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POCA Technical Articles

Introduction

These articles were originated by POCA member Ted Mitchell and were designed to be
inserted to the Ford Pantera Shop manual, also known as the Pantera Technical Information
manual originally produced by Ford, for the Pantera. All of these articles are from the early days
of POCA and do not include any of the latest technical articles as currently found in the
newsletter. The authors are credited in each article.
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INTRODUCTION

s you canr see, wWe are
trying something new with the Tech
articles. They are designed to be
three hole ponched and inserted inte
the appropriate section of your Shop
Mammal or kept in a2 separate
notebook.  The Group npumbers and
Group headings will be comsistent
¥ith those used in the Shop Mamual
with the additien of a Group 60 for
HISCELLARECUS. I will follow up

vith ap Index page, listing the
Group numbers for ‘those of you that
want to keep a separate book Instead
of the Shep Hanmual. )

Bith a little luck and some
bdelp, I will try to start reprinting

some of the past fech articles ia

the ney forsat. I am excited abeut
this and I believe that it yill

1. PANTERA OWNERS CLUB OF AMERICA

produace an  excellent technical

reference manual..

I would appreciate: any
comments, suggestions, etc. before
we get toe far along.

Gzoup 00 will be. used for
¢omments such as this,. and can be

discarded instead of cluttering up

your reference.scenvnnnernnne.. 28
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it

The term “offset” az used
regarding wheels, i3 often
' misunderstoed, and iz very
matching
nan-ateck wheelz to  your

important when
Panters. When you order a
nen-ztock wheel you muat (or
zhould) zpecify the dezired
offzet. Thiz iz important for hoth
{ogka and handling
characteriztice,

Firat, we need 1o define 3 few
terma, g0 we sre sl talking about
the zame thingz.

WHEEL DFFSET - PART |

1 BEAD AREA: The ares where
the besd of the tire zestz. See
figure 1 below.

2. RIIn ¥IDTH: The diztance
hetween the INSIDE bead sreas of
the rim.

3RIM DPIAINETER: The
diameter of the besd area.

4 BACESPACE: The
meagurement from the mounting
flange to the rear bead area.

5. OFFSET: The distance from
the mounting flange to 3 point
midway between the front and
rear head areas.

RIM DIAMETER

FIG. |

by Ted Mitehell

You may have noticed that all of
the above messurements involve
the bead area of the wheel
which is impozzible 1o get to
when a tire i3 ‘mousted on the
wheel. Even when the wheel doez
not have a tire on it, the bead
grea i2 very difficult to measure

‘in relation to the other areas,

such az the mounting flange. One
hint iz that on cast wheels, the
mets! thicknesa near the bead is

‘approximately  1/4  inck;

therefore if you messure 8 1/2
inchea scrose the outside of the
bead ares, yeur rim width
ig 8 inches {§ 1/2 -1/4 -1/4).
Steel wheels gre about 1/8th
metal thicknesz, 02 § inchrim
would measure gbout 8§ 1/4
inches acrosg the cutzide.

Now, the PANTERA came with 7
inch rime on the front and §
inchrims onthe rear. With the
proper offset and tires, you
chould be able to run up to 8
inch on the front and 10 inchon
the rear with no resl problems;
BUT what is this offset jezz?

PANTERA OWNERS CLUB OF AMERICA
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Offzet iz defined 3z the
diztance between the mounting
flange and the rim centerline.
Thiz diztance 13 termed pozilive
when the mounting flange 12
outhoard of the rim centerline,
and negative when inbeard. In
other wordz, deep dish wheels
{cometimez  called
rimz") have negative offget
Stock PANTERA wheels (7 and 8
positive

“reverze

inch rimz) have
offgel.

The difference between positive
and rwegative offset 12 2o
confuzing te most people. that
many dealerz and manufacturers
the desired
backspoce instead. Thiz.
with the rim width definez
the design of the wheel. Looking
agair at FIGURE 1, you can see

will =zzk for

that backspace iz one half of
the rim width pluz {or

minaz) the offget.

OFFSET IS IMPORTANT
Why? Faor lecks, it determinez

where your tire fitz in the wheet

gpening: but more importantly,
it determineg if your tire and
wheel will clear other parts of
vour car, the load on your wheel
bearings, and the  handling

characteristica.

Since I have covered thiz point
before, 1 won't get too involved
in the explanation. The steering
geometry of your car waz
dezigned to work with acertain
offset in yvour front wheelz so
that the sieering
intergect the ground ideally at
the point of tire contact. When
we change the offset of the

front wheelz, we usually gotoa

ax1z would

negative offget for lookz

and/or clearance. We then move

the tire contact out away from
the steering axiz. Thia causez
the ;:ar to  Dbe
zenzitive to forcez on the tire.

extremely

and we wonder why our beloved
Pantera iz darting all over the
highway, following ridges, or
when we brake. At the very
worat it could even jerk the
steering wheel right out of our
handz whern we hit 3 pothale.

So. when yvou change wheelzs,

whether for 3 different make or

3 different rim width, try
to keep the ztock offset or
very cloge. to it, OR pay the

congequences!

0.K.! What iz the stock offset?
I just went out and meazured 3
get of early wheelz, which
zhould be the zame az the later
wheelz, and

following measurementsz.

came ugp with the

T_iL @_,
i

15 ' YRS Anpe A%

~
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R anLp C

FIG. 2 PANTERA FRONT WHEEL

FIG. 3 PANTERA REAR WHEEL

RLVISED af25/6a8
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[ ran dcross s glbr arfek
written &y BiT Pason, whirh f
Houht it @ well with the recent
aréi ks on Whee! Ofisel, A

T don't know any Big Wheels
warth writing about, so from here

an, we'll call them wide wheels.

“Wide wheels on the Pantera can be

a great advantage they can also be

a terribie disadvantage.

Nearly everyone agrees that the
stock wheels on the car are not
what we'd call great losking--but

for getting the job dane, they are

the best. (We've all had girl

friends ke that.) The reasons
they get the job done are the design
and the material from which

they 're made.

Design wise, the shapes and
spacing of the holes in the web
{center) pump 2 phenomenal amount
af air to the caliper and disc. This
high cooling rate coupled with the
99%  magnesium  construction
really gets the job done to help the

BiG WHEELS AND TIRES

handling. ‘When the wheels are
replaced by a set of spokes, or big
heavy 2luminum  dudes, the
braking action is hurt because of
reduced airflow over the brake
units, and the offset of the
centertine is usually tos much in
the Brand X wheels, resulting in

screwy handling.

We are all aware of the final
results of High brake fade, but
hew about toe much offset in the
wide wheels? And having them

bath at the same {ime?

Going inte graphs and charts at
thiz peint is useless, because if
we all knew haw e translate their
results and apply them to the car

we wouldn't need this article.

The centerline of the wheel should
net be moved either way. The
wheel alignmen! cannot be done,
because centerline offset puts the
scrub radius 6 to a foct belaw
the pavement. This results in
handting like the car hed ftwo

seemingly fiat tirec in frent and

by Bill Masen

heckey pucks in the rear.

Besides ruining the braking and
handling, the popular beauty
wheels will also pound the
suspension bushings cut of the
A-arm  pivels. These are
expensive ta replace, and they
alsa are responsible for excessive

tire wear.

Gran Turisme has DeTomase
Campangela Mag wheels of the
proper  centerline dimension
available up te 14" wide, far the
racer, and 10" wide for sireet

and race.

| feel sorry for any of you out
there in Pantera Tand who have

disposed cr your original wheels,

Depending upon the manufacturer,
there are many wide tires
available in 7 and 8 inch rims. |
used 11" wide Durleps on my
stack wheels and it was something
glse,

Ask anyone whao rode with me in
"01" Yafler™, number 2049.

PANTERA OWNERS CLUB OF AMERICA




WHEEL OFESET - PART | Page 2

Reproduced for Pantera Owners Club of America

Offget iz defined the
diztance between the mounting
flange and the rim centerline.
Thisz distance 13 termed poszilive
when the mounting flange iz
guthaard of the rim centerline,
and negative when inhgard. In
cther wordz, deep dish wheelz
called
rimz")  have negative offset
Stock PANTERA wheelz {7 and 8

have

az

sometimes “reverze

inch rimz}
offsel.

pazitive

The difference between pozitive
and negative offset

1 zZo
confuzing to meost people, that
many dealera and manuiacturerz
azk the

-backspace instead,

dezired

Thiz,
with the rim width defirnez
the design of the wheel. Locking
again at FIGURE 1. vou can see

will for

that backapace iz one half of

the rim width pluz {or

minuz) the offsel.

OFFSET IS [M{PORTANT

Why? For lookz, it determinez
where your tire fitz in the wheel
opening: but more importantly,
it determinez if your tire and
wheel will clear other pariz of
vour car, the lead on your wheel
bearingz, and the  handling

characteriztica.

Since I have covered thuz point
before, [ won't get too involved
in the explanstion. The steering
of
dezigned {o work with s certain.

geomelry YOUr c3r waz
offzet in vour front wheelz zo
that the sleering would
interzect the ground 1deally at
the point of tire contact. When
we change the offselt of the

front wheelzs, we usually go to s

3xiz

negative offget for locks

and/or clearance. We then move

the tire contact out away from
the steering axis.
the o be
zensitive to forcez on the tire,

Thiz causes
car extremely
and we wonder why our beloved
Pantera iz darting all over the
highway. following ridgez, or
A% the very
worzat it couwld even jerk the
steering wheel right out ef cur
handz when we Iut a pothole.

when we brake.

Sc, when you change wheels,
whether for a different make or
3 different rirmm width, try
to keep the zlock offsel or
very cleze to it, OR pay the

corgequences!

0.K.! What iz the ztock offset?
I just went out and measured 3
aof early wheelz, which
zhould be the zame az the later
wheelz, and came up with the

follow:ng meazuremeniz.

zet

15"

”
S

AWLE &

T LY 1,

FiG. 2 PANTERA FRONT WHEEL

TR ANLE St s SN

T

FIG. 3 PANTERA REAR WHEEL
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The fromt wheels  {Most
imgortant) have 3 positive
offsel of about 3/8th of an
inch. S¢ vou should be O.K. with
a 0 inch offselt wheel. If vou
go o a negative offset, ?erxr
c3r will handle like an antamed
beast,

The rear wheelz have 2 pozitive
offgset of shout ! 1/8 inch

Thiz iz very kind on the outer
rear axle bearing and may have
gomething o do with the
bearing problems many of uz
with MONSTER rear tires, and
iheir necezsary negative offset
wheelz, are having. The negative
offget in the rear wheels
ghoald not have any adverze
steering characteristica  like
the front, but DOES effect the

axle  bearing and  other

auspension component loada.

I hope thiz article will spur
gome of vyox 1o submit
meazurementz on the wheels for
other applicationz, and I plan to
follow up with the
meagurementz I wuzed for Darth
Vader with the Group IV flarez
and the super wide Perelli'z.

iy



ABOUT PANTERA BRAKES - PART |

(P, Nobe: This is he begiiing
of @ complele revision of Jcks
series of artioks on the Panbers
brake system, so replce fe
argpnal Part [, Part I, and bhe out
of order Part 1)

TH[S 1S NOT ANOTHER RACE CAR
SYSTEM: These
intended as an option ta the original
brakes. So, the
replacement brake rotors are the

brakes are
Pantera

sarne size and In the same Tocation
as the ariginal equipment rators.
The new paris will not create
problems fitting stock wheels, elc,
And, these parts will not
over-stress other siack parts such
25 axles, spindles, bearings, and
the Tike.

These brakes are All-American.
Every part is hetler than the
O.EM. item that it replaces, and
the American pieces cast less than
new ariginal parts.  Are you

interested? Well then, read an!

The brake system is described, and
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can be installed, in "stages" of
development. This step by step
approach allews the car to be used
and tested at each stage.

WHAT T TAKES TO MAKE GOQD
BRAKES: Goed brakes alone will
not bring @ speeding car to a quick
controlled step. Everything on the
car must werk in harmony. The
tires, spring rates, shocks, and
suspension geometry are ve{fg
irmpartant ts good brakes. Also,
the way the car is balanced must
be in tune with the braking forces.
& front heavy car requires quite
different brake proportioning than
a rear heavy car - like 2 Pantera.

And, there are still many other
factors affecting brakes. Brake
discussions can easily get Tost
wandering through this maze, and
Idon’t want to do that. Even so, |
must talk briefly about wheels and
tires, about brake fluids, and
about Pantera peculiarities. After
that, I'l spend the remainder of
my words an the brake parts that
will work best an your Pantera.

PANTERA OWNERS CLUB OF AMERICA

- reasens. (1) Pantera design is

12

by Jack Richards

THE RUBBER AND THE ROAD, ON
TIRES: The distange from the
center of the wheel {a the cutside
of the tread where it touches -the
road is calléd ‘the "ralling radius™
of the tire. The rafling radius acts
just like s Tever con the brake
caliper and rotor ~ a larger
diameter (taller} tire therefore
has more leverage than a smatler
(sherier) tire,

Modern chemists have produced
rubber compounds that give tires
wide range of adhesive abilities,
and - particularly with the very
saft eempainds = this
characteristic changes as tires
age. As you might imagine, any
change'cf the adhesion between
the tire and the road surface (the
coefficient of frictian} changes the
braking balance of the car.

Pantera's are especially sensitive
to wheel and tire changes for two

very much like a weorld champion
race car. It's weight distribution,

it’s suspension, and it's rotational

REYISED 7/13/88
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axis are all completely different
from traditional road cars. Irx
fact, it's probably different fram
any other car driven by most of
its gwners. (2) Pantera has
ancther simnilarity te modern race

cars - taller and wider tires on.

the rear wheels than the fronts -
and for the same reason. The rear
tires are Targer because they
rust take more scuffing, and they

must dissipate mare heat than the
fronts.

Early Pantera GOODYEAR Arriva's
are: LOCATION - SIZE - HEIGHT -
TREAD R/ tire . H6OV1S = 28"
® 9" F/ tire CBOVIS =
23-3/4" X 7"

Similar new GOODYEAR EAGLE ¥Rs
are: LOCATION - SIZE - HEIGHT
- TREAD R/ tire P2S5/60VR1S =
26-1/2" R 8-1/2" F/ tire
P223/60¥R1S= 25" X 7-1/4"

These tires certainly are BIG &
little encugh. But, many Pantera
owners use big fender flares to
meunt tires with even greater
differences to create 2 JUMBO &
ting Teok. Tires effect handling
and braking more than any other
single item. Yet some owners
make such changes with na thought
about braking. As the difference
in tire size increases it produces
an even greater disparity in the
braking balance of this car.

PANTERA DESIGN PECULIARITIES:
For those of you whe really
haven't already nated them here is
a brief list conditions that must be
considered in working on Pantera
brakes: (1) A Pantera’s weight
distribution is about 40/60,
front/rear. (2) Hard braking
shifts this weight forward. In
front heavy (front engined) cars
aver 60% of the braking load gaes
to the front wheels. But, place 2
Pantera under hard braking, and
the force loads tend to even out
the weight of the car, so the Toad
on the front and rear brakes is
also nearly equal. So & Pantera’s

peculiar (for a non-race car) °

weight distribution means that the
rear brakes do as much work as
the fronts - that's why race cars
are balanced like this. However,
the rear brakes must bhe
weakened, just-a-little, so that
the rear tires never slide before
the front tires, and that's where
brake proportiening comes in. (3)
Like Pantera rear tires, the rear
rotors are larger than the front
rotors -just as they should be.
But the original rear brake
calipers are much smaller than
their front counterparts - and this
is not as it shauld be. (4] The
original

Pantera hydrautic

proportioning  valve  reduces
pressure ta the front brake
cylinders so that the weak rear
cy linders will work - again not as

it should be.

MY PANTERA WAS EVEN WORSE
THAN STQCK: As | have mentioned
in previous articles when | bought
Pantera ®5272 it had frant end
damage, and | rebuilt most of the
car befere | drove any Pantera.
So when | put this car together |
installed a Ford/Courier master
cylinder, | rep]aceg all of the
original brake lnes with stainless
steel  hard lines and
braided-stainless steel soft lines.
b alsq task the front preportioning
valve out of 52725 brake system,
This Teft the car with a brake
balance that was just awful. If
you know anything about Pantera
‘brakes you knew the results - the
front brakes locked up before the
rears even took hold,

But, the ridiculously smail rear
calipers are reasen that a stock
Pantera brake system is so poorly
balanced. Reducing  front
hydraulic pressure to compensate
for these weak rear calipers just
robs the car of its trie stépping
patential. 1 wanted to beef-up the

rear calipers.

BRAKE  FLUIDS, GLycoL /
SILICONE: The "Tife blaed” of any
brake system - the hydraulic
fivid. Automaebile manufacturers
nearly all  use glycel base
hydraulic fluids, as dees the stock
Pantera. But some after market
suppliers tout the silicone base
fluids.

RE¥ISED 7/13/88
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Pantera ewners whe have had old
giycol fluid go bad and freeze
brake pistens may want to try
silicone. So, Tet's spend a few
werds on this subject. | have used
silicone brake fluid for years in
some cars with good results. I
has several advantages .over
conventional brake fluid. Silicone
fluid does not abserb w.ater which
causes axidation, rust, and brake
piston seizure in systems using
glycol fluid, Silicene fluid beils at
a much higher temperature than
glycol fluid. And, unlike glycal
fluid, silicone fluid is harmless to
paint when that inevitable spill or

leak cogurs,

But Silicone fluid has other
characteristics not desired in a
brake fluid: (1) Under normatl
running ¢onditions silicene fluid is
stightly mare compressible than a
good glycal fiuid. (2} As brake
fluid  temperature  increases
silicone fluid becomes
prégrassive‘lq more compressible
while glycel fluid rermains fairly
constant., However, in race cars
heat builds up rapidly, and in
anything longer than a twenty
minute sprint the compressibility
of silicone brake fiuid is just not
talerable. Se, most racers hate
silicone brake fluid. (3) Silicone
fluids can alss create prablems
when used with some types of
rubber often found in brake

systems.  Silicone fluid users

have complained of swelling
rubber G-}'ing seals  when
switching to silicone fluids. |
haven't had any problems of this
kind, but I've used these brake
fluids onmly in American brake
systems, and | suspect that
brnerican  rubber is less
susceptible to this problem than is
the Eurcpean variety.

fn my spinion, silicone brake fluid
is nat practical for most Pantera
owners =-only these who tetally
change  brake systems to
American parts, and who are
willing to accept a little softness
But, this
compressibility makes ail silicone

in the brake pedal.

fluids totally unsatisfactery for
the Pantera clutch system.

HYDRAULIC BRAKE SYSTEMS,
BASIC PHYSICS:
hydraulic system the hydraulic

in any given

pressure is measured in pounds
per square inch / ps.i., and that
pressure is the same throughout a
system (forget propertiening

valves for a minute). * Anyway,

" differences in hydraulic piston

sizes, (measured in square inches
of surface  area) create
predictable mechanical advantages
just Tike levers. Reducing the
piston size at the brake pedal end
means that less foot pressure is
needed to produce the greater
brake piston pressure on the brake

pads.  Leverage is calculated

sinply by finding the surface area
of the master cylinder pisten as
related total surface area pistons
in any particular caliper -~
remember the formila from your.
high school math, the area of a
circle = 3.1416 X (radius ¥

radius).

n comparing brake parts, or
drawings of brake parts, you may
find one brake caliper with small
pistons and large brake pads,
while another caliper has large
pistons and small brake pads.
Den't let these differences canfuse
you. Remember that a caliper’'s
power cames from its tetal pisten
surface area as related to the
master cylinder p/fsfa. Pads
relate ta the rotors in a brake
system Tike tires relate to the
read. Pad & roter size, type of
‘material, and  design, " in
combination, determines  the
conling efficiency and  wear
characteristics of these brake
parts, just as those same factors
deterrmine tire wear. ATl other
things being equal, small pads and
rotors will gver-heat, fade, and
wear qut quicker than larger ones.
But, braking or hydraulic power
carnes from hydraulic pressure /
psi, and that results from the
relative piston surface areas of

the parts in the hydraufic system.

