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Advertisements for internal combustion engines, commonly called gas engines, appeared
regularly in farm magazines across the country starting in the mid-1890s. Sears, Roebuck
& Company began selling farm gas engines in 1898. By the century’ s turn, one hundred
companies, most of them in the Midwest, produced stationary or portable internal
combustion engines for farmers. In 1908 a new magazine was launched — Gas Review --
by the publishers of The American Thresherman; farmers wrote questions to the editors
and described their experience with this increasingly popular farm power.* Five years
later, half a dozen books on the gas engine had been written for farmers.? By 1914, there
were an estimated one million stationary and portable gas engines on farms.®

The skills gained by hundreds of thousands of farmers with these early gas engines
played acritical rolein the rapid adoption of the automobile on farms (beginning around
1908), and the more gradual adoption of the gasoline tractor (beginning in earnest during
World War I). Y et the early farm use of gasoline engines has received little attention over
the last 80 years.* This paper first examines the demand for a better farm power in 1895
and traces the early development of the market for farm gas engines. Then evidence from
Gas Review demonstrates that those farmers that owned gas engines became engine
mechanics and facilitated the adoption of automobiles and tractors across rural America.

The Demand for Better Farm Power in 1895

Horses provided excellent draft power in 1895, but the demand for better stationary
power — also called belt power -- was urgent. Stationary work averaged about 30 percent
of farmer power needs. Threshing grain, pumping water, grinding feed, baling hay,
shredding dry corn stalks, sawing wood, shelling corn, and chopping silage all needed
stationary power.”> Various power sources, aided by gears, pulleys, and belts, were used
interchangeably to power machines using along drive belt attached to both the power
source and the machine. Y et every available power source — horses, wind, steam -- had
serious deficiencies.® Aninternal combustion engine could drive the same belt and
provide an attractive alternative.

Horses had at |east two advantages among power sources. nearly every farm aready had
them and they were readily portable. But horses were awkward at best for stationary



power. Horses provided belt power either by atreadmill or by walking in acircle
connected to a sweep power mechanism. These devices cameinto usein the 1830s. The
treadmill offered only modest power and was often considered hard on the horses.
Substantial sweep power could be generated with enough horses; in 1895 many threshers
were sweep powered. For smaller jobs sweep powers were cumbersome, however. They
were also subject to breakdowns and required clement weather and plenty of outdoor
gpace. Some farmers believed that sweep power was also hard on horses because horse
collars pulled and caused sores. In both tread and sweep power, converting the horse's
forwarc;l motion to rotary power for the belt drained energy, inefficiently using the animal
power.

Windmills also had limitations. Steel windmills appeared on U.S. farmsin the late 1800s
and became common, especialy in the west, by 1900.% Windmills were inexpensive to
run and fairly reliable. Although they were not portable, windmills provided power
without an operator. In addition to pumping water, windmills could grind feed and saw
wood if the wind was blowing hard enough at the right time. But the fickleness of the
wind tended to limit windmill use to pumping water for stock.

Steam power was reaching its development height for farm work about 1900. Steam
engines were produced in portable styles as early as 1850 and farmers used limited
numbers before the Civil War.? Within afew years, they were much less of anovelty.
Once self-propelled, around 1880, they were even more useful for threshing grain. By
1895, steam traction engines pulled large grain harvesters in the west and were even used
to plow. In 1903, at least thirty-six manufacturers produced steam traction engines, when
only a couple produced gas traction engines.® Steam’s big advantage was its enormous
power; and if the engine was used for long stretches of time, fuel cost per horsepower
was cheap.

But steam engines had some big negatives. Although fuel cost was reasonable, the
engine sinitial cost was excessive for the ordinary farmer; so the engines were used
primarily for custom threshing. Steam engines required skilled operators and constant
attention, and they were very dangerous. Reynold Wik notes, “If the farmer was rather
hesitant about embracing this monster, the paramount reason lay in the fact that he was
alive and preferred to remain that way.”*! The steam engine boilers could explode and
potentially kill five or six men. Others could be scalded and property damaged. Fires
were caused by smokestack sparks or ash box coals. Fires destroyed hay stacks, grain
fields, barns, and machinery, and killed animals. Although manufacturers made saf ety
improvements and farmers bought insurance, the presence of an operating steam engine
borerisks. Steam engineers also took risks moving the heavy engines over rural bridges
which sometimes collapsed from the rig’' s weight.

