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Front view of Kurtis car shows change in grille over last
vear; perforated metal screen replaces “bucktooth bars”

Pre-Indianapolis scene in the Kurtis shops. Car is being
prepared for Jack McGrath. The Offie crankcase on floor
is merely a dummy which is used for trial installations
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INDIANAPOLIS
CHASSIS: 1954

10 top contenders in the Speedway Classic

will drive new Kurtis 500-C’s. The man who

knows them best, the builder of our fastest

racing iron, describes the highest refine-
ment of this car to date

BY FRANK KURTIS AS TOLD TO GRIFF BORGESON

HIS YEAR for the first time in Speedway history qualify-

ing speeds of better than 140 mph are almost certain to be
achieved by several entries in the 500-mile classic. Only bad
weather or the sudden collapse of morale brought about by a
bad accident—which we pray won't happen—can keep the 140
mark from being cracked. We have the behind-the-scenes
talent, the drivers and the equipment to do the job.

The word equipment covers a multitude of things, each one
critically important when the green flag goes down, each one
contributing in a big or little way to the steady progress of
American professional racing. It covers cotter pins and en-
gines, rubber and fuel. It also covers chassis and bodies, and
this is the area of the sport that I know best and in which I
try to make some useful contributions each year.

Our shop is building ten cars for the 1954 race, all basically
alike. They differ considerably from their direct ancestors, last
year’s 500-A and 500-B “roadsters.” but retain the best quali-
ties of those cars. If you read “Indianapolis Analysis” (Hor
Up, September 1953) you probably remember the most im-
portant characteristics of these forerunners of our new ma-
chines—the low, wide bodies, semi-enclosed cockpits, offset
engines and torsion bar suspension with front arms trailing
and rear arms leading (parallel-to-frame rear bars in 500-A).

This year’s cars have all these basic features, but many im-
portant details have been modified. My biggest challenge is
to build equipment that is better, safer and faster than what
has gone before. I try to be my own most ruthless eritic,
and each May the Speedway teaches me new lessons. The ones
I've learned since last year’s “500” are responsible for the
1954 Kurtis 500-C.

Its frame, for example, is very new. Both the 500-A and
500-B frames used a box-section construction built up by
spot welding a steel sheet to each hat-section side member, the
sheets becoming part of the skin or body. The welds were
trouble-free in all the cars at Indy except the one owned by
Sandy Belond and driven by Johnny Parsons. One of the spot
welds in this car let go during the race and when the show was
over we found that vibration had shaken a section about six
inches square out of the outer sheet which made up the hox.
This was a lesson that couldn’t be ignored and I went to work
designing a better frame.

I decided that while I was at it I would retire -the-bex=sec-
tion entirely instead of simply using more weld, and work out
a design that would be lighter and more accessible as well as
more reliable. The result in the 500-C is a truss-type, entirely
tubular arrangement based on principles that were well proved
in our 3000 Series cars. The structure is as rigid as that of the
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500-A and -B but weighs about ten percent less. The main
rails both top and bottom are 1.5 inch tubes, and a few of
the cross tubes have the same diameter. The rest have .875
inch diameter. All have wall thicknesses of .083 4130 steel.

This was one case where an actual defect triggered the mod-
ification. but we’re just as sensitive to comment and opinion.
There was some talk last year to the effect that the “road-
sters” were too wide, and this was enough to make us re-
examine the problem of providing space for the driver. Driv-
ing on the dirt requires a certain amount of gymnastics at the
steering wheel. but at the Speedway it doesn’t get turned very
far. We found that we could build the frame and body one
inch narrower on the driver’s side and still leave room for
movement of his right elbow; the 500-C is therefore an inch
narrower on each side. This helps the appearance of the car
and makes for a small reduction in frontal area.

The cockpit is. of course. even snugger than before. but
that’s the way we have to build it if we're going to keep the
driver out of the air stream. One of the big assets of the
roadster-type racing car is that the low sitting position makes
the driver much less subject to fatigne from the buffeting of
the wind. But if you remember last vear’s race you also re-
member the heat. In 1953 the Speedway was an oven. and
drivers went through hell in all kinds of cockpits. It’s hard to
say whether the roadsters were better or worse than the ma-
chines that exposed half the driver’s body to the suffocating.
drenching heat. Neither kind helped the drivers much last
year. But with the semi-enclosed cockpit it's possible to con-
trol ventilation to a much greater extent. and we've given the
problem a lot of thought for this year’s cars.

