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not have existed.

Sodomka-Fine Coachwork from CzechoSlovakia
Beautiful examples of coachwork from a little-known company
in Czechoslovakia.

Designs by Professor Enrico Bernardi
Here's a look at the one-cylinder "Pia" internal combustion engine,
which, it is claimed, was built in 1883. The engine still exists for
all to see but, strangely, important reference sources seem not to
have heard of it.
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A detailed account of an effort to lower the world's record for
midget racing cars, which almost succeeded.

La Voiture a Vapeur de Cugnot
Cugnot-the man and his vehicle. Dr. Charles W. Bishop has trans-
lated from an orig,inal French pamphlet the mechanical details
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who built it.

Albert Champion's Spark Plug Company
The story of how a little company with only 15 employees was
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The Norwalk Underslung
A description of this interesting car, as published in Horseless Age
magazine of July, 1913. This is the first of a new series which we
are calling "Golden Oldies."

Book Reviews
Keith Marvin reviews five books, all of which look like very good
reading, both interesting and educational.
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EDITORIAL COMMENT

THE FIRST TRULY SELF·PROPELLED VEHICLE
Historians generally-automotive and otherwise-have

learned to use the word first (along with other words such as
largest, oldest, never, always, etc.) with a generous amount of
caution, and this unwritten rule is especially applicable in the
chronicling of automotive history. On both sides of the Atlan-
tic Ocean, the date and place of the world's first vehicle which
could be called an automobile has been in dispute, with dozens
(or perhaps even more) of such claims having been advanced in
England, France, Germany, Austria, and the United States,
with the Cugnot vehicles of 1769-1770 being, from our point
of view, the apparent winners.

Scattered through our reference material are many crude
drawings of wheeled vehicles purported to have been built for
the purpose of carrying passengers, but none are self-propelled.
One such device was a circular treadmill, about 25 feet in
diameter. The inside of this huge wheel served as a walkway
upon which four men marched to cause the wheel to rotate,
and mounted on a central axle was a seat with room for four
passengers, counterbalanced by weights hung below the axle.
A fifth man was needed to steer this cumbersome conveyance
by means of a long pole fastened to one end of the axle.

This curious "monocycle" was said to have been built for
Emperor Maximillian of the Holy Roman Empire in 1459.

The latest thing in 1459 models. How many men does it take to
transport an Emperor?

Popular Mechanics, in 1909, described a "car" built by
some unnamed German clockmakers who built a spring-oper-
ated four-wheeled vehicle which had a large dragon's head in
front and a smiling face on each of the four wheel hubs. It
was said that this vehicle could run for about 15 minutes on
one winding.

And there were many others, none of which were truly
self-propelled until Nicolas Joseph Cugnot constructed his
first (of two) steam carriage in 1769. Neither of Cugnot's
vehicles could be considered practical, but they were, for
their time, marvels of ingenious engineering, and there is no
doubt that they served as an incentive to other inventors
in both Europe and North America to build successful steam-
powered road machines, many of which ran in regular, sched-
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uled service well into the 19th century.
Beginning on page 9 of this issue of Automotive History

Review we are pleased to present a fascinating article by SAH
member Dr. Charles Bishop, who has done an exceptional job
of research on the beginning of automotive history. This article
has been placed at the center of the magazine, so that those
members who wish to keep it as a separate piece of reference
material may do so by simply opening the staples and re-
moving the Cugnot story intact

This heavily decorated spring driven vehicle was built by some German
clockmakers in 1649. It was probably the world's largest wind-up toy.

WHO WAS PROFESSOR BERNARDI?

Not long ago our modest collection of automotive history
was augmented by the receipt of a complimentary copy of a
small book about automobile cooling systems, called Radia-
tors Through the Years, published by the Heat Components
Division of the Valeo Group in Italy. The book contains many
photographs, line drawings and diagrams of European cars,
and is a most welcome addition to our reference collection.

Within this book are photographs of engines and vehicles
propelled by them designed by an Italian inventor, Professor
Enrico IBernardi who is said to have produced a successful
gasoline-fueled internal combustion engine in 1883-a year
ahead of the Otto engine and two years before Daimler. Photos
of Bernardi's designs, with brief commentary, are printed on
page 6 of this magazine.

Our reference files, admittedly weak as to overseas auto-
motive history, include no references to Bernardi and his
products. Even the Encyclopedia Brittanica seems not to have
heard of him, although its pages include references to internal-
combustion engines and their inventors as far back as the
early 1800's.

Surely there must be records somewhere about a man who
designed a practical gasoline engine before some others whose
names and accomplishments are well-known to those who
study and record automotive history.

Do any of our members-especially European ones-have
any information about Professor Enrico Bernardi?
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SODOMI(A··
Letter to SAH from H. J. Mueller, dated October 1, 1986:

SODOMKA WHAT?

I think it is unlikely that many people on the American
side of the Atlantic have ever heard about Sodomka, unless
they are fairly recent immigrants from Eastern Europe.

Following are a few facts and some very rare photos
regarding the custom bodies of this little-known coachbuilding
company, as provided by one of my automotive literature
collector contacts, Dr. J. Tulis, of Czechoslovakia. IncidentallY,
the firm of Sodomka, which no longer exists, was located
in Vysoke My to, a picturesque little town in eastern Bo-
hemia, originally part of the Austro-Hungarian Empire of the
Hapsburgs, and since October, 1918 a part of Czechoslovakia.
Vysoke My to is 120 km (75 miles) east of the capital city of
Prague. Following are Dr. Tulis' photos and his comments.

"THE ELEGANCE OF CUSTOM BODY WORK"

"Toward the end of the 19th century one Josef Sodomka
began to produce horse-drawn carriages for the local trade in
a small workshop in Vyoske My to, East Bohemia.

"After World War I carriage production became unprofit-
able and eventually ceased. The facilities were changed over to
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FINE COACHWORK
FROM CZECHOSLOVAKIA

the design and construction of custom bodies for passenger
cars, the first of these completed in 1925. Sodomka also built
some bus bodies, starting with a commercial Skoda chassis in
1928.

"During the th irties the firm's products reached their peak
fame under the name 'Carrosserie Sodomka.' In that period
approximately 40 bodies were produced per year. All were
individual designs, hand-crafted and very well built; some in
remarkably streamlined fashion. Of course, Sodomka used
chassis of Czechoslovakian origin, such as Aero, Skoda, Tatra,
and Walter. [Comment by H. J. Mueller: There is a Sodomka
cabriolet shown on a 1934 Walter chassis in The Complete
Encyclopedia of Motorcars 7885 to Present, by G. N. Georg-
ano, 1973 edition.] However, the chassis of some familiar
American, British, and German makes (such as Cadillac,
Chevrolet, LaSalle, Rolls-Royce, Maybach) were also used
and shown at many auto exhibitions and concours d'elegance.
The high number of awards and trophies won by the firm
supported the opinions of experts that Sodomka bodies were
among the best styled European creations.

"Unfortunately, most of the Sodomka coachwork has not
survived the ravages of time. But the elegance of the com-
pany's custom bodies as preserved in these original, archival
photos will always appeal to us."

Convertible on the familiar LaSalle Series 50 chassis. Only 75 CKD chassis of this series were exported by Cadillac
during the 7938 model year. One of this handful was eventually graced by this elegant Sodomka body. Note the front
fenders and running boards-entirely different from the production bodies. The small lamps on the front fenders are probably
parking lamps, since the turn signals are built into the A-pillars.
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The first Sodomka carriage.

Convertible Victoria on the Aero 50 chassis,
with a 2-liter 4-cylinder 2-cycle engine of 48 HP.
The front-drive series 50 was produced in 7938
and 7939.
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Limousine on the Skoda GR chassis. The GR
series, with a 3-liter 6-cylinder engine of 50 Hp' was
produced from 7928 to 7936.

Convertible Victoria on the Tatra 52 chassis,
with a 2-liter 4-cylinder air-cooled OH V engine of
35 HP. The 52 series with a central tubular frame
and swing axles was produced from 7930 to 7938.

7949 Tatro 600 cabriolet, with air-cooled rear engine of 7952 cc which developed 52 hp at 4000 RPM,
providing a top speed of 740 km/h. This car was donated to;. V. Stalin in 7949, and is now in the
Tatra Museum at Koprivnice.
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THE PIONEER AUTOMOTIVE DESIGNS BY
PROFESSOR ENRICO BERNARDI

The single cylinder engine and the vehicles illustrated on
this page were the designs of one Professor Enrico Bernardi,
and are said to date back as early as 1883 (but see "Editorial
Comment" on page 3). Both engine and automobile are now
on display at the Turin Automobile Museum (or, if you
prefer, Museo dell' Automobile di Torino).

Bernardi's engine had a single cylinder of 624 cc displace-
ment, which ran on gasoline fired by means of a hot tube
ignition system. The cylinder was cooled by water contained
in an upright tank and circulated through a pair of small
pipes by the thermo-siphon system.

Right- This three-wheeled vehicle was designed by Enrico Bernardi and
and built by SA Miari e Guisti of Padua, Italy, in 1896, and is said to
be Italy's first gasoline-driven automobile, The car is now on display at
the Automobile Museum, Turin.

Photo from G. N. Georgano collection

Below-1893 model of Professor Barnardi's engine mounted on a
wheeled platform to propel a bicycle. The small wheel, visible on the
inner side of the flywheel drives the large road wheel by frictional
oontact.
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The "Pia" gasoline engine, now on view at the Automobile Museum in
Turin, was built by Enrico Bernardi in 1883. This photo, and the one at
the bottom of the page, are from the book Radiators Through the
Years published by the Heat Components Division of the Valeo Group
in Italy, makers of radiators and clutches for motor vehicles who
contributed a copy of the book to the SAH. A review will be published
in a future edition of the SAH Journal.