MASTER CYLINDERS: In modern
hydrautic brake systems the brake

REYISED

7713788



Group 12

About Panters Brakes -Part |

Reproduced for Pantera Owners Club of America

Page 4

pedal actuates a dual pisten, called
2 "dual master cylinder” (see
drawing on next page). The dual
master cylinder separates the
hydraulic fluid into two systems,
with each system serving two
wheels. These can be split frent /
rear, side / side, or diagonally.
For Pantera purpeses the frant /
rear division is the obvious chaice
because of the rear weighted car
and the buitt-in weak rear brakes.

A QUICK CURE FOR THE WEAK
REAR BRAKES: Some awners are
doubling up on rear calipers by
adding another set of stock units
1o the extra mounting Tugs on the
front side of the rear suspension

uprights. And, they report that
this change makes a great
impravement. Al that is required
ts make this "quick fix" is a "¥"
fitting in the hydraulic line so the
extra flex lines can be hooked up,
one to each of the four rear wheel
eylinders.

WHAT | DEMAND OF A BRAKE
SYSTEM: The "quick fix" solution
doesn't appeal to me. Too many
things about the OEM. brakes
offend me. The original roters ére
large, but unvented rotors on a
2400 pound car are nat efficient
heat radiaters. 'And, those heavy
steel Pantera calipers with

asymmetrical pistens and these

bleed screws that require a power
bleeder . However, the calipers |
iiked made ne provision for a
parking brake (required by
The extra
maunting Tugs on the rear upright

California Taw).

helped solve the parking brake
problem. Using those as a starting
point | kept the original parking
brakes, while | replaced other’
brake parts in stages until | was
rid of maost of the unwaﬁted parts.
The trick was determining which
parts would work well tagether,
and then adapting them.

Next month we'll get into the
actual chaices of the new parts.
JR.

SECONDARY RESERVOIR

‘ FRONT

PRIMARY RESERVIOR

SECONDARY PISTON

s

PRIMARY PISTON

"Technical information (including reference to parts, maintenance and/or
modifications) is presented as a member service only by the Pantera Owners

Club of America.

It is not intended to replace factory or other

reccammended service proceedure, but is provided for information only.
PCCA will not be held liable for the interpretation or implementation of
same, and suggests you consult your service specialist for applications to

your specific vehicle.”

REVISED
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' I'm a long time member of the
Tocal Cobra club, and | take one of
my cars to a road race‘track with
this group twice a year. During
these times | flog around the
circuit in ten or twelve Tap sprints
- sometimes for thirty minutes at
a time -and then | come in to-check
on things, rest, and pet the beast.
The brakes that I'm describing in
this article are not racing brakes,
bui - based on this experience -
these brakes should perform well
in similar circumstiances, and much
better than stock Pantera brakes in
any event. They will certainly
<=2z more hot laps than five or six
- =7 uncooled ail in a stock pan

road on the street radials.

| believe that the brakes on a high
perfarmance car should work just
as well when the engine is not
running, and that means eliminating
the vacuum booster. But, | know
that many owners like the Tight
braking effort that the boaster

aliows, sa | have tested this

system first with a boester. -

Later, I'll eliminate the boaster, go

ABOUT PANTERA BRAKES - PART II.

to a better master cylinder and
pedal assembly system, and test
same more - you'll read abeut this
when | get to .

about  that Pantera  vacuum
booster -think about this litile

scene. You're attending a PCCA.

event at your local read- race
circuit. You and the Pantera are
traveling at about mach-l, the
engine sounds like reiling thunder
and your ears are blocking your
smile, as you arrive at your
normat braking point. There's this
bang, and the thunder becomes
stlence. You nail the brakes - but
the engine has guit - there’s neo
vacuum assist -AND ALMGST NO
BRAKES! It's bad encugh 1o blow
an engine, but what about the rest
of the car when that on-rushing
turn arrives and your brakes
don‘t. | repeat, | want brakes that
work at altiimes.

SELECTING WHICH BRAKE PARTS
T0 TRY: After a

inspection of the Corvette brake

tharaugh

parts | found mast of them

PANTERA OWNERS CLUB OF AMERICA

by Jack Richards

unsatisfactory for the Pantera.
AT but the newest (1988) Vettes
. have single piston fleating calipers
that | do not ke - the "88s have
The GM,

bean counters no daoubt Tike these

tweo piston floaters.

calipers because one cylinder is
cheaper to make than four. But,
ne  EXOTIC GT car waorth
mentioning uses this type of
caliper because four piston
calipers are better. By the way,
if you're one of those persans wha
must have the biggest and best,
GNSC has a six pisten catiper. In
short, Carvette brakes would not
improve the Pantera (See the
drawings of caliper pads, next

page).

About the Grand National Stock
Car / GNSC (racing) brakes that |
alse proposed trying. These quys
run regularly at 200 mph, and
they dor't run vacuum boosted
brake systems. But GNSC brakes
had cother problems that made
them unsuitable for most Pantera
gwners. These brakes are for

real racing, and adapting them io a

REYISED 7/15/88

P




Reproduced for Pantera Owners Club of America

Group 12 About Panters Brakes -Partll Page 2

Lerve  [frp CompPArissns

Farrees Ao

FavrEer  Feee

(ovvErrs  SRo

/ == PIS7ToN SIS PAD)

Loever7e  fese i
(==~ 2s7on7 s10F 240) )

JFZ |
X

JEZ ~ MEN

REYISED 1/13/88



Group 12

About Panters Brakes -Part il

Reproduced for Pantera Owners Club of America

Page 3

Pantera would require offensive
and expensive modifications or
additions to other parts of the gar
- like larger spindles, hubs,
bearings, and oversized wheels.
And, all of a sudden we've got 2
racing system, and not what |
wanted -net yet anyway. So the
GNSC  conversicn was  also

eliminated from testing.

after eliminating the Corvette and
GNSC brake systems, all | had was
an incamplete assariment of parts
from several manufacturers, Bul
with .  anything autamotive,
hotrodders and race peaple are
still  the best

information and parts. So |

sources  of
continued cantacting Tacal
purveyars aof this type of
And | filled in the
needed partis.

hardware.,
The completed
system is still fram several
manufacturers, but it all fits
beaytifully together. And, thess
are American parls that any
Pantera owner of modest means
can adapt to his car at home in the

garage.

Maost Pantera owners don't have
machine shops, s making these
changes will require some hired
machine work, but it isn't much, it
isn’t cemplicated, and it shouldn't
be expensive. A machine shop is
needed to redriil two Chevy
rotors for the Pantera rear axles.
Other machine wark, such as
catiper adapters and front hubs,

the owner may choase to hire

made, or these owners may
purchase these pieces from ready
made soyrces, because, | have a
small supply of thess parts, and
nearby me are shops that are
already set up to preduce the hubs
and adapters as needed.

PANTERA - AMERICAN BRAKES,
THE REAR END: By using a special
made adapter an excellent
aluminum four piston brake caliper
made by JFZ#% fits the unused
bracket on the forward side of the
stock Pantera hub carrier. These
adapters and calipers work on the
Pantera criginal equipment rear
retars and with a3 much better
rotor - ane with a Corvette part
number.

Because the 5.M.& Pantera rear
rotors are sa similar the GM.
rotor can be used to replace the
Pantera rear rotor at anytime,
and the same calipers and
adaplers are all easily refitied.
t's a betler-than-stock balanced
system - simply by adapting new
calipers {o the front side of the
rear rotors and moving the rear
hydraulic flex Tines frem the old
calipers {g the new, The fiex Tines
removed from the original wheel
cylinders easily reach the new

calipers.

This GM. part is 2 late. model
Corvetie FRONT rotor, It is
11-1/2 inches in diameter by
13/16 thick, and has a cast-in hat

- all very much Tike a Pantera

REAR rater. If you lay this Chevy
(front) rotor beside the Pantera
(rear) rotor you'll notice two
things. The superior quality of
G.M. rotor makes the Pantera part
lack Tike junk, but in overall size
and shape, the two parts are

almast identical.

FITTING AND REFITTING THESE
PARTS:  Like ihe
equipment retor, the GM. pari

original

rnounts under the rear axle hub
-not the best way to mount a
brake rotor ~it makes ¢changing the
rator difficult ~and it
unnecessarily transfers umwanied
heat fram the brakes to the wheel
bearings. Race car makers just
slip the rear rotors over the
outside of the whesl lugs, sc that
the rotors are as easily changed
as tires,

Measurements of the GM. and
Pantera rotors will show some
differences  that  must  be
considered. The Vetle rator-hat
has a little over 1/8th inch MORE
offset than the stack Pantera
item. AND, the Pantera rctor
actually  has  1/18"  larger
circumference than the G.M. part.
A 1/16th of an inch closer rotor
edge-to—caliper clearance will
usually fequire na change. If the
edge of the rotor rubs the caliper
any brake shep can quickly
restore clearance by turning a
few thousandths of an inch off of
the edge of the rator. The 1/8th
inch offset difference is even

more easily handled, and we'll ’

REYISED

7/13/88
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deal with that in a minute.

But first the center of the Chevy
part must be vredrilled to 3
Ford/Pantera balt pattern, and the
center hole needs to be enlarged
slightly te register properly on
the Pantera stub-axle. These are
simple jobs for even the most
rudifnentarg machine shop. And

4

considering that the result is 3

vented rotor that is superior to -

the stock item in every respect, it
is well worth this small trouble.
After the rctor is assembled to
the axle and inserted ints the
upright, check far interference
between the rotor inner rim and
the caliper bess on the upright.
Casting differences may cause
canflict between the Pantera &
Chevy parts where the inside rim
of the Chevy rotor passes closest
to the Pantera caliper mounting
boss. If this happens a little filing
on the corner of the caliper boss
will quickly restere necessary
clearancs. These rewarked
‘Cor:\fe-ite rators have a number of
advantages aver both stock parts
“and other meore extensive brake

(1) With these
original  Pantera

modifications :
rotors the

parking brakes may be used.
Stock calipers may be remounted
in their usual place. Just insert
1/8th inch thick spacer-washers
between the caliper and the
mounting face on the Pantera
upright. This spacer compensates
far the extra offset of the Chewy
part thereby reestablishing the

proper caﬁpef locaticn.  Then,
haok up the parkihg brake cables -
but not the hydraulic Tines. (2)
Adapters which fit JFZ calipers to
the Pantera rotors will alse mate
themn properly to the newly
mounted Corvette rotors. Insert

‘spacer  washers under  each

adapter and moﬁnt the caliper ¢n
the front or unused boss on each
rear up-right, and hock up the
Panterz hydraulic line. ] repeat -
the . flex lines from the
rear-of~the-rotor calipers

reached the front-of-the-rator

‘ones perfectly. (3) One final

benefit! These rators are
aveilable at your Tocal Chevy
dealer, and they currently retail
for around 63 dollers each - and

who pays retaji??

REAR CALIPER PARTS AND
NUMBERS: JFZ - MINI GN DUAL
CALIPER. These calipers all have
four pistons. The twa part
numbers suitable for Pantera rear
brakes are: JFZ MGN 175 (B)
part ® 002-0057 JFZ  MGN 150
(B} part ® 002-0347 The first
part has 1~-3/4" pistons, and the
second has 1-1/2" pistens. The

griginal Pantera rear caliper has

- ene piston abeut 1-1/8 inches in

diameter. In other words, the JFZ
pistons have 96 / 94 square
inches of surface area, while the
Pantera's single piston has only
1.6 s/1 of area - which is really
1.6 X 2 because a floating caliper
uses both the piston and the
cafiper back wall to apply force te

the rotor.

REMINDER: Mow it's time to
remove that steck proportiening
valve from the front brakes so
that they 'Tl get full brake pressure
for the first time ever. Because,
with  the
calipers in place the rear brakes

recornmended  JFZ

have triple their original stopping
power.  With that front p/v
removed the system will be
nearly in balance, and you will
immediately  netice a big
improvement in the brakes. But,
achieving a completely balanced
system will only come with the
ability te “fine tune” the brake
prapertioning.

There is one small trade off in
adding bigger rear calipers - the
brake pedal will sink an inch or so
more than usual befare it gets
firm. This lower pedal results
when more fluid must mave from
the master cylinder to fill the
eight cytinders in those two new
caifpers. But when you try these
brakes, | think you'll agree that a
slightly Tlower brake pedal is
easily forgiven in trade for the
impraved stopping power.

Restering a high brake pedal can
be accomplished by changing to a
larger bore master cylinder. Sc
far in this project we've only
added new rear calipers, or
"stage ane”, and changing master
cylinders is not necessary at this

stage.

REY¥ISED

7/13/88
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FINE -TUNING THE  BRAKE
PROPORTIONING : Race cars adjust
brake proportioning by fwo
different means: (1) The best
brake proportioning device 15 a
balance bar that has a pivet
between TWO master cylinders
which divide the front and rear
brake systems. An adjustment
allows the pivet to.be moved along
the balance bar until perfect
proportioning is achieved. The
proportioning thus established is
certain and repeats exactly every
time. (2) .The other device is &
brake proportioning valve that
reduces the pressure in one end of
the bydraulic system.
Proportioning valves (or p/v's)
were first used in production cars
with frant disk and rear drum
brakes because of the inherent
differences in these two {ypes of
brakes. P/v's worked okay for
that purpese, and such a valve
will also serve to rhake minor
hydraulic pressure adjusiments
between the front and rear

sections of an all disk .brake

.system. 1t is the second best

‘method of brake propertioning -

chosen because it warks with the
original master cylinder and pedal
assembly - and it works well
encugh. Just don't expect a p/v
to restere order in a grossly
unbalanced  system. After
achieving a well balanced brake
system, a p/v is the simplest (and
the cheapest) way tg fine tune the
balance between front & rear
braking power ic the changes in

tires, using fuel, or adding
Tuggage.

This p/v must be easily accessible
far necessary adjustments, and it
shouid be someplace relatively
clean. One good lacatien is next to
the master cylinder inside the
front trunk. Another  good
mounting place for this valve is on
the drivers side of the center
tunnel just foerward of the shift
gate - and that's the spot | chose.
Yith.the p/v mounted lTike that on
tEe central tunnel, the hydraulic
lines run from the wvalve back
along the corner of the tunnel and
floar thrcﬁgh the speedo-cable
hale in the fire walt.

The proportioning valve mounted
in this lecation can be adjusted
while driving, and nc hydraulic
lines in the Ear were cut to make
this installation. Just inside the
engine compartment these tines
interrupt a factory cennection in
the rear brake Tine." A fitting near

-the'lower' front of the line frohz

the master cylinder was loosened
sa that Tine could be rotated 180
degrees causing the "L" at the
other end 1o face thaet proper
direction t¢ mate with the Tline
from the new proportidning valve,

PROPORTIONING VALVE, PART"

NUMBER Kelsey /Hayes
Products® # adjustable
praportioning valve part number
12380 PRICE . . ... ... -, about
$65.00

PANTERA - AMERICAN BRAKES,
THE FRONT ENB: With a strong
rear braking system AND a
propartioning valve to trim it
properly it's time to upgrade the
front stoppers.

On the rear brake modifications
the rotor chesen was almost
interchangeable with the Pantera
part, and this allowed a Jot of
flexibility in applying the parts to
the car. However, on the front
brakes the problem was very
different. So - I'm sorry but, .
with the this system ~ the front
brakes must be done completely aor
not at all. "Alse these front JFZ's
‘9.6 /126 square inches of piston
surface area replaces 3 s/i in the
stack front caiiper, which means
the front JFZ caliper grips the
rotor with roughly double the
power af the stock Pantera caliper

AND aisc the JFZ's take
considerably mere fluid from the
master cylinder. So, when you qo
1o this system you will alss need
1o think about going te Targer bore
master cylinder — AND I'Ti get to

that in a minute.

THE FRONT CALIPERS, PART
NUMBERS : JFZ MGN MGN175 (B)
part ® 002-0093 Jr2 AL
200  part ® 002-0216 PRICE
......... sbout $100.00

NOTE: When ordering the KL
SERIES caliper you must specify

that this caliper be made for a one
inch thick rotor.

REYISED

7/13/88
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PANTERA FRONT HUBS AND
CALIPER ADAPTERS: For these
awners interested in underiaking
this project | can now offer either
detailed engineering drawings of
these parts so that you can
duplicate them in any material you
choose, or | can supply the parts
in  tempered aircraft grade
aluminum from available supplies
while they last.

Mild steel or 7075-T6& aluminum
billet hubs may be available in the
future subject to demand. | now
have a few sets of hubs made
from 356-T6& aluminum castings.
These hubs are shipped with grade
eight belts (for mounting TCI
rotors). bearing-races are
already pressed in place, and new
caged bearings are included the

package.

AMERICAN FRONT ROTORS: TCH /
Magnum Axle in Ontario, CA.
makes an 11 X 1 inch roter (the
same size as a Pantera front
retor} and it is  an  ideal
replacement part. The TCI rotor
is flat and bolts 1o the back side of
the front hub, which means that
it's easily serviced and / or
replaced. It is 2 very nice vented
rotor. PRICE, about $70.00

AMERICAN MASTER CYLINDERS:

Yhen ! started this brake project
my car already had & 1983 Ford
Courier master cylinder adapted
to the stock Pantera wvacuum
booster via a Gary Hall adapter
kit. The bore in this master
cylinder is nearly jdentical to the
stock Pantera m/c (22 mm /
866" bore). In conducting brake
tests of the system described in
this article | continued using this
master cylinder. | wanted to see
how these brakes worked before |
recommended this brake system
io those owners with stock
systern.  However, | plan to
change this m/¢ to eliminate the
brake booster for reasons |'ve
already given, and I'l repart on

' that when it happens.

This master cylinder works, but it
does not have sufficient volume
for the four JFZ calipers. Moving
enaugh fluid to fill those big JFZ's
takes over half of the brake pedal,
and most owners would find that 2
panic situation. So, "stage three”
15 find and adapt a suitable master

cylinder,

My Pantera is at "stage two" - |
have not yet changed master
eylinders, But, for these of you
who want to keep the original
pedal assembly, | am told that
G.M. makes a dual pisten Corvette

cylinder with @ 1-1/8" bore that
should be about ideal size for
achieving the proper fluid volume.

At "stage three” | want to remove
the proportioning valve, replacing
1§ with two master cylinders and 2
new balance-bar type of Pantera
pedal assembly. | don't know of
anyone currently making such a
part, so | plan to produce one. If
this ur... proves gut I'l make it
available to ather owners,

JFZ Products has seme very nice
master cylinders for “stage
three” of this project. The JFZ2
master cylinder that | have in
mind has an  integral  fluid
reservair, and the cover has a
spring clip retainer. The warking
parts of this unit are all contained
in a cartridge (cylinder bore and
piston assembly). These inserts
come in various bore sizes (5/8,
3/4,7/8,and 1", and they 're all
interchangeable within the same
housing. Rebuilding this master
cylinder in the car is-a snap
Changing pedal leverage by
reducing or increasing the bore
size is alse simple. And the
beauty of it, three compact and
identical housings will operate the
frant brakes, rear brakes, and
clutch.

More, next month. JR.

