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How 
Long 
Will Your 
Car 
Last? 

Golden Howk, now into fifth month of its endurance test, climbs dirt rood at proving grounds, 

Every car manufacturer 

subjects its models to 

gruelling endurance 

tests to learn how 

and why components fail. 

By EUGENE J. HARDIG 
Chief EnglnHr of Studebalcer 

ON A WOODED 880-acre site not 
far from South Bend, Indiana, a 

car is speeding night and day over 
a tortuous course of scientifically 
laid-out roads. From November 8th, 
1955, until last March 1st, it bad al­
ready been driven 43,709 miles and 
by the time you read this, will have 
traveled more miles than you will 
probably drive in the next three 
years. 

The car is a 275-hp Studebaker 
Golden Hawk and it is being sub­
jected to its rigorous non-stop test­
ing at the Studebaker proving 
ground. It will be pushed without 

respite until it has a major mechan­
ical failure. 

This almost continuous run at the 
Studebaker proving ground is not 
unusual in the automobile industry. 
Just as we do at Studebaker, all 
other American car manufacturers 
submit every model they produce to 
this sort of grind. Such time-con­
suming, incredibly detailed and ex­
pensive tests are just one of the 
many practices which the immense 
competition in the field today has 
spurred and which results in better 
cars for the average car-buyers. 

(Continued on page 60) 

Howk is kept on move for almost 24 hours a day, stopped only for 
fueling, changes of drivers and ordinary servicing every 5,000 miles. 

Extensive bock roods Hawk travels doily at Studebaker proving grounds 
contain mud and dust roads, water hazards, 30% grade, oth11r obstacles. 
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How Long Will 
Your Car Last? 

continued from page 26 

F01 example, back in 1939, Stude­
baker proving-ground drivers added 
up about 150,000 miles of test driv­
ing. In 1955, on just the roads inside 
the test area, they totaled up mileage 
equivalent to 29 times around the 
world-722,178 miles. They put in 
another 383,771 miles on highways 
and city streets. As the hazards on 
the proving-ground routes are a 
great deal tougher than those en­
countered in normal driving, this 
amounts to something over four 
million miles of ordinary driving 
from the standpoint of wear. 

Let's take a look at the routes 
over which the test Golden Hawk is 
making its repetitious rounds. 

THE STUOEBAKER engineers' out­
door "laboratory" is scientifically 

calculated to test automobiles on a 
basis that accelerates normal car 
ageing. It consists of an intricate 
network of specially constructed 
roads and hazards built to duplicate 
nearly every conceivable condition 
of owner driving. 

The speedway section is a three­
lane, three-mile oval with banking 
at both ends. Along the inside of 
each of the two straightaways is an 
extra lane--one of gravel, and the 
other a duplicate of a country 
"washboard" road, where springs 
and shocks are shaken down. 

The winding, treacherous "back 
road" called Route 1 twists, climbs 
and falls for almost three miles 
through a thick forest of oaks, ma­
ples and pines. In this short distance 
there are 10 curves, 12 hills, over 50 
major bumps and 200 smaller ones. 
Incorporated in this section of the 
test route are precisely-named roads 
such as Mud Hole Rd., Skyline Rd., 

Author of article, Studebaker Chief Engineer 
Eugene Hardig (left), Ralph Feich, service 
engineer, Art Hunt, proving grounds direc• 
tor (right) examine component from test car. 
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Several dozen trips a day over railroad ties (above) is tough test of suspension and frame. 

Dust Rd., Cobblestone Rd., and High . 
Speed Bump Rd., as well as a few 
"extras" like the runs over railroad 
ties, through the sand oval, etc. 

It is a matter of some pride to us 
here at Studebaker that these roads 
which cost over one million dollars 
to build in 1926 ($4,000,000 in terms 
of today's construction costs) are 
considered to be the very worst 
roads you can find anywhere. Each 
bump, every curve, was designed to 
reveal the innermost working se­
crets of cars freshly off the drafting 
boards and to work out the bugs 
that fly in between the drafting 
table and the assembly line. 

One of the special torture cham­
bers is the "water bath." This is 
a 200-foot-long, nine-foot-deep 
trough which is "paved" in lengths 
of split six-inch steel piping, the 
pieces of which are laid 30 inches 
apart in a staggered pattern. Each 
time the Hawk bumps over, sloshing 
through a foot of water, an overhead 
valve opens automatically and the 
car is treated to the heaviest drench­
ing since the Johnstown flood. It's a 
pretty efficient test of water seals, 
ignition, and windshield wipers, 
particularly when it is repeated 
dozens of times a day. 