Automotive History Review No. 21 Winter 1986-1987

It was the headline in National Speed Sport News last August that caught our eye initially. "Ancient Midget Zips at Bonneville,"
it read. The first paragraph revealed that the driver zipping in the ancient midget was an SAH member, Gordon Eliot White, of Alex-
andria, Virginia. Since the late fifties he has been Washington correspondent for the Deseret News (Salt Lake City, Utah), and his
newspaper was the chief sponsor of the run at Bonneville.

Gordon's interest in automotive history is both in preserving it and making it. His efforts to secure auto racing papers for the
Library of Congress have been formidable, and are well known. His presence at the salt flats was an attempt on the midget speed
record held by Rex Mays since 1947: 147.105 mph in the Balch Offy. Gordon got up to 134+ mph in tune-up runs before rain put
a literal damper on the proceedings. He declared he would return to try again in October. In the meantime we wrote Gordon asking
for a story about his record quest and his interest in midget racing history. His reply, received October 18th, follows.

MOVING WITH MIDGETS
BY GEORGE ELIOT WHITE

Well, we got rained out yet again. The weather report on
Tuesday was beautiful so I flew out Wednesday morning
(having left the race car, trailer, and my Mustang tow car in
Salt Lake City since the August rainout) but by the time I
landed it was pouring and it poured for two days. The flats
were flooded and there was even some snow. (When I left Utah
to tow everything on home, it was 18 degrees.)

We were first rained out in July. Towed right out to the
end of the road at the flats in bright sunshine, only to find
that an early morning thunderstorm had dumped two inches
of rain on the salt. Water doesn't soak in and it takes at least
a week of warm dry wind to evaporate a good thunderstorm's
water. Their average rain at Bonneville is four inches a year,
which they exceeded in 1986 just on the days I'd hoped to
run.

In August it rained on Wednesday. Since runnir.g the Offy
on the salt in maximum-speed attempts was a bit new to me,
we were proceeding Imethodically through gear changes, mak-
ing one change at a time such as injector jets, spark advance,
etc. We had a mag problem on Sunday that kept us from
making but one run, and the rain came before we got every-
ting dialed in.

I was pleased to run 134.442 which I think is the fastest
a midget has been clocked except for the Balch Offy that ran
ran 139 in 1947 and 147 in 1949_ Since we were only able to
pull 5000 rpm on that last run and the Offy's peak power is
above 7000, I am certain that with the right gear we could
break 148. I have a few other ideas up my sleeve, all of which
make it likely that with a decent week in 1987 we could set a
new record.

Our first meet in July was to have been with a local Utah
group, the Utah Salt Flats Racing Association. It was a
USFRA meet that was rained out in October. Speed Week, in
August, was the Bonneville Nationals, operated by the
Southern California Timing Association which traces its roots
to the early 1930's when they ran at Muroc Dry Lake, now
Edwards AFB. Nowadays SCT A runs several times a year at
EI Mirage Dry Lake, only a 2%-mile course and at times rough.
SCT A rules and requirements are based on hot rods, and they
don't exactly fit open-wheel open-cockpit cars, so we had
some difficulty communicating on that score. In the end, I
had a Salt Lake City race car shop build a quick and dirty
cage in three hours on a Friday night to meet SCT A inspec-
tion. The cage added a lot of drag, especially compared to the
Balch car, which of course had no cage or roll bar.

After that, SCT A couldn't have been nicer. Since my
Offy engine displaces 121 cubic inches I think it is pretty

much a trade-off. The Balch car ran in a 2000 cc class, Inter-
national Class E, but the largest Offy at that time was about
105 cubic inches. I have been told by an areodynamicist that
the cage is worth 25 hp at 150 mph. My engine qualifies under
the 2000 cc limit, so I think I fit my own requirement for
running in the spirit of the rules that were in effect in 1949.
I had modern tires but only six inches wide-not a lot bigger
than Balch had, and the same circumference. I used some
under-body fairings that look similar to those on the Balch
car. I declined to run wings or other modern contraptions.

The International classes have been changed, and the
2000 cc class record is now held by Goldie Gardner in a blown
streamliner at over 200 mph; however, there ia a 2000 cc un-
blown record, now about 145, held by an American. Why the
Balch record of 1949 is not still recognized in that category,
I cannot say.

Of course, to set an International record would require
getting USAC to certify the course and the timing, at a cost of
about $10,000 or so. I will be satisfied with SCT A certifica-
tion, if I can get fast enough. If any company would like to
sponsor an International attempt, I'd be very pleased to try
for it.

As I explained, my idea is to set a record, if I can, in the
spirit of the original midget-open-wheel, open-cockpit, un-
blown, no wings, under the original displacement limit I
suppose a modern Cosworth midget or a 155 CUbic-inch Sesco,
etc., could go faster, but those are bigger engines and modern
cars-not my thing.

The car I am running is a 1948 Kurtis Offenhauser, put
back to as original condition as I can run under SCT A rules_ In
In fact, it won the Grand National First Prize in its class in
the Antique Automobile Club of America judging at Asheville,
North Carolina, in July-requiring both authenticity to its era
and exquisite finish. (I have a similar but not show-condition
body for running on dirt tracks and the salt, in order not to
mess up the Show parts.)

Manufactured by Frank Kurtis, it was set up from a roil-
ing chassis by Roy Hagedorn of Manchester, Connecticut
Hagedorn sold it to Tassi Vatis in 1951, and it finished 2nd
in AAA midgets in 1952, and subsequently 4th and 9th in
AAA in the 1950's and then 9th, I think, twice in ARDC.
Swede Anderson bought it in 1956, and in 1957 Bobby
Boone, a brilliant young driver, won his only three ARDC
features in it. (Tony Bonadies won the "Night Before the
500" in the car in 1954.) Later, owned by AI Monast, of
North Attleboro, Massachusetts, the car won the 1960 and
1961 Northeast Midget championships, Dickie Brown driving.

7 continued on next page '\r+
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I have a printout of almost all of its races, 1948-74, complied
from speed papers, AAA records, NEMA records and local
papers.

It was in the interest of putting together this car's record
that I got started on the project that led to collecting all of
issues of Illustrated Speedway News, 1938-84, all of National
Speed Sport News, 1933-86, and many of the AAA, ARDC,
NEMA and other records now preserved on microfilm in the
Library of Congress.

The car ended its competitive days at Grandview, Penn-
sylvania, on Labor Day, 1974, in a flip against the wall. Its
o'wner-driver, Fred Schell, of Phoenixville, Pennsylvania, sold
me the remains in 1978 for $200. With a lot of help, we got it
back together and running as an antique in 1981. Jim Barclay,
of Bernardsville, New Jersey, did a lot of the restoration work,
and the Offy engine came from Ken Hicky, of Ambler, Penn-
sylvania.

My own roots in racing go back to 1938 when my family
lived in Glen Ridge, New Jersey. My father went to see the
midgets at nearby Nutley, and I recall seeing some huge head-
lines in the local papers about the races there. (I was then five.)
We moved to Long Island that year, and were just across the
railroad tracks from the Municipal Stadium-within earshot of
the midgets then running two nights a week. My father took
me to see them a couple of times before WWII, but my mem-
ory is a bit faint for those years.

I very clearly recall going to see the first postwar midget
show at Freeport on Labor Day, 1945, when I was not quite
12. From then on I saw almost every race at Freeport. When
I was 16 I began hanging around Bill Schindler's garage at 221
Grand Avenue, and occasionally acted as a go-fer for him at
the track, though not often at Freeport, where he had a feud
with Promoter Jake Kedenburg. I recall riding in the back of
Mike Caruso's Buick and Bill's Oldsmobile, on tows to Hinche-
cliff Stadium, Westboro, Seekonk, Dorney Park, and other
tracks in the East.

In 1950 my family moved to New Jersey again and I
began to drive a Jeep to Sorrano Park, a dirt %·mile track in
Morristown. I'd get into the midgets for a free ride if I'd
push-start the cars. Eventually I wangled a ride in a third-
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George Eliot White's Kurtis Offy midget race car on the
salt flats In October, 7986. The cage, neither an original nor
permanent part of the car, was improvised by a Salt Lake
City race car shop, to meet a requirement of the Southern
California Timing Association.

This picture was reproduced from a color photograph,
and we're sorry we are not eqUipped to print the colors. The
body of the car is red, and the figure 9 in the number 977 is
orange. The black lettering on the hood reads "Deseret News. "

rate Ford midget, but either it was no good or I was too
inexperienced. I had trouble driving it straight on the back-
stretch (the corners weren't so hard) and at the end of the
summer I decided I was a better newspaper reporter (I was
already a part-time reporter then) than a race driver.

I was at Indy with Bill in 1952, but he was killed that
September and I saw only one or two more races. His death
hurt, and I discovered girls, went to college, and moved to
Washington, which was not a racing city by then.

It was not until I was at Trenton, in 1976, at a computer
show and saw an ad for the USAC sprints at Reading that I
saw another race. The smell of the al ky and the ~ound of the
exhausts hooked me. I was already going to Hershey in the
fall, and I discovered old race cars for sale. It took me another
two years, but through the grapevine I discovered a Kurtis-
Kraft midget-Schell's-and began the restoration.