“fechmical information (including referemce to parts, maintemance and/or modifications) is

Presented as a member service only by the PANTERA OWNERS CLUB O AMERICA. It is not inten-
ded to replace factory or other recommended service proceedure, but is provided for inform-
ation enly. POCR will not be held liable for the interpretation or implementatiom of same,
and suggests you consult your service specialist for applications to your specific vehicle "

REYISED 7/15/88
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CUNFLICTING ADVICE - &
INFORMATION: In my contacts with
various hotrod and racing people |
accumuiated a Tot of information
and advice, and | could not have
completed the work without this
help. But | alse met with a lot of
conflicting information and advice.
In this regard | considered the
source. Then 1 tested and
compared parts after which | used
my own findings.

During the process of selecting and
adapting these parts various pecple
volunteered that the following
facts: {1} The brake roters | was
using wouldn't be adequate for the
Pantera in ei-ther size or venting
ability. (2} The rotors were okay,
but (3} The calipers | had would
burst apart with from the brake
Jine pressure they would be
receive, (4) The calipers were
‘certainly strong enough to handle
the pressure, but (5} The brake
pads in these calipers weren't
large enough o transfer the heat
they would receive. (6) The brake
pedal waould be unbelievably

12
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spongy, and (7} The only way to
stop a Pantera fitted with the
brakes ! was considering would be
to run it into a bridge abutment.

YWellll | thought, "These people
are all considered brake experis,
and I'm not.” And, | was badly
shaken. But, these are the views
of specialisis - like drag racers or
grand natisnal siock car racers.
Their cars run under conditions
which apply to very few (if any)
Pantera owners, and certainly not
iz me. So, | invite you review
these comparisons, and the
results of my testing.

| have already deseribed the
replacement brake rotors.
Compared with original Pantera
parts the new parts are of equal
size, and the cooling efficiency of
the new parts is better than that
af the stock parts.

The JFZ calipers are beth lighter
and stronger than the Pantera
parts that they replace.

PANTERA OWNERS CLUB OF AMERICA

by Jack Richards

I've gone through the mathimatics
of hydraulics and demanstirated
the superiority of the replacement
system from the standpoint of

hydraulic power.

The only remaining ilems ta be
compared are the brake pads. JFZ
provides five (3) grades of pads:
soft, medium, hard, super, and
metallic. Soft pads woerk betler
cold / at Tow speeds. The harder
pads werk hetter hot / at high
speeds. The super pad ‘is
samething new and is suppased 1o
be the best of both worlds -it
warks well hot-or-cold and at
Tow /high speed. i just wears gut
fasier when hot. As | said befere
the size of a pad is 2ls¢ a factor of
its ability to stand wear and heat.
Bigger pads generally last longer
than small ones. Pad sizes of
various cars are depicted on pg 2
of Part I,

visually comnpare them.

so thal you can

As ¢f now | have only driven 5272
on the street, testing the brakes
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at all speeds under 100 mph. |
haven't gotten to drive this car
arny hot laps on a road race circuit
to prove my assertions as to it's
track durability. But, 3272 will
certainly go io the track at our
next ¥illow Springs event in
October, and F'Tl give it a thorough
shake down at that time.

The results of the street testing:
(1) In street and highway driving
when | apply these brakes
vigorously my Pantera stops like
it's hit a molasses lske. (2)
Because the current master
cylinder is small for the large
wheel eylinders that I'm now using
the brake pedal is Tower than |

would Tike, but it remained the
same both in level and in feel
during repeated hard lest stops.
(3) Because I'm still using the
original vacuum beoostier the brake
pedal is spongier than | tike, but it
s noet any spongier than it was
with the stock brakes before |
made any changes. JR.

MANUFACTURERS MENTIONED IN
THIS ARTICLE:

*JFZ Engineered Products
440 E Easy St. unit 3,
Simi Valley, CA 53065
phone 805/3581-3594

! WARNING! SEE LETTER,
PAGE 3, PART HI

¥ #Kelsey /Hayes Brake Products
Proportioning valve

Available from:

Stack Car Products
11504 Burke 5t,

Santa Fe Spr, CA S0670
phene 213/698-9913

Longacre Ing.

14752 NE 95th St.
Redmend, W A.980352

phenes

800/423-311Q erders
206/885-3823 tech. in WA.
818/997-8644 1ech. in CA.

MM Note: After Jack Richards excellent article was prepared, and part of it pubiished, a letter
from JFZ® President, Mr_ John F. Zufelt, was recieved warning that some of their calipers that
were being propesed by Mr. Richards were not suitable for the application. ! felt that the article
contains great information for the Pantera owner in understanding his car’s braking system, and
in evaluating alternatives. ¥ith the revised pages, indicating warnings, and the inclusion of the
next two pages reprinting the original letter from JFZ, and Mr. Richards’ reply to him, we are

continuing Part 11l of the series.

I would warn all of you that any change or modification of original parts in any car, should be
checked out thoroughly with the manufacturers of the proposed parts, and even then may involve
an element of risk to the safety of the automobile.

"Tectmical information (including referemse to parts, maintenance and/or modifications) is
pPresented as i member service only by the PANTERA OVKERS CLUB OF EAMERICA. It 1s not inten-
ded to replace factory or other recommended service pruceedure, but is provided for inform-
ation only. PocA will not be held liable for the interpretstiom or implementation of same,
and suggests you consult your service specialist for applicatioms to your specific vehicle. "

REYISED 9/10/88
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PREMIUM QUALITY DISC BRAKES

440 E. Easy Street, #3
Simi Valley, CA 93065
(805) £581-3674

September 1, 1988

JRM Inc.
5148 Cape Tenez Dr.
Whittier, Ca. 90601

Re: Pantersa News.Letter

Dear Sirs,

An article in Pantera News Letter (copy enclosed) has come
to our attention.

In particular I call attention to the use of JFZ Mini GN or
MGN Calipers. These calipers have extremely high brake torque for
their size as they are intended for racing applications where weight
and size play an important role. These calipers in my estimation are
extremely undersize and unsafe for this particular application. We
have been involved with a few Pantera customers over the years as
well as havingAvery diversified experience with high performance
street vehicles of all types and in my professional opinion this kit
should not be marketed and in fact any kits already installed should
be removed at once.

While we appreciate your consideration at JFZ we feel we have
a responsibility in this case to point out the possible hazards
that could result in the use of these undersize calipers. This
could result in a crash, or death of the driver or occupants of the

car.

If I can answer any questions regarding this matter, please
contact me.

Sincerely, J//
N
John F. Zifelt
President

REVISED 9/10/88
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JRM Inc.
5148 Cape Tenez Drive
Whittier CA 20801

September &, 1988

JFZ Engineered Products

440 E. Easy Street

Simi Valley, CA 23045

Mr Johbn Zufelt:

Thank you for your letter directing my attention to the .possible

misuse of the JFZ MGN Brake caliper.

While developing the Pantera brake system I conferred with a number

of people - both hotrod and engineering types (including some of
your people). And during that process I received some conflicting
advice. But I'm an old hot rodder myself, and — as vou well know —

hot rodders have often proved engineering dogma wrong in the past.
Because of these experiences I often try something that looks right
gven when "experts'" tell me it won't work.

During such experimenting the brakes pictured in the JBM ad were
tested on the street, and I found that they perform very well with
no sign of any weakness whatever. Your calipers must be beiter
than you believe. However, these tests were limited to only a few
miles, and the brakes have NOT been tested to the point of failure.
Therefore, I will respect your advice.

I AM IMMEDIATELY WITHDRAWING THE PRESENT JRM SYSTEM USING THE JFZ
MGN CALIPERS. ALSO, I WILL NEITHER SELL NOR RECOMMENDER THESE
CALIFPERS AS SUITABLE REPLACEMENTS FOR FACTORY EQUIPMENT -CALIPERS.

Parts manufactured for racing are often not DOT approved {for use
on public highways, so this also may be a problem. But. the
objects of my activities are to find parts that make the Pantera
a better car and provide Pantera owners with alternatives ta the
tactory parts - which have so often proven disappointing.

I would like to meet vou soon to work out a solution.
Sincerely

Jack Richards

c.e.0. JRM inc.

cc: Monigue Erickson., Ted Mitchell, POCA cfficers.
JRM/ jr

RE¥ISED 9/10/88
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PANTERA BRAKES IV, AND THERE’S STILL MORE

1 thought that I could handle
Pantera brake 7revision in  just
three  arlicles. I was wrong.
What’'s more, some of the pre-
vious information that I
published was neot entirely cor-
rect. The drawing of the
Pantera front hub in my pre
vigus  article  was  based on
my inspection of & stock hub
and the assumption  that I
eruld  use the same rotor/wheel
spacing for my  replacement
hib. The drawing {wiih
only minor  errers)  accurately
shows these siock  dimensions,
s6 you may wanl to keep it
that :eference. However., for
machining & revised hub ihose
specs  served only as a start
ing ppint. SEE NEW DRAW-
INGS,

ALSO, since many of you
have different lastes, as well
as different TBSQUTCeS, angd

by Jack Richards

budgets, [ wani o provide the steering arm. See the
several sptions in braking drawings on the ailached pages.
revision. Pd  like to include

specifications for  using: For those of you who don’t
(1) TCI roters fIFZ  calipers, have machine shops available,
(2) GNSC rotozs and calipers, I also hope to soon have a
{3) GNSC rofors iCarveste source where these hubs and
calipers tv  the Pantera 1 adapters can be had for =
say that | wanrt to da this reasonable price.

m  not sure it's all possibie

Put keep reading these articles

and we'll find out what can NOW, about the rear hub car-

be done. rier and  brakes, I've tarn
mine apart, and I've conferred
with  Masier . Mechanic T.M,

So far this month ! have about the problems with the

machined prototype front hubs slock  items, Some  exciting
and caliper adapters to  fit things are brewing that might
group one (1) oparts to the solve a It of problems on
stlock  Fantera  froni spindle. this end of the «car. But, 1
THESE ITEMS FIT PERFECT- donl  wani ie pget ahead of
LY. The only modification myself again and give out
necessatry to  the Pantera s bad  information So, il
the cutting off of the old have to wait °til I finish the
siock Pantera caliper mounling front brakes.

bracket from the aft end of

PANTERA OWNERS CLUB OF AMERICA
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STEERING SYSTEM AGCCESSIBILITY

P Kolde . The ollbwing aréiok is
from &he orignal Panlers Factory
SERVICE HIGHLIGHTS and | &hought
#t would be of iberest fo some of
you)

The Pantera has a highly responsive rack and steering
assembly, the approximate wras lock to lock being 3
and a turning cirele curl to curb of approximately 39
feet,

The basic principie of this type of gear is that the pin-
ion which is driven by the steering column shaft. trans-
mits a linear motion to the rack which through i
simple tie-rod system. actuates the steering arms which
are fixed to the vehicle front stub axle.

The rack inner ball joints are protected by rubber bel-
jows. Oil is introduced into the assembly during manu-
facture and there should be no further lubrication e
guired unless damage to the bellows is encountered,

The initial intent is 1o supply the steering assemblics
as complcte assemblics with the stecring ball juints
and rubber bellows, the onby two service items currently
available.

11 is possible however, that at some time in the immedi-
ate future, individual steering assembly compoinents
may become available, and with this thought in mind
we will include for your personal edification, full serv-
ice instructions for the rack and pinion steering gear.

SERVICING INSTRUCTIONS FOR
STEERING GEAR

1. Symptoms of Need for Adjustment

Need for adjustment will show itsell as free play at
the steering wheel together with tack of precision
and steering wander; if the free play has a spongy
Feel it is probably duc to wear in the suspension
nnits or wheel bearings, Wear in thessweering gear
itself will usually produce a certain amount of Jost
motion which takes up very eleanly as the wheel is
wroned and the free play absorbed. This action will
probably be accompanied by a knock which is
transmitled to the steering wheel.

!J

Probable Causes of Excessive Wear

Loss of oil due to accidental puncturing ot the bels
fows is the most common reason for excessive wear
and the bellows should be checked for leaks during
routine servicing, Providing the bellows are not

PANTERA OWNERS CLUB OF AMERICA
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damaged by stones thrown up from the roud. but re- Remove the bolts seeuring the rack pinion to the

main vil tght, no pping up of the off i required. lower colummn universal joint. Remove the lelt or _—
right front wheel. Remove the nuts sccuring the ball '
joints 1o the steering arms and withdraw the ball
joints from the steering arms. Remove the four (4)
holts. Bwo cich side securing the steering reinforce-

ment bracket o the chassis front extensions. Re-
move the four bolts securing the mounting brackets -
and rack housing to the No. 2 cross member. With-
drawn the complete steering assembly.

When the vehicle is jacked up the road wheels must
never be swung rapidly from lock o lock. This im-

#PLACEMENT IS A REVERSAL OF
HE REMOVAL INSTRUCTIONS

Cheching for Wear and Ianage and Dismantling

L Bellows, Betore removing bellows, detorm them

in various  directions, checking for cuts and
pees shock loads Tar greager than any produced puncilures.
by the most violent driving and may cause eracking

ad chipping of the pinion teethy which in rn o X
PPIs ! Remove the ball joints and locknuts from the end

eould ciuse seizure of the steering gear ol some h - )
T of the tic rods, then the bellows may be removed,

later date.
Cheek the rubber covers of the ball joins for
Remosval from Vehicle cuts and ensure that the ball pins move trecly,
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B, Tie Rods, Tic rods should articulute frecly in Removal of the two bolis at the side of the main

any direction without being so slack as 1o fall
under their own weight.

The spherical end of the tie rod is held bétween
the housing and a spring’loaded pad. A locknut is
threaded onto the rack before assembly of the
housing and flanges on this locknut are deformed
into slots in housing and ruck. When these de-
formations are pried up the housing may be un-
screwed from the rack and the tie rod dis-
manted.

Check thut the tic rod shank is not bent and thit
the portion immediately behind the head is not
bruised. Check spherical scatings for signs of
wear or fretiing.

Ruck Sopport Yoke. The yoke is held against
the buack of the rack by meins of a helical com-
PIUssion spring.

2. Beliows

Pinion Bearing

¢. Rack Support Yoke

housing will permit removal of the yoke and
spring. Shims will be found hetween the cover
plute and housing {sce adjustment).

Unless the unit has been allowed w run dry, ex-
cessive damage or scoring on the voke s un-

Tikely.

The yoke should not bind in the housing. and na
excessive side clearance should be present.

Pinion. After the rack support yoke his been
removed the pinton may be withdrawn for ex-
amination. First wipe ¢lean the pinion shaft in
order to prevent damage (o the seal, Remove
two bolts and the cover plate above the main
housing, then the shims will be found between
the pinion.bearing and the cover. (see *Adjust-
ment’).

The pinion is supported between two ball races.
Euch race comprises an inner and an outer ball
cup between which runs a set of balls.

After the end cover has been removed, the pinion
and one ball race assembly may then be threaded
past the rack and removed.

Tapping of the main housing should dislodge
the second ball ruce assembly alter removal ol
the rack.

Examine the pinion 1teeth for signs of weur amd
chipping and check carefully for signs of crack-
ing towards the end af the teeth. Should the unit
have been over-stressed as described tn “Prob-
able Causes for Excessive Wear™ the pinion
tecth may have been cracked without actually
«chipping. Check that the ball and the ball cups
are not worn of pitted,

b. Tie Rod
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Rack, The rack may now be withdrawn {rom the
main housing. Check the bearing and support
surfiices for signs ol scoring or excessive wear,
Check the flanks of the teeth for wear and also
for bruising due to excessive shock  loading,
Check that the threaded ends of the rack are in
good condition and ensure that no burrs have

been raised near the keyways during removal of

the tic rod housing und the locknuts,

Pinion Shaft Scal. The seal is a press fit in the
housing casting and may casily be removed. Ln-
due wear of the seating lip is unlikely unless the
oil huas become contuminated with foreign mat-
ter, but the lip may have been chipped or dam-
aged wnd should be carefully examined.

Rack Support Bash. [t will be noted that the re-
sttient material Tor this bush is carried in u stec
tube. The tube is necessary becatse the gt
housing incorporates three grooves which per-
mit the oil 10 be circutating when the steering
gear Iy in operation. The steel sleeve 15 located
by means of a self-lapping screw.

Should initial examination of the steering gear
show that the rack support bush is worn {as
proved by sideways movement of the rack ac the
end remote from the pinton) it is recommended
that the whele rack housing and bush assembly
be replaced with a factory built vnit in order o
save time and work. 11, however, the customer
considers it essential to replace the bush in the
housing. the following method should be tol-
fowwed:

Dismantie gear completely by removing pinion
and rack assemblics,

Remove recessed head serew in side of rack
housing casting.
Insert bar about 98" diameter through the

pinion end and drive out oid bush. bush hous-
ing and backing disc.

Fit new bush into a new bush housing.

(3} Drive bush housing and bush with hacking dise
ahead of it into the housing.

) Dril hale in bush housing with a 1097 diam-
eter drill through the hole from which the re-
cessed head screw was removed, being earelul
not to penctrate the inaer surface of the bush.

(h Refit recessed head serew in its hole with seal-
ing compound.

Rebvilding and Adjustment

It is asswmed that abb parts are clean and that new
replacement parts have been abtained as necessary.
[f the rack support bush has been disturbed. refit
i deseribed under “Rack Support Bush.”

Held the matin housing in o horizontal position.
with the hole for the pinion cover uppermost, nsert
the ball race assemblv-into the howsing,

Insert the toothed end of the rack through the rack
wpport bash from the outer end and feed it through
the munin howsing uniil the tothed portion may he
wen through the farge aperture in the housing, 1t
will sssist i1 the rack is rorated whilst being passed
through the bush. Turn the rack so that the tecth
are towards the axis of the pinion bore and pass the
sem of the pinion past the rack teeth and through
the inner ball race. pressing the pininn'\\'cll home
against the back of the race. Make sure that spacer
has been fitted in the proper place.

Fit the second hall race assembly.

. Pinfon Adjustmentd, It witl be found that the
euter ball race prajects below the Tace of the
housing. Apply a load of approximately 22 Ibhs.
10 the back of ‘the upper ball bearing and mea-
sure the gap between the fuce of the bearing and
the cover laee ol the casting. Select shims to give
a total thickness equal to this gap plus L0027 10
005", taking into account the thickness of the
paper joint fitted to the casting face. One large
shim .92 thick must be used and this should
be fited last, so as to bear against the-cover

plate.

Apply jointing compound to the face of the hous-
ing and {it the paper joint followed by the cover
plate. Smear two bolts with jointing compound
and tighten down. The pinion should now re-
volve freely without shake. although the rack
will still be unsupported.

b. Rack Adjustment. When the pinion has been

correctly adjusted, insert the yoke against the
back of the rack and refit the spring. With the
rack at straight ahead position (centrally dis-
posed relutive 1o the fength of the main bousing)
and the rack firmly pressed into engagemoent
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d.

with the pinion, the yoke should stand slighty
proud of the cover face on the rack housing,
When the cover plate is fitted, o gap will there-
fore exist between it and the rack housing. This
gap should be mcasured with feeler gauges.

Seleet shims to provide a thickness equal to this
gap plus 002" 1o 005",

Apply joirting compound to the face of the hous-
ing and i1 the shims and cover plate. Smear two
bolts with jointing compound and tighten down.

If upon fotuting the pinion through 180° either
side of the straight ahead position, slight tight
spats ure felt, then more shims must be added 1o
remove this feeling. In any case, however, the
amount of shims must not affow a yoke clear-
ance greater than (H57.

Pinion Shaft Seal. The pinton shall scal may
now he replaced. Bnsure that this s fitted with
the recessed side inwards and press the seal
home Hush with the fuce of the end cover, The
pinion serrations may be wrapped in this-paper
during this operation in order to protect the lip
ol the seal, but care must he taken w ensure thal
no particles of paper are trapped under the ip
of the seal

Tice. Rod Adjustment, Screw a locknut onto the

threaded end of the rack as fur as it will go. en-

suring sl the lurger diameter of the locknut is
towards the end of the rack. As correct locking
ol the asscmbly is vital, it is recommended that
new focknuts are fitted whenever they have been
disturbed.