We've discovered that however you look at it, it’s tricky.
If you duct air through the engine compartment you wind up
with a heater. We knew this. of course, when we first started
the 500 series, and we mounted an air scoop on the cowl which
discharged air at ambient temperature around the driver’s
legs. On all 500 models we duct cooling air past the oil tank
on the left-hand side of the cockpit and back to the final
drive which in itself generates a lot of heat. In the older ver-
sions this caused warm air to become pressurized in the tail-
piece and {eed back into the cockpit. In the 500-C we've
corrected this condition by providing an air-tight bulkhead
behind the driver; even the opening for the vertically moving
torque tube is sealed by a flexible boot. The 500-C’s under-
panning is punched with many more louvers than before,
and this year they are all inverted to present a flat surface Lo
the air stream and create an “extractor” effect. The firewall
is insulated with a heavy Fiberglas blanket which will mini-
mize the effects of engine heat as far as the driver is con-
cerned. The driver’s compartment is completely isolated from
other parts of the car and ventilated by a constant flow of
air at “atmospheric™ temperature. The rows of louvers in the
driver compartment underpanning are staggered with relation
to those in the engine compartment to reduce the possibility
that hot engine air will enter the cockpit through them.

There are a few other changes in the 500-C’s aluminum
skin. Last year some of the drivers at Indy had the impression
that the roadsters’ front ends had a tendency to lift slightly
on the straightaway. We decided that this might have been
caused by a small negative pressure area at the rear edge of
the nosepiece. Therefore the forward portion of the 300-C
has been mildly recontoured to insure positive pressure along
the entire upper surface. The grilles have been changed too.
In previous cars they were made up of rather widely-spaced
vertical bars which proved to be not entirely invulnerable to
pieces of tread and burst engines flung through the air by
other cars. We've corrected this by adopting a strong but
light perforated metal grille. Another detail modification has
been our elimination of leather hood-straps, which have been
known to elongate and cause vibration during that tough 500
miles. This year the hood is retained by three Dzus fasteners
on each side. It takes an instant longer to remove or install

(Continued on page 59)
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Profile of race car is clean. shows windshield change and
relocation of gac tank filler spout in headrest fairing

§20d)

Rugzged featherweight; this year’s Kurtis 500-C Speedway
frame employs truss rather than box section construction.
It is about 10 per cent lighter but with same rigidity

500-C chassis with vertically mounted, six-inch offset
engine. Four of these are being built. Eight-inch off-
set is accomplished by inclining engine and is preferred
by many owners. six being prepared for Speedway this year

Detail of rear suspension shows °‘Jacob’s ladder” stabil-
izer linkage, flame-cut rear torsion bar arm. piston-type
shock absorber. adjustment for left wheel torsion bar
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INDIANAPOLIS CHASSIS
(Continued from page 19)
the hood but there is no chance that it
will come even slightly adrift. The body
side panels are now made in wider sec-
tions and all of them are removable.
making it possible to strip the frame com-
pletely in a very few minutes.

While the contours of the tailpiece are
generally similar to last year’s design.
they have been changed in detail. a mod-
ification dictated largely by the reduction
in the size of our fuel tanks. In '53 there

: i ~
were still a few car owners who insisted

on having tanks of 75-gallon capacity.
even though the necessily for tire changes
rather than for refueling had become the
factor governing the frequency of pit
stops. Tanks holding no more than 50 gal-
lons should be adecuate to racing condi-
tions this year but to play it safe we are
providing capacity for 60 gallons. The
filler-opening has been moved from its
former left-hand position and is now
blended into the headrest fairing. We
made this change because in the old loca-
tion fuel was discharged against a step
placed in the bottom of the tank to clear
the rear-axle center section. and there was
some tendency for fuel to blow back dur-
ing high pressure filling. This can’t happen
with the new design: now the fuel falls
straight to the bottom of the tank.

Structurally the tanks are the same this
year as before. They are made of rust-
prool lead-zinc plated steel and have a
minimum of welded seams. Last vear our
cars had no tank-seam failures at all. and
this, we feel. is due to our methods of
mounting and vibration damping. The
tank’s main support is the rear frame
cross member. which runs right through
the after portion of the tank and is insu-
lated from it by rubber bushings. A ball-
and-socket joint provides the forward sup-
port at the centerline. Thus such slight
twisting as may occur in the frame can’t
distort the tank. In 1953 we applied coat-
ings of Fiberglas cloth and synthetic resin
to all the roadster tanks as a means of
absorbing vibration. There were some
cases of separation of the bond between
metal and plastic in small areas, and this
year were using a bond which tests have
proved to be the last word in presenting
a permanent seal.

