( should be 25 amperes or more‘.

- Shut off engine and turn off all acces-

sories. "

N

m if the output IS IoV‘v'm either of these

tests, 'try fooling the alternator intd
supplylng full outqu. Unplug the “F" or
“FLD” connect»on of the alternator
and connect a jumpér wire from the

. 1

SPLICE -

anper ware should ground genernur-
R levm\naL 10 base of vol!ag: regulamr .
A
PR
€ -

hrysler alternator shows location of . * External-grotind systems should be jumped like this to
‘ take the regulator out of the circuil. Internal-ground systems
should have the generator
“ARM" terminat of N}Ie regulator

“FLD" lead grounded .to the

“F" terminal to ‘the alternatoris "BAT"
or "B terminal. Retest as shown be-
fore. If output is still low, the alternator
is fauity. If the output is now OK, the
trouble lies in the voltage regulator or
winng harness. Clean -and. check, aII
connections. :

® Remove "F" jumper, and reinstall
'F" connector before you forget and
move on to, next month's chapter about
the rest of %r electrical system. @ i
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TYPICAL HORN CIRCUIT

; I’y
(loft)

. csrcu its.

a Whon horn button is depressed, electro- magnet inside relay pulls
contact down to electrically connect horn w1th battery.

A homomldo continuity checker can be useful in"a lot of trpuble—
: shootlng tests. By making the leads about two feet long, you can
check continuity (broken wires, bad ‘connections, etc.) in many

l
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HORNS, LIGHTS,

L

it issue;

; electnc1ty If you ‘need some re-
freshlng or you:aren’t that hot with

electr.ons, ‘check the October Yissue -for
“alist of reference works that should be- -

; available at your base hbrary
-~ In this issue we’ll cover the oper-
“ial o ation of horns hgtitsAL 1p5trumentsand‘

- -windshield wrper/washer systems."In:~
~the next installment, we’ll ‘give you.
(‘troubleshootlng procedures and diag-
- nostic tdol ‘suggestions. s
- Wirlng Basics: Those of you who'

bhave ever-changed an “électrical -com-
,,,u-.ponent lxke a switch at home,. have
‘noticed: that there are: two wires (at”

least) runnmg to.every. electrical: com- -
ponenr in your house When you loo,k,.'

S we mentroned in :the, Dctober"k
this ' series presupposes:
you know a-little “about basic ..

L RN

v

.J'/

at'a component 1n your car,.you may
be in for a shock (no pun intended)
when you “see only ong one wire leading to
any gi /1 component With the excep-
“tion the battery, most automoblles
use e ‘single- w1re "’ system ‘to con-
nect the bits and preces ) :
Instead of two wires: runmng o a
turn signal bulb, for mstance/ one wire"

bulb &hdf’rﬁ‘.tead ‘8f another wire to
///// frame of the car is used. Fromi this little -
gem of information: comes the state-
. ment that the MAIJORITY of electnca]»
problems in san automobile will stem -

INSTRUMENTS, A/,.ND WINDSHIELD WIPERS
: - 0 »‘,/ ) . e ot o ) ( ‘ :
' nology associated with "negative- or

'.co,mponents are connected to the.

gt
et

1s..connected f;:om the battery to the

to" the battery, the :
tery is grounded, the current flow is" |

~from non- grounded or 1na'dequately ‘

groundedfcomponents

some/,confusron m the past. is the terml-

Another little “item that has caused',

of ‘the battery through the_chassis of -

‘the- chassis, then through the electncal
‘ components and back into the battery

positive-ground ‘systems and ‘the-
resultant flow of current.
In cases where-the positive post of
T
the battery/ls grounded, all -electrical

negatlve side of the battery and current -
flows from the UNgrounded (hve) post

the car (the ground) whi¢h is connected
to ‘the positive battery post. . ~
Where the negative post of the bat—

in the opposite direction .- through

‘'via the wires ‘that cennect ‘the compo- -

/nents themselves to the battery.

. What all this means is that current
ﬂow is, always {rom negatzvg to posztz




g { ’ .
(Ioflt) Th\s iittte gooq|e known as’a “rultiple wire connector "is usually: responsrble for the majority of the open circuit probl
Connecto hatves MUST be £lean internally.-and seated; positively together. Wire flexmg pull-checking, and, -engine vapors ca
nector: to ‘malfunction.’ (ngh’t) Through-the-firewall conngctors are usually located ‘'way.down in the dark recesses of the engire
- They are suject to high t@mperatures large ameunts!cf-oil and grease, and shearing forces generated when the body shifts
They may algo signal that ’a component s mounted opr the frrewall on the inside of the passenger compartment

(Ieﬂ) And you want to know what causes shon cwcurts’? Bare wires like thrs are, the prime contrnbutors to the phenomenon known as the
“smoke check.”" Insulation doesn't last forever particularly ‘in the engine compartment, and .t can.be chafed off where wires pass into the
dey. or ‘are’ bundled tightly together. ‘(right) A little box with wires coming ‘out of it usually mean some sort of coil-operated device, like a
- voltage regulator or a relay. It could be a horn relay a wmdshreld wiper relay, or any one of a dozen other components. Check your Mitchell's
or Motor Maniial to determine the function of the box in question .. it could -save you lots of trdub!eshc)otlng time.




- _4{_,

! A

“Or

(left) Wires tonnecting the doors 1o the body get more flexing than any other set. They can also be pinched:. stretched, and corroded more, -
easily than most other wire sets. (right) Stuck door jamb switches can rhéan your interior light won't work If fuse is good suspect this switch,
A glove ‘box light swiich that is stuckin the “on" pésition can drain your battgry in a hurry and be«a Qaar to find as well. If your battery
w myszernouqu goes dedd, s%s.pecl a stuck switch in the. hood trunk, or glove box light syslem

»
s
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T R . continued

far Ieﬂ . - :

Sf you're nqt sure whether your headhght covers are electrlcally operated or operated by engine
vacuum, just tufn the lights on"with the engine off. “Then turn the.headlightsdoff. If the cover
“stays open, -your-car uses:vacuum to operate: the ‘covers. j—:lectrlcally-operhted systems will
‘reclose .the cover . .. vacuum systems won't. And while c]you re at it, why not clean *he head-
Iights” Concealed headhghtSLsometlmes don't get checked as oﬂen,,as they should.

- L

(near Ieft) ’ - .

- Remember that electncal wires aren't always confined to the body and engine . . . they can run
in the doors, trunk, glove box, efc. If you have an elusive short in the lighting C|rcun check the
“connectors and. wiring inside the doors This system gets a lot of moisture and can easily
corrode~or lose rts msulatlon

a . .

Tnmk Ilghts and underhood lights are usually operated by mercury. switchies. A mercury

switch consists: of a glass vial of mercury with“an electrical contact in each end.-When-the-
switch is-in the level position, mercury covers both .contacts and allows current to flow:In
the vemcal posmon the. mercury only covers one contact. and tha swrtch |s*|n the “offL*position

regardless of which. terminal is used

“for the grounding terminal. What may

confuse some people is that they asso-
ciate the term negatxve (=) with ground
when, in fact, the ground is whichever
terminal is actually hogked to the chasis
or-engine block of the car. .

" The last thing to keep in mind is-that .

in most instances, main automobile
electrical circuits are parallel-wired,
NOT series-wired. Main units are

connected in" parallel while swrtches /

that control these units are naturally
wired in series-with the components
they control, .

Types of Failures: The various com-

" ponents of the car’s electrical system
-are usually grounded by electrically

connecting one side of the unit-to its

housing. The housing is then attached '

mechanically to, some metal portion of

the car. The act of 1nstalllng the unit to
- a power supplymg wire_or line .auto-

matically completes the circuit, except
that in actuality there is-probably- a
switch, or current- regulating device
also located somewhere in. the circuit
to prrzl nual control of the de-
vice: An- e?

circuit where a switch .connected to
the .horn ring ‘on .your steering wheel
‘would ‘actually ‘control the operation of
the horn. It would be a bit awkward to
stop the car and electrically insert -the
‘hom into the power 01rcu1t s0 weluse

“switchés: or current- controllmg dev1cps

to make driving a bit easier.
. So, in essence, .an electrical failure

stems: from the’ mablllty of the voltage *

to get from the power supply to the
‘component.- This inability to deliver

voltagc usually rcsults “fromr eithera"

“*short™ or aﬁ ‘open.’ -

" The term ““short’’ refers to.a circuit
‘that has* been accidentally shortened..
For instance, if the insulation on a wire:
should. rot_or.chafe: away -and. the wire
come in contact with bare metal; the

. current would flow from the bare wire/
bare metal connection back to the power

source’ without reachmg the component-
for which\it is destiried. This type of
short circuit is also called a *‘ground’’
short.

C*Open’ @i is a term used to-denoté a
cucult where the power supply wxre

. continued

e

ariple_would be the:horn

‘
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\ not ﬂow,‘Connectors in: ‘the wmng sys-

~ in for Tots of stretchlng or: bend‘mg are
‘the usual ‘causes: of open circuits. -, -
If you determme that “a.fuse' has

O‘pen c1rcu1ts do not cause fuse blow-
ing. RG e : »
Horn CIrcuit- “The horn c1rcu1t in-
: cludes the battery, Jhorn (or horns), h

©etay, o
: “ground V&ﬁ‘en the hoip’ button is de-
. ready. position at the-horn button o the
. horn. refay
_f*‘a'n”
% to go to the hom. The horn itself is’

a'~d1aphragm o
‘Current: energizes: the coil’ whlch

" moyement is made a set of contacts -
ms1de the horn, and- atsa

Tent ﬂow to the coit and the plate returns
to- its deenerglzed position: This cycle
. of energize: ‘deenergize i§ repeaitedk
many times (per second ahd cayges:the .

*. rapidly,, much the4ame ‘as a speake

“Tient is directed out’the cone’ of the
-horn: “The ‘tone . of the horn ‘can be. ad-
"justed: by, means.of a screw located on

coutrols the tenswn of the! dlaphragrn
- t ‘then flows from:the -horn-
cml 1o the aLgroun ahd then ‘bac
'to the battery. Horni: problems-
are caused by th horn- button not- -
( ' ‘on—hom—reiay‘m‘r
- operatmg, horn ccul open (not shorted),
“or too" much tensmn on. the hom dia-
phragm
‘Lighting Cireult- nghtlng c1rcu1ts
Tare fairly. straightforward.  Power comes:

.'c.v g

tem, and places where wiring comes .

button, wiring, and- chassis
,“pressed battery ‘power.flows from the

The horn rélay energizes
allows ‘a ‘eav1er flow:of ‘current- - "

. usually made ‘up. of.a coily a moving

k "pulls on the moveable piate When this. -

chedTothe—" ~-switch- located in door jamb, ’ s
-plate, d1sengage—;lrns~+aterfupts~eaf--—ﬂls°—be -controlled. %Y headlight -switeh-— “gider “that fiany companies Mmanufac- .

~“diaphragm/to move" “back and, forth

-

/cone: does “The- ‘Toise: from ‘this méver .-

;*the"utslde of:the: housmg Th;s SCrew

.usually’r -

LN

from the- battery to a sthch then to ther.

A f,_. contmued

i-th ’llghtmgT cutt‘Pr‘dBIéﬁs
with’ the Hghting' circuit usually consist*
of bad switches, corroded bulb sockets,
yroken lamp: ﬁlaments '

One of the trickier aspects of the light- -
g circuit is: what switch controls what .

“blown,. thehause will be_a_short circuit.—. lamp,_and.where is it located? Generally. .

»"I"ill]ght bulbsl -and wiring

e accessnble
~from: the"trunk -in'some cars, by removing
the lens in others. Trunk-access systemsare
- subject 1o, congsion from moisture. and:dam-. .
_.age from belng hit:with the groceries as YOu
put then inthe trunk. Wiring and connectors
are usually hidden: behind cardboard or car-
pet and can be hard to fmd v :

* the- following circuits are cogtroﬂed
- by the listed switches’ ngch usually
have the lxsted locatmns

- o

® head- and taillights . . . manu-
\ally operated switch, usually labelled
/' ‘lights’"and located on the dash.

| brake ll’ghts

g nlechanieally

integral (.though external) w1th the -
brake master cylinder, or inside the’
- “passenger compartment and .mechani-
+ callyattached-to the brake pedal oL~
lmkage s

B dome’ hght'(mterlor llght)
can =

R be traced to a blown: fuse: caused by
" chafing wmng under the dash. nks

tail- hght ‘goes out the brake hght wxll
be inoperative also.. . .

- One-dim headlrght usually means |
that that particular Tieadlight has- a.
_corroded terminal or that the 'air seal
..or.front. glassv-ls--cracked and--is.due-{o-.
go out immediately_if not sooner. = /. *

 Interior light problems . usually stem}
. from- stlckmg door. jamb- swntches/, and| ]
~total instrament, light failures can often}:”
l

l
i
sl

W dash lights . . controlled by turn-
mg headlight swﬂch control knob.~

| underhood, glove box, and trunk
hghts . usually ¢ontrolled by mercury

*swrtches attached to hood, glove box .-
- -door, or trunk. Switches sometimes: -
~located on-trufik ‘or hood lip- and me-
,chamcally actuatéd. '

o ltcense plate ligh contrelled :
autornancally by.‘hea{ ht: sthch

: otecuve devtces~fer the hghtmg
Vc1rcurt\can be fuses, fu51ble lmks,

‘~'—~Lxght system tronbleshootm g‘rs-

~Motorcycli

* turé ‘‘industrial’’ ~ or * ‘farm” —rated,,:_*‘
bulbs thdt will replace motorcycle.
original equipment bulbs and last many
- times. longer. fors g

“Windshield Wiper: Syshm. Wmd—»‘{‘f
shield w1per systerns aren’t always .
“electric . many are vacuﬁm—operatea
80 if your wipers-are out and you don’’
~ have a fuse. ‘marked * “wipers,”’ cheg;
under the hood for a loose or d1scon
~nected vacuur line: - fE

Electrlcally operated systems con
“sist of ‘a ‘motor {or two), a7 swito
fuse and assomated wmng

~pretty-51u 1] , f‘the‘attacn- =
-ing” socket w1ll nonnally be the prob-
lem; espeually with: head and ‘tail
hghts and bumned:filaments may ac-:
count for thegest of the problems.

ST

1f you turn on’the dlrectlonal sxgnals: -

and they ﬂash on one's1de but not.the'

© attached to the w1per”sw1tch and—usedf_;
o control~w1per lspeed g .







! © 4 tool were 1o fall across this termina whern o <

rseit An ounee

a piece of bare wie
s DHuy some electnca tape and dooit yo

What do you think ~-..
' A [ LA SRR Terminaiy like
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Windshield washer systems may be

_operated either by vacuum’ or pres-
" sure, “and the pressure Systems can be

- either -manual or-electric.

Manual

* systems are powered by a feot pump in.

“the passenger compartment while the
“electrical systems use a motor Tocated
“either in or below the wmdshreldﬂwasher
ﬂu1d tank. " . *

These  motors. can burn up ‘because

of a blocked fluid passage which causes

“them to. run too fast and overhefit, or
because: fluid level is too low. Kéep

. fluid in the tank, and keep thé lines to

the ‘nozzles clear,
; operation.

_Intermittent-operation wiper systems
are usually controlled by a capacitor

to insure ‘washer

crrcult If the: wipers operatg continu-

ously, there is an open in the capacifor
~circuit, and if they do not move at alt

“there -is~a short. The capacifor and

- relays associated with the: intermittent

~feature are contained in a small module
‘near the wiper switch and must ber -

replaced as a unit.
Instrument Circuit: The mstrument

or gauge circuit usually iricludes the

generator light, .oil pressure light, fuel

.. gauge, and engine. temperature gauge.
. Some cars- may have gauges for each

. of the functions, as opposed to “1d10t”
+ lights. N

‘Aftermarket oil pressure gauges are
usually connected directly to the engine
and do mot use electricity,, but factory
oil-pressure-indicator systems are all
-electrically spowered, In all systems
using electricity, there is an oil pres-

sure sending unit attached to the engine.

This is connected to the gauge or light

- in the dash. Light systems use a simple

sure deereases , (
to close and the light burns brightly. .

continued °

Y
TS

In the case of cars equipped with
“‘idiot’". lights, it is a good idea to
occasignally turn the ignition key to
**ON’’ without Starting. the engine.
If the lights do not come on, chances
#re a’bulb is burned out.. . . an ounce
of prevention, etc..

Fuel gauges are controlled by a send-
ing unit located inside the fuél tank
and -operate the.same as mentioned
above. In most cases,
must be removed from the vehicle in

.

Next month: In next month's install-
ment of Back to Basics, we’ll cover
basic troubleshooting procedures and
show you an assortment of handy-
dandy troubléshooting tools, aids,, and
tricks-of-the-trade. .

order to replace the sending. units,

while the oil pressure and engine temp-

‘sending units can srmply be unscrewed

from the engine.

The ‘‘generdtor’’ light indicates
the charge rate of the electrical -system
and takes the place of ai
is wired in .between the ‘battery and

-ignition switch and will" therefore:\l-

will be sufficient current gene on
to make the llght 80 out E
A flickering “‘gen’” or ‘‘alt™ light

at idle can medn a loose fan belt or
intermittent’ voltage regulator, ‘or it

.can mean that the engine idle is $et

too low. A continuous light indicates
atftargmg failure caused by a bad alter-
nator, ‘generator,

““Switch in the sending unit. If oil pres-

sure is good, the switch is in the open’
- position and the light is not on..If pres-
the -switch is allowed

"~ The same basic system s used for the

engine overheat light except that the
sending unit switch is actuated- by heat ,

.instead of pressure,
Gauges use a variable r;srstor in
the sending unit, and the gauge reflects

" the amount of current it gets from the
sendmg unit, although the .gauge is

rked in pe pounds of orl pressure or

~degrees of temperature,

“like thosé used  in Fords;

battery, “or it.can mean the fan belt is
broken. A short circuit is also a" ‘pos-

‘srbrlrty, but usually the fuse associated

with -the circuit will blow and the

generator hght will go out.

An-overheat light can mean a broken

fan belt, loose radiator cap, low radir- ,
ator-water level, or bad: water pump.

An oil pressure light can indicate
oil. temperature too_high,. oil level too
low, or clogged oil filter. . ‘
' Accessories: Sequentlal turn s1gnals
Thunder-

birds; ‘and Merctiry Cougars are con--

trolled 'by a transrstorrzed sequencers.-

the fuel. tank.

ammeter. It .

_’l’ o

~usually mounted in the trunk on the
\driver’s side.
‘placed. rather than repaired because .it

This wunit must be re-

is sealed and opening it ‘will destroy
the circuit boards. If your front turn
signal -and the center rear turn signal

_light and flash, but the two outside rear

signals do not, or if there is no sequenc-

_ing, the sequencer is bad. If the front

and rear signals light and stay lit, or
if they do .not operate, the; flasher
mounted under the dash is bad. If the
turn signal fuse has blown, the srgnals
will not operate..

Heated rear windows utrhzrng a wire

* grid as a heat source usually have three

elements: a control; (on-offy#witch,
a relay, and a,fuse. These connect to
the heating grid embedded-in the rear
window. Some systems also incorpo-
rate a timer. The timer permits. current
flow for a period of 5 to 7 minutes and
then shuts off so as not-to overligat the

- grid or. the” gl‘assn (in case the controf

switch is left on. inadvertently).” No
heat at all from the grid can indicate
a blown fuse, bad'control switch, bad’

.connection where the power lead con-.

nects to the grid, or a defective timer.

Heat for only a short period usually . .

means a defective timer, while -con-
tinuous heat also indicates a defective
timer.

Anti-theft systems bu1lt into the car
(not aftermarket systems), when  ac-
tivated, will cause the headlights,

- taillights,” and side marker lamps to

flash,- and the horn to sound. All this
action happens about 90 times per
minute*and lasts for three to frve mm-
utes.. ..

vglsage—fegulzttor’or’/ Armmg the system will sensitize

all the doors, the hood; trunk, and

- tailgate, forced entry of any of these

components will -cause the alarm to.
activate, i

~The system is armed by normal use

“of the key in either-lock .cylinder -of
_.the front doors. The"alarm . sensor ‘is

located under the instrument panel and
above the glove box and you have.to
remove ‘the glove box to'get ‘at'it. To
add insult toinjury, the serigor is A.

~expensive, and B. non-repairable.

Check for sticking door jamb, hood,
trunk, -and/or tailgate: switches. before

- you attempt to replace the sensor. @




. Electrical ﬁystem'fu;ihg_and basic

electrical problem guide - - .

or connection’is

i it's at the battery ierminals, it can cause problems in all othe
CHOuis. e

©o -
T

The text makes mention of rusnblp links.
wire inserted in the circuit winng. If
and not an in-line fuse.

ese links are riothing more than diﬁefém-gauge
the fusible link blows,’ replace it with the ‘same gauge wire

o

s we mentioned- in the pre-
~ vious anstallment, the
electrjcal system in
your. car-is similar to
that in your home. They -
both. have a voltage source, wiring,
mechanical connections, and some
sort- of circuit-protecting device.

. The method most often used in both

‘systems is the fuse, qr fusible link. Cir-

cui} breakers are found in'a few automo-
tive eléctrical systems, but in ‘any
tases, they are not resetable like those
in_vour house.

eﬁ:——%u carry replacement mses in your
“carand you know where the fuse box is

located (courtesy of your handy owner’s
manual) the job of handling a blown fuse
is relatively simple.

Correcting the trouble that caused
the fuse to blow in the first place may
not always be so easy, however.

The fuses used .in an automotive
elegmml system are nojg the same type
as those usually found in your home

They are small and cartridge shaped’

and fit into clips or in-line holders.
Finding which fuse is blown ig usually




T
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. instance, merely look for the appro-
priate label on the fuse block (or box).

- If the labels are not readable,. or if the
inop device is part of a larger circuit
and not specifically,

* visual  appearanceshould give you a

' tg.‘l;e on a cloudy. or blackened look in-
. side the glass.” Sometimes, the ‘metal
element inside the glass case-will just

the - glass. - Look closely (after remov-
_ing all rings, -watches, etc.) at the fuse

~-don’t see any silver-colored wire, or if

extremely fine -wire and unless you

" "~ appear to be blown. -

- fuse. If it is in a fuse block, it will be

tempt to-remove this kmd wrth -a_screw-

; U :
easy. If the back-up lights go out, for.

» ~ stimulation that you don’t really need.
isted on the block,

clue. If glass-cased fuses blow, they may

- separate and nof leave any déposits o

~.In question. If the glass is clear and you -

the glass is blackened, that's the one. Bé
- -careful though because some fuses use -

examine them“very closely, they: could :
Once you find the bad fuse you mustf

rermoye it from the holder. If it is the in- .

line“type, you merely unscrew the two.

“halves of the holder aid remove the B

held in by two metal clips. Don’t at- .

PR

driver. The metal clips carry current,
anid the resultant shower of sparks can
provide you with a degree of over-

Another thing that may happen_is that

‘you could burn out all the Wi}’iué a880-

ciated with. the particular “circuit and -

_start a marvelous under-dash fire at
_thé same time. Gently pry the fuse out
“of the holder with a popsrckle stick or
- plastic rod, but don’t use a metal’ pry-

mg device. . ‘ - e
Better yet give yourself a break and
buy one. of ‘those inexpensive: plastic
fuse pullers from your fnendly BX serv- .

ice station. .
Once you have removed -the: blown
fuse (or at least the one you suspect.is

" bad) you must replace it with the correct

type and size. We can’t over-empha ize
this point too much. Replacing fu es

‘with ones of ﬁconect rating can leadg

more. trouble #rafi youhad when you
started A fuse of greater capac1ty thaq

supposed to P! protect

As we mentioned in the previous in-’
stallment the single=wire -system is

W
AN

Back to Basics

usually used in automobiles. With this
system, ;a single- wire delivers the cur-
rént, and the metal chassis and body

- components. bring ‘it backito the bat-

‘tery. With the switch on a car lamp
clgsed, the circuit to and from it is com-
plete and the lamp will light.’ If\a con-
+nection to the lamp loosens, or be-
comes corroded or begins to chafe,

" ‘resistance is ‘set up in the circuit,- heat-

ing occurs, the lamp burns dimly, and
if the wiring grounds the battery will

discharge. Heavy discharge readings” '_ o

,0n an ammeter vyould warn of this,
'but if a Warning lighit is used in place

" of the ammeter (as is the case with

most -cars) -a very heavy short would
be required to cause.the wammg lamp
to glow. . .

If a simple circuit like this is pro-

- tected with a fuse, however, any of the
; condruons mentipned: above will cause

the fuse to blow,- and tHus break the

~ circuit. .
To' locate the cause of the blown‘
fuse, always check wiring terminals -

for tlghtness first. Look for spots where

‘o a-wire: may ‘be- rubbmg agalnst metal.

