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On{: of the more popular competition classes in sports
car racing is the ""Grand Touring" class. According to
an official definition, a GT car is ... for customers looking
for better performance and/or maximum comfort and not
particularly concerned about economy.” It must have two
seats, a spare tire, a finished interior, space for one suit-
case. and all the equipment required for highway driving,
which includes headlights, taillights, stop lights, directional
signals. windshield wipers, and a horn. One hundred of a
particular model must have been built to make the model
eligible for racing. Models of which less than one hundred
have been built must compete in
a prototype class. Examples of
GT cars are Corvette, the Ford-
powered Cobra, Ferrari Berlinetta,
Maserati, etc.

Some GT cars aren't what
could be called hot performers
but others are fast, good-handling
cars capable of putting on a good
race. A new member of the fast,
good-handling group is the
“Cheetah," a beautiful car built
by Bill Thomas Race Cars in Ana-
heim, Calif. In addition to having
the potential of an excellent per-
former, Cheetah is a handsome animail. If its performance
were only ordinary, it would still have enormous appeal to
anyone who likes wild cars,

Cheetah is a combination of proven Chevrolet power
train components with a special frame, front suspension,
and body assembly built in Thomas  shop. Everything
Thomas builds for the car is designed to be as light as
possible but still have more than enough strength to take
ihe beating that is a normal part of a race car's life. To
combine strength with light weight requires good engineer-
ing and the use of the best available materials. Cheetah
has both of these premium features.

CHEETAH

text and photos by Don Francisco

Cheetah's design is such that its frame is its load.
carrying member. Its body, which for the protetype car is
aluminum but for production models will be fiberglass,
doesn’t add any structural strength to the car. The body is
secured to the frame with six bolts and a handful of Dzus
fasteners, which makes it easy to remove when work on
the chassis is necessary,

Don Edmunds, who is responsible for many of the special
features in Cheetah’s design and who did much of the
actual work on the car, and Warren Williams, who also
worked on the car from its inception, built a plywood
mockup for the prototype body.
Their only guides for the body’s
shape were a drawing and chassis
dimensions. With the mockup as
a pattern, California Metal Stamp-

ing. in Los Angeles, hammered
.050-inch thick half-hard alumi-
num into thirty panels of the re-
quired shape for the body Ed-
munds rough-welded the panels together to form the five
pieces that comprise the finished body and then Don Borth
took over to do the finish work. The result is outstanding.

Thomas calls Cheetah’s frame a “‘semi-space’ type. It
is a rigid structure of arc-welded 4130 chrome-moly tub-
ing that has two main members on each side, one above
the ather and approximately 14 inches apart. At the frame's
front end its two sides are separated approximately 21
inches but just ahead of the engine they curve outward
almost to the body sides, to 46 inches, and then extend
back to the rear suspension system, where they are 25

inches apart. { Continwed on page 724




Beware! Bill Thomas' GT coupe
is a combination of proven
Chevrolet performance compo-
nents in a handsome new skin...
and it's named after the
Cheetah, fastest animal on earth

RIGHT — Efficient braking iz assnred
theangh wee of Chevyg's high-perform-
ance pasgenger ear ity which feature
gintered motal fimivgs, [1-ineh drams.

AROVE —Ouly bare eazentials ave found
i e .-':rr_'_.r.'p”; xh'r!'f::lq wheel 8 a Rell
Auto produel, Driver is proteeted by o
fiberglass bellhousing seattershicld and
firewall of alvminem and elormne moly.

AROVE RIGHT = Competition eafiust
gipsten s wnde wp of fonr pipes per eypl-
imeler bowk conptying ko S-in, colleetor,

LEFT — Well-campozed stylivg and o
rhaiee of f'HIﬂ”.Hr'."’ with pu-‘r'nﬁrr! for
electrifwing  performanee adentify the
pew Cheetah oz an erveiting GT elnas
sporis car entry. Cheetal iz shown here
with Bl Thomoas whe's responsible for

ear's inecplion, prodicetion, amd sales,

RIGHT = Production Cheetahs have
fibevrglass bodies ; windows, exeept wind-
ghield, are of 2/ 16-inch Plexiglass, Punel
af vear i e fuggage ecompartment
opening, ide vents are funetional onl-
lets for air taken in of the front of cor.
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ARBOVE — U'nigue atyling features inelnde elem-shell doors
which provide wide opening for easy entryfexcit., Don Ed-
miendz, shown in ear, asgisted Thomas in mitiel cor desige,
AROVE RIGHT — By conneeling shock-spring assembly to
it gloed lond-carrying member on the spindle forrew), forees
ael on wmember's anchor boll rather than en the Heim foint,
RIGHT = Nauwgahyde-foam rubber bueket seats ave bolted in
place, ean be removed for aceess to rear cnd for gear swap.