The Kurtis was always the shiniest, most beautiful of race
cars to my mind, and the classic Offy the "New York
Yankees" of racing. (At least the Yankees of 30 years ago.) It
was a real thrill to own one and to drive it with the Atlantic
Coast Old Timers, a very special group of people, who wel-
comed me and gave me a chance to exercise my Walter Mitty
dreams.

I made the acquaintance of Frank Kurtis, a brilliant race
car builder, and a lot of great people like Duke Nalon, Dick
Simonek, Lynn Paxton, and many others. It's been a privilege
to restore and run the old car-a real champion. I'd like the
chance to give it one more championship-the midget speed
record. 0

History of the Midget Speed Record

cnr
Elto 4-60 Olltlxxm:l.
Adams J.A.P.
l-k,useholder Offy
Balch Ofl'y
Balch Offy
Taillock OUy
Offy
Ford VB-60
Hardwood Door Offy
Allen Offy
Foro Vf>...{)O
Brenn Offy
Offy
Tassi Vatis Offy

speed !lite
120 Bonneville
112.4 N<mtils..~et
123.29 Muroc
139.12 Bonneville
147.105 Bonneville
131.19 Dayton.:J.
130.33 Daytona
102.433 Daytona
133.090 Daytona
127.240 Daytonil
117.810 Daytona
119.087 Daytona
112.115 Daytona
134.442 Bonneville

date driver
1935 Betteridge
1/37 Bailey
4/37 Ilouseholder
B/47 Chkcs
9/49 Hex Mays
2/54 McGrnth
2/54 Arnold
2./55 Orlando
2/56 Rodee
2/',54 Fonoro
2/54 Bob Hart
2/'.56 Arnold
2/58 Hunzickcr
8/86 White

8



Automotive History Review No. 27 Winter 7986-7987

La Voiture a Vapeur de Cugnot
Translation and discourse by Charles Wakefield Bishop

INTRODUCTION

In 1969 Charles Wakefield Bishop was a founding member
of the Society of Automotive Historians. Behind him were
three decades of interest in automobile history. A graduate of
Yale University in 1930, in the early 1950's he became a
student again-oat the University of Lyon. "My choice of a
French university to pursue my graduate studies," says
Charlie, "grew out of my inability to convince Yale that the
automobile was a serious subject." Given its history of auto-
motive activity dating back to 1885, both in .steam and gas-
oline projects, Lyon was a logical choice. Charlie's academic
requirements were completed in a year of residence, but his
thesis required a decade, partly due, as he says, "to externally
generated pressures common to a man of fifty but absent in
a student of twenty-five." Contributions francaises a I'auto-
mobilisme mondial was completed in 1969, and was defended
in the midst of a rash of student riots which prevented Paul
Berliet from serving as a juror. Charlie received a mention
tres bien, the French academic equivalent of magna cum laude.
The Bishop thesis was subsequently published as a book by
Editions.-Th. Genin of Paris in 1971 under the title La France
et I'automobile. Unfortunately, there has not been an English
edition because, as Charlie heard repeatedly from potential
publishers, "French is a scholarly language so there is no need."
A debatable point certainly merely on the face of it-and one
that is persuasively argued by the presentation that follows.
Previous to this edition of Automotive History Review, it is
likely that many members were unaware of Charlie's scholarly
studies into the very beginnings of the automobile-and his
pursuit of the truth regarding Nicolas Joseph Cugnot, whose
steam cart is the symbol of the Society of Automotive Histo-
rians. Following is the Bishop translation of a French pam-
phlet, La voiture a vapeur de Cugnot (7770) published in
Paris by the Musee National des Techniques, to which Charlie
has added footnotes and a postscript.

I. THE INVENTOR

Biographical information on Nicolas Joseph Cugnot is
scarce. Born on February 25th, 1725, in the village of Void,
in the Meuse country, of a farming family, he died in Paris
on October 2nd, 1804. We know noth ing of h is early years.
In particular we do not know how he completed his engineer-
ing studies in military science.! In the beginning of his military

career he served as an engineer in the armies of Maria Theresa,
Empress of Austria.2 Soon after the end of the Seven Years
War, he left the army and came to live in Paris, probably
around 1763.

From this time on Cugnot began to write on military
subjects and to perfect some inventions he had thought out
in the course of his campaigns. First of all, a new type of
rifle3 received favorable attention. Soon after, in 1766, his
work entitled Ancient and modem elements of military art4
was printed. Later, in 1768,5 he published Theory of forti-
fication,6 followed by a description of a terrain board he
invented, and then in 1769 Theory and practice of fortifica-
tion in the field. 7 Hence the name of Cugnot began to be
known in military circles, and when he presented his proposal
to construct a carriage moved by steam it was received with
in terest.

II. THE FIRST VEHICLE OF 1769.

In 1769, a Swiss officer named Planta submitted several
inventions to War Minister Choiseul, and among them a steam
carriage. This project was sent for study to General de Grib-
eauval, commanding the artillery, and he in turn submitted
it to Cugnot. The latter's project being already well advanced,
Planta withdrew his, and Gribeauval proposed to Choiseul a
small version of Cugnot's wagon to be made "at the King's
expense." It was so decided.

We do not know the dimensions of the model completed
by the artillery services, but we do know that it was con-
structed and tried out. Gribeauval wrote: "This machine ran
last year (1770) in the presence of M. de Choiseul. It trans-
ported four persons and ran at 1800 to 2000 leagues per hour
(about 4 km), but the boiler size was not proportionate to
that of the pumps (that is, of the steam cylinders), it ran for
12 or 15 minutes and then rested long enough for the water
vapor to regain its original pressure; the firebox was badly
made and allowed the heat to escape; the boiler seemed too
weak to withstand the steam pressure in all circumstances."

1. LiterallY, studies of enfiineer of military enfiineerinfi. but the choice of words implies formal schooling in a school of that character, a
logical enough image in France where, until lately, all schooling was with a view to government service. It is more likely that his study
followed the pattern paralleling that of lawyers in the United States, who served as clerks in other lawyers' offices, with in-service training.

2. Some automotive historians have stressed Cugnot's having lived in Brussels, and thence proceeded to make him a Belgian. Brussels was part
of the Duchy of Brabant, and part of the Austrian Netherlands from 1477 to 1794, which circumstance might make him an Austrian, and
does account for his presence in Maria Theresa's army. The pamphlet omits any reference to the steam carriage he is said to have built in
Brussels before coming to Paris.

3. Other sources call his weapon a carbine, probably the one described by the Count de Saxe, under whom Cugnot apparently served. Saxe
was one of the great military men of the time, and is said to have financed some of Cugnot's experiments.

4. Element de ['art militaire ancien et moderne, 1776.
5. This is a correction of the pamphlet, which gives the date as 1778.
6. Theorie de la fortification, 1768.
7. La fortification de campafil1e theorique et practique, 1769.

9
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The Cugnot Steam Vehicle of 1770

This is the second steam-powered vehicle made by Cugnot. It was constructed in 1770, and is said to have been operated
in 1771. It still exists, and is on display at the National Museum of Technology in Paris.

rA ROlt" A VAPtU.
=.:.::..~, ..:=::=:--- ...,=--

",,. •• ,., It

Reproduction of the original plates: plan and elevation of the Cugnot vehicle.

©
If •••~.., 't.7'J.

Vehicle: Overall length, 7.25 meters (23.78 feet): Wheelbase, 3.42 meters (11.22 feet): Track, rear wheels, 1.72 meters
(5.64 feet). The gross weight of the vehicle and the load capacity are both about four to five tons.

Design speed: 1800 to 2000 leagues per hour (about 2.5 miles per hour).

10



Automotive History Review No. 21

III. CONSTRUCTION OF THE BIG CARRIAGE OF 1771

In spite of these faults, the trial was judged satisfactory
enough to justify the construction of a larger model. Th is
second carriage had to attain the same speed as the first and
carry a load of 8,000 to 10,0008 or four to five tons.

The second Cugnot machine was soon in the works. In
April 1770 the two cylinders and the pistons were ordered
from the Strassbourg foundry. Brezin, the machinist, had
charge of the making of the other parts and the construction
of the carriage, which was made at the Paris Arsenal. The costs
rose to 20,000 pounds. The vehicle was completed in the
month of June 1771. It was to be tried out at the Meudon
camp and General de Gribeauval sought authorization of the
small expense to transport the vehicle, to buy wood, and to
pay for the two workmen. However, the Duke de Choiseul
had not been minister (of War) since the year before and he
never replied to the general's request.

It is this second vehicle which still exists, at the National
Museum of Technology.

A farsighted contemporary, probably named de Valliere,9
to whom the file had doubtless been submitted when Grib-
eauval sough t to proceed with the trials in 1771, voiced an
accurate judgment. "The fire-wagon of Mr. Cugnot," he wrote,
"is a machine more ingenious than useful ... It is doubtful
that this machine could withstand repeated tests in rugged
terrain; however, there are some very ingenious arrangements
for the management of an agent as difficult to capture as the
vapor of hot water.l0 The discussion of the merits and faults
of the Cugnot invention will be found in the description which
follows.

IV. DESCRIPTION OF THE CARRIAGE

a) The Dray
One can easily perceive in the photographs and the plates

of drawings that the Cugnot carriage consists of a sturdy dray
with two wheels, within the stringers of which the machin-
ery and boiler are placed, supported by a third wheel which
pivots about a vertical axis; it both steers and propels (the
wagon) with direct drive by the steam engine by means of a
double ratchet-and-pawl, and can be turned to steer the
vehicle.