-continued

PR
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(left)-The af

a great place tor corrosson 1o get started

Torinstance. aF any ot the light bulbs

fail 1o work hut the Q,r ths, ure l\nn\\ n o
he OK.then the problemigean be traced
SO blown fuse and replicement wil)
rumn the circwit. 1 the second fuse
blows, the trouble hies somewhere clse
in the circuit,

A-vibrating circuit breaker thke the

onc usedin the headhght circuit) usually
means a shortowhich voi must find

z

.

continued

To do this,
switch wires.one-al u tithe ungil the vibh-
ration stops: thix 15 the fine - which vou
will find the troublg

Except invery u]d cars and rucks,
fuses have seldom been usedt tor head-

and cotrect

lght circuit protection.~On many oldet

cars. lamp cireuits are protected by
a thermostaticatly

bi-thetal

controtled Timit

relay or a direuit breuker,

L

Your handy-dandy jumper.cable kit. it's not for jump- siarting dead batteries but for trou-
bleshooting circuits. Remember that connection of a jumper in a flive circuit will result IN. SpAFKS.”

lts best to wire'in the jumper and THEN apply power to the circuit.

disconnect twe

. . ﬁ - :
‘grind the battery cable on the fan belt” trick. If this doesn't get repfaced or at least taped
- {right} There are a couple of problems here. One is the obvious hazard of bare wire uoc,e to metal

.

of wire that is spheed mw

the horn relay.

starting circuit trouble 15 on the way.
mponents, and the other is that it's

N

ed to the fight switch. On

ST exeept
the hu\“‘ ahis huvy hg’.‘L‘H removed from
the Cireait bresker D and fied with
sepanitte Tuses, - CoLe

The ennre huttery’

atlach
most hate moded cars, all

s o
[SESAERAN

systerm on today s
Ciusghle finks T A
fusible hinkogs nothing moere tan o prece

wars s protected by

SCIRCTL in
which the wirmy is ong or two standard
thieknesses Lrger. For examples o plece
wire s sphiced into -
cut composed of wire. This
Imk s often civered by a plastic sheuth
o sheciul xh;l;‘vg", to wd i wdentificas
tion, -

Iothe overloaded, the
teher aumber (thinnery wire burnd ot
and separites, just ke o

The

of 1dreduee

H0-0a0ve

CITURE B,

fuse dement.
links varies
according o the make of cur. On lute;
madel Chevrolets texcept Corvettey,
there 15 a1 0fgauge fusible. hink to )/yn»
tect all Hnfused wirtng of 1 2-paugg or
thicker. The Tink s Tocated at m/tmu

focation of these

It -a fusible link blows. [hu/ repair

tatter correcting the ¢ausce) s/m splice

Mmoo new piede ol wire of /{m, appro-
7 ‘
/ continued
-/
o/
{right) I ’

. a volt-
A meter this exe
by the average back-
cheapér ones suitablé.”

A troublesheoter’s pest friend .
meter/continuity tesfer
pensive isn't neede
yard mechanic &h

for automotive tfoubleshooting (6- and
_12-volt"DC scalg. ohms funcfion, and AC

volt scale) are available jor less ‘than $10
from Sears, Rdd'O Shack, etc. -
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the backyard mechanic

©(farleft) o
Another handy but inexpensive tool fo have
is.this voltage probe.. It won't give voltage

;. .readings, but it does: llght up_when voltage' ’

is present

0

°. . {near left) S

';. senger side of "thé car near or under the
-‘dash. ‘On -most American cars, the direc-
tional’ signal flasher will be incorporated in
the box by means of a plug -in socket

S - ’

priate ‘gauge, solder.or crimp-cofinect
-the terminals, . and cover the splice

Remember that the circuits- in cars
are like \hose inyour home . .’if; you
have too many lights or appllances on
one circuit; a blown fuse will result.’

“The same thmo is true in'a car. Using
g larger capacity fuse will prevent the

for trouble. Vot

Although trd’ubleshootmg can. ;al\e
soine sophlxtlcuted:tool_s,and tech-
niques, some ‘problems are not all that

fails to-light, there afe really only five
possible causes: a bdd bulb; a poor

. connectlon ’aL the socket or bulb ter-
“minal, defective wiring, a ‘defective
sw1tch ora blown fuse.

" . .

fyou use 2 little bit oflomc most
R troubleshooting will be as - easy
as- diagnosing a bulb problem. Take

pror:edures and .you'll be able to get
~.all-those electrons going to- the nght

: . ‘% ]
UmbM'&; : i .

‘Fuse boxes or fuse box covers are norm-

ally labeled as to each fuse’s. function.’ If

.the .fuse-box in your car isn't labeled, your

owner's manual shoujd have-a diagram giv-

‘whtct) cprcw,x
o

b3 ' ’ ; . o
(nearleﬂ) o P
‘new Dafsun . . . you may want to.¢heck

._mounting screw._ (arrow) protrudessthrough

_the connectlon and quickly fry a circuit. .

~continued

;" ‘Fuse box |ocat|ons \/‘ary from car to car,’
", But-many times the: box will-be on the pas-

with electrigal tape or shrink tubi'ng U

“fuse: from blowing, -but you re askmg :

tomplicated. For instance, if a bulb-

- your'time; use. common sense-and safe . -

E ;places in your car, B ®

ing you. the . lnfo about- which fuse controls )

‘ close-up shows a factory goof in a.’
your -car for’ the ‘same problem. Fuse: box

block and almost makes contact .with hot a

"This is what a good fuse Iooks hke Ihe
termlnal Even a little vﬂ)ratlon could make :

metal element msnde the glass
- ,burned or melted

. means the fuse is bad.

A blown fuse will Icok’ like this. A brown- -
ish’ or* bluish fog inside-the glass case also

ta 77 'continued -
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ELECTfICAL SYSTEM PROBI;EM GUIDE

Amerlcan Motors. o

\;/ 19775—Flough idle or stalllng may be

caused by induced reslstance in the-
lgnltlon harness. This ‘build- up in re-"
, ststance at terminals. and- connectors
will cause a 'miss due o |gn|tron lnter-
ruptlon S ST

1974— Alternators should be equrpped

" - with two capacitors to protect dgainst

transient voltage .which ‘may -damage
transrstors in-the voltage regulator.
“Install-an additional 0.5 mifd -capacitor
with the léad connected to the regulator
terminal-of .the alternator and grounded
“to. the alternator case. w . #

s

1971 1975—The alternator indicator

(|d|ot) light may glow dimly due to higher-

" than-normal resistance.in the alternator

“ - field diode’ assembly Replace the diode
assembly

AL condrtlon where all lrghts flicker. at:

defectlve voltage ‘regulator or alternator.

5

£1974-1975—An lnoperatlve seat beit

; erlock may;b e caused by a damaged
- mte‘rlock module. due ‘to jumper.. léads .
' being ‘connected to ‘start relay in'amzat- -

, tempt to energlze starter motor solenoid.

8Es

A*\1970-76 ~_Alternator "whlne, heard at "

fi: levels: of . radio volume. is " caused by
e electronic voltage regula‘for To"
" Xcorrect, .install-‘a’ capacitor; p/n 3501598
e (info courtesy Chrysler: Corp: ) : ,

,',1975——lnoperatlve instrument. Irghts
ay- bé due to. dlsconnected 6-or.12--
way conn.ectors feedmg mstrument

“cluster.. ol R

e 1975 Erratlc horn operatlon may ”

“be caused by rmproper adjustment of-

' “the harn diaphragm tension screw -
that makes the- hom draw very Iow cur- S

= rent

Ford Motor Company .

1972— Thunderbtrdyand l_mcgln”f"

S Mark 1V ‘models ‘may ‘have: the ignition .
by-pass and |gn|t|on resistor wires in- -

/- stalled into the wrong connectors, re=
. sulting:in |gn|t|on pomts “burni _‘at Iow
mrleage e

Iow ‘engine’ FlPM can: be caused:bya -

1971—Models with ‘302" or 351"W °

engines have a distributor breaker cover -
magde of metal, and a no-start-condition
-may occur if the coil or condensor ter=
minals contact thea cover ‘du€: to |ncor-
< rect posrtronmg ) T

1970-71 —There may be a dresellng .
(run-on) problem ‘'on models equippéd
with throttle solenoid positioner and
alternator indicator light. The positioner

may- be e nergZed. through the -alterna- -

, tor mdtcator light, and this requires that

a- drode be’installed. in the lrght cnrcun ;

&

1974 —Engines 'with electronlc igni-

tion may have: rough opegatlon above idle”.
due to crossed wires in the distributor-_
to module engme harness

“1973 Low OF N0 : alternator output
can’ be caused by ‘electric choke wire
shorting to the choke tube. .~

- 1973—Torina and Montego models *
may have a red- yellow wire, from: the »
seat belt buzzer comrng incontact with
-a lrght green- -red wire from: the- alterna: ;

- “tor warning- light circuit. This can cause

the alternator ‘indicator light to stay on
even.though there.is no ‘alternator mal-
‘J"tunctron :

_1970,—rhere‘?
“tery .overcharge on.models equipped
‘with electro-mechanical- voltage ‘regula-
-_tor. Another ‘possibility is that the over-
‘“charge could have resulted from in-
“correctly-wired. alternator regulator ‘
- connectors. ‘

1976 Radro nonse may emst on some
jearly models dui
~.ground at the cap citor: mounted on.
- the’ |gntt|on corl PR :

_Genelfal Motors‘ 5

o Bulck. | - _’ C Had 8

“
w0

P

*the alternator's' digde - brldge 1’the ltght,

. at'the dtstrrbutor cap (HEI, sys m

L to Ioose or: defectlve vglrmg be‘tvyeenn.g,;f

the _possibility of bat-

' be encduntered iin some models due to
- the: pmk battery |gn|tlon W|re runnmg o
the dlstnbutor cap aThe wrre connector ‘3,‘

an inadequate

.- box light* sﬁltch '
~-remain activ, it

¢1970»f75_|f the alternator (rdlot),"“‘ nator :performance, you-may: obtam a.

lrght remains ‘on’ with the lgnltlon switch
~oft, check for a shorted. ‘positive diode in_

low:output reading.. This is: caused: by
; the heater/AC motor runnrng whenever

1975 -Af |ncorrect fuel gauge read-’»
ing can.be caused by an intermittent |
open circuit in the dash-to-tank unit due ..

o a loose contact at the dashs con- - i
" nector: - e r 7

Ghevrolet. o ' " L

- 1970-75—No-start condition can be
.caused by loose or defective- wrrrng/
between neutral-start switch and igni-
tion“switch, a-burned fusible link in the -
starting" circuit, ‘or a poor terminal gon-
‘nection between energizer, horn relay, -
ignition: switch, neutral-start switch,
Folenoid 8" terminal, or. energrzer
ground cable T -

1974-75 A no -start problem cdh]d
be encountered because of ‘angjiy
properly installed ‘battery: dgnmon

1970-75 Slow erankmg may be due

“BAT" termmal
1974 A battery‘g,( ‘

tor

gd:-This can! result A 'ig
dead for-no: apparent ‘
reason . o

1872 When- usmg—t : nost—
‘adapter" method: of measurlng alter-‘

“remains on with the- engine: running, the ... (

< wire'to the alternator No 1 termlnal may’
b Manuals Inc ).

tics: Fleprmted oourtesy




The Backyard Mechanic

ou can already feel the heart-
burn coming.. You're stock pil-
ing antacids in the top desk
drawer. Thel old car is giving

.- you -very strong hints that it’s

‘ready for another tuneup. IU's getting

harder and harder to start. The bugg

stalls no matter what yau do. She's

burning gasoline. as if it were 25 cents

 -a gallon?-The acceleration is so poor,
“ Boy Scouts ask,if you need heip getting
across the intersection. (Or maybe
you're the type who tunes up every
10,000 or so miles as routine?)

Any way you logk at it, the engine
needs a tuneup and you know the whole
thing is going to take.its toll on you.

e~ Generally your mind is rucing with
ong of two' tuneup rip-off scams:
~1)-The ‘mechanic will fix only
enough *to gef your car back out the
door with a property line guarantee:
‘once you drive across the property
line, he never wiints to see you-agdin.
The problem being the carsmay not rumn
long.enough to get you out of his sight.
If he-doés provide a guaranteé, you
end up.taking the wvehicle back every, .
other week to get < fixed right. this
time.” Or until you're sick of talking
to him with,your teeth forced together,
. eyes shut and general body shakes.
Then you give up and pay to have it

do:&,agam, ?omeplace else. . _ Sparii' plug wires can look perfectly OK clean or dirty, but may be electrically unusable.
2) They say they can .dO‘ it for $50. Remembef, when puliing your own wires fram the .spark plugs, rotate them until they “pop’!
However, once -the car is in the shop-._before pulli‘n[g them loose. Jerking them away from the plugs can ruin the wires. 3
‘and they’ve got it apart thé bump-up ' ’ ‘ s : ‘
starts. The sincere mechanic comes to
you. wiping. hi§ hands on one of those
red rags, shaking his-head saying some- . ] : Lo
thing® aboug, **Well, we found this - continued | ' ‘

2

- - i 3 r 7 il - - "

(lefty Air.filters are usually one. item that you-can readily check to,see if you got what you ‘paid for.’No, amount of air blasting is going to
- turn the {sed -filter"on the right white fike the new one. on the left. {right) 1f the mechanic you ‘pick doesr't-have a set-of test: instruments
- like this—boogie. He's not.going to'bé"able to-do a proper tuneup, . ’ . Lo B .

T - i
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’

HEY, MAN,

. g - “lt's€rying Time Again”)

what’s makin’ my

(To the tune of .

It's tunewp time again, ‘
you're gaifiah bleed me; - /.
-1 can see the doliar m_@:m\
_in your pyes. /
f can teli by the way 7./
you hold my car key
<That it won't be long /

Beforé you bleed me dry.

OrindGuNK?

Let’s take o :
(chuckle, chuckie)
LOOK-SEE... -

I Py
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“example,

] o the bayk/yard mechamc

.. continued

the car accelerates slower
thian it did before, the gas mileage isn’t
as high as it once was, the engine is

- harder to start, the car stalls, or maybe,’

it’s been more than 10,000 miles since
that last tuneup. These are all hints that
1t is tuneup time.

+ The other type-of tuneup is really\cﬁ

repair. [t’s done to solve asproblem .that
- developed suddenly. For example; the
jengine starts.missing, the car’s running

rough, or it'won't start at all. These are

. problems that a tuneup might solve.

- In either case, unless it is a real emer-

" putting.the car on a qcope to find exactly

manufacturer dé /alexahrﬁ"’serwce shops
Twillchiarge $17 to $35 just to look at’
your -chariot. So unless® you're very
sure the work is going to.come undey

your new or used car warranty, you

can get it for less.
Of course, the key is finding a repu—
table shop \f}ith a competent mechani€.

_ what’s needed. Keep’ i mind-that most

in.
Your question bemg, “ff/m new to
the area, how.do I'find such a person?”’

‘ ‘A mechanic you ‘can °h~ave confjdence

. The parts man can be your ally. Shop for
v a reputable one just fike you would for .a
mechanuc

wrong.” ‘And it doesn’t seem like 10
minutes after he has your approval for
* $25 more work that he’s back' with an-..
" other. **Well, we found . " and wa/m-
~ing "another '$25. This - goes on jintil
“they’re bumped you .into a $100-plus
minor, tuneup or even the sky’ sﬂthe';-"' :
Ilmlt _major tuneup
“But one thing-is for sure when it’s
tune-up time: most of us think it's also
: rip-off time..It’s as though tuneups |
were magic), but there are*no mag1c1ans -
to perform the' tricks. :
It doesn’t have to be ‘that way There
=" aré ways fo insure that your vehicle
“gets the .work it needs, and only the
work it needs. At the samé time,-you
can rtest assured the p lasts a
- reasonable-terrgth of time. ThlS is true
for not only ‘the work you hive done
for you, but the work you do yourself
- Basically, there are two typés  of
tuneups. There's the routine tuneup
that should be done. periodically. That
is, a 'tuneup to solve a problem that has .
~developed over a period of time. For

*"‘?”

gency don’t settle for just one opinion.
Get'a secorid opinion. Mest reputable
shops will provide ‘an optnion free.

Somie may even charge $5 to $10 for-

parts It is peace of mlnd

z
\

(rlght below)

There-is a-time when the new carburetor

is more- of\ a bargain than the rebuilding kit.

Usually, the parts seller knows when that

is,.and:isn't' @ust bumping you up.

X

Even if you're not concerned about getting
every{hlng you paid’for, always: get your old

The answer is simple: Ask. Ask,
**Where do you have-your work done?”’
and ‘‘Aré you pleased with the job?”

~Ask the people you work withy. Ask the

2 continued

BURETOR KIT_




“auto hobby shop staff. Ask p‘edple
usinig the auto hobby shop. Find out
what different people have to say about
where they. get their work done and,

T tha one oplmon
. "It you're really lost, go to a big or-
7 ganization. Any of the major service

. centers ‘such- as Goodyear, Firestone,
B.F. Goodrich, Midas, Sears,
Penney s, Ward’s, etc. are good.
.- These larger orgamzatlons give a littl
more. They are a little more under-
“standing thah the one- man.organi thn

© Just down the block.. Be51des Y
a little more pull:~You can\ “al Wl
your problem to. upper - management
Try that with 'the ownef-

pumper and general go- for at the
corner gas station. -
Another plus to the big organiza-:
.“~?

& ally they will honor.the warranty at

on the opposite coast.

However; the independent | ‘mechanic’
can be just as' good ‘as the big organ--
ization,, and in some cases a lot better.
There can be many reasons why his
business is not as large as-the servicé
center’s; ‘For one, he may not take

. credit cards,- -demanding * cash. instead.
. Perhaps he’s already got all the business

fessional and wants to be able to assiire
his.customers of his personal touch on
every job.

That's why it is. important to fmd
‘ out what drfferent people have to say

S 'él'_‘hls plece of qiip-

especially, by whom.: And get. more,_”,w..

« chief mechanic:grease monkey-gas-

tion is their national operation. Gener- -

any store in the chain, even though 1t s

L3R

‘ment checks out. elec-
h

themselves for the -inexperienced, un:._
U scrupulous’“operator ".who_says-they.

plugs,”

need an entire set of wires,.
points, and may even toss in a carbu-
retor overhaul to sweeten the price.

- 'Whatever you do, don’t walk -into a

.f;‘:'},'shop and say, “‘I need all this: I need

wires; T need this; and this; and this

-  All you're doing is_laying- your- .
v self open for the works

\XT

oing"'one,, two, three,‘~
our, five and 'six. You

‘ gets of the tuneup rip-off in the past

because of their stereotyped lack. of

roperly check. out the.

., new systems. How- .~

. evgr, the $200 Price

. tag'is tod steep for
vrh

st Backyard Me-

about the service they’ve received.

~ Other clues to a méchanic’s compe-
tence fhchide cleanness of the. estab-
lishment and working. area. - '

~ knowledge. However, with today’s’
complicated -¥ehicles almost anyone'
can be pulled-into the trap. On the other

hand, "if you can assert yourself—let

- the mechanic know that you’ré no‘push

over—then - you re- less likely to he
taken. If you’re too passive, take some-
body with you who is more aggressive.

" If you're concerned about paying-

for a part you didn’t get, ask for your
old parts back. Someé firms make this

certlﬁcatron of the mechanic’s ab111t1es

g whether it be a wall covered with “di-

lomas ‘or a.sleeve- load of. stripes to

- ,make any Army ‘sergeant ajor jealous.

,“l‘hrs is a mechanic with expefience and

Fa solirce of reference. If-he has-gone to.

the trouble of passing:courses, he's
concerned about what<he’s domg not
just making a. buck.

- You also want to know if the ‘proper

“'equipment is ‘available to handle your
- vehicle. If the tuneup technician

oesn’t have an infra-red, a scope and
‘the proper tools, he’s not going to be
‘able to tune today’s cars properly.
Without “this equipment, the mechanic
can only guess about what’s wrong.

Next, you. might-want. to.look l;or—;-i

a-practice; you should-make it a habit, -
Probably the ‘‘grayest’’ area regard-

ing paying for something you didn".t,
get is the carburetor overhaul or in- .

stallation of arebuilt: fuel/air mixer:

. This"is because if is: very, very diffi-
“cult to tell the dlfferences between a

rebuilt, or overhauled carburetor and
one . that has just been cleaned. This is

. why you must pick a mechanic you
° trust. . ) ’
you need everything you pa’id ,

Di
for?
at-a

gdin, it’s hard to say. Let’s look
listributor cap example and ‘then

you t Il me.
. The first mechanic.did a complete’. .
“T$100 tuneup, but only wiped off the

cap. Two weeks later it arced across

With the equipment and. -propet-train--— -and- tHe car stopped running. You never

ing in its use, he can pmpornt the prob-
lem.

~If ‘one thing goes wrong, it could

mdrcate 100 other problems. Only an -

heard an owner cuss out one mechanic
so much for not getting his' problem

“ﬁxed
Another mechanic_with lemllarm

‘experienced mechanic can come to the
-right solution. And with today’s com-
plicated vehicles only an expenenced
mechanic with a scope can find the real
problem.

- For- example one of the plug wires
has -been d by the exhaust mani-

tuneup noted that the distributor’cap =

didn’t need replacing that very minute.
But there was ' some carbon. bujld-up
and carbon tracks that he thought might

cause a problem in the future. After
finding too much resistance on the

scope, he decided that the cap tould

g_a_,.,,; _he_wants., Or maybe he’s a true- pro_wfol¢and4h&engmrmar ts-missing.Ir's

rmssmg so bad it sounds and feels as .
though it were about to §elf-destruct
,Very few. people thmk “I"ve got-a
miss, and 1 can get out of it for $2.”

Therefore they have already prepared

|

x

. " l,

. . ‘
|

1

cause @ problém: before thé car came
back for another :tuneup— 15 000 to
* 20,000 miles later. - '

Knowing that the: customer would
say, ‘I sperit $100 and have a .prob-

lem w1th1n a month” if something went




‘the backyard mechanic

3032
Fuet Filter

3032
Fuql’ Eilter :

.+ Fuel filters can be a very effective tuneup '

i qd\!oﬂu e
RS

ple forget the price .
© gel proper service.

contlnued

wrong," the' second mechdmc rc.plau:d
the-cap: He also rationalized; ~*Peov
«as long as they

The dlffuenLe between the two jobs:
$6. , N ,
The bottom line for reputable me-
chanics: they depend on repeat busi-
ness. Unless they’re out in the desert
somewher

Besides, good work

Compounds itself in word-of-mouth
‘A fta 1

Tthen-«theyvcan -depend..on..-.
‘one-shot - deals.

“Vehicle to the shop And you should

“shop foi d parts salés répresentative™

the same as you would a mechanic —

ask around until you find a reputable .

one you can trust. ‘
If you're wondering why you need
a reputable parts seller when you’re

doing -the work . yourself,—the—dhswer

15 51mple He can steer you m the tht

bad mechamc can empty your pocket-
book.

- additinn_especially -if vou iust comnleted
— -850 y iy iust-completed
. some carburetor work.

Care 5 Fiow
A Ay s TaRT

These cleaning chemicals can some-
times solve minor tuneup problems for a

¢ short period until theré's timesto do the job
right. They should also be used to clean the
carburetor and PCV, penodlcally

(right) »

..An_electronic. lgmimnmodule is_an ex-
pensive item to replace. It becomes even
more expensive if you don't read the direc-
tions  and overheal the unit because you for-
got to use the msulatmg material in the white
tube

)

thatdc 1o
AAeT T UIdT S TTUVY _yUU

REs
discovered them.

Do it yourself: In the world of do it
yourself, the parts counter person-is
going to be as.important to your tuneup
as the mechanic is when you take your

iy

[;-;,'mon‘ic

ove o]d r{lpdu

N “;;Tch yL wns mnuntod
thn cﬂpJu]n or
M‘plie mataloaurtnce
et will: atd

Lot
Nopof
gre
o mla.

Cnnd Clﬂﬂn aur(‘ncg'

wlftha i mr!du

Whilte T is possible for a parts seller
.to oversell you on what you need, your
biggest worry should be that you might
‘be-undersold. Here's what happetfs:

You go in and Say you're tuning up
your 69 Dodge Dart The dealer sells -

continued
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* you pojnts, condenser, plugs, and asks

- if you jneed a rotor, cap and ‘wires.~If

=~ you stpp and think about it, for the.
tungup| to work, everything has to be
right. You may also need a pollution
contro] valve, air filter, fuel filter,
emission control filter . . . See what
I mean? _ - -

What else can a good counter® person

providg? Troubleshootmg a551stance

v Y 1 I 2 ) that's what.
s Yhe A'thar it : ! : e
/i Tor Ualoo-Bemy vater ; S —_ __Youfve' gol a problem u‘our new .
vat dist 0r adjusl- 8 : , : * .electrical ignition. system; Mr. Bad
meats. Construcied of | e e 1
o ink Sexiio hall 41 L Guy sells you the whole conirol module
aud shock rasistacl pls- ‘ - 8 . ' far $45. However, Your Friendly

tie handie.

Fellow knows all you need is a rotor *
because he s béen keepmg up with the
' lllerature

(left)
¢ There aren’t many special tools needed
1o do_a-basie-minertuneup—Gauges for the
==~ points ‘and plugs and .a distributor tool will-
:<:usually be enough in addition to the normal
# wrenches and screw drivers. But don't for- ]
. T-get a spark plug socket saves a lot of broken
' plugs. . =

(below)
Wires, wires and more: wirés. Be sure tO‘ [
get the right set for your vehicle and motoﬁi

‘
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[EEETEYY RO

3 VR NGRS




© « _continued

wher‘if«you come in. : Ll

' hear if you sound hkuou know

““what you’re doing. If you den’t, he’s
going to help you all he can—even fo
the point of sending you elsewhere.

You came in asking for a carburetor.
‘rebuild kit and he bumped you to a
rebuilt carb or even a new one. Did he
oversell you? © ~ ,

Probably not. Unless you’re a real
pro, rebuilding is net for you. And
"unless the parts seller is sure you know
your problem is the carburetor, he may
not be bumping you with the new
model. You see, if he sells you a re-
built, but there is another problem with
the car;the car still won’t run correctly. N
‘At that point you'll think it is the re-
built carburetor he sold you. You'll
take it off and return it. However, if
it is a new carburetor, you'll realize
there must be something else wrong
and look further. Got the picture?

Also, the carburetor, whether you
rebuilt it, the factory rebuilt it, or it’s » .
brand new, isn’t going to work well
unless you changed. that old dirty fuel

speC|a|s—you Il get what you pay for—very littie.

.

Now, if you are really into this
Backyard Mechanic bit, your local
parts store is going to help even more.
More help because they also provide
clinics on new systems. Clinics that

. are not-only open to the public, but are
also-free. Even if there is a fee, it
:-usually covers the cost of manuals
handed out or equipment provided.

filter, too. For example, with an air conditioning
: . Are you beginning to.get the full cliic you usually get your.own set of
_picture? - test equnpmem :

o .