While steam engines were cost effective for threshing and other large jobs, their
efficiency dropped with small jobs. More than an hour (of time and fuel) might be
needed to raise steam to begin work. When finished, the fire and steam still on hand
went to waste. Extra hands were needed to provide bulky and inconvenient fuel and



water. At the height of steam’s popularity, 1908-1915, only one in twenty farmers
operated steam engines.*?

Enter the Farm Gas Engine

Given the deficiencies of alternative sources of belt power in 1895, early promoters of
gas engines could extol their virtues. W.W. Stevens writing in Prairie Farmer that year
stated:
the power that leads all others on the farm is the gasoline engine. It is safest
because it can not explode, and not a spark of fireisto be made so that it can be
set in the middle of the hay mow without danger of burning anything. . . . Itis
most convenient, for at any time you enter the barn you can have your machinery
all running at full speed inside of two minutes. . . . No expert is needed to manage
it. . . . For use on the farm nothing has ever been invented that comes anyways
near filling its place.*®
Because the gas engine could be stopped and started quickly (on a good day) it had
tremendous advantages over the steam engine — much farm work was done for short
periods. Portability was an advantage over the windmill; and the fact that it could run
safely unattended gave it additional advantage over steam. Unlike the horse, gas engines
didn’t consume fuel when idle. Moreover, weather conditions didn’t significantly affect
gas engines. They withstood the cold better than steam engines, and could be used safely
inside ventilated barns.*

In the mid-1890s farm magazines began to run advertisements and articles with
testimonials about gasoline engines. The Davis Gasoline Engine Co. of Waterloo, |A
advertised regularly in Prairie Farmer beginning in 1895 and through the turn of the
century; Farm, Field, and Fireside ran ads for Webster Gas Engines and Lambert
Enginesin 1896 and 1897." Mr. Davis of Harristown, IN had been using his gasoline
engine for ayear when interviewed by Prairie Farmer in 1895.*° His6 HP engine,
mounted on trucks for portability, cost him $500 (about $13,000 in today’ s dollars) and
was used to grind feed, chop feed, and pump water on his farm and for some neighbors as
well. Davis claimed the gas engine was cheaper to use than a steam engine. He
estimated the fuel cost to be half that of the cost of coal; the engineer wages and the labor
of lugging the water, necessary for the steam engine, were eliminated.

Gasoline was certainly cheap and readily available. The commercia oil industry was
born in Pennsylvania 1859 and within two years the United States was shipping barrels of
oil to London. Thefirst successful pipeline was completed in 1865 in the western
Pennsylvania oilfields. By the late 1860s, railroad tank cars provided another alternative
to floating barrels of oil down theriver.!” Until 1895 most of the oil in the United States
was produced in Pennsylvania but “wildcatters’ exploring for oil moved west. Before the
turn of the century, 15 states produced oil. Crude prices, extremely volatile in the first
two decades of production, stabilized around adollar a barrel on average by the 1880s.*®



In the early days of oil, kerosene was its most important product, valued as an illuminant
to replace increasingly scarce whale oil. Kerosene soon became common in rural homes.
It was widely available in general stores, grocery stores, and hardware stores, delivered
either by tank wagon or in barrels. Gasoline was one of a number of byproducts that
became available at the same retail outlets that handled kerosene.™

Gasoline engines entered commercial production less than twenty years before they were
advertised in farm magazines. The modern internal combustion engine was created when
the German engineer, Nicholas A. Otto, introduced a four cycle engine in 1876. Within
the year he filed for aU.S. patent and began selling enginesin America. Asof 1884,
14,000 Otto engines were already in use around the world (presumably in small industry),
and the company operated a branch office in Chicago.”® In late 1894, Otto Gasoline
Engines were advertised weekly in American Agriculturalist: “Power from Gasoline. . .
Cheaper than Steam . . . Best Power for Corn and Feed Mills, Baling Hay, Running
Separators, Creameries.” ! The ads listed stationary sizes from one to 50 HP and
portable models from eight to 20 HP. These engines were heavy —asix HP engine could
weigh more than aton.