The driver steers by means of a handlebar with two grips
(page 10) whose movements are transmitted by toothed pinions
to a toothed sector placed under the chassis and carried by
parts of the forecarriage. The motion of the gearing is made
easier by two rollers placed under the chassis.

The principal weakness of the vehicle lies in this arrange-
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ment. The entire heavy mass of machinery follows the wheel
in its changes of direction, and makes it unstable. Empty, the
vehicle upsets as soon as it makes a sharp turn. With a four- or
five-ton load, for which it was intended, perhaps this incon-
venience would have disappeared. But another accident was
then to be feared: the breaking of the king-pin,11 This part
can be seen over the axis of the driving wheel, in the plates on
page 10.

The dray is a fine bit of carriage-building calling for no
special comment.l2 A basket is suspended beneath to carry
the wood fuel.

The most interesting part is evidently the steam engine
and the transmission systems.

b) The Firebox and the Boiler

The firebox and the boiler are placed in front, supported
by strong iron arms which encircle the furnace,13 It has the
form of a truncated cone below and a hemisphere above and
is made of red copper. The boiler, shaped like a flattened
sphere, is contained between the furnace and the cover; the
flame and the gases play freely in the intervening space and
vent through two little rectangular chimneys. A curved tube
from the top of the boiler conveys the steam to the distrib-
ution valve. A two-way valve is placed atop the boiler, regu-
lated by the driver by means of a long rod visible in the photo
on page 14. To stop the vehicle the steam is allowed to escape
into the open air.

This arrangement reveals the second serious fault of
Cugnot's invention: no provision has been made to supply
water to the boiler; further, no reserve tank for water was
provided on the vehicle. The length of operation is neces-
sarily limited. The trial of the first model had shown the
insufficiency of the boiler. No doubt the capacity has been
increased; but this modification did not resolve the problem
of continuous operation.

c) The Steam Engine.

All of Cugnot's ingeniousness shows in the steam engine
itself. To appreciate its real value one must remember that
when it was conceived, around 1765 to 1769, it was still only
the atmospheric type engine invented at the beginning of the
century by the Englishman, Thomas Newcomcn, which was
known.14 That machine consisted essentially of a cylinder
open at one end, and a piston displaced by steam entering at
the other. When the piston reached the end of its stroke, an
injection of cold water condensed the steam, and atmospheric
pressure pushed the piston back to its starting point.

8. Pounds understood. The £20,000 mentioned in the next paragraph would be about S500,000 today.
9. M. de Valliere was the successor as Minister of War to the capable Etienne Franc:ois, duc de Choiseul (1719-1785). If he did anythin~ to

distinguish himself in the post, no trace has come down to us. He did effectivcly sm.other the Cug.not project. The Duke de Ch.o.lse:llwas
ten times the man dc Valliere was. A convenient rcference sketch is in The Columbia Encyclopedia. He was ousted by the pohtlckIn~ of
Mme du Barry. He may havc known Cugnot for some time before the building of the carriages.

10. Usage had not yet settled on steam in describing this mysterious force, so one finds fire engine to describe a steam engine, and i~ :hc case of
Cugnot's wagon, fire chariot; and vapor of hot water to denote steam. The French retain:~ the word vapor, droppIn~ the modIfIers, w!1ere
English turned to an Anglo-Saxon word with the same meaning of vapor, or smoke. JustIfIcation for thIS pedantry IS found In the fmlure
of scholars to recognize in 13th Century descriptions of the work of Gcrbert of Aurillac that "violent reaction of hot water" was clerical
Latin for the force of steam.

11. Literally, "the rupture of the only point of attachmcnt of the moving part to the truck chassis."

12. Pcrhaps the author did not intend the perjorativc sense the words convey. It was indeed a nice piece of craftsmanship, dcservin~ of notice.
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'AR cUCHOT.

Reproduction of original plate No.2, showing cylinders, steam valve timing mechanism and driving wheel.

Motor apparatus: two high-pressure cylinders, single acting. Bore 12 inches, stroke 14 inches, capacity about 6.9 liters.
Diameter of the drivi ng wheel: 4 feet.

12
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13

Detail of the front wheel with the forked ending of the piston rod and the method of employing the ratchet drive.
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Detail of the mechanism of the steam distribution to the two cylinders.

Manual control rod for controlling the amount of steam admitted to the cylinders.
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This type of machine gave a reciprocating motion, with
useful work performed only in one direction. It was used
mostly to pump water out of mines, using a walking-beam and
chains. It did not lend itself to transforming reciprocating
motion to continuous rotation. Cugnot had the intelligence
to employ another system, the two-cylinder high-pressure
steam engine, like that proposed by the German engineer
Jacob Leupold in his Genera/exposition of machines15 pUb-
lished at Leipzig after 1723. Steam pressure replaced atmos-
pheric, dispensing with condensing.

Following the Leupold example, Cugnot used two cyl-
inders side by side over the front wheel, their lowest ends
open to the air. The pistons are so placed that one is at the
bottom of its stroke when the other is at the top, and they
are acted upon simultaneously16 by a steam distributor
which will be described a little further on. The cylinders are
of bronze; they measure 14 inches in length and 12 inches in
diameter. The pistons are 9 mm thick.

V. THE INVENTIONS OF CUGNOT; TRANSMISSION
AND DISTRIBUTION

The two piston rods flank the wheel and each ends in a
fork to which a short chain is attached, and this assures
connection between piston rod and ratchet (pages 12 and 13).
This part follows the piston's movement and drives the wheel
of the vehicle every other stroke by means of a ratchet-and-
pawl which is reversible. The ratchet wheel has four iden-
tations, so cut that rotation can be in either direction, the
driving pawl having two positions, being maintained in either
by a spring-loaded lever (see the detail above, page 12, and
on the left of the figure on page 10). This change of position,
made by hand, affords a reversal of the rotation of the driving
wheel, and consequently a reverse movement to the vehicle.
The alternating effect of the pistons provides continuous
running.

In effect the pistons are forced down by the steam enter-
ing the cylinder at the top.l7 The descending movement of
the piston rod moves its sector of the ratchet wheel and
raises the other piston thanks to the balance gear shown in
the figure on page 12. 18

The distribution arrangement is clearly shown in the

Winter 1986-1987
plate on page 14. A four-way valve19 puts each cylinder in
succession in communication with the supply tube and then
the open air;2o in this way it provides the admission and then
the exhaust. The position of this valve is changed automatic-
ally by a chain whose ends are attached to a bent lever moving
integrally with a deformed parallelogram. Tappets fastened
to the piston rods lift the rollers21 on their ascending move-
ment and in this rather complex matter work the four-way
valve. (See also illustrations on pages 12 & 13).

VI. CUGNOrS PLACE IN THE HISTORY OF STEAM
LOCOMOTION22

Despite all its failures, Cugnot's machine represents a
great new concept in the use of the steam engine. In effect,
for the first time in nearly a century that steam had been used
as an energy source, an inventor came forward to transform
alternating linear movement of the pistons into a continuous
rotary movement At the time when Cugnot succeeded in
building his vehicle, Watt had hardly begun his investigations
into steam engines which bore fruit some fifteen years later.
We must not underestimate the importance of Cugnot's
solution merely because it was too complex to yield satis-
factory results. As with all great technical advances, only by
repeated trials can they be made practical. 23

Cugnot's great error had been above all an immediate
attack on a difficult problem which the technical know-how
of the time was incapable of solving: that of mechanical pro-
pulsion of a vehicle. It was not until forty years later that
Trevithick began the series of attempts which long remained
fruitless.24 Some road locomotives did operate at infrequent
intervals around the middle of the 19th Century, but it was
only on rails that steam locomotives achieved good results. 25

One of Cugnot's contemporaries, de Valliere, whose
report has already been cited, understood full well the use
that could be derived from that idea: "The most useful and
most practical way of using this force (steam) is in fixed in-
stallations," he wrote, " ... it would be possible to adapt
combinations of the different fire-machines to bore out can-
non and spare the King the expense of horses.26 This problem
calls for thorough examination."

But in France the problem was tabled and French engi-
neers left the way open to the genius of Watt. 27

15. Theatre general des machines. Leupold edited a collection of machines. The one in question was invented by Denis Papin c. 1700, used by
him to drive a boat.

16. One piston moved by steam, the other mechanically. See note 18 below.
17. Each in its turn, of course.

18. Lacking a crankshaft, each piston is returned by the chain attached to its rod.

19. An invention of Denis Papin's, described in Leupold, and also in his (Papin's) correspondence with Leibniz, c. 1700.
20. That is to say, an open exhaust.

21. This automatic operation of the four-way valve, which seems simple enough, was not known to Watt, but was reinvented in England by a
boy who had been assigned the task of turning admission valves on a stationary engine, a method incompatible with vehicular use.

22. This subtitle has the effect of isolating Cugnot from automotive development by limiting his place in history to steam carriages, when in fact
he borrowed and improved in his use of steam, and created his drive train, et cetera.

23. The repeated trials, of course, were refused by de Valliere, effectively destroying Cugnot's chance for further developmental work. Credit
for any Cugnot achievement would flow to de Valliere's predecessor, Choiseul.

24. Trevithick, not dependent on the whims of bureaucrats, rapidly developed a road vehicle and a rail locomotive. Others in England, once the
steam carriage movement was launched, achieved considerable advance in the art in ten years, one-third the time that Cugnot COOledhis heels
waiting for government backing. Incidentally, it was 30 years from Cugnot to Trevithick.

25. The pamphleteer ignores the great racing successes of Serpollet at Nice. So invincible was he that Jellinek wangled a separate category for
petrol cars so Mercedes could win a few prizes.