~HOWRARRET  SONNNNNNNRN

Tuneup kits and parts are usually available anywhere. However beware of 99¢ spark plug

N

-

Parts sellers also have the latest in-
formation on the latest systems avail-
able, such as the new fit-in-your-palm
electrical fuel pumps, or even the $200
plug in,electronic ignition tester that

.- gives you good or replace light signals

one, two, three, four, five and six.
You should also”expect your parts

seller to provide you with all the specifi-

cations you need to do the tuneup at the

time of the sale. If you forget the specs,

he should be*willing to read them to you
over the phone.
And finally, don’t be insulted when

he gives you these last words of wiss ~

dom; ‘‘Read the instructions.”” Auto-
motive technology changes so rapidly
you never know when you're going-to
mess up doing something you’ve al-
ways done because it isn’t «done that
way anymore.” p ®

DRIVER wishes to,thank Tom Mik-

“losovic, Aron Durham. and Frank

Cardone of Goodyear Tire Co. and
Joe Hallett of Action Auto Parts, San

~

s he a repu‘table mechanic you c/an trust'7 Ask around .and’ hnd out what people have
to say about him. 1t'l pay in the end. } .
; ‘x

«

Beérnardino, Calif:, for their assistance
in the prepa;ancnr of this article.
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eginning thlS month, we’re
ch%ngmg ‘the format -of ‘the Backyard -
- Mechanic just a bit. Now don’t worTy,
‘you'll still see the how-to-do-it features,

yqu're used to .
mountain of requests from: our readers

into “‘consumerism.’

To us, this means that many of you

“are running into repairs that you don’t’
feel you’re qualified to attempt. ‘When
_this happens, you take your- faithful

--steed-downtown to ‘‘Friendly Fred’s-

i ; . S =

N

the hints and tips, and all the tech stuff -
.-but we’ve had a "

Factory of Fine. Fixing”’ and ask them
to repair. your broken *‘gribbett’’ valve

or whatever. Friendly Fred fixes it all.
right .. . to the-tune of $150! Now!

$150: is the uomg prlce for a valve’ job,:
but norrnally, a grlbbett valve should
only cost about. $60 to fix or ‘replace.

'So what do you.do? You could go

to, the Better Business Bureau, but you
should have *done that to.check Fred
out before you took work to him. You

-

N

want you to know thiat he doesi’t know.
Can you imagine the safety problems
inherent with being stalled in the fast
lane with a defective gribbet valve?

About all you can do to make sure
you're not gonna get ripped off on car
repairs, or any type of repairs for that
mattér, is know beforehand what is
stipposed to be repaired; and about how
muclr it's supposed to cost.

One of the best ways to-do this is‘to
get yousself~on down to your base li-

brary and chieck out the automotlve .
- manuals. You don’t need,to be a me-

chani¢. Just look at the section that
applies to'the job you’re going to have"
done and try to get basically familiar
with the parts-that wil, be needed, ‘as
well as their locations . . forewarned
1s forearmed. - .
Once you’ve got a oenera] 1dea of
what parts-will be nceded and/or how
much-of a job it will be, get some parts

~prices.  Since this is a brake article,

Jet’ 5 compare some prlces ’

‘Parts cost for brake linings for four™

wheels, or llnlngs for two wheels and’
disc pads for ‘two. wheels, -should run
Qetween $18 and $25. ‘Springs. (1f
necessary) -cost about $4 per wheel, or -

$12 for cars with four-wheel drum' o

‘brakes. Wheel cylinder kits will cost "

about another $12. So, the parts total

alone, without adding the__CQSL,Q.f_a__.

e asklng us“tq take a new a new tack and get

“and he doesh

—'what he s domg,

could have your cousin [\

“t-even know what a grib:.
bett valve is. Of course, Norvill would.
do the work, even if ‘he doesn’t know

‘read that
- is -offering: ;a
cause he doesn’t

can of wheel bearlng grease, or for
grease seals, or for any extra tools you

-may need; is-about $50.

ds. expenswe until you -
le. local braké repair shop .
““special.”” This special .-
or somcthnng»f ,

“That sou

L}

s *‘for one: week only,
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sinmilar,

CS60 for lubor. and gives,a total of
I RICEIE . S

Some of us feel that we can buy an
awtul ot of hand cleaner Tor thut $80
ditference. But. some others may teel
unqualified 1o take on a brake job, even

and costs out.at $70 for parts,

lodged dgainst any -one firm. The State
Attorney General's office cin often
tell ypueif a firm has been sued or fined
for bad buxuluwpmutues

Some other items to consider are:
will the shop give you awritren estimate
befofe the job begins, and. _will they

with-the asststanee—ot-the—girditted
peaple at the base uuta hobby shop.
Or perhaps we've et that brake job go
ull the last minute belore our vacation
and now we need brakes but don't have
the time to do-them.
reasons for wuanting spmeone ¢lse to

~do that brake job. 4
So what should you be aware of be-

fore vou take your car down to Friendly
“Fred's hrake shop? Well. like we said
before. forewarned is forcarmed. When
you know approximately what the job
wil-entail. and about how much it
should cost, bevin’ shopping around

|

There are a lotof

catt-yourii-the fobrequires more parts ™

or lubor than the original estimate called.
for? Is the shop licensed. by the state
(1t so required) to perform the type of,
repairs, yvou want? Are they willing to
give you your old parts back, or-at least
show them to you and explain why they

were replaced? Do they want you to _

come back at about « 500-niile interval
after repairs are performed, so they can
check the work? ! v .

. One other hint about pukmﬂ'( out a
rgpdlr shop.. Stay away from ““doom-
sayers,”” These guys will take a quick

look at your car and say ““geeze |

Newer disc pads come with this spring
steel attachment that is supposed to rub
against the rotor when the pad is worn dowin.
The noise it produces will let you KNow you |
need brake work.

. 1 R ’ . )
This/white plastic check valve pre-
ventsvacuuntlioss in the power brake beoster.

It's cheap, so why nat replace it at each brake
job?

-

Tor @ phice o huve the work done,

Probubly the best wiuy to pick a repair

shop s word-of-mouth. Your friends

il vou drive this one more
gonna Kill yourself and your Kids and
two. innocent bystdndcrs " This type

can el you about Shops they've THad
problems with. or about those that gave
greal The Better Business
Bureau gap tell vou if there have been
an uh}n’ln'mul number of complaints

service.

of hype is just plain bad news . .. make
tracks out of there! ‘

What should a brake job inclyde?
Well. at a minimum, we'd recommeénd
the following:

- e

continued-

milé, youre

Return springs and hold-down hardware
can be cleaned up, painted, and sold astnew
by a dishonest mechanic. Make sure that if
you're billed for new ones, they come out of
a package and not out of the guy's par‘(s bin.




TROUBLE SHOOTING
DRUM BRAKES

Low Pedal or
Excessive Travel

Fiuid low. improper brake
fluid. Air in system. Hoses ex-
pand under pressure. Whee!
bearings or steering parts
loose. Shoe and lining knock-
back after violent cornering or
rough road travel. Improper
rear brake adjustment. Dis-
torted shoes or linings. Master
cylinder or power unit mal-
function. Metering valve (for
front brakes) not working.
Piston and shoe assembly
misaligned.

Pedal Applied; No
Braking Action

Air in system. Leak past pri-
mary cup in master cylinder.
Piston pushed back into bores.
Hydraulic leak. Rear brakes
out of adjustment.

One Wheel Drags

Front wheel bearings loose.
Shoes adjusted too tight.
Shoe return spring broken or
weak. Piston stuck or cups dis-
torted. Clogged line or hose.
Drum out-of-round. Loose
anchor pin. Distorted shoe.
Defactive lining.

Rear Brakes Drag

Improper adjustment. Parking
brake cable frozen.

4epr§

w ee/s and slide tires on roadway

0,

BRAKE INSPECT O.N & TESTING

Inspect brakes at frequent intervals forspedal reserve (clear-
apce between pedal pad and toeboard with pedal firmly

by a

(no

ssed, while brakeg are. cold). Increase. pedal reserve

éustmg brake shae_to drum clearance. Brakes should
be tested on dry, c|ean@§iasonably smooth, level roadway
{ith wheels jacked up). Test at different speeds both

-light and heavy :pressure, CAUTION Do not *Iock

co \DITIONS AFFECTING

KE PERFORMANCE

[

ernal conditions may affect brake performance

"’shootlng of brake mechanism:

All Wheels Drag
Improper adjustment. Defec-

tive master cylinder. Improper.
adjustment of master cylinder:

push rod. Pedai linkage bind-

ing. Defective power unit.

Defective proportioning vaive.
Vehicle Pulls To One Side
Uneven tire treads. Worn front

end parts. Incorrect front end.
alignment. Front wheel bear-.

ings loose. Loose steering.
Loose backing plate or anchor
pins. Loose or broken springs
or “U" bolts. Improper lining.
improper adjustment. Defec-
tive drum. Loose or broken
return spring. Defective wheel
cylinder. improper wheel cyl-
inder size. Clogged or crimped
line.

Brakes Squeak or Noisy

improper lining. Lining loose
on shoe. Foreign material
on lining. Shoes scraping
backing plate. Improper ad-
justment. Defective drum.
Defective wheel cylmder
Weak or broken return springs.
Loose anchor pin, wheel .cyl-

inder, or backing plate. Brake|.

drum silencer spring missing
(if equipped).

Tires —Should be same: size on each side of ‘vehicle wnth

approximately same tread design and inflation.. :
Loading—Wheels should be equally loaded, as heavnly
‘joaded wheels require more braking power.
Suspensnon——Faulty shock absorbers, incorrect front end
alignment, or loose wheel bearings may give xmpressroné

brakes are too severe

! .

| Brakes Fade (Fail to Hold)

“Excessive heat build-up. Im-
proper linings. Drums too thin.
Lining soaked with fluid or oil.

~Improper fluid.

Pulsating Brake Pedal

.Drums. out-of-round. Loose
brake -drum. Worn or loose
bearings. Bent rear axle.

Hard Pedal

Grease or fluid on lining. Im-
proper brake lining or fluid.
improper adjustment. Pedal
-linkage binding. Faulty master
ccylinder. Glazed linings. De-
fective brake drums. Defective
proportioning valve.

‘Brakes Chatter

Improper shoe adjustment.
Loose backing plate. Foreign
material on lining. Weak or
broken return spring. Loose
~wheel bearings. Drum out-of-
round. Distorted or misaligned
shoes. Frozen strut rod bush-
ings.

o

Srapping Noise In FrontEnd

Grooved backing plate pad.
Lack of lubrication on moving
parts. Loose drums or backing .
plate. Loose or worn front end
parts. Defective lining.

Power Brake Unit Does
Not Boost

Test For Power Unit Oper-
ation —Stop engine and apply
pedal pressure several times
to remove all vacuum from
system. Hold pressure on
pedal and start engine. Pedal
will move slightly forward
when cylinder is operating.

Power Unit Does Not Oper-
ate —Vacuum check valve
stuck closed. Vacuum pipe
bent, broken or closed. In-
sufficient engine vacuum.
Blocked air inlegt. Air valve
sticking in diaphragm. Fauity
diaphragm. Faulty piston
seal. Internal leaks.

continued
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the backyard mechanic

Drum brake overhaul:

® New brake linings all around

R New front grease seals

m Resorface (grind) all drums

B 4 new (or at least rebuilt) wheel
cylinders

B Replacement of return springs. and
hold-down hardware

® Repack front wheel bearings

W Master cylinder inspection K .
¥ Bleed and flush hydraulic system
.M Road test and final brake adjustment
For Disc/drum systems: !
. New disc pads and new linings

W New disc hardware, new return
- springs and hardware ' ]

® Rotors resurfaced or replaced, drums
turned (ground)

m Calipers overhauled or replaced,
wheel tylinders too

M New front grease seals

m+ Repack front wheel bearings

B Master cylinder inspection

® Bleed and flush hydraulic system

® Road test and final brake adjustment

If a shop will do all of these things

r you as a normal part of their brake
‘overhaul routine, you've probably got
a good shop. If the shop tells you that
any of the steps aren’t necessary, get
it in gear and move on to another shop.
~ As in any forg of business, there
“are dishonest-type bad persons out
_there just waiting to take advantage of
"you. This is particularly true if you're
a woman alone. Unless you gals are
experienced mechanics, you've got a
better-than-average chance of being
ripped off. Even though it may go
against your grain, one of the best ways
to prevent this is to take a man along
when you make contact with the shop.
Rightly or wrongly, a shop is less in-

continued

Thickness of old vs new pads. [t doesn't happen véry often, but a bad guy will tell you
he installed new ones when actually he just left the old ones on. Check it out by removing a
tire and looking through the caliper. It's easy to tell when new ones have been installed. :

_ clined to horse you around if there's a
. guy there with you. He doesn’t need to

know anything about brakes, or even , :

cars, he’s just there to look pretty and
nod his head sagely. Window dressing,
actually. Any body will do for this
purpose. ' '

There are a lot of ways to get ripped
off on brake jobs. Read the following
items, and be on the lookout for them.

If drums need to be reground, and
most do, a bad guy will tell an unsus-
pecting customer that the drums were
““out of limits,”"-or worn past allowable

dimensions, and new ones were needed:
He puts your old drums_back. on and
charges you for new ones. An inspec-
tion after repairs are completed can
avoid this scam. New drums will be
painted on the outside, or at least be
clean metal and not rusty.

A bad guy will just clean up wheel
cylinders and charge you for new ones,
or for a rebuild. He can also take re-

continued
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turn springs he's kept around “for this

_ purpose, and show them to you and .,

say, ‘“The springs have lost their ten-
sion, so we hadda replace 'em,”’

In a related area, a funky shop will
ask the customer if he or she would
like the wheel bearjngs repacked and
the tires rotated. Since most automotive
tech people recommend these main-
tenance items, the customer-says,
““Yes.”” That’s all well and good. But
* what a bad shop will do is chafge you

“flat-rate”” for these items. The flat- -

rate manual lists the amount of time-that

a partlcular job should take. For in-

stance, repack frofit- wheel bearings’

. 1.5 hotirs.”” Same for rotating tires.
However, the rates and times in the
ﬂat -fate manual are based on the amount:
of time it takes to do a job from the start.
Since the brake shop already has the
bearings disassembled and the wheels
off, it takes them about three minutes
to do the jobs. Then, they charge you
by the flat-rate manual. Boo, bad.,

The bad shop will, while working
on your brakes, squirt o1l on the shocks,
. punch a hole in the muffler, or slice
the tires with a knife. When you come
to pick the car up, they’ll tell you that
the shocks are bad, the muffler’s about
gone, and you need two new tires.
Hiss. Protect yourself against this ploy
by knowing the conditiofi of these parts
before the car goes to the shop. Granted,
these can be legrt items of concern, but
‘beware.

A shop can charge you for premium- 1

quality lipidgs or pads, and then put
on cheap ones. You won’t know about
it till the el- cheapo items wear out in
10,000 miles. There isn’t much ¥ou
can do about this one. Ho ver, you’ll
probably be beétter off b
- riveted, rather than bon ed, brake
_ shoes. Wlth riveted shoes, or linings,
. the friction material is anT:l;ed to the
mefal shoe with rivets, yather than.*
bonded on with adhesive as|in a bonded
shoe. Riveted shoes generally. are
better quality shoes. And they provide
‘you with'a benefit in that when the shoe ,
wears down, “the rivet heads will be
exposed and begin to scrape against
- the drum or rotgr. This will make a
noise that should tell you it's time to
rebrake. Bonded shoes-won’t-begin to
make noise uptil the- friction material

speci“fying -

.. continued

is all gone and the steel of the ~sho’e con-
tacts the drum. The steel shoe:cdn really
tear up a drum or rotor, while the soft

brass rivets don’t do nearly as much ¢

damage.

. The bad guys will carry a smal] tube
of brake fluid with them while makmg
an inspection of the brakes. They’ll
pull a cap off.of a wheel cylinder and

spray the brake fluid inside. Then

they'll show yoﬁ‘ the “leakmg” wheel
cylinder.
In the same vein, they 11 squlrt brake

fluid up under the dash where there is

a rod ‘that connects the brake pedal to
the master cylmder Then they’ll show
you how the seals in the master cylinder
are ‘‘leaking’’ and tell you what a good
deal.they'll maké you on a*master cyl-
inder rebuild.

Other little things it would help you .

to know are; -

n Be sure the mechanié’ checks the
brake lines and hoses, particularly

“ where the hose joins the metal fittings.:

Check for leaking, kinking, ‘or crack-
ng. - :

® Check the®white plastic check-
valve mounted on th¢ master cy]mder
vacuum init. This valve prevents air
from - getting into- the'.vacuum booster
diaphragm . .". air will cause a loss of
vacuum and a-loss of power-assist for
the brakes. Scarey time!

® The master cylinder should be
checked by running a finger down mto
the bottom of both front and rear por:
tions of the.fluid reserveir. Check for
sludge or .residue which could .mean
old fluid or" deterioration of the -brake
lines. ‘‘Puiling’’ dise brakes tan

result from this residue being *pumped -

from the master cylinder to. the caliper
cylinder. “The residue gets built-up on
cahp,cr cyhnder walls and causes the

© piston to hang up. This will cause the

pads fo' be in constant contact with the
rotor. “This can cause pulling when
the brakes are applied, and can also

. prematurely wear out the pad or cause

hot spotting of the rotot' due to the
constant friction.

B Don’t get'sold by some sharpie
salésman on ‘‘competition-rated’’
linings and pads. These competition
linings and pads are tops for racing, but
they are bad news for everyday use.

" or linings. . .

.of out-of-Yhe-area travel,

- ranty of another store in the same chain,

. B Remember that just because a lot

«centdrs instead .of independent me-

_ totor). which cause shortened lining |
‘and pad life. Machining also eliminates -~

 ing the tips 'we’ve presented couldbe -

They are designed to function only
when very hot . . . just the opposite
of regular brake components. When
they're “‘cSld,”” as”in normal Jriving,
they take a lot of brake pedal pressure .
to operate. They're also noisy, use- °
less when wet, cost a lot, and wear out .
more quickly than regular pads. or lin-
ings. ‘‘Heavy-duty’’ or prgmium pads
and linings . . . OK. Compdtition pads
. not unless yop’re gonna.
use the car for racing exclusjvely. ’

B If you're planning on ‘doing a ‘lot

getting-the job dore at one of the major
service centers like Goodyear, Fire-
stone, Midas,',S‘ea_rs, Penney’s or
Ward’s. They are national stores and
one store will generally honor thewar-

even- though it’ s across the country.

of people get their work done at service

chanics- doesn't necessarily mean that ’
the service store is so hot. Generally,
it means that th:lt store does work on
credit or honers\the company charge-
card. A. small rnechamc demands cash.
Service centers Fan be a good deal,.
but so can the neputable mdependent
mechanic. - \
® Always have the drums or discs
“‘turned’ or- mabhmed even though
you feel you just need linings or pads.
The machining makes the friction suf-
faces seat much better against one an-
other, thereby giving better braking
performance. Machining - also’ removes
hot ‘spots (hard areas on the  drum or

warped or out-of-round. conditions
which can affect handling.

If you famlhanze yourself with the
job to_be done, get a reputable shop-
to do the work, and know the condition

-.of the car when it goes into the shop, -
the chances are excellent that you won’t ..

get ripped off. A little bit of time in-
vested in readmg this article and follow-

well worth your time and fnohe.ywlx—efm‘
also -help wnh your peace of mind.
Remember, you can push a ¢ar without -
engme but you’ll have a hard time’
geiting it stopﬁed without brakes! @,

consider.
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(above) -
The dolly block's (whlch are actually small
anvils) shown here are: (top) general pur-
pose, (lower left) toe doily, (lower right) heel
dolly. Also available are mushroom- and
wedge-shaped doI'Ly blocks.

[}

(right)

The top object is a file holder, bottom two
are sanding blocks that hold sandpaper and
are used to uniformly sand large, flat surfaces.

cientists have discovered.
biorhythms quite rccently
compared to car owners.
We have known about them
for years! Biorhythms are a series of
up-and-down_cycles in your life and
can be plotted well in advance. The
scientific procedure can be a bit com-
plicated though, and accuracy isn t.
100% yet. However, we can tell exactly
when a person will begin his or her bio-
rhythm cycle just by knowing one
simple fact . . . the time and day that
pérson buys a new car.

It doesn’t have to be aa'@brand new
Belclifire 8:51t can be a three year-old
Webbly—Vlckers 804 Economlser




Special. The fact of the matter remains
. .. to the new owner, it is & new car,
and woe be unto anyone who makes

‘any nasty remarks about it.

To chart an individual's biorhythm,
simply-take the hour and date of de-
livery.as the top end of the high cycle,
add two hours, and that will be the
bottom of the cycle.

How do we know this? Because it
is guaranteed that about two hours
after you take delivery of your new
pride and joy, some turkey will put a
dent in it. If you park it in the SAV-
O-MART lot, three miles: from the
nearest car, someone will pull along:
side and PING. Or you could park in
your driveway and your dearly loved,
but faintly senile, Aunt Alice will pull
in with her ‘old:Buick . . . the one with
the good body but tricky brakes. . . .
In a flash, you've got a brand new
car and a brand new dent. It never
fails.

What can you do? Parking in a con-
créte garage is one answer,-but that
kinda defeats the reagon you bought
the car. You could stand guard over
it, but as any Security Policeman can
tell you, that 0200 to 0600 shift can
be a real bear. One thing to do is ac-
cept the fact that your new car has a
dent and won't get any more for a while.
However, if you tiake a great deal of
pride in your vehicle, the idea of a
dent just -doesn’t sit too well. And of

. & -
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body work

course, sometimes we buy a predented
car with the idea of **fixing it up,”” and
selling it for a juicy profit. It all comes
down to one thing . those dents,
dings, and scratches have gotta go!
Beginning with this issue, the Back-
yard Mechanic will delve into the mys-
teries of automotive body repair and
painting. We'll begin. with tools and
eqlipment, move on to actual-repair
techniques, and end up at painting. It

“isn't simple, but it isn’t all that dif-

ficult either, if you have a minimum
of 'manual dexterity and a lot of pa-
tience. Also, if yeu think this series

won’t be worth your while, swoop on -

over to your local auto-body repair
; o ‘
continued
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The backyard mechanic
takes a few swings at automotive
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o shop and check out his prices . . . it
may change your mind about attempt-
ing body work yourself.

Basic tools: Unless you’'re the bionic
man, your hands just will not work well
for pounding out dents-and creases in

“your steed’s flank. Almost any type
‘of body work outside of minor scratches -
will require a selection of hand tools
designed for the-job, and some dents
and creases will require the use of power®
tools. Usually, a good selection of hand

" tools will cost from $30 to $200. That
might seem like a lot until you re-
member the tools can be used over and
over again, and $200 is about what
you'd pay for some minor repairs at a
body &hop.

Power tools are normally avail-
able at your base hobby shop, or can -
be rénted from many tool-rental agen- -
cies.

After we cover what fools you'll
probably need, we’ll briefly go over
the other materials used in most body
work so that when you go to the auto
parts place, you'll have a better idea
-of what is available for you to use in
your particular situation. .

Hammers: The tool most commonly
used in automotive body work is the
hammer, also, called a dinging hammer.
Used in conjunction with dolly blocks,
hammers are the primary means of re-
moving dents from sheet metal.’

Take a look at the picture of the
hammers. You'll notice that the face
of the dinging pammer can be either
round or square. The round-face ham-
mer is used for general metal working
in unconfined areas, while the square-

“‘\,__face hammer is used where adjacent

areas limit usefulness of the round
hammer Such an-instance would be if
you'’re working close to a fender welt,
bead, or other ornamentation. You
want as much of the hammer surface
as possible.to strike the work, and if.
you used a round-face hammer, the*
circumference of the face wouldn’t -
~ allow you to work near an obstruction
- with full-face contact. Also notice
that the face of the hammer mdy be
slightly crowned.
"Thé overall length of the head of
a dinging hammer is usually between .
S 74 and-6—inches. —This—variation—in—

“‘reach’” is needed because of, agam
i

.

continued

The combination or pick hammer, is

~--probably the most-used toolgthe body shop

- tool box.

—

Notice the difference in the faces of
these two dinging hammers. The one with

- the corrugated face is used for “shrinking”
metal, while the smooth face is used for gen-
eral-purpose work.

Dinging" hammers come in different
-“reaches” or lengths so that if you have space

one instead of fighting with the long one.

limited workiné?‘ space .
fender, for instance.

The combination hammer will have
both a dinging end and a pick-shaped
end. It is used to remove small dents
which. weuld be difficult to remove
with the dinging hammer and-dolly
block method. Combinatiorf hammers
come in a variety of w;zights, pojnt
sharpnesses, and “‘reach.’

Hammers resemblmg the dinging-
hammer, but having a corrugated face,
are used for ‘‘shrinking’’ metal.

. under a

And of course, you'll always need '

a conventional mechanics’ hammer
(also ca]led a ball peen) to strike cold
chisels, since we all know that claw

" or carpenters’ hammers are never used

for anything except hitting nails.

Fiberglass handles for hammers are
much less prone to shrinking and split-
ting, as opposed to wooden handles.
Remember tpo that hammers aré& good
for hitting some things, and not so £op <{\
for hitting others . . . like, you don’
use a hammer to hit the face of another
hammer, concrete,, caps frfom cap
pistols, iyour buddy, welding tanks
and fittings, or anything that will hit.
back. A hammer is‘not a pry bar, an
auxiliary nut-loosening device, a
wedge, or a generally accepted tune-
up tool. -

Dolly blocks: The term ‘‘dolly

block’* "has been around a long time

and stems from the word dolly, which
is a device used when something is

too heavy to be moved with human

hands. Dolly- blocks are used as small
anvils ‘because you can’t use your
hands to hold a metal surface steady
when you’re hammering against it.