Hold the unit with the rack axis in o vertical

position and insert the correct spring into the

aperture in the end of the rack. Smcar oil onto
the housing, ball end of tie rod and spring pad
arid imsert the tie rod through the housing. Lay
the spring pad on the end of the spring and press
the end of the tie rod against the pad. Screw the
housing onto the rack until the spring is com-
pressed and gentle nipping of the tie rod oceurs
and o torque of 32/52 1bs. ins. is required 1o ar-
ticulate the tie rod, Whilst holding the housing,
serew the Jocknut back to meet it so that the
flange on the tockaut passes over the end of the
housing:

Prevent rotation of the housing and tighten the
locknut against it to a torque of 00450 1bs. ins.
Recheck the tie rod articulation to ensare thit
housing has not moved during the tightening
of the locknut,

Use o well rounded punch to deform one lock;
nut flange on o the slot in the housing and the

6.

mmenam—

ather onta the keyway in the rack, Hothe Tange
shears or splits during this aperation the lock-
nut must be removed,

Repeat for the similar assembly at the other
end of the rack.

Loosely fit bellows clip to one betows and thread
this over the tic rod al the pinion end of the steer-
gear. Tighten the clamping sereews. The small
end of the beliows should locate i the groove
in the tie rod. Refit the other beliows in similar
fashion but do nat it the smaller clip w this

stage.

L.ubrication

SAE 90 oil is the recommended lubricant. It is
essential that an oil of Extreme Pressure type is
used. Grease must not be used as i lubricant.

The oil capacity is 1/3 pint + 10% and this amount’
should not be exceeded as overfilling may cise
the bellows o buest or to be forced ofl the main
housing. An oil can of “Easiject™ type may be used
for filling the unit and the spout should be inserted
between the tie rod and the small end of the bellows
from which the clip has been omitted. When the
correct amount of oil has been instroduced. fit and
tighten the smail bellows clip.

The stecring system components i the passenger com
= 22 f & .
p;mmcnl consist ol

1.

The steering wheel mounted on a comvoluted cum
designed to collapse under heavy load and secured
by a retaining nut, '

[

The collapsible spring.
The upper steering column shatl with vuier wbe
and attaelnment holis.
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. The upper and lower universal joints,

L The Tower steering cofumn shaft.

LI e p st

A, The wrn signal and horn assembly — accessible
by removal of the steering column cover shicid.

e bottom portion of the shafl slides up the inner
wiien of the shaft and collapses on hieavy impact.
ihps between the wo segments of the column retam
wm securels . undess dislodged By impacet.

5. The shafl spring. bushings. washers and retaining
SPrings,

The steering sastem components outside the pissenger

compartment inciude:
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STEERING GEAR FIX

ow that we've published the
Nsteering gear repair section in an
earlier article (see group 13. Steering
Systern Accessibility™), | thought it was
time to republish the following fix.

The Problem: One of the common
problems of the unit is the wearing out of
the right-hand (passenger side) support
bushing. This can be checked by jacking
uptheright front wheel and while a friend
attempts fo move the wheel and tire
assembly back and forth slightly. look for
the right-band ue-rod moving up and
down in the boot. as opposed to just going
in and out. If your bushing is wom, your
right-hand wheel is free to move back and
forth some with your left-hand wheel and
steering wheel staving straight. Not too
good of a condition, is it?

The original bushing is a plastic part that
allows a very small amount of movement
which is normal.

Ope Fix: Remove the steering gear
assembly from the car according to the
article referred o above. This article also
explains the procedires to replace the
bushing. The bushing is comained in
steel bousing for support. and the bushing
can be replaced with an oilite bushing. [
actually got written approval from the
engineers at Cam Gear, Ltd. to use an
oilite type bushing for this purpose. They
pointed ot that this might lead 10 a
"knocking” noise when the bushing
became worn, but I believe that could be
an advantage for diagnostic waming to
the aware Pantera owner.

I have not been able to find a stock size
bushing for this replacement, so it will
require machining of one that is close.

An Easier Fix: I have discovered an
easier fix that can be accomplished with
the gear still on the car. This still requires
some disassembly of the right hand tie
rod assembly, but should take no more
than an bour or two of your time.

First, purchase a stock oilite bushing
(Bunting #P79-6 or similar). The cost
should be very nominal (mine cost
32.96). Then have a local machine shop
nan the cutside diameter to 1.216 inches.
and the inside diameter to .843 iriches

Now. jack up the right front comer of
vour car and remove the tire and wheel.
Remove the left-hand, (driver’s side).
boot from the gear and with the right side
of the car jacked-up. try to drain all the
old ubricant out of the gear and discard
it

Remove the clamps from the RIGHT side

BALL NUT

by Ted Mitchell

boot. and pull it away from the gear. This
will expose the balljoint on the end of the
rack. There is a locking nut ring which is
peened down imo a slot on the rack and
also a slot on the ball nut. These must be
pried-up. The ball mat can now be
unthreaded off the rack (it is 2 normal
right-hand thread). ‘Tum
counter-clockwise with a spanner wrenich
o pipe wrench while holding the fock
ring. Remmove the lock ring the same way.
Don't lose the ball seat and spring as it
comes apart.

Remove the bushing retainer screw and
find another sheet metal screw the same
length (if you can’t find one. vou can use
this one, because the new bushing will
hold the old one in place). Drill 2 new
hole in the housing about 1 inch closerto
the end than the old one (same size, about
1/8 inch. depending on the screw vou are
going o use). Don't hit the steering
rack! :

Slide your new bushing over the end of

LOCK RING

imsm wwroD ] _

PRY UP IN
TWO LOCATONS

PANTERA OWNERS CLUB OF AMERICA s
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the rack and into the housing. Tap it in,
with a piece of pipe that will siide over
the rack, until it just boitoms against the
old bushing. Drill through the new hole in
the housing just a short way into the new
bushing, so that your set screw will lock
the new bushing in place.

Re-assemble by turning the locking ring
ALL the way on the rack. Holding the
spring and ball seat in place, thread the
ball put all the way on until it bottoms
(not just the spring, but metal-to-metal

inside). This should be very close to the
locking ring. Back-off the ball mat just
slightly, about 1/16 wm. The manual
savs to a point where 32/52 Ibs. ins. is
required to articulate the tie-rod. While
holding it there, back the locking ring up
against the bail nut until they are jammed
together (400 to 450 Ibs. ins. torque). and
re-stake both ends of the locking ting.
Replace the boot and tighten clamps.

Replace the right wheel and tireassembly
and lower the right side of your car. Jack

up the left front corner of your car, and
replace the lubricant in the steering gear
with 1/3 pint of SAE 90 oil. The manual
savs to use a pump type oil can with'the
spout stuck in the small end of the boot
(with the clamp removed, of course).
Tighten the boot clamps (I hope you
checked for good. non leaking boots),
and lower the car.

Re-check toe-in, and you are ready to
ravel.

*Technical information (incdluding reference to parts, maintenance and/or modifications) is presented as a member service |
oaly, by the PANTERA OWNERS CLUB OF AMERICA It is ot intended to replace factory or other recommended service |
procedure, but is provided for information ocly. POCA will not be beld liable for the interprotation or implementation of
same, and suggests you comsult your service specialist for applications to your specific vehicle.”

REVISED 01/04/8%
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WHEEL ALIGNMENT BASICS

be purpose of the following is to get
Ta litle understanding into the
"How’s and Wherefore’s," of wheel
alignment, and especially the Panterarear
wheel alignmertt. I keep getting questions

concetting rear tire wear on the inside,

bay braces, different upper and lower A
amms and shims, etc. To answer all of
these questions, we need, as usual, to
cover the basics.

First, (ignoring Caster, which is only
meaningful on the front, and will not be
gone into in this article), there are two
specifications for wheel aligament.
According to T.B.S. Number 13, article

33-5, they are as follows:
FRONT REAR
Toe-in 3/8inch 1/4t03/16 in.

Camber-1/8 to +1/8 deg. -3/8t0-5/8 deg

JOE

Let’s first talk about TOE. Toe refers to
the direction the tires are pointed in
relation to each other, like your feet. If
you walk with your toes closer together

then yoix heels, you bave toe-in If they

are pointed out, you have toe-cut.

This is measured in inches at the tread of
the tire. So, our car should have the front
of the tires closer together than the rear,

by Ted Miichell

staying pointed in the direction you are
going.

DISTANCE A LESS THAN
DHETANCE "B

&

1]
TCE-IN
TOP VIEW
‘Why? Normally, on the fromt tjres, thisis  Also, when comering, the outside tires
done so that, while driving, the drag on are doing the work. On a car with the

the tires will pull them back (because of
suspension compliance — read that
tubber bushings, etc.) to a straight-ahead
direction with zero toe-in. In our casge, the
rear wheels are driven and therefore, tend
to pull in to even more toe-in. This causes
drag and outside tread wear; so why do it?
If we set the rear wheels to zero toe-in, or
even toe-out, when we left off the throttie
ar worse, braked, the wheels would go to
toe-cut and the rear end would want to
steer around the front. Very bad for

weight biased to the rear, such as ours,
centrifugal force wamts to pull the rear
end cut. We nead the outside rear tire to
point slightly in to counteract this.

So, not enough toe-in in the rear will
cause instability and wear on the inside of
the tires. However, the most likely cause
of wear on the inside of the rear tires is the
Camber, which we will disauss next.

One thing that isn’t mentioned usuatly,

PANTERA OWNERS CLUB OF AMERICA ESmmesssnmm
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but is very important, is that the rear tires
must be pointing in the same direction as
the car. We could bave the comrect toe-in
but have both rear tires pointing off the
right or left of the centerline of the car,
This causes a car to "crab” ar go down the
road slightly sideways. Not very good for
handliog!

CAMBER

Camber is defined as the angle of the
wheel from ‘a vertical line. Positive
camber refers to wheels tilting out at the
top and negative, in.

direction of the tilt. If you want to test
this, try taking a wheel and tire, or even a
disc of any type and roll it while tilting it
to one side, §t will mm in the direction of
the tilt. As a matterof fact, itwilltum ina
circle around the point of an imaginary
(or real) axle touching the ground.

Usually both rear wheels have the same
camber, but remember from or toe-in
discussion, the outside tire, in a tam,
dictates the force. If the owside rear tire is
tilted out in a m, the rear end will steer
out causing "oversteer,” ora tendency for

The relationship of positive to negative
came from the time wheye this was used
for wagon wheels and positive (good)
camber was designed in so that the
wheels would siraighten out (zero
camber) with a load in the wagon.

If there was no camber designed in, (a
load would create a negative (bad)
camber.

The effect of camber on a wheel and tire
is that a tilted whee! wants to tum in the

the rear erd to come around. This is
usually not good. All this is complicated
by the fact that chassis roli, or lean, ina
nrn effects camber, 30 vnless you are

qualified to do a lot of suspension
anabysis, it is best pot to mess oo much
with factory specification. For example,
you may feel your car understeers too
maxch in a comer and you modify the
camber to compensate. Thenope day you
goaround a corner on wet pavement, less

body moll, and you are going backwards;
or you hit the brakes ina cornerandliftup
the rear suspension. It is a complicated
aialysis. i‘

Usually, and this is the case in our car, we
want slight negative camber. Owr
suspension problenis with the structure,
everiually bending inward, results in too
much negative camber, This is at least
ering on the safer direction, tending to
decrease oversteer, and many Pantera
owners sef their camber more negative
intentionally.

Now, what was that about the
STRUCTURE BENDING INWARD!

Essertially our rear suspension structure
is "U" shaped with the weight of the car
trying to bend in the legs of the "U”.

If this happens (and it will), the top of the
wheels tilt in, and we bave too much
negative camber. We take some shims
out of the lowerarms to shorten them and
bring the camber back to specifications.
Eventually we nm out of shims. How
we prevent this?

Lock again at figure above. If we put a
bar between the two upper spring
perches, this shauld keep them from
bending inward. The stock Pantera has
such a bar which is usually referred to as
a “Bay Brace'. Why doesn’t this work?
There are really two reasons, One, most
of us don’t understand its purpose and
therefore, the need to "adjust” it, and
secondly, its dependence only on friction
to do its job.

This brace is fastened to the area of the
upper spring perches by means of a bolt
going through two SLOTTED holes for |
adjustment. Proper adjustment is made -
(How often? I doa’t know. Some type of
mark to see if it’s moved may help.) by
jacking up the rear of the car, so the

BEHUICEHED Al 2O



suspengion is hanging down, foosening
the brace, and then re-tightening,

A better way, is one of the aftermarket,
adjustable braces being sold by a number
of our Pantera parts and service
specialists. These braces can actually be
preloaded to provide proper support to
the rear suspension. ! highly recotnmend
these,

OK., what if it is too late already. We

o B

have run out of shims. Can we use the
adjustable Bay Brace to crank our body
back out? NOT uniess you want to put
cracks in your car. This might wark if
your car is stripped and going to be
re-leaded, etc.

What you need now is shorter lower, or
longer top, arms. Again, various Pantera
parts and service specialists can supply a
longer upper "A" arm that will bring
everything back to the way it was

Reéproduced for Pantera Owners CIub of America
designed. There are also several makes of
adjstable arms on the market Ret [
perscoally will not recommend any of
these that are not designed with the
adjustments at the immer ends of the arms
where the loads are strictly in tension or
compressicn.

Next, we cover how 1o make these
measurements yotwself,

M.

Gmmm

*Technical information (including reference to parts, maintenance and/or modifications) is presented 22 2 member service
anly, by the PANTERA OWNERS CLUB OF AMERICA. It iz not intended to replace faciory or ather recommiended service
procedure, but is provided for information anty POCA will not be held linble for the interpretation or implementation of
szme, znd sugpests you consult your service specialist for applications to your specific whide.”
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WEIGHT DISTRIBUTION

oes your car corper to the right as
well a2 the left? If you have made
any modifications to the weight or
suspension of your Pantera, you may
have advemsely affected the weight
distribution. Also, if you have adjustable

springs and have not checked your.

distribution, you could be WAY OFF!

"The actual weight at each wheel is not
necessarily due to mass (weight due to
gravity). It is also due to chassis load
caused by your suspemsion. You could
conceivably adjust the suspension so that
ALL the weight is borne by the left front
andright rear wheels. If you don’t believe
me, drive your car up on a couple of 12
inch high blocks under the left front and

right rear wheels and see how much .

weight is bome by the other two wheels. |
am sure that your car is pot this far off, but
you might have enough to make a
difference.

Fist let’s get a couple of concepts down.
Your handling in a comer depends o the
weight distribution between the front and
reac QUTSIDE tires. The outside tires in
a hard tixn are doing most of the work
and the amount of weight on thosetires in

relation to its size, air pressure. and

suspension geometry are going o
determine the side or comering forve that
it can exert. We can change the front to
rear weight tramsfer in a tum with
anti-sway bars, but they affect both sides
the same, so we want to start-with the
same distribution on both sides. We can

do this without moving engines and gas
tanks around by using "WEIGHT
JACKING".

Let’s find out where we are. Weigh all
four wheels. This MUST be done on
LEVEL ground and if you weigh one
wheel at a time, it MUST be at the same
level as the other three. In other words, if
you use a platform scale that is 3 inches
high, vse 3 inch blocks under each of the
other three wheele, assuming you are on
perfectly level ground to begin with
THIS IS VERY CRITICAL! If you don't
do this al! the time, and don’t have special
car scales, you can find a public scale that
has a flat area around one corner of the
scale. First weigh the whole car, and then
jockey vour car arotsd so that each wheel
can, in trn, be placed on the SAME
comer of the scale. This way, any
SLIGHT variation in level will cancel
out.

Adding the weights of all four wheels
SHOULD equal the total weight of the
car. A slight variation indicates that the
area was,not perfectly ievel. Be sure you
orequivalent weight is in the driver’sseat
and the fuel»tant is abous haif full.

OK, |t' you bave weighed your car
properly and have all the right numbers,
let’s figiwre it all out. As a running
example, we'll use the numbers that I got
for my 1973 Pantera (Darth Vader).
Remember, this, car is. modlf'ed with

" Growp IV fares,
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. by Ted Mitchell

LF.= 755 ibs RF.=715 Ibs FRONT=1470 b
LLA.=1045 Ibs ALH.=975 bs AEAR = 2020 b
TOTAL=3490 b2

First add both FRONT WHEELS and
divide by the TOTAL CAR (x 100) to get
the FRONT DISTRIBUTION, and then
both REAR WHEELS divided by the
TOTAL CAR (x 100) to get the REAR
DISTRIBUTION.

7554+ 715
x100=42.12% FRONT
3400

1045 + 975
xr 100= 57.88 % BEAR
3480

-Now you czn determine the IDEAL

WEIGHT on each wheel. Remember, the
right side can (and will) weigh differently
than the left, but they should have the
same WEIGHT DISTRIBUTION.

LF. +«LR .
x % FRONT = LF. {DEAL
100 x % AEAR = LA IDEAD

755+ 1045
x 4212= 758 tha LE, JDEAL
100 (% 57.38= 1042 Itz L. IDEALY

RF.+RA.
x%FRONT=AF. IDEAL
100 & % REAR = AR, IDEAL

54+ 975
x 4212=712 1ba BLF, IDEAL
100 {x 57.83= 978 ks BB IDEAL)

REVISED 02/01/89
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comers. THERFEFORE, THE AMOUNT
YOU SHIM ISDETERMINED BY THE
L.F. R.F. NUMBER OF CORNERS YOU HAVE
755 actual ‘715 L.F. : R.F. DECIDED TO CHANGE. If you have
758 ideal 712 -30ibs +30ibs decided to mise only the L.F. comé
3 43 (remembering that this will lower the
RR.}, addashim toincrease the weightat
that comer by the whole amount of 30
+3 -3 Ibs. If you decided to raise both the L.F.
1042 ideal 978 +30lbs -301bs and RR., add 2 shim to bring the L.F. up
1045 actual 875 L.R. R.R. to 30 /2 =15 1bs. This will add 15 Ibs to
L.R.. R.R. the RR. also (a3 well as take away 15 lbs
from each of the R.F. and L.R.), 30 when
you add the shim to the RR. for an

Notice that all four [DEAl. WEIGHTS
are, and should be. off from the
ACTUAL WEIGHTS by the same
amount, BUT two opposite comers need
MORE weight and the other two opposite
cormers need LESS weight. On my car, to
get to the IDEAL. WEIGHT the L.F.
needs 43 lbs, the RF. -3 lbs, the L.R. -3
1bs, and the RR. +3 lbs, so the TOTAL
WEIGHT would be the same. Actuaily,
unless we are at least 10 {bs off (and with
a street car mavbe as high as 50 lbs) we
are almost perfect and don’t have a
poblem. (Ain’t De Tomaso grand?) But
let’s say it was 10 times worse and 30 Ibs
off at each comer and we wanted to fix
it -

It is time for some decisions. We can add

shims to either the L.F. or R.R. springs or
both, or remove same from L.R. and/or
R.F. Check your car’s ride beight and see
if it is off. If it is low in the L.F. comer,
you can bring it up by adding shims to the
L.F. only. You may want to lower the
RF. instead by removing some material
from the R.F. spring spacer (if you you
baven't already removed the whole
spacer). If it is perfecy(?) AND you don't
want to affect your alignment, you
MUST change ail four comers (although
small changes won't make noticeable
ride height changes).

