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An auto maintenance series designed to

help the novice working at home, as well as fo
| provide a few reminders for the experienced
hobby-shop mechanic.
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intro uomg you to basic elec-

" lt ’
o .

< e

" .volts, etc{ That way, we can devoté the

your cags electrical systern, and you.

can havie plefity.of time to absorb the

* fundam nfals of eleotncny at your own
speed

Corm iyl e up on your arnps and volts;

! gut to your base library and read up on’
- the followmg suggested texds:” - - ,‘.

i ton (Audel) . : ,

' 'Marlln s Press}

TART

ather thar begin this -article by
tricity, we're going to refergou to) 1_

some-naferial that will -expldin about-

-all those jol' elgctrons and -amps. ‘and-

space. tof theory and. troubleshooting of

i skip this paragraph. If youTe a novice .
St electricity or .need a refresher,: head

Practical Erecrno.}sy by R G Mlddle

The Motor Car by :john Day (St

%%
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complicated
junction with the ignition create the
“mast.-problems: the slamng ‘and chargr :
_ing.circui
- ~The s’tarting chuit- As the name
Jimplies/ "this circuit consists of the bits
"and pieces. necessary 1o star! your, car.
- It includes ihe starting: -switch_(or solen-
on:l) the ignition switch, the starter
métor, the baltery, connecting wires,
and in most cases, the frame of the car.

- The starting C|r9un is designed to
carry high current, {and as we all re-
member, current is™what can really bite
you) with’a mimimum loss of voitage.
The battery supplles power lo the starter’
imotor which must crank the engige. The
'|gn|t10n swulch direcls the gurrent from

Eiectromcs, by’ Robt. irving (A/ KnOpt} ;

es, the ones that in con-

STARTER MOIOR

o

MR
A baeahas

Y

g
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the battery through the starter soienoid
and then o the starter. The starler must -
.have a systemn that sngages il with the
engine flywhee! and disengages it
when the engine begins to run.on its
awn.
The Charging Circuit: Components -
of the charging system include the
battery, generator. voitage regulator,
ammeter (or idiot light), wiring, and
again, the frame of the car.-
There is-another component io 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:

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

Q
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“actricity:. JAlso,.

that ‘you could perhaps borrow from /a

courses that you can take.

truck, ‘or motorcycle . if you don‘t count

" the windshield wiper: circuit). They are;

the charging circyl, the starting circuit,
the ignition circuit {covered in the-Feb-

the harp circuit, the lighting circuit, the

many 'Arme"' Fo?'és-f-'i_
'-"*'oaroer fields have excellent tests

- squadron, and the AF Extension Cou;so-_
-vlnsmute has .some. absolulely super .

_ What We'll Cover: _Thero are_seven _
- basic cifcuits in-an automobile (o7

‘ruary and March '77 issues of DRIVERY). -

L LAUTD TRAMS ObLY)
' o

-
STARTER AMND
(GMITION Sw TR

o BATTERY

{inopad

CTARTER .

BAT

GER
REJiATOR

_unstrument cireuit, and the electric-

windshield wiper and washer circuit. .
ln this ISSUE. we ll covor tha two most

SLENDN
& e
— / p——
Tvploal stutlng elrcult diagram shows which wires lo ‘check when shomng or bad con-
nectlons are suspected
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the backyard mechamcm |

" " ature because of centrifugal force. So.
we also néed a method of discdnnecting _
the starter pinion from the flywheel
when the’ e’ngme bedins to fum:

P . Bendlx Drives:r The Bendix drive,
’ named after the man who invented‘it, is
- a system whereby the pinion is meshed
and unmeshed withthe flywheel by a
- .. 'method. similar to threading a nut on-a
i< 7 bolt. If you hold a bt i and
: { spin -a_nut on it"with thg other, the nut
. .. will move.up or down thefboll depending
S . - on the directién of rotation. -
The p:mon gear reprqsents a4 large
nut which is mounted on:the threaded
,armature ghaﬂ Sudden- Fétation of the

~ -from the starter armature’ end and mesh
. with the flywheel gear. As soon as the
i engine starts, it spins the pinion out of

" which the flywheel gear rotates the

) - left, out of mesh:- :
LT """‘"Starter Troubleshooting: Starter
problems usually lie in three areas: the

. - and components in between. To quick-
. ¢heck the starter systern, turn ion the
headlights. They should burh with
normal brilliance. If they don't, the bat-

tery may be low .
banery hydrometer e
I! the batlery is in a charggd condn-

-

oneg hand and

.mesh because df the high speed at

pinion. The pmlon thehn spins. baek to the -

. ¢check it out' with a

s

PR contlnued

' 3 S
Sé(rate the starter while someone
checks the lights.- The lights will:" A, go

<out;-B, dim considerably; or C, stay
ction taking :

brlght wlthout any cranking a
place. -, ’

It the lights go out as the 1gnmon
swnch is_moved to the “start” position,
« it i$ an .indication that theje« is7a" paar
.corjnection between the battery and the
_statter motor. This pdor connection can
usually be traced t0 bad conditions. at

" the battery cable/battery - ‘post connec-
* tion. Aemove thg,cable clamps from the

“terminais (ground lead first), chisck for
corrosion and clean if necessary. Check
the other ends of the battery cables
where they go to the solenoid, starler,
or ground {usually the engme‘biock)
Clean and-retighten all connsctions.

If the lights dim considerably as the
_starter is operatBd 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 .prébably have
.a low battery. Another. possibility is that
there is some mechanical condition in

. battery, the starter itself, or the wiring 3 - the engine or staﬂer itself that is throw-

ing an unusually heavy Toad on the
battery with resultaft, dimming of the
headllghts

‘Checkthe battery with a hydrometer.

_ it is fully or. neatly charged, the trouble
probably lias in either the engine or

_.starter In the engine, fight bearings or

pistons, or *coid, heavy oil may be suf-
ficient to cause the problem. Low out-

=

“(left)

Exploded view of lyplcal staner Imernal prot:ziems
-] may result from loose pole screws ancl!or ovel
thru-bolts. S

 side temperatures can cause ihe low .

battery indications, too, because a
battety is much Iess emcnent arlow
temperatures.and the 'engine is harder
‘to crank. Those of you stationéd at |
Williams AFB or Ft. Huachuca can prab- .
ably dlsregarcl that last cause. 3

InSIde the starter itseif, a bent arma-
.shaft, Ioose pole screws, or worn.’
earlngs mdy cause the armature to
- drag. Other infernal problems may con-
sist of thrown armature w:ndlhgs or
commutatér bars. -

A turther cause of siow cranking may
be engine backfire resultingy fram thé
timing being. advanced too far. To
'guard against failures internally .in the
starter, be sure you wait a few seconds -
after a false start to be sure the .pinion
has s disengaged, and if backfire is caus-’

- ing the damage, re-time the’ engine,

It the lights stay bright and na crank- -
ing action results when the key is moved -
to the "start” position, it's a good’tndn—
cator that thére is.an “open” in the cir-

. cuit at some paint, If the car is equipped’
"with a solenoid switch, the ‘solenold
control girguit can be jumped by placing
a heavy (at least 10 gauge) wire .across -
the solenocid maifi terminals. This should,
result in cranking action, but not a starl
(ignition key.in "off""pbsition).

. If the starter does'not operate with the
solenowd jumped, chances are that it /
will have to be removed from the carr
“for troubleshodting. ‘One other thing to”.
remember-on & !brightlight, n_o-cra'nk
situation is that the peutral/start switch
- mounted. on:the :steering column {or
shift linkage) may be bad. With the
-ignition key held \in- the  start position,
move the gear shuﬂ' lever about the

. neutral quadrant. If you stll have. a no--

crank, release the key and move the.
lever to the “park” pgsition on automatic
transmission-equigped cars and repeat
.thé “hold-key-and-wiggle” trick.
Alternator/Generator System: We -~

- all know that our\‘_steel 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 réoharged‘?
The rechargmg current has to come ;

tlghl




Wiring diagram of & generator having
the field grounded externally through the
voltage regulator. Easily identifiable be-;
cause lhe grounded brush has only ils own
lead aflached toit. . o '

from somewbhere ... . 30 that's why cars

{and most other wheeled andior winged _

meechanical mules) have elaglkical
- generating systems. As we said m the

.basic electrical theory . . . just take our
word for it that ‘& generafor” generates

- electricity {in the form of direct currenty |
that is used to recharge the batlery and -

. fun-tha various electrical systams 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. e

in the early: days of the automobile

there were nof loo many electrical de-

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

- ditional elecirical equipment was’ intro-

- duced, It was necessary !o .ncrgase
the capacily ‘of theé generating system

*to-coaver the increased load While the

" Dattery capdcity of the 6-volt electrical
system has increased only slightly. to

L lake care of the increased needs of
starting molors and parking lights, ‘the
6-volt gengrator oulput has increased
from about 15 amperes (amps) lo-aboutl
50, amps. This is basically the limit"of -
- B-volt autornotive_ generalors and was
the- point & which the 12-voit generator
‘came into use, o .

Although the 12-volt generator 1s.

.~ about the same size externally: it puts °

_oul about 25% more electricity and is

beginning of the article, we won't go into”

©opumpt s

a
1

enerator with int rna-lly. grounded field.
Grounded brush has|both its dwn lead and
lhe: field lead conneeted to it. :

i

\

i

thus ahle to-'éarrJ the entire electrical

system load.. This(is possible because
12-volt yenerators' car use finer wires
to carr
armaturé conductcrrs and field coils can
be used. .

The gererator ié mounted on the front

of the engdine anfl is driven by a belt -

out tour inches in diameter
and about nipe inches long, and has a
small’ turbine-like fan blade arrange-

which rnay\%;so drive the fan and water

“ment just behind|its drive pulley. Aggin® -

the generator generates direct currerit
(DC) for use inj battery charging and
electrical system| operation. The output
of the generatgr is directed to and

- through a devi'Fe called 'the voltage

regulator which t]akes the form of a small

- metal box mounted on the fender tiner
voltage regulator has .

or firewall. Th
at leasl three wires running & it and
will have termifals marked FLD (field),.
ARM (armaturg), BATT (battery), or
GEN_ (generator). It plays a large part
in gengrator 'troubleshooting pro-
cedures, s0 logdte it on your car and'be
familiar with tpe terminal names.

4t your i(ii.;t'\ light for the generator is

on, or if ygur'charge/discharge gauge-

indicates po’ charge, first make sure all
connections on both the generator and
regutator areiclean and tight. Then,

run the engifig, at fast-idle speed. If
the generator sfill fails io show a charge, *
go en and re?d the next paragraph. If -

.

current land more powerful .

Generator armature test for ppen cir-
cuil. Same 1lest can be used gh starles
armatures. . s '

. ’ . /

B

. - ; _
a charge is nowindicated, you had a
peor copnection -in the -circuit. Dirty or
loose terminals and connhections ac-
count for the majority of ng-charge
conditions concerning generators.

i the geherator 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 (armatiig) to the FLD-
(field} terminal of the generator. K the
generator-field. is externally grounded
through the<regulatar,.connecl the
jurnper from the FLD terminal of the
generator to the base of the regulator.
What you have done is:to take the regu-

“Jator out of the circuif. Again run.the

engine and if the generator now shows
a charge, you can assume the reguiator;
is ‘bad: (Your Motcr or Mitcheli Manual
will have specific info, but generally,
the foregaing procedire should not be

-used with double-contact voltage regu--

lators.} With external-ground systems
such as the Delco-Bemy system, dis-

. connect the generator FLD tead and

ground it te the regulator base. With
internal ground syslems (Autolite,
Bosch) disconnect the generator FLB
lead and ground it against the ARM fer- -
minal of the regutator: H.ygudost do this~ -
fittle step,. you'll probabyBurn up- the*

- lower set of contacts in_your double-

contact voltage regulator, which will,
* . - ‘;K.:;. .
centinued

A .

5

-




operalive.” -

- if you stil don't have a charg indica- ~ from booster attery lo negatwe terrnlnal

tion, try shorting out the reguiator's  on vehitle bpttery, positive cable from - T

gircuit breaker by running a jumperfrom ~ -bgoster’ to positive terminal of vehicle -

., - the regulaior -ARM termingl to the » ba“rqery. :
" regylajor BATT terminal. Run the engine,  m Whén a "t st charge” battery charger

- again. If ygu have a charge jdicatioh, s ised to cr{arge a battery in an alter-

) the regulalor 4 ka ut. It you Shu ha\"e g naf rJ.BqLup Veh|c|e the Vehlcle )
.. & no-charge, i’s” pfobably time. to trip’ batlerjy cabiéh should be disconnected, -
dDwn fo YOUr frlendly IOCa‘ generator . unIBSS the cl-'a ger has an anernato‘-
‘ B .___-_reburlder ' ) rotector fan;tron in that case, the
"7 Changes AC to DC: The alternator, cab)es dan't heed to be removed. Fast

! +.or AC generator, is really the neatést. chargers should rot be used to start an

. 4 w : | - .
. i ° - thing for cars since the.pneumatic tire. alternator-eqhipped ‘car as r’ectlfler Th_'e G?.l'ldaﬂlﬁ_ﬂ is always attached to the
7| Tadays cars necd & nuge amount o Gartade may yosu o AGME el e et 1
L .B-IBC‘F'C‘W 1o run the power antenna and. g (jnjess the system mcludes a boad n -would make the vollage/regulaior Go “toes-
. other important systems that are so.

necessary to the quality of driving today.
. " To supply that power, we would have
Y-, to use a DC generator about as big as
o “-tfie engine. Rather than use a huge -

_ generator, or drive it so fast its tor\gue is used and IHe baftery power is applled
| hangs out, we use an AC generator t0 - 45 the alterndtar outptit tefminal “at ‘all -

i supply the &ar's thirst.for electricity. . times. The FLE or load relay acts as -
Unfertunstely, your car can't use. AC, | o circiit bregkr in that it is controlled
or altematmg cutrent. So we have to by the ,gnmf switch. :

'+ ‘have a way to convert the AC that the '
- alternatoryprowdes To do this, the ™ When affzhvustmg the voltage regulato:
 alternatar uses little “valves” called (on tars jwith adjustable, externa

. * 1 diodes. We-call a diodé a valve because voltage regulatorsl don't shart the ad-.
" thatis its function. A diods will let DG Justing tdol o the regulator base. The”
i pass (“valve” open) and not Iet ACY 100! should be insulated by taplng or

" {"valve” closed) get through. The actual |nstalling a plastic sleeve. N . '
tunction of the diode is to pass part of W Before making any “on vehlcle" tests

. the AC .in a steady stream, thereby  of an alternator or regulator, the bat- "

relay or field { (FLD) rélay, groundlng thg' up” with a resultant overcharge condition
altefnator output teminal could. damage "" _the battery and associated circuitry.
the aiternator andfor circuits. This is: — i — :
trug even when the. system is not in AC STATOR - e - . T
" operation because no circuit breaker . | -, - '

‘crealing the sifect of DC: ~ tery should be checked and the circuit -

In practice, an alternator uses six inspected for faulty grounding and in- | N« :
diodes, three "negative” diodes linked  Sulation, ' : ., WAImYFjoooooo
together in-a- circuit Balled a rectifier . Cheok alternator drive beit tanglon ; -

i circuit, or just-plain rectifier. This type of © . to be stre the belt is tight enough to ——— '
. ‘circuil_arrangement provides a smooth :.-prevent slipping whilé under ioad. Cor- - Alternator changes alternatlng current lo .

..~ 1 constant flow of DC .and the “one-way- _rect tension, without the use of a tension ~ direct ourrent bY use of diodes. *' v
: valve" aclion of the diodds prevents - gauge; is about vz-inch’ deflection over : IR S T myp
current from the battery from., dlscharg- a-one-foot spanof unsyppgried belt, . Sy e
ing back through the alternator T h e ff ang: However. in d@[ aen to the fa ""?
g g . The ignition swﬂc should be off an that there "are a feneral Motors

I1 *  Newer caltarnators, called Secbnd- - the battery ground cable disconnected.

- " cars oul there, angds fact that Delco- -
Yy generation allernafors incorporate a _ before makmg any tegt connechons

Remy ‘external regb‘i[atér s ystems are.

i+ . . buillinvoRage regulator that is basically .- fairl sy to troubles oot eII bneﬁ‘
ER unserviceable- and Unagdjustable.when _Tairly easy to In 0 _ Y

. ,;Qf-‘r vl 'ﬂ]e‘_curm?ft Ouipuly

g3 A ir alherAysteMie,"BrFor Deleo ™
! syseins with. irftérnal . regulator consult
-your shop manual. - - :

. eompared to-the, oldstyle Aadermal .
~  olta e‘?&gulator‘ This: ypa-ef altgrhato
' is trade najmed Delcotroo when manu-
R faciured ‘by. Delco-Remy, and" Aulolite,
PRI Matorola, Leece-Neville, and Qhrysler‘

' all haue srrnllar procluc:ts '

Testrng of alternators usually re- .
-quires’ both a_.voltmeter and an am- Delco Current 7”‘
e meater,’ Jumper wlres,,and-a thorough

P o o knowlédge of the location ef - parts’ such
' _-_I_I.TERHIT.D_II _SERVIC‘E RULES ' as the carbon pile’ rheostat or #e. gen--

‘W Be terfain tfat the battery polarity  erator field control, ‘Deco-Rerny, Auto- &V Co
. - of the systemn.is known’ st that the bat-. - Jite, Chrysler, Motorola;” ‘and- Preslolrte . ) Connect an accurate test ammet‘er .
R  teryis ‘connected tg the proper ground.  gysteins all use different troableshoot- between alternator terminal. rnarked
Y .7 Reversed- baﬂery polarity will damage ing technrques 50 :your hest bet would “BAT™ and diston ted ground lead. =
. recifiers and regulators. - ' ~ " be lo gather up your tech data ‘and head - m. Cohnect’ & 1achBm ter: from. "DIST"
. = BUOS!EF barlerles used forJump starts " on off to the. hobby shop - terrnrnal of corl to ground

. Check and ad;ust bell tension. -
. Dlsoonnecl ground cable frorn bat-

'




Explodad view of P
heatl sink screws . .
‘and go oyt to lunch, -

1
1
o
- i -

connect vbltmeter across batlery.”

B Apply mArking brake - chock wheels.
~.and havé your-buddy start the engine.

| Turn on all e{ectrlea.i cofpofients™
and accpsspries. -

" Adjust ehginé idle speed lo factory
Spees {about 500 RPM in Drive).

W Al idle.-

termator output should be

5 amperes ot\ more.

hrysler alternator shows location ol '5:
. these are loose. 'the diodes may overheal '~

w Reconhect battery ground cable and

CARBON. PILE
T RHEQSTAT

BATTERY
[

. e “ARM”

.

-.W Shilt transmisSion lo neutrai and
. jncrease- engine spéed to 1500 RPM.
- Qutput should be 25 amperes or more'

W - Shut off engme and turn off all acces-
Sories.

m if the oulpst is toﬁ'm either of these

lests, try fooling the alternalor wmid
supplymg full outpeg Unplug the "F" or
"FLD™ connection of the alternator
and connect a jumpér wire from the

o

“ad

* External-grolnd systems should be jumped like this to

take the regulator ool of the crrculd. Internal-ground systems
’ ghould have lhe generator
terminal of the regulator

SPLICE .

Jimper were should ground qgnﬂllot- N N
R tmrminal. 10 bate ol vnlmp leyuhtol'

[ -

"FLD" {ead grounded.to the

“F" terminal to-the alternatoris "BAT"
or "B lermunal. Retesl as shown be-
fare. If output 1s sbll low, the allernator
1s laulty. if the outpul is now OK, the
trouble lies in the vollage regulator or
winng harness. Clean -and check, aII
connections. :
® Remove "F ' jumper, and reinstall
"“F conrieclor before you forget and
move on lo next month’s chapler aboul
the rest of yﬁgpur elecirical system. (3 -

./.
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TYPICAL HORNCIRCUIT .

.

" When I'lOl‘l'I button is depressed slechro- magnet inside relay pulls
contact down to electrically connect horn with battery.

! - S to P
tefty ) , IR
A hommd. continuity checker can be useful in a lot of trpuble-
.shooting tests. By making the leads about two feet long, you can.

. cwcurts

. check continunty {broken wires, bad ‘connections, efc.) in many

vy

HORNS, LIGHTS,

o S
5 we mentloned in lhe f)ctober
fissue; this. series presupposes.

electricity. If you need some re-

freshlng or you-aren't that hot with

- electsons,-check - the October issue -for

Ca ist ‘of refererice works: that should. be’ -
~available at your base library. - <
" In this issue we’ ll cover the oper-

“ation of homs llgl‘lts* Anstruments, aud
- windshield w|perfwa$her systems:

troubleshmung procedures anu_,dxag-
nostic tool\suggesllons T

‘Wiring Basics: ‘Those -of you who '
have gver changed an "électrical -com-
oriént; like-a switch at home,. have -
otlced that lhere are: two w1res (at:;’

ponen.t in- your house When you loo.k
a

g you know 2 little about’ basic -

. nect the bits and pleces

at'a component i1 your car,. you may
be in for a sh6ck (no pun intended)
" when you“see only-6ne wire leading to
-any gi /t component With the excep-
tion g (ﬂf the ba((ery, mos( automobiles
use the *

‘single- w1re system ‘to con-

/
INSKI'HUMENTS AND WINDSHIELD WIPEHS

Instead of two wires- rul'u}mg ©a
turn signal bulb, for instanc€,-one wire -

.:_(conngﬁﬁ;l_f}‘om the battery to the

ilb,  ghd-tntead ‘6f another wire to -
the next installment,” we'll give you. _ACArfY curfent ‘back to" the battery, the

_frame of the car is used. Fron this little -
gem of information: comes the state-
, ment that the MAJORITY of. eleclrlca]

problems in an automobile: will stem .
~from non-grounded or ma’dequately '
_ : grounded/componenls ' o
. least) rurmmg to eveéry electrical com-: | -

Anorher little item that has caused

some' 'onfus:on m ‘the past 1s the tenm- '

" nology associated with negative- or.

. resultant flow of current.

- in the opposite: direction. .
. the:chassis, then through lhe eleclncal
. components, and back into the battery

positive-ground systems and the -

In cases where,the positive post of
‘the ba(tery~1s ‘grounded, all -electrical:
cqmponenls are connected to the’
““negative side of the battery and guirent
flows from the UNgrounded (llve) post
‘of the battery thrptigh -the _chassis- “of -
the, car (the ground) which is connected
to the positive battery post. . )

Where the negative post of the bat-
- fery is grounded, - the current flow ig""
. through

'via. the. wires ‘that cennect the compo- .
nents themselves to the battery. -
" What all this’ means is that currenr




{lof1) Thig nttle gcncnque known as a mult:ple wire -:nnnerlor s usudally responsible :for the major |

. Connectorihalves MUST be elean internally, and sealed; gositively 1ogelher. Wire flexmg puli-checking nging vapors can 3 WG The,
neclor. to “malfunction. {nghi) Through-the-lirewall conneclors are ysually located ‘way down in lhe dark recesses ol the engine

- They are sdbject ta migh t?mperatureb targe amaunts!ct ol and greas.e and sheanng lorceq anerated when the body shifts

They may als\o signal that /4

{left) And you wani to- know whal causes sngn circuils? - Bare wires like thns are, (ne shme coninbutors to the phénomenon. known as the
“smoke check.™ Insutation doesn't last forever, parligilarly in the engine compartment, and it can. be chaled off where wires pass into the -
or are’ bundled tightly together {right) A litlle box with. wires coming out of 1t usually mean some sort of col-operated device, fike' a

o voltage regulator or a relay. |l could be a horn relay, a wnndshleld Mper ‘relay, or any one oi-a dozen other components. Check your Mllchells
oor Motor Manjial lo determine the iunc,hon of the box quesllon . il could-sdve you lots of lrdubleshbotlng time. :

9




(Ieﬂ:] eres tonneching the doors to the body get more Hexmg than any other set They can also ‘be pnchéd: stretched and corroded more
easidly than most other wire sets. (right) Stuck door jamb switches can réan your mntenor light won't wark, If fuse. is godd, suspect this switch.
£ glove box hghl swiich that s stuck «n'the “on” position can dran your battery 0 a hurry and t:-e1a QPEI to find as-well If your baﬂery

v myster:ouc'.ly goes dead, s.u{pect a stuck switch in !he hood trunk, or glove box light syslem ) . . T

1
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contlnued

“(far fetty . ' - &

gl you‘i-o naot surs; whether your headllght covars are alectncally aperated or operated by engune
-vacuum, just tuin the lights Gn with the engine off” Then turn the.headlightsdofl. If the cover
$lays opan, .your-car Useés: vacuum to operate the covers. ﬁlactncally-opel’ated systems will
“reclose -the cover . . . vacuum systems won't. And while edw:u re at if, why not clean the head-
Ilghls'? Concaaled headhghtssumellmes don’t gel checked as often.as they should.

