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Fuels and Propulsion
In the days of Aristotle and Archimedes, the quest for automatic movement and
perpetual motion had been the dream of
man. Even in prehistoric times, people were
convinced that there must be some way to
tackle the problems of labor and transportation by developing power automatically.
Over time, brilliant inventors, talented engineers, and visionary pioneers took this
notion to task, and figured that heat, the
root of all energy, could be somehow harnessed to produce this power, and thus, self
-propulsion. Above all of these, the philosopher has contributed most to the conception and quest for perpetual motion; for it
was his devotion to the secret of divine
power which kept the heavens circling
above them without the help of any other
force that led us to the development of
modern propulsion systems.
Even though man had developed the
wheel and discovered gunpowder by ArchiThe first recorded self-propelled vehicle, Designed by Capt. Cugnot of the French Army
1769-70. (Public Domain Photo)

Nicolaus August Otto von Guericke (1832-91).
(Werkphoto Deutz)

medes time, none had thought to combine
fire as a source of energy and the wheel as
its mechanism. It wasn’t until Leonardo
da Vinci began sketching gadgets (most
notably
the
‘programmable’
selfpropelling cart in 1478) that could move
on their own. Di Vinci failed, however, to
build any of his ideas. It wasn’t until Giovanni Branca developed the shovel wheel
(powered by steam-blast) in the 1600’s
that the theories of da Vinci were put into
actual practice.
The ancestor of the modern engine
was accidentally developed by Germanborn Otto von Guericke (also in the
1600’s), who was trying to create a mechanical device that could perform as a
vacuum. His contraption actually included
almost all of the modern engine’s components (cylinders, pistons, rods, valves). In
addition to this, when his vacuum machine crumpled the metallic sphere he

wished to empty of air, he also unknowingly became the father of another kind of
powerful energy: atmospheric pressure.
Also in the seventeenth century, renowned Dutch physicist Christian Huygens
and his assistant, a Frenchman named Denis
Papin, horrified by the destruction brought
about by the use of gunpowder that surrounded them after surviving the Thirty
Years’ War, sought to use its power not as
simply as a force of warfare but to better
mankind. Huygens eventually would successfully use gunpowder to fire his piston
engine, but it was far from practical and
highly dangerous to test, though the implications of the kind of power he generated
was undeniable to his contemporaries. His
assistant would later replace gunpowder
with steam, deemed a far safer alternative to
perform the same function (in hopes of
Continue on page 2
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Newcomen mine pumping engine at Dudley Castle, near Coventry, 1717. (The Science
Museum, London)

pumping excess water from mineshafts) but
it took far longer to do so, and with not-sosplendid results. Both ideas were eventually
forgotten and faded into obscurity due to the
lack of proper materials and tools.
As industry flourished, mass deforestations were occurring all over Europe; most
notably in England, Greece, Italy, and Spain
(most of which have never recovered to this
day) because wood was being used not only
as fuel, but as building material for everything from housing and bridges to large
ships. It was only then that bituminous coal,
which was abundant in England, Scotland
and Ireland, began to be used as fuel. Mining the coal was becoming more and more
difficult however due to the flooding occurring as miners went deeper into the earth. At
that time, the machines used to remove that
water were treadmills powered by thousands
of horses (which is where the term
‘horsepower’ is derived from.) This was
very dangerous and even more expensive, as
the horses needed constant nourishment.
It wasn’t until a blacksmith named
Thomas Newcomen, refining the principles
Huygens and Papin had presented years ear-