Now comes the tricky part and after
reading this you may want to forget the
whole thing, This takes a LOT of trial and
errcr, and almost requires your own
scales. Each change affects all four

additional 15 Ibs, you wili be at the right
30 tbs. If you are going to change ail four
cormers, add shims to bring up the L.F. by
1/4 the change (30 / 4= 7.5 ibs), add the
same amoumnt to the R.R. and remove the
sarne amowt (miiling some metal off the
aluminum spacer for example) from the
RF. and LR

Another great thing about our car is that
the seats are about midway between the
front and rear wheels, so if you take 2
passenger along, it will not affect your
right side distribution.and handling. Yes,
I know! Why did I tell youto be inthe ca
when you first weighed it? 1 don’t know.
I guess | want to know the actual weights
in case somebody asks.

GOOD LUCK! tm

*Technical information (indluding reference to parts, maintenance and/or modifications) is presentexd 28 a member service
caly, by the PANTERA OWNERS CLUB OF AMERICA. It is not intended to replace factory or other recommended service
procedure, but i provided for information onlx POCA will not be held fiable for the nterpretation or implementation of
same, and suggests you consuit your service specialist for applications to your specific whide *
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CLUTCH MAINTENANCE e
by Ted Hfitchell :

I keep getting questions regard- and when you depress the stap  bolt adjustment on the
ing clutch  problems en the clutch pedal in your car o linkage at the slave cylinder.
Pantera; and for good reason. make a shift (especially if you Haolding the linkage back

L There are a number of don’t push the pedai clear to foward the rear of the car

different  compenents in  dif- the tloor), the clulch does not without  starting lo  compress

ferent year cars; 2 The main- fully disengage, and the the <clutch to JUST take up

tenance parts are getling hard Synchre Rings In  your {irans- the tree play (¢f you don’t

ar irapossible o get, and are axle have to do extra work. have a deft louch, this i

expensive: and 3. it doesn’t And  guess  what? Secand gasier to feel with the spring

really work right when every- gear Synchro goes oul  first, femporarily removed),  measule

thing is perfect. with the others sure to follow. the air gap between 1the end
of the  bolt and the metal

Let’s star! with the last point, What can you do about this? tab. I there ix NO gap,

so  you know what the main Not a Isl, without r1e-engineer-

problem s Cluiches  should ing the system, which is not

have a MINIMUM of 040 in- what this arficle is about (Bui

ches of air gap belween ihe we may do that later).

pressure plate, the clutch disc What you can ds, is make

and the flywheel, when the sure everything is as right as

cluich is fully disengaged. A if can get.
high performance application,

should really have 060 inches. First, the gbvious things.

Make sure you have plenty
On the later model cars with of brake fluid in the system:
the inspection hele in  lhe that it is cleam: and thai
cdutchk  beillthousing, you can you have bled it 1o insure
measure this gap by baving a no air n the systam. ) ~
friend hold the clulch pedal Silicone fluid is not acceptable your thrawout bearing is 0
lo the floor, while you insert on a stock system Dbecause i riding on the fingers of the 2}
a feeler gauge between the is  slightly compressible, and clutch  pressure plate and I f§
pressure  plate and the clutch we have enough problems as probably not long for  this H§
disc. With the engine ROT it is. As az matter of Ffact, world  (although a number of
running, the disc will stay up the higher grades (DOT 4, 5§ Japanese cars run their sys-
against lhe flywheel Ds not efc) dont do any good, Dbe- tems like this) TCO MUCH
compress the Marcel springs be- cause they are 1atings for gap, and you are decreasing
tween the two sides of the heat, which is not 2 problem the total amount of cluich dis- §
disc, with the feeler gauge in the clutch. But you want engagement.  The Pantera Tech- g}
Measure actual free space, I good qualily, and you are hope- nical Service Bulletin No. 10, g}
have found this {o wusually be fully using “a “high” grade for Article No. 88 «calls for .102 Fi
about 026 inches on  most your brakes, so why mnol use to .106 inches. Most of our ]
Panteras. the same stuff? service people shoot fer 116

to 18 inch, and IF you will [

What does this mean?  When Now lets go to the SUFER keep an eye on this adjust- [§
the cluich is hef, you won'l CRITICAL slave cylinder , adjust- ment rtegulatly, 1 would keep
get even this much space, menl, Note lhat there s a to the 116 ,side.

PANTERA OWNERS CLUB OF AMERICA
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CLUTCH MAIRTERARCE - PAGE 2

It is also, abselulely necgssary MOST OF THESE SPRINGS clutch  efforts are small) and

ton make sure there s free HAVE BROKEN . You need decreaset  mnovement (and  ef-
play at the other end of the to either replace them (A BIG foris) progressively, al the end
system. Whether you  have job} er ‘jury-rig’ & oonvention- when cluich efforls are
the clutch effort reduction sys- al pull type spring frem lhe grealest. Not oo shabby for
tern (see TSB No. 6, Article pedal am lo some  paoint engineers, huh?

No. 49) or nof, the push rod under the dash, so THE
in the master cylinder, MUST PEDALS (BOTH BRAKE If wyou are dnoing major wotk

be allowed 1o come all the AND CLUTCH) ARE on  the master cyiinder or the
way out when the pedal s PULLED BACK UP WHEN siave cylinder ot the cluich it-
1eleased. It this doesn’t hap- THEY ARE RELEASED. self, reter to TSB No 10, Ar-
pen, the piston cannot lake tleles Moo 88, 89, and 90 for
another gulp of [lluid from By the way, the Clutch Ei- lhe latest measurements. it
the reservoir ¥ It needs It fort  Reduction  System  does you don’t have the Technical
and will probably suck in not  reduce the amounti of Service  Bulleling, erder them
some air  instead, or optionally, chutch movement as some from the POCA Stere; along
iF it wanls o get 1d of people have said. How did with the Shop Service
some fluid into the reservoir, the great powers of  Ford Manual, and the Parts Beok.
it will just hold open the manage 1o beat the laws of You just ecan't wotk en 2
cuich  slave tesulling in slip- physics and lawer effort Fantera withoul these buooks.
ping or throwout bearing without lowering movement?

wear. Qur cars came with a They used a linkage system But just in case you don
torsionally wound  spring  onm that  actually Incteases  maove- have the Parts Book, the part
the pedal shaft to 1eturn both ment {and effort) at the begin- numbers for the actual cluich

the bzake and cdlutch pedals. ing of the stroke (when paris are as flollows:

EAR ANSAXL ISCIPRESSURE-PLATE

71-72 1031-001-068  DISC/D16Y-7550-A
1031-001-061 PP/DI16Y-7563-A
TYPE SD5I25-1

71-74 1031-002-001 DISC/DA6Y-7550-A
1031-002-020  PPIDAGY-7563-A
TYPE SD3k5-2

12-1-287
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ENGINE IGINIITION

Fe don't Bake a practice of
pushing products, aamd the following
shovld not bhe takem as an
endorsement for a particular brand,
but I have discoversd a mew igmitien
syster which offers the best of all
vorids, and se far as I kmow, this
is the only brand that offers this
particelar system (If you bknmow of
any others, please let ‘me know). I
should alse mention that I anm
reviewing only the conmcept at this
time. I have nd kpowledge of how
well this particnlar unit works, but
1 2p familiar with the concept and I
an excited about it. I have ordered
ore and I will follow uwp on both
good and bad.

I 2lso thought this would be

3 "good time to review ignition
§ystess in gemeral. If you already
kner all about them or don't care,
just skip domn te the heading
ELECTROBOTIVE'S D.I.5.°.

ENGINE IGKITION SYSTEM

The ignition systee of most

conventicgal engines performs a
nuzber of fupctioms. Be will
concern ourselves here with tso main
jebs. Pirst, the system converts the
battery veltage of 12 volts {primary
systerl, to a very high voltage that
rill allow 2 spark ‘to jump across
the . spark plug gap ({secondary
system). This spark is shat ignites
the fuel zixtere in the cylinder to
give us pover. The second fumetion

of our ignition systea is to direet -

that high voltage to the proper
spart plug at the proper time.

Usually these two functions are
spiit up with the contrsl of the
tiging of the spark occurring.on the
primary [low voltage! side, then the
voltage imcreased, and lastly the
secondary (high voltagel directed to
the proper spark plug.

Let's look how this is done
pith 2 noreal distributor amd coil.
Pirst, our primary 12 volts is
conpected {from the ignition switch)
to one side of the primary side of
the coil. ®hoops! We hetter explzin
the coil.

The “coil® is made up of two
coils of wire. 7he primary coil is
1 relatively few turns of heavy
gire, and the secondary is many
tores of Fipe wire surrounding the
primary with one end fastened to the
negative side of the primary. When
12 volts is applied through the
primary, it builds up a magmetic
field sorrounding it (amd the
secondary alse). Fhen the currenmt
is stopped, the field collapses very

“tapidly and induces a voltage in the

secondary. This ones secondary
voltage is proporticpal to the
difference in the pumber of turns of
the primary apd secondary coils and
the speed of the field coliapse. If
you don't totally umderstamd this,
don't worry about it, just accept
that the ‘dofl’ “trapsfors® our
prisary 12 volts imto a secondary
voltage usually in excess of 5{,00¢
volts. Just remepber that the
secondary, or spark voltage, is
generated when we turn off the
primary voltage ‘{because it takes a

relatively long time to build uwp the
gagnetic field, and it collapses
rapidly).

How, back to the positive
side of our 12 volts hocked to ome
side of the coil. The other side of
the prigary in the coil is hooked up
to -the points in our distributor.
The other side of the peints in the
distributer is comnectsd to groumad,
so that when the points are
touching, we have a complete circuit
in the primary side of the eoil.
¥hen the points OPEN, the f£ield
eollapses, and the secondary, spark
voltage is produced. fThe coil wire
connects the top of the coil, back
to the center terminal on the
distributer cap. Inside the
distributer, the rotor, as it tuoras,
connects the secondary to each spark
plug wire in turn aceording to the
firing order of the engize.

Hov ®e are sending the spark
to each cylinder at the time needed
to run the engine. Thers is omly
ome thing left, Depending on how
much power is npeeded and how fast
the engine is running, we need to

- vary the exact time that the spark

is produced. ¥e normally de this by
noving the plate inside the
distributor thaet the points are
pounted to agdfor the cam that opens
the points. This way we cam advance
or retard the time that the spark is
produced. At -higher RPN, we can
have the spark soomer, so we buiid
in centrifugal advance aechanisa
that uses weights acting zgaimst 2

spring to advance the spark. Also, ;;f

1 pPANTERA OWNERS CLUB OF AMERICA




when we aren't demanding much .power
out of the engime, we cap advapce
the spark even more for better fuel
econory and cocler ruaping. Since
menifold vacvum is 2 good measure of
terque requirements or our engine,
¥e use a vacuup advance mechanism to
move the plate.

PROBLEMS AND IMPROVEMENTS

The basic system deseribed
ghove worked just fime uatil we got
irto bhigher performance engines.
Eigher compressior suppresses the
spark and so we need more voltage in
tee secendary system. At the same
tipe, a5 the RPY of the engine
increases, . xe have less time to
build the field v in the coil 30
the secondary voltage drops. When
the vcltage dreps below w®hat is
peeded the -engine wmisfires. Qur
basis igniticn systes is ne longer
sefficient to do the job.

Now what do we do? COne of
the first improvements t2 the basic

svsten wes the use of dual peints

like the steck Panterz Zistributsr
tses. In an eight cylinder engine
like ours, the peints have te -oper
and close eight times for every twe
engine reveiutisps (the distribucor
turns at one-half engine RPE}. This
means there is only so much time for
ther to e closed {eeil field build-
up tize), and the time decreases as
the REX increases. ¥ith one set of
peints, the time they are closed is
limited due to point beunze and
paint car design. By using two sets
of paints werking together, we can
cheat and zake the time the cirevit
is closed, longer than the time the
sirceit is epen. ‘

This helped scme, but as
perfaormance requirements increased,
the systes again fell shert.

Reproduced for Pantera Owners Club of America

*supercharge” the charge to the
primary side of the coil, resulting
in  higher secondary  veltages,
Transistors were used to replace the
points both to give more coil build-
up tize and to solve the point
*pitting® gproblem develeping froem
the increased current Jload being
bandled., Evenr more tham one spark
pelse being seat to the spark plug

for each firing.

The increased voltage in the
secondary started causing nex
probless. The spark would scmetimes

jump through the igaitiom wire
instead of the spark oplug. Or
speetizes it would jump across

inside the distributor cap, firing
the wremg plug at the wrong time.
Spark plugs, wires, and distributoer
caps and rotoers had to be improved.

For awhile, it had been
known that the discributer, being
driven by the camshaft that was in
turn ériven by the crankshaft was
leaving something to be desired in
terss of accuracy, so the crankshaft
triggered ignition system as bern.
The distributer now enly had to
direct the secondary charge to the
proper spark plug. i sensor mounted
er the crankshaft damper would
trigger the primary currest and
electrenies  would build in 2
centrifugal advance curve. This
vorked great in the earlier racing
fislds, where the throttle was on
“full* most of the time, and fuel
econosy was of 1o copderm, but it
dida't solve the problem of the
secondary.spirk - juaping”tt ~Gowanted
places.
$

What we needed was a simpie,
trouble free, accurate system that
rould supply emcugh spark at high
RPM and give us the _comtrol

vecessary for power apd  fuel
ENTER TRE MULTIPLE ° COIL

DISTRIBUTORLESS IGNITION SYSTEX.

23 . ... JGNITION SYSTEM.
1 number of improvements
evolved, Capacitive discharge ECONORY.
systens were developed to

ELECTROMOTIVE'S D.I.S.

ketually, this type of
systed has beem around for a2 while,
but not, to By kaowledge, been
available fer our ergimes. % nuaber
of years ago, Buick's engineers came
out with this system for their V-§.
The stock umit was tied into their
electronic brain. and was thersfore
of - little use to the average
enthusiast. They later, came ont
with an "off road" version that was
perfect, IF you had a six cylinder
engine.

The cencept developed when
sore bright fellow said te himself
"why don't we take the pesitions aff
of the crankshaft, and fire a
geparate coil for each spark plug?".
This way we dem't have to
*distribute™ that high
voltage that likes to juap to the
wrong spot. Ib alse had the effect
of giving the coil gobs of time to

build up the field f{in and eight.

cylinder engime at 8000 RPN, the
cail would be runping at the
equivalent of 1000 RPK). Therefore
no complicated voltage enhancement
was needed.

There %aé only ome fly in
the ointment; the crankshaft turns
tuice as fast as the camshaft [and
firing order of the engine}, so that
the plug would fire at the right
time, but it would also fire 360

"degrees later, near the top of the

exhaust stroke.’ When the effect of
this was studied, it showed that it
not only didn't cause any harm, it
actually cleaned the spark plug. It
was alsc decided by Buick and others
that the syster =orked good enough,

and packaged better by using half !

the number of ceils and putting twe

i

secondary
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... JGNITION SYSTEM_

secandary towers om each of thea.
Two plugs have to fire at the saze
tize anymay.

How there is THE systexm,
developed for race cars by a cempany
in Virginia called Electromotive,
Inc.. The syster totally eliminates
the distributer (you will need to
build 2 dumey to still drive the oil
puzp) apd is crankshaft triggered
for accuracy, and for our emgice,
uses four double coils. They have an
electronic centrifegal advance, and
eptional vacuum advance. Depending
oz the model (read that price) you
have more and more comtrol of the
advance curves, and on their biggie,
you cap .get a XNOCK sensor, end 1
BOOST retard for you ‘turhe cor
supercharged guys.

Bveryone that komows ze,
knows that I think anycne whe
doesn't have vacuur advance on a

street driven car needs their head
exanined. You just caa't get emough
advance te get full perfermance
without threwing away all sorts of
fuel ecomomy, smocth and COGL
running 2t cruise conditions without
vacuun advance. Alse, the |lknock
sensar lets you set. the advance
surve for best perforaamce with the
best gas available {additives?} and
still run on & trip with available
gas.

These systeas are priced (my
latest information} at §38% ({plus
§50 Eor the vacuua seasor) for the
BBT-S with a fixed advance curve,
The pext level up, HPY-1 with an
adjustable curve and adjustable RPN
limiter is §43% (+ §50). The super
system is called the EPV-2. This
swest  littie  baby is  fully
progranmable for dialiag in the
perfect curves for your car, has a
dash display with tachometer, shift

. Reproduced for Pantera Owners Club of America

light, =zasual advamce lever (yes,
you can tune the advance while you
drivel,ete, ete.-ete. It costs $1050
(plus $50 for vacuem or turbo
pressure seasor, and $75 for the
knock semsor. 3110 for bath, and 330
for a remote shift light.)

i word of warning. The §PY-2
doesn't have a tachometer .drive
output because of their built in
tachometer. A word oz the phone,
however, got me a pigtail out for
the tachemeten. sensor, hut it Bmay
tequire your friendly electronies
neighber to build you an amplifier
to drive the Pantera tachometer,

The address for anyome
interested is:
ELECTRONOTIVE IEC.
14004-J Hillard Road
Chantilly, Virginia 22021
(T03) 378-2444
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CARBURETOR JETTING

his article will attempt to remove

some of the dark clouds of mystery
surronnding carburetor jetting for those
of you so inclined, with the waming that
although not as complicated as you might
think, it is still a long, time consuming,
job. I will talk primarily about the Holly
carburetor, although the principles can be
applied to the Ford.

First, a very brief primer on some of the
functions of a carburetor, The carburetor
serves two main functions:

1. To mix the proper amount of fuel with
the proper amount of air.

2. To control the amount of air-fuel
mixture introcuced into the engine.

Let’s look at the second function first.
The thromie "butterflies” in the base of the
carburetor. accomplish this control. We
would use just one big throat and
butterfly valve to do this, but the first
function of mixing fuel with the air
doesn’t work very good unless the air is
flowing very fast through the carburetor
throat or venturi. So, we use four throats
and don’t even open the second two until
the engine speed and load is enough to
flow the proper amount of air. Contrary
to popular belief, a 4-throat or 4-barrel
carburetor is more efficient if properly
jetted and sized, and will get better fuel
economy than a two barrel (unless, of
course, we are using the extra power
available).

by Ted Mitchell

Now, the first function. Gasoline does not
burn (it will extinguish a match thrust
into the liquid, but take my word for it
and don’t try it because there is vapor all
around). Only gasoline vapor in the
proper mixture of air will bum. In an
automobile engine, this can range from

PANTERA OWNERS CLUB OF AMERICA ey

around 8 parts of airto 1 part of fuel (8:1),
to abowt 17 or 18:1. Best power is about
12:1 and best economy is about 14:1.

Believe it or not, you can actually rim an
engine by holding a2 sponge over the
imake manifold and pouring a small

~ REVISED 10/01/89
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Air horn {inlet)

Main an,

Fuel + bleed

air emulsion
in discharge area

\_ .

Discharge ——u

Emulsion tube

o anwell

f

Notice the sequence of effects. This isthe
way we must.determineoir needs; andon -
an engjne that is used on the street, we are
interested in economy as well as power.
We can have our cake and eat it ton!

The different circuits do a primary job,
and then effect everything afterwards: Ini
other words, the Seoondary Jeta effect
high speed power. The PVCRs effect

L : low speed power and high speed power.
nozzle '] 4 L Emulsion tube i = » -
)L( J//” ) A vleed hotes %% The primary jeis e{ffect cruise, low
- Boost i A e <2 speed power, and high speed power.
ventur: Rt - T Therefore, imnless you are setting up for
-l Fuet 1t " " . : g
[ \ S all out" race-only, the primary jets
Main I ; o \ % should beadjusted for best cruise and fuel
venturi /r i | \ [ ed Mxl‘al“ el economy.
Milln wall E édf { Mw
Power valve
Throttle (closed) 1. Isolate the primary system by wiring
the secondary throttle plates firmly
closed. If you don’t have vacuum
L operated  secondaries, you must
/s 4 disconmect the secondaries and wire them
firmly shut.
amount of éasoline on the sponge. Not
very efficient, so we want our carburetor
to not only mix the air-fuel for us in the Vacuum Power valve
correct amounts, but also o know when Main ai :
ain air chamber piston

we want power or economy.