26. The persistence with which the pamphleteer returns to the villain of the Cugnot story remains a mystery to me. The horses referred to are,
of course, those that trudged in a circle to provide power for boring mills and other machinery.

27. Watt's contribution was an obstructionist patent to prevent others from wasting time on this foolish attempt at self-propulsion.
15
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POSTSCRIPT
Winter 1986-1987

Analysis of the 1956 edition of the pamphlet La voiture
a vapeur de Cugnot (7770), published at the Conservatoire
National des Arts et Metiers, and substantially the same as the
pamphlet translated here, took more than half of the chapter
in La France et I'automobile devoted to Cugnot's work, mainly
because of the shock of noting the unfriendly and unsympa-
thetic treatment guardians of this priceless relic accorded it.

The later and undated pamphlet of the same name issued
by the Musee National des Techniques corrected the error in
the date of Cugnot's birth and revised the role played by
Planta from primary to secondary. It is possible that the auth-
ors of that pamphlet were unaware of my thesis or of the book
based thereon, but the slight progress toward the truth was
gratifying, whatever the source.

There were a number of omissions wh ich were not recti-
fied, however: vital parts of the story of this brilliant man
whose steam cart has been adopted by The Society 9f Auto-
motive Historians, Inc., as its symbol. For instance, the ques-
tion of an earlier steam car said to have been built in Brussels.
The question of when Cugnot entered the service of the
French army, particularly important because of elusive clues
of possible earlier contact with France's great Marshall de Saxe
and the story of financial assistance from him. In their cam-
paigns, both men would have had trouble not getting to
Marburg or Kassel, or Leipzig, all points of probable contact
with the work of Denis Papin (whose influence cannot be
dism issed). The legend of knocking down the wall is perhaps
the least of the omissions. The near contemporary evidence
of the Moniteur (1804) reporting his exploits in its obituary
notice, the 1769 and 1770 entries in Bachaumont's Me-
moires secrets, and the Rolland report of 1801 (on the 1769
vehicle and a report to Napoleon on a pension for Cugnot)
pass unnoticed. The chance of an encounter with the Duc de
Choiseul prior to the Paris negotiations is not considered.
Here, of course, is one of the fundamental problems of our

calling. Mechanical matters are looked down upon. Even a
chatty reporter like Bachaumont would follow a four-line
record of the first successful operation of the Cugnot cart with
thirty lines on the pecadillos of a Parisian stage star.

It is with undiminished amazement that I find the pam-
phlet continues to emphasize the words of an unimportant
bureaucrat whose greatest claim to fame, it would appear,
is that he prevented further trials of the Cugnot machine, and
put it down with a suggestion that the engine in combination
with other types be used as a power source for mills-as a
stationary engine, completely missing the fundamental advan-
tage of the high-pressure machine over the atmospheric.

It is difficult to understand the motivation of the phrase
in this pamphlet which states that Cugnot's "great error" was
reaching out to solve the hard problem of self-propulsion
which technical knowledge of the time could not resolve. The
only parallel that occurs to me would be if the Louvre
Museum were to hang a sign on the Victory of Samothrace
saying it was foolish of the sculptor to make a figure with
outstretched arms since they would surely be broken off.

The pamphlet concludes with the assumption that Watt
was the next great protagonist of the movement, which is
exactly opposite to the truth. Watt sent his associate Boulton
to prevent Murdock from continuing with his promising
experiments with locomotion, and then took out a patent
with the avowed purpose of preventing others from wasting
their time in foolish pursuit of the notion of a self-propelled
vehicle.

If these several accusations were distilled into a single
phrase, it would be that the pamphlet intended to acquaint
the public with the true meaning of the Cugnot work ought to
be completely factual, but not unfriendly. If reputations are
to be lustered, the reputation of a forgotten civil servant
should yield to the reputation of the man who accomplished
the incredible-Cugnot. 0~"~.~--_._------------------------------------------

THE INSIGNIA OF
THE SOCIETY OF AUTOMOTIVE HISTORIANS

The first scheduled publication of the Society of Automotive Historians
was titled simply Newsletter. It was printed and mailed by our first editor,
Richard B. Brigham, and included an announcement of our first annual
meeting, at a time when there was reasonable doubt that there would ever
be a second.

William S. Jackson, editor of the AACA's publication Antique Automobile,
(and now SAH member No.2), graciously offered the use of his office at Her-
shey, Pennsylvania, for Saturday morning, October 10, 1969, a date selected to
coincide with the annual Eastern Meet of the AACA. By the end of this organ-
izational meeting, SHA was a going concern with 37 paid members.

As editor, I felt that the Society should have some sort of insignia or logo,
and that if we called ourselves automotive historians, we should begin at the
beginning, which immediately suggested the Cugnot machine of 1769 as self-
propelled vehicle Number One. A search through reference material located
a picture of proper size, which was placed within a couple of circles laid out
four times intended size, lettering added, and then the whole emblem reduced
photographically to a usable size. It was printed for the first time in Newsletter
No, 5, April 1970.

With issue no. 76 (January-February 1982) editor Walt Gosden replaced
the name Newsletter with The Journal and John Peckham designed a new
masthead, still using the Cugnot vehicle-two definite improvements.
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ALBERT CHAMPION'S LITTLE SPARK PLUG COMPANY
- AND HOW IT GREW-

By Robert F. Gibson, SAH No. 358
Somerset, Ohio

The AC Spark Plug Division of General Motors had its
modest beginning in Flint, Michigan, on October 26, 1908,
when it was incorporated as the Champion Ignition Company
of Flint. It was a small concern with only 15 employees
working in a third floor room of the Buick factory-one of the
first tenants in the original version of "Buick City."

Albert Champion, a French bicycle, motorcycle, and
automobile racer who had been making spark plugs and mag-
netos in a small garage in Boston, headed the infant firm. He
came to Flint at the urging of William C. Durant who, six
weeks before Champion Ignition was incorporated, had used
Buick as a base to quietly form the General Motors Company,
predecessor of the present General Motors Corporation.
Durant had met Champion in Boston, and after two brief
meetin!JS and a quick inspection of his shop, bought the
business from Champion's backer for $2,000.

The arrangement, according to Durant's memoirs, was
that Durant would set up an experimental plant for Champion,
who would try to make a spark plug suitable for the high-com-
pression valve-in-head engines used in Buicks, and to be used,
within a few months, in Oldsmobiles. If Champion could do
it, Durant would give him a share of the business.

Champion had researched spark plug manufacture in
France, at that time the world leader in ceramics. Champion
began working in Flint about a month before the Champion
Ignition incorporation. Within a short time he produced a
high quality plug that satisfied Durant's engineers-at about
a dime cheaper than the previous supplier.

During the next year Cadillac and Oakland (now Pontiac)
joined Buick and Oldsmobile in the General Motors fold, and
the new corporation built 30,981 cars. Champion Ignition
became a subsidiary of the GM organization, with Albert
Champion and Albert Schmidt splitting one fourth of the
$60,000 stock issue. Schmidt designed the early processing
machines that were to give AC a quality advantage over
other spark plugs of the day. The balance of stock was held
by Durant's nominee.

That year, 1909, also saw Champion Ignition (AC) moving
into its first home-a two-story building located on the south-
east corner of Industrial Avenue and Harriet Street in Flint.
The new building, with more than 33,000 square feet of
floor space, gave Champion room to meet increasing spark
plug production. A second building, opened in 1915, added
another 18,000 square teet of working space

Chevrolet joined GM in 1918 and auto production in-
creased more than 30 percent, reaching a high of 247,000
units. A third building was added to Champion Ignition's
Industrial Avenue site, bringing floor space up to nearly
88,000 square feet.

The company's name was changed from Champion
Ignition Company to AC Spark Plug Company in 1922-
the AC standing for Albert Champion's initials. Champion had
by that time increased his interest in AC to a one-fourth share
and Schmidt sold his stock to GM.
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It soon became apparent to Champion that additional
room in Flint would be needed for continued growth. In
1925 AC purchased the Dort Motor Company's unused plant
and property on the east side of North Dort Highway, south
of Davison Road. The purchase more than quadrupled the
size of the AC plant complex to nearly 470,000 square feet
of space.

AC operations continued at both the Dort Highway and
Industrial Avenue sites until 1975, when the Industrial Avenue
plants were demolished because they no longer complied with
divisional and corporate safety standards. They were also
inefficient and difficult to maintain. The vacant property was
transferred to Buick.

Albert Champion died while on a business trip to Paris
in October, 1927. He was succeeded as president by Basil
de Guichard, who served until November, 1929, when GM
purchased the remaining stock from the Champion estate.
AC became a full-fledged division of General Motors in 1933.

De Guichard was succeeded as general manager by
Harlow H. Curtis, AC's comptroller, who served until October,
1933, then filled several other executive positions within GM,
eventually becoming GM's president and chief executive

AC began adding product lines during World War I, when
it branched into aviation spark plugs. New product programs
were added through the Depression years, during World War II,
and the postwar boom. By the middle 1960's, that expansion
resulted in almost complete utilization of the 198 acres com-
prising the original Dort Highway complex. An additional
257 acres were purchased in 1965, followed by another 16
acres along Davison Road in 1972. Today, AC-Flint manufac-
turing facilities are located on a half-mile-wide strip, extend-
ing two miles from Dort Highway east to Genesee Road,
between Davison Road and Longway Boulevard.