Dolly ‘blocks are held on one side
of the metal while the other side gets-
whacked by the hammer. Dolly blocks
come in many weights, sizes, and
face curvatures so that the' surface of
the%neta] to be worked can be easily
block ,

Dolly blocks are not hammers, and
we guarantee that if you use one as a
hammer, when you strike the object to
be struck, you will lose your grip, and
the dolly block will fall from your hand
directly onto your big toe. So, if you're

-use-a-dolly-bloeklike-a- hammer—
be sure you also use steel-toed safety’

i
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pieces prior to welding.

£

shoes. Now that we think about it, why
not use safety shoes'anyway? Then
that turkey in the néxt stall in the auto
hobby shop (who you always suspected
wasn’t wrapped too tight) can use
tools incorrectly, slip, and yvou won’t
have'to pay the price of his ignorance.

Spoons: The spoons we are referring

to ar¢ not the ones whicﬁg&%at new-
born rich Kids have in théir mouths . . .

thespoons we speak of are multi-
purpose tools. Of course, many people
| . consider a screwdriver as a multi-
purpose tool when actually its only
function is to drive screws, but spoons
are legit multi-purpose tools. They can
be used as pry bars to pry metal. back
into its original position, or they can
be used as dolly blocks when the area
you want to straighten is beyond the
reach of hand-held short dolly blocks.
You can use a spoon as a dolly block,
for instance, to backsup your hammer-
ing efforts on a door or deck lid where
the clearances are too narrow to slide
.- in a dolly block. i

You can use a spoon to distribute
the force of a hammer blow over a
larger ‘area. If you have a situation
where there 1s a small crease in the

.. metal and the paint surface isn’t broken,
you put the spoon against the ridge and
then hit the spoon with the hammer.
You can get rid of the ridge without -
marring the paint..

A spoon can also be used as. a
““*slapper.’” Slap the dented metal with
the spoon to remove the dent., Depend-
ing on the amount of enthusiasm with
which you attack this last task, noise. .

< pollution can be a problem, so maybe
a set of earplugs would be inorder.

Vise-grips: Vice-grip pliers have. -
many uses around a body shop, the two
primary uses being to hold pieces of

—Tmetal together $o—that-they—ean—be

Vice-grip pliers are the bodymah's friend. They hold metal pieces
together for aligfiment purposes and are used as mini-jigs to hold.,

e

Some of the products and tools used for filling small dents and

dings.

welded, and for holding 'the standard
handleless stainless steel coffee :cup
which is always found at the better
body shops, said cup being the junior-
high school shop project of the shop
owner who never learned the trick of
attaching handles but who wouldn’t
want to part with the cup for sentimental
reasens. Seriously, vice-grips are

“handy tools, but like most tools they

require care. The-threaded portion of
the adjustment mechanism should be
kept clean and well lubed, and the

continued

(left) -

Dent pullers afe used to remove both
comppund and simle dents. The suction
cup pijller doesn't leave any holes to fill, but
the screw-end puller will 'work out even the
biggest dents.

92 . -
A spoon, or “slapper” (below) can be used
as a dolly block for inaccessible areas, or as
a dinging hammer. Make sure the grip is
firmly installed before using this tool.

3




assembly..of body components.
~major retail chains (Sears,

the backyard mechanic

teeth in the jaws should be cleaned

regularly with a wire brush.

File holder: Flexible files are used

"o shave off plastic filler material from

surfaces that are curved. The file must
be flexible to follow the contour of the

_eurve, and the use of flexible file holders

allows the file surface to be flexible
while still providing an adequate sur-

face so you can grip the tool with your "
" hands.

“Flexible files are also used to file

'“metal surfaces after dinging work. High

spots are- cut down quickly, and the

raspy . file surface leaves marks on the*
_ftat metal which wor't show in low |
‘spots, making them_ easier to find.

#and tools: The tools we’'ve de-

~scribed so far are considered basic

tools for the body repair trade, bu
addition to these tools yeu'll still,
wrenches and other hand tools f

Most
Penney’s,

continued

Montgomery Ward) have basic hancf
toof kits on sale for about $35. Since
you'll need hand tools for almost any
phase of automonve work, why not pick
up a set the next time they're on sale?
It's so much nicer to use the proper
wrench on that-stubborn nmut;
than skin your knuckles trying to get
it off with a pair of borrowed pliers.™
Power tools: Air- or elecmca]ly
operated tools that find continuous use
in a body shop are grinders, -orbital
sanders, disc sanders, and files. 1
Having all of them at your disposa
would be nice, but if your bucks-are
{imited, rent an air file or a dual-action
sander. The air-powered file is actually
a powered sanding board. It cavers
large areas ag one time and its Jlength
prevents ripples and waves in the metal

‘which can foul up the final appedrance

of your palnl job.
The dual- action sander is especially
good for use on LLlT\’Ld surfaces and

rather—

for *‘feathering™ -or tapering layers of
, baint around a damaged area.
Top quality powered tools can- be
* bought for as little as $50 from spe-
cialty mail- ordep Jlouses if you feel
that you'll be needmg thern g lot more
than z rental Bisis wogld 3usf’fy
Other stuff: The-type of - Tepairs you
are going to make detefmine the kind
of, and amount of, matetials you’ll
need for the job. Some repairs will
only require lacquer putty or spot putty.
Others will be the filling of small
dents and dings. These may require the
use of body plastic, fiberglass mat,
fiberglass cloth, auto body solder, or
lead. '
Your friendly local auto body parts
and supply house can advise you in
more detail than we can go into here.
They can also tell you about sandpaper
.-whether you need ‘*wet’’ or “‘dry,”’
and inform you about what grits’ will
be best for the job you want to do.

This professional-type grinder/buffer accepts dlfferent types

ot discs so that it can serve several purposes.

, Strang, 1t el
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Fiberglass mat and fiberglass cloth have different
purposes. Check with the salesman in the auto hody
supply shop to determine WhICh is right for the job you

Smaill, flex|ble sanding blocks are good for gently .
curving areas on fenders or doors. You can make your

own sanding block by wrapplng sandpaper around a

short Iength of old radiatorhose. ¥

T G % |
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At the body supply store, you'dl
also find the little tools that make any
job go easier. This group. of smakktools
would include squeegees (for applying
body putty), putty knives, various
masking tapes and papers, face and
= nose protection devices like air masks

for the nose, and paint straining sys-.
tems.

They also carry material that is
necessary to many body repair jobs but
that isn’t found anywhere else. Stuff
like door. window, and trunk weather

" stripping, seal adhesive, vinyl seat
repair and coloring kits, headliner
kits, pinstriping tape or paint, -and en-
gine and accessory paint.-- . . ‘

Next: In our nex! installment, we’'ll . An air-powered orbital sander can be rented for as little as $8 a day and can save you
cover simple’ dent and ding removal, ~ Much handwork. :
and then we'll finish up with basic
paintimg techniques and paint shop

- safety. Stay tuned . . . we’ll show you
how to turn that $50() car into a thing
of beauty. ’ ®

ERPROOF SANDPAPER , i . An air file is used for quickly and easily sanding large flat areas. It is quite expensive though,
FATUIREDGING AN WET SANOING PRSFY. : and-unless you have to do the whole car, you might be better off getting
-Oxi1IN___ VERY FIRE 5 ; . one of these dual-action, random-pattern

T e orbital sanders. They cost less, and with a :
five-inch pad, they can cover a lot of area
almost as fast as the air file.

Try to get the parts you need before you
begin the job. In almost every instance in-
volving body work, you'll need spot putty,
lots of good sandpaper, :and m sking tape.
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DO YOU REALLY NEED A BIGGER HAMMER?

e

ﬁ?;
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, O there you are in the parking
lot, sadly surveying the job the
Dent Phantom did on your car.
You can just see yourself cruisin’ down
E street trying to look good, and every-
body is pointing to your car and saying,
"Ayyyyy look at the dent in that car,
man'’ . not exactly what you had in
mind, is it? Right away you figure that
dent has got to go.

But how to go about it? Well, you
can take it to the body shop, but you
figure that’ll take up the best part of a
C-note without leaving you change
enough to hit the Burger Queen. You
could get your best friend’s second
cousin to work on it, but then you re-
member that thé last time you saw the
guy he was trying to walk and chew
gum simultaneously-. . . and not doing
very well:

That leaves you just one option. Get.

a hammer - and dolly block, some plas-
tic filler and sandpaper, and do it!
Think about the dent: The first
thing to do after you've emotionally
prepared yourself to unbend some metal
is to look at the dent and see if you can
visualize how it was formed. If you
can see how it was formed, you can
reverse the pracedure to get the dent
out. Sbmetimes what appears 10 be the
biggest part of the dent is only the re-
sult of what happened as the dent was
formed. When you remove the crease,
for instance. that actually resulted from

the main Tmpact, the areas near that

will magically pop out, too. If you care-
“fully observe the damage first, you can
avoid doing additional damage caused

by working oir the wrong portion of the

_dent first.

. Two basic techniques:
two basic types of hammer and dolly
block techniques. They are hammer-
on-dolly and hammer-off-dolly. Ham-
mer-off-dolly 1s usually the easiest to
learn for beginners. The dolly block is
positioned next to where the hammer
will strike the work. The force of a
hammer blow to the surface will cause
the dolly to bounce or rebound back
onto the rear surface of the work. What
happens is that this trick will cause a
low spot to be driven up with the dolly
rebound and a high spot to be driven
down by the hammer force, all with a
single hammer blow.
If you use the dolly block as an anvil,

_this is called hammer-on-dolly work,

sincé you place the dolly directly be-
hind the area you wish to attack. This

‘hammer-on-dolly method should prob-
ably be "used sparingly by beginners

because it can cause the work (sheet
metal) 1o stretch. Stretched metal will

" have to be shrunk with heat and ‘begin-

ners would be well-advised to avoid
problems like this. 4

The actual technique’ol using a com-
bination hammer isn’t quite the- same
as swinging your dad's old carpenter
hammer, The dinging hammer should
be held close to the end of the handle;
but with afatrly loose grip. It.is swung

with wrist ‘action so that the -hammer -
—can lightly bounge oft the work. Hard

blows will only work-harden the metal
or cause new dings by forcing the metal
out of shape. So, the word is to use lots

continued
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There are

(hear right)

- Hammer-off-dolly technique used by
‘most beginners. Hammer is placed adjacent

to dolly. Hammer strokes lower high ‘spots,

-rebounding dolly works on low portion.

- (far-right)

Hammer-on-dolly uses hammer in line
with dolly block. Dolly forms anvil for flatten-
ing"\:v;icrkles. but metal may stretch with this
method.

(near right)

After Hammering, spray a coat of primer
and then sand lightly. High spots show shiny,
lows contain primer.

(far right)
Pick hammer is used to ding down high
spots.

(near right)

Rear view of fender shows proper pick
hammer technique . . . use many little strokes,
not several big ones.

gar right)

et your squeegee ready by scraping
off old plastic with knife. The smoother the
squeegee edge, the smoather your filler will
be.
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- {far left) ’

- Mix the plastic fillsr on a piece of clean
cardboard or a piece of safety glass (with
“ taped edges). Text tells correct color for
~' good mixture. T

' (near left)

Make sure plastic hller is thoroughly ‘mixed.
. If catalyst isn’t fully mixed, portions of the
filler will never harden.

(Ieft)
Apply filler matorinl using' as few strokes

as possible. One long stroke is better than

several short-ones.

(far feft) 0

While filler is still soft, a ﬁnger isa good.
way to contour those complicated areas..

This will save you a It of time at the grinding/
" sanding stage.
kY

" (near left)

Hardened filler should follow contours of

the area to be repaired. ~ -

¢onﬁnued’

of little, light blows rathér than your
.best King Kong imitation.

scoped out the way the dent was formed
and the.order of the blows necessary to
remove it, spray on a bit of light-colored
primer and take a felt-tip marker in your

hot little hand. With the felt-tip, mark

the high and low spots to be struck by

‘using Xs and Os (or Qs.and Ps . . .

whatever trips your trigger). Draw
arrows to indicate the edges of the dent

‘and point them toward the center of the

dent, This will give you a good picture

2

discs are preferred. because they won't

* clog with paint or metal. It might also

Thepenwmightmrﬁérfter-yfm—ve—-b%ﬁ good-idea-to-use-a-metal- washmng~~'

fluid (like Prepsall) to clean the surface
of any grease or oil deposited by your
greasy hands.

With the surface cleaned and ready,
mix up a batch of filler accotding to

-the directions on the can. Remember, .
plastic filler will set-up (begin to hard- ~
- en) quickly, especially on hot days, so

you have to work with a degree of ra-
pidity (that’s governmentese for
“‘fast’”)., Most filler material consists

.

of iow to stagger your blows from one
side to the other and from the top to the
bottom of the dent. This will allow you
to gradually reshape the metal w1th0ut
stretchipg it.

Make noise now: Attack the dent
using the hammer-off-dolly technique,"
beginning with the hammer on the in-

side of -the fender and the dolly on the
outside. After the basic shape of the -
-contour is worked out, swap the ham-

mer .and dolly positiong, using ‘the '
hammer on the. outsideyfdrface. Work
the dent out slowly, {ng often tg
check the contour w4 e palm of

your hand. You’ll be surprised at how

‘aé'curate youf palm can be. Your eyes

will tell you that the surface is smooth,
but your palm will tell you'your eyes
lie,

After the panel has taken its basic

" shape, lightly sand the area with a sand-

ing block and medium sandpaper. Light

“sanding will reveal bare metal on high

spots and leave paint in the low places.

These lows can be broughtup with the

point of the combination hammer or’

filled with plastic filler if you don’t

trust your metal-working skills. You'll
probably find that using the plastic will
be easier for a beginner since it usually’

_takes a ‘great deal of experience to lo-

cate the low spot on the blind’ side of

: (far Ieft) :
‘Use “cheese grater” at an angle to the -

work, This makes it cut faster and easier:

o \
(near left) :
Comparison of grated vs. sanded area.

A

A ferider anid T Strke Traccurately. "’_“bm’fhe’gﬁ“éf' will cut the plastic .
Prepping for filler: All you macho
~diidés should Tike this part .

has to be roughed-up and all the paint

‘removed preparatory to using plastic

filler. The easiest' way to do this is with
a grinder or sander using open-coat
discs, pf around 16-grit.

. the metal -

Open-coat

of two parts, a base and a Tcatalyst, or

, hardener. Mixed together thoroughly,

the resulting material will usually be
pinkish in color. If the color is too dark,

- that meang the stuff will dry too quickly

and crack’ If it’s too pale, that means
the stuff won’t harden at-all . . @ it’ll
just stay in a goop-like consistency
that is thoroughly unpleasant to look
at and work -with.

Apply the filler with a large plastxc
(flexible) spreader. Put the plastic on
smoothly. and slowly, trying to apply
no more than absolutely necessary. If
you put too much en, it can sag before
hardening, and it's just that much more

-to remove. comé sanding time. Also,

try to apply the filler with the minimum
number of strokes . . . thé more -you
work -with it, the more the chances of
air bubbles irthe finished material.

After applying the plastic, you can,’

speed the drying process with a heat
lapp, but' this should be requnred only
1f‘the— ambiént temperature is pretty.

'low When the pIastnc»attmns the con-

sistency of ‘Fubber, it’s ready to be

worked to a semi-final shape. Use a

“‘cheése-grater’* or Surform tool to
shape the filler. Pthll the grater -in a
diagonal manner to expose the greatest
area of the: file surface to the greatest
amount of material. Go lightly here,

rapidly and you're gonna need -some’
base. material when you begin final
sanding anyway If a dark spot shows
up, you'll know that it’s a low spot
and’Il require more filler to level it up.

Shape-sanding: After you've es-

tablished the semifinal shape with the -

Py
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continued
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"= first coat of filler

(far left). 7 .
Air file or sanding board is the most accurate
way to sand large, uncurved areas. (Note
our bodyman, Phil Knapp, uses a mask to
keep dust out of his lungs.)

v
.

(near'ieft)

The air file can also be used to contour
areas by holding it at an #ingle te the work. .

v .

v

_ (far lef)

Py

Don’t throw away that sandpaper wher it's
clogged. Try using a bristie or wire brush to
clean it out first: It can save you some bucks
in sandpaber costs.

>
-

(near left),,

You'll fmd that your hand 15~ one of the
best ways to check an area for smoothness.
Ripples show up well with this method.

(far left) ! .
:Shoot on a light coat of primer and
then -lightly hand-sand. Again, high and low -
spots will show as dark and light areas. -
(near left) S

Apply spot putty (also called lacquer .

putty) to the low spots. Use many ‘strokes, as .

this will both force the filler into lowySpats and
allow it tg dry faster. W\ :

DRIVER wishes to thank S'&M- Auto
Body of San Bernardino, Calif., for

--their assistance with the photo-

graphs in this article.

»

conhnged

gratier, get out the air file (or long sand-

ing block). Sand the areas lightly, using
as much of the face of the sander as
possible for a.smooth finish. After the
r has been sanded,
you'll probably need to apply a second,
extremely thin coat of filler. Apply,
fil
cover the area with a hea/yy/;féét of
primer. Sand ence agaimn. o

Now you’ll-probably find very minor
imperfections, like pinholes or minute

low spots. These caf be filled or cov-

~ered with spot putty (also called lacquer

putty).
over the entire area, but insgead of mak-

Lightly spread the spot putty

ing only a few passes, make a lot of
passes with a flexible squeegee. This
will both help to fill pinholes and speed
drying. If you have the time, though,
it’s still wise to let the spot putty dry
at least overmght Sand the spot putty

*
L

e,and sand this coat as before, then—

© with very fine paper,

referably used
wet to prevent the paper from clogging
and putting in more scr:ltches than you
tdke out, and then final prime.

A one-hundred dollar dent can be

and if

~worked outin-about: [:)ree ‘hours by

most- irmateurs Qur calculator

s charged yp, that w01k§ out to a sav-

ings of about $33 per thr That, plus
the fact that now. people| won’t laugh

at your dent, 9hould put a %mlle on your

face! Y &

Next month, pamt. In tlxe next issue,
we'll cover (no pun intended) the sub:
ject of painting your steed. A word of
warning though . . . you might as well
begin preparing yourself emotionally
~for this-task. Painting requires niany
things, but mostly it requires patience.
So, keep a tight rein on your emotions.
We promise that the wait-will be worth
it! :

3

P ime again, sand Ilghtly If everything Iooks good you're ready for paint. This plcture

the oIe panel down to metal

N\ I

f'aiso shows how spot putty can_be-used to fill cracks in old paint so you don't have to strip

N




Automotive
beauty

IS only
skin-deep

-

et’s tace it . . ."all the body work
steed is of no avail if the paint
job doesn’t turn out right. All
the hours of priming. sanding,

filling, and grinding won’t amount to
a hill of beans it the finish looks like it

wuas put on with a broom. So, here-
with, let us offer u few helpful tips

_about paint. preparation. and equip-

i

ment. We can’t guarantee a perfect job
your first time out, but if you use a lit-

tle patience and good common©sense, .

even a first-time automotive Rembrandt
can turn out a paint job that will make
the crowd go "OOOOHHHHHH.™
And next month, we'll cover masking
and actual painting. ] )

Paint: Puaint (for automotive applica-
tions) is composed of two basic n-

you've done on your faithful *

_you actually see,

gredients: One, the volatiles; and two,

‘the film-forming material. The volatile

is the part of the painl that evaporates,
and the part that remains, the part that
11 the film-forming
material. A furthen breakdown will
yield piginent and bil\\ders. The'pinder
acts as a carrying deyice for the pig-
ment and imparts y, toughness,
and- gloss to the tilm} Pigmenr is the
coloring. portion of thepaint and serves
to produce opucity (th¢ quality of the -
paint which allows it{to “*hide’’ the
material it covers) as well as provid-
ing protection for. the bigder. ‘
Lacquer (both nitrotellulose and-
acrylic) dries by evapdration of the

* thinner or volatile material, They re-
~main soluble {more or les:

<) so that when

they are recoated with the: sume type of
. l -

|

1

.
paint, the new coat slightly dissolves
and bonds with the older coat.
Synthetic enamels dry by the evapora-
tion of solvents in the first stage, and by
oxidation (polymerization) of the binder

~in the second stage. Oxidation is a -

change in the binder as a result of com-
bining with the oxygen in the air, and
the application of heat (like from a sun
lamp) will make the drying. more rapid.
Thoroughly dry synthetics are not
easily dissolved by regular solvents,
and the’ longer the drying period the
tougher they become. So a more thor-
ough sanding before repainting is
necessary. - -
Because of enamel’s slower drying
time, dust in the working area becomes
more of a problem than-with lacquers.
Enamel dries to a full, high gloss and

+
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Part A. The air nozzle (also called the
air, cap) is the most important part of the

~gun The air nozzle directs air jets that

atbmize the paint and give-the resultmg

particles velocity- to reach the sutface” you re

pamtlng

Part B: The fluid nozzle provides the

< means for- controlling “and metering delivery

.‘,‘

Cozley. o

. vz[es

of pamt to the air nozzle

Part 0 The needle ass.embly acts as

- d stop stan valve for material flow through

the. gun (m con;uncnon with the fiuid noz-

Part D The trlgger actlvares and con-
trols the air and pami mcvement tb the noz-
25 o

e

doesn’t require polishing. while litquers
need to be *‘rubbed out,”” or polished,
to attain a full gloss. Another
ence is that enamel i$ €aid to dry from
the inside out, while lacquers dry from

the outside in. :
Since we advoeate repainting with

the same type of paint.that is on your
car now, you'll need to know what kind
of finish it is.
paint, just check the code letter for paint

that is found in the VIN (vehicle identi- .

fication number) located on the door or
dagh of your car. The letter, when refer-
- |

v

differ- -

If the car has factory -

z
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Part E. -The fluid.control assembly
, provides mechanical pressure on the needle
ovalve so that it wil close when the. trigger
‘i released ' o .

Part F. The air valve controls alr move-
hent through the gun.. 2

Part G. The side port control (or
fan control): regulates the spray pattern
width by controlling the air supply to the
“horns” of the nozzle. *

'

enced in a paint manual, will tell you
what kind of finish was used, and what
the factory name for the color is.
f the car has been repainted, rub a
small area with lacquer thinner. If no
color comes off on thé rag, the finish
13 enamel. If some color shows on the

continued

BACK TO BASICS

.The baslc parts of a
modern spray gun should
be familiar to you before
you begin to work with it.
Study the parts and
definitions shown here,
and next month we'll
show you how to manip-
ulate them so that your
car gets a shiny coat of
paint in the process.

(Illustrétions courtesy of
BINKS Mfg.)

Part H. The spray gun body handle

is thoughtfully-provided so that all the® parts
may stay together and' you may have a con-
venient method by which to hold the gun.

-Part L. The air inlet is where the air -

hose is connected to the gun.

Part J. The fluid Inlet is the connect-
ing point for the paint supply (usually in the

- form of a quart-siZé cannister).

1
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r’ag, you ve got lacquer. To turther

./ idenfify the paint if .you find it’s dac-

quer, rib dn area with silicone, polish
.remaver. Acrylic lacquer will come off

.+ with thls method, while mlroceilulose

nwﬂl be uniffected. = - -
‘Most cars tpday are ﬂmshed in elther
: syntfletlc ena;nel déryhc ‘enafmeél, or.

. acrylic, lacqiter. Acrylic lacquer js
o recommended for use on all cars which

were ongﬁmally finished with lacquer.
If acrylic lacquer®is used over enamel,

g sealer: should. be applied over the

- enamiel, ind you must de the entire

cdntmued

“a

" got to'be sure that all gréase and/or wax
_ -has ‘been removed ‘from tfe surface,
- Wax,

polisk, and grease removers
are used -for this purpose, and they are

- extremely important since the adhesion

of any paint film to a surface depends on
how clean the surface is. **Clean”
means not only physically clean, but
chemically. clean as well. The slightest

film of rust, wax, oil, or moisture will

prevent pamt from adhering tq a sur-

face. The removers are solvent-type -

products and should ‘be applied with
clean rags and plenty of elbow grease.

panel smce* you cant spot-finish with % -In -case you were wondermg . no,

this method.

" :1f you. elect to use acrylic lacquer
over syour old lacquer finish, sandmg

' thc, surface (if it's in good condition)
- isn’t really needed . .. just make sure.

| the surface to be painted is clean.

I you're_painting ovpr"'ename] the
surface’ should be thoroughly sanded
and cleaned if you re‘gonnd uge lacquer,
and sealed if yo ‘re pamtmg over
enamel. #»: :
- Whether; you dlect to’ use synthetic
enamel; yli¢/enamel, or acrylic or

“nitroeellulose Tacquer, the decision
mostly depen'ds on what the old surface

. is' VS your persom(l preference, -

 Some pamters prefer nitrocellulosg
lacquer because’ it dries quickly and’

dust in the work area isn't much of a .

problem. Others go with enamel be-

cause, unlike lacquer, it doesn’t in- .

volve the extra time- and labor-con-’
suming step of polishing. Many painters

" we ‘talked to recommend lacquer for

'beginners - though because mistakes
(like- runs or sags) can-be easily cor-
rected, but whéi
T stuck with'it. The, choice is yours.
Otllor Stuft: Thinners and reducers
are solvents- used to thin pamts to the
" correct viscosity for spraying. Gen-
erally, thinners are used for lacquer
““and acrylic products while réducers
~"are used for synthetic-based enamels.
.",They are not usdally interchangeable.

;- Thinners, are also sometimes formulated

© by ~manufacturers to provide specific
thinning qualities for specific' tempera-
tures and levels of humidity.