Our modern Holley four-barrel
carburetor, with vacuum operated
secondaries (the rear two throats) does
this fairly simply.

1. Under cruise conditions, the air-fuel
mixture is determined by the primary
main jets (there are 2 of these for  the
front two primary throats).

2. Under fuli throttle, low engine speed,
the air-fuel is determined by the primary
main jets and the power valve channel
restrictors (PVCR’s).

3, Under full throtle, high engine speed,
the air-fuel mixhmre is determined by the
pritary main jets, the PVCR’s, and the
secondary main jets. The secondary main
jets look just like the primary main jets,
except they are located in rear float
chamber for the rear two throats.

Power valve

Power valve

channel {open)
restriction
T 7
i /
u Manifold vacuum passage
Throttle

for sensing engine load

YT u A lAd NBA
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16 — Power valve
17 — Power valve channel restriction
{connects to main well 21)

2. If you bave an Exhaust Analyzer,
operate the engine in the range-of 2000 to
4000 RPM at a steady speed looking for
approximately 14:1 air-fuel, changing
primary jets to get this. This will get you
a close approximation.

3. Now nim the car on a straight and level
road. Keep changing to a smaller jet until
you get a "Lean Surge". This is a feeling
of the car surging back and forth while
the accelerator is held steady. Rich'nm
back up (larger jet) unti! lean surge is
completely gone. Put these jets aside,
temporarily.They will be your primary
jets, evenmually.

POWER VALVE

1. Now put in the next larger number
primary jet, temporarily. The power
valve on the Holley is replaceable, but
only effects when the valve opens, not
how much is flowed (assuming it doesn’t
restrict the flow). The actual flow is
determined by the Power Valve Channel
Restrictors (PVICRs). Unfortunately, the
PVCRs are not interchangeable jets, so

they must be drilled out. This is why [ told
you to put one set richer primary jets in
temporarily.

PRIMARY JETS in the carburetor.
SECONDARY JETS

1. Now, you can up-wire your
secondaries, and change the secondary
jets to ger best acceleration overall,
paying most attention to over 2000
RPM.

The above procedure will give you your
"cake and eat it". Most procedures have
you change primary jets for power. This
is wrong, unless you are interested in
"race-only" with o interest in economy,
and will stilt give you no more power.
This is a long procedure but if used, can
give you the best performance possible,
with fuel economy in the range of twenty
or more miles per gallon ona irip, EVEN
IN A PANTERA. For more information,
[ recommend the "H.P.” book on Holley
Carburetors & Manifolds, below.

™

2. Make full throttie
acceleration runs up
o about 4000 RPM |
and drll our the
PVCRs uniil vou
can determine no
more improvement.
Since you will go
‘oo far” by
perceiving no more
improvement, you
should be "right on”
by going back to
your “right”
PRIMARY JETS.
(BE CAREFUL!
Over-drilled holes
"can" be plugged up
with lead in the
event of a mistake
and re-drilled, but it
is a very poor fix)

3. Put your comrect

] aﬁl.:e'&sioi:kreﬁlécemehﬁohefmé-_'& our-barrel HOLLEYS
" Plus HOLLEY manifolcs for streetand stip - G

"% Geleetion & Skring

" Economy Tuning
‘A Installation Directions " Perivrptance Tunlng

: Repelr&ﬂss_err_t@ly;-' .Eml_u_t_ana ) RS

i

*Technical information {incdluding reference to parts, maintenance and/or modifications) is presented as a member service \
cnly, by the PANTERA OWNERS CLUB OF AMERICA. It is pot intended to replace factory or other recommended service
procedure, but is provided for information onty. POCA will not be beld liable for the interpretation or implementation of
same, and suggests you consult your service spedialist for applications to your specific whicle”

REVISED 10/01/89
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FUEL INJECTION SOURCES
PANTERA UNITS GENERIC UNITS
HALL PANTERA AIRSENSORS, INC. EKINSLER FUEL IRIEC-
15337 Garfield Ave. Special Applications Group TION IHC.
Paramount, CA 90723 708 Industry Drive 1834 Thunderbird
(213) 531-2629 Seaitle, WA 98188 Troy, MI 48084
(206) 575-1594 (313) 362-1185
(800) 654-6775
PARTERAS BY WILKIN-
SON
16237 Illinois Ave. B & M
Paramount, CA 90723 9152 Independence Ave
(213) 804-4321 Chatswertk, CA 91311
(213) 634-3434 (818) 882-6422

PANTERA SPECIALISTS
2824 S, Willis

Santa Ana, CA 92705

{714) 250-1797

This list is supplied by the Pamtera Owmers Club af America as a member service only.
This listing does neot imply o1 express .any positive or negative endersement by the Club.
POCA reserves the right to include or disclude any organization from this Hst at it's sole discre-
tion. Some of the owners of these oyganizations may belong ‘o POQCA, and some do not We
encourage you ig compare prices and service :

PANTERA OWNERS CLUB OF AMERICA

REVISION: 11-1-87
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There seems 1o be a lot of interest
in fuel injection on engines lately
and since ! mentioned that | am
going to install an injection system
on my new Pantera engine, | have
received a couple of questions
from POCA members regarding
these systems. | know that Lance
Nist of Pantera Specialist 1is
currently building a fuel injected
turbo-charged engine, and Steve
Yilkinson of Panteras by Yilkinson
has built at least one and maybe
more fuel injected super charged
engines, s¢ | thought that this
might be a good time to explain
some of the in and outs.

What is fuel injection? Yeli, first
of all as the name implies it is a
means of injecting fuel into an
engine, and therefore every engine
must have some sort of fuel
injection to run. A carburetor does
this by using the flow of air geing

past a wventuri to Cpull” a’

proportional amount of fuel from a
reservoir, intos the air stream
where it mixes with the air with

varying degrees of efficiency.

GROUP

FUEL IKJECTION

Marmally a fuel injection system
is thought of as a system that
injects the fuel under pressure
into the incoming air stream at
Actually  the
carburetor does inject the fuel

some  point.

under pressure because the
principle of a venturi, as used in a
carburetor, causes a low
pressure area at the venturi and
fuel is then pushed from the
reservagir by atmaspheric
pressure into the low pressure

areq.

However, aur typical fuel
injection sysiem uses a high
pressure pump to inject the fuel
inta the air stream and the ameunt
of fuel is controfled by varying
methods.  Both fuel injection
systems and carburetors (except
on some diesel engines] use a
THROTTLE YALVE 1o contrei the
amount of air going into the
en_girgg.“_ Trfig J_i's't_r}e part you
comtrol with your foot, and is
usuaily a simple butterfly valve.

What then are the advantages of

24

by Ted Mitchell

“fuel injection” over a typical
carburetor. Well, first of all,
depending on the injection system
type and the carburetor type that
it is being compared to, there may
be ne advantages and possibly
even disadvantages. The normal
advantages of fuel injection are:
1. The ability to inject the fuelat |
a more advantageous point inn the
inlet system. 2. A& more precise
metering of the amount of fuel.

3. Amare even distribution of the ~ §

fuel to the engine.

Typical fuel injection systems
available today can be broken
down into a number of types.
First of all there are two main
classes, timed and constant flow.
On a timed system, each injector
or nozzle is activated in sequence
with the engine firing order. The
advantage cbviously is that the
fuel can be injected im the port te
a particular cylinder at precisely
the correct time to mix with air
going inte that cylinder. Constant
flow is just that; the injector

flows contant fuel.

PANTERA OWNERS CLUB OF AMERICA




fuel injection tdpes are broken
down primarily by where the
injection takes place and these
different types can sometimes be
either timed or constant flow.

DIRECT CYLINDER INJECTION

This type of injection sysiem
places the injector directly in the
combustion chamber of the engme
and is primarily used only in
diesel engines. In this type of
injection system the fuel does not
have to pass through the valve
.sgstem or ports and runners and
the valve timing affects only the
airflow into the cylinder. This
type of unit must be timed and as
in the case of a diesel engine can
actually centrol the ignition timing
of the cylinder.

The cost is quite high due t& the
requirement for a timed system,
and alse for an injection nozzie
withstand the
temperatures and pressures of the

that can

combustion chamber. It is alsa
extremely difficuit to retra fit an
engine not designed for this as the
injectar nozzie must be placed in
the combustion chamber and
extensive modifications of the
cylinder head are necessary.

We'll concern ourselves more
with the next two types of fuel
injection systems which are much
more appropriate to muadify our

FUEL IMJECTION - page 2

Pantera engine.

THROTTLE BODY INJECTION

In this type of system the mjector
nozzle or nozzles are located in
the throttle body mechanism that
is usually located en 3 manifeld
similar to the carbureter on a
conventional system. The air
sensor contral which determines
the amount of air coming through
the system (so that it can requlate
the amount of fuel being injected
inte it) is usuaily, but not always,
part of the throtlle body
assembly .

Typieal air sensors in use teday
can consist of three types. The
first and aldest type is a venturi
similar to a carburetor that
senses the low pressure area
caused by air flowing over the
venturi. This signal is used te
requlate the flow through the
injector. The combination of the
throtile body ftype of injector
along with this type of sensor,
still requiring a venturi, results in
very little if sny advantage aver
the typical carburetor.

The seccn_d t};p_c_x of sensor,, gsed
en some Besch fuel injection
systems, used a floating paddie.
The airflow coming through the
throttle body would mave the
paddle according to the amount of
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air and the position ef this paddle
was useq‘ te requlate the amount
of fuel o the injector.

The third and rewest sensor for
airflaw is called a “hot wire”. A
very thin wire is stretched across
the incoming airflow. Elegtrical
current is passed through the wire
causing it to heat up. The amount
of air flowing Bver this wire
requlates the temperature of the
wire and this changes the
resistance, in  proportion to
The beauty of this
system i that it autematieally
compensates for air density and

airflow.

gives a much more consistent
air /fuel ratio for the engine. All
these systems are usually
medified by other input signals
such as the RPM of the engine and
the actual positien of the throttle
valve.

| almost forgat; there is another
method which & sometimes used
called 3 MAP. The MAP is a
absolute
sensor. This signal in combinatien
with the RPM of the engine can
essentially tell the fuel injection

manifeld pressure

system just how much fuel is
needed by the engine. The MAP
sensor is very seldom used by
ilself in a fuel injection street
engine, but sometimes it is used
as an additional sensor along with
the others {¢ more precisely



i

requlate the amount of fuel being
njected.

as of today, the hot wire senser
system is proving fo be the best
all-areund type and is used on the
latest Bosch  fiuel injection
systems as well as a number of
after-market systems such as the
B&M and the Air Sensors
systems.

The throttle bedy type fuel
injection is usuaily 3 censtant
flow type as there is no reason to
time the injecter firing by
sequence of the engine. There are
however , some after-market type
systems, such as the ones
mentioned abave
essentially using the Besch

that are

port-injection injectors. Since
these are fired electrically, it
was an easy adaptatien of the
system to use four injectors in
the throttle body and fire them

FUEL IMJECTION - page 3

sequentially only for regulating
the amount of fue! and having
nothing to da with the specific
firing order af the engine.

PORT INJECTION

The Pert Injection system works
the same as the throttle bocy
system except the injectors are
placed in the individual intake
ports of the cylinder heads or the
intake manifold. This system
sbviously requires the same
number (or multiples) of injectors
as eylinders.

There is a lat of "magic” to the
placement 3nd aiming of the
injector nozzles. The original, and
still faverite pasition is at the end
of the intake runners and aimed at
the base of the intake valve.
During my experience at Ford back
in the early 60's, it was found
that the horsepower could vary as
much as 40 hp. just with slight
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variation of this aim.

Some of the newer thinking in
very high output engines with
tuned intake runners, is ts place
the injectors at the very beginning
of the runners so that the fuel has
time to "be conditioned” before it
gets in the combustien chamber.

The throttle body and air flow
sensers used with port injectors
are essentially the same as with
the throttle bedy injeetion
systems. Port injeetion systems
may be either timed or canstant
flow, with the main advantage
ocver the throttle body sysiem
being near perfeet cylinder
distributicn.

1 hope helps in giving you a clearer
understanding of Fuel Injection.

M.
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Afer my article on Fuel Injection, |
got some questions concerning
actual applications to the Pantera.
One of these gquestions concerned
the determination of FUEL FLOY for
OUR engines.

| am usually razzed about getting
too technical in my articles, but
instead of just saying that you
need to flow about Z7 gallons per
hour for your aimost stock
Pantera, | want to give you a little
more information sg you can match
the flow ta YOUR Pantera.

WHY?

First, why do you need to know
about fuel flow? Fuel provides the
energy to produce POWER. | don't
care what you do to your engine,
you CAN'T PRODUCE ANY MORE
POWER THAN THE AMOUNT OF FUEL
WiLL PROVIDE. OXK., why don't we
st flow massive amounts of
fuel? For fuel to provide power it
must be BURNED, and it can only be
burned in the presence of oxygen.
Ye usually get the axygen from air

(except for use of an oxidizer such

FUEL FLOY

as Nitrous Oxide), and the amount
of air that our engine can get is
determined by the size in cubic
mehes, and  the  breathing
efficiency  (porting, camshaft

design, supercharging, etc.).

Yhat we are usually concerned

with is minimum fuel flow so that

we have enough for MAXIMUM

HP. Ye want to make sure that
we are able to flow enough fuel to

support the Hersepower that our

engine is capable of preducing. We
don't want ta flow TGO much mare
than we need, because: 1. the
equipment costs more, and 2, like
any device, fuel pumps, injectars,
carbureters, etec. work best in 3

relatively narrow range.

So if we oniy need about 27 gph
(gailens per hour), and we bought
a fuel injection system capable of
100 gph when there was a system
capable ‘of SO gph,, We would be
wasting money, AND it probably
wouldn't work as good (especially
when you consider we would be
using something more like 3 gph

by Ted Mitchell

while cruising down the freeway).

-

CALCULATING FUEL FLOV

First, the hard way! Gasoline wili
produce about 126,000 BTU's (a
measure of thermal energy) per
gallon. One harsepower s
equivalent 1o approximately .7
BTU's /second. Therefore, 300
horsepower would require 3200 x
7 = 210 BTU's/sec or x 3600 =

756,000 BTU's/hour. WOW! If -

we divide this by our 126,000
BTU's per gallon of gascline we
cnly need 6 gallons of gas per
hour, right? WRONG!

Unfortufiately, our  beautiful
Pantera engine (along with other
internal combustion engines) is
VERY poor at converting gasoline
into horsepower. It uses only
sbout 22 B of the energy of the
fuel. CAN YOU BELIEVE THAT?
22%! Most of the thermal energy
turns into the unwanted heat that
we have so much trouble getting
rid of in the Pantera.

Amgway, if we divide the
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756,000 BTU's we needed, by
22, we see that we really need
3,436,364 BTU's / hour! Divide
this by our 126,000, and we get
27 gallens / hour.

Now 1 mentioned that | was
starting with the hard way. That
was so you would see where it all
comes from.

THE EASY VAY

There it a number called Brake
Specific Fuel Consumption, or
BSFC. This stands for the pounds
per hour of fue? burned for each
horsepower deveicped. Se if we
know the BSFC of an engine and
multiply it by the horsepower, we
get the pounds per hour of fuel we
need. Since gasoline weighs about
6lbs per gailon, we can cakulate

FUEL FLOW - page 2

the fuel flow.

Let's qo hack ta our 300 HP.
Pantera engine. The BSFC of our
engine  will prehably  be
somewhere around 3 to, at

'worst, 6. 1usually assume 2 54.
if we multipky 300 HP. x 54 =

162 Bbs. Divide this by 6 bs/gal
and we get 27 gallens per hour.
Sa you better make sure youwr fuel
pump can pump that much fuel
through your fuel filter and into
your carburetor. (By the way,
that's 43 gaflons in 3 minute,
which ic eacier to measyre.)

MODF IED ERGEE

QK.! fNow let's figure aut that
new engine you want te build, and
erder 3 fuel injection system for.
Let's say we are sheating for 550
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HP. SS0x 54 / 6 = 495 gallens
per hour of fuel. Easy?

Now if semeone tells ysu their
injection system can flow 24 gpm
of fuel, and they got 450 HP. en
the old dyno, don't buy 2 bridge
from them. 450x 54 / 6=405S
gpm!  About the best BSFC you
can get AT MARMUM HP. (and
this is usually a small engine) on
our kind of engine, is 43. So 450
% .43 / 6 is still over 32 gallons
per hour!

SUPER EASY

If you take our S4 BSFC and
divide it by 6, you get .09, which
is aimast 1. If you want a rule of
thumd you can remember , take the
HP. divided by 10 and you'll be
safe! SO0 H.P. is 50 gph, ete.
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THE PANTERA COOLING SYSTEM, FAULTS

WE—IAT’S WRONG AND WHY:

The water pump: The stock Ford water
pump was designed for a front-engine
car. When the engine is warm and the
thermostat is open this pump pushes
coolant into the top of a radiator (that is
xly a few inches away) and gravity takes
it down the "water fall" through the
radiator and into the botiom of the engine
block. where the heat helps it rise to the
water pump. The thermal and gravity
forces at work in this type of system
create such a nawural coolant flow that
some earty front-engine cars didn't even
use water pumps.

Automotive water pumps bave single
cenmrifugal "high-bypass” impellers that
allow fluid to cavitate ! tumble amund the
blades - and for a good reason. When an
engine is cold the thermostat is closed,
and fluid carnot Jow through the cooling
system. But the impeller (like the agitator
in a washing machine) mixes the coolant
[© mainiain  an  even  emperagre
throughout the engine and against the
thermostat

The Pamtera was designed and built inthe
era of the first mid-engine race cars. and
its cooling svstem sutfers the same
maladies 25 those early racers. Coolant
flow in « mid-engine & front-radiator car
is not aided by thermal or gravity Lorees.

The coolant must be pumped through

AND FIXES

about sixteen feet of lines and a remnte
radiator before it gets tack to the engine.
Water pumps as descaribed were not built
for such work. and in a Pantera this
pump’s open, high-bypass design allows
coolant to flow backward around the
impeller even when the thermostat is
open and the engine is overheating
Current mid-engine race cars have
cooling systems with twin radiators in
side pods much closer to the engine.

Also, in a Pantera the coolant flows
contrary to systems that we’re used n
seeing - hot water enters at the bottorn of
the radiator and must be pushed up that
two gallon "water fall.” Again. the stack

JFord water pump was just not desipned

for this kind of work

The radiator & fans: In a Pantera these
pieces are improperly mounted - air
leaving the back of the radiator bas mo
adequate escape. Also. the main cootant
finings on the radiator are both attached
in the middle of the side tank - probably
because the way tmt this radisior 18
mounted left no space between the
radiator and the chassis {or positioning
these vonnections at die top und bottom
of the radiator. Alr bubbles n1 the coolant
are trapped inside of the radiator in the
large area left above the rop hose, and
sipee there’s no escape. periodic manual
bleeding is required.