In order to help a friend who’s mine was
in danger of being flooded out; Watt studied
the Newcomen and realized that if the cylinder was not being cooled from the outside by
the jets of water, it used only one quarter of
the coal that the Newcomen Engine did. In
addition, he came up with a device that condensed the steam outside the cylinder for
cooling. He added a connecting rod to a flywheel, thus converting the up-and-down
motion to a rotating action. In doing so, Britain was once again saved from economic
suicide, and the world of machinery would
change forever. (1)
Not long after Watt’s successful reinterpretation of the Newcomen Engine, one of
his assistants – James Murdock – put a small
steam engine on a carriage in his spare time
and began tooling it around in a vast empty
warehouse in Cornwall. He called his new
invention a “road carriage.” He had unknowingly created the engine that would be widely used later on locomotives. When another
of Watt’s assistants (a man named Matthew
Boulton) came to visit Murdock and found
him about to travel to London to issue a patent on his creation, Boulton wrote to Watt,
who insisted that if he did so, it would adversely affect the sales of steam engines.
Sadly, the patent was never issued, and Murdock arguably missed out on the opportunity
of all opportunities. (2)
Of course the steam engine would inevitably evolve to the earliest motor vehicles;
the most notable being that of the 1770
French Cugnot, a steam-powered artillery
tractor – largely considered the first selfpropelled land vehicle. (3) Following the

lier, as well as ideas derived from the crude
but somewhat effective steam pump built by
Thomas Savery, invented the Newcomen
Engine. It used an external boiler for the
steam (as opposed to inside the cylinder) and
used a stream of water
against the cylinder’s
exterior for cooling.
By 1767, the once
endangered
mining
industry of England
had been saved – that
is to say until it became disadvantageous
to burn more bituminous coal to power
the engine than it took
to mine it. It was at
this time that an inventor at the University of Glasgow named
James Watt decided
that the Newcomen
Engine needed to be
improved and made Papin, Newcomen and Watt operating principles compared.
entirely more effi- (Dickenson, A Short History of the Steam Engine, 1938)
cient.
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Lenoir non Compression engine, 1861. (Clerk, The Gas and Oil Engine, 1896)

American Revolution, an American named
Oliver Evans produced a high-pressure
steam vehicle dubbed a ‘road locomotive,’
touting a higher pressure and cyclical rate.
By 1863, a Massachusetts inventor, Sylvester Roper (who constructed his very first
steam engine at age 12) introduced his steam
-powered velocipede, or ‘steam carriage.’
The Stanley Brothers, possibly most synonymous with the steam engine, further took
the concept and ran with it. But something
else had been afoot for some time, and was
gaining traction.
Someone had figured out that heating
different compounds created either flammable gasses or by-products that could also
propel vehicles – often doubling or even
tripling compression ratios and cyclical
rates. Inventors tried multiple variations and
mixtures – included but not limited to Ammonia, Acetone, Benzene, Ether, Ethyl Alcohol, Hydrogen, Paraffin, and Tar Oil (at
the time of his death , Roper was attempting
to use Kerosene and other mineral oils as
fuel).(4) All of their ignition points varied
drastically, and it was only an accident that
found gasoline, or “Stove Naphtha,” a byproduct of bituminous coal that had been
deemed worthless; its stockpiles were often
dumped into rivers, lakes, and the ocean to
dispose of it until it was discovered that it
could light stoves and street lamps. (5) It is
unknown just how much of this finite, precious fuel was wastefully lost to the sea due
to man’s folly, not to mention the effects
that the waste dumping had upon waterways
and lakes until that practice was banned
nationwide because of its danger to docks
and shipping as well as flora and fauna.

Roper hot-air engine of 1863. (Scientific America,
1863)

In Germany, A French dissident named
Rudolf Diesel had been experimenting with
vaporizing Ammonia, and his failures eventually led to the concept of the Diesel engine. A devotee of the principles of Sadi
Carnot and his solitary treatise on heat engines – which became the foundation of
modern-day Thermodynamics - he was obsessed with perfecting a high-compression
engine. He calculated that regardless of the
vapor used, high pressure was a necessity
“because only a great pressure difference
will permit the utilization of a steep temperature gradient during expansion.” Diesel
was advancing the state of the art by a quantum leap with his unheard of cylinder pres-