~ Before you spray any primer, sur-
facer; sealer, or color coat, you've

namel is on,-you're’

gasolme is pot- u grease remover. Not

" only is it dangerous to use, bu; it wnll;
_cause the paint to crater or ‘‘fish eye "
as it dnes

- If your car has been pohshed w1th'

silicone-based cleaners, you'll need a
remover specifically designed to
obllterate any - -traces of those ljttle
““Silly -cones.
When automobile bodles have been

stripped to bare metal, rust will ‘creep -

op on the steél ‘quicker than Tony
Dorsett runs out a handoff from Roger.
Staubach. In-order to prevent rust -from
forming, wipe thé bare metal with a
metal-conditioning - fluid. This will not
only prevent rust, but will chemically

* clean and etch the surface for betler

paint adhesion.

Another little goodie you’ll deflnltely
need. before you lay on that paint is a
tack rag.* A tack rag is usually a piece
of cheesecloth or soft cotton cloth that

“has been_soaked in thin, .non-drying

varnish and ‘then wrung out. If you’'re

~_a-nice person and keep it in its air-tight

container, it’ll- remain_sticky. Then,

‘ just before you apply any. pairt or -

pnmer to the surface, you wipe the sur-
“face with the tack rag. The tack rag will®
removg all the dust particles that have.

gathered>on that nice clean surface.. o
_ and then your pamt job'won’t look like
" a relief map, of the moon.

-Spray glmr‘Why go to.all the trouble 19‘

of renting a spray gun and compressor,
or going all the way out to the base
hobb¥ shop to use theirs, when for a
few bucks you can buy *some spray
cans of tangerine/puce metalflake

. lacquer and save yourself all that ex-

W

S

©

peénse and grief? The answer is sxmple .
.« . cars that have been painted with' a
good spray gun i a controlled paint’
booth Ipok like it. Cars painted in a
backyard with 23“7’ ~cans_of f spray paint
look llke it.. T—
Nowrth,at we’ve convinced you togo’
the spray gun and pajnt.booth (or at least
enclosed, garage) Toute, let’s get into a
bit about spray gun’ construcuon before
we press on. e
There -are twe basic types of paint
spraying’ guns. One type has the gun
and paint container as a single unit, the,

‘- other has the gun separate from the
‘paint supply. These two types can' be

further separated into bleeder and non- -
bleeder, external and internal mix, and

pressure, gravity, or suction feed guns.-

Guns designed without air ualves '

- are known as bleeder spray guns., A
flows through the gun at all times- (pre-

venting pressure bUIld up in.the aif

line) ‘and is used with ‘small (;Ql:npres-

sors with limited capacity" The mgger
controls only. the flow of gamt m thls
type of spray gun.
A nonbléeder gun is equnpped Wﬂh
an air valve which shuts off thé" air ~
when the trigger is released. In this
type of gun, the’ trigger controls both
air flow and paint flow.

A gur- that mixes and ‘atomizes air
and- paint outside the air cap is called
an external-mix gun, and is best- suited
for spraying fast-drying paints like
lacquers.

An internal-mix gun mixes air ‘and
paint inside the air cap before the-mate-
riakis sprayed. This. gun is commonly
used for spraying slow-drying stuff
like flat wall pamt and automotive
enamels, *

Suction-feed 1dentifies the type of gun
where a stream of compressed air is
used to create a vacuum so that paint is

~fqgrced from an attached carnister. The .

gun is usually limited to a one-quart
capacity and is identified by the fluid
.regulating tip extending- past the air
cap. This type of gun is used mostly
where there will be many color changes
in the process -of 'the job, or where

relatlvely small areas have to be cov- . '

ered- (like. when you pamt your car,
maybe?). ’ -

v

[N . cont}énued
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continued hd
3 Wipe off the external surfaces with
3 a solvent-soaked rag or, if necessary,

fha'int"@nal'—mlx nozzle uses low air
pressure™and fluid, so overspray and re-
bounding orgdroplets will be kept to a mini-
mum;:@; o

T .

]

Face Pad Type

4

Cleaning t"he‘ gun: Since yougknow
now that you're going to use a spray gun
instead of little spray cans to do the
painting,_you know too that-the equip-

ment will have to be cleaned. Let's get.

_into spray gun care for a bit, and then
we’ll move on to paint shop safety.
Spray guns should be cleaned im-
mediately aftér each use.~If you dont
accomplish this little step, you’re gonna
wind up with a spray gun'that has dried
paint in the nozzle and internal pas-
sages. If that happens, well . . . let’s
just say that if you've borrowed the
gun, you're gonna spend 12 days try-
ing to clean it,.or you're gonna owe
your buddy a new gun. ’

To clean a suction-feed gun and paint-

cup, first loosen the cup from the gun,
While the paint pick-up tube is still in
the cup, unscrew the air cap (air noz-
zle) two or three turns. Hold a folded,
heavy cloth over the air cap and pull

g

e CARTRIDGE-TYPE RESPIRATORS

Filter Type

. —FILTER-TYPE RESPIRATORS -

Single Cartridge Type

a
4

the-trigger. This will divert air into the

fluid passageways and force any paint

left in the passages back into the cup.

" Then empty the cup and put in a small

amount of solvent. Reinstail the cup and
spray a bit of solvent to clean the in-
ternal passages. Remove, empty, and

dry the cup.

L

"

' pac:king, and sliding s‘ilrt;ac:%%

use a soft bristly brush dampened with
thinner. Remove the air cap and clean
it in solvent. If the small holes remain
clogged with paint, try soaking the cap
in solvent for a while. If the holes re-
main clogged, ream them out with a
match stick .or a broom straw. Don't
use anything metallic to ream out the
holes (like a welding nozzle cleaning
wire) because you can easily damage the
holes by increasing their diameter.

_ A caution at this point . . . don’t im-
merse your gun in solvent and then leave
it overnight. This can allow sludge and
crud to build up, and then, the next
time you use the gun; all that junk will
come out the first time you squeeze

the trigger. Thisi=in turn, will probably

ruin the area ‘)i/ou;re trying to paint (not
to mentjon ruining your smile and

your day, too). Also, if the gun is left . .

in the solvent teo long, the-solvént
will function as .advertised and eat

¢ off all the lubrication from the seals,

. Double Cartridge Type

(Photos courtesy of BINKS Mfg. Co.)

‘the gun.
Paint shop safety: Basng ‘Q}p rules
apply to the paint shop as @j@éﬁ% other
shops. Rules like no horsegfig clean
floors, sufficient ventilation, Eincif,proper :
illumination are all valid. But there is
one particularly dangerous aspect tq,
the paint shop . . . the danger of fire.

RN
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TOXIC EFFECTS FROM OVEREXPOSURE TO PAINT SOLVENTS E . 3
‘Solvent Effect of Inhalation
Acetone . Irritating to mucous membranes choklng sensation

Alcohol, ethyt -
- Alcohol, isopropyl
. Benzene (benzol)

Intoxication. - _— '

~ Intoxication; headache ‘
Injury to blood-forming organs, and to heart,
liver: kidneys, etc. -

\ Carbon Tetrachloride - | Nausea, headache, vomiting; injury to
o e liver (nephritus) ) , .
Cellosolve = - Irritating to eyes, disagreeable.odor = ——_— ) s
Cellosolve, methyl - Possibly affects blood-forming organs
.%5 ‘ Ethylene dichloride . lrritating to nose; retchmg unconscnousness R .
Methylethyl ketone —_— . L
? - (MEK} - - Irntatmg to nasal passages chokmg/sensatton S N K -
Methylisobutyl ketone P o ’
(MIBK) Imtatmg to mucous “membranes; chokmg sensation - P ' ’ .
Naphtha, V.M. + P. .Headache; vomiting: musgular twitching . ' - . ’
Toluene (toluel) . Same‘as for benzene except little damage to : . L ‘
' blood-forming otgans - ) S .
Trichlorethylene -~ + - Similar to carbon tetrachioride; 1.
T disturbed heart-action - . e . i
Turpentine Irrltatmg to nose-and thrbat headache; vomiting; ) 5
, ' |__stomach pains - . . ’ ,»_
Jlene (Xylol) _———=—"""1" Same as for benzene except lttle damage 10 . e
""" - ki . - S -

blood-forming organs

R L . y ) ‘ B . ! N ) ._ ' ' . e . o

If-you're repéiring" collision dam-
age, keepin mind that the cat’s wiring

_ If you forget everything else, at least
remember that paints and thinners are

HIGHLY FLAMMABLE. That’s a
couple of polite words for saying that
they burn like &¢%$!

Paints_and thinners should always be
kept in closed containers. This will les-
sen the danger of fire and save you
money as well, because all that expen-
sive stuff can’t evaporate if it’s kept in
closed containers.
open flame should never be.permitted.

There should’be an ample number of

fire extinguishers handy, and you should
know their location like you know the
back of your hand. And be sure you

* know how¥o use them correctly. Check"

them regularly to insure that they are
properly serviogd and charged

" Remember that you can’t use water
on oil, grease, gasoline, lacquer or
" thinner fires. You’ve-gotta have a:foam
or dry chemical extmgmsher It might

“not be a bad .idea togigep a bucket of

.. fine sand handy, too.
Oily rags, tack rags, and pamt rags

and strainers should be kept in separate ‘

hdded containers.,

- the car into the shop (or even before

Smoking and/or -

might be damaged {oo, and that can
lead to shorts and sparks. So why not
disconnect the battery before you bring

you work ongit!):

Remerber that paint and solvents
contain matgrial that can irritate your
tender body. Gloves, long-sleeve.
shlrts ‘long . -pants, and high-top shoes
or boots are’a good idea. Your lungs
can be easily damaged too, so wear air
filtration equipment at all times. You
might even want to-read the attached
chart so yqu'll be familiar ‘'with the

“effects of mhalmg somg of the ‘staff

‘fg;f;ﬁd in paint shops et

NEXT MONTH

We told you this pamtmg stuff was
gonna take patience! If you can hang
in there till next month, we'll show .
you how to mask off the shiny pats,
how to mix ‘and strain the paint, and .
how to apply that glossy stuff Stay - v °
tuned . S
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‘The two final steps .. .
masking and painting

ou’ve taken out all the dents and
dings . . . you've finish-sanded
until you thought your arm was
going to fall off . . . you've
metal-prepped and primered
your trusty steed . . . and you're
ready for that last step, the PAINT! Now,
let’s get that car masked and that paint
sprayed on so we can see the results.
Masking: The Lone Ranger wore a
mask to protect his identity. Your car
needs a mask to protect it, too. Un- ;
fortunately, one of the biggest dis- - \
advantages to spray painting is over-
spray, that portion of the paint that
doesn’t go-onto the surface you want it
on. Overspray is no problem ‘though,
when you mask your vehicle the right
way.
Areas that you don't want painted,
[ suchas chrome, ”élass. and ditferent
colored body panels, are protected by
masking tape, masking paper, or g
combination of the two.
Use Quality Products: Good quality’
masking paper will not permit paint to
" penetrate or seep through to the surface & 45
it ‘protects. Masking paper is also ca- ‘ 9003 o \
pable of withstanding rough handling, : 'F’RE-KL'-_EANO,.‘ : : y
and it contains' a small amount of ’ i e

Y

o . ) : ' DANGERI-
stretch’” which allows it to be fitted to i + FLAMMABLE VAPOR HARMFUL

HAHMFUL OR FATAL (F )
LAD OTHER CAUTIONS OM 3&:‘;‘#&2:{50

slightly curved edges. Good paper will
not scratch newly painted surfaces i . - :
either. Newspaper will not meet any of  Part of the prep for any paint job is mak-
th lificati o don’t think tng sure that there is no wax or silicone
ese qual l?atlons, S0 don i even run residue left on any surface.
about using it! =
Masking tape must adhere easily to
both painted and unpainted surfaces,
and équally important, it must be easily
removed from surfaces without leaving
a portion of ‘its adhesive behind: Good
tape will also remain on‘a surface even
4 .

continued




if it gets wet, like during wet-sanding
operations.

If your base auto hobby shqp has a
paint shop, chances are it also has a dis-
penser for masking paper. This dis-
penser is' nothing more than a stand
which: dispenses masking paper with
tape already attached to one edge s As the
paper is pulled from the roll, thpe is
autornatically applied to one edge, with
one-half of the width of the tape applied
to the paper and the other half free.

-While not a must-have, this little goody

makes a masking job go faster and
easier, and lessens the chances for mask-
ing errors.

Masking -rules; Mdskmg tape, or
tape/pdB8F Tombinations, should only

be applied to clean, dry surfaces. which |
are free of silicone polish, 'rubber lubri-

cants, dust, and grease. :
Unless you're masking curved sur-
faces, the tape shouldn’t be stretched.
Just place it on the surface and press
down gently, making sure that the édge
of the tape, as well as the center, adheres

" to the panel. If the edges aren’t sticking,

paint can; seep under the tape. ,
If you have a choice, tape shouldn’t

be applied or removed when tempera-

tures are belpw 50 degrees F. Not a mat-

ter of choice is when tape should be

removed . . . you've gotta wait 'til the

paint is dry, not just tacky. And when

you da remove it, pull it away from the
surface at a 90-degree angle. ™~ !

Also, tape should be stored in a
cool, dry place, and shouldn't be left
on a radiator or other hot surface.

Masking technique: Although the
photographs will show you most of
what to do, there are a few tricks that
we’ll briefly cover here.

B TRIM: When you're doing trim, door
handles, 'hood emblems, etc., you
usually don’t need paper, just tape.
Select a tape which is wide' enough to
cover all or most of the part with a smgle
pass. If more than one tape strip is re-
quired, don’t forget to overlap the strips

and seal them firmly to prevent paint

seepage.

B WINDSHIELD: You usually need two
or three sheets of paper. Start with the

A taped-paper dispenser will make the masking job taster and easier.

g Mlsklhg tape should be applled firmly,

but not S0 tight that it stretches.

lowest ,portion. of the windshield and
work up. The same goes for window
glass too. .

B BODY PANELS: If you're just re-
finishing one panel, or if you're doing a
two-tone job, you'll need to-mask large
areas. The trick is to Select paper (or
cut it) slightly wider than the panel to
be covered. Attach tape to one edge,
and apply the upper edge to the panel.

Then crease the paper to the needed

width and tape into position:

. 58
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Before you mask glass, tape an out-

line (top) . . . then, tape the masking paper
to the outline mask:
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the backyard mechanic

B UPHOLSTERY: A professional pants
the door jambs as well a§ the outside of
the doors. But for this you'need to mask
off the upholstery. Use a narrow strip of
mrasking paper about 10 feet long. Start
at lhe. outside. lower ¢orner and con-
tinue on around in a single operation.
Follow the same route for the door frume,
if necessary, asd just to be sure, cover
“the seat, seat back, and carpet, too.

B HEADLIGHTS: For headlights, use u
piece of paper about six inches wide and
Jlong enough to reach about three-quarters
of the circumference of the light. Place
the tape along one edge of the paper so
that one-half of the tape is exposed.
Place the taped paper at some point on
the lamp rim and run the paper on around.

Then take a second picce of paper and

use it to fill in the gap. It you've done
it right, the result should be roughly
cone-shaped. Twist and fold the cone
against the lamp face. Then tape the
fold frat against itself.

B WHEELS: Listen up,
homemukers out there . .

all you lhitle
. to do wheels,

you've got to make un apron. Seriously,
masking circular surfaces is tricky. but
, il.you use an apron mask you'll prevent
the mask from buckling and/or wrin-
kling. Cut a’length of njasking paper
about six inches wide and as long as

-If you select masking paper of the proper
width, you can mask surfaces with one
sheset of paper.

on coat hangers).

stallment, we
case you missed it (or, like a bad per-
son, used it to mask your windshield)

continued

the wheel circumference. Then, make
a pleat about %-inch deep by crimping
both edges. The pleat should be the
full width of the apron. Press on, and
pleat the whole piece at about four-inch
intervals. Apply the mask to- the wheel

and fold the untaped edge so that it

forms a cup shape out of the mask. When
you spray, hold the.gun opposite one
side of the wheel and spray-to the other
side.

B ANTENNA: Siniple ~just usg d
fength of cardboard tube (llke you find

Spraying the paint: |n the last in-
covered spray guns. In

we emphasized that a good spray gun,
clean and in excellent working condi-
tion, is a must,

The guns used in auto body Trefinish-
ing have-two manual adjusiments
which must be correctly set to geta paint
Job that Tgoks like a mirror instead of a
soft candy bar. These two adjustiments
are the spreader adjustmun valve (for
side port control) and lhq fluid adjust-
ment device.

The spreader valve u)mrols the sup-
ply of air to the air horns on the air cap.
If it's shut all the way off, the resulting

paint pattern would be round. As you

gradually open this valve, air flows to
the horns and chunges the spray pattern
to an oval, This allows you to select a
pattern and a pattern width -to suit the
job. Remember how o get this oval
pattern, as that's the one you’ll be work-
ing with the most.

The fluid adjustment controls the
amount of paint coming. from the gun.
When- 1[ s fully closed, no paint flows

1ully open, just the opposite, paint
evelywherc With this adjustment, you
select a setting that will yve a'proper
paint flow for the job you're doing.

Air pressure: The air pressure used ‘

to make the gun operate will vary with
the [hlckness of the paint you're using
and, to seme degree, with the npe of
paint, whether lacquer, enamel or acryl-
ic. Gunair pressure i adjusted by a reg-
ulator which should-be part of your air
supply system.

Up front, the correct air pressure is
réalty a matter ol experience, so use an
old piece of cardbourd and shoot a variety
of pressures and pick the resultant pat-

tern/pressure that suits the job you're -

doing. Remember though, the pattern
can also be adjusted by the spreader
valve. What you're looking, for is a
pattern that will cover 4 fairly large area
at one time, yet not so wide as to be

continued

When masking trlm, cover ends or complex curves, and then do the rest W|th as few pteces
of tape as possible. .
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wnt a
camera, shows how the gun should remain
the same distance away from the surface

-.during a paint pass. Always work parallel to
the surface

ce, sho motor-drive

¥

~evider than the urtacd you want to paint

At pressure that s oo dow will re-
sult i under-atomized pant. which
shows up as cither a rough finish o s
“orange peel.”” Too high an atonizing
pressare will tesalt o Ay spray
and can also caase orange peel because
the patnt won't Hew out
park setting will be 50 pounds s
runge of from 30 6 60 pounds: Remem-
her: i vour i pressure s limted: fors
SOMC Teason, e pressure-tecd svistem
Creguires less ar o unchion as opposed
to a suction-feed setup ,
As _\'(';m adjust the cun and the
pressure o el the pattern and the pamt
flow vou want. check your practice
spravs for signs of spithing. Spitting s
ciused by dried-out packing wround. the

A gm)d batl-—

continued

L

.
vourself from a point on the ceiling
You shouldn™t see a tun pattern- .

vou should see the gun going i straight
line parallel to the work. 1 the gun s

held at an angle (like at the end of o

stroke” when vou don't work parallel
to the surface) you'll get streaks, sags.
and runs. o

Always try for a wet coat. USe stow .
steady strokes across the surface from
one edge 1o theother. Also, overlap
cachatrake about S0%. ‘

—-Strokeitl: When you'redainga pancl,

bepin the stroke past the pancel Then
pull the trigger when the gun is oppo-
site the start ot the panel. Mave the gun
across the surtuce (remember. paralled
to the surfacey and refease the trigger at
the end ot the panel, BUT. contunue
the'stroke a tew inches betore reversing.
This will assure full coverage withoul
overspray ‘

Another hittle tnick to consider s band-
ing the panel. Bandan’’ the_ends o

“muatental needle valve . allowng air to
cet i Tuid passageways: To cure .
Just lnnicn the nut on the arr vabve and
juice the packing with o hittle Tight oil
[ sprting persists, check for dirft he-
ween the tluid nozzle seat and hody.
or for-a loose tluid nozzle,

Distance: One of the most important
things to get right iy the distance from
the surfuce to the gun. For synthetic
cnamels. try about crght inches. muybe
as much as 10 nches. For lucquers, ball-
park Ggures would be from six to cight
nches :

It the gun s o close to the work
sgrfact. the pantwill’'go ontoo " heany ™
and could develop sags. 11 the gun is
oo far away. vou'll get o dry. sdndy
fimish. Onde you tind the right distance.
“hold the gun there for the entire length
ol the stroke. hnaging looking down on

the panel with a vertical stroke. then
spray the surlace horizontally. trigger-
ing the gun at the beginning and end ot
cach stroke. When the edges have Been
banded . the bad habit-of whipping the
gun is controlled since the banded sur-
faces act as a good signal to trigger and
stop spray. !
The stroke-itgelt must be smooth.and
casy. Slow enough tor the correctamount

ing on a wet suitace will cause a sandy-
looking pant cover. If a pressure gun

tilted shightly 1o be as near to a right
angle o the surfuce las possible.

Paint sequence: The painting se-
quence s important. First do the hidden
areis. door jambs, hood edges. and in-
side the ‘trunk hd. You can leave the
doors open shghtly to avold sticking.
Then go to the exterior in a sequence
like this: passenger side roof, passenger
door. passenger side rear fender, trunk,

~driver’s side rear feader, driver's side
ool pasyenger side tfront fendes, hood,

driver’s side (ront fender, and driver’'s -

side door. Maost pros prefer to do the
ool one-halt at w time as they work
around the car. Use a pressure of about
20 psi when doing thie door jambs, then
2o back to the paint manutacturer’s specs
for the rest of the car. Again, don’t work
into dry or senmi-dry areas that'll

__cause airstreaks in the finished job.

Spraying temperature:All paints
have a temperature at which they are
happy. Go goo much higher or lower
and the tinish will sufler. Too cold,.and
the puink will be thick_and heavy
too light. the paint will be too thin. The
ideal temp for most painting is around

.70 degrees Fo Painting materials and
equipment should be stored at temps
between 70 and 85 degrees F. The same

ol paint to be deposited. but 1 st enough _ holds true for the surfdce temperature of

from too
much paint. Again.‘overlap t ¢ strokes
by ubout 30% .

When spraying a hood. trunk or other
wide horrzontal surface. alway  start at
the side near vou and work . the far
side. This is particularly important to
remember when working with lacquer.
I you'do 1t this way, afdy overspray will
fand on a dry surface. Overspray fand-

SO ds not 1o cause Sdgs or run

the car to be punted . . . you guys at
Williams AFB or Frrliewis will have to
use shade or heat’ lamps!

Techniques: Just before spraying the
color coat, all the little nooks and cran-
nies where dust and/for water can ‘col-
fect should be blown out with low-
pressure air (don't fotget your safety
goggles). Then all surfaces should be
carclully wiped with a tack rag.

2
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11 the finish coat is nitrocetiulose
lacquer, the usual procedure is to spray
three or four double coats thinned as per
the maker’s specd. Allow each coat to
flash (shiny external thinner to evapo-
rate) hnmrc applying the next coats.
Gun pressure will be about 40 psi, maybe
45 psic Allow to dry overnight and then

Rand rub with polishing or buffing
compound.- Polish (dry Buff) with a
polisher uging a lamb’s wool hood on
the dise. Allow 30 days for lacquer to
harden before wixing.

I you're using acryvlic lacquer or
acrylic enamel, many parmt makers
recommend that after wiping with the
tack rag, one or two coats of speciil
scaler should be applied. When that has
dried. three or four wet double-coats of
acrylic enamel ure puton. Inhot weather,
you may have to add o retarder to the
paint to aid leveling and prcxcﬁl blush
(which 1s when the paint takds on a
grey or white cast while drying). "Allow
each dguble cout to tlash betoré apply-
ing the next coats. Most acryhies re-
guire at feast tour hours drying time, but
overnight is best when you can swing
it You can wax acrylic after 60 days,
and sinee 1Us so hard, polishing 1sn't
normully required.

It you're \\fur\‘king with enamel, the
usual method (after the primer/sur-
t'ugL‘r has been applied) 15 1o do the en-
tire area with one medium coat of primer
sealer. Blow out the, nooks and cran-
nies and wipe the whole thing -with a

tack rag. Spray-the finish enamel. but,

be sure that the enamel is thoroughly
stirred and mixed with the correct
amount ot reducer. Spray a medium figst
coat, allow to dry. and spray a full sec-
ond coat.,

Some paint makers say o spray one
full punel at o tme. applying two full

continued
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When waorking large, flat areas like a hood, start the stroke at the edge-nearest
you and work toward the far edge. !

If you aren’t going to paint the wheels, make up a cloth or plastic whesl cover and
move it from wheel to wheel. ) M

A surface like this is
called a medium wet coat.
Work carefully on vertical
surfaces to avoid runs or
sags.
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the backyard mechamc

Look closely at the center of the photo . . .

contmued

the lighter areas:are where the paint is

“flashing” or where the wet.thinner is evaporating.

If you're working with erlamel and yoUr last wet coat lookslike this . .
way to a great paint job!

wet coats to each-panel, one coat imme-
diately Tollowing the other. Metallic
colors may require an additional coat,
actually- mist coat.

Pressure for spraying enametl is around
65 psi when using a regular siphon gun.
The mistake most amateurs make with

-enamel is puan too heavy a coat. A

thick cout of enamel is no more durable
than a normal codt, and is sometimes
even less effective. Two correct coats
of enamel will usually hide any color.
That's all folks: It took us three is-
sues to tell you about auto body repair-
ing and painting, but it'll only take you
a couple of weéks of after-hours effort
to get a superior paint job over good
metal work. Remember, work slow and

‘easy. keep things clean, and don’t move

on to the paint unless the surface is
ri'gh'tﬁ._a-.ERperiencc is still the best teach-

L ]

. you're on your

but if you want a little more info
before you plunge into getting that '55
Buick that your brother totalled back
into shape, try reading Petersen’s Buasic
Bodwwork and Painting, or Auto Res-
toration_Tips & Techniques, by the
same publisher. They go into a lot more
detail than we can here, and they’re
writtén at the enthusiast level and not
for the pros.

If you pay attention to detail and
have patience, your car will get a paint
job that’ll lend a whole new meaning

to the phrase “*SHINE TT ON’"1!!