First construction on the 1965 property acquisition was
a highly automated oil-filter manufacturing plant (Plant 7)
covering 253,000 square feet of space; completed in 1967
and built to provide additional capacity. The building was
expanded in 1975 to provide for the needs of the growing
automotive marketplace. AC's water purification facilities
were modernized and expanded in 1968 and again in 1972,
1979, 1980 and 1981.

AC Spark Plug Division Replacemant Sales had regis-
tered 24 consecutive record sales years by 1974, when the
functions and personnel of AC Replacement Sales activity
and the United Delco Division in Detroit were combined to
form a new General Motors Division-AC-Delco. AC's sales
field force of 400 people, plus eight regional offices, were
transferred to AC-Delco.

To improve the availability of replacement parts to
vehicle owners wherever they go for service, 16 AC products
and 20 products manufactured by other General Motors
component divisions were consolidated into the AC-Delco
line, with AC-Delco responsible for selling them to a network
of independent warehouse distributors, petroleum companies,
and national retail chains. AC-Delco later became part of
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AC
SPARRPLUGS

Be sure when you want "A C" to see that
you get it. Our plugs are not called by
any other name but ~ The A within the
C on the porcelain.

Accept no Substitute
The "A C" is used by over 40% of the
leading manufacturers of Automobiles.

ALL WELL KNOWN RAGING BOYS USE THEM
eDlllftelll, 1I3ttrll1un, QCIJebrolct. lSobertiJon,
jlr1utiJon, 1I3uille, l19urllfng, 19anOltll,

Ianfpper, J1.l'tle, etc.
=, ..~,.-,-~€~~

lor Aulomobllf:!lI 01 alt types. Special lor DUll:K. HNUX. I\IATIIE
SON, OLDSMOBILE. cle.

lor Motorboat. ABSOLUTELY WATERPROOF.

lor I\lotorcycle. UNBREAKABLE. VERY SM'LL SIZE.

Special FOR FLYING MACHINES.

Champion Ignition Co.
I

FLINT, MICH.

__~ __~ by All Leading Dealers and Jobb:.rs. _

This advertisement, reproduced from the July 1911 edition of
The Automobile Trade Directory, includes a rather impressive
roster of "racing boys" who were usersof AC spark plugs.

General Motors Service Parts Operations Group, along with
GM Parts.

The division opened its 33,000 square foot addition to
the engineering and research center on Averill early in 1977.
The addition houses 29 new water brake dynamometers
permitting computer monitoring of as many as five engine and
power train combinations per cell on a round-the-clock basis.
The testing facility is used to evaluate AC components of all
types in a controlled environment duplicating "real world"
service.

A multimillion dollar facilities expansion program invol-
ving large scale additions to the Engineering and Research
Building located at Davison and Averill, the water treatment
plant on the Robert T. Longway Boulevard, the air cleaner
manufacturing plant on Avernl and Longway, and the catalytic
converter manufacturing plant in Oak Creek, Wisconsin, was
announced early in 1979. A 97,000 square foot one-story
addition on the south side of Davison Road, connected by an
enclosed hallway to the divisional Engineering Building to the
east, was completed in 1982 and is presently known as the
Administration "B" Building. The Main Office Administration
Building was designated as Administration "A" and work is
under way to renovate, modernize and re-allocate space in
that structure. Divisional product engineering and manufac-
turing development engineers are now assigned together in
Administration "B" to improve communications. Product
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designers work hand-in-hand with technical personnel assigned
the responsibility for developing the process to manufacture
the product.

The divisional water treatment facility was expanded and
refurbished to provide capacity to handle process waste water
treatment, solids removal and drainage water treatment from
roofs and parking lots to conform to DNR and EPA regula-
tions. Plant 6 was expanded by approximately 65,000
square feet with the addition of a material storage area to the
north side of the existing building. Work was completed early
in 1980. In Milwaukee, a 64,000 square foot addition linking
buildings 2 and 3 was constructed to accommodate the need
for material storage displaced by the installation of assembly
capacity for dual-bed bead and monolith oXidizing/reducing
three-way (HC, CO, NOx) catalytic converters. They were
required for 1981 model year and later passenger cars, to con-
form to tighter standards mandated by the Federal Clean Air
Act.

Space north of Longway, between Averill Avenue and
Center Road, was converted from warehousing to manufac-
turing (Plant 8) in 1978. Shipping and warehousing of market
products was consolidated in a leased space southeast of the
intersection of Center and Longway to improve customer
service in the aftermarket. That consolidation made space
available for the assembly of instrument clusters in Plant 8
and air cleaners and filters in adjoining Plant 6. The consoli-
dated warehouse became part of GM Warehousing and Dis-
tribution Division in 1981.

AC-SPHINX
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AC expansion, of course, has not been limited to Flint.
An English-American relationship began in 1922 when Albert
Champion opened an English branch of AC to compete with
the Sphinx Manufacturing Company, which was making
spark plugs for the emerging European market. A year later
the two companies entered into a 50-50 merger and before
1923 ended, Champion had become the majority shareholder
in what was renamed the AC Sphinx Sparking Plug Company.
General Motors acquired Sphinx along with AC Spark Plug
in 1929, following Champion's death in 1927. As AC Sphinx
expanded its product line, it outgrew its original Birmingham,
England, site and moved, in 1934, to Dunstable. It opened a
new components plant in Southampton in 1952, and added a
third plant at Liverpool four years later.

In 1956, as vehicle markets in different parts of the world
were growing in different directions, three AC Sphinx plants
plus a component plant in Hendon, in North London, were
assigned to General Motors Ltd. and renamed the AC Delco
Division.

In the late 1970's, as the need to capitalize on common
technological and production resources became more appar-
ent, GM began to consolidate its worldwide component
operations, aligning each overseas plant with the U.S. division
having the most closely related product line.

Thus the process Champion began in 1922 came full circle
in 1980 with the Liverpool and Southampton plants once
more becoming directly aligned with AC, as AC Spark Plug
Overseas Corporation. AC's United Kingdom plants produced
a varied product line, including fuel pumps, speedometers,
oil and fuel filters, instrument panels and gauges, sensor units
and filler caps.
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AC·MILWAUKEE OPENS

AC began operations in Milwaukee, Wisconsin, in 1948,
building gunsights and gyroscopic bombing-navigational
computer systems. AC-Milwaukee operations moved into
larger quarters in suburban Oak Creek in 1959, as AC moved
into production of inertial guidance systems for Atlas, Thor,
Mace, Regulus and Polaris missles, and guidance systems for
space exploration and commercial navigation.

AC-Milwaukee operated as a separate division-AC El-
ectronics Division-from 1965 until 1970. Delco Electronics
Division was formed at that time through the consolidation
of AC Electronics and the former Delco Radio Division,
headquartered in Kokomo, Indiana. In 1973 AC resumed
operational control of most of the Oak Creek facilities for the
manufacture of catalytic converters. Delco Electronics
continued to use about a third of the space for manufacture
of commercial aircraft guidance systems and automotive safety
devices.

Following a joint AC and GM Research Laboratories
catalytic converter development program, which began in the
late fifties and intensified in 1969, GM equipped all 1975
model passenger cars and some light trucks with the AC-built
emissions control devices. AC is the world's largest producer
of catalytic converters and since April 1, 1974, has built more
than 56 million of them for GM vehicles and for cars and
trucks built by other manufacturers.

AC-TEXAS OPENS

In March 1977 General Motors announced the purchase of
a 100-acre parcel of property northwest of Wichita Falls,
Texas, for a site for an AC Spark Plug Division ceramic
products plant. The Wichita Falls location, near the Texas-
Oklahoma border, was chosen for its proximity to natural gas
fields. As conceived, the Wichita Falls operation required
a steady energy supply for direct fired gas processes to assure
constant temperature throughout a three-shift manufacturing
cycle.

The plant and office complex, with 478,000 square feet
of space, began operations in the fall of 1979. Products now
include exhaust oxygen sensors and laser-welded throttle
body injection fuel filters. The plant has produced more than
17 million exhaust oxygen sensors and nearly 4 million TBI
filters.

AC SPARK PLUG OVERSEAS CORPORATION

The division maintains sales staffs and offices directed
from its Flint, Michigan, headquarters in Naperville, Illinois,
and overseas in Milton Keynes, England, Russelsheim in the
Federal Republic of Germany; Gennevilliers, France; Tokyo,
Japan; and Turin, Italy. Along with the other five divisions
which comprise the General Motors Electrical Components
Group (Delco Electronics, Delco Products, Delco-Remy,
Packard Electric, and Rochester Products), AC is renovating
quarters at the General Motors European Systems Engineering
Center in Bascharage, Luxembourg, to better serve vehicle
manufacturers in European Common Market countries. When
complete, the facility will include a complete engineering test
and development center to support sales of automotive engine
control systems to meet future emissions and fuel economy
requirements in Europe. The joint efforts of the GM divisions
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1912 ANNOUNCEMENT

~a Standard "AC" Spark Plug
Well known throughout

the United States, being
used as regular equipment
on more cars than any
other plug made.

STANDARD "AC" SPARK PLUG "AC Star" Spark Plug
This plug is a new depart-

•

ure in spark plug design as

~, ~' ~'g, '~", ,,) its construction is such that. it is impossible for the por-
celain to be broken in
service, either by heat, ex-
pansion or vi br a ti on s.
Some of the best manufac-

• "AC" STAR SPARK PLUG turers have adopted the
Vied by Bob Burman: One Mile, 25 4·10 lee. 1IAC STAR" for use in

Two Mae,. 51 3·10 ,eo, their 1912 cars.
This new plug is far

ahead of anything made to
date and one which jobbers and
dealers can safely recommend to
their customers with the assur-
ance that it will stand up under
the most severe conditions.