Other materials & equipment: In L.A.
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bv Jack Richards

smog European rubber hoses rot
instantly. The OF Pantera coolant tbing
is 50 bad that I think it must have left the
foumdry rusty. These materials are
inferior for coolant lines by ULS. (or anv
other) engineering standards.
WHAT TO FIX AND HOW: ’
Some of the modified Pantera cooling
systems on the market "kill" the car’s
engineering fauls with giant radiators.
However with the modifications ['m
suggesting | helieve that all of these
problems can be fixed without great
expense or serious changes (o the car -
and even usintg a stock radiator,

The water pomp: First determine if vour
Pantera has a bigh-bypass water pump.
Remove the stock pump to expose the
rear of the impeller. [ it is stock vou will
see a star shaped impeller that is formed
from a sheet steel swmping (see the
drawing). The trailing edpe of each
star-point is benr inward torming the
impeller vanes that move the coolant
when the star is wrned. But. as you cun
see, water is free to flow between the
points of the star and around these vanes.
And your Pamtera may be overheating
because of poor water pump pertormarnce
in a cooling systern with intemal
resistance that causes too much coolanr to
flow around these vanes.

There's 1 quick way to find out - a pump
that allows less Tuid o bypass wilt flow
more through the cooling system. So
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pop-riveta flat round disk to the impeller
star closing off most (but not all) of the
space between and around the outer cdge
of the blades. Leave 1/4 to 3/8 inch
around the outside of the new disk so that
the pump can bypass coalant as needed
whenthe engine is cold, but it will bypass
less when the engine is warm. Install the
modified stock pump and see what effect
the change has on your Pamtera’s
temperaire  gauge. If there is an
improvement with this simple trick then
vou should consider a perranent fix
AAL Aoter [ wouldnt leave the
pop-rivled plate on peopanentl; die Lo
e corosion of the parts,  and
subsequent possibiiy of the plate
aamng loose 1 the pun, )}

Installing a Ford Motossport / SVO
impeller. These impellers are cast steel,
and the back is not star shaped but round.
And the SVO impellers have spiral
shaped vanes 0 generate greater water
pressure a3 lower flow rate.

SVO impeller,
part number: M8512-A202
prices: $34 retail / $26 dealer

Water pump shaft and
assembly,

part number: M8530-A351
prices: §9 retail / §7 dealer

bearng

Water parnp seal zand seat,
part number: DIAZ8564-A
price: 59

For a complete job you may also want
this

351 develand aluminum water pump
housing,

part number: N&505-A331

prices: $131,° 3160

*NOTES* These prices are LA CA
areaas of Sept '88. All of these parts are
listed n the current Ford Motorsport
catalog available at your local Ford
dealer, But be cautioned, these are Ford

WATER PUMP IMPELLERS

AR Nove: The cardrer 02 mpeflers
were of the cast design  and are
wterchaggeabse. [have found that oy
Walerr pump  refufders  fAave  cast
mmpellers o fand and witl instail them
7 AU rEfId for po et oharge i
reguest iL)

If vou want to convert vour waler pump
0 SVO specs or build a complere new
351 Cleveland 7 SVO wuter pump here
are the Ford parts and part numbers for
the joh,

Motorsports pieces. not production car
parts. This -means that Ford Motor
Compumy has mo obligation to continue
producing them. and can stop withour
waming at any time. (Manv of you will
recall the old FOMOCO HI-PO catalog
and ihe parts produced in the sixties)
What I'm teting vou (Pantera dealers and
owners) is that if you want to keep these
cars ruming vou'd better buy now what
vou need for the future.

There are several brands of rather flat
electric radiator fans on the market, Mosi

are made to attach to back of the radiator,
The fans [ prefer have many blades and
shrouds built into the impeller that nn
very near the radiator cooling fins. These
are much more efficient than the
“shroudless” stock fans that were
mounted ahead of the radiator.

These fans are distribured by:

Flex-a-lite Corporation

4540 S, Adams, Tacoma WA. 93409
phone: 206 / 475 - 5772

AN Nore: They are avariable ffom most
BLHO parts Specr ity shops,}

I took the radiator our of the car, removed
the unneeded stock fans and cut away all
of the original fan brackets. This lefta lot
of space in front of the radiator. On
lowering the radiator imo the chassis [ sat
iton top of the cross brace instead of into
its original mournts, and | inclined it
forward to about a 30-60 degree angle.
The radiator in this position cleared
evervthing beautifully, and it altowed for
the comection of several of the cooling

system flaws that were noted earfier in

This article. )

i
With the radiator canted forward the fans
now drew airintoa large cavity vnderthe
hood. 1 bought and mstatled a set of
Pantera hood wvemts. (These are little
duminum  grills that come with very
good instuctons and are  easily
installed. ) And bor madiator air was
directed out these vents.

There was now space for coolant lines at
the top and bottom of the radiator. So [
had a radiator shop remove the original
firings and selder short American
fittings in the proper comers of the right
hand tank.

There was alsa encugh space in front of
the remounted mdistor for an  air
conditioner condenser. and even space
left 1o service, remove. or reinstall this
unit without removing the radiater.

I fabricsted brackets 10 remownc the
radiator i the new positon (see the scale
drawings on page -

*NOTE* These bruckets will fit and
work eyually well with either a stock
Panrera radiaror or a Phoenix unir. Just

‘
[
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replace those stock Pantera fans with the
flat tvpe rear mounted fans.

1stalling these new radiator brackets
equired drilling some holes in the
chassis lower cross member and aiso
snipping little extensions in the sheet
metal cut-outs for clearance of the top
fimings. On the underside if the lower
cross member. | used a 1-1/2 inch hole
saw o make an opening near each end.
Through these holes muts for the four
radiator bracket bolts were placed inside
of the cross member.

After trial fitting, everything was
removed and disassembled for paint and
polishy Then [ touched up the bare metal
edges on the Partera chassis. '

Other American parts and materials
used:

The first thing [ did when I bought my
Pantera was take it completely apart. On
reassembling the car | replaced all the
lines and wbing. For hard lines. | used

seamless brass or stainless tubing of
appropriate sizes. The common hardware
store is a great source for most of these
items. For example. [ found that
household brass plumbing lines were
exactly right for the heater lines.

You may also want custom formed hard
lines to reduce resistance in the coolant
flow. With these custom formed tubes all
kinks in the coolunt system were
eliminated. Short rubber hoses between
these mubes tied up the system and kept
imernal resistance to an  absolute
minimum.

[ accomplished this job with the engine in
place, the radiator remounted in the new
position, and the coolant surge and catch
tanks in the car. Then I bhad a beader
manufacmirer - working directly with the
car - bend four special coclant lines from

1-3/8 inch header tubing. One line goes
from the engine to the surge tank A

second carries coolant from this tank to
the rear of the long line that leads to the
front of the car. The third wbe tkes the
fluid from other end of this line to boltom
of the radiator. And the forth hooks the
top of the radiator 1o the rerum line. The
line from the other end of this returm tube
10 the bouom of the water pump is the
orily stock Jine that | retained.

HIGH FLOW / LOW RESISTANCE
THERMOSTATS:

Another interesting part that I found on
the hot rod market is a thermostat that is
designed  especially to  eliminawe
resistance and promote greater volume of
coolant fow,

A ANowe, Remember thar aav
thermostar used i dhe 51 Clevelund
re LT bave tbe small Bar’
section o the lower end of the movesble
pan. o close off the fypass hole iz the
block!)

LR

*Technicat information (induding reference to parts, maintenance and/or modifications) is presented as a member sexvice
caly, bytbcmomCIIJBOFAMH{ICA.Itnnotmmndedmmplamfadmyordhammmdedmm
procedure, but is provided for information cnly. POCA will not be beld liablk for the interpretation or implementation of

same, and suggests you consult your service specialist for applications to your specific vehide.”

DTUTOENS 111400
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A PROBLEM THAT REACHED THE BOILING POIRT

Sure Panteras run hot, but what
can you expect from a car that has
ne way of moving ceal air through
the engine compariment, that is
designed to use a 192 degree F.
thermostat and that expects the
hot air that has passed through the
radiator to sink te the ground
rather than rise through the hood.
| have owned my 73 Pantera for
about four years now and have nat
put very many miles on it, because
| have avoided hot days and stop

and go traffic.

i ;’Eached my beiling point, and so
did my Pantera, on the club's last
trip to Lake Tahoe, After thatirip
| decided to do a Tittle investigative
research into the cause of the
embarrassing green puddles my
otherwise beautiful car was
Teaving whenever it stapped
moving for more than & minute or

S0.

The first bit of research was'to
ask other club members what they
know shout overheating problems.

“Bad radiator cap”, said cne. “Use

a 160 degree thermostat”, said

another. "Missing bypass
restriction piate”, said a third.
fourth.

“Baffling indeed™, | said to myself.

"Baffling”, said a

{ only had one problem, why

should there be so mamy answers?

| then turned to ihe Ford Techmical
BuTletins,
Manual, Master Paris Book, and
all the POCA and

international articles i could find.

Service Service

Pantera

After all, if a Titile knowledge is
dangergus, then a whaole lot should

really get you in trouble.

One of the first things | did was {0
check out the thermostat and
bypass restriction plate. ¥ith the
caolant drained down to the water
pump level and the engine
discharge tube removed (the pipe
attached to the block right next to
the distributor), the thermostat
can be Tifted out. Just below the
thermostat in the block should be a
brass disk about 2 inches across
and with & hole of about 11/16

inch diameter i its center this is

PANTERA QWNERS CLUB OF AMERICA

By Russ Britschgi

the bypass restriction plate. On
the base of the 341 Cleveland
thermostal should be a piece of
brass tubing flared out to 11/16
inch outside diameter. The thesory
here is that when the thermestat
is closed {celd engine), the water
will be allowed 1o circulate
thraugh the block and return 1o the
water pump through the bypass
disk, thus allowing an even hesting
of the water and an even ccoling
of al the metal surfaces within the
As the

engine warms up, the thermesiat

engine's water jacket.

opens and the bottom part of the
thermestat moves down to close
off and a thermostat with a flared
end are installed” to prevent the
flow of hot water directly back
inte the engine when th correct
cperating temperature is reached.
Bath parts were correct in my

engine.

While | had the thermostat out, |
did a simple test to see if it was
sperating correctly. By placing 2
pan of water on the stove with a

thermometer and the thermostat

B
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in it, | was able to watch the
action of the thermostat with
changes in the water temperature.
I did this test with twe 192
degree thermostats and found that
one opened at 185 degrees and the
ather at 193 degrees.

| had ordered 2 160 degree
thermostat from Hall Pantera
because the local parts stores did
not have any listed as an option
for the 351 C engine. The hall unit
is fine except 1t does not have the
extra flare to plug off the bypass
orifice. |installed the thermostat
that opened at 1835 and the Hall
thermestat is sitting on my work
bench.

¥hile the access panel was
removed, | took the opportunity to
replace the fan belt and check the
water pump action. The bearing
sounded 0.K. and the shaft did not
appear to  be broken or
disconnected  from  the pump

impeller.

[ then turned to the radiater.
After refilling the coolant tank and
bleeding as much air as | could get
from the radiator, | removed the
right frant wheel which allowed
me to reach the radiator inlet and
discharge tubes. Vith the engine
idling, | watched the coelant level
in the open pressure tank. When

the level started to drop, | knew

the thermostat was opening. |
quickly added more water and
went to the frant of the car ts
check the radiator temperature.
The inlet tube was quite warm,
clage to 183 degrees no doubt, and
the autlet very close to the same
temperature. | quickly checked
the left hand end of the radiator
and found 1t to be cold. “Baffling”,
tgaid.

Upon draining and pulling  the
radiator, | removed the two fan
control sensors and was able to
shine & Tight into the opening for
ene sensor while looking into the
opening for the other.  This
revealed two things: 1) that this
was the late style radiater with
the heorizontal baffle, and 2} that
the baffle was about 3/8 inch
from contacting the header plate
of the tube bundle. When the tanx
was removed at the lacal radiator
shop, it was discovered that the
“herizontal” baffle was actually
about 30 from herizental and that
most Tikely the core had been
replaced by a previous owner.
Becayse the “new"” core had all the
tubes in parsilel rews, the slanted
baffle which was fixed to the top
and sides of the tank had been bent
out of the way so that it would not
interfere with the tube‘s when the
tank was replaced. Al of this
meart at slow engine speed the

flow rate was low enough that

most of the coolant was going
around the baffle and right back to
the engine. ‘Whereas at higher
engine speeds, 2000 rpm and up,
the flow rate was higher and
ensugh caolant would flow through
the core and keep the engine
temperature within the correct

range.

A new baffle was cut ang soldered
tc the tube header. The slant
baffie was removed from the tank
ang the top of the tank was slit io
allow the new baffle lo protrude
threugh when the tank was
replaced.  After resoldering the
tank to the cere, the protruding
Saffle was bent aver the tank top
and scidered. Pressure testing
revesied no  lesks and  the
radiater, which now has a
herwzental  “horizontal”  baffle,

was reinstailed.

Yhile ! was waiting for the

radiator chop 1o finish thew part

[#]

f ihe job, | checked out both fan

gnsers s much the same manner

(4]

15 !used to check the cperation of
the thermoestat.  An chm meter
was used 1o detect the opening and
clesing of the contacts.  One
sensor cloged at 182 degrees and
the cther 3t 193 degrees. These
setiings seem a bit Tow for an
engine that calls far a 152 degree
thermostat, however, they are

ronadjustsble and | was running
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out of time to Jocate any athers. ‘

The radiator cap was the next
item | looked at. The importance
of a good cap is this: at fifteen
pounds pressure (15 PS.IG)
water boils at about 248 degrees
F. and a2 50/50 mix of Prestone
Anti Freeze at the same pressure
will boil at 265 degrees F. On the
ather hand at say 6000 feet of
elevation (i.e., Lake Tahoe), water
boils at only 200 degrees F. or
just about 8 degrees above the
point at  which the engine
thermostat is supposed to open.
Thus a cap that does not seal can

be a major problem.

There appears to be 2 dimensional
difference between the filler
necks used on Pantera pressure
tanks and those used on standard
American radiators. For the
system to work correctly, the
spring loaded portion of the cap
must seat on the surface just
below the overflow tube and the
top of the cap must seal on the
surface just abhove the overflow
tube. As th engine warms up, the
pressure from the expanding
coolant will build up o the point at
which it unseats the Tower seal
(ie., the cap rating). The
pressure in the system cannot
build any higher and the excess
ceolant  flows  through  the
overflow tube and inte the

overflow tank. Yhen the engine
cogls and the internal pressure
drops, conlant is then drawn back
into the pressure tank: (1) if the
seal at the top of the filler neck is
geod, (2) if the reverse flow
check valve in the center of the
cap is working correctly, and (3)
if there is adequate coolant in the
overflow tank.

By comparing the distance from
the upper seal to the lower seal of
a new Stant ®BSP-18 radiator cap
with the distance from the top
seal surface to the Tower seal
surface of the pressure tank filler
neck, 1 found that the lower seal
needed about 1/8 inch more travel
to really seat on the lower seal

surface.

| was now left with two choices:
either have the filler neck on the
pressure tank replaced with one
that meets the cap dimensions, or
modify the cap. Because the tank
had been chrome plated, | did not
want ta have any work done on it
s¢ | modified the cap. This was
easier than one may think. The
BSP-18 cap is one of the lever
fype caps that allow the pressure
to be released by lifting the lever
on top of the cap. After removing
the roll pin which attaches the
lever to the rest of the cap, the
Tever was redrilled to allow for

the 1/8 inch lowering of the seal.

Alss the roll pin had - to be
shortened to allow for® clearance
through the slet in the cap. Upon
reinstailing the shortened roll pin
in the new hole in the lever, | had
a cap that worked.

(THNOTE . Unfortamaltely iis Fix
o the cqp doesn treally solve b

probim. Lowerng e po fok
OV insures &af bhe cap sealis
REACHING e botlom of the neck.
The AMOANT thal be spring Is
campressad, Solermimes e
anwwné of He pressure $at He
£qp mamlams, and tis distance
remams e same o matler
wheve fe bver g 15 beoaled.
Because of Hils greal arleh, /
made some lests, and discovered
&t e drfference i e Panlera
&nk and an Amerisan lank Is gosd
for about T pond of pressure.
Therefore @ 15 PSI cag will holf
about 14 PS/ m @ FPanlera. [
vould Gerefore seem Hial we
should all be renvidng & Bast 15
PS5/ caps. [/ Is mlaresting b
nole fHat the Ford TEE calls fHe
Stock RS~0 cqp a I3 FS/ cqp
wiar all &we specs [ pan g
afbale Baf 1t is raled al 14 PSL

REGARDLESS of ratig, [ farkd &o
find one lank, out of fowr fosiled,
at the seal area voulfevet fold
g constant pressure. They allhad
2 dp & e seal next b e
sverflbw e, This is vy /
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fave alvays advocaled replacmg
your cap EVERY sprag. A€ be
Rast, you should reface b
sealfg seaf w bhe lank, and af
best replace e neckl

The net result of all this is with a
properly sealed system and a
correctly baffled radiator, there
should be no prablem with bailing
over. Also because a radiator
must dissipate as much heat as the
engine puts dnte it, merely

changing the thermostat from 192
degrees to 160 degrees will not
solve the problem of a slhwly
rising temperature gauge. H just
means that 1t may take a little
lohger to get the same high
temperature as before. Besides,
the greater the temperature
differential, the greater the heat
transfer. Thus more heat is
dissipated by 2 given radiator if
the inlet temperature s 192
degrees than if the inlet

temperature is 160 degrees.
In any event, my Pantera has now
been house breoken. No more
puddles on the garage ficor, long
periods of idling den't seem to
send the temperature gauge into
orbit, and there are no deep
mysterious rumblings from the
engine compartment when the
ignition is turned off. You know,
it's amazing how much cooler the
driver stays now, tog.

RB.
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HEATER HOSE SHUTOFF VALVE

e have falked about the beater

hose problem before, but with the
cotinuing influx of mew POCA
members, the questions of why and how
to install the heater shut- off vaive
corgimue,

The heater system consists of a beater
~are up under the dash which is fed bot

sater by the engine. There is a control
valve under the center of the dash which
allows you tum the flow on oroff, as well
as vary it to comrol the beat put ot by
your heater. (Thig control valve seems 1o
work from barely to bad.) The hot water
comes from an outlet on the front of the
engine block by way of a rubber hose in
the engine compartment, to a steel line ca
the firewall in early cars, and into the
turmel in later cars. It ends up comnected
to another rubber hose at the beater
conmol valve on all cars. After going
through the beater core, the water retums
the same way, ending up at a tibe o the
water pump of the engine.

THE PROBLEM

Hoses eventually deteriorate and fail.

Very few people change these hoses.

often encugh, and even less ever change
the hoseunder the dashuntil it fails. AND
OH HOW IT FAILS! If the hoses in the
~ngine compartment fail, you see steam

.1 your rear window or out the rear view
mirror. If you don’t stop, the engine
overheats and may even freeze up. BUT,
if the hose fails in the car, the INSIDE of

the car can be instantly filled with
scalding steam, making visibility
impossible. This can be a litle
disconcerting while your road racing
down a mountain road, oronthe courseat
Riverside! If you don’t crash, you may
end up with a scalded right leg and foot.
All of the above HAS HAPPENED)!

THE CURE

O.K How dowe prevent thisrather nasty
problem (and gain
some benefits
boot)? First, aircraft
type braided lines
will ot only make
the repair “bullet
proof™, but make a
difficult job
relatively” obsolete,
both mside and in
the engine
compartment. Most
of your local
Pantera parts and
repair dealers carry
a kit o do this.
Unfortumately, it is
mot realisic ®©
check for this
during POCA speed
event tech
imspections, but |
highly recommend
you do this as well
as the next item. Second, a water shut-off
valve QUISIDE the pessenger

by Ted Mitchell

compartment prevents the dangerous
problem, is easily checked for tech
inspection, and has the added advantage
of cutting down heat in the passenger
compartment.