sures. Upon his successful manufacture of
the engine for whatever reason– personal
pride or, perhaps not to embarrass his mentors- he never publicly admitted that his
engine could not and did not run on a modified Carnot cycle. (6)
On the other side of the spectrum, Jean
Joseph Etienne Lenoir had designed the first
production internal combustion engine
(based on Nikolaus Otto’s 4-stroke cycle
engine developed in 1876) – but though his
non-compression engine closely resembled a
high-pressure, double-acting steam engine in
appearance, he specifically tried to disassociate his engine from the explosive-type
atmospheric gas engines. According to an
advertisement in 1864, the Lenoir Engine
“sucks in gas and air through the action of
the piston without necessitating any previous mixing.”(6) Daimler and Benz would
also capitalize on the Otto/Lenoir concepts,
and later in America the Duryea Brothers
would as well. Through over one hundred
years of power plant technology, there were
literally countless engineers and researchers.
No single inventor, however, can claim
credit for the internal combustion engine
(first patented in 1826). It could be argued
that in the early days of the gas engine,
change was driven by invention, but technological change has been motivated by marketplace trends and government policy. (7)
The fuels used were almost as vast in number; different combinations from Acetylene
(considered as early as 1900 as a motor fuel)
to Kerosene, particularly used in depression
era vehicles after WWI due to shortages of
gasoline, which had been depleted during
the war.
Continue on page 6

Who was Reuben H.
Plass???
While working on some editing for
our online reference catalog of archival
literature recently, I came across a
strange but oddly intriguing headline
for an article in Horseless Age magazine, dated February 3, 1904. The
headline caught my eye because of
what could be historical significance –
although strangely overlooked. It read
in earnest: “Reuben H. Plass, the Pioneer Gasoline Automobile Inventor of
America.”
I was puzzled by this, having never
heard of Reuben H. Plass. Wouldn’t
this name be one of a household nature
if what the title of this article states is
indeed factual and true? After I finished what I was editing, I went back
and read the article; much to my astonishment, it seems for all intents and
purposes that this man could indeed
the pioneer gasoline automobile inventor of America – predating the development of the first Duryea automobiles
by over twenty-four years (the first
Duryea vehicle manufacture took place

in April of 1892!) After a search of
Plass’ name on the internet, it seems
that the Carpenter & Plass Company
was the first issued a patent for and
manufactured what is now known as the
band saw. (1)
The circumstances under which
Plass’ development of this vehicle –
initially designed as a fire apparatus –
were not unlike any other pioneers story; under scrutiny and openly criticized
by his co-workers, as well as “the powers that be.” The article goes as far as to
give detailed technical descriptions of
the vehicle (as well as some critical
oversights that proved to be hazardous as well as just plain funny.)The accounts of what happened following various test runs in the streets of New York
City, as well as the comedic twists of
this vehicles maiden voyage (despite
the danger of the situation,) made for
such an interesting and often hilarious
story, it almost overshadowed the historical enormity of this article and what
it could possibly mean (historically
speaking) to the legacy of the Duryea
Brothers. If the stories are true, there
are records that can prove it that still
exist, according to the article.
To me, the story could be the script
for a great comedy – at least that’s how
the man was portrayed in the article. I
found myself laughing out loud at one
point. So interesting and provocative it
was I decided I would try to convince
Mac to reprint the actual article in the
next newsletter for your reading pleasure. If you’re reading this, I succeeded.
So without further ado, I present the
story of what could possibly be the
most unsung figure that got lost in the
annals of automotive history, Reuben
H. Plass – the Pioneer Gasoline Automobile Inventor of America. Enjoy. –
Kevin J Parker
Rucker, Keith;
www.vintagemachinery.org
(Manufacturers Index - J. T. &
R. H. Plass under Patents Heading) Patent No. 88,205 dated
3/23/1869 Titled “Improvements
in Velocipedes.”
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Engine fuels were not the only consideration for propulsion. Electricity was (and
still is) considered as well. Upon being
asked what the future of automotive propulsion might be in an 1895 interview, Thomas
Edison responded by pointing to gasoline as
the frontrunner, but as a proponent of electricity could not help but hedge his response
by stating “It is quite possible that an electrical storage battery will be discovered
which will prove more economical.”
Given the present day’s zero-emissions
and hybrid vehicles, his words seem prophetic; but at the time, even the future of
the gas engine was not set in stone. (7)
Then there is the question of hydrocarbons – the very thing that forced the world
to revisit the possibilities of the electric
vehicle as we know it today. An entire article could be written to address that particular issue and its importance, but for the sake
of space and time, I will only venture a
mere acknowledgement to it here, as it
could be one of the greatest threats that the
future of our planet currently faces. Depending on whom you speak to, the threat
of Global Warming and its associated effects (namely drastic and catastrophic
weather changes, polar ice depletion, the
raising of sea levels, the extinction of polar
bears, etc.) due to the production of these
gases by automobiles and factories alike
will vary greatly. It has also been argued
that these occurrences are simply cyclical,
and have been happening on this planed for
eons – the effects of nature itself.
Recently, however, it has been proven
that some of the particulate found in pollution within the atmosphere contains an
atomic structure that could only be
manmade – that is indisputable. However,
whether it is responsible for climate change
on a global level has been subject to scrutiny; mostly due to misinformation campaigns and propaganda foisted upon the
population by those who seek to profit from
legislation in one form or another – from
one camp or the other (most notably the
2006 film ‘An Inconvenient Truth’ made
famous by former Vice President Al Gore –
a film fraught with proven untruths and
inconsistencies). The proof of this was the
mandated forcing of powertrain restructuring by our elected officials in the late
1960’s and early 1970’s following studies
conducted in the 1950’s by A.J. HaagenSmit, which led to modern-day emission
control devices such as exhaust gas recirculation (EGR) valves, Secondary air pumps,
pre-heated air induction systems and cata-