"AC Star" Waterproof Type
We pla,'c on the market for the first time a real

waterproof spark plug, not only w~terproof but b.reak.
proof. It is not to be confused With a plug havll1g a
hood or so-calll'd "umbrella" to make it waterproof,
but is a complete spark plug in itself, made especially
for that purpose. It is the earning plug for alltomo-
bib; as well as for motor boats, and the motor truck
manufacturers are taking to it as they realize its relia-
bilitv. The motor boat builders all say it is just what
the}: have been looking for, and a good many of the

"AC" WATER. motor eyele firms also like it because on a motorcycle
PROOF TYPE the plug is always exposed to the weather.

S'I careful in placina: your orders to surety mention wheth,r you want "AC". "At STAR" or "At Waterproof" spark ,IllES

CHAMPION IGNITION CO., Flint.~:tgan

This advertisement appeared in the Chilton Automobile Directory
of April 1912.

in Bascharage will provide complete capability for engine
controls development including electronics, fuel, ignition and
emissions control systems.

Separately, AC has designated a director of European
converter operations and a manager of Australian operations
to address the needs of those markets for emissions control
systems as more stringent government-mandated standards
are implemented in the future.

AC Spark Plug Division has grown from a small group of
men and women proving their worth in makeshift work space
to an international business organization with nearly 15,000
employees produting more than 30 major product lines in
seven plants in Flint, Michigan, Oak Creek, Wisconsin,
Wichita Falls, Texas, a leased portion of a GM facility in
Juarez, Mexico, and Liverpool and Southampton, England.

FROM A LITTLE 15-MAN SHOP TO A HUGE
INTERNATIONAL ORGANIZATION

Albert Champion's little business was perhaps the best
investment in the future that free-spending William C. Durant
made when he bought the tiny company for $2,000. Now
the AC Spark Plug Division of General Motors Corporation
supplies a wide variety of components to more than 400
original equipment manufacturers building cars, trucks, off-
highway vehicles, farm, engine, marine and aircraft products.!D
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{Jie Golden Oldies
Norwalk Underslung Six for 1914

The Norwalk Motor Car Company, of Martinsburg, West
Virginia, will produce two models for the 1914 season. Model
C will be a continuation, in the main, of the Model A, with the
important addition of the Vulcan electric gear shift and a few
minor changes.

The motor has six cylinders of 4x5~ inches, cast in threes.
It is of T-head construction with all valves enclosed, and is pro-
vided with a two-unit electric starting and generating system.
Ignition is by means of an Atwater Kent spark generator, with
no magneto. A multiple-disc clutch connects the engine to the
gearset, which is combined with the motor in a unit power
plant.

The use of an electric gear-shifting device does not involve
any departure from the well-known principles of the sliding-
gear transmission, but owing to the more convenient control
the Norwalk Company has adopted a four-speed gear, with
direct drive on third. Fourth gear is an overdrive. The Vulcan
gear-shift is attached to the side of the gear case, and consists
of a housing containing the master control switch and a verti-
cal shaft, with the required number of solenoids arranged on
opposite sides.

The shaft is interconnected with the clutch pedal, and car-
ries curved arms or cams so than when the pedal is depressed
beyond the point necessary to merely release the clutch, any
gear which may be in engagement is withdrawn, mechanically
and automatically.

The connection from the clutch pedal to the gear shifting
device is through a rod which has a slotted yoke at the point
where it attaches to the pedal. A cross-shaft with two pedals
complete the connection. The slotted yoke allows about three
inches motion of the clutch pedal before any motion is trans-
mitted to the gear-shifting device This allows clutching and de-
clutching repeatedly in traffic without affecting the trans-
mission, the same as with hand shifting.

After the engine is started, the button marked "First" is
depressed, thus selecting the solenoid to which the current
will be directed. When the clutch pedal is pushed to the ex-
treme of its throw, the master switch in the shifter box is
closed, thus completing the circuit and sending a current
through the solenoid selected. A pull of about 35 pounds is
exerted with an airgap of 1-1/8 inches, and the pull increases

GOLDEN OLDIES
With this issue of Automotive History Review we

present the first of a series of "Golden Oldies" -cars and
trucks whose place in the automotive sun has long since
faded into oblivion. They will be presented in the general
fashion followed in current automobile magazines, with
good photographs and accurate descriptions, but will be
concerned with automobiles made in earlier decades of the
automobile industry and now largely forgotten, even in the
towns and cities in which they were built. Some of the text
will be taken directly from books and magazines with little
change. Other photos will be from our own files, with our
own original text.

General specifications will be included where available,
but obviously (with some exceptions) not much in the way
of performance figures can be given. Such things were a lot
less important in earlier times, when reliability was of prime
importance, although the makers of one such car claimed in
its advertising, "leaps from 20 to 40 miles per hour in less
Ithan 20 seconds."

This series will be continued, as space allows, in both
of the SAH publications. Your comments, and especially
your contributions, will be welcomed.

as the plunger goes further into the shell of the magnet. This
pull immediately draws the low speed gear into engagement, as
the shifter arm is directly attached to the plunger, and when
the click of engagement is heard the pedal may be released,
breaking the electrical contact at the master switch and
allowing the clutch to engage.

When running on "First" the "Second" gear button may
be depressed at any time, even though an immediate shift is
not desired, the pressing of any button releasing any other
which may be depressed, by means of an interlocking device,
but prodUcing no immediate effect except selecting the gear
which will be engaged if the pedal is depressed. In this way, by
pressing the desired buttons and by pushing the clutch pedal
in turn, the different gears may be engaged successively till
"High" is reached, or any gear may be skipped, just as with
hand lever control.

THE MODEL "C" NORWALK UNDERSLUNG FOR THE MODEL YEAR 1914
Picturesand slightly edited text for this article were taken from Horseless Age magazineof July 23, 1913
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GEAR CASE WITH ELECTRIC SHIFT
When running on fourth gear, which is an overdrive, the

third gear button may be pressed immediately, so that all
that remains to be done when a grade is encountered is to
press the clutch pedal and release it again, when third spee~
will be engaged. If it is desired to stop and back up before lt
has been necessary to engage third, the reverse button may be
pressed but the pedal should not be pressed down till the car
stops, as that would cause a sudden reversal of the clutch shaft
and gears. Pressing the "Neutral" button simply releases any
other button which is depressed, thus insuring that the gears
shall remain in neutral when next the clutch pedal is pressed
way down.

It is said that under ordinary conditions a maximum of
30 amperes of currect is required for shifting, and this need
not be for more than one-third of a second. As compared to
an ordinary starter, consuming about 105 amperes at each
start, the current consumption is therefore small. After a test
car had been driven by more than two dozen drivers, most of
whom were unfamiliar with the electric gear-shift no evidence
of abuse could be detected on the gear teeth, although prob-
ably 5,000 shifts had been made.

Winter 1986-1987

ELECTRIC SHI FT, SHOWING MASTER SWITCH

On the control switchboard on the steering column are
two additional buttons, one for the electric horn, which is
standard equipment. and the other. marked "Brake." which
engages a magnetic latch which holds the emergency brake on.
The brake pedal has two pads, one for the service brake and
the other for the emergency which can be operated either
separately or simultaneously. . ..

Drive to the rear axle is through a single umversal Jomt,
the propellor shaft being surrounded by a torque tube wl:ich
is supported at its forward end by a large yoke, a~d gIves
approximately straight-line drive, owing to the large d13meter
of the wheels and the low setting of the powerplant.

The underslung frame, located below the axles, is sup-
ported on four semi-elliptic springs which are almost straight
under normal load. The wheelbase is 136 inches, and 39x5
inch tires are used all around.

The price of this model is $3,400 with four-passenger
body, or $3,500 for six passengers. Model D has the same
specifications except that the wheelbase is 131 inches and the
price is $2,650 with five·passenger body. 0

~'"'0

The Norw~lk factory cir~a1917. The la;ge car"in the center is an underslung model of 1915 or earlier. The other two smal!ers carsare also
, . hi' d ft th ompany's reorganization In the mid-teens.Norwalks, but they were strictly assembled cars of lesser quality and muc ower price, ma e a er e c .

Photo from R. B. Brigham CollectlOn
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ALL-AMERICAN WONDER: THE MILITARY JEEP, 1941-
1945, by Ray Cowdery with Merrill W. Madsen. 144 pages
and profusely illustrated with black-and-white photos,
drawings (by the author), promotion literature, graphs, etc.
Soft covers, 10-1/4 by 10-5/8 inches. Hardcover, ISBN 0-
910667-09-08; softcover 0-910667-10-1. Distributed by
Northstar Commemoratives, Inc., P.O. Box 803, Lakeville,
Minnesota 55044-0803. Hardcover $24.95; Softcover $19.95.
Available from Motorbooks International, P.O. Box2 Osceola,
Wisconsin 54020, or order direct by calling 1-800-826-6600.

When Elzie C. Segar created that lovable orchid-eating
animal "Eugene the Jeep" in his comic strip "Thimble
Theater"(later to become "Popeye," its chief character), he
unknowingly gave to the world a new word, as, in transform-
ation, "Jeep" became the slang term for the General Purpose
Vehicle (G. P. for short) made famous in World War II and
with us still. Mr. Segar died in 1938, oblivious of his creation's
second meaning, but ever since the first American Bantam
prototypes were constructed in 1940, and the name "took,"
it has been a household word wherever Jeeps are to be found
today-which means everywhere.