CHEETAH continued

All main members have an outside diameter of 1% -inch
and a wall thickness of 063-inch. Secondary members have
a diameter of l-inch and a thickness of .063-ineh. The roll
bar, to comply with the requiremoents of all racing orgFaniza-
tions, was formed from tubing that has an od. of 1% -inch
and a wall thickness of .125-inch, Beecaunse of its large di-
ameter and thickness, this tubing is mild zteel rather than
chrome-moly, In all, there are approximately 150 feet of
tubing in the frame.

All four wheels, which wear Goodyear 6.50-6.70 x 15 T6
tires and are suspended independently, are American Racing
magnesivun. They are 15 inches in diameter and rimz are
7 inches wide. Because magnesium, unless it is specially
treated, is porous and won't hold air. and also because of
the side forees exerted on them under racing conditions,
the tires are fitted with tubes. Five special Ameriean Racing
lug nuts secure the front wheels to heavy-duty Chevrolot
passenger car hubs that rotate on 1962 Chevy heavy-duty
spindles, The rears arve mountled on "63 Corvette hubs that
are part of a "63 Corvette rear axle and suspenzion assembly
that differs from standard by having different spring and
radius rod arrangements,

Cheetah’s front suspension system consists of upper and
lower comtrol arms fabricated from l-inch o.d., .125-ineh

72

wall 4130 tubing and suspension members that arve a enm-
hination shock absorber and spring arrangement. The can-
trol arms’ inner ends connect to the frame with Heim joints.
Heim joints in their outer ends are =ecured to the upper and
lower ends of the Chevy spindles, The tapered bores in the
spindle ends for the ball joints Chevy uses were drilled to
make them round for the larme bolts that sceure the Heim
joints,

The shock-spring assemblies arve of the Monroe Load
Leveler type. They consist of a tubular shock absorber in a
coil spring. The spring supports the frame and tends to hold
the shock in its extended condition. Monroe zupplicd the
zshocks, which have Ys-inch dinmeter studs on theiv emds for
Heim joints, and Thomas had the springs wound to his
specifications. Shoeks on the prototype ear have H0-50 cali-
hration and light passenger car valving. The valving makes
the shocks rather stiff for Cheetah's weight, After test runs
have been made, the resistance ratio and valving may have
to he changed for handling and ride requirements,

In standard suspension systems that have spindles of the
tvpe used in Cheetah the wvertieal loads exerted hy the
frame’s front end are supported by the ball joints that
connect the lower control arms’ outer ends to the spindles.
With the type of ball joints used, this is entirvely satisfac-
tory, but with Heim joints, which are designed for thrust
forees exerted at a right angle to the balt through their
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bearving rather than parallel with the bolt, such an installa-
tion would result in short joint life. This problem was
solved by desipning Cheetah’s suspension syvstem so only
side loads act on the lower joints.

Retween each spindle's lower end and the upper side of
its Heim joint is a steel load-carrying member that has a
connection on its end elosest to the car's conter line for the
[ower end of the shock abzorber-spring assembly. By con-
necting the shock-spring  aszembly to this load-carrving
member rather than to the lower control arm, all loads
transmitted from the frame to the member by the shock-
gpring assembly, or from the member to the frame, act on
the larpe-diameter bolt that securez the Heim joint and the
memhber to the spindle rather than on the joint itzelf. To
enable the spindle and bolt Lo rotate in relation to the load-
carrving member when the wheels are steered, the hore
throurh the member for the bolt has a bronge bushing in
which rotates a tubular steel spacer that fits snugly around
the bolt and is elamped securely between the Heim joint
and the gpindle. The spaecer i just long cnough to permit
it to rotate in the load-carrving member without allowing
the member to move up and down, A steel guide on the
contral arm fits snugly in a slot in the load-carrving moem-
ber to hold the member in its correel alipnment with the
arm at all times, In addition te relieving the lower Heim
jointz of vertical loads, this suspension arrangement also
allews the shoek abszsorbers to be mounted at a more advan-
tagpeons angle,