When the weather is dry enough 
to make the "dust" course a real 
obstacle, runs through the "water 
bath" are alternated with runs 
through Dust Road where grit and 
grime are forced into the working 
parts of the car, adding a far great­
er strain on the automobile's work­
ing components than you would ever 
find in ordinary driving. 

The Golden Hawk currently un­
der test was, like all other Stude­
baker test cars, chosen at random 
from the assembly line. I should 
mention that this procedure is, con­
trary to some opinion, standard 
practice in the auto industry. Re­
sults of company tests are only oc­
casionally publicized and even those 
few people who believe that the in­
dustry overrates its products cannot 
be so illogical as to think that the 
we who design cars have anything 

to gain by kidding ourselves. 
Our test Hawk is following a 

pretty well standardized test pro­
cedure. Barring brief fueling, driv­
er-change and minor service stops, 
it is being driven over the above­
described route for a full 24 hours 
a day. 

Alternate circuits of one lap on 
Route 1 and two laps on the speed­
way make up the test cycle. Speeds 
on Route 1, of course, vary drasti­
cally according to terrain and ob­
stacles but are generally in the 10-
35 mph range. On the speedway, the 
Hawk is run at 60 mph on the turns, 
80 mph on the east straightaway 
and 70 mph on the west straight­
away, frequent braking and acceler­
ation tests being made during the 
runs. The car is given normal serv­
icing after each 5,000 miles. Literal­
ly thousands of continuous charts 
are kept on performance factors ( a 
few of these charts are shown at 
right). These are sent back to the 
engineering department where we 
decipher the figures, study any 
faulty part, and work out ways to 
improve the product. 

In order to obtain accurate data, 
a few special instruments are used. 
Among them are the Eddy current 
tow dynamometer, a trailer-like de­
vice used to produce a dragging 
force when towed. The effect may 
be compared to that of towing a car 
with its brakes set, except that the 
dynamometer may be adjusted to 
induce varying load factors. In the 
rear of the trailer, 50-pound sliot 
bags are carried. 

The dynamometer is used for 
cooling tests. With it, the Hawk is 
driven at wide open throttle but 
dragged down to any speed desired. 
As the car is driven under these 
varying load conditions, special in­
struments located in various parts 
of the cooling system transmit con­
tinuous temperature information to 
the test driver. 

The Hawk is subjected to these 
cooling tests, as well as gas mile­
age measurements and fifth-wheel 
measurements of its true speeds, a 
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number of times during its months 
of continuous use, the times careful­
ly selected to give information under 
varying climatic, terrain and usage 
conditions. 

cial-instrument tests, thus "proved" 
under tough real-life conditions be­
fore it was okayed for production. 

the endurance-run Hawk is now us­
ing. 

During these 1,000-mile "checks" 
the car was driven at very slow 
speeds and very high speeds, was 
constantly run through the gears to 
provide the best possible check on 
engine and transmission workings, 
was accelerated with open throttle 
hundreds of times. Other checks the 
car was subj"ected to tested its de­
celeration, fuel economy, chassis,. 
springs and other mechanical com­
ponents ( Continued on next page) 

THE ENDURANCE RUN which the 
Golden Hawk is currently under­

going is the third phase of testing 
this model-as well as all of our 
other models-has received. The 
original hand-built prototype was 
taken out for a gruelling 50,000 mile 
run and a series of exhaustive spe-

When the Hawk was put into pro­
duction, engineers still kept their 
eye on it. We took models at random 
from the production lines· and sent 
them through one thousand;-mile 
"quality control" checks at the 
proving grounds where the cars, 
using special equipment and weight­
ed to simulate average passenger 
loads, were driven for a thousand 
miles over the same difficult routes 
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This is the driver's summary which gives the driver's comments 
for each shift through the 2-4-hour driving period during an 
endurance run. We iust picked one day at random. 