When the Otto patents expired in 1890, development and production of gas engines
surged in the United States, as hundreds of inventors and entrepreneurs, particularly
Midwesterners entered the field.? The Farm Implement News Buyers Guide 1903 lists
100 manufacturers of gas and gasoline engines. Of these manufacturers, all but seven of
them arein just nine states listed here in rank order by number of manufacturers: Illinois
(18), Michigan (16), Indiana (12), Ohio (11), lowa (10), New Y ork (9), Wisconsin (8),
Minnesota (5), and Pennsylvania (4).> Among those that became significant engine
manufacturers are Fairbanks, Morse & Co., the Hart-Parr Co., Olds Motor Works, the
Foos Gas Engine Company, the Waterloo Gasoline Engine Co., the Stover Manufacturing
and Engine Co., the Charles A. Stickney Co., and Root & Vandervoort Engineering Co.?*

Fairbanks-Morse, an early competitor that is still an industry leader, entered the gas
engine businessin 1893 and gained alasting edge by selling engines to the same clients
(including railroads and farmers) who had bought their windmills and scales. Fairbanks-
Morse advertised its engines regularly in farm magazines from 1897 to 1900. In a 1900
Prairie Farmer, Fairbanks-Morse claimed to be “ The Best, Simplest, Most Economical,
Most Reliable and Most Durable Gas and Gasoline Enginesin the Market... Suitable for
all purposes, Manufacturing, Pumping, Irrigation, Farming, Dairy Work, Cold Storage,
Grain Elevators, Threshing, Corn Husking, Etc.” %

After advertising the Davis Gasoline Engine throughout the previous year, in 1896
Prairie Farmer reported the success of thisenginein lowa. More than 200 Davis engines
had been sold in lowain 1895; eight |etters from satisfied lowa farmers were published.
These farmers had bought engines from 2.5 to 10 HP, mostly to grind feed and pump
water. One liked his ability to use his four HP engine to grind feed while he did other
things. Another used his 10 HP engine with a line shaft in his shop to simultaneously
drive an emory wheel, corn sheller, and feed grinder. A third had aline shaft for his 2.5
HP engine that his boys (one of whom was 14) used to pump water for livestock, run the
cream separator, and grind feed at the rate of 8 to 11 bushels per hour. “The boyswould



not trade it for all the geared windmillsin the township,” he said. Another used asix HP
engineto run his “well-drilling machinery.” He found it preferable to steam power and
believed it would pay for itself in ashort time.?

Because they could operate unattended, gas engines were quickly adopted for irrigation.
A 1900 Farm, Field and Fireside article reported that they were rapidly replacing steam
engines for irrigating orchards in California. According to the article, “the cost has
reduced itself to such asmall figure that it is possible for every man who owns aranch or
orchard property to have anirrigating plant.” A Y uba County farmer estimated that the
expense for his gasoline engine was about one-fifth of the expense for steam power to
irrigate his 30-acre orchard.?’

The same magazine ran a 1904 article illustrating the varied uses of the gasoline engine
based on pictures and testimonials from a gas engine manufacturer. One picture showed
athree HP engine running a washing machine while the lady of the house did other
chores. In another, an engine ran agrain elevator, and a third photo showed hay
unloading. One picture showed afarmer’s power plant: atwo HP engine connected to a
shop line shaft which pumped water and ran the cream separator, the washing machine,
the churn, the wood saw, and the cider mill without moving the engine. Other farmers
were pleased with their portable engines. A farmer from Olney, IL used a gas engineto
spray hisorchard. He said, “We have hauled it all over our orchard on al kinds of rough
ground, across ditches, spraying with it and it will run just as well on afarm wagon as on
asolid foundation. . . . The engineisfar ahead of anything | have ever used or seen used
for spraying.” Joseph Byers of DeKalb County, IL used a portable six HP engine to run
his hay press. He said “1 believe that | baled more hay in the same length of time than any
other baler of the same size on the market.” Byerswas pleased that his engine was
lightweight (more so than a steam engine) for hauling from farm to farm. The editors
concluded on the basis of such evidence: “ The gasoline en%i ne, therefore, fills a need,
and is now rapidly superseding al other forms of power.”?