A zpecial rack and pinion gear assembly, short tubular
tie vods fitted with Heim joints on their outer ends, and "63
Corvette steering arms steer the front wheels, The steering
arms, which holt to the spindles, have two holes for the
tie rod connections Lo enable the steering ration to be
changed, The ratio requires approximately 2% turns of the
stecring wheel to move the front wheels from lock to lock,
A Ttell Auto Parts 15-inch diameter three-spoke steering
wheel on the upper end of the steering column, which is
three lenpths of round steel stock  joined with universal
joints, can be adjusted toward or away from the driver and
up and down. These adjustments are fairly easy to make
but wrenches are required to make them.

tear axle assemblies for "63 Corvettes have a gear case
that bolts to the frame, a pair of tubular axle shafts with

(Cuntivaed on ."'rr””rf'i'.l.l_i.f .r.lH_J,H'I
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ABOVE — Cheetali ewgines are built avonwnd a Chevy 527
fock i two displecements: standard 27 ov 3i7-inch, Fovged
il renn freie vt pigtons, b J'_r.r.h-lr.ll F o bt pee e, ported heads, over-
gize valves, amd heavy duty components ore imeluded in mills.
Prereliacy will have ehoice of Chevy Foel inpeetion ar eorbs,

BELOW — Chectah tips geales at o little over 1500 pownds,
rides on Goodyear 6 50-6.70:15 Lives, Awervican Rueing mags.
Spimdles orve ‘62 Chevy, heavy duty: rear wheels mioant

aon "68 Corvette habs that! nre o part of "Velly BHECHAION,




universal joints at both ends, and a pair of housings that
support a stub shaft for each wheel, Each stub shaft is
rotated by itz axle shaft and has a flange to which the
wheel bolts. The axle shafts act as upper control arms for
the stub shaft housings. A pair of tubular arms, each of
which extends from a pivot point on the frame to an arm
that extends down from the housing it controls, are the
lower contral arms. Fore and aft and rotational movement
of the housings is prevented by a short, stamped-stec
torque arm that extends forward from each housing to the
frame., The middle of a transverse leaf spring bolts to a
flange on the gear case and its outer ends are connected to
the lower control arms with short links.

CHEETAH continued Nﬁ'%d’

=

For Cheetah, speeial mounts were attached to the stub
shaft housings for shock absorber-spring suspension mem-
bers identical to those used in the front =uspension system,
and the stamped-steel torgque arms were replaced with
lighter arms fabrieated from l-ineh oul, Y-inch wall
chrome-moly tubing. Also, for weight reasons, an aluminum
gear case, made by Chevy, was used instead of the stock
cast-iron ecaze. Gears in the case are mounted on a Positrac-
tion limited-slip differential assembly. Their ratio can be
one of several, starting at 2.72 to 1.

Tentative figures for wheel alignment are 's-degree nega-
tive camber for the fronts and 1-degrvee nepative for the
rears, 1/16-inch toe-in for the fronts and ‘'s-inch toe-out
for the rears, and 6 degrees caster for the frontzs. These
firures may have to be changed after experienee is gained
with the ear, The reason the front wheels are toed-in and
the rears are toed-out is that the fronts want to toe-out
when the car moves forward under itz own power because
they are being pushed, and the rears want to toe-in because
they are doing the puzhing.

Geometry of the suspension arms for the fronl wheels is
such that upward movement of the wheels in relation to the
frame causes their negative camber to increase slightly,
their toe-in to remain fairly constant, and their tread meas
urement to remain the same.