.

DRIVER wishes to thank S&M
Auto Body of San Bernardino,
Calif., for their assistance with
‘the preparation of this article.
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' THE BACKYARD MECHANIC

.

1l the driving tips found earlier
_in-this issue aren’t going to

do you as much good improv-
ing gasoline mileage as a tuneup.

-

But first, let's put to rest any rumors

you've heard about super-trick ways
of tuning a car to double the gas mile-
age: they.ain't so. There just are’ no
magic tricks or gadgets that will sub-
“stantially increase fuel economy. The
truth is, your car operates at ils best
when it is tuned properly to specifica:
tions. Thus the best way fo maxjmize
gas mileage ahd perfofmance is 1o per-
form™a thorough tuneup. - :
- Now don’t keep the rruth to your-
self. A recent study by Champion Spark
Plug Company showed that about 42
percent of all the vehicles in the United
States ““show evidence of improper
engine maintenance and are. there-
fore. wasting fuel.”” That 42 percent
represents about 45 million vehicles
Jwasting 3.2
, annually! - .
The average tuneup produces an
11.7 percent improvement in fuel
economy. There are vehicles that have
seen 50 percent improvements as the
resull’ of such maintenance
Let's put this into your gas tank
and out of your pocketbook. During
19)78, the average vehicle in this eoun-
try traveled 11,824.46 miles, recorded
14.06 miles per galion and thus used
\841 gallons of gasoline. The [1.7 per-
‘:ent fuel economy improvement from a
uneup would have increased the mpg
~to 15.71% and cut the number of
gallons to 752.9*. The 88.09 gal-
lohs* saved, at prices approaching
$1150 per gallon represent a $132.14*
annual savings.
tankand drive on it!
Ty T
AN

o\
\

I
*Figurds stated are rounded; however, calcu-
s lations ::"cre carried out eight decimal places.
Theretorl, using the figures displayed will not
- necessarily produce the exact answers shown.

\

billion gallons of gasoline '

Put that in your -gas

)

Gasoline filters on GM vehicles are
usually inside the carburetor. When remov-
ing the line note how the filter and spring
insert in the filter housing so you can install
the new filter correctly.

-

Of course, you don't gain anything”

by tuning an enginc(‘lhut doesn't need
it. Signs that a tuneup is necessary
include a drop in mpg, rough idling,
hesitation, dieseling, hard starting,
stalling, surging, pinging, misfire
- and lack of power.

If you're goi"ngt to have somebody
clse tune youdr ‘vehicle, check out the
October 1979 DRIVER first. Even-if
you're going to dg it yourself, give that
issue’s Ba&ckyarc‘i] Mechanic a. once-
over. The bottom line:of the October
article ts: find a reputable mechanic
and/or parts store sales represéntative.
. As the Bac}iyard Mechanic is only a
general guide'tp maintenance topics,
a manual should be consulted when
performing any maintenance. Pro-
scedures do vary from vehicle to ve-
hicle. And as long as we're -talking
about the manual, read the section on
tuneups .completely before beginning.
You'll not only get a good idea about
what's involved, as well as what parts
and tools will be required, but you also
may find a’very helpful hint buried in
the fine print. Sometimes there’s' even
a hint about step 7 in step 34.

Pre-tuneup: Pop the battery filler
caps off and check the water level. If
it is below the, fill line or doesn’t cover
the tops of tHe plates in all the cells,
bring the level up with distilled water.
Tap water js for emergencies only.

63

Next remove the, ground cable (the
cable that runs tosthe vehicle's frame
or engine —usually negative). Then
remove the other cable. Wash a dirty
battery case with a baking soda solu-
tion and rinse with clean water. Clean
corroded terminals with steel wool or a
special cleaning tool. Trace the posi:
tive battery cable to make sure all elec-
trical connections are tight, especially
at the starter. Now reconnect the
cables —the ground cable last. .

Take off the air cleaner and move °
the throttle back and forth a‘couple
times. If raw fuel doesn’t shoot into
the carburetor, check the fuel system
outs before attempting a tuneup. Start
a cold engine and make sure the auto-
matic choke opens fully from closed.
If the choke doesn’t work smoothly,
clean the linkage. When cleaning and
lubricating the linkage doesn’t improve
choke operation it may be time for a
complete servicing (see the vehicle’s
manual). Before servicing it might be
a good idea to test switch and Heater
components of electrical choke units.

Now's a good time to spray a can
of combustion chamber cleaner down
the carburetor throat. It wouldn't hurt
to completely clean the outside of this
fuel-air mixer either.

Because it js very hard to tell when
the gasoline filter is dirty, go ahead
and replace it. Be very careful when

©

continued *
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the bagkyard mechanic

Vacuum is a good measure of an engine's
performance. A steady vacuum gauge read-
ing at idle is one of the signs of a healthy

engine that can be successfully tuned’

‘ Sparkplugs should be gapped to specifi-
~, cations with a special wire gauge.

1

continued

evaporation system canister.

With the engine cold and turned
off, locate the heat riser on the exhaust
pipe or crossover pipe near the ex-
haust manifold. ' you can turn the
valve, give both ends a shot of solvent.
If not, tap it lightly until it is free. then
lubricate it.

Most car manufacturers since 1971
have a special l'ﬂermosta[ical]y con-
trolled air cleaner instead of the heat
riser. A few cars have both. Start the
cold engine and ‘make sure this valve
closes over the snorkel. It should re-
open in about a- minute. If it doesn’t,
[t needs repair.

Can it be tuned? Before the actual

tuneup can begin. you must establish

that the engine can be tuned. An Lngine
that’s malfunctioning wln 't going 14
be improved much with d\unesp. To
establish engine condition y £l need

a Lompressmn EdUgC and a vdcuum -

gauge. You might also invest in a re-
mote starter switch so that you cun
crank the engine from under the hood.

*

A sparkplug cable remover will allow
you to reach cables in tight places such
as below the exhaust:manifold. Other-
wise, grip the sparkplug cable boot .
with: your hand. twist it back and forth.
until 1t pops loose, and then remove
the cable. Be sure to mark each cable
so Phat it can be reattached to the proper
plug. One good way to do this is by
wrapping marked' tape around each
cable. Another is to use marked, clip-
type clothespins. - .
-Check. the wires to make sure they
aren’t cragked and don’t have dam-
aged .insutatfon.
‘condition, replau them. The best way
to install new wires'is to buy a replace-
ment kit designed for your vehicle's

7 engine. The only trick is in replacing

the wires one at a time 'so that the cor-
rect:plug is connected to the correct
part of the:distributor cap.

With the cables removed and marked, *
take a.’straw *and blow the difrt out of.
the sparkplug ports. These pdrmlu

could drop into the combustion chamber’ -

('{)ntimwd

1

If they are in poor_ ...

(left) GM-type distributor caps can be removed by turning’ the screws in the cap until the lock
releases. '(right) Non-GM distributor caps are held in place hy external clips that can be poPped

off with a screwdriver.
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- sfhould be replaced.

worn piston rings.
hotter-burning pfug should be used. On~

“them in order.

Caﬁefully remqve the plugs with a plug
wrench or sparkplug socket and ratchet.
Because the plugs may still be warm,

leave ‘them in the socket taol or handle

them with 4 rag during inspection.

If the plugs have a crumbly choco-
late-brown deposit, the engine is burn-
ing OK. But if the plugs are black and
Qlly_ either'the plug is burning too cold
or oil is leaking into the combustion
chamber, fouling them. Oil fouling is
common with older engines that have
In either case a

the other hand. a white powdery deposit
means an engine is burning too hot and
colder plugs are called for.

As you remove the plugs and examine
them one at a time, you'll need to keep
A cardboard box with
holes punched into-it and labeled to
coincide with the plug’s original posi-
tion in the engine works well.

" Push a compression gauge into, the
sparkplug depression and with the

- off distributor cap contacts. If the
carbon build-up or cracks m

1 /

Light carbon deposits should be s‘,craped

is heavy g
e cap,

(left) GM-type rotor and distributor require slightly differént service techniques than other
distributors. (right) Non-GM distributor with rotor points and condenser in place. Always note
where the wires_run from and connect to.

(left) To adjust the point gap, the rubbing block must-be on a high lobe of the distributor

cam. Some tuneup kits include a special ring that fits over the cam to hold the points open

for gapping. (right} With the points held open by the cam, the gap can be adjusted,lo drag i
slightly on the specified feeler gauge. The adjustment slot is to_the right of -the feeler gauge -
and almost hidden by the wire from the condenser.

Ieft Dwell a djusting acgess windows in the- side_of GM- -typ& distributors allow pomts
adlustme wh:le the englne is running. If you don't Have a dwell metsr, turn-the wrench to .

j the right (glockwise) until the engine starts,to miss or dies. Then turn it back-Y-turn to g&t ~——~—
‘the comre int gap. (right) Before tasting, set the meter to either tach or dwell as well

as ‘selecti P5iX or eight cylinder. For four-cylinder engines, double eight-cylinder readings.
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ckyard m_echaﬁic

- throttle and choke valves wide open,
crank the engine at least four revolu-
tions. Make a note of the highest read-
ing. Do the same thing with all the
cylinders. Compare the lowest and
highest cylinder readings. If there is
more than a 25 percent difference, you
have-a problem with the valves. pistons
or cylinders. If two low readings are
side-by-side. there's a good chance -of
a blown head gasket. In any case, the
tuneupihould be put o:ffunlil the repairs
have been completed.
" A vacuum gauge will help find even

more problems than the compréssion™

check. For complete details about the
vacuum gauge and its.use, see the Janu-
cary 1980 DRIVER, Basically. you

- connect the vacuum gauge to a primasy.._ :
R R N . T g
vagyunr source on a warrted-up engine. .

Note the reading as the engine idles.
The reading should bk:?\pelwccnﬁlzrmd
22 inches of mercury.-However, some
* newer 4- and 6-cylinder models deliver
acceptable performance at 15 inches.
A slight flicker can be expedled with
high performance engines. There is
also a drop of one inch for every 1,000
feet above sea level, |