I

: {naar !aft} e

. Remeinber that elactncal wires aren’l always confined to the body and engine .
in the doors, trunk ‘glove box, etc. H you have an elusive short in the lighting C|rcun check the
“connaclors and wiring inside the doors. This systern gats a lot of moisture and can easlly
corrode-or lose |ts ingylation.

[

&t

- e -

A
e - C e

o

switch is in. the level position, mercury covers both .contacts and allows current to flow In
the veﬂlcal posnion, the marcury only covers one contact. and Ihe switch ls‘ in-theoff*: posl’don

. .theycanrun

. source wi

Trumk lights: and underhood lights are usually operated by mercury. switchias, A mercury F‘.
swilch. consists of a gFass viat of mercury with an electrical contact in each end.-When- the - —-~

regardless of which. ferm_in_al_ is used S
* for the grounding terminal. What may
- confuse some people is that they asso-

ciate the term negative'(—) with ground
when, in fact, the ground is whichever
terminal is actually hogked to the chasns
or-engine block of the car, .

" The last thing to keep in mind is-that
in most instances, main autemobile
electrical circuits are parallel-wired,

- NOT series-wired. Main units are
. connected in” parallel while switches

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

Types of Fallures: The various com-

" ponents of the car's electrical system

-are usually grounded by electrically
connecting one side of the unit 1o its
housing. The housing is then attached
mechanically to, some metal portion of
the car. The act of installing the unit to

"a power-supplying wire_or line -auto-

¢

EN

matically completes the circuit, gxcept

that in actuality thefe is-probabily. a.-

switch, or current-regulating device
also logated somewhere in the circuit
to pr%e nual control of the de-
vice: ‘An-examiple would be the: horn
circitit where a switch .connected to
the hom ring on .your steering wheel

- ‘would actually -control the operation of

the horn. It wwould be 3 bit awkward to

‘hom into the power c1rcu1t 50 weluse
switchés. or current- contro]lmg dewccs

‘to make- driving a bit easier.

. So, in_essénce, -an electrical failure .
stems. from the’ mablllty of the voltage
to get from the power supply O the
-component. - This inability to, deliver

: voltage usually re.sults Hronr eithiera

“*short” or af “‘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
. cuirent would flow from the bare wirc/

bare metal connection back to the power
out rehchirig the component:
for which\jt is-destined. This type of _

- stop the car and electrically insert -the .

r

short circuit is also called a “ground’”
short. . . :
“‘Open’’*is a térm used to:-denote a

é_i_r_c_ujg where. the power supply wire

o

continued




“Has - pirted inter y~aﬂd=mltage- i
not flow.. Connectors in: the w]rmg Sys-

_m for lots of stretching or bending are
.tlle usual causes of open circuits. | -

If you’ “determine that ‘a.fuse has

0‘pen cu:cmts do ot cause fuse blow-
mg _ :

- Morn Clrcult The hom Cll"CLl]t ine
: cludes the battery ‘horn (or horns), h

gt:ound
“bidtton to the

: "and aﬂows. bR ’he&vler flow -of “éurrent-
to. go to the hom. The hom itself is’
“usually made up of a coil, a movmg
plate, ‘arid a laphragm S

'-‘_-Currenn enecgizes the coil” whlch
pl:ll]s onthe movéable piate "When this.
movernent is made a set of icontacts -

o its deenergtzed position: This cycle

_-;__-Operanng, horn. cotl open (not

. from he battery to'a swttch then w0 the

- _bulb atket, through. a” set. of “spring-
i _ cgntacts through tﬁe lamp fil
. ment,| throygh ‘apother’ contact and’ the

1em, and’ places where wiring comes:

utlon, wiring; and’ chassis &
ni the - hoip’ button ‘is de- -
- ~pressed,. battery powerflows from. the

e horn ralay: "energlzes o

. lmkage.

.- W dash lights .
1ng headlight swttch control knob.s.
.. of ‘energize-deenergize i§- repeated
~many times per second and- cayges. the
iaphragm/to- move: ‘back and, forth. -

. -aP‘dlY" much,_the4ame asa speaker . ‘door, . of trunk. Switches sometimes. -

ocated on-trudk -or hood lip ahd. me-
B hamcally actuatéd D

-"ltghts .
"swnches attached to hood,. glove box -
cone does:. The-noise: from ‘this méve, -

Tient 1s dlrect;d out> the cone’ of'dﬁe'_
hom The tone. of the hom ‘can be ad-

. ing SOcht- wlll normally be the prob-
© lem,’ esper:tally with: hea.rl -and ‘tail -

sho'rtéd),.- '
- - or too much ténsion- -on thie. horn dla L
' I.lghtlng clrenn Ltghtmg cwcutts{_-.
~are fajrly straightforward. Power comes -

with’ the hghtmg circuit- usua]ly consist -

of bad switches; corroded bulb sockels
oken lainp i lamenls L

ne of the trickier aspgcts of. the.hghl—

Jjng circuit is; what switch controls what

" blown, the cause will be.a short.gircuit.— - ldmp,-and where is.it located? Generally__

* the- following circuiis are coptrolled

by the listed switches wgrch usually.i'
have the: listed locaaons ’

‘® head- ancl tatl"hghts " ',;;.au;-

a]Jy operated switch, usually Iabelled
"ltghts" ‘and located on the-dash:

brake lights . . . mechamcally :
. operated sw1tch Carf be located either

~integral (.thcmgh external)‘ ‘with the. -

brake master cylinder, or inside the’
- passenger compartment and.mechani-
cally -attached- te the brake pedal or

- dome’ llght’(mtertor light)- .

mSIde the horn, and atpcmﬂfe—_smtch_located_m door Jamh,_ee_.qcan,__...__Metgwy S oy
plate dlsengage—'gm—mtempts—euf-ufﬂm—bﬂ-nmmm"ed-@’ headlight switeh— ~sider Uhat ARy compames “Tiafutac-

A ~ , rentflowto the £oit and the plate returns

. controlled by tum-

N} underhood, glove box, and lrunk
. nsually controlled by mercury

htmg—dﬁit_Pfﬁﬁle_ms

il ltght goes ot the- brake ltght wtll

that that particular headlight has a -

..or. front. glass.is, .cracked. and is. due.i

- oo8Qif] your wtpers are out and you don’t .

under the hood for a loose or dnsco

;- l,'que, and assotiated wmng

t“l'illllgm bulns| -and wiring are acoessble
. from- the trunk i some -cars, by removin
the-lens in othiers: Trunk-access systems a
- subject to. condsidn from. moisturé and. dam-
. age from being hit. with.the. groceries as.yo
~ put then in the trunk: Wiring and connettors
are usually hidden béhind cardboa,rd or:ca
" pet, and can be harcl to ﬂnd

be inoperative also.
. One dim headlight l.ISl.Iall)' means -

_corroded terminal er fhat the " air seal

go out lmmedlately if not sooner. . :?'
- Interior light problems. usually slem‘_;:

m sticking doar jamb. switches:" and| -
ofal instrument light fiilures can oftent”
be traced-to a blowg: fuse: caused by!|
- thafing wiring undet‘ ‘the dash. M

" turé *‘industrial’’~ or “*farm”’-rated
bulbs that will replace ‘motorcycle...
original equipment bulbs and last many

- times longer. ; :

-Windshield Wiper- Syst.m Wind-:"

I_Shleld w1per systems a;eg t always:
electric . .. tany-are vacufifn- ‘gperated;

*" chiegk

: necled vacuuni-ling; .
Eleemcal' peraled systems i

Most systems use

lights; and burned filaments may ac:

count for. the‘est of the’ problems.

. TF you turn on the. du;eettonal 31gnetls: : ems: - ar
and they flash on one side but nol ‘e fuse
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Windshield washer systems may be

_operated either by vacuum or pres-

" sure, and the pressure $ystems can be

. either manual or electric. Manuat

- systems are powered by a foot pump in.

“the passenger compartment while the
- electrical systems use a mofor located
_either in or below the wmdshleld=washer

© fluid tank.” . o

These motors.- caff burn up because

' of a blocked fluid passage which causes

them to run too fast and overheft, or

because fluid level is too low. Keep

. “fluid’in the tank, and keep thé lines to

the nozzles clear, 1o insure ‘washer
0p€]‘d[10n
Intermittent-operation wiper syslerns

Care usually contro]]e,d by a .capacitor

cnrcuu If the wipers operate continu-
ous]y tifere is an open in thé capacifor
circuit, and if they do not move at alt

"tl-rer'e -5~ @short. The capacifor and

relays associated with the intermittent
 feature are-contained in a small module

‘near the wiper swiich and fnust be -
_ replaced as a unit.

instroment  Circuit: The mstrumenr

" or gauge circuit usually includes the

- generator ‘light, .cil pressure light, fuel

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

. of the functions, as opposed to ‘*idiot’”
- lights.

P

Aftennarker oil pressure gauges are
~ usually connected directly to the engine

and do mot use electricity,, but factory
- oil-pressure-indicator systems are ali
-electricallyrpowered, In all systems

" using electricity, there is an oil pres-
$ure sending unit attached to the engine. .
~This is connected to the gauge or light

- in'the dash. Light systems use a simple

“"switch in the sending unit. If oil pres- ~

- sure is good, the switch is in the open’
* position dnd the light is not on. If pres-
. sure decreases, _
to close and the light bumns brighty.
™ The same basic system is used for the
- engine overheat light except that the -

the -switch is allowed

sending unit switch is actuated -by heat
"-instead of pressure, .. - .
Gauges use a variable Lesrstor in

" the ~sending unit, and the gauge, ref'lects

“the amount of currént it’ gets from the
sendmg unit, although_;]] .ga uge is
arked In pi pounds of 0il -pressure or

' degrees of temperature.,

continued

In the case of'care'_equipped with

“idiot’". lights, it is a good idea to

occasionally 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, eic..

- Fuel gauges are controlled by a send-
ing unit located inside the fuél tanik
and -operate the same as mentioned
above. In most cases, the fuel. tank
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, aldh‘ -and
tricks-of-the-trade.

_
order to replace the sending units, -
while the oil pressure and engine ternp'

“sending units can simply be unscreweu

from the engine. o
The “‘generitor’’ light indicates.

the charge rate of the e]ectrlcal system

and takes the place of an ammeter. It =

is wired in_between the “battecy and

- ignition switch -and will- therefore:-Y]-

will be sufficient current gene
to make the light go out. o

A flickering “*gen’’ or *‘alt’? light
at idle ¢can mean.a loose fan belt or
intermittent” veltage regulator, or. it
.can mean that the engine idle is $et

“'too low. A continuous light indicates -

atharging failure caused by a bad aiter-

- if they do .not operate,

- usually mounted in the trunk on the

driver’s side. This unit must be re-
‘placed rather than repaired because it
Is sealed and opening it will destroy
the circuit boards. If your front turn
signal and the center rear turn signal

light asid 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
the; flasher -
mounted under the dash is bad. If the
turn signal fuse has blown, the signals
will not operate..

Heated rear windows utilizing a wire

" grid as a heat squrce 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 overhigat the

- grid or the’ghass, (in case the controb

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 peried usuaily .

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

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

. taillights, and side marker lamps to

flash,- and the hotn to sound. All this
action happens about 90 times per
minute and lasts for three to five: mm-
utes.; 1.

nator, generaior,. ,vokage—reguhtor'or’““' Armlng lhe system will sensmze

battery, or it.¢can mean the fan. Iiell is
broken. A short circuit is also a'pos-

" sibility, but uswally the fuse associated

"with the circuit will blow and the
generator Ilght will go out.
“An overheat light can mean a broken

fan belt, loose radiator cap, low radi- _

ator-water level, or bad water pump.

An oil pressure light can indicate -
oil. temperature too_high, oil level wo

low, or-clogged oil filter.

. Accessories: Sequential turn signals

_like thosé used in Fords, Thunder-

© birds, and Mercury Cougars are con-.
- trofled by a fransistorized’ sequehcer_u

all the doors, the hood, trunk, and
tailgate,- forced entry of any of these
components will eause the alarm to
activate. :

<The system is anned by normal use

“of the key ‘in either lock.cylinder -of
_the front doors, The' alarmn sensor is

located under the’ instrument panel and
above the glove box and you have to
remove-‘the glove box torget at it. To
add insult to injury, theé serigor is A.
expensive, and B. non-repairable.
Check for sticking door jamb, ‘hood,

trunk, andfor tailgate: switches. before
you anernpt to replace the sensor. @
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electrical problem guide -
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Don't avertook e -

Rl
o
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! aus when you e troobléshonting. Corrosion of ‘any wiring junclign
oF connestoe’ s Bad news. Dut § 05 at the Satery ierminals i can cause problems in all othé
crelts, ' ) . : -

The text makes menton of fusible links. These links are nolhlng more than dlﬁerent-gauge
replace it with 1he pame gauge wire

wire inserted n the circut winng. If the fusible link blows,
and rot an in-ling fuscs

16

{

s we mentioned in the pre-
~ viows nistallment, the
celectrjcal system o
your car-is sinnlar 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 fink. Cir-

cuit breakers are found in'a few aulomo-
tive electrical systems. but m fany
cases, they are not reselahle_likc those
in your house.

o g o carry replacement luses in yoaur
“earand you know where the fuse box is

focated tcourtesy of your handy owner’s
manual) the job of handimg 4 blown fuse

S s relatively simple.

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

The Fuses used .in an automolive

electrical system are noj, the same type
as those uaually found in your house.

"They are small. and cartiidge shapedn

atid [it- into clips or in-line holders.
Finding which fuse is blown i§ usually -
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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

and not specifically.
“ visual appearance’s

- u;ﬁe on a cloudy or blackened look in-
Ide the - glass. Sometimes, the metal
elemcm inside the glass case.will just

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

. careful though, because some fuses use

"_';._examme them"very closely, they. could
. ‘appear’to be blown.

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

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

s inop device is part of a larger circuit -
B jsted on the block,
should give you a
clue. If glass-cased fuses blow, they may

- separate and nof leave any déposits orr

. in question. If the glass is clear and you -
don’t see any silver-colored wire, or if -
' the glass:is blackened, that's the one. Bé .-

_ extremely fine wire and unless you .

Once you find the bad fuse you must.__'
. remoye it from the holder. If it is the in-. .
~ line"type, you merely unscrew the two.
“halves of the holder aid remove the -

“held in by two metal clips. Don't at-- - °
..-tempt.to-remove this kind with'a screw-

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

 stimulation that you don’t really need.

Another thing that may hap en. is that

'you could bumn out all the wmng a5s50-
ciated with. the particular "¢ireuit and -+
sttt a marve[ous under-dash fire “at
_the same time. Gently pry the fuse out
“of the holdér with a popsrcklc stick or -
plastic rod, but don’t use a metal pry-
. mg device, Ay '

Better yet gwe yourself a break and

buy one. of those inexpensive: plasuc .
fuse pullers from your fncndly BX serv- .

ice S(atl on-

more: trouble #rafi you had when you
started. A fuse of greater capacity., thaq

_is ‘needed: | may /damage the unit v is,

supposed to protect.’

" As we mentioned in the previous m-"'\-.___. for tlghtness first. Look for spots where .

- stallment," the single:wire -system is *° a wire: may bc rubblrig agamsl metal.

v
b

Back to Basics

uscally 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 $witch 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 bums dimly, and
if the wiring. grounds the battery will
discharge. Heavy discharge readings’
aon ai ammeter vyou]d warn of this, -
‘but if a Warning hght is used in. place

, " of the ammeter (as is' the case with
Once you have removed -the: blown
fuse (or at least the one you suspect is
bad) you must replace it with the cotrect,
- type and size. We can tover—emphaslze' -
this point too .much. Replacing fuses -
- with ones of ¥ncorrect rating can leadito

most cars) a very heavy short would
be requited to cause the warmng lamp
to glow.

 If a simple circuit llke thjs is pro-
tected with a fuse, however, any of the

- conditions mentipned-above will cause

the ‘fuse to blow,. and thus break the
eircuit. " -

To locate' the causé of the blownl'- .

fuse; always check wiring . terminals -

ST _"contiﬁue‘d_
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[leﬁ}-The of "gnnd the battery cabie on Ihe fan bell™ Wrick. If this doesnt qpi rppiared or at least mper!

1

continu_ed

SLACHNG circant *mu.hla;- 5 00 the way.

: [rFight} There are-a couple of problems here. One 5 1he obvious hazard ol bare wire ur:qe 1o medal comporents. and the r)tnw 15 thal it's

a great place tor corrosion to get started

Tor mstance. 1 iy of the light bukbs
fail (o wirk but the q%zlhs wre known fo
he OK . cthen the problem can be traved

S0 oa blown Tuse and repldcement witl
rulnr-. the circun 1F the secamd fuse
blows. the Il'tlLIhlL‘ bes som \\hLI’L LI‘-L
in the circuit.

A-vibrating circuit breaker thike lhf

one thed i the headbpht circuity asually
means & shoet awhich vour muse tind

E

Yaur handy-dandy jumper. cabie kit. It's no'i for jump- siaﬂing dead batteries but tor trou-
bieshooling circuits. Remernber that connectign of a jumper in a five crcuit will resu!l an_sparks
i's-best fo wirein the |umper and THEN apply pawer 1o 1he circul, L

F el

Tov dos thns, dsconnect e
swatch wdresaomlad a lthe uniit the vibe
Falian ataps. this is (e line i which you
will Tind the troublg. -

Except inovery .-';is.l_ i ndd 1nckes,
fuses Bave seldon been used bor head:
lTght civcmt protection. O muny ofidet

[ %

and ciorpeot

Jamp citcuits are protected
a thermostativatly - contredled
relav or o brabgtal vireud

fhmie
breaker

L

Tl Hy atlched te the Hieht wacich

SR

T 12Ot DC scal ,

h
\.'\'1.‘1
the headezhis Tiooe buren eiticn ] Trom
the circnt hlc;rkur ithe and Titted \\-illl
separale Times. ™ - e

miont Lale by caraalt crrcts e

e ennire batteny” systert on today Ty
Ciusgble Bt A
treable Dk s nothing Brae than o pece

Cils s ml«.u.iul_ b

o wire that s sphiced imite UL N

Witk the wirng s ang o i sandard
thicknesses Tvger, For eaampled o piece
.nn" wire s sphvad ke cir-
cuil u~m1w~\ Jool ik eauee wire. This
Tink = oo o 1\L[( u *‘\ N |7| i'-;|IL <bcath
o pectal Shupe. o ad i adentifica-
Ll : . .
I the the
hghee nudwer sthinmees wae hurns ol

cireuit s everioaded,
and: sepuirifes, fust ke @ fuse detem.

The these dinks varies
decondimg g the e ol car. On hate,
madel Gheveolers foseept Corvetiey,
there 1~ ol Ofgange Tusible fink th pyo-
woi all finngsed u'i:'mﬁ wf [ 2-gaugg or i
thicker. The link s I-N.AILLJ af m/\cur
the horn 'L|.!\ /

it -a Jusible tink hlows, lh-/ repaI
palter Correcime the s n*ln splice
Mmoo onew piect of wire of /flu. appre-

Toseption af

I}
i

/ continted

{righty ¢
A troubleshooter’'s fesi tnend
meiPr rontmwtv tesyer

g voll-
A meter thls ex: -

volt scale} are gvailabie jor less 1han $10
from Sears, Hddlo Shack, etc. -

e e e (. .



[ o
' !

bt

. et
T




LIGHT (R)
LUZ DER

LIGHT (L} ~
LUZ 1zZQ

FLASHER
LUZINTERM

FUELGAUGE
CALIBRADOR

~ PARK, TAL
ESTAC.
TRASE

DOME LAMP
LUZINSTRU

CIGLIGHTER
ENCEN
DEQOR

AIR CON
AIRE ACON

HORN
BOCINA

WIPER
LIMPIADDR

RADID

\_

DEFOGGER

FLOORTEMP
LAMP




~

..~ the-backyard mechanic
B ~ “contihued |

™ (far lott) . o ) )
Another handy but inexpensive tool to have
is this voltage probe. It won't give voltage
.readings, but it does Ilght up when - vollage :
is present :

{near leﬂ) ' " ,

. Fuse box locations v"ary from car o car,.;
“gut-many times' the box will be on the pas:

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

priatt ‘gauge, solder or crimp-coninect
-the terminals, and cover the splice - '
with electrical tape or shrink tubing..

" Remember that the circuits- in cars
are like \'hose in your home . .!if you
have too many lights or app]mnces on
ot circlity 3 blowm fuse- will regult.’

" The same thmcl is true in-a car. Using '
a: larger capacity fuse will prevent the
“fuse- from blowmﬂ .but }ou e dskmg-
for trguble.t - - '

A]though trd’ublcshootmg can lake
sofne 50ph1qtu..ated tools and tech- .

_nigues, some 'problems are not all that
complicated. For instance, if a bulb -
fails to- light, there afe really only five'..
‘possible causes: a bdd bulb a poor

+  connection at tlie socket” or bulb ter-
“minal., defectjve. wmmz a defective
swuch ora blown fuse. :

.

f you use 2 little bit of Togic. most
troubleshooting’ will be as$ -easy
as dizgnosiig a bulb problem. Take
- your time, use common sense-and safe
. - procedures, aid .you'll be able to get
- -.all-those electrons gomg to. the _right
= places in yc:ur car. '

Cfarlefty oo :
Fuse boxes or fuse box covers are nofm-
_aliy labeled as to odch fuse's function, If
“-the fuse-box in your car isn't: labeled, your -
‘owners manual shouid have a d|agram giv-
.. g you the mlo about which 1use controls )

: whlcb CII’CLH.I ] A

(near‘leﬂ} S

‘closé-up shows a factory goof ina.
new Datsun . . . you may want to ¢heck

your car for the same problem. Fuse box
. mourting screw (arrow) protrudessthrough . - .

block and almost makes contact with hot © ~ This is what a good tuse looks fike. Ihe A blown fuse will Iook’like this. A brown- -
~terminal.’ Even a Yitie vibration-.could make - metal element inside the glass.case is not  ishi or bluish fog insidg- the glass case also -
[ the conm_act!on and quickly fry a circuit._ . burned or mefted. . _means the fuse is bad -

.

L e e e L g R ‘ca'ﬁ'n'}m'é 4




Amerlcan Motors-

L ‘\5/7 ‘T"1973 ~iRough idle o stalling may be .

i caused.by induted re"Sustance in the-
T |gn|l|on harness. This build-, up in re--
. sistance® at terminals. and- connectors
oo will cause a miss due to ignition inter-
rupuon S :

C o 1974 — Alternaterssheuld be equupped
S . with two capacitors to- protect- against.
- transient voltage .which may -damage

transistors in-the voltage ‘regulator.
Inﬁtall .an additional 0.5 mid .capacitor.
“‘with the lead connected to the regulator
. terminal-of .the alternator and grounded

F 10, lhe ellernater case. o N »

o 1971-1975 The alternator indicator
o (ldlot) light may glow dimly due to higher-
. than-normal resistance in the altémator
., field diode assernbly Fleplace the diode -
assembly

oA condmon where all ||ghts flicker: at
T?'low ‘engine*APM_can be’ caused. by-a
defectlve voltage: regulater or ‘altemator.

!1974-1975 AR 1n0pera1we seat belt
. interlock may be caused by a damaged

“ intékock -modujs. due. 1o jumper leads ..

& - being’connected to start relay in‘am at-
- tempt to energ|ze starter motor solenmd

-2

Chrysle corp..

all: levels of radio . voiume is ceusad by
the" eleclromc voltage regulﬁfor To~

may be. due to. d1scounecled 6- or 12--
way connectors teedmg mstrdment

--19?5 ;Erral:c horn Operation meu;4r
be caused. by improper -adjustment of:
_“the horn: digphragm, tensuon screw
“that makes the- hom dra

_': by—pass ‘and |gn|t|on res:stor wires ;
i stalled _mlp the’ wreng connectors _ re-

L.