The new heater shut-off valve is installed
in the heater hose, at the fromt of the
engine, before it connects to the steel line
at the firewall ar amnel. It MUST be
installed in the hose bringing water from
the front of the engine block to the heater,

as shown in the pichre. A second valve
MAY be installed in the retrn line going

.. ST e




GROUP 36

Hezter Hore Shutoff Valve

Reproduced for Pantera OwneFA%% America

to the water pump, but THIS IS NOT
REQUIRED FOR TECH. The valve in
the return line will prevent the hose from
rupturing in the car after vou shut the
engine off. This could prevent a bad
bum,

While the engine is running, we bave
found that there is NO pressure in the
retun line, so we only require the valve
in the line TO the heater. Two valves
makes it a little more difficult to use a

remote control cable, if you desire to
operaie the valve(s) from the passenger
compartment. which can be handy on a
cold night in the summer when you have
the valve(s) shut off.

There are dozens of heater shut off valves
that are made to attach boses to both sides
(as compared 1o a valve madc to screw
into a fiming for example). Your local
parts store should be able to help you. |
have formd two valves which are

identical except that they mount in
opposite directions to the flow (and are
designed to be controlled with a cable),
so that pulling or pushing will shut or
open both valves the same. The valves
are "EVERCO" #1931 and #11999. In
1982 they had a list price of $18 each.
You might nn the cable through the
firewall down low, next to your seat, so
that you can operate the valves while
driving.

.M

;
!

*Technical information (induding reference o parts, maintenance and/or modifications) is presented as a member service

' ouly,byt:hePANI'ERAOWNERSCLUBOFAME{IC‘A.Itisuotintcudodtoreplaozfadoryoroﬁ)a'rmnmmcbdscwice
1 procedure, bt is provided for infoarmation anly. POCA will not be held liable for the interpretation or implementation of
same, and suggests you comsult your service specialist for applications to your specific vehicie.

PRVISRED AUl NG



Reproduced for Pantera Owners Club of America

MASTER MECHANIC TED MIFTCHELL
152 N. CAMPUS AVE.
UPLAND, GA 91788

(714} 981-4807
GROUP
53
PARTS & SERVICE SOURCES
ARIZONA HARK'S PANTERA FLORIDA
) PLACE :
: 11782 Western Awve,Suite 9
PANTERA PERFOR- Stanton, CA 90680 PANTERA RETARMI
BMANCE ENGINEERING (718) 895-5872 12017 SW. 114 Place
22 Narth Perry Lane Miami, FL 33156
Tempe, Arizona 85281 _ (30%). 251-2591
(602) 894-9636 BMAYRBRERRY LINCOLN
HMERCURY
4437 Lankershim Bivd. EANSAS
CALIFORNIA No. Hollywoed, CA 91602
(818) 984-3123 ATWOOD AUTO
FANTASY RACING SPECIALISTS
P.O. Box 431 504 Pear]l St
PARTERAS BY V¥ILKIK-
Sierra Madre, CA 91024 SOH P.O. Box 72
Paramount, CA 90723 gg) ggg:g;g
GTS SPECIALTIES (213) 204-4321 )
6250 University Ave. (213) 634-3434
San Diego, CA 92115 THE PANTERA PARTS
se20 S Willis 406 South 5th Street
At d, KS 67730
HALL. PANTERA Santa Anz, CA 92705 (91“;)00626'3353
15337 Gartield Ave. (714) 250-1797
Paramount, CA 90723
2855 Foothill Blvd.
IB’S AUTOMOTIVE La Verne, CA 91750 TOTAL PERFORMANCE
REPAIR (714) 593-7411 44020 Goesbeck Hwy.
21710 8. Western Ave. Mt. Clemens, MI[ 48043
Tarrance, CA 90501 COLORADO (313) 468-3673

(2i3) 328-3787

PANTERA PERFOR-

24355 Loma Prieta Ave - :
: 13749-A E. Smith Dr.
Los Gatos, CA 95030 Aurors CO 80011

This list is supplied by the Pamtera Owners Club of America a5 a member service only
This listing does not imply o1 express any positive or negative endersement by the Club.
POCA reserves the right to include or disclude any organization from this list at it's sole discre-
tion. Some 0f the owners ~of these organizations may begnng toc POCA, and some do not We
encourage you lo compare prices and service C

PANTERA OWNERS CLUB OF AMERICA

1T0_1_27



Paiias ™

PARTS & SERVICE SOURCES

Reproduced for Pantera Owners Club of America

- PAGE 2

REW JERSEY

MEADOWLANDS CAR IE!-
PORTS

608 Tonnelle Ave.

WNorth Bergen, MNJ 07047

(201) 866-4448

NEW YORK

B & D ENGINEERIKG
11130 Van Wyck Expy.
Jamaica, NY 11420

{718) 529-2323

OHIO

AMERISPORT
1369 Shoop Ave,
Wausean, OH 43567
(419) 337-5872

IEXAS

HEAL & ASSOCIATES
10725 Sandhill

Dallas, TX 75238

{214) 340-1464

PANTERA OF HOUSTOHK
1403 Cedar Post Ln.

Houston, TX 77055

(713) 781-9267

EASHINGTON

BELLVIEW AUTO S5PORT
303 12th

N.E. Bellview, WA 93004
(206) 455-9575

EISCOHRSIN

STAUFFER CLASSICS
10967 Division St.

Blue Mounds, W1 53517
(608) 437-3000

¥ YORING

GRIENER FORD
3333 Cy Ave
Casper, WY 82604
{307) 266-1680

11-1-87
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MASTER MECHANIC 1}
TED MITCHELL 1)F
1822 WEST oTH STREET Hf

UPLAND. CA 91788 [f
{714) 981 -0796 .k

EGROUF’

53

PARTS & SERVICE SOURCES

ARIZONA

PANTERA PERFORMANCE
ENGINEERING

22 North Perry Lane

Tempe, Arizona 85281

(602) 894-9636

CALIFORNIA

GTS SPECIALTIES
6250 University Ave.
San Diego, CA 92115
(619) 582-7161

HALL PANTERA
15337 Garfield Ave.
Paramount, CA 90723
(213) 531-2629

FAX (213) 630-8156

IB'S AUTOMOTIVE REPAIR
21710 S, Western Ave

Torrance, CA 90501
{213)328.3787

LOMA PRIETA PANTERA
24355 Loma Prieta Ave,

Los Gatos, CA 95030

(415) 876-4200

MAYBERRY LINCOILN MERCURY
4437 Lankershim Bivd

No. Hollywood, CA 916062

(818) 984-3123

PACTRAN
P.O. Box 877

San Marcos, CA 92069
(619) 726-8372

PANTERAS BY WILKINSON
16237 Illinois Ave.

Paramount, CA 90723

(213) 804-4321

{213) 034-3434

PANTERA SPECIALISTS
2824 S. Willis

Sanra Ana, CA 92705

(714) 250-1797

PERSON FORD
2855 Foorhill Blvd.
La Veme, CA 91750
{714) 593-7411

COLORADO

PANTERA PERFORMANCE
CENTER INC.

13749-A E. Smith Dr.

Aurora, CO 80011

{303) 360-9848

FLORIDA

PANTERA EAST

7165 30th Ave. North
St. Petersburg, FL 33710
(813) 381-1151

FAX (813) 343-4410

PANTERA OWNERS CLUB OF AMERICA e

PANTERA MIAMI
12017 S.W. 114 Place
Miami. FLL 33156
(305) 2512591

KANSAS

ATWOOD AUTO SPECIALISTS
504 Pearl S¢

P.O.Box 72

Atwoed, KS 67730

{913} 626-3144

(913) 626-3272

THE PANTERA PARTS
CONNECTION

406 South 5th Street
Atwood, KS 67730

(913) 626-3353

MICHIGAN

351 CLEAVELAND
PERFORMANCE PARTS
contact: Mike Crawford
2905 S, Cambndge
Lansing, MI 48911

(517) 485-8353

SHARPS SUPPLY
contact: Brice Sharp
104 Grand Ledge Hwy.
Mulliken. MI 48861
(517) 482-6382

REVISED 07/01/89
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GROUP 53 PARTS & SERVICE SCURCES PAGE 2
TOTAL PERFORMANCE
44020 Goesbeck Hwy. OHIO WASHINGTON
Mt Clemens, MI 48043
(313) 468-3673 AMERISPORT BELLVIEW AUTO SPORT
comtact: Kirk Evans 303 12th
7065 Salisbury St N.E Bellview, WA 98004
NEW JERSEY Maumee, OH 43537 (206) 455-9575

MEADOWLANDS CAR. IMPORTS
608 Tormelle Ave.

North Bergen, NJ 07047

(201) 866-4448

NEW YORK

M & D ENGINEERING
111-30 Van Wyck Expy.
Jamaica, NY 11420

(718) 529-2323

(419) 825-2324

TEXAS

NEAL & ASSOCIATES
10725 Sandhil

Dallas, TX 75238

(214) 340-1464

PANTERA OF HOUSTON
¢/o Ray Pringle

1403 Cedar Post Ln.
Houston, TX 77055

(713) 781-9267

(713) 461-8881 72??

WISCONSIN

STAUFFER CLASSICS
10967 Division St.

Blue Mounds, W1 53517
(608) 437-3000

WYOMING

GRIENER FORD
3333 Cy Ave.
Casper. WY 82604
(307) 266-1680

This list is supplied by the Pantera Owmers Club of America as 2 member service only. This listing does not imply or express '
any pasitive or negative endorsement by the Clnb. POCA reserves the right to include or disclude any ocgamization from this
list at it’s sole discretion. Some of the owners of these organizations may belong to POCA, and some do pot. We encourage you

to compare prices and service
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TECHNICAL
=== BULLETIN

MASTER MECHANIC %}
TED MITCHELL {I

1822 WEST 9TH STREET [i§
UPLAND, CA B1786 [IH
(714) 981 -0798 B[

ROUP

53

PARTS INTERCHANGE

NOTE: THE POLLOWING LIST IS THE FIRST TRY AT PRODUCING A PANTERA PARTS INTERCHANGE LIST. |
HAVE NO VERIFICATION OF THESE PARTS, AND WOULD APPRECIATE INPUT FROM THE MEMBERS
CONCERNING THIS LIST. IT WILL BE REVISED AS OFTEN AS POSSIBLE Master Mechanic

GROUP - PANTERA PART | | INTERCHANGE COMMON APPLICATION MOD. | |
PART # REQD A |
12 -Rear Brake Pads D-105 Fromt pads for:
1964-70 Ford Cortina
1972-76 Jensen Healy

1971-73 Plymouth Cricket Wagon

12 -Rear Caliper Seal Kit F.A.G. KC 11000 Use 1 kit

12 -Parking Brake Lever 1971-73 Merazy Capa

13 -Steering Column/Ignition 1971-73 Meraxy Capd

Assembly and Housing

16 - Clhixch Master Cylinder Kit BAP/Geon 26-06300 Use 1 kit. 1978 Alfa Romeo Sports 21 Sedan

16 -Clutch Slave Cylinder Kit BAP/Geon 26-16101 Uke 2 kits; 1 seal from each Some
Also Early Chevrolet Truck-1 inch stave cyl parts
kit. Use 1 kit. ' discard

27 -Radiator Fan Brush Kit LUCAS WKB102 Board contains 3 brush unit: remove center
one.

32 -Tall Lights Maserati Ghibli, Bora, Indy: Bricklin:
Late "60 Alfa Berlina 4dr Sedan

35 -Window Motors . Most early 1970’s Maserati and Citroen

47 -Side Marker Lenses (not bezel) 1971-73 Merary Capd

47 -Ghia Badges 1978 Fiesta Ghia

PANTERA OWNERS CLUB OF AMERICA 5%
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__TECHNICAL __________
= e =

FAX (714) 948-1303

ROUP

23

PARTS INTERCHANGE

GRP/PANTERA PART INTERCHANGE COMMON APPLICATION MODIFICATIONS
PART NUMBER

12 Rear Brake Pads D-105 Front pads for:
1964-70 Ford Cortina
1972-76 Jensen Healy
1971-73 Plymouth Cricket Wgn

12 Rear Caliper Seal Kit FAG KC 14000 “Use 1 kit
12 Parking Brake Lever ' 1971-73 Mercury Capri
3 Steering Column/lgnition 1971-73 Mercury Capri

Assembly and Housing

16 Clutch Master Cylinder Kit BAP/Geon 26-06300 1978 Alfa Romeo Sports 21 Sedan Use 1 kit

16 Clutch Slave Cylinder Kit  Beck Arniey 0713438 1G980-84 Alfa 2000 Use 1 kit
BAP/Geon 26-16101 727 ‘ 2 kitsH sea! from ea.
777 Early Chevrolet Truck w/1 inch cyl. Discard boot
27 Radiator Fan Brush Kit Lucas WKB102 ' Board has 3 brushes
Remove center unit.
32 Tail Lights Maserati Ghibli/Bora/lndy
Bricklin
Late '60's Alia Berling 4dr Sedan
35 Window Motors Most early '70's Maserati
& Citroen
47 Side Marker Lenses (not bezel) 1971-73 Mercury Capri
47 Ghia Badges 1978 Fiesta Ghia

"Technical information (including reference to parts, maintenance and/or modifications} is presented as a
member service only, by the PANTERA OWNERS CLUB OF AMERICA. it Is not intended to repiace factory or
other recommended service procedure, but Is provided for information only. POCA will not be held liable for

the interpretation or Implementation of same, and suggests you consult your service specialist for
applications to your specific vehicle.”

B
- REVISED 04/01/90
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FAX: (T14) S40-1208

GROUA

PARTS & SERVICE SOURCES

ARIZONA

PANTERA PERFORMANCE
ENGINEERING

Contact: Dan Manning

22 North Perry Lane
Tempe, Arizona 85281

{602) 894-9636

CALIFORNIA

CALIFORNIA FLASH
Contact: Jeff Price

3305 E. Miraloma, Suite 169
Anaheim, CA 32806

{714) 993-0977

GTS SPECIALTIES
6250 University Ave.
San Diego, CA 82115
(619) 582-7161

HALL PANTERA
18337 Garfield Ave.
Paramount, CA 80723
(213) 531-2629

FAX (213) 630-8156

JB'S AUTOMOTIVE REPAIR
Contact: John Bender

21710 S. Western Ave.
Torrance, CA 8051

(213) 328-3787

LOMA PRIETA PANTERA
Contact: Jonathan Long
24355 Loma Prieta Ave.
Los Gatos, CA 85030
(415) 8764200

MAYBERRY LINCOLN MERCURY

Contact: Mike Mayberry
4437 Lankershim Blvd.

No. Holiywood, CA 91602 .
(818) 984-3123

PACTRAN

P.O. Box 877

San Marcos, CA 92069
(619) 726-8372

PANTERAS BY WILKINSON
16237 lllinois Ave.
Paramount, CA 90723

(213) 804-4321

(213) 634-3434

.PANTERA SPECIALISTS
2824 8. Willis

Santa Ang, CA 92705
(714) 2501797

PERSON FORD
Contact: Warren Person
2855 Foothill Blvd.

La Verne, CA 91750
(714) 593-7411

COLORADO

PANTERA PERFORMARNCE
CENTER INC.

13749-A E. Smith Dr,
Aurora, CO 80011

(303) 360-9848

PANTERA OWNERS CLUB OF AMERICA

FLORIDA

PANTERA EAST

7165 30th Ave. North

St. Petersburg, FL 33710
(813) 381-1151

FAX. (813) 343-4410

KANSAS

THE PANTERA PARTS
CONNECTION

Contact: Bill Weich

108 S. Caolley, P.O. Box 38
St. Francis, KS 67756
(913) 332-2824

MICHIGAN

351 CLEAVELAND: -
PERFORMANCE PARTS
contact; Mike Crawford
2905 S. Cambridge
Lansing, Ml 48911

(517) 485-8353

SHARPS SUPPLY
contact: Bruce Sharp
104 Grand Ledge Hwy.
Mulliken, Ml 48861
(517) 482-6382

TOTAL PERFORMANCE
44020 Goesbeck Hwy.
Mt. Clemens, Ml 48043
(313) 468-3673
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___TECHNICAL
MASTER MECHANIC %%
BULLETIN R MECHANIC
1822 WEST §TH STREET
UPLAND, CA 81788
(714) 9810706
FAX: (714) 948-1303

qu;br ic ation &
Maintenance

ROUP

PARTS & SERVICE SOU RCES

ARIZONA

PANTERA PERFORMANCE
ENGINEERING

Contact; Dan Manning

22 North Perry Lane
Tempe, Arizona 85281

(602) 894-9636

CALIFORNIA

CALIFORNIA FLASH
Contact: Jeff Price
4527 E. La Palma
Angheim, CA 92807
(714) 779-0150

HALL PANTERA
15337 Garfield Ave.
Paramount, CA 80723
(213) 531-2629

FAX {213) 630-8156

JB'S PANTERA CARE
Contact: John Bender
27151 Pam Place
Moreno Valley, CA 92360
(714) 247-3408

LOMA PRIETA PANTERA
Contact: Jonathan Long
24355 Loma Prieta Ave.
Los Gatos, CA 95030
(415) 876-4200

MAYBERRY LINCOLN MERCURY
Contact: Mike Mayberry

4437 Lankershim Bivd.

No. Hollywood, CA 91602

(818) 984-3123

PACTRAN

P.O. Box 877

San Marcos, CA 82069
(619) 726-8372

PANTERAS BY WILKINSON
16237 lllinois Ave.
Paramount, CA 80723

(213) 804-4321

(213) 634-3434

PANTERA SPEC!ALISTS
Contact: Lance Nist

Roy Butfoy (ZF Transaxles)
2824 S. Willis

Santa Ana, CA 92705
(714) 250-1797

PERSON FORD
Contact: Warren Person
2855 Foothill Bivd.

La Verne, CA 91750
(714) 593-7411

COLORADO

PANTERA PERFORMANCE
CENTER INC.

13749-A E. Smith Dr.
Aurora, CO 80011

(303) 360-9848

FLORIDA

PANTERA EAST

7165 30th Ave. North

St. Petersburg, FL 33710
{(813) 381-1151

FAX (813) 343-4410

PANTERA OWNERS CLUB OF AMERICA

KANSAS

THE PANTERA PARTS
CONNECTION

Contact: Bill Welch

109 S. Colley, P.O. Box 38
St. Francis, KS 87756
(913) 332-2824

MICHIGAN

351 CLEAVELAND
PERFORMANCE PARTS
Contact: Mike Crawford
2905 S. Cambridge
Lansing, Ml 48911

(517) 372-3080

SHARPS SUPPLY
Contact: Bruce Sharp

104 Grand Ledge Hwy.
Mulliken, Ml 48861

(517) 649-8550

(800) 869-9505 Orders Only

TOTAL PERFORMANCE
Cleveland Engine Parts
44020 Groesbeck Hwy.
Mt. Clemens, MI 48043
(313) 468-3673

NEW YORK

M & D ENGINEERING
Contact: Michael Bigonis
111-30 Van Wyck Expy.
Jamaica, NY 11420
(718) 529-2323
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TEXAS

PANTERA OF HOUSTON
Contact: Ray Pringle
1403 Cedar Post Ln.
Houston, TX 77055

(713) 781-9267

WISCONSIN

STAUFFER CLASSICS
10967 Division St.

Blue Mounds, Wl 53517
{608) 437-3000

This {ist is supplied by the Pantera Owners Club of America as a member service only. This listing does not |
imply or express any positive or negative endorsement by the Club. POCA reserves the right to include or
disclude any organization from this list at it's sole discretion. Some of the owners of these organizations may
belong to POCA, and some do not. We encourage you to compare prices and service.

AEVISED 08/01/30
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