To minimize chassizs roll in turns, each end of the frame
has a transverse stabilizer bar, Bars on the prototype car
are 11/16-inch in diameter for the front and 'a-inch for
the rear. These diameters may have to be changed later to
give the correct degree of control. Aluminum bearing blocks
secure the bars, which are made from a type of steel called
“Hi-tuf,” to the frame and their endsg are linked to the
suspension members with Heim joints,

Chevy high-performance passenger car brakes are used
on all four wheels. They have 1l-inch diameter drums and
sintered metal linings. Shoes for the front wheels are 2%

LEFT — Exposed front end veveals portion of “semi-space”
tppe frawe which iz of areawelded 4120 elivome wnaly teling.
f'ppr.r aned lower eontrol aruis are fabrieated _.f]“‘i:li'rr 1-ineh ol
25 imeh 5130 trebing, connect to the frome with Heim joints,

BELOW — Plywooed mockup was nsed by Californio Metal
Stamping of Log Angeles to bhuild prototype alwminum body,
made up of 30 pancls rongh-welded togetier, then finished,
Fibergloss wmolds, in 5 seetions, were then mede from tis.
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inches wide and those for the rears are 2% inches. They
are actuated by a Girling dual master cylinder assembly
that has a eylinder for the front brakes and another for
the rears, An equalizer bar between the pedal and the eylin-
der rods equalizes pressure on the eylinder pistons and can
be adjusted to cause ome piston to receive more or less
pressure than the other, Varying the pressure on the pistons
changes the ratio of front to rear braking. Thiz might be
ﬂl!\'ill:l-‘:lﬁ('(ﬂla on S0me race CoOUuries.

The equalizer bar is designed =0 that in the event of
complete failure of one master evlinder or of the brakes on
one end of the car the other evlinder and brakez will fune-
tion normally, This is an exeellent safety Tactor.

Cheetah's dimensions are: wheelbase, 90 inches; front
tread, adjustable from 57 to 58 inches; overall length, 140
inches; overall height, 42 inches; overall width, 68 inches;
road clearance, to the full bellypan which is also the floor-
board, 'S inches. With the prototype aluminum body and
full loads of water and oil but without gasoline tanks,
weight was 1510 pounds. Of the total weight, 706 pounds,
or roughly 47 per cent, were on the front wheels and 804
pounds, or 53 per cent, were on the rears. With a 170-pound
driver, the front wheels gained 21 pounds and the rears
gained 149 This changed the percentages to 43 for the
fronts and 57 for the rears.

Standard engines will be built around a Chevy 327 eylin-
der bloek in two displacements, depending on the purchaser's
choice. One will be the standard 327 inches and the other
will be 377 inches. Bore and stroke dimensionz will be 4.000
by 3.000 inches for the 327 and 4.000 by 3.75 for the 377.

Internal engine parts will inelude forged aluminum
pistons, high-performanece camshaft, heavy-duty bearing in-
sorts, ported evlinder heads, oversize valves when necessary,
and all the other parts and work a high-performance road
or competition engine requires. The engine in the prototype
car has a Chevrolet fuel injection setup but the type of
carburetion on production cars will be either the fuel in-
jeetion system or Weber carburetors, buyver's choice,

For competition, the exhaust system has an individual 1% -
inch o.d. pipe 37 inchez long for each cylinder. The four
pipes for each evlinder bank are joined by a 4-inch diameter
collector pipe about 30 inches long that extends back to just
ahead of the rear wheel and then curves outward to direct
the exhaust gases away from the car

A standard Corvette flywheel and 10%-inch diameter
cluteh drives the input shaft of a Corvette four-speed trans-
misgion. The eluteh pressure plate assembly has coil springs
that exert 2200 pounds pressure on the driven dise. Tt is of
the non-centrifugal type. The transmission housing and the
bellhousing are aluminum. Gears in the transmission have
ratios of 2.2 to 1 for low, 1.68 to 1 for second, 1.31 for
third, and 1 to 1 for fourth.

The engine and transmission assembly i= supported on
the eonventional three points by standard Chevy motor-
mount insulators. Its position in the frame iz guch that the
front surface of the left evlinder head is 25 inches behind
the centers of the front wheels, Placing the engine so far
back in the Trame left only enough space between the trans-
mission's output shaft and the differéntial assembly’s input

{Continued on page 52)

TOFP — Shock-spring assemblies are of the Monroee Load Lev-
eler type, congist of a tubular sheek in a coil spring, wse Heim
joint moewnting., Monroe supplied shocks, springs are special,

CENTER — Full-gize Corvette aluminum erossflow radiator
core ix employed, along teith veserveir (seen af right), A
femperatuve-controlled fan aids low-engine-zpeed eooling.