/i 3501593 o

Sy _'_'__'Genelfal Motors'
e Buick: |

contlnued
/_,..:. :

Pl

ELEGﬂIIOAL SYSTEM PROBI.EM GUIDE

o

minals contact the« cover due to |ncor-

.rect posmenlng _ T e T

" 1970-71 —There ms\g,nr be a dieseling ~

(run-gn} problem on models’ equippéd

_ with throttle solenoid” positioner arnd

alternator indicator light. The positioner

" may be apergifed through the -alterna- -
. tor mdicater light, and this requires that’
'a drede be’ installed. in the Iught circuit. -

‘el

1974'—Engines wlth electronlc igni- .-
tion may havefough oper;ptlon aboveidle’.
due to. cros'sed wirag in the distibutor-

' 10 rnedu;e engine harness .

f1 973 Low:%r no alternator eutput

" can be’ caused by - -electric choke wire
- shening to the choke tube

- 1873—Torino and Montege models *
may have a red-yeilow wire. from the .

seat. belt buzzer 'cornin'g in. contact with

A light green-red wire from the alterna-
‘toriwarninfj fight circuft. This can cause -
‘the. alternator indicator light to stay on

even though there. s rro alternator ‘mal- e
' ._ _.'Tunctlon - '

i

1970—There is the possrbllity of bat-
_tery ovefcharge on mhodels equipped
- with electro-mechanical: voltage regtila~
tor. Anather possibility is that. the over-
.- charge. could have resulted Afrom in--
"----'correctly wured alternaler-regulator
. gonnectors. .+ : '

: 1976 Raduo norse may exist on.some

:early models due’ ]
.'grourld at the capecrtor mountgd on

" the: |gnrl|0n 00|I e '

c19?l:f' 75=If the alternator (idiot)
light remains“on- with the gnition switch -
,_ _oﬁ check for- a shorted posrtlv “diode’ in the- |gn|t|0n key is in the "on

L -'( General Moror - Produy ts' '

ire'to.the: ellernalor No
be’ grounded' SRR

1971 —Models with 302" or 351"W °
engines have a distributor breaker cover -
" mage of metal, and a no-start condition
_may-occur if the coil or condensor ters

inadeguate

'edapter" method: of measuring ‘alter

‘e . \‘

- . R
1975—Ah incorrect fuel gauge read- -
ing can be caused by an intermittent'
open circuit in the dash-to-tank unit due
o a loose contect at the clash’s cen-._'
: :nector T '

.che\rrolet' s o

1970-75—No-start condition can be
.caused by loose or defeqlwe wlr]ng
between neutral-start switch and |gnr/_
tion“switch, a.burned fusible link.in the -
starting circuit, or ‘a poor terminal gon- - A
nection between enargizer, horn relay, .
rgn'mon swltch neutral-start switch, -
Folenoid 8" terminal, or,energi,'ze_r”
grouncl cable

1974-75— A no:start problem- ol
be encountered because of ang
preperly installed - battery gg'mtlon

. at'the dtstnbutor cap {HEI, s

- 1970-75—Slow srankmg may be
'...tc' loose or:fdefective wlrmg bertwee
* energizer and englcle black dr 5o norda.

BAT" termmal :

_herne§ t _|ne| on the. wfeng srde of"-'
the ble&k distributor cap terminal .

Il] ...'.
shol‘t' unger in- the glove o
g ailow the swnchto %

nator - performance; you: may - obtain
~low :output. reading. This is ‘caused. b
. the heater/AC ‘motor. runmng wheneve
posmon

" tics-Reprinted. coirtesy. of - Mit

i Manuals ine.)-
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w.  Generally your mind is racing with

‘The Backyard Mechanic

ou can already feel the heart-
burn coming..’You're stock’ pil-
ing antacidg in the top desk
drawer. Thel oid car is giving
. you -very strobng hints that it's
. yeady for another tuneup. It's getting
. harder and harder to start. The buggy
stails 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 help getting
across the intersection. {(Or maybe
you're the fype who tunes up every
10.000 or so miles as routine?) .
Any way you logk at it, the engine
needs u tuneup and you know thé whole
thing is going to take.its toll on you.

‘one 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 properly
line, he never wants to see you.agdin.
The problem being the car-may not run
long.enough o get you out of his sight.
1€ he. doés provide o guaranied, you
end up. taking the wvehicle buck every .
other week to get 4 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 o - e it _
do:&,agam, someplace EISE", - Sparii- plug wires can look perfectly OK dlean or dirty, but may be electrically unusable. ,, +
M They say they can do it for $30. - Remembar, when pulling your own wires from the spark plugs, rotate them until they “pop’. -

. , However, once he car is. in the 'st‘lgpx,.___b,efore pullihg them loose. Jerking them away: irom the plugs can ruin the wires.
b ] . : o L. . :

‘and they've got it apart thé bump-up

~ starts. The sincere mechanic comes to S
you wiping. his hands on one of those S °
red rags. shaking his-head saying some- . _ '
thing aboug. .**Well, we found this - continued i

. &

(lefi} Alr filters are usually one item that foucan réaciiiy check.
turn the Used filter"n the right white ke the new one.on the left. {
) I_ik:e this —boogie. He's not going 0 b€ able to do a proper funeup. -

. . b

o:see if you got-what.you paid for.’ No-

uni of aif blasting is going fo

right) I the mechanic you pick doesn't have a set of test instruments
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B HEY, MAN,
d what's makin’
F, wheelsgo:

{To the Wine of .
- "It's €rying Fime Again™)

i's tungup ime again.
you're gacifiah bleed me

my

pOKKAwhiEET
B OIRUGLUNR?

-t ean.see he doltar signs /

i yOUr BYES.
"t can tell by the way
you hofd my car key: /
-That it won't be long

tFeforé you bleed me dry,

- POKKAwhir®Y
OTmAcINK?

CAEE |ot's take o
B (chuckle, chuckie)

LOOK-SEE... -
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.o the ba,ck/yard mechamc

continued

example, the car accelerates slower
than it did before, the gas mileage isn’t
as high as it once was, the engine is
-harder to start, the car stalis, or maybe.
it's been more than 10,000 miles since
that last tuneup. These are all hints that
"It is- tuneup time. \
. ¥ The other type-of tuneup is reallysh
. repair. It's done to solve a-problem .that

.- developed suddenly. For example, the
-engine starts.nussing, 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-

pumng thc Carona t;coge to fmd cxaclly _
~ what's needed. Keep'in nind. that most

manufacturer d’leFW’SEWICﬂ shops

TTwilleharge $t7 to $35 just to look at’

your chariot. So unless: you're very
sure the work is going to.come undes
your mew or used car warranty, you
can pet it for fess.

Of c:ourse‘gi the key is finding a repu+"

\lable shop With a competent mechz:/mé

in.
Your question- bemg. ff'rm new to
the area, how do [ find such a person?”’

A nechanic you can ‘have corydence B

"géncy don't setlle for just one opinion.
Get:a second opinion. Mest reputable
shops will provide an opmion free.
Some may even charge 35 to $IO for

|[ vL

. The parts man can be your ally. Shap for
@ reputable one jusl fike you would for a
mechannc

you're not ooncernad about getting

The answer is simple: Ask. Ask,
s Wherg do you have your work done?”’
and ‘A€ you pleased with the job?”
* Ask the people you work with. Ask the

. ' rmmmed

Y_'...

! other Well,

wrong.’’ ‘And it doesn't seem like 10
minutes after he has your approval for
* $25 more work that he's back with an- ..
we found . . ." and wa/ru-
Cing another '325. Thns -goes on ntil
thcy re bumped you into a $100-plus

minor, luneup or even the_ sky' s-'The—

l“mm migjor tuneup.

“But one thing is for sure when it's

tune-up time: most of ué think it's also

-

rip-off time..It’s as though tuneups
were magic, but there are*no magmans -

to perform the tricks,
It doesn’t have o be ‘that way. There
<" aré_ways (o' insure that your vehicle

"'ge’ls the work it needs, and only the~

“work it needs. At the same t:mc,
- can Test assured the_tunenp T lasts a
' ble—«l-engtﬁ’of time. ,This is true
for not only 'the work you hdve 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

IR

) :gv_ "
wmhlng you paid‘for, always get your old

parts Itis peace of m|r1d

- . ¢

(rlght below] o '

Theve s a: time when tHe new carburetor
is fnore-of a bargain than the rebuilding Kit.
Usually. the paits seiller knows when that
s, and isn't Jus_t bumping you. up.

e
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can be just as good as the big 'B'Eg_siﬁ-_«'""'
lzauon,, and in some cases a lot better.

- center’s
. credit cards demanding'cash. instead.
- Perhaps he's already got.all the business
~.hewants. Or maybe he’s a.true. pro_w—fold_and—&

" Penney's, Wird’s,

) a ‘littlé ‘more pull. You can'\ alw

‘Try that with the owncr ope
-chief mcchamc -grease monkey

- . "haveg to have. gne to

pisce of .aqilip-

: ‘_'_‘-.".:'-.'

2 nt checks out elec- - A T
. “tronic; systems with . .

‘themselves. for ihe mexperien'ced, un:-

--~—-scrupulous " “operator’’ .who_says. they. _. |

need- an entire set of -wires, plugs, -
points, and may even toss in a carbu-
retor overhaul to sweeten the price.
‘Whatever you do, don’t walk into a
“shop and say, “‘I need ail this: I need
.wires T need this; -and this; and this

self open for the works,

opd-- O rep!ace—lighla-'f'
oing’one, two, thres, -
our, five- and 'six. You

“’omen—may ‘have=been the feal Tar =
gers of the tuneup rip-off in the past
because of their stereotyped lack. of

properly check. out the

. - new systams. How- .

auto hobby shop staff. Ask pecple
using the auto hobby shop. Find out
what different people have to-say about
where they get their work done and,

__ especially, by whom.* And gcl mqre_____
o tha one npmlon

"If you're really Iost g0 to a big or-
© ganjzation. Any of the major service
. centers sucls as Goodyear, F‘rrestone,

B.F. Goodrich, Midas,

etc.

Sears,
are good,

tigh.

your problem to. upper - management

pumper- and- general go- for”at the

" corfier gas stafion.

 Another plus to the big orgamza-
tion is their national operation. Gener- ',
ally they will honor the warranty at
any store in the chain, even lhough ll s
on tfie opposite coast.

However, the independent :mechanic’

There can be many reasons why his
business is not as large as the servigé
For one, he may not take

fessnonal and wants to be able to assure
his. customers of his personal ‘touch on

~every job.

That's why it 1s 1mportant to fmcl

- out what dlffcrcnt people have to say

1

. has been

. evat, the $200 Price .-
. tag'is tod steep for - :

- _most Backyard Ma- .
'-’chgnlcs

about the service ihey’'ve received,

Other clues 1o a'méchanic’s compe-
tence ¢hetiide cleanness of the. estab-
lishment and working. area.

_ knowledge. However, with today-’-é"

complicated -¥ehicles almost anyone-

can be pulled-into the trap. On the other i
hand, if you can assert yourself—let

the mechanic know that you’ré no push
over—then you ‘res less likely- to lge

~ taken; If you're too passive, fake some-

hody wiih you who is more aggressive, .
“ If you're concerned about paying.

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

' All you’re doing is laying ygur__

Next, _you. might-want.to. Jook - tor—-‘--
certlf cation of the mechanic’s abllltles,

whether it be a wall covéred with “di-
pLornas “or a sleeve- load of. stripes to
~ make any Army ‘sergeant tajor Jealous

£This is a mechanic with expefience and
o z“a solirce of reference. If-he has. gone to,

. These [axgcr ‘organizations give a little ;© the uouble of passing courses, he's
~ note. Theypare 4 little more under-
" standing thah the one-man.organi

concerned about whatvhe's domg not

just making a buck.

You also want 1o know if the proper

" equipment is available to handle your
- vehicle. If the tunewp technician
\Qlocsn t ha

) have an’infra-red, a scope and
the proper tools, he's not gaing to be
able to tune today’s cars properly.

Without this équipment; the mechamc .

can only guess about what’s wrong.

at a

-a-praciice; 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- .

staflation of a rebuilt. fuel/air mixer:

. This is because if is very, very diffi-

cult to tell ‘the dlffercnces between a
rebuilt, or overhauled carburetor and
one thit has just been cleaned. This is

. why Yyou must pick a mechanic you
©frust, | ' ’

Did you meed everything you paid

for? Agdin, it's hard w say. Let's look
listributor cap example and then
you t 1l me. :
| Thd first mechamic did a complete’ .
“7$100 jtaneup, it “only wiped off the
cap: Two weeks later it .arced across

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

ing in its use, he can pinpoint the prob-
lemn.

If one tning goes wrong, it could

experienced mechamc can come to the-

right solution. And with today’s com-

plicated vehicles only an experenced
mechanic with a scope can. ﬁnd lhe real
problem.

~ For- cxarnple one of the plug wires
d by the exhaust mani-
ngme-starts—rmssmg—

missing so bad it sounds and feels

though it were about to self- “destn ct
Very few - people think, “I"ve go‘ a

miss; and I can get out of it for $2.”
Thercfore, they have alrcady praparcd

heard an owner cuss out one mechanic
so much for net getting his’ problem
~fixed. -

(uneup_notcd that th= g;hstnbutor ‘cap
didn’t need repiacing that very minute.
But -there - was some carbon-bujld-up

and carbon tracks that he thought night = |
cause a problem in the future. After - -

finding too much resistance- .on the
scope, he decided that the cap tould

se—a problem: before the. car-came e
. back for another: tuneup— ]5 ,000 to

* 20,000 miles later.
Knowmg that the: customer would

- say, ‘I sperit $100 and have’ a prob-

Icrn wnhm a monlh” 1f somethmg went




the backyard mechanic.

Loz .
Foasl Cillar

-+ Buel filters can be a very effeclive tunaup.

A Falee

letad

continued
wrong. the second meéchanic replaced

ple forgel the price . - us long as they

gel proper service,

The dlfft.l‘&'l‘li.e between the two jObS

. %6. .

The bowom line for- reputuble me- -
they depend on repeat busi:
ness. Unless they're out in the desert
________.;Q_me_wh:;c_T_lhgn__they.,can._clepend,,on -
one-shot deals.

chanics:

‘Besides, good work

compounds jtself in word-of-mouth
‘A flax L]

' vehicle to the 5h0p And )ou should
the cap. He also rationdlized; ~~Peor

shop” foi o parts sal€s Tépreséntative

the same as you would a mechanic—
ask around until you find a reputable
one you can trust,

If you're Wwondering wh)" you necd
a reputable parts seller when you're

- doing.the work . yourself .—theanswer--

is simple. He cun steer you'in the right

direction-as-easily-and-as-quickfy-as- a-

bad mechanic can empty your pockel-
book. -

- _addition . especigly -E vy
', some carburetor work

st
¥

et

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

short
right.

carburetor and PCV, penod;cally

{right}

eriod until therd's timerio do the job
hey should also be used 1o clean the

Caduericine
Ve RIS

P

An_electronic. lgl:uimn, mndule isan ex- . .

-pensive item 10 replacé:. 1-becomes. even

more expensive il you don't read the direc-

tions and overheal the unit because you for-
got 1o use lhe |nsula{|ng material in the white

'tube

T3t tharts—tew you
discovered them.

Do it yourself: In the world of do il
yourseif, the parts counter person is
going io be as important e your tuneup
as the mechanic is when you take your

While Ttz possible for o pans sefler
" .to oversell you on what you nead, your

biggest woiry should be that you might

‘be undersold. Here’s what fiappeffs:
You go in and Say you're tuning up-
your 69 Dodge Uart The dealer sells -

contintied

? '.mg“wcrjou.. ner.
. yomove, oXd
Cwnteh

ho cﬂpsuln b E 'l!"ml.l.n]

L
'--ft\pP‘{o matal

o t‘\'—‘"

L,THDH 1 o] cm. rnu.

moduln n d.clﬁﬂn aurfacp

[ uns mnuntad

surfuen al_the now. maay
no " w111 alda ln dlﬂuﬂnatlon or h

oDy,
oy -

lllrnnn E Gnqu




*+ you po|nts, condenser, plugs, and asks
if you {need ‘a_rotor, cap and ‘wires: ¥
=~ you stpp and think about it; for the.
" tungupjto work, everything has to be
right. You may also need a po]]uncm
controj valve, air filter, fuel filter,
emissipn contrel filter . . . See what
1 mean? _
What else can a EOOd countet’ persen
providg? Troubleshooting asswtance

that's ywhat. .
_ : . Youlve gol a pmblem 11‘our new
a sl R : e " electrical ignition. systerp; Mr. Bad

el Guy sells you the whole conirol module

for §45. However, Your Friendly
Fellow knows all you need is a rotor
because he $ béen Lccpmg up with the
lllcralun:

(left)

*  There aren't many special tocls neaded
__to do a basie-mineriureup—Gauges for the
“points ‘and plugs and a distributor tool will |

.- usually be enough in addition 1o the normal -
wrenches and screw drivers. But dar't for- ]
" gat a spark plug socket saves a Iol 01 broken -
plugs .

{belaw)
Wires, wires and more. wires, Be sure to T
get the right set far your vehicle and moio@_
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hcar nyou,sound hkcmhow
“what you're doing. [f you dén’t, he's

gomg to help you all he -can—even fo
the point of sendmg you elsewhere.

You came in asking for a carburetor.

‘rebuild kit and he bumped you 10 a
" ‘rebuilt carb or even a new one. Did he
_oversel]l you?

Probably not. Unless-you're a rea]"

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.
‘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 fuei
- filter, too. g

;u Are you begmmng to,get the full

' _.pu:lure'? -

. _._to say about him. It pay in the end.” i

‘l'unoup klh and parts are usually available anywhere. However bewara of 99¢ spark plug
specnals—you'll get what you pay for—very litite.

L

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

Iso free. Even if there is a fee,

-usually covers the cost of manuals

handed out or equipment provided.
For example, with an air conditioning

- cliic you usually get your own set of

test equ1pmem
$

o ORI NN

i

ls ha - roputablo mechanle you can tmst'? Ask’ around and hnd oul what people have

way anymore. y

o

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 3200
plug-in,electronic ignition tester that

- -gives you geod 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
1ime of the sale. If you forget the specs,

he should be-willing 1o read them to you

over the phone.
And finally, don’t be 1n5ulted when

the 'b'é'ckyarili"m-eciian-ié C e o o

© .« continued

he. gives you these last words of wise ™

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 il isn’l done that

®

DRIVER wg;hes 1o . thank Tom Mik-

“losovic, Aran Purham. and Frank

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

e -
w

4

““Bernardifio, Calif., for tHeir dssistance T
in rhe prepamrwn of this article.
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ygu're used to . .

= askmg st take“a"W 'm_k_and et

LE I

.into **consumerism,

To. us,. this mcan" that many of you -
are runming into rcpalrs that you don’t’

- feel you're qualified to-attempt. Wh_crl
- this happens, you take your faithful

- steed downtown to “‘Friendly Fred’s -

egmnmg ‘this month we're
~ o ch nglng ‘the format -of the Backyard_
¢ Mechanic just a bit. Now .don't worry, -
“you’l] still see the how-to-do-it features, -
the hints and tips, and all the tech stuff
. but we’ve had a .
mountain of requests from' our readers

Factory of Fine Fixing™ a,nd ask tl;nam
to repair your broken ‘‘gribbett’’ valve

or whatever. Friendly Fred fixes it all.

right .. . to the-tune of $150! Now?
5150 fls the going price for a valve job,:
but norma]ly, a ““gribbett’* valve should

‘only cost about $60 to fix o ‘réplace.

‘So ‘what do you do? You could go
to the Bettet Business Burcau, but you
s_h_ou1¢ have "done that to.check Fred
out before you took work to him. You

.and he doesti

could have your cousin_JNg

t---even know whal a gnb
bett valve is. Of course, Norvill would

“do the worky even if he doesn't kpqw___
'cause he doesn’t i

what he’s doing,

';11_ do the

- grease SBaIs, .or for any extra too]s you ;
~..may ineed, is about $50. . :

want you to know that hé 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
matter, is know beforehand what is -
supposed tQ be repaired; and about*how
muclritls szrpposed to cost. '
One of the best ways to do this is"to
get yousself-on down to your base Ji-
brary and check out the automotwc :

- 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 . . . foreWamed

- 18 forearmed. : 1R

- Once you've got a gencral |dea of -

-what parts-will be needed andfor how

much of a job it will be, get some parts =
prices, Since this is a brake article, =
let’s compare some prices. .
Parts cost -for brake linings for four' !
wheels, or linings for two wheels and " .-
disc pads for twe wheels, should run
tween $18 and $25. Springs (if

‘Pecessary) cost about $4 per wheel, or -

$12 for cars with four- wheel . drum?‘ .
brakes. Wheel cylinder kits will cost
aboul another $12. So, the parts total "
alone, without adding 1nJha_cszsL.oLL__

can ‘of wheel bearing grease, or for -

“That sounds. cxpt‘nswe, unnl you:. .
read that te. local braké repair shop
is offermg' **gpecial.”’ Thls special .

“for one' week only,” or somethlgg
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As a rule, riveted shoes or péds are better than bonc\ec_l ones. See textfor explanation.

/ ' ;

stubar, and vests out e $70 tor parts,

560 pir lubor, and gives,a wtal of
SR | -

St ol us Jeel that we <an buy an
awtul Jor of hund leaner for that $80
ditterence. But. some others may teel

o ungualitied 1o ke on w brake job, even
il thpesbstanee-ord - the - qeraditred:

people at the hase auto hobhy shop.
Or perhaps we've et that Brake job go
(Ll the bust munute betore our vacalion

Cund noaw we need brakes bu don't have

the tume o Juthem. Thete are a lot ol
redasans torowaning spmeane clse to

o that brake job. ] )
So what should you be aware ol be-
Fore vou take your.car down fo Friendly

Fred™s hrake shop? Well, like we sad
helore, Torewarned is foréarmed. When
you know approvimately what the job

—e—=wetental . and about how much
shoutd cost, begin’shopping around

Tor W place (o hive the work dune.
Probably ihe best way (o pick o repair
shop s word-of-mouth’ Your Iriends

Tan @l Touabout shops they Ve ad

probiems with, or about those that gave

greal service. The Bener Business

Burcan can refl vow i there have heen

an uhiormal number of complants
&

/' the backyard mechanic /

continued

n

todged dgainst any one firm. The State
Atorney General's office can often
tell ypueif a firm has been sued or lined
for bad businesspractices.

Some other items 10 consider are:
will the shop give you awritren estimate
“hefofe the job beginy, and will they

~gatyru—it-the Job-requires -more pars ™

or labor than the original estimalte calied

tor? Is the shop licensed by the state
(1t 5o required) to perform the type ol

repalrs, vou wanl? Are they willing to
aive you your old parts back. orut least

show them o you and explain why they

were replaced? Do they want you o
come back at about a 500-miile nterval
alter repairs are performed. so they cun
check the work? v :
. One other hint about picking out a
repanr shop.. Sy away frém “"doom-
sayers,” These guys will lake o guick
look at your cur and say “geeze |
il you drive thisoné more mile, you re
zonna kil yourselt’ and your Kids and
two nnocent bystanders,

. muke
triscks owt of there! '

What should a brake job inclyde?

Well at o minimum, we'd recommend
the [ollowing:

corntinued

This- type
COhiype is just plain bad news .|

Newer disc pads come with this spring
steel attachment that is supposed to rub
against the rotor when ihe pad 15 worn gowh.

The noise it produces will let you know you

need brake work.

| IR [] . .
This'white plastic check' valve pre-
© vents vacuumtloss in the power brake beoster.
s cheap, so why not replace  al each brake
job? ’

M .

Return springs and hold-down hardware
can be cleaned up, painted, and sold as new
by a dishonest mechanic. Make sure that if
you're billed tor new ones, they come out of
a package and nol out of the guy's parts bin.




BRAKE -INSPECTION & TESTING

Inspect brakes at frequerrl intervals for,pedal reserve (ctear-
apge between pedal pad and toeboard with pada! firmly
—depressed, while brake# are. cold). . Increase. pedal reserve
by adjusting brake shdaé.to drum clearance. Brakes should
be tested on dry, clean ¥easenably smooth, level roadway -
.{no ith - wheels ]acked up). Test at different speeds both
‘light and heavy..pressure. CAUT!ON Do not: ﬁ!ock
/tels and slide tires on roadway :

- COp DITIONS AFFECTING LT )
BRAKE PERFORMANCE L

TROUBLE SHOOTING
DRUM BRAKES

Low Pedal or
Excessive Travel

Filuid low. improper brake
fluigt. Air in system. Hoses ex-
pand under pressure. Wheel
bearings or steering parts
ivose. Shoe and {ining knock-
back after violent cornering or
rough road travel. Improper
rear brake adjustment. Dis-
torted shoes or finings. Master
cylinder or power unit mal-
function. Metering valve (for
front brakes) not working.
Piston and shoe assembly
misaligried.