The Development of the Gas Engine M ar ket

Although knowing how many farmers bought gas enginesin 1895 and how many farmers
had bought them in 1904 would be interesting, that information is unavailable.
Researchers of the day queried the larger manufacturers. U.S. Department of Agriculture
(USDA) researchers Lucke and Woodward explained, in 1907, the difficulty in getting
information “because of the unwillingness of manufacturersto tell their business.” They
continued, “but when a single manufacturer (asis the case) is selling 425 [gas engines]
per day, and there are in the United States alone some 300 manufacturers of importance,
there can be no doubt as to the popularity of these machines.”?® The Bureau of the
Census first collected data on gas engine use on farmsin 1930, when it had aready
become amoot point. By then 58 percent of U.S. farmers had at least one automobile; in
Midwestern states like lowa, 90 percent of farmers had automobiles, 30 percent had
tractors, and 8 percent were already using electric motors for farm work.* Tractors were
designed to provide both stationary and draft power for farmers, and automobiles also did



so. The latest recognized estimates of numbers of gas engines on farms prior to 1930 are
those ballpark figures contained in a 1933 USDA Bulletin by Hurst and Church.*

Table1

Gas Engines, Automobiles, Tractors, and Trucks on Farms, 1900-1930
(in thousands)
1900 1910 1920 1930

Stationary engines 200 600 |1000 | 1131
Automobiles -- 50 |2146 |4135
Tractors -- 1 246 920
Trucks -- -- 139 900
Total Farmsin U.S. 5740 | 6366 |6454 | 6295

Sources. For gas engines, W. M. Hurst and L.M. Church, Power and Machinery in Agriculture,
USDA, Miscellaneous Publication, No. 157, April 1933, Washington, D.C. Table 8, p. 12. For
automobiles, tractors, trucks, and farms, Historical Statistics of the United States, Millennial
Edition Online, series DA 628, DA 623, DA 627, and DA 16, respectively.

Table 1 contains these figures as well as the numbers of automobiles, tractors, and trucks
on farms from 1910 to 1930. The figure of 600,000 enginesin 1910 coincides with an
estimate by Edward A. Rumely.** Gas Review editors estimated one million gas engines
on farmsin 1914, 1.5 million in 1916, and two millionin 1917.% A 1925 USDA

Bulletin by C.D. Kinsman put the number of gas engines on farms at 2.5 million by
1924.%* The 1930 census, however, found only about 1.1 million gas engines on farms.
The 1933 Hurst and Church study took the Kinsman study as a starting point, but scaled
back the estimates of engines for better alignment with the census figure. No doubt many
of the early gas engines were sold for scrap iron before 1930. Scrap iron was urgently
needed during World War |, and farmers needed cash in the 1920s. Farmers would often
trade in an old engine when they bought an automobile, tractor, or other farm implement.
Still the figure of one million gas engines on farms in 1920 seems low, as does the census
figure.® Hurst and Church noted that “the use of the stationary gas engine for farm work
probably reached a peak between 1920 and 1930.” *

A richer sense of the development of the farmers’ market for gas engines can be found in
the Sears, Roebuck & Co. catalog. The Sears history reflects the rapid change in the gas
engine industry around the turn of the century. Sears began listing gas enginesin the fall
1898 catalog, alongside the previoudly carried 2 to 4 HP vertical steam engines. Three
sizes of Racine Gasoline Farm Engines were offered -- %4, 1, and 2 HP -- in the catalog’ s
agricultural implement section. The following year, Burrell upright and horizontal gas
engines were listed with sizes up to 10 horsepower in the horizontal styles. (Larger farm
engines were typically horizontal which made them more stable for portability. Smaller
engines, for pumping or for the dairy, were often vertical and were smaller, lighter
weight, and ran at higher speeds.) 1n 1902 the Kenwood line of engines, produced by the
Charles A. Stickney Co. of St. Paul, MN, replaced the Burrell line; Kenwood was offered
through 1907. In 1908 Sears offered a new Economy line of engines.*’



Although comparing prices over the years, with various engines available, is subject to
major caveats, certainly by 1905, prices had fallen significantly, and engine quality had
improved. The Otto Gas Engine Works offered a four HP horizontal engine for $680 in
1887; in 1900 a 3.5 HP Otto engine cost $300.*® That same year, 1900, Sears offered a
six HP Burrell horizontal for the same $300, likely lower in quality. In 1903 the Sears
Kenwood 6 HP horizontal engine cost $215; the 1905 “new model” six HP Kenwood cost
$199; and in 1906 the same engine cost $179.% (The weight of the six HP horizontal
engine had also fallen to just 1500 pounds by 1906.)