RIGHT — A special gear agsembly, short tubwlar tie rods
fitted with Heim joints, and '638 Corvefte steering arms com-
priae gleeving setup, U-joiils conneel coluwmn’s three geetions,
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FREE encINE TORQUE
SPECIFICATION MANUAL Sy

Torque control like a precision -
bearing measuremaent, cors "'ﬂ? S a
rectly done can increase rova,
H.FP. and service life by re-
ducing friction. It will
Fruvmt gasket
nilure, thrown
rods, distortion
of valve seats
and eylinder
wealls,
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of Lifetime

Accuracy

Sald argdnd the wodld by taading hand
toal manufacturass and chaln siores
You can always be sure i i 8 Sturievant
by the = oan ke under alde of the

dial plate, MAD
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e ——— — — — —— —
| P. A. STURTEVANT CO.
| DEPT, H ADDISON, ILL,
[ FPlease send me the following:
l D Frea Engine Torgue Spec. Book
I Mad Targuer T Shirt, Small, mediom, large, $1.50
I [J Mad Torquer Fended Covef.. . .covrsrmnnnnnens 500
I l_: Wad Torguer Decal, 2107 v ivvasns 100
I Hame
| Addiess
I city. S Siale.

- - N\
NOW AVAILABLE!

COBRA

racing team
accessories

"“t" shirt* 1.25
lapel pin 1.25
3" decal 25
cloth emblem 1.25
racing poster 1.00

*please specify 5, m, [, xl.

SHELBY AMERICAN, INC.
1042 PRINCETON DORIVE
VENMICE, CALIFORNIA
92

CHEETAH

eontinued from page 75

shaft for a universal joint made up
from the front yoke of a Chevy truck
joint and a Corvette cross and bearing
assembly., The truck yoke differs from
one for a Corvette only by being longer.

A single universal joint can be used
because both the differential assembly
and the engine and transmission assem-
bly are bolted to the frame. The engine-
transmission unit can move within the
limitz allowed by the motormount in-
sulators but this movement shouldn’t
be enough to cause difficulty from mis-
alignment of the driving and driven
shafts.

A Girling master eylinder and slave
evlinder azsembly actuates the clutch
release linkage. In a car of this type,
where the engine is positioned so far
back in the frame, hydraulic evlinders
are much easier to install than me-
chanieal cluteh linkapge. Using a hy-
draulic release mechanism also enabled
the release arm on the bellhousing to
be moved from the housing's left side
to it right side. This allowed the elear-
ance between the firewall and bellhous-
ing to be decreased so there would be
more room for the driver's legs,

A standard water pump circulates
water through the engine and a full-
gige Corvette aluminum crossflow radi-
ator core. A temperature-controlled fan
helps cool the radiator at low engine
speeds. Water temperature and other
engine conditions are shown by a water
temperature gage, oil pressure gapge,
oil temperature gage, and fuel pressure
gape on the instrument panel. A Jones-
Motorola mechanical tachometer shows
engine speed and a Stewart-Warner 160
mph speedometer shows car speed.

Pedals that aetuate the brake and
clutch master eylinders pivot at floor-
board level and the complete assembly
can be moved forward or backward to
suit the driver, Making the pedals and
the steering wheel adjustable enabled
the Naougnhyde and foam rubber up-
holstered bucket seats to be bolted
solidly in place. To pain acecess to the
rear axle gear housing for gear changes
or other the seats are taken out
by removing the bolts that hold
each of them in place and then a panel
is removed from the body's floor pan.