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.

Foilowi

g esternal conditions may. affect brake- performance'

--.and -should -be torrected before proceeding with trouble
" shooting of brake mechanism:

Tires —Should be same size on each side of vehlcle with
approximately same tread design’ and infiation.

Loading —Wheels should be equally loaded, as hbavﬂy
‘joaded wheels require more braking power.

. SuspenslonﬁFauity shack absarbers, incotrect front end" '
alignment, or foose wheel bearings may give |mpr955|0n-r
brakes are too severe '

Al Wheels Drag
Improper adjustment. Defec-

tive master cylinder. Impraper.

adjustment of master cylinder
nush rod. Pedal linkage bind-
ing. Defective power unit.
Defective proportioning valve.

Vehicle Pulls To One Side

Unaven 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. lmproper lining.
Improper adjustment. Defec-
tive drum. Loose or braken
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 cylinder.
Weak or broken return springs.
Loose anchor pin, wheet cyl-

inder, or backing plate. Brake |.

drum silencer spring missing
(if equipped).

Brakes Fade (¢ail to Hald)

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

Pulsating Brake Pedal

Drims out-of-round. Loose
brake -drum. Worn or loose
bearings. Bend rear axle.

Hard Pedal

Grease or fiuid on lining. Im-
proper brake lining or fluid.
Improper adjustment. Pedal
linkage binding. Faulty master
cylinder. Glazed linings. De-
fective brake drums. Detective
proportioning valve.

Brakes Chatter

Improper shoe adjustment.
Loose backing plate. Foraign
material cn lining. Weak or
broken return spring. Loose
wheael bearings. Brum out-of-
round. Distorted or misaligned
shoes. Frozen strut rod bush-
ings.

o

S:apping Noise In Front End

Grooved backing plate pad.
Lack of lubrication on moving
parts. Loose drums or backing
piate. 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 severai times
to remave all vacuum from
system. Hold pressure on
pedal and start engine. Pedal
will move slightly forward
when cylinder is operating.

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

continued
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the backyard mechanic

Drum brake overhaul:

® New brake limngs all around

B New front grease seals

& Resurface (grind) all drums

B 4 pew (or at least rebudtr wheel
cylinders

B Replacement of return springs. and
hold-down hardwure

W Repack front wheel bcarings
n Master cylinder inspection ,
W Bleed and flush hydravlic system
.M Réad test and final brake adjustment
For Disc/drum systems: '

-, B New disc pads and new linings

- m New disc hardware, new return

- springs and- hardware

® Rators resurfaced or replaced, drums-

turned (ground)

B Calipers overhauled or replaced.
wheel tylinders too

W New front grease seals

-+ Repack front wheef bearings

8 Master cylinder inspection

B Bleed and flush hydraulic sysiem

® Road test and final brake adjustment

If a shop will do ail of these things

r you as @ 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. gel
it in gear and move on to anather shop.
" As in any forp of business, there
“are dishonest-type bad persons out
_there just waiting (o 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. Bven 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 shep is less -
~ 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,
actvally. 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 puy will tell an unsus-
pecting customer that the drums were
““out of limits,"" -or worn past allowable

continued

Thickness of old vs new pads. It 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. [1's easy io tell when new ones have been installed. :

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 susty.

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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I £
turn springs he's kept around for this

say, ‘‘The springs have lost their ten-
§ion, so we hadda replace "em,”’ '

In a related area, a funky shop will
ask the customer if he or she would
like the wheel bearings repacked and
the tires rotated. Since most automotive
tech people recommend, these main-
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 pa.rtlcular job should take. For in- ,

stance, repack front. wheel bearings’
. 1.5 hobrs.” Samc for rotating tires.
Howevcr. the rates and times in the

flgt-gate manual are based on the amount--
- of ume it takes to do a job from the start. -

Since the brake shop already has the
bearings disassemiibled and the wheels
off, it takes them about three minutes
to do the jobs. Then, they charge you
by the flat-rate manval. Boo, bad.,

The bad shop will, while working
on your brakes, squirt oil on the shocks,

. punch a hole in sthe muffler, or slice

the tires with a knife. When you come
to pick the car up, they’ll tell you that
the shocks dre bad, the muffler’s about
gone, and you need two new ltires.
Hiss. Protect yourself against this ploy
by knowing the conditiofi of these pars
before the car goes to the shop. Granted,
these can be legit items of toncemn, but

‘beware. .
A shop can charge you for prermum—

quality lipidgs or pads, and then pul
on cheap ones. You won't knaw about
it till the el-cheapo items wear out in
10,000 miles. There isn't much You
can do about this ane. Hoviever you'll

probably be better off byljspcmfymg .
- riveted, rather than bonded, brake

shoes. ®Vith riveted shoes; or linings,
the friction material is. an.T:hed to the
metal shoe with rivets,
bonded on with adhesive as|in a bonded

better quality shoes. And they provide

shoe: Riveted shoes ge%erally- are

‘you with'a benefit in that when the shoe
wears down, ‘the rivet heads will be

exposed and begin to sCrape ggamsl

. the drum or rotor. This will make a

noise that should tell you it’s time to
rebrake. Bonded shoes-won’t begin 1o
make noise uptil the friction material

. purpose, and show them to you and .

. . continued

is all gone and the steel of the‘shog 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 small tube
of brake: fluid with, them while rna.kmg
an inspection of the brakes. They'll
puil a cap off.of a wheel cylinder and

spray the brake fluid inside. Then
they'll show yoﬁ the “lcakmg wheel -

cylinder.
In the same vem rhey 11 squirt brake

fluid up under the dash where there is

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

Other little things it would help you .

10 know are: .

B Be sure the mcchanié’ checks the
brake lines and hoses, particularly

* where the hose joins the metal fittings.

Check for leaking, kinking, 'or crack-
ing. T o

@ Check the”white plastic check- |
valve mounted on the master cylinder
vacuum imit. This valve prevents air
from " getting into. the .vacuum booster
diaphragm . .". air will cause a loss of
vacuum and a-loss ‘of power-assist fof
the brakes. Scarey time!

® The master cylinder should be
checked by running a finger down into
thé bottom of both front and rear por:

“tions of the fluid reserveir. Check for

sludge or -residue which could .mean
old fiuid or’ deterioration of the -brake

lines, *‘Pulling®’ dise- brakes tan (aﬂg‘r"x

result from this residue being pumped
frofn the master cylinder to. the caliper
cylinder. "The residue gets built-up on
caliper cylmder walls and causes the

© piston to hang-up This will cause the’
ather than.*"

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
salesman on ‘‘competition-rated’’

linings and pads. These competition
"linings and pads are tops for racing, but

they are bad news for everyday use.

.of out-of-the.area travel,

They are designed to function only
when very hot . . . just the opposite
of regular brake components. When
they're “‘c6id,” as’in normal Qriving, )
they take a lor of brake pedal pressure .
to operate. They'se also noisy, use-
less when wet, cost a lot, and wear out’
more quickly than regular pads or lin-

ings. ‘“Heavy-duty’’ or pgemium pads
and linings . . . OK. Compdtition pads
or linings. . . . not unless yop're gonna.

use the car for racing exclusjvely.
B If youw’re planning on doing a lot

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

- ranty of another store in the same chain,

L) * -
even though it's across the country.

. B Remember that just because a lot

- of people get their work done at service
- cent®s instead .of independent me-

chanics doesn't necessarily mean that *
the service store,is so hot. Generally,
it means that thzl{ store does work on
credit or honorslthe company charge"
card. . A. small mechamc demands cash.
Service centers Fan be a good deal,.
but so can the neputablc |ndependent
mechanic. I
B Always hﬁve lhe drums or cllscs
“turned’! or- rnabhmecl 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 alsa’removes

_hot 'spots (hard areas on the drum or -

totor). .which cause shortened lining
and pad life. Machining also eliminates -~
warped -br out-of-round. conditions -
which can affect handling.

If you famlllarlze yourself with_ the
job to_be dome, 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 . 5

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

ing the tips we've prescated couldbe -
well worth your time and fnohe.y..lx-eeﬂ"" -

also help wrth- your peace of mind.
Remember, you can push a car without -
an engme, but you'll have a hard time’
geiting it stopped without brakes! ®.

consider. -7
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The dolly block's (which are actually small
anvils) shown here are: (top) general pur-
pose, (iower left) toe dolly, (lower right} heel
dolly. Also available are mushrcom- and
wedge-shaped dol'l.y 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 receﬁtly
compared to car owners.
We have known about them
for years! Biorhythms are a senes of
up-and-down. cycles in your life and
can be plotted well in advance, The
scientific procedare 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
peérson buys a new car. '

It doesn™ have to bqf,;brand new
Belchfire 8.:1t can be a tH_l;cc year-old
Webbly-Vickers 804 Economiser

LT
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Special. The fact of the matter remains
. . . to the new owner, it is 4 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 pul} 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 ‘oldBuick . . . the one with
the good body but tricky brakes. . . .
“In a flash, you've got u 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 take a great deal of
pride in your vehicle, the idea of a
dent just -doesn’t sit too well. And of

Lo
E.3

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 o one thing . . . those deats,
dings, and scratches have potia go!
Beginning with this issve, the Back-
yard Mechanic will delve intd the mys-
teries of automotive body repair and
painting. We'll begin. with tools and
equipment, move on to actual-repair
techniques, and end up at painting. I

“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 you think this series

won’t be worth your while, swoop on -

over to your local auto-body repair

continued
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- 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
lof body work outside of minor scratches -
will require a. selection of hand tools
designed for the:job, and some dents
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 shop. -

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 1o 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 ;wmmer can be either
round or square. The round-face ham-
mer is used for general metal workmg
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 sorface

* as possible.to strike the work, and if.

- you used a round-face hammer, the*
circumference of theface 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. ]

"The overall length of the head of
a dinging hammer is usually between .

and creases will require. the use of power*. -

“‘reach’ is nieeded because of, again,
v "

-

—— —4 and & ipches, —~This—variation—in—
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. The combination or pick hammer, is

probably the most-used tool irfythe body shop
- tool box. .R’t :

—

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.

Dlnglng hammers come in different
raaches of lengths so that if you have space
'usethe shorer,

one instead of fighting with the long one.

lo0 heavy to be moved with human

- duphicated by using the icorrect dolly

limited workirlléu space . . . under a
fender, for instance. -

The combinarion hammer will have
both a dinging end and a pick-shaped
end. Tt is used to remove small dents
which. wauld be difficult to remove -
with the dinging hammer and dolly
block method. Combination hammers
come in a variety of weights, pojnt
sharpnesses, and “‘reach.’’

Hammers resembling the dinging.
hammer, but having a’con’ugated face,
are used for ‘‘shrinking’' metal.

And of course, you'll aiways need .
a conventional mechanics’ hammer
(also ca.llcd 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 too that hammers aré good
for hitting some things, and not so goPd\
for hitting others . . . like, you Hon't
use a hammer to hit the face of another
hammer, concrete,, caps from cap
pistals, \your buddy, welding tanks
and fittings, or anything that will hit.
back. A hammer is*nor 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 sometliing is

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 i
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@metal 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
dlreplly onto your big toe. So, if you're

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




Vice-grip pliers are the bodyman's friend. They hold metal pieces
together for altgﬁmenl purposes and are used as mink-jigs to hold.,
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 atways suspected 9
wasn't wrapped too tight) can use
tools incorrectly. slip, and vou won't Co
have*to pay the price of his ignorance. Some of the products and tools used lor filling small dents and
Spoons: The spoons we are referring dings. | '
L(:):I_rlenr:;:;?550;;:8‘?:“'!; hat flew . welded, and for holdmg ‘the standard
thespoons we speak of are multi- handleless stainless steel coffee -cup
purpose tools. Of coutse, many people which is always found‘ at the 'he'tter
consider u screwdriver as a multi- body shopsy said cup being the junior-
purpose tool when actuatly its only high -“Ch‘i’“' shop lef’JeC:j (1:1 lhﬂ_ -‘LhOFI{
function is to drive screws, but spoons P - : OWH':?;I Wlf: ‘l‘lf-‘;]e:r\ Edme hl e mcld 0
are legit multi-purpose toals. They can _ : . SUCTION cUP altac lng' uneles 1‘” v 0 wou n‘:
be used us pry bars 10 pry metal back {8 DENT PULLEF wz?n\t to .p‘m w',th t]?e cup {or ‘“enF'n?e':n‘l
into its original position, or they can ' i . Lzl::::lu;n:(;olsserlgﬂt“’l]i{n‘: :1]:1:;-%;;;]?; [t‘:;;
be used as dolly blocks when the area g . il
© you want to straighten is beyond the :Equ'rg, ce:re. "[l"he thhreaqm p}?m(ng I;Jf
reach of hand-held short dolly blocks. ¢ adjustment mecnamsm should be
You can use a spoon as a dolly block, keP[ clean and well lubed, and the
for instance, to back:-up your hammer- ’
ing efforts on a door or deck lid where
" the clearances jare 00 narrow to sllde
. in a dolty block. o
You can use a spoon te distribute
the force of a hammer blow over a
larger ‘area. If you have a situation
where there 15 a small crease in the
. metal and the paint surface isn’t broken,

mnﬂnued

{left) .

Dent pullers are used to remove bolh
compyund and simgig dents. The suction
cup puller doggn't leave any holes Lo fill, but
the screw-end' puller will 'work out even the
biggest dents.

u put the spoon against the ridge and - oW L
y}? Ph_ h spoo agal‘ ;I the h ge g " A spoon, or “slapper” (below) can bg used .
then it the spoon wit t ¢ arr_'lmer. : as a dolly block for inaccessible areas, or as
You can get rid of the ridge without . a dinging hammer. Make sure the grip is
marring the paint.. _ firmly installed before using this tool.
A spoon can also be used as. a " \L

““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 ear plugs would be in order.
Vise-grips: Vice-grip pliers have. -
many uses around a body shop, the two
primary uses being to hold pieces of

——Tretai—togethrr i rethat Hrey--eah-be-




~assembly .ol body components.

the backyard mechanic

teeth in the jaws should be cleaned
regularty with a wire brush,
File holder: Flexible files are used

" “to shave off plastic filler material from

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

.curve, and the use of flexible file holders

allows the file surface 1o be flexible
while sull providing an adequate sur-

_ face so'you can grip rhe tool with your *
* hands.

.__Fle_x_tblc files are also used 10 file

- mefal surfaces after dinging work. High

spots -are' cut dpwn_quickly, and the

iaspy .file surface leaves marks on the
_flat metal which won't ‘;how in low

spots, making them. easier to find.
#Hand tools: The tools we've de-

-sctibed so far are considered basic

tools for the body repair trade, but in
addition to these tools yeu'll still, Hed
wrenches and other hand tools ['dr‘ﬁ%;‘i
Most
Penney’s,

major Tetail chains (Sears,

~ a powered sanding board.

3

continued

Montgomery Ward} have basic h.mc[
tool kits on sale for about $35. Since
you'll need hand tools for almost any
phase of automotive work. why not pick

up a sel the next lime they’re on sale?.

It’s so much nicer to use the proper
wrench on that -stubbord nut,
than skin your knuckles trying lo get
it off with a pair of horrowed pliers.”

Power. tools: Air- or electrically- '

operated tools that tind gontinuous usg
in a body shop are grinders, orbital
sanders, disc sanders, ang files. 1

Having all of them at your disposal
would be nice, bul if your bucks-are

. limited, rent an air file or a dual-action

sander. The air-powered fite is actoally
lt covers
large areas ag one time and its length
prevents ripples and waves in the metal
‘which can foul up the final uppedrance
of your paint job. ,

The dum:ll action sander {5 cspecially
good for use on Lurw.d surfaces and

rather -

By
¥

for "‘feathering™ -or tapering layers of
paint around a damaged area.

Top qualuy powered tools can be
bought for as little as: $50 from spe-
cialty mail- ordf:p J'muses if you feel
that you'll be, needing them g lot more

) than 7 rental bﬁsls wopld justify.

Other stuff: The type of - Jrepairs you
are going to make delermme the kind
of, and amount of, materials you’ll
need for the job. Some repairs will
only require lacquer putty or spot putty.
Others will be the filling of smail
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
hc best for the job you want to do.

This professional -type grinder/buffer accepts dlfferent types

of discs so that it can serve several purposes.

want to do.

(left)

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

Small, flex:ble sanding blocks ace 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 radiator’hose. w
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At the body supply store, you'dl
alsa find the little tools that make any
job go easier. This group of smaktools
would include squeegees (for applying
body putty), putty knives, various
masking tapes and papers, face and
= nose protection devices ke air masks

for the nose, and paint straining sys-.

tems. ; )

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

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

Next: In our nexl 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, ~ mMuch handwork. ' :
and then we’l} finish up with basic '
painting techniques and paint shop

. safety. Stay tuned . . . we'll show you ,
how to turn that $500 car into a thing '
of beauty. (O )

[- /
2277 & - XN | . -
ERPROUF SANDPBARER . i An air file is used for quickly and easily sanding large flat areas. It is quite expensive though.
FAIABITING S35 9T T 2ARDR PAMT | ‘. and unless you have 1¢ do the whole car, you might be beiter off- getting

-Sxlt e VERYFRER - o) - one of these dual-action, random-pattern

N : iy < <. orbita) sanders. They cost less, and with a :
five-inch pad, they can cover & lot of area

- almost as fast as the air file.

Try to get the parts you need betore you
begin the job. In almost every instance in-
volving body work, you'l need spot putty,
lots of good sandpaper, and m sking lape.

%




THE BACKYARD MECHANIC . . |

DO YOU REALLY NEED A BIGGER HAMMER?

o there you are in the parking

lot, sadly surveying the job the

Dent Phantom did on your car.
You can just see yourselt cruisin® 'down
E street trying to look good, and every-
body is potnting to your car and saying,
" Ayyyyy. look at the dent in that car,
man’" . . . nof 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 »
C-nole without leaving you change
enough to hit the Burger Queen. You
could get your best (riend's second
~cousin o work on it, but then you re-
member that the last time you saw the
guy he was trying to walk and chew
gum simultanecusly-. . . 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 demt: The first
thing o do alter 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. [F you
can see how it was lormed, you can
reverse the procedure o get the dent
out, Sumetimes whut appears 1o be the
biggest part ol the dent is only the re-
sull of what happened as the dent was
formed. When you remove the crease,
for instance, that actually resulted from

© the “main -fmpact, The areay near that

will magically pop out. toc. If you care-
“[utly observe the damage first, you ¢an
avoid doing additional damage caused

hasicl EI\I'I'

by working ofr the wrong portion of the

dent first.

Two basic techniques: There are
two basic types of hammer and dolly
bleck technigues. They are hamrner-
on-dolly and hammer-off-dolly. Ham-
mer-off-dofly 15 usuaily the easiest to
learn for beginners. The doily block is
positioned next o where the hammer
will strike the work. The torce 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 spat ta be driven up with the dolly
rebound, and a high spot to be driven
down by the hammer force, all with a
single hammer biow .

If you use the dolly block as an anvil,

_this is calied haunner-on-doily work,

sincé you place the dolly directly be-
hind the area you wish to attack. This
hammer-on-dolly method shouid prob-
ably be "used spuringly by beginners
becayse it can cause the work (sheet
metal) 10 stretch. Stretched metal will

" have to be shrunk with heat and begin-

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

The actual technigue’ot 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 ol the handie;
but with afatrly loose grip. It.is swung
with wrist ‘action so that the hammer

~an lighfly bounce off the work. Hard -

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

continued
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{near right)

Hammar-ofi-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}
Hammar-on-dolly uses hammer in line
with dally block. Dolly forms anwvil tor flatten-

ing wrinkles, but metal may stretch with this
method.

(near right}

Aftsr Hemmaring, spray a coat of primer
and then sand lightly. High spots show shiny,
lows contain primar.

{far right}
Pick hammar is used to ding down high
spots.

(near right)

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

{far right)

Geti your squeegee ready by scraping
off old plastic with knife. The smoother the
squeegee edge, the smaother your filler will
be.










' the backyard mechanic

{far Ieft) ’
Mix the piastic illlbr on a piece of clean
cardboard or a piece of safety glass (wuth
“ taped edges). Text tells correct color for_
T good mixiure,

© 7 {near left)

" Maka sure plastic filler is thoroughly ‘mixed,
. If catalyst isn't fully mixed, portions of the
filter will never hardan.

flef)

Apply fllar mtulal using as.lew strokes
as possible. One long stroke is better than
severdl short-ones.

e -

(far Teft) ;
While filler is still voft, a ﬁnger isa good‘
way to contour those complicated areas.
This wilt save you a 16t of img at the gnndmgf
* sanding stage. _

L]
" (near left) * "
Hardened filler should follow contours of
the area to be repaired. ° - )

" of hiow To Stagger your blows from one

eyt

continued

[

of liutle, llght blows rather than your -

_best King Kong imitation.

mewh-mhtm%-you—v'c——"be—ﬂ

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 tow 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

E

discs are preferred .because they won "t

-~ clog with paint or metal. It might also |
goed-idea to-usc-a-metat washmg———--———-'

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 accoiding 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

side to the other and from the top to the
bottom of the dent. This will allow you
to gradually reshape the metal w1thout
stretchipg it.

Make noise now: Attack thc dent

using the hammer-ofi-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 outsi rface. Work
the dent out slowly, ing often to
check the contour e palm of

. your hand. Yop'll be surprised at how

adcurate youf palm can be. Your eyes
will tell you that the surface i 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 brought .up with the

point of the combination hammer or’

filled with plastic filler if you don’t

trusé your metal-working skills. You'll
pmbably find that using the plastic will
be easief for a beginner since it usualty®
" takes a great deal of experience to lo~
cate the low spot on the blind’ side o

(far Iaﬁ)

work, This makes it cut faster and easier.

L "
{near left) ’
Corrmarlson of grated VS, sanded area.

;j;_\

T

‘Use “chasse grates” at an angle to the - '

. the metal
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 usmg open-coat

dises_ pf around 16-grit.” Open-coat

of two parts, a base and a catalyst, or

_hardener. Mixed together thoroughly,

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

. that means the stuff will dry too quickly

and crack: If it’s too palé, that means
the stuff won't harden at-afl . . © 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 plaatlc
(ftexible) spreader. Put the plastic on
smoothly. and slowly, trying to apply
no more than abisolutely necessary. If
you put too much en, it can Sag before
hardening, and it’s just that’ much more

o remove. comé sandtng 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 in the finished malenal

After applying the plastic, you can, &

speed the drying process with a heat
lafnp, but thls should be reqmred only.
flthe- ambient temperature is pretty

'lo . When the plasticattains the con-

swten_cy_ of Fubber, it's ready to be

worked to a semi final shape. Use a -
or Surform ool to

**cheése-grater’’
shape the filler. P|!1[l the grater in a
diagonal manner to expose the greatest
area of the: file surface to the greatest
amount of material: ‘Go lightly here,

""" 4 ferider A then Stike T accurately. “—mmmm “plastic .
Prapping for filler; All you machg
diides shisuld Tike This part .

rapidly and you're igonna 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.

" Shéape-sanding: After you \fe es-

tablished the semifinal shape with the -
N ? . ‘. al

contintied
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the backyard mec hamc

(far Igft). .
Air file or sanding board is the most accurate
way to sand large, uncurved areas. {Note

our bodyman, Phil Knapp, uses a mask io
keep dust out of his lungs.)

+

{near left)

The air file can also be used to contour
araas by hoiding it at an éngle te the work. .

3 .

_ (far Iefﬂ

Don't throw away that sandpaper wher it's
clogged. Try using a bristie or wire brush lo
clean it 6ut first: It can save you some bucks
in sandpaber oosls

-

(near left), .- -
You'll find that your hand’is one of the

best ways to check an area for smoothness.
Hipples show up well with this method.

(far tefty 1 i .
:Shoot on a light coat of primar and

contlnued

gral‘er, 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

“* first coat of filler has been sand'ed.

then lightty hand-sand. Again, high and low -

spots will show as dark and light areas. -
{near Ieﬂ) 4

Apply spot putiy (also called, lacquer .
pulty) to the low spots. Use many sirokes, as .

this will both force the filler irto Iow,ims and

allow it tq dry faster,

DRIVER wishes fo thank S&M Auto
Body of San Bernardino, Calif., for

- their assistance with the photo-

graphs in this article.