The good TEWws comes with- a steady
reading at idle, while the needle drops
towaftl zero and jumps past 20 when the
throttle is opened and closed. Any
other reading is bad news. Transla-
tions of these other readings into spe-
cific problems usually come with the
gauge’s instructions pr see the January
- 1980 DRIVER. ‘ . ¢
~~~\The tuneup plug: 'An engine with a
fresh set of §parkplu“gs gives the best
fuel economy and performance. There-
fore, if it is tuneup tinie it is time for a
new set of plugs. In the long run the
new set may be cheaper than cleaning
the old ones. Always make doubly sure
~you're getting the cgfrect plug for your
engine. It is not unusual for the same
size, engine to use different plugs de-
~pending onNmanutLactured year or
_hersepower rating. Igf you're changing

heat ranges be especially careful — agk .
kthe parts counter person for assistagce. )

Although most plugs are pregapped
at the factory, doubje-check each one
to be sure it's to sp«%ciﬁcatioﬁs. Install
the sparkplugs finger tight. If they

continued

L

tu;nqwith the sparkplug wrench. Those
plugs with gaskets get a Y4-turn with
the sparkplug wrench.

Getting to the point: After changing -

all the plugs you're ready to get-into

the distributor. Installing new ignition

points and condenser are the ‘only tricky
4

~.-

p—r————

Eat your
®heart out,
Snowe\%ite/.

Dressing properly to work on your ve-
hicle involves more of what NOT to wear
than what to wear. When working on
your- car don't wear rings, watches,
Dracelets or any jewelry. Also don't
wear neckties or loose clothing.
Wearing coveralls to proteq yous
clothing and yourself from dirs and

" grease is a very good idea. Moreover,

wearing safety-glasses js a must.
And you women backyard mecahnics,

_tie up that long hair. -

S ——

W —— e —— —
P S

parts of a tuneup—but even this job is
simpte if you work carefully. (If you

-

have an electronic-ignition system you

won't have these items to replace.)

Whether your car has electronic or
conventional (nonelectronic) ignition,

. you'll still have to remove thé dis-

-teibutor cap and wipe. it clean. Again,

“identify each cable so that it can be re-

placed on its correct terminal. Check
the cap very carefully for cracks or

~

contacts with a wire brush or screw-
driver. ——
Now remove the rotor. Check it over.
If it is cracked, chipped, burned or
corroded, replacé it. But make sure
the new rotor matches the old one in
size, shape and design. ‘
‘ continued

L e et

“FIey Quasimodo, before you tune
your Terraplane, check out
the following:

m Anytime you're working an a vehicle,
. read all the instructions available—.
the instructions in the manual on serv-
icing the vehicle, the tool instructions,
the instrument instructions, the -first-
aid instructions and the fire extinguisher
instructions. - .

m Set the parking brake. Put the trans- ‘
mission in neutral or the automatic.in
park. T '

= If you're going to run the engine, make .
sure the area is well ventilated. If you
can't ventilate the area, route the gexhaust
outside with a leak-proof hose. Carbon
monoxide asphyxiation is to_be avoided
at all costs. C

m Keep hands,~hair and test leads well
away from the fan, fan belt, power steer-
ing belt, air conditioner belt, and any
other moving parts. - -

- B Don't touch hot exhaust manifdld, ’

excessive carbon deposits on the inside

corftacts. If either -is found, a new cap
is called for. IF the cap is in good condi-

don’t have “gask%s‘?\ give them !'/1s- > _tion, gently scrape any carbon off the~

© el

radiator, or high-voltage spark plug and
coil terminals.

m Never look down a carburetor while
the engine is being cranked or. running.
Suddep backfires not only ruin good
mustaches, beards and hairdos, the

‘burns are painful.-

v

continued




R N B e

. ., y
fo. idle mvacn is' set E Sm mo_mzoa or on Sm EBEm nkage - >= cars ‘made since 1971 have the <:m_ mnmo_ _nm:osm ooam_:ma

Be sure to follow all the specif om:oam and mumﬁmﬁ USomaEmu " on an 1939_03 Emﬁm in the engine’ oOBnm:Bma
Ejm: wmz_:m _:m idle.

ﬁ Zm<mﬂ use @mmo__zm as a o_mmz_:@

ﬁ. xmmb ,m fire extinguisher
__:m and m_mo:_om_ :Sm 3m:a<

m Co: -JBOrm or m__oi ffame ar
6 OCcur near om&cﬂmnoﬁ
fuel pump;. spilled gasoling; clearn-
ng-solvents ar and ‘other :mBBmU_mm Be’

fuel __:m fuel

this nut.” After removing the Wire, cares f_?g ?%::: on the dwell meter. " Don’t*

fully toosen the condenser and then the — forget to close the f:a:; tightly~ srr:

points by removing the hold-down  yod're done. R

serews. Now lift these purts "off the " - carburetor, adjustments: One

plate. Co . ~ the mostimportant checks £6r - fuel -
Spray the Cplate with solvent and - economy is the carburetor, Precise.

—gently wipe it ,_:; the distributor cam ,:::J::E: i5 necessary - to get the best

‘especially: cautious of :m_..:@ “anythisig
efectrical, within' 18 inghes of- the . floor
o m<oﬁ igniting mmmo__:m vapors,

E Cﬁo the propér So_ of: Em uqoum_‘ m_Nm
6_ m<?< job.

"8 Think mooS <<3m: 3_@2 jmucm: if”
your ‘hand slips when'’ Eo}_:@ é:j a

o
& Don't use 203 ﬁo.o_m.

E Doi ocmm mm:ocm_< <0c may- m_
Em% hdve had one painful-‘experience,
l-negative commentsi-and-thinking
can distract you just enough to have
another 308 mono_m::@ ma<m35m_

: E: _,E<n i rc:< -
(r:ﬂr :: :E;

um acslight drag by moving .Fvﬁﬁ_:a:? v . and can be very ¢xotic. Forexample,
o%c.cE:% nu.a.,:_, not”
e small -hold- aaé:
‘:Es:r:mcc, fr?cﬁ_:< er i

3: OZ 2? %Z:vi:? :F. ﬁc_:?
; ,:5 r::ac:fﬂ ,qr r E in" place
: cre n:r Iwo -

dres it on .umc:ﬁ. EE

small nut=you’
wrench to:loosen

an. Apply p ol cam-fubi ?7;_7_ mileape Jrom your-vehicle.
cant. LreTiE ?_# { It your vehiclehas fuel-injection, don't
93:?_:,:%. taiper 2:: i it s best Jeft o the ex-

?._.7 In almost e samd self-service
,: PO L
jectionare - the s eir-

424!.2; Tuel
7_:;:? on vehicles manufactured in

T
thie :_r_ One

the plate *with? thesy :_c ::? over :c. 1975 und later. Swrict exhaust-emission
guide post. .,,u:_:r: down the serew. - standary have ‘made the .r.:}:ﬂc_,:_.
and hook the wires back 0 the puints. one of the most ‘complicated systemy, of
Since GM-rvpe distribators ure ud-gn engine. It often requires expensive
usted :S:,_:/ put,on the rotor ind  equipment such as an infrared exhaust.
rx..,r\\ao;: the- distributor cap. o analyzer, combustion andlyzer and

The  procedure for nearly .;: non- - artificial ::L:::i with propane gas.

DZ 5;575:7 differs “when putting
i the new points: Don't iy hen th

Again, this is job for :F?:f

The pre-1975 models aren’t so dif-
serewall:the way 7?,::,; ,::.}::C: :r:: Warm thevendine up,- remoyes
“have 1o be: miade. Tap . the sstafter amtil :_r A Lleaner and connect a tachom-
the point - Ubbing block ix on the peak - eter. Set the vehicle up according o
of @ camlobe and the points are open. - the conditions owtlined in the service
Insert a {ecler gatge of thescorrect stz -manuat. os ‘on. the vehigle
(see .<:E :E::;: between the ?::7 control Ecn_,‘,
Now adjust thé gap umil the vauge has, i

from - manufacturer to manufact

&=

Kl .
blade in the special - ”E,:J::: slots.” - yonig require the transinission to be in

Care fully tighten the s¢t screw and dou- ._#::E,. athets 5. gear; some want the

ble-check the gup: ~ v air . conditioner .on,. others -off: ahd

‘Now r:::ri %a dwell meter accord- . others nrr_:i.,:m:? on or. off

ing 1o its_ixf ons and check for , »*Check the ‘tachometer to see if the.
5 correct. ?:.a: $. The manufae-.# idle rpm-is -according to thel specifica- -

turer’s dwell spe C:f_:b: will bein tions. I not, locate the 1dIg

degrees. On the DZ.:@!,5,,57:33 ~at'the throtle: linkage. or ‘ant

there ‘is - “small - the cap - solenoid and “adjust it until the: _&@ is
S oSHdE this ,::a:; :ﬁ and turn.the . -at the :L:. peed. st i
point-adjusting screw with @ hex: 1 . .Hm:m:g.nv you' can also
(Alle 5, wrench until .iE “get the de- ™ ture. u§ well as: Sr;::r
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continued

With the engine Idllng, aim the tlmmg light at the marks, keeping it at about a 45-degree
angle. Not aiming the light carefully is a major cause of timing error. -

speed. Locate the mixture screw(s)
one on single barrel carbs, two mix-
ture screws on two-and four-barrel
carbs. Turn the screw in until the idle
roughens, then turn the screw out
slowly until the highest possible tach
‘reading is gbtained. If there are two
idle screws, repeat the procedure on
the second screw. You may need to
., turn the idle speed down before adjust-
ing the second screw since the engine
*‘mqy race when the first:mixture is reset.

Never try to smooth out the idle by

_turning the speed up—a higher idle just ‘

- wastes gasoline and contributes 1o
dieseling: Finally, double check the
idle speed with the air cleaner in place.
- t's all in the timing: 'Aft®r setting
the idle you're ready ‘to make ‘the final
and ‘'most important adjustment— the
ignition timing. With the tachometer
and ignition timing: light connected,
locate the timing mark— you may have
to clean the grease and grime off first.
e mark is usually on the lower front
pulley, or on the vibration dampe; below
the fan. Now careful]ydnake a nexf line

with white chalk, white enamel paint:

or fingernail polish over the correct
timing mark (given in your manual).

This will help you see the mark while

the engine is running.

Check the manual for information
sticker to see if there are any specnal
pracedures for tlmmg such as dis-

i

)

~ o

connecting the dl\lrlhll(()l‘ vacuum
advance line.

With the engine warm’ "and idling at
the correct speed, aim the Yight care-
fully at the timing marks. Not aiming
the light properly is one of the primary
causes of timing error—so be sure 1o
keep the light at about a 45-degree
angle and sight directly down the_light.

The mark and timing pointer will
align on each flash of the timing light
if the timing is correct. If they don't
line up, you will have to adjust the tim-
ing by rotating the distributor. To do
this, you must loosen the clamp bolt
that holds the distributor. Then slowly
rotate the distributor until the timing
mark and pointer align. Carefully
lock down the clamp bolt and doublé
check the setting.

-The proof is in the MPG. Now re-
check everything. Then after cleaning
up your work area, buckle yourself into
the vehicle and take a slow test drive.
If everything séems to respond well,

take the vehicle for a short highway
drive. OK, you're all set. If you kept-

track of your miles per gallon before
the tuneup, and you foliowed the tips
from, *‘Protecting® Your Petrol Piggy
Bark'* earlier in this issue of DRIVER,

you'll probably have a pleasant sir- _

prise the next time you compute mpg.
[t may even become More Pleasure

Per Gallon. .
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THE BACKYARD MECHANTE

" BACK TO BASICS

THE HOW AND WHY OF

ervicing the various
{ilters that your car
uses is o rewarding
job for two reasons:
One, the actual job
of sewvicing
filters (either clean-
ing or changing
them) 1s rcull)'/‘ a simple job, and two,
ilter care is necessary to insure a normal
service life for your car’'s mechanical
components. '

With the exception of the automatic
transmission fluid filter and the power
brake air fhilter, both of which do rot
appear on all cars, your car will always
use three filters. They are the oil filter,
the air filter, and the fuel ffifer.

Oit filter: O1l filters are necessary
because one of the oil's primafy func-
tions is to clean internal engine spr-
faces. As thk oil does its thing, the bits

. and piecés ‘ol junk removed from the
engine have to go somewhere. Unless
there is a filter in the system, these
contaminants (both solid and chemical)
stay in the oil and eventually go rlght
back onto the surfaces inside the engine.

By using an oil filter, oil contami-
nants are trapped in the filter elements
and do not go back into the engine. It’s
a good idea to change the oil filter each
time you change the oil, because there
isn’t much sense in putting in four

. quarts of clean oil and leaving one dirty
quart inside the filter. In less than five
miles, the contaminated oil left in the
unchinged filter will mix with the clean

the

oil and you've defeated thé purpose:
of the oil .change. .

»In opder to change the oil filter,
you'll need an oil filter wrénch, some
torm of vehicle lift, and vehicle sup-
ports. You'll need the Tift and the sup-
ports to get to the filter because it is
usually located underneath the engine
and you'll need space to wriggle under-,
neath the car and get at. it. The need
for vehicle support (jack stands) should
be evident. You'll also need a 5-or 6-
quart container for the oil you'll be
draining out.

Even though some filters are acces-
sible from the top of the car, remember
the filter is being replaced as ‘part of
the oil ‘change. The engine oil drain
plug is always located under the car, \
so like we said, you'll need to have the
car up in the air.

After jacking or llttlng the car up
far enough for you to get underneath
comfortably, and after you've put the
weight of the car squarely on the jack-
stands, remove the oil drain plug which .
is located on the engine’s ail pan. For
good, thorough draining, the oil should
be hot, and a [5-minute drive-prior to

draining should work fine.
ful though . . .

Be care-

’ I5 minutes of driving-
will make all engine parts,

includ-

ing the oil pan and drain plug, very
hot. .

After the oil has slopped flowing
from the drain hole, the oil filter can
be removed. Simply slip the special
oil filter wrench around the filter can-

- O-rings on it .

nister_(as shown in the accompanying

ures) and apply pressure counter-
clockwise. Wrench safety rules dictate
that you always pull a wrench, never
push it. And remember, the filter, and

“the oil in it, will 'be very hot.

Lubri¢ate the rubber gasket on the
new filter with clean cngine oil, and
after oil has stopped draining from the
filter mount-on the engine block, in-
stall the new filter. Never tighten the
new filter with the filter wrench .
tighten it hand-tight only. If you tighten
it with the wrench, you'll probably
dent the oufer layer of the filter and
you will insure that after the filter has
“‘set’’ onto the mount with engine
heat, i'll be almost impossible to re-
move at the next oil change.

Reinstall the oil drain plug, refill
with fresh oil, start the car and check
for oil leaks, recheck oil level, and
you're done. You can dispose of -the |
old oil by simply taking it'to a service, -
station and pourirg it in their drain-oil
tank. .

Some imported cars, and older GM
pfoducts, have replaceable filter. ele-
ments instead of actual cannisters or.
spm on upits. With this cartridge type,
“you must remove.the cartridge con-
tainer from the engine block, clean the
container itself with safety solvent,
and replace the cartridge. The long
through-bolt that holds the container
onto the engine will have one or more .
. check for tight fit
and replace about every fourth oil

continued




The oil drain plug

saves the kngsekles

When removing
won't ighten up. remowve i and fip

“hiter

wrench b

1 the, wrenc

2

Remember

that wrenches shauld b

+

Spin-on type ail tilters have ribber
prene O.::awio effect an ol-tight seai
the seal on the new filter tor cuts
betore you install it.




After checking seal condition, pre-lube The new oil filter should be nstalled hand- tight only. If you put iT on with a fitter ™
the seal with clean oll

wrench. it1l take powers that you probably don't possess to get it off! 3

‘Undarneath this huge metal cover lurks an arr filter go anead. remove the.wing nut that holds the cover down

Remove the cover and VOILA! There
you see the top of the air filter .




the backyard mechanic

'change.‘ The container seats against a
rubber seal inside the lip of the engine
block mounting, and this seal should
be replaced at every filter removal.

Air filter: This is really an easy one.
On top of your engine you'll find a big
piece that looks like a sewer cover (or
a hubcap . . . smaller engines use
smaller filters). In the center of this
air filter housing there will be a wing
nut (no jokes please) that holds the
- cover down. Just unscrew the wing nut,
* lift"off the top of the filter housing, and
remove the filter element. Install the
new one after checking ‘o see if it has
any directions (hike, “‘this side up™’

. some of them do) on it.

Some cars have three or four spring
clips to hold the cover on, but that
doesn’t really make the job a lot more
difficult, does it?- ’

On a very few cars, the filter set-up
can be a bit womplicated. Cars equipped
with fuel ejection or turbochargers can
be like this, but your owner's manual
will show you how to remove and re-
place the filter.

A small minority of cars are equipped
with a cleanable foams air filter. Just
- gently remove the foam from its wire

cage and soak it in safety solvent. Then,

gently squeeze it, don't wring it out.
Allow it to dry and then dunk it in clean
engine oil. Again, gently squeeze out
the excess oil, and refit it to the wire
form.

After you lift off the filter cover,
you may discover another, much
smaller filter on the inside of the filter
housing. This is to strain air going to
a positive-crankcasé-ventilation sys-
tem. It slips in and out easily, and
should be replaced at intervals specified
in your owner's manual. .,

Gasoline filter: Ther’g are three
types. of fuel filters in use today: one
is an element type mounted in or on the
fuel pump; the second is a small plug
of sintered bronze or pleated paper that
fits into the carburetor fuel inlet boss,

and the third is an in-
mounts between the fuel
carburetor.

The fuel pump type
simply unscrewing the
look like a mini oil filt

ine filter that
'pump and the

ﬁ_s replaced by
cover (it may
er), lifting out

continued

continued .
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Can you tell the &lQuonco between the clean air filter and the dirty one? If you didn't
have an air filter, all that yecch that the filter collected would be inside your engine, wearing
things ou” RS — ,,,,Z,E\ . - - — .




Small emission control filters fit inside the air cleaner housing. Sintered bronze and plealed paper are just two of the different
Not all cars have them, so check in your owner's manual to see i materials used for in-the-carburetor tuel filters
your car _needs one, and how often it should be teplaced if your car

1S SO equipped

. In-<carb filters have little springs to position them if you get fumble- . This type of fuel filter fits between the fuelline and the carb.

© fingered, the little spring will occasionally fall somewhere down inside can be overtightened very easily. and you'll wind up buying a new
the big engine, where it will be eaten by a gremlm ... . do not drop carb top or whdle rebuilt carb i you-strip the threads in the carb .

the spring. be gentle, but firm.

L)
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the backyard mechanic

the element, replacing it with a new
one, and reinstalling the cover. 3¢
The type that fits inside the car-
buretor inlet boss (GM and late-model
Ford' products) requires undoing the
fuel line fitting. Pull the fuel line out
away from the carb (gently.now, you
don’t want to bend the fuel line). In-
dide the carb housing’ you'll see the
actual filter. Usually, there will also
be a small easily-lost filter positioning
spring . . . if you drop this spring, we
guarantee you'll never find it again,
so be prudent. )
"You can replace this type of filter,

“or you, can discard it entirely.in favor

)

of an in-line, type filter that i1s mugh
harder to lose and that doesn’t ger
clogged as often. This in-line type 15
now the most popular type of fuel filter
since it's the easiest to install. 1ty also
available in a kit that will include new

fuel line fittings and extra, flexible

fuel line.

The kit differs from the replace-
mient-type filter in that the extra lengths
of hose are included. The boxes for
both contain four spring clamps.

To replace the filter on a car already
equipped with an in-line filter, remove
the clamps. The original-equipment
clamps are pry-oft things that you dis-

card. Pull the hoses from the filter
-

True in-line type fuel filter m0unts' in the

gasline, is easy to replace, and you can't strip
threads in the carb housing. It's large size
allows it to go longer periods between
changes, too.

continued
.

necks and discard the filter.

Fit a spring clamp onto each hose.
This can be done by spreading the tangs
of the clamps with an ordinary pair of
pliers, but it ain’t easy! Instead, try
filing a notch in the top of each plier
jaw . . . the notch will hold the tangs
with ease. If you're not too good with
a file, run on down to your friendly
auto parts place and ask for a pair_of
hose clamp pliers. .

Then install the filter, making sure
the arrow on the side of the filter points
toward the carburetor. With the hoses
firmly in place, spread the tangs’ of
the clamps and move them to positions
on the hoses that coincide with where
the filter necks fit inside the hose.

The replacemeént type kit takes about
30 minutes to install and requires a
tubing cutter. E

Find a six-inch sectipn of fairly
straight fuel line between the fuel pump
and the carburetor. Using the tubing
cutter, chop.out the section. (after, of
course, cldverly measuring the length
of the new, filter). Fit a short length of
flexible fuel line on the necks of the
filter and secure them with the clamps.

Position the entire assembly into
the gap in\the fuel line and secure the
whote “sHodtin® match with the other
two clamps.

Oh yeah, check for leaks. We'd.

rather et have you running around
with gasoline leaking out onto that hot
engine. '

IF: If you can manage to change the
oil, air, and fuel filters in your car,
you may have the confidence to move
on to-bigger-and better things, like the
automatic transmission and, power
brake filters. However, we won’t get
into those two types of filters here be-
cause, with very few exceptions, these

- filters do not routinely need changing.

They are replaced when the parent unit
is"rebuilt. They both require more
time, labot, and tools than the average
backyard mechani¢ has at his or her
disposal. )

But if you managed t
filters changed and your g
maybe that means that thé¥¥ #
other little jobs that you can¥@8, The
more little jobs you do, the more con-
fidence you have, and then the more
jobs you'll do'. . . it's a very pleasant,
money.-saving cirgle.

If you save money doing routine

«

maintenance yourself, you'll have the.

money to gel those major satety-related

problems ironed out, things like tires -

and front-end repairs. And that, after
all, is what **The Backyard Mechanic’
is all about! ’




he routine usually goes like this:

you pull into the gas station and

tell the attendant, **I"ve had a tlat

tire and it’s in the trunk, . . . can you

fix it?7”" The guy says, “*Sure,”” pulls

the tire out of the trunk and wheels it

into the dark recesses of the garage.

About 35 seconds later, he's back with

the tire and says, “"OK, that'll be
$4.50.7

Of course, sometimes, they'll try

; ) - ’ to fool ya and say, “*Sure, we can fix

STEP t: Inflate the tire to-about 20 psi and use soap solution to locate puncture. Deflate
the tire completely. Demount the tire caretully, using a[pple lubricant to prevent bead damage.

it, but you gotta leave it for two days!"
It all comes down to the same thing . . .
many stations just find the hole, use
an air gun to put in a plug drenched
with rubber cement, add some air, and
give you back your “‘repaired’’ tire.
It usually lasts until you're out of sight
of the station. Sometimes, though, it’ll
hold up until you're on the freeway
with the trunk loaded and all your rela-

tives in the car . . . and a blowout at
- that point is not only irritating, it’s
. dangerous.

We asked Firestone Tire Co. if there
was really a correct and thorough way
to patch tires so that they would be safe
as well as sound. They told us **YES,”’
and then gabe us the step-by-step de-
scription of the -best way to correctly
seal a puncture in a bias, belted bias, or

Z - —- " radial tubeless tire. They also gave us
STEP 2: Locate and mark-the damage. Remove the puncturing object and gently probe some safety- tips that can really help

.- " tor evidence of separation apd-run-flat damage. save your bacon

~ So, if you get a flat, take this issue
i ’ o — . and get on down to the base hobby shop.
i ] ’ - 3 If you're too far away from. the hobby

e ‘ | 76 . N -




shop, tike it 1o a reliable garage and
tell "em you want the tre patched rhis
way, and this way onlv. After all. your
satety, and the safety ol your passen-
gers, 15 oo Important 1o trust 1o a sec-
ond-class tire repair job!

SAFETY TIPS

B Never repair any tire
ternal nspection for evidence o dam-
age caused by runming the tre while
flat.

without 1n-

W Never repair tires with run-tlaf dam-
age. tread or ply separation, or defects.

B Never repair tires which have Tess
. S

thun '/1e-inch tread depth remaining.

WM Never repair damage greater than
Ya-inch i diameter.

B Never repurr damage outside the
repairable areas shown in the decam-
panying illustrations. )

® A SPECIAL WARNING .
NEVER INFLATE THE TIRE BE-
YOND 40 LBS PRESSURE!

If, when reassembling the repaired tire,
the beads have not seated by the time -

pressure reaches 40 pounds, deflate
- the assembly, reposition the tire on the
rim, relubricite. and remflate. After
“seating the beads. adjust mflation to
recommended pressure. Allowing the
air pressure o build within the assem-
bly in an attempt to seat the beads is
dangerous. Intlation beyond 40 pounds
pressure may break-the bead (or even
the rim) with explosive force. Inspect -

\ c

it’s only flat

both sides of the tire (0 be sure the
beads wre cvenly seated. 11 not, com-
pletely deflate the tire, unseat the heads,
and repeat the entire mounting pro-
cedure. If o ring-type or other bead-
seating device s used, tollow the man
utacturer’s anstructions 1o the lettes
Again. never exceed 40 poundy inthy
tlon pressure

spare, pust out ol habat

~ THE BACKYARD MECHANIC
- BACKTOBASICS

essTires.

@ Although the major tre companivyg
say that a properly repaired tire 18 as
good as new. we sullremember when”
iworepaired tire was relébated 10 use s
dospare only
carry heavy loads, or drive on free-

Soab we were gomyg o

wass o good portton o our tng, we
would place the repared tire as the
S

b0

continued

¢ K
STEP 3: Spray liquid rubber buffer on the inner liner. Wet an area slightly larger -than

the patch you're going to use, and allow it to seak for 15 seconds. Remove dissolved material

from inner liner with a scraper. Center the paich over the damage and draw a circle slightly

larger than the patch.
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~ Only one, thsckness of the plug should be requnred to fill the hale. Hem%%'é the

, }<~—REPAIRABLE AREA
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BIAS AND
BELTED BIAS

t
-—— REPAIRABLE AREA ——:

STEP 4: Buff the area.lightly or scrape it with a wire brysh to remové melded pattern on
. innerliner, but don't buff through the innerliner. Vacuum to remove dirt and rubber dust

g§5§z§g§. T e
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g
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RADIAL
Fig. 1

NOTE: If the hole is too small for insertion

of a plug, skip STEPS 7, 8 and 9. Use STEPS

STEP 7: Attach th
+0 and 11 instead.

Don't touch the surfac
. . the cement to adhere k :

Insert closed end of the wtre-msemng tool into the :
through the "eye” of the tool about Va-inch. Apply cement to the plug'a

of the inserting. too! with pliers and’pull the tool ‘and the plug into t




-
STEP 5: Apply cement 1o the e can of cement because thatll contaminate the
cement Be sure the cement you redising s speaihcally designed for cold vulcanizing  (nighti~8 [EP 6: Insert the probe into the damaged

area and work o1 ip and down 10 Bein emove pink from the hole Then repeat steps 5 and 6 again. It thehole is too small to probe. then a &
plug isn't requirad  In this case  maos

> on 1o STEP 13 (NOTE I a steel-belled bias or radial construction tire has a punclure big enough to
require a plug. bul the holez 15 100 smalt to nsert bow the probe and the plug without the wire cord teanng the plug go to STEP 10

S
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-
ot )
aoc
!
E ‘. N
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STEF: 8: Insert the plug and ;rone o the hole The plug must extend above both the tread and the nnerliner surface H the plug pops
through, discard « and repeat STEPS 7 and 8 using two plugs on the pr

obe  (nighty STEP 9: Probe should extend through«the tread
surface as shown Hemove probe siowly and go to STEP 12 .

f e . -

J@u‘g {on nnerliner side) '/32-inch above surf"a.qe Don't pull o}% the plug while cutting. (right) STEP 13:
2pEN!t [_Qg';uﬂed area Don't overlap onto unbuffed-area. Allow cement to dry for 20 to 30 minutes

.
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v STEP 14: Remove patch backing, and genter the patch dn the_hglerusing thumb pressure (nght; STEP 15: “Stitch” patch down,
e working from the center to the edges Then remove the paper orgg}ag&rf:tovenng b
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; eplacing automobile headlights
1s as simple as turning a screw-
driver. Aiming them, correctly

is also relatively ezisy .=

First of all there are some of you out
there that can’t bé trusted to buy the
correct lamp for'your vehicle. How-
ever, everybody shogld pay close atten- -
tion~as 1 l’eeL\’ qur? Toming on.

Walk to the frorlt of the car and take

a good, long look at the lights. le\y 11

either bg round or 1ectangular Remerfte~___

ber which. Better yet, write,it down

.on a-slip of paper. Now c*{)unt the

| number of headllghts There should’

- beeither two or four: If you get a gum-

,laér different than, ‘two or four yon've

countéd something that~ lsni\a head-
light or @ur vehicle has an huxiliary -

‘h httng system, |(A little’ hm here

ukiliary lights are_ﬁmally nat bu it

5 mto the body of the @ -whlle head-

lights normally are“bui ‘

exceptions ' to this| but’the;

opl&ﬁthat

o

" buy the cars that are thé exeeptloms LY
usually know. it to begm with,) . ’

.With six you get a hoad.che
they are round- and}aﬁ’tere are twe“bt :
‘them, you'll need 7-inch. replacement
“lamps. But if there are four, round head-

¥,

it is the 5%-inch.. mod
will be required, .z ¥ Lt
~ &'Should your véhtclea;haveﬁw reg—a,}
tangular lights, then you*i hieghl 20Qmm
replacements. Fqur retif:tangular"‘ltghts;'lt
call for 4x6- imch repiucements . ?3;

. With both rdu d and *squaré two-
light systems, tigre a8 gnly -one type
of replacemgnt bulb; however, the
- forr- lrght models|- come  in" two types.
One is a low/htg
is a high beam only: How. do you’know _
£ whlch you need"’Smele the lights
ysest to the -si

“on some) are the low/hlghs while- the .

t

T
o0

“lights,.

Question:. A vehlcle has"

,,,,,, g s

—16und headli i% The

“~tqg’ the grille is-birned “out, What re-
placemem/amp is required?’

=t

~'A. 200mm “square

. B. 7F-inch round

C. 5%-inch round low/hlgh
' D. .5%- mch round high. -

Ain. There are we

es.of ‘the cat (or top, .-

vvvvv inside or lower lights are highs only. .~

ight, closest

'"Answer: D. The quad-light sys-
tems use the smaller bulbs with the
low/high beams.mounted as far to the
sides of the vehicle as*possible,_ and
the high-beam-only lights' mounted in-
side or below the others, '

Out wnhﬂthe old, inrwith the new:
Whether you're replacing a burned out
bulb, 1nstallmg brighter halogen seal-
beams “or European-style headllghts
the steps to take out the old, put in the
~new are ttie same:

But before we get started, a few
"words- about screws. Most-automobiles

are put together~with Phillips head

. screws which_ allow machine assembly.
The head can,become clogged with sand
and dirt making it difficult to get at..

~~Fhe more serious mechanics might

« consider. replacing the Phillips head

screws with slot_head ‘types.
-nAdditionally, almost all the screws
in the headlight agsembhes are exposed
to read splash and are frequently rusted.
It is wise to’ spray them with rust-pene-
tating. solvent before even. thinking,

dont: force thefii:or yo@éoul? ruin the

;.mounting lhreads ..t’;'“!a T2

Those® of: you with cont:ealed head-

_lightssare-“going” to have to. find;, A way yand four-lamp systems, rectangular

_Bf keeping thé*cager opemwhtlc “work-’

ing on i Jights. “MoSt m\anuals “will
tell?ou hew to, accomplish this. If -not,

. ah‘nost, any
"‘ageroc(fn‘p" jide such mformatlon
over the, telephone Sometimes it's
easiet. to just r‘emove the cover-~ «~ -
To get at the’ ‘light itself, remove the
headhght body moldmg It is- usually

light, Whlle the other = | in place by sheet metal scréws. .

Once you’ve put the moldmg aside so’
that jyou don’t. -step on it, remo¥e thie
retammg/nng screws and the- retamtng
*.ririg. Now_all: yeu have to do s care-
fully -pult ‘the headhght aSSembly out
-and unplug it-from its" wiring assembly

dPlug the replacement Tamp-.
assembly and carefully. push ‘the unit’

. back into the adjusting’ ring. ‘Where the

‘othet bulb was removed. There are
glass tabs on the replacement bulb that -

“help posmon ‘the lamp -when properly ‘

aligned m the adjustmg rmg s/lots Put

. tightening can easily lead to cracking

aBput turning them: Whatevex you do, -

lC or SCI‘VIQC manv'

“the e

the retaining ring over the bulb and !
install the attaching screws.

An'oﬂgher word of caution: ‘Don’t
_over-tighten the retaining ring screws . ,
when installing quartz lights. The lead .
crystal lens of these lights get hot when -
operating and the stress from over-

from vibrations or even cold water
splashes. : '
At this time you have to decnde lf
the molding allows access to the ad-
justing .screws when it is in—plaee—f

not leave it off until the headlights are “?g‘;;
‘aimed, otherwise put it back on. The o.z
same with the door or cover, if you 3,

removed dt.

Roady. aim, light: As’ few back-
yard mechanics are going to lay out
$500 for a track-type aimer, headlight
alignment will be limited' to the port- .
ablesaimer or casting shadows on a
wall. Meighboring backyard mechanics
with more than one car per family
might pool their resources for a $100
portable aimerg However, most of us
will have to trek to the auto hobby shop
to use one. .

A versatile device, this system con-
tains two aimers, with addpters for two-

headlights and floor slope measure-

" ment: Floor slope measurement? Yes,

floor slope measurement..It’s like this: ’ -
if you aimed the_ hghts while the car
Was on"a hill, they would be properly
aimed, .only for that hill: Therefore,
you must either have the car level
whéi“actually -aiming the lights or
make adjustments for the slope. "Which

. brings up another good point: Always

‘have the®tires properly inflated and at

least half a tank of gas in the tank before

attemptmg to aim the lights: . 7
You start-the -aiming*process by

« placing one of the aimers with floor

~_slope theasurement -ad beside-the ——
“front wheel anw beside the - -« :
back wheel. On the. same. sidé of the -

vehicle

e ,‘c;gh}ﬁlrsel- Then Tevel each
adapter'w' ¢ the built-in bubble level

" and -adjuster. Now look into one aimer -

tupnng’ the dial until the 1magc from y
‘the other aimer is lmed up. The dial

"i

continued




the backyard mechanic

. continued

[y

After Insuring that the door will stay open, remove the head- Having removed three screws, you can now remove the