This volume is the best I have seen on the Jeep and it has
virtually everything concerning the Jeep in it, ranging from
production figures of its three builders, Bantam, Willys-Over-
land and Ford, to such exotica as a code to which army div-
ision and section Jeep serial numbers were assigned, and pages
of those numbers, both in one-inch and two-inch markings,
which can be used directly by those who wish to maintain
their Jeeps as authentic battle-version pieces intact. Not only
that, but there are instructions as to how to do this.

I couldn't even begin to describe the subject material
cont.ained herein, but suffice to say, it is large and it is varied.
If you live on a farm and have a latter-day Jeep to do the
rugged work, but aren't interested about the GP and its heri-
tage, you aren't going to benefit from all this that much.

But, if you are a Jeep collector, are interested in history,
or happen to have a soft spot for the off-the-beaten track
products of American Bantam, Willys, or Ford, you won't
want to overlook this one.

Keith Marvin

AUTOMOBiLE DYNAMICS: THEORY AND PRACTICE
FOR ROAD AND TRACK, by Geoffrey Howard. 191 pages.
Hardbound, 8" x 11". ISBN 0-850045-665-7. Osprey PUblish-
ing Ltd., and distributed in the U.S. by Motorbooks Inter-
national, P.O. Box 2, Osceola, Wisconsin 54020 (1-800-
826-6600). $29.95.

Evolution in any field is generally a necessity if progress
is to be achieved, and it has applied particularly to the auto-
mobilc, a machine which in nearly every case evolved from
one of three sources-a bicycle shop, a carriage works, or
simply by scratch. In the early days there was no thought
given to reducing wind resistance because the original horse-
less carriages couldn't go fast enough to make it matter. But
soon more speed and economy became an issue, and ways to
improve those qualities became more than just a consideration.
Camille Jenatzy's cigar-shaped racing car was a good example
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of early streamlining and man's battle for supremacy over the
natural force of the wind itself.

There were many early attempts at this sort of thing.
Some were partially successful, and some were not. But
throughout the course of automotive history efforts were
being made to come up with designs which would give the
least resistance to the wind-pointed radiators and windshields
were obvious examples. Coachwork was slimmed down like a
maiden on a diet. The Chrysler Airflow models came and went
and so did the aerodynamic Hupmobile. There was the tear-
drop Dymaxion and the Stout Scarab. All proved something,
but none of these attempts proved as much as might have been
desired.

This book is one of the few knowledgable efforts which
takes all the facets of man's attempts in this regard into con-
sideration and analysis. Here we learn about wind tunnels,
spoilers, side-skirts and fins, and their pros and cons. We can
examine these efforts and their results from both the racetrack
and the popular everyday car to good advantage, and whereas
it isn't simple reading, it is educational.

Keith Marvin

CABRIOLETS, by Jean Paul Thevenet and Peter Vann. 208
pages, 166 color photos. Hard covers, 914" x 12." ISBN 0-
87938-225-2. Published by EPA and distributed in the U. S.
by Motorbooks International, P.O. Box 2, Osceola, Wisconsin
54020. (1-800-826-6600). $17.98.

The cabriolet, or convertible coupe, is one of the more
attractive body styles, and lends itself equally well to the
simplest of cars as well as the most exotic ones, and that's
what Cabriolets is all about, a collection of superb color shots
of that style tailored for a diverse array of chassis, both
foreign and domestic, by the masters of the coachbuilders'
art. They are nicely and interestingly described in brief texts.
The one thing that impresses me most about the book is that
obvious care was taken in selecting appropriate backgrounds
for those cars shown.

In all, some 46 different cars are covered in these pages,
frequently with several angle shots of the same car, and
representing the best in lines and general appearance of
numerous top makes from the United States, United Kingdom,
France, Germany, and Italy, covering a time span of 1926
through 1985.

Although the majority of the examples shown here carry
the best of the custom coachbuilders' expertise, a number of
them (the 1937 Ford V-8, for example) are as they were
manufactured with factory bodies. There is variety aplenty
in these pages and great beauty in the carefully selected
examples.

It's a good book to scan; a better one to own.
Keith Marvin

GOLDEN WHEELS, by Richard Wager. 290 pages, 172 black
and white illustrations, hardbound, 8W' x 11)4". ISBN O·
939738-79-1. John T. Zubal, Inc., 2969 West 25th Street,
Cleveland, Ohio 44113. $34.95 plus $2.50 UPS charge per
copy.

This is the second edition (corrected) of SAH member
Dick Wager's history of the automobiles built in Cleveland and
Northeastern Ohio, an area once regarded as a runner-up to
Detroit if not a serious rival in the automotive field. The
book, ~riginally published in 1975, went out of print not long
afterward, and the reprint of Golden Wheels is a welcome
sight indeed.

Continued on next page-'\r';-
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BOOK REVIEWS (continued)

The author has chronicled Cleveland's 82 makes of cars,
plus another 36 from the northeastern corner of the state, in
an articulate, informative, and appealing manner, balancing
his text with pictures of the cars discussed. The format has
been well thought out, too, presented in six basic sections;
four of these in time-frames for Cleveland's gasoline and
steam cars; the fifth exclusively on electric cars; and the sixth
concerning the others built outside of Cleveland.

I have owned Golden Wheels for the last ten years and
have found it both valuable for reference and enjoyable in
reading for pleasure. I recommend it without reservation.

Keith Marvin

CHECK THE OIL: A PICTORIAL HISTOR Y OF THE
AMERICAN FILLING STATION, by Scott Anderson. 199
pages. Profusely illustrated with color and black-and-white
photos, ads, etc. Soft covers, 7" by 10." ISBN 0-87069-446-4.
Wallace-Homestead Book Co., 580 Water's Edge, Lombard,
Illinois 60148. $15.95.

Filling station accoutrements aren't perhaps as widely
collected as other aspects of auto mobilia, but they can be
highly interesting and they certainly invoke a sense of nostal-
gia. This work is replete with various types of gas pumps, their
globes (or "illuminated standards," as they are properly
called), various brands of oil and gasoline cans, metal and card-
board signs, and ('ther bits and pieces which made up the
service stations of yesteryear, yesteryear in this case being
largely concentrated on the period from World War I to the
mid-1930's. It has an added advantage of carrying projected
prices for various items in today's marketplace and a large
section of photos depicting filling stations of varying and di-
verse types ranging from the simple mom-and-pop establish-
ments with a lone hand-operated pump out front to the stucco
porte-cochere marvels of affluent suburbia. Oddly enough,
although these purport to be American, two French and one
Asian stations have crept into the display.

The book is reminiscent of the days when one drove
into the station, had the attendent fill 'er up (at 18 cents or
so a gallon for regular-a bit more for Ethyl additive), check
the oil and tires, wipe the windshield, and allow a quick trip
to the restroom, pick up a road map if you were touring-
all for a very few bucks. But, sadly, them days is gone forever.

The pictures could be clearer, which would help the
reader note some of the fine details described in the accom-
panying captions, but this seems to be due to the quality of
the paper which has a tendency to absorb some of the finer
details. Many of them, too, are labeled "circa 1928" or some
other date which is pretty accurate on the whole, although in
one of the photos, a "circa 1926," sports a Model A Ford
in the background, or a "'circa 1930" showing a cluster of
mid-to-1ate cars of the 1930's.

But these are minor points, and the beautiful color
illustrations offset them. I'm particularly intrigued with the
color illuminated standards which at night proclaimed the
brand of gasoline at hand. (My dad was a Socony man himself
but, failing that, would head for the Shell pump, and if Shell
wasn't handy and the fuel gauge was low. any other port in
the storm.)

This is an interesting piece of automobilia indeed, and a
trip down Memory Lane to its readers.

Keith Marvin
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PICTURED LOCAnON IDENTIFIED

The original photograph of the above scene was contrib-
uted by SAH member John Conde, and printed in full size in
Automotive History Review No. 20, along with a request for
information as to the location of this scene. A reply, which
was close but not close enough, was received from member
Stephen 1. Raiche of Washington, D.C., a collector of license
plates, who wrote: "The plates are definitely porcelain and
large, with vertical lettering down both sides. If the photo is
no earlier than 1912, I would guess Massachusetts, 1912 or
1914. No other coastal state would have had plates of this
format. Perhaps this is the Nantucket or Martha's Vineyard
departure point? Just a guess."

And a pretty good guess, too. Actually, a fellow church
member who had lived not far from Plymouth, Massachusetts,
told me that it was definitely a view of Plymouth Rock, now
protected by the granite tower, and that the photo was taken
from a point on Cole's Hill. The Encyclopedia Brittanica has
this to say: "The storied Plymouth Rock, first identified in
1741, became a symbol of freedom in 1774 when it was split
by dragging it to Liberty Pole Square in a pre-revolutionary
agitation. It rests today on its original waterfront site under a
protecting portico of granite. Rising behind the rock is Cole's
HilL .."

THERE IS NO DOUBT THAT MOST (BUT NOT ALL) OF OUR
READERS HAVE SEEN THIS PICTURE MANY TIMES-BUT
WHERE? AND WHAT IS THE MAKE OF THE LITTLE CAR
SUPPOSED TO BE?
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The First Aid for Better Business
The Willys ~ Ton Utility Truck-$1250

(Chassis only)

The above picture and its large caption are from an advertisement in The Saturday Evening Post of February 22, 1913. The
Willys Utility Truck was produced by the Gramm Motor Truck Company, of Lima, Ohio, of which John N. Willys was
president, having acquired the company in 1913. This truck was built bearing the Willys name from 1913 to 1915.
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