_putty).
over the entire area, but insjead of mak-

you’ll probubly need to apply a second,
extremely thin coat of filler. Apply,

cover the area with a heavy foat ol
primer. Sand ence again’

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

* low spots. These cafi be filled or cov~

ered with spot puity (also called lacquer
Lightly spread the spot putty

ing only a few passes, make a lot of

passes with a flexible squeegee. This -

wilk 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 _overnight. Sand the qpot putty

A most- -atnateurs,
file, -afid sand this coat as before, then - -

e

* with very fine ﬁaper,

referably used
wel to prevent the paper from clogging
and putting in maore scratches than you
tike out, and then final prime.

A one-hundred dollar dent can be
worked oul.in~ about- tjree “Hours by

and if your Calcu]ator
s charged yp, that workd out to a'sav-
ings of about $33 per hobr. That, plus
the fact that now. people\ won't laugh
at your dent, 'ih0uld puta Rmile On ydur
face! = . Y ‘:

Naxt month, paint: Iy the 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 yourseif emotionally
“for this-task. Painting reqmres ntany
things. but mostly it requires pazience.
S0, keep a tight rein on your emotions.
We pmrnise‘lhal the wait-will be worth
it!

&

Pljlme again, sand I|ghtly If everything” Iooks good you're ready for paint. This plclure
'al shows how spot pulty can_be-used to fill cracks in old paint so you don't have to sirip

the ole panel down to me,tar
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Automotive
beauty
IS only

skin-deep

r

er's face it . . Call the body work
steed is ol no avail if the paint
Job doesn’t turn out right. All
the hourx ol priming, sunding,
lilling, and grinding won't amount to

a hill of beans if the finish looks like it

wias pul on with a broom. 5o, here-
with, let us offer o few helplul tips

Cabout paint. preparation, and equip-

"

ment. We can’t guarantee a pérfect job
your first time out, but il you use a lit-
tle patience and good common*tsense,.
even a first-ime automotive Rembrandt
can turn out a paint job that will make
the crowd po "OQGOOHHHHHH.™
And next month, we'll cover masking
and actual painting. ) \
Paint: Puint {for automotive applica-
tions) is composed of two basic m-

\/P

you've done on your faithiul -

gredients: One, the volatiles; and two,
‘the film-forming material. The volatile
is the part of the paint thut evaporates,
and the part thal remains, the part that
you actually see, :-l the filmi-forming
material. A furthen bréakdown will
yield piginent and biliders. Thelbinder
acts as a carrving dewice for the pig-
ment and imparts y. toudghness,
and- gloss o the Hlml Piemenr is the
coloring portion of the lpaint and serves
w produce opacty (th
paint which allows ittto *hide
material it covers) as

ing protection for the bi

.

the
ell as provid-
der.

Lacquer tboth nitrofellulose and-

acrylic) dries by evapdragien of the

" thinner or volatile matetial, They re-
“main sofuble tmore or lesq) so that when
they are recoated with the; sume 1ype of

|
\

-

paint, the new coat slightly dissolves
and bonds with the older coat. v

Synthetic enamels dry by the evapora-
tion of solvents in the first stage, and by
oxidation (polymerization) ol 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 mot
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 becormes
more of a problem than-with lacquers.
Enamel dries to a full, high gloss and

»

quality of the -




Part A. The air noxzle (also called the
air cap) is -the most important part of ihe

-guri The air nozzle directs air jels 1hat

atbmize the paint and give-ithe resuiling

particles velocily. to reach the sutace" you're )

painting.
Part B;_ The fiuid nozzle provides the

- means fof controlling and metering delivery
4

.'.-‘

of pair_l_l to'the_ air nozzle.._

Part Q The needle ass.zmbly acts as

& slop-start\valve tor material flow ihrough

LoZer oo

; z[es

- need to be
to attain a full gloss. Another dilfer- -

© the, gun {ir conpuncnan with the: flud noz-

»

1 -~y . __'

Part D. 'l'he tﬂgger aclwates and con:-

trols the air and pam{ movement it the noz-

.«-!. E ) -

doesn’t reguire polishing, while ldcquers,
rubbed oul,” or polished,

ence is that enamel i$ aid to dry from
the inside out, while tacquers dry rom

the outside in.
Since we advoeute répuintiiig with

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

that is Tound in the VIN fvehicle identi-

ficatton number) located on the dvor or
da'ih of your car. The letter, when refer-
il

0 the car has lactory |

THE BACKYARD MECHANIC

Part E. The fluid.control assembly

. provides mechanical pressure on the needle
valve so that it wil close when the trigger’
i released o t

Parl F. The air vatve controts alr move-
ment thropgh the gun.. »

Part G. The side port control {or
fan control)-regulates the spray pattefn
width by controlling the air- supply to the

“horns” of the nozzle. * .

enced in a paint manual, will tell you
what kind ol* finish was used, and what

. the factory name for the color is.
_1f the .car has been repainted, rub a
small area with lacquer thinner. If no
color comes olf on thé rag, the finish
l‘i enamel. If some color shows on the

continued

. sl

+

BACK TO BASICS

.The baslc parts of a
modern spray gun should
be tamiliar to you belore
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 ghiny coal of
paint in the process.

(Hi'ustrét."ons courlesy of
BINKS Mtg.)

Part H. The spray gun body handle ‘

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

Part I, The air inlet is where the air -

hose is connected to the gun. o

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

- form of a quart-siZé cannister)..

+

!



: AIR NOZZLES' 1

“\_ INTERNAL MiX : T : — I :'l':}).‘_:?_'-ERNAL MIX SPECIAL EFFECT

. o= . v Yo L. .
PRESSUREF,E,EED . SIPH_:ON FEED - . PRESSURE FEED PRESSURE FEED

The external-mix air nozzles shown in lhe cgh? are robab!y fhe type you will sée most. Be sure you have the right type of nozzle
for the' system yc:u re usmg . .

S5IDE-FORT

S‘IDE-PLQHT
CONTROL KNOB

CONTROL STEM )
e \ \\

_. N \
4’////4,//,'4/7';}‘;\\\\\\ ‘

’

//
\\\\

VIDROZZLE

ANNULAR RING AROUND THE 1/ /A" FL
FLUID NOZZLE TIP.

“CONTAINMENT HOLES"
“WINGS™*, "*HORNS" OR “EARS” _ :
SIDE-PORT HOLES : : o W\
ANGULAR CONVERGING HOLES

] ‘ ’

HNEEDLE VYALVE STEM —

FLUID INEET % . .

L]
SIPHON:, . f : PRESSURE

¥

;:Sipliomlee-d nolzle is identified by the fluid ~  Pressure-leed external mix nozzle.

* nozzle Wwhich protrudes beyend the face of the -Don't put a pressure-feed nozzle on a siphon- é :
ﬂeur pozzle. . : f&ed system :
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(ag you ve got lacquer. To turther_
# identify the paint if .you find it's ‘
guer, rib 4n area with silicone. pol:sh

{ac-

.temaver. Acrylic lacquer will come off

- 1 ,with thls method, while |1|Ir0(:E1lulose -

»wm be: unaffecfed .
Mast cars lpday are f!mshed in euher

_-syntﬁcuc ena;nel .mrylrc qnamcl or .
-~ acrylic, lacquer. Acrylic lacquer js
- recommen.ded for use on all cars'which

were- ongemally finished with lacquer.
If. acrylic lacquef®is used over enamel,

"3 sealgk: ghould. be app]led over the
- enamel, Eind you must de the entire
- panel smce? you can 't spot- tmlsh wﬂh

thls method.-

~1f you. clect to use acrylic Iacquer‘

overoyour old lacquer finish, sandmg

" the surface (if it's |r1 good condition)
. isn't really needed .
.. the surface to be painle’d is clean.

. just make sure.

H you're_painting ovpr‘ename] the
surface’ shéuld be thoroughly sanded

. and cleaned if you’ r, gonna uge lacquer,

and sealed .if yo rc painting over

enamcl 0
- Whether: you ]ect',to' use synthetic
-enamel; yli" emamel, or acrylic or.

“nitrocellulose, lacquer, the decision
‘mastly deperMs on what the old surface

is' VS your personﬂ! preference, -

o* Same pamters prefer nitrocellulose

lacquer because’ it dries quicl\]y and’

dost in the work area isn't mwuch of a .

problent. Others go with enamel be-

cause, unlike facquer, it doesn't in-,
‘volve the extra time- and labor-con-
, suming step of polishing. Many painiers
" . we ‘talked to recommend
‘beginners - though, because mistakes

lacquer for

~ {like- runs or Sa.i} can-be easily cor-

rected, but whe

T slucjc with 1t The\ choice is yours.

Oter Stuft: Thinners and reducers
are solvents-usgd to thin paints.to the

" correct viscosity for spraying. Gen.

erally, thinners aré used for lacquer

" “and aérylic products while réducers
“are used for synthetic-based énamels.

They are not usially interchangeable.

" Thinners are. als¢ sometimes formulated

by manufacturers to provide specific

. “facer, sealer, or color ¢oat,

thinning qualities for specific’ tempera-

tures and levels of humidity.
Before you spray any primer, Sur-
you've

9‘ n-case you were wondering .
ga&olme IS flof- 4 grease remover. Not

namel is on,-you're”

e - Lo . B

" got o be sure that all gréase andfor wax:
,has ‘been removed ‘from the surface:,
Wm’ polisk, and grease remme:s
are used for this purpose

of any paint film to a surface depcnds 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 painf fromi adhermg tg a sur
face. The removers are solvent-t
praducts and should be applied W
clean rags and plenty of elbow grease.'
. 1o,

only is it dangerous to use, biy it will;
~cause the paint to crater or **fish eye -
as it dnes .
- If your car has been. poh«.hed with
silicone-based cleaners, you ‘Il heed a
remover specifically designed to
obliterate any -traces 0f' thoge little

“silly cones.

When automobile boches have been

stripped to bare - mE:laI rust will ‘creep.
- op on the stegl quicker than Tony

Dorsett runs out a handoff from Roger
Staubuch. In'order to prevent rust from
forming, wipe thé bare metal with a
metat-conditioning . fluid. This will not
only prevent rust, but will chemically
* clean and etch the surface for better
‘puint adhesion.

Another little goodie you'll defnmtely
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- drymg
varnish ahd then wrung out. If you're
anice person and keep itin its air-tight
container, it’ll- remain. sticky. Then,

just before you apply any. paift or -

- primer-to the surface, you wipe the sur-
“'face with the tack rag. The tack rag will®

remove all the dust particles that have

gathered:on that nice clean surface.,
and then your paini job:won't look llke'

* a relief map, of the moon,

Spray mf‘Why go to.all the trouble
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-

b

. and they are- .
- extremely important since the adhesion

type -

“pepse and grief? The answer is simple

L

. « - cars that have been painted with'a

good spray gun irf a conirolled paml'
booth lpok like ii. Cars painted in a
backyard with ‘237-<ans_of f spray paint

look like it.. : T

Nowpthat we've conumced you to go ‘¢

the spray gun and pajnt.booth (or at least
enclosed, garage) Poute, let’s get into d

bit about spray gun conslructton before -

we press on. S
There -are two basic types of palnt
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, of suction feed guns. -

Guns designed without air valves

flows through the gun at all times-(pre-

venting pressure bmld up in.thes aif

-line) -and is used with’ small cqmpres-

*

~‘forced -from an attached carnister. The .

sors with limited capacity. The Rtngger
controls only. the flow of -paint in thls_
type of spray gun. T

- are known as bleeder spriy gunsv?rm-.______

A nonbléeder gun is eqmpped whh‘*’

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 gun*that miges and ‘alomizes 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 zand
paint inside the air cap before the-mate-
riakis sprayed. This gun is commonly
used for spraying slow-drying stuff
tike flat wall pamt and automotive
enamels. N

Suction-feed identifies the type of gun
where a stream of compressed air is
used to create @ vacuum $o that paint is

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
relauvely small arecas have to be cov-

ered- (like when you pamt your car, .

maybe?).

t.

S o c;'mr;'nued
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continued .
. .
. - -.-.f\ .
3 Wipe off the external susfaces with
y a solvent-soaked rag or, il necessary,

L ’:’_" ;"
. g
L e
: i .
g% Yo -
b
Tha intesnal-mix nozzle uses low air
pressure”and fluid, so overspray and re-’

bnundmg ofﬁdroplets will be kept to a mini-
LR g

Cleaning t'he‘ gun; Since yousknow
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 uwse. If you don’t
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 borrowcd the
gun, you're gonna spend 12 days fry-
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

Toow

CARTRIDGE-TYPE RESPIRATORS

Filter Type

‘ —FILTER-TYPE RESPIRATORS -*

_

Single Cartridge Type

.

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 io a small
amount of solvent. Reinstall the cup and |
spray a bit of solvent to clean the in-
termal passages. Remove, empty, and
dry the cup.

54
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e

I packmg and sliding surl‘acés'%' e gun,

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 buitd 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 irou;_rc trying to paint {not
to mention ruining your smile and

your day, 160). Also, if the gun is left_ ..

in the solvent teo long, the- solvém

will function as .adverlised and eat
t off all the lubrication from the seals,

. Double Cartridge Type
{Photos coirtesy of BINKS Mfg. Co.)

g

Paint shop safety: Basfif’ i6p T
apply to the paint shop as
shops. Rules like no horsefifig:

floors, sufficient ventilation, %ld:proper :

illumination are all valid. But there is

one particularly dangercus aspect iq
the paint shop . .

. the danger of fire.

=t
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3 TOXIC EFFECTS FROM OVEREXPOSURE TO PAINT SOLVENTS : R s
‘Solvent - S Effect of Inhalation

" Acetone Ca " lrritating to mucous membranes chnkmg sensation - N

Alcehol, ethyt
- Alcohol, isopropyl
. Benzene (benzal)

-Intoxication - _ '
~ intoxication; headache '
Injury to blood-forming organs, and to heart,
o ’ liver; kidneys, eic.
, Carbon Tetrachloride .+ - Naus€a, headache, vomiting; injury to
: ' liver (nephritus) )

Cellosolve - Irritating to eyes, disagreeable.odor =~ % ' - . "
: Cellosolve, methyl - Possibly affects blood-forming organs
"‘a - Ethylene dichloride . . Irntatmg t6 nose; retching; uncunsmousness —— ]
Methylethyl ketone — —_—
- - (MEK} - I Irr|tat|ng to nasal t}'asﬁa'g'es chokmg,sensatlon ) . v
Methylisobutyl ketone ) I )
(MIBK) Irntatmg 1o mucous “membranes; choklng sensation . ; o, . .
Naphtha, V.M. + P. , -Headache; vemiting; muscular twitching . : ' - -7 o
Toluene {tolual) - Same'as for begzeng except little damage to : = N

blood-forming offans - S . .

a,

Trichlorethylene  *-- - - Similar to carbon tetrachlonde
: . disturbed heart- action - ¢ §
Turpentine Imta!ing to nose-and thrbat headache; varniting; ) "

| __stemach pa pains ¥- : \ .
Same as for benzene except itle damage to _ e

- Xjlene (Aylol) .avmrm"" '
- oy © .| blood-forming argans . o : ' |

r-

oy

-!"

If you: forget everything else, at isast
remember that paints and thinners are
HIGHLY FLAMMABLE. That’s a
couple of polite werds 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.

fire extinguishers handy, and you shoyld

- know their location like you know the

* know howYo use them correctly. Check |

back of your hand. And be sure you

them regularly to insure that they are
properly serviogd and charged
Remember that you can’r use warer
on oil, grease, gasoline, lacquer or
. thinner fires. You've-gofta have a:foam

* or dry chemical cxlmgmsher It might

“hot be a bad idea togfpep a bucket of

- fine sand handy, too.
Oily rags, tack rags, and palnt rags

and strainers should be kept in sepa.rate,

l|dded containers..

Smoking and/or
open flame should never be.permitted.
There should’be an ample number of

[f-you're repairing' collision dam-
age, keep’in mind that the car’s wiring
might be damaged too, and -that- can
lead to shorts and sparks. So why not

~disconnect the battery‘before you bring -
" the car into the . shop~ {or even before

you work onit!).

Remermhber that paint and solvents
contain matgrial that can irritate your
tender body. Gloves, long-sleeve
shirts, long . pants, and high-top shoes
or huols are a good idea. Your lungs
can be easily damaged too, so wear air

filration equipment at all times. You
- might even want to read the attached

chart so yqu'll be familiar: with the

“effects of |nhal1ng somg of the “staff

fg@lzd in paint spops T @

. v\"‘

.ﬁEx‘r MONTH

We told you this pamlmg stuff was
-gonna,

ke patience! If you can hang

in there till next month, we'll show
you how to mask off .the sh,lny__pgr_t_s,_'_

how to mix and strain the paint, and . "
- how to apply that glossy sluff Stay_'

tuned .
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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 ofl . . . 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 resulis.

Masking: The Lone Ranger wore a
mask to protect his identity. Your car
needs 2 mask 1o protect it, two. Un-
fortunately, one of the bigpest dis-
advantages to spray painting is over-
spray, that portion of the paint that
- doesn’t_goonto 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,
- suctr ‘as’ chrome, glass, and different
colored body panels, are protected by
- masking tape, masking paper. or a
combination of the two.

Use Quallty Products: Good quality’
masking paper will not permit paint to
" penetrate or seep through to the surface
it protects. Masking paper is also ca-
pable of withstanding rough handling,
- and it contains a small amount of
“*stretch'* which allows it to be fitted to
s[i&htly curved edges. Good paper will
not scratch newly painted surfaces
either. Newspaper will no/ meet any of
these qualiﬁcations so don’t even think
about using it! :

Masking tape must adhere easﬂy to
both painted and unpainted surfaces,
and €qually important, it must be easily
removed from surfaces without leaving

-

a portion-of its adhesive behind® Good

tape will also rgmain on'a surface even
p }
' continned
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DANGERY
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Part of the prep for any paint jOb is mak-
ing sure that there is no wax or silicone
residue left on any surface.




if it gets wet, like during wet-sanding

operations.

If yogr base auto hobby shop has a
paint shop, chances are it alsa has a dis-
penser for masking paper. This dis-
penser is' nothing more than a stand
whigh™ dispenses masking paper with
tape already attached to one edge s As the
paper is pulled from the roll, tape is
automatically 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: Masking tape, or
tape,’p‘%ﬁ‘“&ﬁﬁmmanuns 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, muking sure that the édge
of the 1ape, 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 30 degrees F. Not a mat-

‘ter of choice is when tape should be
. you've gotta wait *til the’
paint is dry, not just tacky. And when

removed . .

you do 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 technigue: Although the
photographs will show you most of
what 1o do, there are a few tricks that
we'll briefly covef here.

@ 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.

N WINDSHIELD: Your usually need two
or three sheets of paper. Start with the

- Masking tape should be applied firmly.

but nptiso tight that it stretches.

lowest , portion. of the windshield and
work up. The same goes for window
glass too.

@ BODY PAMELS: If you're just re-
finishing one panel, or if you're doing a
two-tone job, you'!l 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

Before you mask glass, tape an out-

line {top) . . . then, tape the rnasklng papar
o the outline mask,
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N UPHOLSTERY: A prolessional pajnts
the door jambs as well 45 the outside of
the doors. But for this you need to mask
of( the upholstery. Use a narrow sirip of
masking paper about [0 feel long. Start
“at lht: outside lower corner and con-
tinue on around n a single operation.
Follow the same route L'or the doar lrame.
it necessary, aad just to be sure, cover
“the seat. seut back, and carpét, too.

B HEADLIGHTS: For headlights, use a
“piece of paper about six inches wide and
Jong 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 ut some point vn
the lump rim and run the paper on around.

Then taKe a second piece of paper and

use it 1o il i the gap. It you've done
it right, the result should. be rouphly
cene-shaped. Twist and fold the cone
against the lamp fuce. Then tape the
told that against itself.

W WHEELS: Listen up, all you Llittle
homemukers oul there . . . o do wheels,
you've pot to make un apron. Seriously,
masking circular surlaces is tricky, but
if.you use an apron mask you'll prevent
the mask from buckling apd/or wrin-
kling. Cut a’length of niagking paper
about six inches wide and as long as

.t you select masking paper of the proper
width, you can mask surfaces with ong
shest of paper.

qonﬁnued

the wheel circumfecence. Then, mazke
a pleat about %-inch deep by crimping
both edges. The picat should be the
(il width of the apron. Press on, and
pleat the whole pieice at about four-inch
intervals. Apply the mask 1o the wheel

and fold the untaped edge so that it

forms a cup shape adi of the mask. When
you spray. hold the .gun opposite one
side of the wheel and spruy-10 the other
side.

W ANTENNA: Siniple . just usg i
length of cardhoard tube (III\E you tind

- on coat hangers).

Spraying the paint: In the last in-

Cstallment, we covered spray guns. in
case you missed it {or. like a bad per-
son. used 11 o mask your windshield)

we emphasized that a pood spray gun,
clean and in excellent working condi-
tion, 1% o1 must.

The guns used in auto body relinish-
ing have- two manual adjustments
which must be correctly set to get a paint
Jjob that Jooks like a mireor instead of a
soft candy har. These twa adjustments
are the spreader adjustmu.m valve (lor

side port controly and lhq fhuid adjust-

ment device.

The spreader valve umlro]a the sup-
ply of air to the aic horns an the air cap.
[ it"s shut all the way off, the resulting

paint pattern would be round. As you

gradually open this valve, air-{lows 10
the horns and changes the spray pattemn
toan oval. This allows you to select a
pattern and u pattern width to suit the
job. Remember how to get this oval
pattern. as that’s the one you’ll be work-
ing with the most.

The (luid adjestment controls the
amount of paint coming. from the gun.
When-jt's {ully closed, no paint flows

. fully open. just the opposite, paint
evelywhere With this adJu»Imenl you
select a setting that will gwe i’ proper
paint flow for the job vou're doing.

Air pressure: The air pressure used

1 make the gun operate will vary with
the Ihu.kness of the paint ‘you're using
and. to seme degree. with the fype ol
paint, whether lacquer, enamel or acryl-
ic. Gun air pressure is adjusted by a rep-
ulator which should-be part of your air
supply system.

Up front, the correct alr pressure 1%
réally a matier ol experience, SO Use an
old piece of cardboard and shoot i variety
ol pressures and pick Ihe resultant pdt-

tern/pressure that suits the Job you're

doing. Remember though, the pattern

can also be adjusled by the spreader

valve. What you're looking. for is a
patterr that will cover & fairly large area
at one fime. yel not so wide as to be

continied

When masklnq trim, cover ends or complex curves, and then do the rest wnh as few pieces
of ta[.'-e as possible.
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the backyard mechanic

"

guencs, shot with a motor- dr e
ool orve

camera shows how the gun should remamn
the same distance away from lhe surface

- ¢during a pamnt pass. Always work parallel o

the surface.

.

s ider than the crtacd yow want G pannt

CPressiry

“hero

Ad pressure Hhat s oo b woll e
sult mounder-atomized paanr, which
Wk s up s cither o rough i on s
“arange peel 7 Too ligh an atonising
ol resalt g iy
and can abse Gase oranyge preet because

S
the pamt wor't How oat,

range of Drom 306 60 ponnds : Remem:
SOUT AT pressure
ALY

TUdsLME, |'!I'L'\MIT"L' fecd system

CTeqguires less air 1o tunchien as opposed

la o suchon teed set-up.

As }':.MI ddjust e the
pressure 1o get e padtern and the pamt
low vou wanl, check yom
sPravs Tor signs al spathing.

cun and
pravinge
Spattmng s
cantsed by dnied-out packing arounds the,
ni sllowing wir o
eel P . PRI \

ni.'t.‘l”t.'_\'-it\'k'-
m fluid v cure ny
st Imim the nut on the ur vabve amd
Spive the paching with g hittle Tieht ol
Lospiting persists, check Tor dot be-
meen the Tloid ooszle seal and body,
or Tor-a doose Hid nossle.

Distance: (ne ot the wost important
things e get right s the distance from
the surluce W the gun For santhetiv
enamels. (ry about eieht mches, miybe
as much as Hhnches For lwguers, ball-
park Ngares would be from six e eigh
nches :

[ the gun s o close tr the work
sarlact. the paintwill'goon toe heavy ™

and coudd develop sags. 1F the gun s

fowr tar away. vou' 1l get o deys sindy
tinish Onee vou LIind the right distanee.