The 500-C’s smaller tank provides more
room on the right-hand side of the car
than on the left for mounting of our rear
suspension stabilizing linkage. A photo
shows this linkage in its new location. Its
very important function is to permit only
up-and-down movement of the rear axle
and rule out anv sideways motion. It
works like a Jacob's-ladder—the lattice-
like device on which you may have seen
an old-fashioned telephone mounted. One
of its pivots is anchored to the axle hous-
ing, the other two to the frame. If you
wonder why we don’t use the more sim-
ple solution of a Panhard rod (a trans-

(Continued on next page)
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Studebater UVE '«
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HI-COMPRESSION HEAD GASKETS
Cash with Order ... We Ship Gaskets Postpaid in U.S.A.
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Fleet officials of Yeliow Cab, Seattle, Clarence E,
Hungerfard, Superintendent, and Charles Baiocchi,
Trafic Manager

we have never found any cause for com-
plaint.”

Quoting the Superintendent—

“Grant's put a car back in regular service

Operational Economy
means Company Profits

Fleet Superintendents charged with keep-
ing equipment earning the most on the
road—and down-time in the shop at a -
E;F\:ggm_mm o IGRANY RIGEREY after a short break-in period.”

. . “"We like the low wall tension.”
From Hartford, Connecticut, Yellow Cab o1 one failure.”
Company— “Decided to use these rings exclusively
“For the past fifteen years we have been  in our fleet . , . Have installed about 300
using the Grant Piston Rings you have sers.”
sold us. We have found they give us ex- “Used Grant's continuously over 4 vears
ceptional service and during that time ... Like them better than ever.”

Write today for Grant's free literature
and information on reringing. Learn how
these scientifically designed pisten rings
eliminate drag, blow-by, drying out and
scoring by constantly resupplying the
eylinder with return lubricant.

b A fire ring made of the finest
grade cast iron fer quick
B seating and excellent bear:
ing surface.

ERANT COMPRESSION RING
b Saves power, prevenls
- blow-by and is an excellent’

transterer of heat.

Ted dove tail design
back excess oil, al-

the right amount
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verse tube with one end attached to the
frame and the other attached to the
axle), the reason is that this device con-
trols vertical axle movement through an
arc, and this would be no answer for us
because axle deviations from a strictly
vertical path would put a strain on the
torque tube. We do use a Panhard rod at
the front axle, where the arc travel is not
as critical in the rear.

The layout of the torsion bars is the
same as last year’s. The front bars are
mounted transversely but are slightly di-
agonal to the frame and cross one an-
other. The transverse rear bars are per-
fectly parallel. The torsion bar arms, which
link the bars to the axles, are trailing in
front and leading in the rear, meaning
that those in the front point aft and those
in the rear point forward. The main ob-
ject of this arrangement is to locate the
suspension’s pivot points at the frame’s
four extremities, in the interest of flat
riding qualities. The 500-C uses I-section
forged torsion arms in front, and rec-
tangular-section, flame-cut arms in the
rear end of the car.

This year the roadster’s shock ahsorber
specification has been changed to provide
a Delco-Lovejoy piston type shock ab-
sorber at each wheel in place of the vane
type we used previously. This change was
dictated by lessons learned with a ma-
chine we developed for testing all types
of dampers. We found that the vane-type
shock lost about 35 percent of its effi-
ciency in the first 15 minutes of heavy-
duty operation with our normal pressure
settings. The Delco shock, on the other
hand, showed no decrease in efficiency at
all. The vane type shock has the advan-
tages of easy external adjustment and
lighter weight, but these are offset by the
superior reliability of the Delco unit.
Shock expert Al Swanson has developed
his own spring-loaded metering device for
converting the Delco-Lovejoys to 50-50
action. He also prepares our Gabriel tubu-
lar shocks, one for each wheel. We find
that Monroe tubulars are equally effective
and the car buyer has his choice of either
variety for installation.

Ted Halibrand builds our spot dise
brakes, and the 500-C’s are identical to
last year’s. For 1954, however, Halibrand
has specified a two-stage master cylinder
which is mounted on the right-hand side
of the firewall in the engine compart-
ment. It acts as a power-brake unit; the
first stage displaces the large volume of
fluid required by the big oil cylinders at
each wheel, and the second stage has the
separate function of pressurizing the fluid.
The result is great braking force with
short pedal travel.