lytic converters by all major automobile
manufacturers.
What is also indisputable is the effect
that these regulatory devices have drastically reduced pollution in this country and
many others in the last forty years. Regardless of which side of the fence you stand on
this issue, progress in fuels, fuel systems,
and propulsion systems will continue to
evolve, and in the process reinvent how we
as a species will get from one place to another. Perhaps one day there will be a debate on whether ozone left behind from the
increased levels of teleportation on the
planet will be a factor – who really knows.
The fact is there will always be fuel, and we
will always need power. If we create it responsibly, efficiently, and with the future of
our environment in mind, we should be just
fine. – Kevin J Parker

2014 MEMBERSHIP PIN
The annual membership pins that are sent
to members are based on marks that were
first introduced 100 years ago. There is a
criteria that the car make had to last more
the 2 years and have a significant production run. If you read the back page chronicles you will note that there were other
cars listed than those on the pin. Of the
six cars listed on the pin, the only make
still in production is the Dodge, which is
Celebrating its 100 year anniversary.
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Chevrolet discontinues six-cylinder model, began making four-cylinder.
Cadillac built the first American eight-cylinder engine.
Thomas H. White, founder of the White Company, died.
The Rambler’s name was changed to Jeffery.
Spiral bevel gear was developed by Packard engineers.
Pierce-Arrow incorporated headlight in fenders.
Horace and John Dodge started production of the Dodge.
Alfred Reeves became general manager of National Automobile Chamber of
Commerce.
Ford Motor Company announced minimum wage of $5-a-day.
A Detroit ordinance prohibited gasoline pumps at curbs.
Rene Thomas, driving a Delage won the 500-mile Sweepstakes Race at
Indianapolis with an average speed of 82.47 m.p.h.
The ninth Vanderbilt Cup Race, held at Santa Monica, Calif., February 26, was
won by Ralph De Palma in a Mercedes.
These makes appeared: Allen, Argo, Armleder, Briscoe, Brighton, Clydesdale,
Cricket, Dile, Dodge, Empire, F.R.P., Halm, Harvey, Herff Brooks, Jefferey,
Kerns, Lyons-Knight, Maccar, Mt. Pleasant, New England, Saxon, ScrippsBooth, Sphinx, Traffic, Trumbull, Twombly, Vixen.
From: A Chronicle OF THE Automotive Industry IN AMERICA, Published 1949.
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