"hald the gun there Tor the ennre length

al the stroke.

lmagime looking down on

A gwewnd hall- - -
park sethmg will be 30 ponnds e

iv limmed tors - site the sturt al the panel. Move

S e _panel.

continued

L
.

youpself from o point on the cetling.
You shouldn't see o fan pattent

vou shouid see the gun goimng in a sivaighi
line parallel to the work. 1 the

to the surfiucer you'll get streaks, sags
and runs. ..

Alwavs iy Tor g wet coat. USe slow,
ey strokes across the sarlaed from
ane cdge o the other Alwy, overlap
cachatroke about 50% . ¢

-Stroke ith: When vou're doinga pancl,
begin the stroke past the panel Then
pull the tngzger when the gun s oppo-
the gun
paraiiel
o the surface) and release the wigger @
the emd ot the panel. BUT, contimue
the' stroke a lew inches before reversing.
Tins wll assure Tull coverage without
UL ISP

Another hide wick to consider is bapd-
CBundan’T e ends ol
the pancel with a serticad strokel then
spray the surlace horezoniadly, rigger-
g the gun at the beginning and end ol
cach stroke When the edpes have Been
banded . the bad babit ol whipping the
cun 1 controlled smee the banded sur-
fices act as i good signad o igger and
ST SPray . *

The stroke- et must be smoath.und
casy . Slow enough Tor the corrctamount
ol paint (o be deposited. but I st encugh
MY s ot Lo Cause sags o tun from fow

actossy e surlace tremember,

much paont. Again, overlap €2 strokes

by about 30

When sprayving o hood. trunk or other
wide horrrontal surface, alwar start
the side near vou and work . the far
e, This s particularly important to
remember when working with lacqguer.
Ivou doat s way, @iy oserspray will
land on a dry sartace. Overspray land-

SUN b
held ot an angle (ke at the end o o
stroke’ when sou don’t work |‘-ur;|1kcl

Adriver’s swde rea lender,

ing on a wet suiace will cause @ sandy-
lowthug paint coser. I o pressure gun
gun can he
ted shightly o be as near w a ru_ht
angle to the surlace s possible.

Paint sequence: Tiu painting se-
yuenee s important. Yt do the hidden
arcas. diaor jambs, hood edges, wnd in-
side the trunk Id. You can lewve the
dJoors open shightly o aveord sticking.
Then go to the eateror in o sequence
like tus; passenger side robl, passenger
door, passenger side rear lender, trunk,
driver’s side
< pasyenger side Feont leades, hood,

oty T T e R T T
IRFL b A dliRInpe, e SUG g

oot

dirver's side [ront lender, and driver’'s

side door Most pros preler o do the

ool one-hadt at woume as they work

around the car. Vise a pressure of aboul
200 psi when domng the door jambs, then
airhack o the pant manulacturer’s specs
Tor the rest of the car. Again, don’t work
inty dry or seni-dry wieas . that'1l
seairstreaks n the tinished job,
Spraying temperature:All painis
have o temperature at which they are
happy. Go Joo much higher ot lower
and the Tinish will sutler. Too cold. and
the painpowill be thick, and heavy . -
100 {ight, the paint will be oo thin. The
ideal temp lor most paimting is around
70 degrees B Paiating materials and
cyuipment should be stored at temps
hetween 70and 85 dgprees Fo The same

.. halds true Tor the sirfdve wemperature of

the car o be pumted . you guys at
Willizms AFB or Frilewis will have w
use shude or heat lamps!

Techniques: Just befope spraying the
color coat. afl the Hite nooks and cran-
nies where dust andjor water can “col-
lect should be blown out with low-
pressare air (don’t Torget your satety
gouglesy, Then ull surfaces should be

carclully wiped with a ack rug

4
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11 the finish coal s mirovellulose
lacyuer, the usuad procedure is o spray
three vr lour double coats thinned us per
the maker's spect. Allow cach coat w
flash tshing external thinner o evapo’
rate) before applying the next coats.
Gun pressure will be about 40 psi, maybe
45 psic Allow 10 dry ovemnight and then

“Thand rub with polishing or bulling

compound. - Pohsh (dry Buff) with
polisher wying o lamb's wool hood on
the disc. Allow 30 days [or Jucyuer to
harden helore wiving.

I oyou're using acrylic lacgquer or
acryhic enamel, many pamt makers

recommiend that alter wiping wih the

tack rag. ene or two coats of special
sealer showld be applicd. When that has
dried. three or Tour wet double-coats ol

Cacrylicenamel are puton, Inhot weather,

you may have o add o retarder w the
pamt 1o wid leveling and preset blush
(which is when the puif‘nl lakds on a
grev or white cast while drying). "Allow
each double coat o lash belore apply-
ing the next coals. Most aerybies re-
guire sl least Tour hours drying time., but
overnight is hest when vou can swing
Ar You can was acrvlic alter 80 days,
and since it's w0 hard, polishing 1se't
normally required

If vou're working with enamel. the
usual method talter the primer/sur-
facer has been applied) s w do the en-
tire area with one medium coat of primer
sealer. Blow out the nooks and cran-
mes and wipe the whole thing - with a

tack rag. Spray the finish enamel. but,

be sure that the enamel is thoroughly

Cstirred and mixed with the correct

amaount ol reducer Spray a mediom first
couat, allow 1o drys and spray a full sec-
ond coat '

Same puint makers si@y o spray one
full panel at o bme. applying two tull

ventined

s

When worklng large. Hat areas like a hood star the stroke at the edge nearast
you and work toward the far edge. '

If you aren't going lo paint the wheels, make up a cloth or plastic wheel cover and'

move it from wheel to wheel.

A surface like this 18
called a medium wet coal
Work carelully on vertical
surfaces to avoid runs or
53gs.
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Look closely at the center of the pholo . . . the lighler areas:are where the paint is

the backyard mechanic
. con?inuec,l__"

4 .

Ja

“flashing™ or where the wet thinner is evaparating.

If you're working with eriamel and your last wet coat jooks like this . . . you're on your

way to a greal paint job!

wet coals o cach panel, one coat imme-
diately lollowing the other, Metallic
colors may require an additional coat,
actuallys mist cout.

Pessure (or spraying cnamel is around
65 psi- when using a regular siphon gun.
The mistake most amateury make with

-enamel is putting 100 bheavy a coat. A

thick cout of epamel is no morg durable
than a normal codt, and is spmetimes
even less effective. Two correct coals
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 wedks of after-hours effort
ta get o superiar paint job over good
metal work. Remember, work slow and

eusy, keep things clean, and don’t move

on to the paint unless the surface is
r'rgh'tﬁ._-'Eiperiencc is still the best teach-

‘er, but il 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 Basic
Bodywork and Painting, or Awie Res-
toration Tips & Technigues, by the
same publisher. They go into a lot more
detail than we can here, . and they’re
writtéh 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**!!!

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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ing gasoline mileage as a luncup.

you've heard about- super-trick ways
of tuning a car w double the gas mile-
age: they.ain’t so. There just ard’ no
magic tricks o gadpets that will sub-
“stantially increase fue! economy. The
truth s, vour car operales at its best
when it 15 wned properly o speecifica:

gas mtleage ahd perfoFmance s 10 per-
form o thorough tuneup, .
~ Now don’t keep the il 10 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 ol improper
engine muaintenance and are, there-
lore, wasting luel.”™ That 42 percent
represents about 43 million vehicles
wasling 3.2
annually!

The average tuneup produces an
1.7 percent improvement in fucl
economy. There are vehicles that have
seen S0 percent improvements as the
resull”of such maintenance *

Let’s put this into vour gas tank
and out of your pocketbook. During
1978, the average vehicle in this coun-
-lry traveled 11.824.46 miles. recorded
[4.06 miles per gallon and thus used
1841 gallons of gasoline. The 11.7 per-

ent fuel economy improvement fram a

uneup would have increased the mpg
<t 15 71" and cut the number of
ghlions to 752.9*%. The 88.09 gul-
lohs™ saved, at prices approaching
$4150 per ga]lun represent a $132.14*

tank\ and clrwe on it!

*Figurts stated are rounded; however, caicu-

Jations Icrc carrted out erght decimal places

Therefore, using the figures displuyed will not
« necessarily produce the exact answers shown.

But first. let’s put 1o rest any rumors

billion L.Jllunx of gasoline ’

ann‘pal savings. Put that in your gas

THE BACKYARD MECHANIC

Il the driving tips found earlier
A in‘this issue aren’t going 1o
do you as"much good improv-

tions. Thus the best way o maxjmize

]

for
mileage

Gasaline filtare 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 fiter correctly.

OFf vourse,
hy wining an en;,me(‘lh.n doesn’t need
- Signs that a tuneup is necessary
includL’ g drop in mpg, rough idling,

hesitation, dieseling. hard starting,
stalling, surging, pinging. misfire
sand lack o power.

I yoi're gmng to have somebody
¢lse tune yodr ‘vehicle, check out the
October 1979 DRIVER first. Even if
yuu're going to do it yourself, give that
issue’s Ba\.l\\ard Mechanic a. once-
over. The bottom line of the October
article s find a reputable mechanic
and/or parts store sales represéntative.
. Asthe Bac}\)rard Mechanic is onlty a
general guide' lp mmmenance topics,
a manual should be consulted when
performing any mainlenance. Pro-
scedures do vary, from ‘vehicle to ve-
hicle. And as long as we're -talking
about the manual, read the section on
neups .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.

Pra-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

you don’t gain dnythln;__'

MNext remove the, ground cable (the
cable that runs tosthe vehicle's frume
or engine— usually neggative). 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 eleaning ol Trace the posi:
tve battery cable 1w make sure all elec-
trical connections are tight, espgcially
at the starter. Now reconnect the
cables — the ground cable last. oy

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

. ouk before attempting a4 tuncup. Start

a cold engine and make sure the auto-
matic choke opens fully from closed.
If the cheke 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). Befare servicing it might be
a pood idea to test switch and Weater
components of electrical choke units.

Now's a goad time to spray a can
of tombustion chamber cleaner down
the carburetor throat. 1t wouldn't hurt
to completely clean the outside of this
fuel-air mixer either.

Because it i3 very hard to tell when
the gasoline filter is dirty, go ahead
and replace it. Be very careful when

v

continued *
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' the 'bat;kyard mechanic

Vacuum is 3 good measure ol an engine’s
performance. A steady vacuum gauge read-
ing al idle is one of the signs of a healthy
engine lhat can be successfully luned’

) Sparkplugs sﬁould be gapped to specifi-
'-..‘ cations with a special wire gauge.

7

continued

evaporation system canister,

With the engine cold and wrned
off. locate the heat riser on the exhaust
pipe or crossover pipe near the ex-,
haust manifold. 1If you can turn the
valve, give both ends a shot of solvent.
If not, tap it lightly until it is free. then
lubricate it. N

Most car manufscturers since 1971
have a special thermostatically 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. 1t should re-
open in about a minute. [f it doesn’t,
it needs repair. .

" Can it be tuned? Before the actual

tuncup can begin, you must establish’
_ that the engine can be wned. An engine

that’s maifunctioning ign't going 13
be improved much w

Wp To
establish engine condigon yOd 1l need

2 compression gauge and a vgeuom

gaupe. You might also invest in a re-
mote starter switch so that you cun
crank the etigine from under the hood.

Ll

{left} GM-type distributor caps can be removed by turning the screws in the cap until the iogk
releases. ‘(righty Non-GM distributor caps are held in place by external clips that can be poPped

off with a screwdriver.
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A sparkplug cable remover will allow
you to reach cables in tight places such
a5 below the exhaust:manifold. Other-
wise. grip the sparkplug cable boot
with: your hand. twist it back and forth
until it pops lowse, und then remove
the cable. Be sure 10 mark each cable
so Phar it can be reattached to the proper
plug. One guwod way to do this is by
wrapping marked tape areund each
cable. Another is (o useé marked. clip-
type clothespins, ) S

‘Check the wireg to make sure they
aren’t cracked and don't have dam-
aged insufatien.
‘condition, replace them. The best way
to install new wires is to buy a replace-
ment kit designed for your vchicle’s
engine. The only trick is in replacing
the wires one al a time so that the cor-
rect plug is connccled 10 the correct
part of the:distributor cap.

With the cables removed and marked, *
take a ‘Straw *and blow the dirt vt ol.
the sparkplug ports. These particley,

.

‘could drop inte the combuition chamber” .,

1

contintied
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If they are in poor _.
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Light carbon deposils should be scraped
is heavys

and cabse\serious internal damage.
Carefully remqve the plugs with a plug
wrench or spark socket and ratchet.
Because the plugs may still be warm,

leave them in the sackel taol or handle

them with a rag during inspection.
If thé. plugs have a crumbly choco-

late-brown deposit, the engine is burn-
. ing OK. But if the plugs are black and

.cily, 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

~worn piston rings. In either case a

hotter-burning plug should be used. On-

the other hand. a white powdery deposit
mdans an engine is burning too hot and
colder plugs are called for.
As you remove the plugs and examine
themn one at a time. you'li need to keep
“them.in order. A cardboard box with
holes punched into- it and labeled to
coincide with the plug’s original posi-
tion 1n the engine works well.
" Push a compression gauge into, the
sparkplug depression and with the

Ll

.

* oft distributor cap contacts. If th
carhon build-up or crgck‘s jp%e.cap'
:should be replaced. _.arﬂ

L

- (left) Dwell adjusting accdss windows in the side_of GM-lyp& distgbutors allow points
adjustments
the right
‘the comre
as select

-

(left) GM-type rotor and distributor require slightly different 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. .

v

3

{left) To adjust the point gap, the rubbing block must -be on a high lobe of the disiributor

cam. Some tuneup kits include a special ring that fits over the cam to, hold the points open _

tor gapping. {right) With the points held open by the cam, the gap can be adjustedgo drag .
slightly on the specified feeler gauge. The adjustment slot is to the right of -the leeler gauge .
and almost hidden by the wire from \he condenser. - : -

e §

[

while the engine is running. If you don't Have a dwell mefer, turn the wrench to .
ockwise) until the engine starts,to miss or dies. Then turn jt back Ye-turn to get
int gap. (sight) Before testing, set the meter to either lach or dweil as wall
six’or eight cylinder. For four-cylinder engines, double eight-cylinder readings.

*3 > ?;66
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" the backyard mechamc

- throttte 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
* & blown head gasket. In any case, the
ntneupghould be put nffunul the r(.palrs
have been completed.
© A vacuum gauge will help find even
more problems than the compréSsion™
check. For complete details aboul the
vacuum gauge and its.use, see the Janu-
“ary 1980 DRIVER"BW«.MI)’ you

vagyunr source on i winfted- -up engine.
Note the reading as thc. engine idles.”
The reading should he:between 17-und
22 inches of mercury. However, some

* newer 4- and .6<¢ylinder models deliver
acceptable performance at 15 ionches.
A shighi flicker can be expedted with
high performance engines. There is
also a drop of vne m\,h for every” 1.000
feet abave sea level, !

The good mews Lni'nt‘\ with a steady
reading at idle. while the needle drops
towalt zero and jumps past 20 when the
throtile 15 opened ind closed. Any
other reading is bud news. Transla-
tions of these other readings into spe-
cific problemb uamll)r come with the
gauge’s instructions ¢r see the Janua.ry
1980 BRIVER.

"\MM tuneup plug: 'An enbme with a
fresh set of spdrkplugs gives the best
fue! economy and pe,rformam.e There-
fore, if it is tuneup time 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 gettmg the correct plug‘furyour
cengine. It is not urigual for the same
size_engine to use different plugs de-

pending on _manufactured year or

~ hersepower rating. lrlf you're changing

heat ranges be espetially careful —agk .
‘the parts counter pergon for, qulstapcc

Although most plugs are pregapppd
at the factory. double-check each ‘one
to be sure it's to spgciﬁcatioﬁs Install
the sparkplugs finger tight. If they
don’t have gaske&s; give them /ig- ~

! £

- connect the vacuum gau % ctoa prlmaw‘m -3

continued

turn with the sparkplug wrench. Those
plugs with gaskets pel a Ya-turn with
the sparkplug wrench.

Getting to the polnt: After changing
all the plugs you're ready to get-nto
the distributor. .Installing new ignition
puints and condenser are the only tricky

~

~ .

Eat your
“heart out,
Snow-White.

Dressing groperly to work on your ve-
hicle involves more of what NOT to wear
than what fo wear. When working on
your- car don't wear rings, watches,
braceiets or any jewelry. Also don't
wear neckties or loose clothing.

‘Wearing coveralls to prote
clothing and yourself from diré and
" grease is a very good idea. Morgover,
wearing safely-glasses js a must.

And you women backyard mecahnics,

_lie up that long hair. —

s —
" R
parts of a tuneup-but even this job is
simple if you work carefuily. (If you
have an electronic-ignition system you
won't have these items 1o replace.y )
Whether your car has electronic or
conventional (nonelectronic) ignition,
_ you'll still have to remove the dis-
ftmbutor cap and wipe it clean, Again,
ldenufy each cable so that it can be re-
placed on its correct terminal. Check
the cap very carefully for cracks or
excessive carbon depos;ts on the inside
cogitacts. If either-is found, a new cap
is called for, IF the cap is in good condi-
- fion, gently scrape any carbon off the”

67

your —

contacts with a wire brush or screw-

driver. - .
Now remove the rotor. Chec]\ it over.
If it is cracked. chipped. burned or
corroded, replacé it. But make sure
the new rotor matches the old une in
size, shape and design.
- continued

“Hey Quasimodo, before you tunie
your Terraplane, check out
the followlng:

m Anytime you're working on a vehicle,

. read all the instructions available—.

the instructions in the manual on serv-
icing the vehicle, the tool instructions,
the instrument instruclions, the-first-
ad instructions and the fire extmgunsher
instructions.

® Set the parking brake. Put the trans-

mission in neutral or the automatic.in
park. .

& [f you're going 1o run the enging, make ”

sure the area is well ventilated. If you
can't ventilate the area, route the exhaust
outside with a leak-proof hose. Carbon
monoxide asphyxiation is to be avmded
at alt costs.

[ ] Keep hands,*hair and test leads well '
. away from the fan, fan belt, power steer-

ing belt, air conditioner belt, and any
other moving pars. -

B Don't touch hot exhaust rnanifc;ld.

radiator, or high-voltage spark plug and
¢ail terminals. .

® Never look down a carburetor while
the engine is Deing cranked or. running.
Suddep backfires not only ruin good
mustaches, beards and halrdos the
burns are painful.

:

continugd
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Io_ _a_o avoon is set. m_ Em mo_m_._o_a or on Em :: [ :rmm.m . AN nn:w Bmao since 3971 :mcm the <__m_ mnmn_:nm:o:m no:ﬁm_:mn
Bé sure to lollow all the spech om__o:m and mUQO Snmac_mv oo an __.__Q_,:m:o: u_m;m iyt Em engine no:..nmn_._._m:_

E_._mj mmn_:m _jm idle.

.. - 5 /
zmumﬁ use @mmo__:m aga o_mm:_:m this mul. ATier removing the wire. care-  sijed readiog on the dwellmerer. 96i"t?
.vo?m_.z L R - o fully :,:;n: the condenser and then the forget to close the window tightly $+_.,= -
: 1 | - . d. . : ’
‘- xmmn a :8 mx:ﬂ.m_c_m_._m_, ated for .m:::., _..J. femoving the ,?.,__,_ r._..:; "o ,:m. re done. -
o serews. Now ::.:Z.,n..wE_?.:: the * - Carburetor. wa:.u.:._u:z.. One of
S \\ plate.. . . - . . _ - the most-important checks for - fuel
RUE DC:T::..orm_ or m:oi :mBm ar wnm} - Spray the _: ue with solvent and coonomy s the curburetor. Precise-
g ocour near om:u::w;g' uel line, fuel A he distmibutor ciam Swljustmdnl i necessary o get the best—

_:_, f,_?.. o and

r. fuel pump, spilled gasoling, cleari-
‘ing .solvents and Other flammables: Be'
mmumn_mE om_:__ocm. of u
electrical, within« 18 inghes of- the floor
.6 mqoﬁ._m:_::@ mmmo___._m <mnoﬁm_ .

from your vehicle,
. . If your vehicle has fuel-injectivin, f_:_:
R . r::_u:, with it it is pest el 1o the ex-
i c.,___#_.,..:u.r,._. ot the plhite Cpertss T ahmost the _.E.__.-yc_é.w_cr.
‘tly the same g Tluel injectivinTare cir-

ol vam fubs”  possi

e

. L e-—ememory us
th¢ :__,_ ond ek : oo burérs an vehicles manwfacired in
the plate bwith® iheagaide. rothe s = 1973 amd lacer, Strict exhausi-emission

n Cﬂm tha Eo_umﬂ _oo_ ol :._m uacmq m.nm.
- 4.9_ mcm.é _o_u n

S Think ab . St mich 3 .._ - guide post -Tighten down the standards have muade the, carbuector
oo mohn mco_.: wha mig t happen il and hook the wires back 10 the Jrnty. one of :3.:_..}_ .r,:::._ZQ:Q_ systeiny of
- {O.Lﬂ _._m_n_ﬂ U__Um S___—._mﬂ S..Oﬁr:_._@ with a - Since A.._ 1- :..._r ,.__r:__,_n_::‘J are - n .—._::;. —H ..: I Ceduir SXPCASIVe -
ﬁ_mj_ Uo: or L S ] tteadr ol engine LU ollen requires: expensive

" justed ﬁ.._:.___, put,on i rotor
fodkdown the distributor cap.

d equipment sdch s an ifrared. exhaust
o analyzer. combustion andlyzer and
JITSY PR

The procedure for :C:_, widd- edrivhiment with ?,:?_:r. was.
D_.: distribiory ¢ :_f.: puiting .s:::: this_isa job Tor the pros. .
Em% :me_m. _._mn_ one p: _._HE mhvm:m:om i :F new goints; Don'ttghten e, The _: _:,..3 maoglels aren’t so dif- =
ur: 3mmm:_<m nOBBm:.m an _3_:5:@ vr__ “the w ,f hecaise .__,:z;::ra:ﬂl .,,_F::. e the ._r:w_:c .:_,__,. remove s

have o besniade Tapahe stafter mals | the sner and gonnett a tuchorm-
- the point-fubbing block 5 on the peak - vier. Sel ihe vehicle up wecording fo-
ol caiizlobe wnd The points are :_#.: ethe conditions owHined in the service,

o Insent v 7._._2 patge of thesvenrect si: “mazigat 05 on. the velitcle ::5_.*__..?-(
,E:r if: ___,E r:ﬁ. i .,c:f:_- o fsee yolr manual) beiween the _._:__:,, ~ eontrol. label. These r::f:_sc: vary

o . Now adjut the gap unil the -gauge has  from manufacturer 1o manufac iuter *

7 bredker points: .. “a slight drag by movine asennwdriver” - and cad _..F‘,J_.,_ exotic. . For, ,..:::U_r. -
LT you want 1o be. ..fsr .;_< careful not” blade in’ the special =atmfusting slots,  somig require the ranstnission 1o be in
T n_..ﬂ,.:c...sf ol the, @mail hold- n_c: noo m._?,_:_:_ tighten the sef ;:._o:. and don- .._EE I. othets _A:...s.., . some - wiint the

Dscrews. A magnetized J..:.s.g:fﬁ. van © ble-check the gap. © "=« air.conditibner.on, olhers off:-ahd _m_._.__..
~be w big help;” N . R - Now conneet the dwell micger dccord- < others zﬁni._. lights on or offf - ..
L On GMetype sl ::. _uc:._? . ing to its Gructions und check For ».....ﬁ:..;._rr Err:_.:ﬁn_.gc...wm. : Em

canid. condenser are held i _ur:.n by xel - rthe _.:_,Eﬁ.ﬂ..n,,:::c. The manufic-# -idle rpm-is | .F_.:E_:w. 0 lhe
R T F__ o notice Hr.: there are’two © - turer’s dwell .,..@u.n.:,..wn::v:._._,.__:..jﬁ. : tions. I not, locate lhe-
ST e wires hat witach o __.:.u paints. Gener- c:.,:?r On-the GM-type distributors at-the throte: linkage. or-ant
e ally thewires it on a ._.:_u and ¢ : s ...;...:.::.: ...,: .\_:a. zap. o solenoid and adjust it umil th
o .m:_:..._,_ foose. Howeve ame wires n.the - -atdhe right” D
Co care held ineplace by arsmall nut = yol w with i hex: . On pre- : Ciyou cun | als
_needa smallignition wrench (o lo ‘f.z_... et the de- “esertheidle niixture. a8 well as the ddle

¢ idlet is
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the backyard mechanic

continued e

With the engine Idllng, aim the tlmlng light at the marks, keepirig it at about a 45- degree
angle. Not aiming the fight 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 serew i until the idle
roughens, then turn the screw out

slowly until the highest possible tach

‘reading is gbtained. If there are 1wo

idle screws. repeat the procedure on

the second screw. You may need to
turn the idle speed down before adjust-

o

_ing the second screw since the engine

. *mdy race when the first:mixiure is resel.
-Never try to smootl out the idle by

_turing the speed up—q higher idle just

- wastes gasoline and’ contributes 10
dieseling: Finally, double check ihe

idle spéed with the air cleaner in place. .