Until 1905 Sears had devoted no more than a page to farm gas engines. In 1904,
however, the general catalog noted that the Sears line of engines (including gas and
steam, farm engines and marine engines) was “so complete and so extensive that we find
it necessary to issue a special catalogue.” *° The main catalog featured just a small
selection of gas and steam farm engines. 1n 1905, in addition to the Kenwood farm
engine line in the agricultural implement section, a*“great offer” on athree HP Harvard
Gasoline Engine “for the farm or ranch . . . for only $72.85” was given two pagesto
discuss the merits of the engine and the 60-day free-trial offer.** Theninfall 1906, the
complete line of engines went into the general catalog, with 12 pages devoted to farm gas
engines and one page devoted to marine gasoline engines and vertical steam engines.
The pages included in-depth specifications and illustrations of the smaller vertical
engines used with pumps, cream separators, washing machines and churns, and the larger
portable horizontal engines used with wood sawing outfits also available from Sears.*

Sears sold many engines, no doubt; but most farmers preferred to buy farm equipment
from trusted local dealers. According to C.H. Wendel, Fairbanks-Morse and
International Harvester Company (IHC) were by far the industry leaders in farm engine
sales. IHC was only created in 1902 from the McCormick and Deering merger. But IHC
quickly positioned itself to sell farm enginesin the increasingly hot market. 1n 1905 IHC
listed gasoline engines among its many products in farm magazine advertisements. The
following year IHC ran ads focused on gasoline engines; it offered vertical enginesin 2,
3, and 5 horsepower and horizontal enginesin 4, 6, 8, 10, 12, and 15 HP. The latter were
availablein either stationary or portable styles.** IHC produced the Famous, Mogul, and
Titan lines of engines; all were popular with farmersin the early years of the 20" century.
Wendel notes that “From the statistical viewpoint, these engines probably outsold
anything on the market, and had few rivalsin quality and dependability.”* Production of
all three of these lines ended during 1917 and 1918.

In spring 1906, Prairie Farmer was aready reporting that farmersin Indianaand Illinois
were buying automobiles — especially lightweight “runabouts’ but also heavier (and more
expensive) touring cars.”® By 1909 and 1910, automobile producers, Sears and IHC
among them, were flooding the farm magazines with advertising. Searsintroduced a 2-
cylinder motor buggy in 1909 for as little as $335; IHC had introduced a 2-cylinder auto
buggy the previous year.** Hudson, Hupmobile, Maxwell, Mitchell, Overland, and
Winton were afew of the other automobiles advertised in Prairie Farmer and Farm,
Field and Fireside.*’ Ford, already an industry leader in 1910, scarcely needed to
advertise, after introducing the Model N in 1906 for $600 and the 4-cylinder, 20 HP



Model T in 1908 for the bargain price of $850. Ford’s success story with farmersis well
known. By 1920, most carsin the United States -- 60 percent -- were Fords; and farmers,
who made up 30 percent of the U.S. population, owned more than a quarter of al carsin
America.*®

Excitement with automobiles, between 1908 and 1920, likely stimulated interest in small
gas engines. While Table 1 indicates that farmers bought more automobiles than
stationary gas engines during these years, the editors and authors of Gas Review indicated
the contrary.*® One such writer noted in September 1908 that small gas engines were “so
numerous and so cheap” that many farmers were “ seizing the opportunity to lighten the
burdens of farm life.”*® Sears had atwo HP Economy gas engine that sold for $49.95 in
1908, and by 1912 the price had fallen to $41.75.>"