COMMENT$ ON 56J·2 
12-29-55 

~J.,".h2lic\'J7Odo. 20015 to 20131, Cooling, Speedway, Normal 

Installed set of spark plugs. 
Installed set of distributor points and condenser. 
Removed master sample radiator core and installed production 
radiator. 
Odo. 20015 to 20131 
Drove vehicle on Speedway only for break-in of valves. 
Odo. 20067 
Exhaust leak at left bank exhaust pipe flange. 
Odo. 20117 
Installed new gasket, left bank exhaust pipe flange. This 
eliminated exhaust leak. 
Topping-Odo. 20131 to 20-452, Test Procedures 1 & 22, Route 1, 

Speedway, Normal 
Odo. 20131 • 
Drained water from radiator core and connected heater hoses. 
Filled radiator with water. 
Filled gas tank. 
Checked tires, oil, water, and battery. All Ok. 
Odo. 20-452 
Steering is hard. 
Gas tank right bracket is cracked and has been working. 
*Both doors work up and down and squeak on Route 1. 
*LR glass keeps working back, leaving ¼" to ½" opening, 
causing bad draft on driver's neck. 
Radio set panel light out. 
Hine-Odo. 20-452 to 20777, Test Procedures 1 & 22, Routel, 

Speedway, Normal 
Odo. 20777-Rear axle inspection plate is leaking grease. 

Radio panel light does not work. 
Vehicle seems to steer hard. 
Cold air seems to be coming in from around accelerator rod 
hole in floor, also steering column pad at floor. 
*Left door glass and rear left glass have a gap that lets cold 
air in. 
*Rear body center bolt looks okay. 
Vehicle has rattles and chuckle in both doors. 
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(Continued from preceding page) 
plus body points of paint, chrome, 
door fits, trim and instruments, etc. 
The current production Golden 
Hawk already incorporates im­
provements based on the results of 
these first two testing phases. 

Besides the three regular phases 
of testing, there are also periodic 
special tests like the crash tests 
made last year which resulted in 
interlocking safety door latches, the 
increased use of safety belts, crash 
padding, etc. 

Studebaker is not alone in finding 
that many new car advances have 
come about by this constant and 
sometimes tedious work of grinding 
the cars around the testing courses. 
The results of similar runs on their 
own proving grounds have been of 
equal benefit to all of our competi­
tors. 

It is possible that you might be 
saying at this point, "Sure, it prob­
ably makes good sense to test cars, 
but does anything positive result? 
Don't the ideas for most improve­
ments in cars really come from the 
engineering department rather than 
from the test drivers?" • 

As an engineer, I can tell you 
honestly that most improvements of 
a car already in production come 
about by the cooperative effort of 
the proving-ground crew and the 
engineers. But the men at the prov­
ing grounds can, at least in our or­
ganization, claim a few for their 
very own. 

Five Ferraris 
Tested 

Continued from page 35 

The cars had the four-cylinder 
engine with a bore and stroke of 
90 x 78 mm giving a total displace­
ment of 1,984.86 cc. Both cars were 
fitted with two double-choke car­
buretors, though of different types. 
The Series 1 car was equipped with 
4.50x16 wheels while the Series 2 
Mondial had 5.00x16 wheels fitted. 

TYPE 750 MONZA 

THE THREE-LITER, four-cylinder 
I Ferrari which was christened 
"type Monza" is a direct descendant 
of the two-liter, Formula II single 
seater with which Ascari won the 
World Championship in 1952 and 
1953. First a 2½-liter, four-cylin­
der car was produced in Grand Prix 
and sports form. Then, for the 1953 
Senigallia race, a three-liter based 
on the 2½-liter and externally ex­
actly like it, was produced. This 
car showed great promise but suf­
fered constantly from engine trou­
ble. Consequently, in the 1953 
Supercortemaggiore race at Monza, 
two three-liter, four-cylinder cars 
turned out. One, with a new style 
body by Autodromo of Modena was 

As a direct result of testing in 
1954, the method of sealing the rear 
trunk lid on Studebaker cars was 
changed to eliminate any water 
seepage. 

Another was the elimination of 
the cooling fan shroud which direct­
ed the air circulation onto the en­
gine. Permitting lower production 
costs, a variation in grille design 
improved the circulation. 