. t's all in the timing: "Aft&r setting
e idle you're ready 1o make the: final
and most important adjustment -- the
ignition timing. With the tachometer
and ignition timing light connected,
locate the timing matk— you may have
10 clean the grease and grime off first.
e mark is usually on the lower front
pulley or on the vibration dampey below
the fan. Now carefullylnake a néaf line

with white chalk, white enamel paint

or fingernail polish over the correct
timing mark (given:in your manual).
This will help you dee the mark while
the engine is runniné.

Check the manual for information
sticker to see if there are any speciél
pracedures for timing such as dis-

.

1

- -

connecting the dl\l[‘lhum[‘ vacuum
idvance line.

With the engine warm’ "and dhing
the correct speed, dim the hght care-
fully at the timing marks. Not aiming
the light properly is one of the primary
causes of timing crror—s0 be sure 10
keep the light at about a 45.degree
angle and sight directly down the light.

The mark and tming pointer will
align on each flash of the timing light
if the timing is correct. If they don't
line up, you will have ta adjust the tim-
ing by rotating the Wistributor. To do
this, you must Joosen the clamp bolt
thal 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 s¢ems 10 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 tneup, and you foliowed the tips
from, “*Protecting® Your Petrol Piggy
Bank" earlier in this issue of DRI VER.

you'll probably have a pleasant sbr-

prise the next time you compute mpg.
It may even become More Pleasurc

Per Gallon. .
69
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: - THE BACKYARD MECHANIC = =
" BACK TO BASICS S

THE HOW AND WHY OF

ervicing the various
lilters that your car
uses s o rewarding
jab for two reasons:
One, the acwal job

{ilters teither clean-
ing or chunging
theny s really o simple job, und twe,

Ailter care is necessary o insure a normal

service lite Tor your car’s mechanical
camponents. '

With the exception of the automatic
transmission 1uid filter and the power
hrake air hilter, both of which do riot
appear on all cars, your car will always
use three litters. They are the oil filter,
the air Nlter, imd the tuel Mter.

Qil tilter: Ol filters are necessary
because one of the oil's primafy -func-
tons s 1o clean internal engine spir-
lices. As tht?nil does its thing, the bits
wnd: pieces ol junk removed from the
engine have o go somewhere. Unless
there 15 a filter tn the system, these
contaminants {both solid and chemical)
stay in the oil and eventually go right
back onto the surfaces inside the engine.

By using an oil filter, oij contami-
nants are trapped in the filter elements
and do not go back into the engine. 1t's
a good ideu to change the oil filter each
time you change the oil, because there
1sn't much sense in putting in four

.yuarts ol clean oil and leaving one dirty

guart nsidé the filter. In less than five
miles, the contaminated oil ‘left in the
unchijnged filter will mix with the clean

ol seevicing the

oil and you've
ol the ol change.

. In urder o change the oil lllter.
you'll need an oil tilter wrénch, some
form of vehicle lif, and vehicle sup- ~
ports. You'll negd the ift and the sup-
ports to get to the filter because # is
usually located undemeath the enginc
and you'll need space o wriggle under-,
neath the car and get at.it. The need
lor vehicle support (jack stands) shopld
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 dtain
plug is always locaied under the car,
so like we said, you'll need to have the
car up in the air. |

After jucking or litting 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, refmove the oil drain plug which .
is located on the engine’s ail pan. For
good, thorough draining, the oil should
be hot, and a 13-minute drivesprior to
draining should work fine. Be care-
ful though . . . 15 minutes of drivieg™
will make all engine parts, includ-
ing the oil pan and dram plug, very
hot.

After the oil has ‘;topped fowing
from the drain hole, the oil filter can
be removed. Simply slip the special
oil filter wrench around the filter can-

(-!-t. leated the purfo s

- Q-rings on it . .

@

nister,(as shown in the accompanying
#lores) and apply pressure counter-
clockwise, Wrench safety rules dictate
that you always pull a wrench, never
push it. And rem member, the tilter, and

. “the wil in it, will be very hot.

Lubri¢ate the rubber gaskel vn the
new [iller with clean engine oil, and
after oil has stopped draining [rom the
filter mouni- on the engine block, in-
stall the new filter. Never tighten the
new filter with the filter wrench .
tighten it hand-tight only. 1l you tighten
it with the wrench, you'll probably
dent the oufer layer of the filter and
vou will insure that after the filter has
“set’’ onto the mount with engine
heat, it’'ll be almost impossible o re-
move at the next o change.

Reinstall the oil drain plug, refill
with fresh oil, start the car and check
lor oil leaks, recheck oil level, and
you're done. You can dispose of -the
old o1l by simply taking it to a service -
station and pouring it in their drain-oil
tank.

Some imporied cars, and older GM

‘products, have replaceable filier. ele-

ments instead of actual cannisters or.

tainer from the engine block, clean the
container itself with safety solvent,
and replace the cartridge. The long
throagh-bolt that holds the container
onto the engine will have one or more
. check for tight fit
and replace about every fourth oil

continued

*




When remaving ttie R
_ won't lighten Lo, remgue o ang

dxy

r-owdy, O Mes wrencn

Ramembat that weenches shauld fo

t
~

prene O-nngsto ellect an qil-light se:
the seal on e new filtar ior
belore you install i




a After cheeking seal condihon. pre-lube 'l'he new oil filter should be nstalled hand- bight only f you put L on mth a fiher ™
Me seal with clean oil wrench, it lake powers thal you probably don't possess o gef it oﬂ‘

Underneath this nuge metal cover lurks an ar filler go anead remove the,wing nut ihat holds the caver down

-

Remowve the cover and VOILA! There
you see the top ol the air fier . . .

= et




the backyard mechanic

[]

continued

'change‘\ The container seats against o
rubber seal inside the lip ol the engine
btock mounting, and this seal should
be replaced at every filter removal.

Alr filter: This is really an easy one,

, On top ol 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 wilk be a wing
nut (no jokes please) that holds the

- cover down. Just upscrew the wing nut,

* lifv off the top of the filter housing, and
remove the fiiter element. I[nstall the
new one after checking o see if it has
any directions (like, “‘this sidc up™’

. some of them do) on it.

Some cars have three or lour spring
clips to hold the cover on, but that -
doesn’t really make the job a lot more
difficult, does it? '

On a very lew cars, the filter set-up
can be a bit vomplicated. Cars equipped
with fuel gjection or turbochargers can
be like this, but your owner's manual
will show you how 1o remove and re-
place the filter.

A small minority of cars are equipped
with a cleanable foam air filter. Just

» Renlly remove the foam from its wire
cage and soak it in salety solvent. Then,
gently squeeze o, don't wring it out.
Allow it to dry and then dunk it in clean
engine ¢il. Again, gently squeeze oul
the excess oil, and refit it to the wire
form.

CAfter you lift off the filter cover,
you may discover another, much
smaller filter on the inside of the hilter
housing. This is to strain air going to
a positive-crankcase-ventilation sys-
tem. [t slips in and out easily, and
should be replaced at intervals specified
in your owner's manual. .. ?

Gasoline fliter: Ther',g are three
types of fuel filters in usé today: one .
is an element type mounted in ot on the - -
fuel pump: the second is a small plug
of sintered bronze or pleated paper that
fits into the carburetor fu§l inlet boss,
and the third is an in-T'i’ne filter that
mounts between the fuel pump and the
carburetor.

The fuel pump type js replaced by
simply unscrewing the jcover (it may
look like a mini oil filtkr), lifting out

continued e < &

' i Can you tell the timaronco betwaen the clean air filter and the dirty one? If you didn’t

have an air filter, all that yecch that the filter coliected wauld be inside your engine, wearing
things out! . . - . - y_




RN

Small emission control filters fit inside the air cleaner housing. Sintered bronze and plealed paper are usl lwo
Not all cars have them. 50 check in your owner's manual to see if materials used for in-lhe-carburelar luel filers

your car_needs one. and how often it shouid be teplaced 1t your car

15 50 equipped

of the dilerent

. In-carb filters have little springs to position them. If you get lumbla- . This type of fuel filter fiis between the fueine and the carb. It
" fingered, the fittle spring wilt accasionally fall somewhere down inside  can be overtightened very sasily, and youll wind up buying a new
the thg engine. where 1t will be eaten by a gremlin .,. . do not drop carb top or whdle rebuill carb i you .strip the threads in the carb

the spring. ' _ be gentle, but firm. :

74 | |
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the backyard mechanic

the <lement, replacing it with a new
one, and reinstalling the cover. 4

The type that fits inside the car-
huretor inlet boss {GM and late-model
Ford® products} requires undoing the
fuel line fitting. Pull the fuel line out
away from the carb {genily. 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 u small casily-lost filter positioning
spring . . . if you drop this spring, we
guarantee you'll never find i again,
50 be prudent.

"You can replace this type of filter,

“or you, can discard it entirely -in favor

Al

of an in-line type filter that i1s much
harder to Jose and that doesn’t ger
clogged as often. This in-line type is
now the most popular type of fuel filter
since it's the easiest to install, [t's also
available in a kit that will include new

© tuel hine fittings and extra, flexible

fuel line,

The kit diflers from the replace-
ment-type (lter in that the extra lenyths
ol hosg are included. The baxes tor
both contain four spring clamps.

To replace the filler on a car already
equipped with an in-line filter, remove
the clumps. The original-equipment
clamps are pry-olf things that you dis-
curd‘_' Pull the hoses from the tilter

True in-line iype fuel filler mounts in the

gasline, is easy o 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 wilf hold the tangs
with ease. i you're not oo 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 Tilter, makmg 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 replacement type kit tukes about
30 minutes 1o 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
cuiter, chop..out the section. (after, of
course, clgverly measuring the length
of the new fikter). Fit a short length ol
flexible fuel line on the necks of the
filier and secure them with the clamps.

Position the enlire assembly into
the gap in’the fuel line and secure the
whole” shodtin® match with the other
two clamps.

]
H

Oh yeah, check for leaks. We'd.
rather met have you running around
with gasoline leakmg 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@::bigggﬁﬂud better things, like the
automatic transmission snd. 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 mechanic has at his or her
disposal.

But if you manpaged to
filters changed and your gdr y
maybe that means that thék
other little jobs that you ca . The
more little jobs you do, the more con-
tldence you have, and then the more
jobs you'll do . . . it’s a very pleasant,
money-saving circle.

If you save money doing routine
maintenance yourself, you'll have the
money to gel those major salety-related
problems ironed out. things like tires -
and front-end repairs. And that, aller
all, is what **The Backyard Mechanic”
15 all about! ' '

e




he routine usually goes like this:

you pull into the gas station and

tell the attendant, **["ve had a flat
tire and il's in the trunk . ., can yoii
fix i?"" 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

STEP tr—nftate-the tire to-about 20 psi and use soap solution to locate puncture, Deflate
the tire completely. Demount the tire carefully, using ample lubricant te prevent bead damage. X - .
X : e Of course, sometimes, they'll try

to fool ya and say. “"Sure, we can fix
it, but you gotta leave it for two days!™
It all comes down 1o the same thing . . .
many stations just find the hole, uge
an air gun to put in a piug drenched
with rubber cement, add some air, and
give you back your “‘repuired’’ tire.
[t vswally lasts unti) you're out of sight
of the station. Sometimes, thaugh, 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 thorcugh way
10 patch tires so that they would be safe
as well as sound. They told us " YES,”
and then gave us the step-by-step de-
scription of the -best way to correctly
seal a puncture in a bias, belted bias, or
Pz radial tubeless tire. They also gave us
. STEF 2: Locate and mark-the damage. Remove the puncturing object and genlly probe some safety- tips that can rea]]y help
.- tor evidence of separation ﬁnﬁun flat damage. save your bacon.

S _ . | ~ So, if you get a flat, take this issue

iif : s ’ - . and get on down to the base hebby shop.
{ : ' - ; If you're too far away from. the hobby
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" for Tube

[ shop. ke 1 ooa rehable garage and
el “em o you want the bre patched this
way, and this way onfv Alter all, vour
safety, anmd the safely ol vour passen-
ers, 1% oo important to trust to a seg.
and-class tre repair job!

SAFETY TIPS

both sides ot the tire to be sure the
beads are evenly seated. 1F not, cotne
plétely detlate the tee, unseat the beads,
and repeat the entire mounting pro
cedure I o nng-type ot other bead:
seanng desice s oused, (ollow the man
slacturer s anstiuctions 1o the letter.
Again, pever eveeed S porends ity
B Never repar uny tire without in HOR pressure.
ernal mspection Tor evidence ol dum-

age caused by runming the tire while CF
Flat. -

B Never repair tres with run ai Jam-
age . tread or ply separation, or defects

B Never repair tires which hipve Jess
. [

than */ia-inch read depth remaining .

B Never repair damage greater 1han
Ya-tneh in diameter.

B Never repair damage onside the
repairable arcas shown m the aeegm-
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 paunds, deflate

- the assembly, reposiion the tire on the
rim, relubricite. and remflate. Altér
“seating the beads, adjust inflation 1o
recommended pressure. Allowing the
alr pressure to build within the assem-
bly in un attempt 1o seal the beuds 15
dangeraus. Inflation beyond. 40 pounds
pressure may break.the beuad (or even ’
the rim) with explosive force. Inspect .

larger than ihe patch.

| 77

spatre. st oned ol haba

ssTires.

B Although the maor ure companicg
sav it g properly sepaned tire s ase
gowd s pew s we sillyremeniber when”
aorepamred e was relaed 1o use e
spare onlve Sooal we were going o
carry heaaoy loads, o drne on free-
wans o rood portion of our i, we

would plave the repared tire as the
)

a4

vontinued

v i .
STEP 3: Spray liquid rubber buffer on the inner liner. Wel an area slightly larger -than
the patch you're going to use, and allow il to seak tor 15 seconds. Remove dissolved malerial
from inner ingr with a scraper. Center the palch over the damage and draw a circle slightly
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BIAS AND S -
BELTED BIAS X . — ) - A
. STEP 4: Buff the area.lighlly or scrape it with a wire brysh to remove molded pattern on
1 1 innerliner, but don't buft through the innerimer. Vacoum to remove dirt and rubber dust.
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v RADIAL ™
' Fig. 1
NOTE: i the hole 1s too small for insertion STEP T: Attach i Hig:probe. )
of a plug. skip STEPS 7, 8 and 9. Use STEPS Bon't touch the suriag) nt aliow
2 and 11 insiead. . . the cement to adhere §
STEF 10: Insert closed end of the wire-inserting 100l into the §
" through the “eye” of the tool about Ya-inch. Apply cement to the plisg s :
A of the inserling- too! with pliers and”pull the toal and the plug into 1 y m
T : Only one.thickness of the plug should be required to filt the hole. Remave thesinserti
T ey - o Sy
: A : . 78 12
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STEP 5: Apply cement v i =
cement Be sue the cement yo
ared and work b ap and e b
plug snt raaquartd 10 ey Case M
regeure a pag, Dul 10 Bole g 100 Simal Loongedl ')0{ Vine prodbe and the plug withoul 1he wre corg tleanng the plug

vy s ApeGibeally designed tor cold volcaniaing inghtl

)

STEP 8: inserl the piug !
tlm_'mmih seand oand repwed ST
sirlace as shownh Romow e probee 'Ll\-‘\:‘y antd ge toy STER 12

e

ng a clean. hrush, anol\, eetppeEnt h Bnlrﬂd area Don't overlap onto unbulfed-area Allow cemenl Lo dry tor 20 10 30 mmutes

THsetet bt dont do ot by mnpmq |hp probe e can of cemenl because thatll contanunale he
FEP 6: Insert the probe nlo the damagod
CeMovy | pink from the hole Then repeal steps 5 and 6 agamn [ thehole 15 oo small (o prohe. 1nen g

an i “ﬂEP 13 ANOTE I a sleel-belded ias or radial construchion tre has a punclure g encugh to
go o STEP 10

v e e hole The plug must extend above bolh Ihe tread and the mnerliner surlace If the phug pnps
FFS 0 and B aang two plugs on the probe  (ngnti STEP 9 Probe should extend throughdhe (read

ug ton annerliner side) ! yzanch above surfaqe Dan't pull on the plug while ¢uiting. 1nghly STEP 13:

R o
coartined

Lt
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’ Tl e ' - . continued
. w,_’%
. b
]
v center the patch on lhe nglp'-usmg thumb pressilre rght, STEP $5: “Stitch" patch down,
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eplacing auLﬁmDBile headlights

is as simple; as turning a screw-

driver. Aiming them, correctly
i§ also relatively edsy. .

First of all thereare some of you out
there that can't be¢ wusted to buy the
correct famp for your vehicle. How-
ever, everybody shoyld pay close atten- .
tion“as 1 feel\ﬁ quut COMINE on.

Walk to the fmﬂl of the car and take
a good, long look at the lights-They'll
either be round or rectangubar. Remefi=-.
ber which. Better yet, write,it down

on a slip of paper. Now cuounl the,
- number of head]ights There should
- beeither woor four: If you get a num-
,Ia%r different than/two or four yon've
countéd  something that~isn’t a head-
llght or ¢sur vehicle has an%uxfhary
tmg system, I{A little’ hm here
wukiliary lights ¢ e_fh.ﬁually nar built
2 Lnto the body of the Earp. while head-
lights normally a
exceptlons“‘to fthis| but’the; @Op]&ﬁhdt
" buy the cars that are the E}tceplmﬂb 4]
usually know it to. begm with,) .

With six you 90‘3 a hoad-eho- Iaf
they are round-and thete, are ;we*’of
‘them, you'll need T-inch - replaceinent
lamps. But if there are four,rbund head-
“lights, it is the 5%- 1nc:h\,mod I;Ihat
will be required. | B
~ sShould your véhlclaghavcﬁ m
tangular lights, th+n you‘ll nﬁ 5
| replacements.. Fuur rettangular Ilghts
call for 4x6-inch fepjacements.~ 22 *

. With both found and *‘Squar®! tio-
light systems, tigre s gnly -.one type
 of replacemgpt Bulb; however, the

'fBIII'*llgh! rnodels"é%me i two types.
One is a Iow;’hlg ltght whlle the other
is a high beam onlly: How do you*knov _
"-':-whlch you ngedp ’Stmp}c the lights

sest to the-sides. of ‘the car (or top,

‘on some) are the Iow/h:ghs while- the

~inside -oF lower lights aré highs only...

Guostlon. “A- vehicleé tias fouf,
-75und headligh®. The left-tight, closest
4 the. ‘gralle,J
: E)lg\_ce

A

"

med_out What re-
amp iqs required?’

200mm “squarc

7-inch round

5%-inch rbund low;’h:gh

5% lrLch round hlgh

. B.
- C
- D.

Sbuiltin. There Are wh .

—

‘Answer: D. The quad-light sys-
tems use the smaller bulbs with the
low/high beams .mountedas far to the
sides of the vehicle as” possible, and
the high-beam-only, lights mounted in-
side or below the others.

out withatho old, in-with the new:
Whether you're replacing a burned out
bulb, mstallmg brighter halogen seal-
beams ‘or European-style headllghts.
the steps to take out the old, put in lhc

~agw arg, the same:

But before- we get started, a few
words- aboul screws. Most- automobiles
are put together~with Philiips head
. screws which_ allow machine assembly.
Thc head can become clogged with sand
and dirt maklng it” difficult to get at.
~Fhe more serious mechanics might

* consider. replacing the Phillips head

screws with slot head types.
!Addluondlly, glmost all the screws
in the headlight aSsemblles are exposed
to read splasﬁ and are trequenlly rusted.
It is wise to spray them with rust-pene-
teating: solvent before €ven. thinking,

Eput turning them. W’#tevq you do,
don’t: force thefii:or ould-ruin the
3 Mounting fﬁ'reads T

Those’ of. you with conbealed head- :

lightssare- going’ to have to. find;, @ way
Bf"keepm thdtc T of en;v\vhlle Fwork-’
ing’ on g lights. "Mo5t manuals -will
el you how to, accomplish this. If not,
affnos(_any
“agencd‘n‘p' ide such ch informatton
over the, teléphone’ Sometimes it's
easiet g just I‘emovg: the cover~ -

- To get at thie*light itseif, remove the
-headllght body molding. It is usually
heid in place by sheet’ metal scréws..

Once you've put the molding aside. s0’

that you don’t -step on i, remode the

* retaining ring’ screws and the- retaining

* rinig. Now_all. yeu have to do-is.care-
fully pull ‘the heaﬂhght assembly ont
-and unplug it-from its Wiring as‘sembl[ 8
the * ~
assembly’ and carefully. push thé unit'
.. back into the adjusting’ ring. “where the -

——Phig; the replaceifient Tamip-i

‘othet bulb yas removed. There are

ic or service ‘mans

Tree

P

'I'he Bat:kyard Menllaml:

— e — 3

the retammg ring over the bulb and !
install the attaching screws,

Angther word of caution: Don’t
_over-tighten the retainin® ring screws,
when installing quartz lights. The lead
¢rystal lens of these lights get hot when -
operating and the stregs from over-

- tightening can easily lead to cracking

a

glass tabs on the replacement bulb that -
help position ‘the lamp -when properly.

aligned in the adjusting ring slots. Put.

from vibrations or even cold water
splashes. :

© At this time you have to decnde i
the moldmg allows access to the ad-

ot ]eave it off until the headlaghls are
'almed otherwise put it back on. The

same with the door or cover, if you
removed_it. '

Ready, gim, 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- .
able 2aimer or casting shadows on a
wall. Mgighboring backyard mechanics
with more than one car per family
might pool their resources for a $100
portable aimerg However, most of us
will have tq trek to the auto hobby shop
to use one. .

- A versatile device, this syslem con-
tains two aimers, with adapters fof twg-

“gand four-lamp systems, rectangular
" headlights and floor slope measure-
ment: Floor slope measurement? Yes,
floor stope measurement. . It's like this;
if you aimed the 11ghts while the car
SRas an”a hill, they would be properly
aimed. only for that hill; Therefore,
you must either have the car level
whéii' actually -aiming the lights or

 make gijustments for the slope. “Which

brmgs up another good point: Always
‘have thestires properly inflated and at
least half a tank of gas in,the tank before
attempting 10 aim the lights. .
- You setart- the aiming ‘process: by
placing one of the aimers with floor

-vehicle, of eburse.- Then Tevel each
. adapter with the built-in bubble level
“and a;ijuslcr Now look inte one aimer -
tq;mng‘ the dial urml the image from
‘the other aimer is lined up. The dlal

cannnued




the backyard mechanic |

" ,continued

E

ARer Imsurlng that the door will stay open, remove lthe head- Having removed thres screws, you can now remove lhe
- light bady maiding 1o gel at the lamp. ~ headlight retaining ring. -

‘Pulling the lamp slowly from the housing, simply unplug it ' When pushihg the bulb back inilo the housing bé.sure to
and plug in the replacement. # ’ align the tabs on the light with those on the housing.

3
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reading is the slope of the Noor. This
reading is then dialed into the aimer to

automatically compensate for the {loor

slope during alignment.

“The aimers can now' be attached to
the bheadlights via o special suction-
cup arrangement. For vertical adjust-
ment, turn the screws until the bubble

is level. Horizontal adjustment is

aided by a set of mirrors and 4 split-
image Tocusing arrungement. When
. properly aligned, 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 -

ghoul al] this fancy equipment - pro-
viled you have the time. First you'll

need a level area about 5‘0 feet long and
a “‘screen.”” This level area will have

‘1o be easy to get ta and easy to find

reference points 'on. This will allow
you to duplicate the set-up in the future.
The screen can be anything — the ga-
rage door, 4 wall or a piece of plywood
a few inches wider and taller thamhe
Iront of your vehicle.