The greatest single modification in the
roadster chassis for 1954 is in the steering
system as a whole. This came about be-
cause to begin with we were not satisfied
with the amount of tooth contact pro-
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vided by standard worm and wheel steer-
ing. I asked Ernie Casale for a solution
and he designed a new and larger steering
box with dished teeth on the wheel
which bear upon a larger radius of the
worm. The steering box in previous ver-
sions was mounted forward on the frame.
but now we moved it and the pitman arm
into the driver’s compartment. More radi-
cal changes followed. .

With the new arrangement a long drag
link runs forward from the pitman arm
just under the hood. to connect with a
horizontal bell crank. The pitman arm and
bell crank arm each have three mounting
holes for the drag link so that an unusual-
ly broad range of steering ratios is easily
available. Incidentally. driver preferences
in steering ratios range from very fast to
very slow. at Indianapolis.

The horizontal bell crank arm is mount-
ed on a vertical shaft which terminates in
a T-arm located slightly above and for-
ward of the front axle. The branches of
the T are mounting points for two tie
rods, each about one-half the length of
the older single tie rod. which joined the
trailing steering arms behind the front
axle. The 500-C’s steering arms are lead-
ing, meaning that the tie rods move
through a much smaller vertical arc than
before. They are much shorter than the
old single rod and vibrate much less. The
T-arm is designed so that during the
steering’s movement from lock to lock
the inner ends of the two tie rods over-
lap and the effective overall distance be-
tween steering arm pivots varies to give
each front wheel its own distinet and
correct angle when cornering. We've elim-
inated the two universal joints that were
necessary in the older system. The new
system is stronger and safer and demands
less driver effort.

There has heen a lot of discussion in
the recent past on the subject of canopies
and fully-enclosed cockpits. This year,
like last year, the Belond-Parsons 500-B
may experiment with a canopy during
practice and qualifying. But although we
expect a fairly wide use of canopies by
European cars in some of the Grand Prix
races this year the short chutes at the
Speedway give us small incentive to ex-
periment in that direction. The Alfieri
Maserati firm in Modena, Italy. has been
very generous with its solution to the
problem of keeping canopy windscreens
free of dirt and oil, and we may see their
construction adapted to the Belond car.

Our equipment for America’s greatest
race in 54 is not revolutionary. It is,
rather, a carefully calculated refinement
of several years’ design and racing ex-
perience. It is substantially different from
all that has gone before. How much bet-
ter it is you and I will learn on the after-
noon of Memorial Day.
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BUILD YOUR OWN SPORTS CAR
OR COMPETITION BODY FOR ONLY
$150 OUT OF....

Build your own scale model
car on your mold from starter
kit material.

Design ond build your own car body, or any part, with
miracle Fiberglas. You can actually, easily duplicate any
design with Fiberglas lamination or melding for a fraction
FIBERGL 5 of the cost of the original. The above sports car body was
built by Hal Adkins, North Hollywood, California, with our
STARTER KIT kit materials for a fraction of the cost of a like steel body.
There are over 1000 bodies in various stages of construction
throughout the nation! Learn this simple process and build
your dream ccr. Be on the way to financial independence
with a business of your own.

C lete "'H To Do It" instructions @
STARTER K[T WooTl':ingaTonlzv; Plastic Re;in llFl'betfglulsI
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The car at the right was built by
Noel Bangert, Glendale, Califor-
nia, from Kit =120. Beginning
with a starter kit, he now has
orders for several bodies of this
type and a growing business. Be
the first in your town to learn the
fobulous fiberglas business. It's
easy with our complete, simplified
instruction course included in our

Starter Kit!

This Fiberglas body for sale. Fits 96" to
This super light competition 115" wh. base. Approx. 90 Ibs. ONLY
body was buiit by Murray $395 F.O.B. Fenders, doors optional, extra.
Nichols, North Hollywoed, California, from Ing. to us.
our Auto Body Kit =120. It's male molded for e e . . e o S S S i e
an 86" wheelbose Offenhauser. You can build | HOLLYWOOD PLASTIC PROD., 1401 W. Verdugo |
your dream car too! Order Starter Kit today— | Burbank 10, California TH 2-7616—HU-64 |
Llearn NOW! ! I

| Please send at once:

AUTO BODY K"' _| Starter Kit, 55?:? [ Bedy Kit 120, $150.00

Enclose check—
Z120—Complete fiberglas and materials, sim-

plified instructions to build averoge size OIS st v s
sparts car body. Build your dream car! ONLY |
$150. All orices F.O.B. Burbank, Calif. Prices IFBAREES s T T o

|

subject to change without notice.

.. Zone_.. State..
I may return kit for full refund within IO days
ORDER TODAY—USE COUPON if not completely satisfied. Starter Kit refund

with Auto Body Kit purchase.

— Bl | T y————
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