WHEN THE GOLDEN HA WK 
reaches the 50,000-mile mark in 

its current endurance run, it will be 
permitted a short respite. According 
to our fairest guesses, it will have 
gone the equivalent of about 200,000 
miles of normal city, suburban and 
highway use. (I say "about" be­
cause the various sections of our 
proving grounds routes compound 
"normal usage" from three to seven 
times, varying with kind of road 
surface and component of car. In 
effect, our proving grounds tests 
simply "accelerate" normal driv­
ing conditions.) The Hawk will be 
completely torn down at that point, 
each part closely examined and, if 
found to still be in good shape, the 
Hawk will be again assembled and 
run for another 25,000 miles. 

Although I have emphasized the 
tremendously strenuous quality of 
endurance testing, I do not mean to 
give the impression that our Hawk 
-or any test car-is mishandled. 
The purpose of the tests is not to 
"beat a car to death" but rather to 

driven by Ascari, and the other, 
driven by Mike Hawthorn, was the 
Senigallia car with a Vignale body. 
Ascari blew up his engine during 
practice so Hawthorn's engine was 
transferred to his car and a 2 ½ -
liter engine substituted in Haw­
thorn's car. 

During the race, when he was in 
the lead, Ascari crashed and com­
pletely wrecked the car. 

The three-liter was next seen at 
Buenos Aires. The Senigallia car 
was driven by Bonomi and a new 
car-also with Vignale body-was 
driven by Milan. The Bonomi car 
broke its rear axle while in second 
place and the Milan car placed fifth. 
Then Bonomi took part in several 
races in Europe in 1954 with this 
four-cylinder car, having qualified 
success. 

As a result of Ferrari's experi­
ence with these cars, two new 
models-both known under the new 
name of Type 750 Monza-:--were 
produced for the 1954 Supercorte­
maggiore race. Hawthorn, with the 
Farina-bodied car, took first place 
and Gonzalez, driving the first 
Scaglietti-bodied car, took second 
place. This success was followed by 
Maglioli's tremendous exhibition of 
speed at the 12 hours of Rheims, 
and Hawthorn's wonderful per­
formance in the Tourist Trophy 
with similar cars. 

learn as much as possible about its 
durability under the normal driving 
circumstances for which the cars are 
built. 

If our Golden Hawk will travel 
75,000 miles without major failure 
of any kind, we'll call it quits. In 
today's car picture, it seems unlike­
ly that any owner will expect his 
car to cover the equivalent owner­
driven 300,000 miles without some­
thing giving out. 

Will the Hawk do it? We don't 
know yet. Many Studebakers have 
in the past; some haven't. The 1953 
Studebaker Commander showed a 
crack in the frame around a front 
spring at the 50,000-mile point. The 
frame design for the production cars 
was altered, that area reinforced 
and the failure was never repeated. 

We, of course, think the Golden 
Hawk is without major flaws. The 
fact that it has already completed 
almost an almost-continuous 50,000 
miles tends to reinforce such an 
opinion. But if a single flaw got past 
the original 50,000-mile prototype 
test and the dozens of 1,000-mile 
checks of production models, we 
want to know about it. A better way 
to find out has not yet been devised 
than running one of the cars in the 
above-described endurance test. For 
from a realistic viewpoint, in the 
automotive engineering field, all the 
theory in the world doesn't mean a 
thing unless the tangible result of it 
can be proved to behave as we pre­
dict it will.• 

I was fortunate enough to be able 
to try four of these few 1954 three­
liter Ferraris. The first one was the 
ex-Gonzalez Supercortemaggiore 
four-speed gearbox car. This had 
suspension like that of the G.P. car 
with transverse leaf spring and in 
the front rubberblock inserts (the 
use of them was then standard 
practice). The second was Portago's 
new car for Sebring ('54) equipped 
with a five-speed gearbox and coil 
spring front suspension. The third 
car was Luigi Chinetti's-the one 
driven by Taruffi and Schell at Se­
bring, which differed from Portago's 
only in appearance (it had two air­
scoops at the side of the body to 
allow air to the tires, and had a 
lower headrest) . Fourth car was 
Tony Parravano's new Ferrari 750 
which was further modified with 
additional air scoops to the front 
and rear brakes. 

With Parravano's car, I drove 
from Modena to Rome and took part 
in the speed tests at Castelfusano. 

The car weighed 1,680 lbs. dry 
and had a multi-tube steel frame, 
a five-speed gearbox in unit with 
the differential, and a de Dion rear 
axle with double radius rods and a 
transverse leaf spring mounted 
above the axle. It was finished in 
Italian racing red with polished 
aluminum wheels and upholstery in 
dark red leather. 