light body moiding to gef at the lamp. headlight retaining ring. w

5,
o

7 ! ) . 4 ’

Pulling the lamp slowly from the housing, simp|y”unplug it " When pushifg the bulb back into the housing bé-sure to
and plug in the replacement. * align the tabs on the light with.those on the housing.

r




Vehicle Centerline ~
. v

|
High Beam Pattern
) |

! .
f L
‘ .

of lamp centers
above ground

|
Vertichl Height ~ !

g

reading 1s the slope of the floor. This
reading is then dialed isto the aimer to
automatically Lompcnmtc for the tloor
slope during alignment.”

*The aimers can now' be attached to
the headlights via a special suction-
cup arrangement. For vertical adjust-

dided by a set of mirrors and a split-
image focusing arrangement. When
. properly ahgned, the reflected image
from. the opposite-side aimer split by
the mirrors will be linéd up. _
Zapping the gargge door: Now
there are ways of aiming headlights

ment, turn the screws until the bubble ithout all this fancy equipment — pro-
level. Horizontal adjustment is \%ed you have the time. First you'll

.

i you are |nstnllln European-style quartz hghts be carsful

not to overtighten the|retaining ring screws. The lead crystal

enses of these lights: get hot and the stress from overtightened

Iscrews can easnly crack them R I ¢
b

. v

need a level area about 50 feet long and
a “‘screen.”” This level'area will have
to be easy to get to and easy to find
reference points ‘'on. TFhis will allow
you to duplicate the set-up in the future.
The screen can be anything —the ga-
rage door, & wall or a piece of plywood
a few inches wider and taller thamthe
front of your vehicle.

Ideally, you would first take the car
to a professional for aiming. Then you
will position the vehicle on your level
area, square with the screen and mark
on the screen the center of the beam
patterns. If you don't want to mark up
your garage door, you nmght position
~plywood or cardboard in front of it as
the screen.” It is also a good idea to
mark on the back of the screen the exact
position of the car in reference to the
screen to make future dupliculion
casier. : ‘

You'll develop a mdrkm}: system
that best suits you, But.if you are look-
ing for a place to start, why not mark
the center of the low beams with an

continued

d’"“ u‘ = ks

Ralslng ar Iowerlng the beam pattern is accomplished by
_ turning the adjusting screw at the Jop of the assembly‘ 5

),-
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N ) continued

Now that you've
purchased more light,

. how do you get it to shine
on your subjects?

Horizontal alignment of the lights is
“accomplished via adjusting this screw on
the side of the assembly.

The vehicle almost looks happy with
its lights all aglow.

19 S MICHIGA
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GREAT LAKE

Aiming instructions for European-style
lights and fog lights provide a light pattern
with a distinct cutoff that is excellent in
foul weather. The light almost seems to cut
through rain, snow and fog without bounc-
ing into the driver’'s eyes. :




' % VIEW A
TYPICAL
HEADLIGHT
ASSEMBLY
|

HOUSING

SEE VIEW A

ADIUSTING
SCREWS

“L." Similarly, the centers of the high
beams can be marked “*H.™’
about four headlight systems? Cover
the Jow beams when marking for the
highs. The reasoning is simple:”If the
low beams are aimed correctly; they'll
alsb be correct when switched to high,

OK., now the next time you want to
aim your lights, just duplicate the set-
up and adjust the beams to your cénter-
ing marks. :

headlights 25 feet from the screen.

Cutting the expense: If you don't
want to pay for a professional aiming
you can still 'use the scragén method.
ost shop manuals will-have the light
attern andjf measurements in them.
on’t happen to have a>shop manual?
Well, on high beam at 25 feet in front
of thercir’, the center of the light pattern
hould be at the same vertical height as
He headlight centers and at the same
orizontal distance between the head-
ights divided equally by the fcar’s cen-
etline. See the diagram on page 25.

Aiming European headlights: For
hose of you -outside the continental
nited States here aré soime tips on aim-
ng-your-non-sealed -beams. These tips
re ideal ‘‘ballpark’ aiming hints.
ou would be well advised to check
ith local officials regarding laws
nd regulations covering headlight
iming. . .

The H4 headlights (those with both
ow and high beams such as the 7-inch
ounds) are aimed on low beam as the
igh beaml function will more or less
all into place. Aim them Y%-degree
own and straight ahead. The half
egree.works out to about 2%-inch at
5 feet. ' .

For those quad light cars that have
I high beams, aim:the high/low out-
ide lights as with H4, l?ecause that is

»

What

All of this done  with the front of.

ead-lights
and auxiliary amp& do NOT

forcer. It is far better when
faced with another motorist
who refuses to dim his high
beams that you seek the
shadows of the road's edge
(as explained in the Decem-
ber-1979 BDRIVER article
“How Well Do You See After
Dark?") than for both of you
to be blinded.
* As far as the laws go, most
states- require that driving
lights be extinguished along
with mormal high beams
within 500 feet of oncoming
vehicles. Fines for not doing
- -so -are often Higher than
speeding penalties. . .

And a final plea for sanity:
Never; never use high beams '~
or driving lights &is, weapons
against your fellow ' motorists,
please.

Y
3
P

: e .
what they are. Aim the HI inner beams

parallel to the ground and straight ahead. ,

Alming auxiliary lights: The screen
may also be used for aiming auxiliary.
lights -such as driving and fog lamps.
Again, the aiming stated here is for
“‘ideal’’ use; check with local -authori-

85

ties about the rules covering these units.
Driving lights used almost exclusjve-
ly for long range should be aimed
parallel to the ground and straight
ahead. Driving lights used as corner-
ing lamps should also be aimed par--
allel to the ground but 3 to 5 degrees
left and right, respectively. That’s from
15% to 24% inches off center at 25
feet. An alternative is to criss-cross the
lights 10 to 20 degrees: That. works
out to 9% inches at 25 feet.

og. lights are another story. First
of all, most states gith laws.regarding
fog lights require that the *‘light beam _
(measured a maximum of 25 feet in front
of and to left of center of vehicle) not

‘to be above a point 4 inches below the

center of the fog light.”” If you can
come up with a concrete aim from that,

“tell mg. And that is also why we con-

tinue_to advise checking with local
authorities — and the guy that sald you
the lamps isn’t the kind of ‘‘authority™

~we have in mind— we mean legal au-

thorities::

For the best maximum foul weather
effectiveness, -aim-fog lights '2-degree
down and 0-3 degrees left-and right.
That’s above 2% inches below center
and zero to 15% inches left and right
at 25 feet. If, however, you're using -
your fog lights as cornering lamps aim
them parallel and 5 to 10 degrees left
and right. That translates to 26% to -
52% inches left and right at 25 feet.

Again, all the aiming measurements
given here are for ideal light use and ”
not necessarily legal everywhere. Check
with the local authorities. ~

And, yes,"we will be covering in-_
stallation of auxiliary lighting systems
in the near future.

In conclusion, good aiming and bet-
ter night visions. ‘

o

o
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t's no secret the price of automo-
biles 1s skyrocketing. The last new
car with a base price of less than
$4,000 disappeared from the
American scene in April. Meanwhile,
dinflation keeps the price of used ve-
hicles even with the original purchase

price. Add to this tightér credit con-*

trols and many people are finding them-
selves out of the motor vehicle market.
Only a few people can atford new

vehicles every two or three years. Most

of us are looking at four, five Or six
years between trades. In fact the aver-

age age of a car on the road today has .

risen from 5% to 6% years old. Even
then the costs are more than we can
actually afford.

If only cars could last forever.

The truth is, they cdn last forever.
Look- around. You'll see backyard,
shade tree and Saturday morning
mechanics keeping 20- and 30-year-
old vehicles running. There are algo
the classic. car buffs.

must be driven regularly because the
vehicles deteriorate faster when not
used.

So what's the secret to keeping cars
looking and running like new for 10,
20. 30 or more years? Preventive main-
tenance. Preventive maintenance
encompassing the entire vehicle;
mechanical as well as appearance. both
inside and out.

Preventive maintenance begins the
instant the vehidle is delivered. If it
i1s a used car, you gave it a complete
stem to stern inspection before agreeing
to purchase. You should do the same
with a new vehicle. Visually check the

» entire finish for.paint chips, thin spots,

And museums -
discoveréd long ago that their treasures’

make your | car

Cars can last forever with proper preven-
tive maintenance programs. The newest
car in this group was made more than 13
years ago.

overspray and even bare metal. Check
the ehrome for dents. scratches and
coverage. Look over the interior for
rips, stains or even missing trim. Ex-
amine under the hood and the under-
side for {luid leaks and sloppy -work-
manship.

Although most new vehicles pass a
good quality control before leaving
the factory, a lot of damage can happen
during shipping. Are there signs of
hastily-made repairs?

Everything should be noted by the
sales representative and yourself along
with un agreement on when and how
the repairs are to be made before you

- take delivery of the vehicle. Get it in

writing. This holds true for used ve-
hicles, especially. :

There are still plenty of thmp to
do before leaving the dealer’s lot. For
example, make sure your vehicle has
all the options on it that you ordered.
Make sure they all wotk, too. Read
the owner's-manual and operate every-

thing according to the instructions..

It’s not fun to run into a blinding rain
shower and spend fivé minutes fum-
bling for the wiper-switch only to find
out they don't work.

Read and fully understand the‘

warranty. And don’t forget to ask
about getting’ an extended warranty.
[t's really short-term insurance that can
take you beyond the 12-month/12,000-
mile manufacturer’s limit until the
vehicle is almost paid for. Kidding
aside, the $25 deductible maintenance

86

agreement is usually worth every penny
in peace of mind.

Make sure all the paper work has
been correctly ' completed before driv-
ing off the lot.

It should go without saying, but
here goes anyway: Check the engine
oil, transmission fluid, brake fluid
radiator coolant, battery electrolyte
and power steering fluid before driv-
ing the vehicle away. Check them
again at the first gas stop. And don’t
forget to check the tire pressures. As a.
rule they are never correct. Use your
own gauge, not just because the ones
on the pump are never correct, but
because your own gauge will give you
the same constant pressure check.

“You'll need at least two books in
addmon to those that came with your
vehicle. One with words and pictures
already on'the pages, one ‘without. )

The pre-printed book is a shop
manual or independently-published
version. Even if you don’t do your
own maintenance, these manuals pro-
vide insight into the how’s and why’s
of .vehicle operation as well as mainte-
nance. Besides they offer a great deal
of trouble-shooting help in emer-
gencies. -

The blank-page book will become
your vehicle’s log. In it you will record
gas, oil, parts and option purchases
in addition to maintenance dates and
mileages. These records will provide
you with data about the mileage you're
getting, when maintenance is due and

Al .
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to breathe.

.

future expenditures. This log should
fit into the gloveboxi Although you
will develop your own way of record-
ing entries. the article I‘A Case for the
Log."" in the March’1979 DRIVER
will provide a good starting point.
Since you're plannifig on keeping this
vehicle forever, you may even record
washings and waxings. -

With a pre-owned vehicle, you are
poing to want to completely clean the
ngine, engine compartment, drive
ain and chassis before going too far.
A spray-on water-soluble degreasey
and running warm water should re-
move most of the dirt. A small wire
brush can be used to remove rust from
the exhaust manifold. Stubborn stains
may require the use of lacquer thinner
bn a soft rag.

other projections from past costs into _

Car covers that are water repellant, not water proof, are best because they allow.the finish

_.With the engine.. its compartment,
the drive frain and chassis complétely
clean, check for leaks. oil stains, rust
and signs of negleft. Repair these
before attempting any further cleaning
or appearance doctoring. ’

Small cans of spray paint available .
at all auto parts stores, including the
large discount chains, make engine
finishing easy. Make sure the paint
used on exhaust manifolds, mufflers
and exhaust pipes is rated for very
high temperatures. Polish chrome or
aluminum parts with paste cleaner.
And coat all unpainted metal, rubber
and plastic with Silicone spray. Allow
the silicone to dry and then buff with
a soft cloth. Periodically respray these
surfaces with silicone.

You will wan{fo paint, polish and
silicone new cars as well.

- .87
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While rustproofing isn’t pretty, it
is necessary. If you have a new car's
underchassis, engine compartment as
well as the insides of doors and fenders
sprayed within three months of pur-
chase. it will usually be guaranteed
against rust for fthree to five years.
Because these .self-healing goos stay
soft forever, they make working under
the vehicle messy. Therefore, be sure
to get all your underside work done
first.

Now to thdt _beautiful exterior that
everybody sees. Cover all exterior
paint and chrome with a paint sealant.
This silicone compound prevents air
from oxidizing the paint. The base
coat sealant must be put on before any
wax has been applied. If the vehicle
has already been waxed, the wax will

e

have to be completely removed with-

a solvent. After the base sealant coat

is applied, there is a conditioning coat

that must be put on every six months.

IUs as eusy as washing and waxing.
With older cars you'll want to’ re-

. move dead paint with a polish, not

rubbing compound. Abrasive rubbing
compound can remove all the paint,
leaving nothing but bare metal. Be
especially careful around striping
Because even polish can remove these
from the paint.

You'll also want to take caresof all
those nicks, clips and scratches before
applying silicone. Be sure to com-
pletely clean the area to be touched up
of all dirt and old wax or silicone. Use
a small No. | or No. 2 artist brush,
building the paint up n layers. If you
get a lacquer paint you can wipe off
any mistakes.

Alloy wheels should be cleaned
with specially-made wheel cleaners,
usually- available from wheel makers.
To protect wheel appearance, use
heavy-duty wheel wax or two coats of
silicone spray. Also spray both sides
of the tires with silicone as well as
silicone-spraying rubber bumpers.

At least once a month you'll want
to wash the entire car with a mild soap

and warm water. Always rinse the

surface completely and dry with a
turkish towel. Be sure to clean off road
tar and other stain$. The solvent that

rustproofer- gave you to clean up his

continued’
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overspray works best.* Touch up any
new dings or scratches, finishing them
cover with sealant conditioner or bolster.

There are several good vinyl cleaners
and conditioners on the market for
vinyl roefs- Remember to silicone
them when you're done.

“Window glass is glwhys cleaned with
an ammonia glass "cleaner and paper
towels.

If you are using a wax, rewax every
three months.
is an every-six-months job.

Even if the *vehicle is always ga-
raged, get a car cover. The dust in the
garage damages the finish. When the
car is outside, sunlight, dust, dirt and
pollution take their toll on the surface.
The best car covers are water repellent,

not water proof. Water-proof covers

don’t allow the car's finish t6 breathe.
Moisture trapped under a cover can
: [blis[er the paint.

1+ The interior of the car i$ like the
inside of a house; clean it from the top
down. Vacuum the headliner or con-
vertible top as well as the seats and
carpet. Vinyl headliners, door panels,
Seats, dashboards and weatherstripping
should be cleaned with non-abrasive
vinyl cleaner on a soft cloth. Treat all
cloth as_'*dry clean only.™"

Use a leather spray cleaner for
-leather. Then replenish lost lanolin
with a ‘‘hide food.’
pletely wipe off excess cleaners, con-
ditioners and saddle soap, especially
from cracks, because they can make

The silicone conditioner

" Always com-

continued"

Preventive maintenance means more
than checking items; it means replacmg
parts before they fail.

the hide too soft will pull apart.
Flexible leather putty can be used to
fix cracks and splits.

Clean doors and door jambs with

household spray cleaners. Lacquer
thinner works good here for removing
grease.

Engine survival is based on many
factors not the least of which are what
you put into it and what you demand
out of it. p

Even if your car will run on ieaded

gasoline, use unleaded if at ail pos-

_ sible..l.ead additive deposits build up
on the spark plugs and other internal
engine parts as well as in the oil, muf-
flers and exhaust pipes, cutting each
part's life span.

After break-in, use a high detergent
oil of the weight recommended by the
manufacturer. These oiis cling to cylin-
der wgyalls and bearing surfaces, pre-
ventihg start-up scoring. -

TI® oil and filter must be changed
regularly, whether the vehicle is driven

‘ketone or acetone. If you have a spot

tect the carpet. While they don’t keep

Carpet can be cleaned with corn-
starch, a brush and then vacuumed; or
with home foam-style carpet cleaners.
Grease stains can be removed with

where-the colors don't match, there
are aerosol dyes that can be used.|
Can’t find the correct color? Then use
acrylic lacquer paint.

If you have real woodwork that has
been varnished. clean it with glass
cleaner. Household polishes may give
a nice shine, but they.turn yellow. Use
lemon oil finish on unvarnished wood-
work. :

Interior bright metals such as
chrome, aluminum, magnesium,
brass and stainless steel are best cleaned
with an ammonia glass cleaner. Paste
metal cleaners tend to get on every-
thing around the metal, making a real
mess.

Now spray-everything “that isn't
fabric (or glass) with mllcone and
buff. Everything from the dash to the
weatherstripping. You may want to
use a special ‘leather protectant, but
silicone will da the job there also. Wax
the door jambs and ends. Use uphol4
stery stain-proofing spray for fabrics,

Use coco or sisal floor mats to pro-

dirt out as well as rubber or vinyl, they
allow the carpety'rt‘p breathe# As with
the chr cover, moisture won’t be
trapped under these type mats.

If you are any kind of a backyard
mechanic at all, you’ll get instruments

N

v

or not. Everyday use contamihates the
oit with~dirt and partially-burned -hydro-
carbon resins. Mganwhile, the oil in
engines that aren't run regularly breaks
down into a gooey sludge that has a
high acid effect. And always change
the filter with the oil. A dirty filter only
cgntaminates the clean oit.
Perhaps the biggest determinant in
_engine life span is your’ dnvmg habits.

88
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. with oil and lifts the entire block to an

" to light problems that may’ have’ bee
_overlooked in day-to-day commuting.

Stop-and-go commiuting to work or
driving slowly to the corner store and
back are among the wofst as far as
engine life is concerned. Pgrhaps the
best exercise for your engineis 20 miles
of continuous highway d¥iying. This|
raises the oil temperature to a normal
operating range, coats bearing surfaces

even temperature. Heating up the en-
gine and auxiliary systems in this way
burns off many of the corrosive de
posits. These deposits came from wate
Vapor built up in the systemduring al
those short trips.

This 20-mile exercise will_also brln
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Auto hobiby shops support the idea that cars can last fy(?)reven After all, none of the ve-

hicles in this work area is a spring chicken.

to be backed up-by the idiot— pardon
me — warning lights. The minimum
probably is an ammeter, water temper-
ature and oil pressure gauges. For
economical driving you'll probably
also invest in a vacuum gauge (see
January 1980 DRIVER).

Now is the time to plan your full
preventive maintenance program. Not
just the, routines such as changing the
oil every six months, but a full-scale
plan. The plan should span as long as
you intend to ewn the vehicle.

Where do you start? With the manu-
al you bought.: In fact, many inde-
pendently published maintenance
manuals already have such prpgrams
in them. Other good sourdes 6f infor-
mation about what-to-do and when-to-
replace are service managers and me-
chanics who work on your type ve-
hicle.-The |O-year maintenance plan
on these pages reflects the average life

of conventional front-engine/rear-
wheel-drive American-made vehicles.

The idea with these ‘‘lifetime’’
maintenance programs is to replace
parts a few months before they fail.
This not only brings you peace of
mind, but such replacements are usu-
ally cheaper than service on items that
failed while in use.

With many replaceglent itemns, it is
far more economical to buy top quality
units than their less-expensive equiva-
lents. Take high-quality shock absorb-
ers that last 100,000 miles instead of
the 10,000-mile life span of original
equipment shocks. Besides having to
be replaced less often, the $40 units
provide a smoother ride and better
handling than the $10 ones. A top
quality $100 clutch will last three or

more times longer than a $50 unit.

The same is true when it comes to
batteries. And the real bargain in keep-

Whenever you are working on your ve-
hicle's painted surfaces, use clean
turkish towels only” Yes, last year's
beach towe! gualifies if it is clean, soft
and has a deep nap. The deep nap lifts
any particles away from the paint, pre-
venting scratches. Use only one side,
and get a clean towel when the one
you're using is dirty. Always work in
small areas, using steady, medium

ES

_pressure with long arm-length sirokes

in line with the vehicle. Never use a
swirling motion.

Chamois should be used only on a
surface that:is completely free of any
dirt or particles. If you just washed,
rinsed and dried the car and want to
wet it down ‘again, then you can use a
chamois. Otherwige you may scratch
the surtace.

8 9 N \;\W\W N

ing a car ‘‘forever’’ comes with *‘life-
time'’ mufflers. We all know that no
muffler will last a lifetime, but you'll
get free replacements.

Carry this theme over into buying
new units instead of rebuilt replace-
ment items.

It is also better to do ‘‘system"’
replacements rather than unit repairs.
When you buy a new battery, replace
the cables, too. While replacing the
brake linings, why not take care of the
wheel bearings and wheel cylinders
at the same time.

Remember, the idea is that it is
cheaper to do the maintenance now
than wait for the item €0 break, As with

,front-end alignments, the $15 for labor

is much less expensive than the cost

of two or more $100-apiece tires.
Now, stop and- compare your car
and the care it will be getting -with Joe

Average's buggy.

_In just five years, Joe's chariot will
be the color of a 1940 sofa, the chrome
will resemble a cheap spoon that’s
been left in acid over the weekend and
the interior— well, to put it mildly,
the interior will be a royal mess. Joe
will be viewing expensive repairs such
as tires, brakes, battery, exhaust,
catalytic converter, etc., as if he was
on thé business end of a sawed!off
shotgun. Joe will gladly ‘opt for a new
$10,000 car instead of $1,000 to repair
the old rattletrap. ’ , ,

Meanwhile, your wheels look like
they just rolled off the showroom floor.
You aren’t faced with any repair bills
that you haven't already taken care of
or at least programmed into the budget.
And, if you were lucky enough’to buy

the right car, your vehicle is increas-

ing in value every year. Todp all this,
you can continue to drive ¥ur car for
the next five years of more= for free.
. Sure, at the end of 10 years the car

" might need. a $450 paint job (don’t

get the $69 paint job because it looks
like what it is —a cheap paint job) and
a similar expenditure for chrome to
make it look showroom fresh. But by
then Joe will be on car number three
and you’ll still have that sharp pseudo-
classic. .
Remember, most cars are junk/"by
age 12; but n~t those that got pre-
ventive maintenance. and lots of tender
loving care. ¢,

. continued
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The
lo -year

loo,ooo -mile plan

continued

This maintenance guide reflects the average life span for a front engine/rear-wheel-drive American sedan. It is only a reference

point from which you can develop your own lifetime preventive maintenance, program.

WEEKLY
-Check:

B Engine oil level

W Tire air pressures

B All exterior lights

B Brake operation

B Emergency brake operation
A Horn

] Battery fluid level
Windshield washer fluid level
- Coolant Tevel

Airconditioner belt,

Tire wear

Brake fluid ievel

Power steering fluid level
Power steering belt __

Spare tire pressure

If you haven't been using the air condi-
tioning, run it at full for at least five minutes.

SEMI-ANNUAL OR
EVERY 7,500 MILES
Check:

All drive belts

Starter connections

Alternator connections

Radiator hoses

Clutch play

Radiator cap pressure

Manifold heat valve

Air conditioning system for leaks
Air conditioning refrigerant level
Windshield wiper blades
Windshield washer system

.

Replace:

B Engine oil '
| Oil filter

Lubricate:

M Front suspension

Adjust:
B Timing
Rotate: '

W Tires

Put a coal of conditioner or wax on the }
exterior of the vehicle as well as respray °

everything with silicone.

ANNUALLY OR
EVERY 15,000 MILES
Check: .

W Entire brake system
B Tire tread depth

B Shock absorbers

B Engine mounts

W Steering linkage

B PCV Valve

B Sparkplug wires

B Rear axle fluid level

Replace:

B Sparkplugs, points and condenser (not

on CDI systems)

B In-line fuel fiter

¥ Windshield wiper blades

B Coolant, after flushing and back flushlng
radiator and block separately

Lubricate:

B Universal joints
W Shifting linkage
B Wiper linkage
A Hood release
B All body hinges

/ ,

Adjust:

~ M Dwell

W Clutch pedal free travel
Clean:
W Air filter

EVERY TWO YEARS OR
EVERY 30,000 MILES
Check:

* M Emission-control system

T Rarﬂiator cap

. Replace:

‘W All drive belts

‘m Air filter

. Sparkplug wires
R Distributor cap and rotor (not on CDI units)
B Crankcase breather air filter

W Transmission lubricant and filter

a

Adjust: /

M Automatic transmission
M Front suspension and steering
[ | Automatrc choke

EVERY THREE YEARS OR
EVERY 40,000 MILES_
Check:

B CDI for voltage output
B Wheel bearings; always repack and ‘re-
place seals

Replhce:

B All hoses ;
B PCV Valve 3
W Differential gear oil

W ~Original equipment shock absorbers

A car
a

- with s
different schedule

Older cars need a lot more attentien
than newer models,” besides not being
able to go as far between routine main-

tenance such as oil changés and tune- .

ups. Here are a few hints to help you

establish a maintenance schedule for
these vehicles.

After an engine overhaul, change the
@

oil and filter at 500 miles, and then at
3,500-mile intervals or- at least annually.
Think about fitting an electronic igni-
tion to increase performance as well
as part life.
While ball joints, control arm plvots

and tie-rod ends should last 100,000 . .

miles, the grease dees get contaminated

90

.

_ Because |automatic transmission fluid
-has a‘harder life, replace it and the:filte)

| "

with dirtiand water. Install grease fittings
in those vehicles with “lifetime" -tubri-
cation systems, and lubricate the front
suspension every 7,500 miles with the;
highest quality mdlybdenum disulfate
fithium grease. It wouidn't hurt tb repack
the whee| bearings then, either.

Replace manual transmission and
differential gear oil every 30,000 miles

every 15,0\00 miles. ’
“\
i
!

i




EVERY FOUR YEARS OR
EVERY 50,000 MILES
Replace:-

B Batiery and cables
| Coil
E Brake linings, wheel cylinders and master
cylinder.~
Tires -

EVERY FIVE YEARS OR
EVERY 60,000 MILES
Replace:

@ All light bulbs

B All fuses '

B Complete exhaust system including* cata-
lytic converter . . |

H Manual transmission tlutch £

EVERY SEVEN.YEARS OR
70,000 MILES
Replace:

B Thermostat

B Water pump

B Fuel pup

B Universal joints

EVERY EIGHT YEARS OR
EVERY 80,000 MILES
Replace:

B Wheel bearings

B Ball joints

B Tie-rod ends

B Steering idler arms

N

k)
\

" W Starter and solenoid

If this is your next plirchase, we know you'll want it to last forever. With preventive mainte-
nance and lots of tender loving care\any vehicle can have a long life. By the way, this is -
the Ford concept car Fiesta GTK— station-wagon design with room for a driver, four
passengers and their luggage. \ . . :

\ o
EVERY NINE YEARS (\iﬂ ’\ EVERY TEN YEARS OR . .
EVERY 90,000 MILES | EVERY 100,000 MILES - .
Replace: - * ‘ ) 97,
k § You've reached your ggal. :, .
B Carburetor complete with heke - « "Even if smaller engines need ) Lot

a complete overhaul dtsthis

point, you shouid still have

a car that looks and runs as good .
s new. It may even-serve ¥

ou for another 100,000 miles .t

W Alternator 3

B Voltage regulatar ) !
B Power brake booster
B Power steering pump

i@ T -

\
\
\
Let\ :
5

.
e ‘ ea e r -

a

_m the coolant level is correct

With most new cars, your_first mainte- W .the automatic transmissior] fluid is

nafice is due at 7,500 mile§ or six  prope} - - s .

months. As the car is still under war- m therg's enough lubricant jn the gear-

ranty, let the dealer do it, but chéck to - ., box *:\ SN T

make sure 'the mechanic ac\tuaIIQ\did it.”  m therear axlganf}gs enough of the right , .’
. i .. weight lu s ,

“_Make sure: . ‘\~ o \

E you got a new oil filter . .

m the drain oil plug is secuje | ;

| the C\ra\nkcgﬁe is full A

b

m .the power'steering fluid level is right

5
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How the maintenance
“of an auto log

can save money, time
“and grief ° .

: by GEORGE F. HATVANY, Jr

ave you ever wondered

when was the last time you

d changed plugs and points‘

or the last time you charged. the air-

conditioning system, or had the shocks

replaged, or r()mted your tires? How
* aHout one -of the best indicators of all
for alerfing you to the peed for a fune-
up . . . gas mileage, is it holdmg its
~own or slipping? All these . questions
andl ‘many more can be answered tyy
~ keeping a log. "»"'- :

A small address lfook ar note bool\‘e
can be used as a log, One caiy be ppr- -

* chaséd for 50 cents to a few dolfars
“al any stationery store. 1 recomm_end
keeping it in the glove compartment

of the.vehicle along with a good me-.-

chanical pencil.with eraser.
The 1
two sections, a maintenance/replace-
ment section and a gas mileage section.
~ The maintenance/replacement. sec-
tion is-located in the front of the book
and is annotated as to mileage and date
plus a short description of matntenance
performed and parts replaced. It
progresses from the front of the log to
the rear. A few example listings follow:
43,546 —10 July 76— |left rear tire
repaired and all four tires rotated (Xed),
repairedstire is now on right front.
“~44,723—15.Aug 76 — fan belt re-
placed and car waxed

“replaced with a rebuilt unit

46,013—21 Sep 76 —all four sets ..

“of brake shoes checked, look like they
- have another 20,000 miles on them,
, check again at 66,013 miles -

Suppose the water pump is again re-

placed in another 10,000 miles. |
recommend lining through the 45,133
. mile wates pump entry in such a man-
ner as to leave it readable, example:

og should be:broken down into /

"45,133—5'Sép 76 — water pump

45,133 —5 Sep 76 — witer f’&mp e
placed with o rebuilt unit
The lining through will alert you to,
the fact that water pu.mp work was again
done at some fater date. Log the new
water punip replacement, cxampf“"‘“
~ 55,300—17 Aug 77 —replaced re-
built 'water pump with another rebuilt

_unit, got 10,167 miles out of old unit.

If your vehicle starts to run rough,

no sense in replacing the plugs and

points and glvm;: it a tuneup without .
first checking your log. Could be your
log reveals you put new plugs-and

~ points in and did a tune up only 1,500
miles ago, so the problem could be u .

faulty fuel filter. Use your log as a
trouble-shooting aid and anti-rip-off
device. If you have your car worked
on by someone other than yourself,
‘you can tell the mechanic the plugs and
points were new 1,500 miles ago. He
may be a little less likely to charge you
for a set of plugs and points and a tune-

“up when all you needed was.a fuel

filter.

The only periodic maintenance I
don’t recommend putting in the log
book is the Iube jobs and oil and oil
filter changes. 1 think the time of your
next lube jeb -and oil filter chrange
should be written on’ the face of your, ~
instrument cluster glass with a dark
grease pencil, so it will always bg,in

the gas mileage section, could tip you
off as to when parts replacement and
tuneup are fequired.

Every gallon of gas put through your
vehicle should be kept track of starting
at the back of the log and progressing
toward the front. Gas mileage doesn™t
‘have to be computed every time the
tank is filled but a running record must
be kept so as to compute gas mileage al
_a later date. Sample gas mileage entry
for my motorhome:

(1) 21 Nov 75 (&) 56,677.5
(2y 725.2 (5 14.39
(3) 50.4 :
(1) date tank filled
(2) miles driven at time of fill up. sub-
tract_previous odometer reading from
presént one ’
(3) amount of gas required to fill tank
() current odometer reading
{5) miles per gallon obtamed divide
(3) into (2)

o

The, trick is to arrive at the optlmaL gat
mlleage for your vehicle.

‘When a new or used vehlcle is pur-
chased 1 suggest it be tuned by an’ ex-
pcrl you_or a ;,ood m&chamu "{Oncc
the vehlcle 'S- @Qnmﬂn miles per galio:

"L s, df:termmed use ibas a comparlsdr

gunde No sense’in chzmgmg plugs “dfic
- péints and tuning up %if syour £as mile
age - Hasn't decréased or the vehiclg

front of you as a constantlremmder 50 hiEN’ ¢ been funning improperly. Also

Should you change plugs just be-.
cause you have 10,000 miles on them

if they are performing well? The ans,wer s
. is no. But how do you know whether
plugs and other parts need Je“'blac1ng°‘x'

If the vehicle is obvigusly runmngﬁrfﬂ
properly, then look.for the problem, If =
the vehicle is running réasonably well,

‘ten a drop off in gas mileage as evi-

denced by the second, part of your log,

)

92,

I GOVLRNMEWT P

“why take the carblfretor apart at 60,00(
“ miles if the ear is funning properly anc
1he ‘miles per gallon obtdined are rtgh
up there with -ybur, optimal figure.

- A well mamtamed log cén saveayot
tige, money "and a good. de%of grief
Look at the® Tog as an aid mainte
nance, troubl%: shqoting and arriving
at a fair price pald for repalrs ar mam
tenance

L : 5
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