Adeally, you would [lirst take the car
to 2 protessional for aiming, Then you
will position the vehicie an your level
area, square with the screen and mark
on the screen the center of the beam

- patterns. 1t 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 ol the car in reference 10 the
screen to make [(uture duplication
casier. . :
You'll develop a marking system
that best suits you, But il you are look-
ing lor a place to start, why not mark
the center of the low beams with an

- continued

It you are Installing European-style quartz lights be careful
not to overtighten theiretaining ring screws. The lead crystal
emses of these lights get hot and the stress from overtightened
Crews can f.-asily crack ]tham, n .

I =

am

m b 0 e . AR
_Ralsing or lowering the. b%,;i'm pattern is accorplished by
_ lurning the-adjusting screw gt'the‘,top of the assembly, R
i ' ' . v 2" : -
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the backyard meé.hanic

continued

I3

Now that you've

purchased more light,
how do you get it to shine .
on your subjects?

Horizontal allgnment of the lighis is
“accomplished via adjusting this screw on
the side of the assembly.

The vehicle almost 1ooks happy with
its lights alt aglow.

SMICHIGAN #79

GWZ:875

GREAT L& KE
ATATE

Alming 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. :

2
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L Similarly. the centers of the high

about four headlight sysiems?, Caver
the low beams when marking for the
highs. The reasoning is simple:” [ the
low beams are aimed correctly; they'll
alsb be correct when switched 10 high,

OK. now the next tinye you want i
aim your lights, just duplicate the set-
up and adjust the beams to your cénter-
ing murks. _

All of this done
headlights 25 feet from the screen.

Cutting the expense: i’ you don't

want to pay for a proi'cssiohal aiming
you cat still 'use the scraén method.
ast shop manuals will-have the light
attern and’ measurements in them.
Jon't happen to have a“shop manual?
Well, on high beain ai 25 feet in front
of the-¢dr’, the center of the light pattern
hould be at the same vertical height as
hie headlight centers ‘and at the same
orizontal distance between the head-
ighty divided equally by the icar’s cen-
etline. See the diagram on page 25.
. Aiming European headlights: For
hose of you -outside the continental
nited States here aré some 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 bath
ow and high beamns such as the 7-inch
unds) are aimed on low beamn as the
igh beam 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, because that is

beams can be marked ""H.”” What

with .the front of

adlights
and auxiliary Yamps 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 DRIVER 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
50 are ofterm Higher than
speeding penatties, . .

And a final pfea for sanity:
MNever;'never use high beams
or driving lights Bs, weapons
against your fellow motorists,
please.

- )]
e

N . IF . .
what they are. Aim the H1 inner beams
parallel to the ground and straight ahead.

Alming iuxlllq_rv lights: The screeri‘-ﬁl

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 authon- -
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ties about the rules covering these units.
Driving lights used almost exclusive-
ly for long range should be aimed
parallel to the ground and straight
ahead. Driving lights used as cérner-
ing lamps should also be aimed par-°
allel 1o the ground but 3 to 5 degrees
left.and right, respectively. That's from
153% to 24'2 inches off center at 25
feet. An alternative is 10 criss-cross the
lights 10 to 20 degrees: That. works
out to Q4 inches at 25 feet,

og lights are ancther story. First
of all, most states with laws.regarding
fog lights require ';E_Zn the “‘light beam
(measured a maximum of 23 feet in ITont
of and td left of center of vehicle) not

‘1o be above a point 4 inches below the

center of the fog light.”” If you can
come up with a concrete aim [rom that,
tell mg. And that is also why we con-
tinue_to_advise checking with local
authorities — and the guy that sold 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 Ya-degree
down and 0-3 degrees left-and right.
That's above 23 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 paratlel 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 ands*
not necessarily legal everywhere. Check
with the local authorities. o~

And, yes, we will be covering in._
stallation of auxiliasy lighting systems
in the near future.

In’conclusion, good aiming and bet-
ter night visions. '
et
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U's no secret the price of automo-
biles is skyrocketing. The last new
car with a base price of less than
$4.000 disappeared from the
American scene in April. Meanwhile,
anflation keeps the price of used ve-
hicles even with the original purchase

price. Add to this tightér credit con-°

trols and many peopie ar¢ finding them-
selves oul of the motor vehicle market.
Only a few people can affurd new

vehicles every two or three years. Most-

of us are looking at four, five oOr siy
years between rages. In fact the aver-

age age of 4 car on the road today has .

risen from S'%. to 6% vears old. ,Even
then the costs are more than we can
actually afford.

[f only cars could last forever,

The truth 15, they cidn last forever.
Look: around. You'll see backyard,
shade tree and Saturday morning
mechanics keeping 20- and 30-yeur-
old vehicles running. There are. algo
the classic car buffs.

must be driven regularly because ‘the
vehicles deteriorate l.mcr when not
used.

So whal's the secrel Lo Keeping cars
looking and running hke new tor [0
20. 30 or more years? Preventive main-
tenance. Preventive maintenance
encompassing the entire vehicle:
mechanical as well as appearance. both
inside and out..

Prevenlive maintenance begins the
instant the vehicle is delivered. If it
15 a used car. you pave it a complete
stem to stern inspection before agreeing
to purchdse. You should do the same
with a new vehicle. Visually check the

- entire finish for.paint chips, thin spots,

'

And museums
discovered long ago that their treasures’

|

Cars can last forever with proper preven-
tive maintenance programs. The newest
car in this group was made more than 13
years ago.

make ynur car

overspray and even bare metal. Check
the ¢hrome for dents. scratches and
coverage. Look over the interior for
rips. stains of even missing trim. Ex-
amine under the hood and the under-
side for fluid leaks and sloppy -work-
manship.

Although most new vehicles pass a
good guality control before leaving
the factory. a let of damage can happen
duting shipping. Are there signs of
hastily-made repairs?

Everything should be noted by the
sales representative and yourself along
with an 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 sull plenty of lhlngs o
do before teaving the dealer’s lot. For
example. maké suce your vehicle has
all the options on it that you ordered.
Make sure they all wotk, too. Read
the owner's-manual and opeérate every-
thing according to the instructions.
It's not tun to run into a blinding rain
shower and spend fivé minutes fum-
bling for the wiper switch only to find
oul they don’t work,

Read and fully understand lhe'.

warranty. And don’t forget to ask
about getting an extended warranty.
It'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 po without saying, but
here goes anyway: Check the engine
oif, 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 corfrect, but
because your own gauge will give you
the same constant pressure check.

“You'll need at least two books in
addition to those that came with your
vehicle. One with words uand 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- shoot:ng 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 mainienance is due and
L] *
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future expenditores. This log should
fit into the glovebox? Although you
will develop your ownl way of record-
ing entries, the article {*A Case tor the
Log.”” in the March! 1979 DRIVER
will provide a good starting point.
Since yau're plannifg on keeping this
I:vehicle forever, you may even record
ashlngs and waxings. -
With a pre-owned vehicle, you are
gomg to want (0 completely clean the
engine, engine compartment. drive
frain and chassis before going too far.
F spray-on water-soluble degreases
nd running warm water. should re-
move most of the dirt. A gmall wire
brush can be used to remove rust from
the exhaust manifold. Smbborn stains
may require the use of lacquer thinner
bt a soft rag.

other projections from past costs_into

car covers thal are water repe'ulam not waier pr001 are best because they allow_the finish
io breathe. .

.With the engine, its compartment,
the drive Frain and chassis complétely
clean, check for leuks, oil stains, rust
and signs of neple®t. Repair these
before attempting any turlher cleaning
or appearance doctoring.

Small cans of spray paint available «
at all auto parts stores, ineluding the
large discount chains, make engine
finishing easy. Make sure the paint
used on exhaust manifolds, mutflers
and exhaust pipes is rated for very
high emperatures. Polish chrome or
aluminum parts with paste cleaner.
And coat all unpainted metal, rubber
and plastic with §ilicone spray. Allow
the silicone to dry and then buff with
a soft cloth. Periodically. respray these
surfaces with silicone.

You will wanl&fo paint, polish and
silicone new cars as well.

THE BACKYARD MECHANIC

&

While sustproofing 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
spraved within three months of pur-
chase, it will usually be guaranteed
against rust for three 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
coal sealant must be put on before any
wax has been applied. If the vehicle
has already been waxed, the wax will
have 10 be completely removed with-
a solvent. After the base sealam coat
is applied, there is a conditioning coat
that must be put on every six months.
Iy as easy as washing and waxing.

With older cars you'H want. to’ re-

e

. 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 10 take caresof all
those nicks, clips and scratches before
applying silicone. Be sure 1o com-
pletely clean the area to be touched up
of ! dirt and old wax or silicone. Use
w small No. 1 ar No. 2 artist brush,
building the paint up in layers. If you
gel a lacyuer 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 tres with silicone as well as .
- silicone-spraying rubber bumpers,

At least ence a month you'll want
o wash the entiré 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 stainy. The solvent that
rustproofer gave you fo clean up his .

confinued’
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overspray works best.- Touch up any
new dings or scratches, finishing them
-over with sealant conditioner or balster.

There are several good vinyl cleaners
and conditionefs on the market for
vinyl roofs:
them when you're done.

"Window glass 1s al whys cleaned with
an ammonia glass cleaner and paper
towels.

- If you are using a wax. rTewax every

Remember to silicone |

three months. The silicone conditioner .

is an every-six-months job.

Even if the *vehicle is always ga-
raped, get a car cover. The dust in the
garage damages the finish. When the
car is outside, sunlight, dust, dirt and
pollution take their tolf on the surface.
The best car covers are water repellent,

not water proof. Water-proof covers

don't allow the car's finish 15 breathe.

Moisture trapped under a cover can
* blister the paint.
s+ The interior of the car i¢ like the
inside 0f 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, dashbourds and weatherstnpping
should be cleaned with non-abrasive
vinyl cleaner on a soft cloth. Treat all
cloth as.*dry clean ooly. ™

Use a leather spray cleaner for
leather. Then replenish lost lapolin
with a '“hide food.’
pletely wipe off excess cleaners, con-
ditioners and saddle scap. especially
from cracks, because they can make

L Always com-

-

continued

Preventive rnai'ntenance meéns mare
than checking items; it means replacmg :
parts bafore they -fail.

the hide too soft will pull apart.
Flexible Jeather putty can be used fo
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 nol the least of which are what
you put into it and what you demand
out of it. '

Even if your Gar will run on ieaded
gasoline, use unleaded if at all pos-
. sible. Lead 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
parl's life span.

After break-in, use a_high detergent
oil of the weight recommended by the
manufacturer. These oiis cling to cylin-
der alls and bearing surfaces, pre-
ver .g start-up scoring.

TR: oil and fitter must be changed
regularly, whather the vehicle is driven

‘ketone or acetone. If you have a spot

" chrome,

" thing around the metal, making a real

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 facquer 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 il finish on unvarnished wood-
work. .

[nterior bright metals such as
aluminum, magnesium,
brass and stainless steel are best cleaned
with an ammonia glass cleaner. Paste
metal cleaners tend to get on every-

mess.

Now spray -everyvthing that isn’t
fabric (or glass) with silicone and
buff. Everything from the dash to the
weatherstripping. You may want (o
use a special leathier protectant, bat
silicone will da the job there alsa. Wax
the door jambs and ¢nds. Use uphol4
stéry stain-proofing spray for fabrics.

Use coco or sisal floor mats to pro-

dirt out as well as rubber or vinyl, they
allow the carpet ip breathe# As with
the chr cover, moisture wgn't be
trapped under these type mats.

[f you are any kind of a backyard
mechanic a1 all, you'll get instruments

il

Get
kg'é"h
I.eafdfli)ut

or not. Everyday use contaminates the
oif with dirt and partially-burmned -hydro-
carbon resins. "Mganwhile, the oil in
engines that arent run regularly breaks
down intc a gooey sludge that has a
high acid effect. And always change
the filter with the oil. A difty filter only
contantinates the clean oil.
erhaps the biggest determinant in
. engine life span is your drivifg habits.

88

3

a

. . . ) .

. with oil and lifts the entire block to an

‘Vapor built up in the syslem. during al

" to light problems that may" have’ bee
~overlooked in day-to-day commuting.

Stop-and-go commuting to work or
driving siowly to the corner store and
back are among the wotst as far as
enging life is concerned. Pgrhaps the
best exercise for your engige is 20 miles
of continuous highway d¥iwing. This|
raises the oil temperaiure to a normal
operating range, coats bearing surfaces

even temperature. Heating up the en
gine and auxiliary systems in this wa
burns off many of the corrosive de
Josits. These deposits came from wate

those short trips.
This 20-mile exercise will also brln



Auto hobby shops support lhe idea that cars can Iast fOTGVur Aﬂer 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

prcbably is an ammeter, water temper-
ature and oil pressure pauges. 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. MNot
just the, routines such as changing the
oil every six months, but a full-scale
plan. The pian 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 pregrams
in them. Other good sourdes &f infor-
mation about what-tg-do and when-to-
replace are service managers and me-
chanics who werk on your type ve-
hicle--The }@-year maintenance plan
on these pages reflects the average life

Whenever you are working on your ve-
hicle's painted surfaces, use clean
turkish towels only: Yes, last year's
beach towet qualifies if it is clean, sofl
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

=

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 vse.

With many replacement items, 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 fast three or

more times longer than a $50 unit.

The same is true when it comes to
batteries. And the real bargain in keep-

_pressure with long arm-length strokes

in line with the vehicie. Never use a
swirling motion,

Chamois should be used only on a
surface that:is completely free of any
dirt or pastictes. if you just washed,
rinsed and dried the car and want to
wet it down again, then you can use &
chamaois. Otherw:se you may scratch

the surface. )
89 .

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,

Camry this theme over into buying
new units instead of rebuilt replace-
ment items.

It is also better to do ‘‘system’’
replacements rather than wnit repairs.
When you buy a mew 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 i5 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, stap and compare your car
and the care it will be gerting -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 sawedoff
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 flaor.
You aren't faced with any repair bills
that you haven't already taken care of
or at least programmed inta the budget.
And, if you were lucky enough’to buy
the right car, your vehicle is incrgas-
ing in value every year. Togp all this,
you can continue to drivt?%r car Ifor
the next five years of more=for free.
. Sure, at the end of 10 years the rar

" might need. a $450 paint job (dan'r .

get the $69 paint job because it loaks
like what it is—a cheap paint job) and
a similar expenditure for chrome to
make it loék 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
lovmg care.

. contipued
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the backyard mechanic

The
lo-year

1oo 000 mile plan_

continued

This maintenance guide reflects the average life span tor a front engine/rear-wheel-drive American sedan. [t is only a reference

point from which you can develop your own lifetime preventive maintenance program,

‘Check:

R Engine oil level

B Tire air pressures

B Al exterior lights -

@ Brake operation

B Emergency brake operalion
| Horn

MONTHLY
Chechk:
Battery fluid ievel
Windshield washer iluid level
- Coolant levet
Airconditioner belt,
Tire wear
Brake fluid ievel
Power steering fluid leve
Power steering belt
Spare lire pressure

If you havent been using the air condi-
tioning, run it al full for at least five minutes.

SEMI-ANNUAL OR
EVERY 7,500 MILES
Chock:

All drive betis

Starter connections

Alternator connections

Radiator hoses

Clurtch play

Radiator cap pressure

Manifcid heat valve

Air conditioning system for leaks
Aijr conditioning refrigerant level
Windshield wiper blades )
Windshield washer system

Raplace:

® Engine oil
B Oil fiter

Lubricate:

B Froni suspension

© W Timing

Adjust:

Rotate:
W Tires

Put a coal o! conditioner or wax on lhe
exterior of the vehicle as well as respray ~

everything with silicone.

ANNUALLY OR
EVERY 15,000 MILES
Check:

M Entire brake system
B Tire tread depth

B Shock absorbers

B Engine mounts

B Stesrdng linkage

B PCV Valve

8 Sparkplug wiras

B Rear axie fluid level

Replace:

[ Sparkplugs, points and condenser {not

on CDI systemns)

B In-line fuel filter

# Windshield wiper blades

B Coclant, after flushing and back ﬂushmg
radiator and block separately

Lubricate:

B LUnivarsal joints
B Shifting linkage
B Wiper finkage
W Hood reisase
| All body hinges

Adjust:

M Dweli

® Clulch pedal free lravel
Clean:
| Air filter

EVERY TWO YEARS OR
EYERY 30,000 MILES
Check:

* B Emission-conirol system

i Haﬂialor cap

. Replace:
‘W All drive betts

‘W Air filter

B . Sparkplug wires
@ Distributor cap and rotor {not on CDY units)
B Crankcase breather air filter

B Transmission lubricanl and filter

E]

Adjust:  /

B Automalic transmission
@ Front suspension and steering
[ ] Aulomanc choke

EVERY THREE YEARS OR
EVERY 40,000 MILES
Chacl:

B CDI for voliage output
B Wheel bearings, always repack and re-
place seals

Rapl'aco:

B Al hoses

8 PCV Valve

B Differential gear oil

!“Original equipment shock absorbers

———ara,

A car -
with a

dlﬂ‘erent 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 par life.

While ball joints, control arm pivots

miles, the grease does get contaminated

20

_Because ‘automatic transmission fluig
and tie-red ends should last 100,000. ..

b .

with dirtand water. Install grease fitting
in lhosq vehicles with “lifetime” -tubri-
cation systems, and lubricate the fron
suspension every 7,500 miles with th
highest quality mdlybdenum disulfat
lithium grease. It wouldn't hurt tb repaciy
the whee| bearings then, either.

Replage manual transmission and
differential gear oil every 30,000 miles

has a harder life, replace it and the filte
every 15.q00 miles.

l
i
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EVERY FOUR YEARS OR
EVERY 50,000 MILES
Replace: i

@ Batlery and cables

H Coil

& Brake linings. wheel cylinders and master
linder .~
Tires -

EVERY FIVE YEARS OR
EVERY 60,000 MILES
Replace:

B All light bulbs

B Al iuses '

B Complete exhaust system including: cala-
Iytic converter . ’

B Manual transmission tluich F

EVERY SEVEN,YEARS OR
70,000 MILES' :
Replace:

B Thermosial

8 Water pump

B Fuel purp .
B Universal joints

EVERY EIGHT YEARS OR
: EVEHY[.'S0,00D MILES
Replace:

B Wheel bearings

® Ball joinls

B Tie-rod ends

B Sleering idler arms

y

RSN e T

It this is your nexl pYyrchase, we know you'll wanl it to last forever. With preventive mainte-
nance and lots of tender loving carehany vehicle can have a long life. By ihe way, this is -

the Ford concepl car Fiesta GTK—4 station-wagon design with room lor a driver, four
passengers and their lugdgage. . - :

EVERY NINE YEARS "'\ . EVERY TEN YEARS OR ',

EVERY 90,000 MILES | - \ EVERY 100,000 MILES - . .
Replace: - - . i

" . You've reached your ggal.

b
.
,
I-Et : ) ¢
the . nela Ier "
. ’

i @ Carburelor compiete with hoke - ¢ “Even (l smalier engines need T
; ~ B Starter and solenoid a complete overhau! dtsihis ’ C
B Alternator point, you shoutd still have
B Vollage regulatar } ! .\a car that looks and runs as good .
B Power brake booster s new. [l may even-serve ‘ *
B Power sleering pump ou for ancther 100,000 miles . - *,
- . . more. L Wt
- \ v . :
. .w . . :
T ) l\c L B -
» With most new. cars, your, firs| mainte-  m.the automatic transmission Huid is
nafice is due at 7,500 miie or six propet - T, -
T ) months. As the car is still under war- W therg's.enough lubricant in the gear-
a do It : . _. ranty, let the dealer do it, but chéck to - ., box -\ oY T e
L . "7 make surethe mechanic amuallé\did it.” M the'raar axlg-h}s enough of the right , .
P LT x\ -, weight W ] .
i Make sure: . o\ A .,
[ ] 'yQu got a.new oit filter o ) o i .
. W the.drain gil plug is secype - Y -
L, . M the crankcase is full o

| the coolanf level is correct

& .the power steering fluid level is rigHt_
[RL ! : .
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How the maintenance

_of an auto log

wa

" alout one -of the best indicators of ail -

. keeping a log.

can save money, time

and grief * -

by GEORGE F. HATVANY ..Jr

ave you ever wondered

when was the last time you

| changed plugs and points,

or the lagl time you charged. the air-
conditioning system, or had ‘the shocks
replaged, or rotated your tires? How

tor ulerfin}_, you to the peed for 2 fune-
up . . . gas mileage, is it hotdmg its

“own or ahpplng? A]l these q[l&xtmﬂa__

anél many more can be an«.wered tﬁ

A small addreys l‘fnok ‘or* nole
can be used as a Jog, One car Be: pr

* chaséd for 50 cents o a few doI ars

“at any stationery store,

I recomm_cnd
keeping it in the glove compartment

of the.vehicle along with 4 pood me-. -

chanical pencil .with eraser.

The log should be:broken down into
two sections, a maintenance/replace-
ment section and a gas mileage section.

The maintenance/replacement. sec-

"1ion is located in the front of the book

a

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 lo
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 bell re-
placed and car waxed

."45,133 —5'Sép 76 — waler pump
- replaced with a rebuilt unit '
46,013—21 Sep 76 — a}l four sets . .

of brake shoes checked, look like they

-"have ancther 20.000 miles on them,
_check again at 66,013 miles -

Suppose_ the water pump is again re--

placed in another 10,000 miles. 1
recommend lining through the 45,133

. mile watep pump entry in such a man-

ner as to leave it readable, example:

%ook

~points in and did a

45,1335 Sep 76—
weith o rebuilt uRit

The lining through will alert you 1o,

the fact that water pump work was again
done at some later dute. Log the new

water punip replacement, c.x.nnp]"é"‘"
55,300—17 Aug 77 —replaced re-

built water pump with another rebuilt

.unit, got 10, 167 miles out of old unit.

Il your vehicle starts 10 run rough,
no sense in replacing the plugs and
points and giving it a tuneup wilhout
first checking your log. Could be your
fog reveals you put ncw plugs. and
tune up only 1,500
miles ago, so the prohlem could be
faulty fuel filter. Use your jog us a
trouble-shooting aid and anti-rip-oll
device. If you have your car worked
on by someone other than yoursell,
‘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 1he Jube jobs and eil and oil
filter changes. [ think the time of your
next lube jab and oii filter change
should be written on the face of your,
instrument cluster glass with a dark
grease pencil, 5o it will always be,in
front of you as a constant, remindet. -

Should you change plugs just beg- .

cause you have 10,000 miles op lhem '.

if they are performing well? The an;,,wer

. is no. But how do you know ~whether

plugs and other ‘parts need ,re‘blacmg°
If the vehicle is obviqusly tunning 9k,
properly, then look.for the problem, If *
the vehicle is running réasonably well,
then a drop off in gas mileage as cv;-
denced by the second pan of your log., ©
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the gas mileage section, could tip you
olf as to when parts replacement and
tuneup are fequired. '

Every gallen of gas put through your
vehicle should be kept track of starting
at the back of the log and progressing
toward the froni. Gas mileage doesn’t
‘have to be compuled every time the
tank is filled but a running record misl
be kept so as 10 compute gas mileage al
. a later date. Sample gas rmlefme entry
for my motorhome:

(1) 21 Nov 75 (4 56,677.5
{2y 1252 (3) 14.19
(3 50.4

(1) date tank filled

(2) miles driven at time of {ill up.. sub-
trag(_previous odonieter n_admb from
prcxenl one

(3) amount of gas required to fill tank
(4} current odometer Teading

(5) miles per gallon obtamed clwlcle
(3) into (2)

The, trick is to arrive at the aptimal, fat
mlleagc for your vehicle.

“When u new or used vehlcle is pur-
chased [ suggest if he tuned. by an’ ex-
pert, yau or a good; mgchanic 5 Once

* the vehlc.]; 8s ﬂpumﬂu miles per galiw

s delt,:_rmmed use it as a companso‘r

- "Uld& No sense’ in cifanging plugs i
- péihts ,,.:md tuning ug “if syour £as mile
age ‘usn't dedréased or the vehicl
, -hagn’t been funning improperly. Also
w‘hy take the carbLfretor apart at 60,00(
miles if the ear is funning properly dnc
lhe miles per gallcm obtdined are righ
up there with ~ydur, optimal figure.

T A well mmnlamed log can saveayot
tigie, monf:jb ‘and a good dea} of grief
‘Look at thed TOg as an aig mainge
nanee, troubfe shooting #nd arriving
at a fair pri’Ce pald for repairs -or ;na'ln
tenance. ;
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