Driver safety in the event of flywheel
or cluteh bursting or engine
damage iz provided by a fiberglass
seattershield that fits tightly around
the bellhousing. Also, on the driver's
side of the firewall that fits around
the engine and bellhousing is a Y-inch
thick aluminum plate faced with a
1-ineh thick chrome-maoly steel plate.
The purpose of these precautions is to

work,
four

SeEYere

{(Continwed on following page)
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order only.
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Convert your column shift outomatic tronsmission
te o fast, positive floor boord shift with this low-
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P — H
Rush This Handy Order Form\ i e
Be Sure to Specify Make, Year, Madel H -t
of Cor, Type of Tronsmission, end s NAME__ E
Stock Mo, when ordering. i ADDRESS §
: ciry ZONE__STATE :
l c WHlTH Ev & Eu : Do not send currency of stamps If €.0.0. order, =
(W235) Avcher Ave. _ Chicago 16, I, 1,Snclote 23% depasit, poy bolance upon delivery.

RUBBER

Nxﬁm

1928

MEW REPLACEMENT. FOR

(Fora) Rypodutiv-

RUBBER

ALL MADE OF HIGHEST QUALITY GLOSS BLACK MEOPRENE COMPOUND
AND GUARAMNTEED — EXACT IN EVERY DETAIL.

HOOD SETS

TAIL LAMF PAD

HEAD LAMP PAD

1932 PASS. 8 PCS. ... w285 TO FENDER STAND TO FENDER

19334 PASS. B PCS.__ 53,85 1934 PASS, PR. - 3L20 1932 PASS. PR, § .90
1935 PASS. 16 PCS. $3.85 1935 PASS, PR, .. 52,10 1933-4 PASS. PR $1.90
1936 PASS. 16 PCS. ... $3.85 1936 PASS. PR. ... _%2.10 1935 PASS. PR $1.90
1937-40 PASS. 16 PCS. $2.85 1938.9 PASS. PR . %1.90 1936 PASS. PR, 3190

ALED AVAILANLE: DOGR DUMPERS. W/STHIFG COWL VENTH, OA% NECK

: y W/SEHIELDY POST
ALL ITEME POSTFAID IN U.S.A.

PADSE,

COMPLETE CATALG_G LISTING OTHER RUBBER ITEMS .25 COIM — PLEASE

9113 EAST GARVEY AVE,
AUTO PARTS, INC. ROSEMEAD 8, CALIFORNIA

THE NATION'S ""OLD FORD PARTS'' HEADQUARTERS

CHEETAH

continmed

prevent pieces that might get out of
the flywheel and clutch assembly or
engine from reaching the driver.

Two gasoline tanks, one on each side
of the body in the space between the
lower sill for the door and the lower
side of the body, are filled through a
commaon large-diameter filler pipe at the
rear of the body. Tanks in production
cars will have a combined capacity of
A7 gallons,

Cheetah has a twelve-volt electrical
system that inecludez a small Autolite
battery similar to those used in many
small airplanes and that is earried be-
hind and inboard of the right rear
wheel, and a standard Chevy alternator.
It has two headlights, each with a high
and low beam, but the lighis are of
the small size used in four-light in-
stallations on standard passenger cars.
Parking lights, which are also the front
turn indicator lights, are ahbove the
headlights. A common Plexiglas cover
covers both lights on each side of the
car. Integral taillights and stop lights
are blended into the rear of the body.
The spare tire is earried in a compart-
ment behind the driver’s seat and there
is also the required space in this com-
partment for a suitease.

All windows, including the wind-
zhield, in the prototype car are Plexi-
glas. Cars licensed for street use will
have to have a safety-glass windshield
to comply with state laws but Plexiglas
will be used in cars built strictly for
racing. Plexiglas for windshields and
rear windows is ¥g-inch thick and for
the doors it iz Y-inch thick. Door win-
dows can be removed by opening the
doors and sliding the windows forward.

If you think you'd like to have a
Cheetah, Thomas-style, of wyour very
own, vour good luck is holding because
Thomas isnt building the ten he now
has under construction for a hobby.
He'll be glad to part with any of them
but as with so many men who build
good things, the parting, for him, is
going to be sweetened by the exchange
of considerable hard, unromantic eash.
Tentative prices at this time for fiber-
glass-bodied ears are £12,000 for a full-
bore, hot-to-go competition model and
£7,600 for a street model. If these prices
seem high, remember you'll have a copy
of a limited edition your racing com-
petitor, or neighbor, may find hard to
top. In this era of keen competition and
status symbols this iz something to
make your trip to the bank a little less
painful. e

Coming next month

1964 BIG GO WEST
Winternationals Championship Drag Races
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