Many prosperous Midwestern farmers already had gas engines by 1908 and were the
farmers most likely to buy automobiles. But those who had not yet bought a stationary
engine found that a Ford could provide transportation as well as a versatile, lighter-
weight substitute for stationary power. Some farmers borrowed power from their
automobile by jacking up the rear wheels and attaching a belt. Experts advised against
the practice, but as car prices fell and used cars came onto the market, such practices
increased. In 1916 one farmer wrote to Gas Review about how he had turned a second-
hand Ford into a stationary engine for use with aline shaft.> The same issue reported on
an attachment devised for the front end of aModel T that could be attached to the engine
in about fifteen minutes and used to grind feed. Similar attachments could be adapted to
any make of automobile, reportedly without injury to the vehicle.®® Ron Kline notes that
such conversion kits came out as early as 1912 and turned the farm auto into the most
popular farm power source by about 1920.>* Sears devoted considerable coverage to
their stationary engine line during World War 1, when farmers were flush with cash. By
then the Sears engines came with built-in magnetos and could run on kerosene, which
was much cheaper than gasoline during the war. Coverage diminished in the late 1920s
and Sears began offering the more popular conversion kits for use with the Model T as
well as electric motors, milkers, and cream separators. By 1932, less than a page of the
Sears catalog was devoted to farm engines.>

The Farmer as Engine Mechanic

While reliable estimates of the numbers of gas engines on the farm in the early 1900s are
elusive, the farm gas engineis significant not so much for the aggregate power it
provided, but for the early training of hundreds of thousands of farmersin engine
mechanics. Those who have studied the introduction of the automobilein rural America
-- scholars like Wik, Flink, and Nevins — have given considerable credit to the expertise
of farmers trained on stationary gas engines.®® Farmers were aready market for a
rugged, low-priced automobile, and Henry Ford did the best job of satisfying their needs.
Just 12 years after the Model T was introduced, half the new cars in the world were
produced by Henry Ford.>" The well-trained mechanics on America’s farms hel ped make
the United States the leader in automobile production. An extraordinary record of the



training process of these mechanics appears in Gas Review, launched in January 1908 in
Madison, Wisconsin.

Farmers, eager to learn more about their gas engines, welcomed the magazine. Articles
provided troubleshooting guides, specific lessons on the workings of the gas engine,
advice on how to set up afarm shop with aline shaft to run several machines at once, and
advice on setting up a gas-engine powered electric plant for the farm. The question and
answer department was popular: farmerswrote to ask technical questions, sometimes
accompanied by diagrams, and the editors gave specific feedback. Questions dealt with
problems such as remodeling an engine from athrottling governor to a hit-and-miss
governor,> whether water or air-cooled engines were best for farm work, which fuel was
most economical, and what size pulley to use with aline shaft. The correspondence
section was equally popular with farmers who sent in pictures of their enginein use and
wrote about their experiences. Within afew years, pictures and stories of homemade
tractors became commonplace in the monthly issues of the magazine. In 1918 the
magazine changed its name to Tractor and Gas Engine Review to more properly reflect
its readership.

When farmers renewed their subscription, they included words of praise. Many wrote
that they would not like to missasingleissue: “I consider each copy worth many times
its cost to anyone who uses a gasoline engine.”>® Others commented that the only
problem with the magazine was that it did not come often enough, or they bragged that
with the help of the magazine they were always able to overcome trouble without expert
aid. A rural Kansas engineer, with some 20 years of experience with gas engines
(already in 1908), called Gas Review, “one of the best if not the best paper of itskind
ever published.”®® A North Dakota farmer wrote that he had just recommended the
magazine to afriend with a new automobile and noted: “I hope you will continue the
lessons in gasoline engineering down to the minutest detail.”®* Few were more emphatic
than the Wisconsin farmer, who said of the magazine, “I would rather read it than eat.” ©

The early engines were much more challenging than the advertisements and testimonials
in 1895 suggested. In particular, many of the early engines were difficult to start and
quickly developed a bad reputation. Experts who wrote for Gas Review in its debut year
remarked on that poor reputation. H. M. Bainer, Professor of Farm Mechanics, said
farmers had good reasons for not adopting gas engines more rapidly: “so many of the first
engines proved so unsuccessful.”® Some blamed inferior engines for giving al engines
abad reputation; and many warned against cheap engines. One correspondent noted:
“Nine times out of ten a cheap engine isn’t worth the powder to blow it up.”® Others
blamed the poor reputation of the gas engine in part on salesmen that overhyped its
potential %

Ignition systems were primitive in the early 1900s and notoriously problematic. By
1900, for most farm engines, batteries were replacing earlier “hot tube” ignition systems,
that relied on metal tubes heated red hot.*® Batteries, though an improvement, were far
from perfect; they might be weak, faulty, or succumb to cold temperatures and often
would need replacement at awkward times. Batteries were used with either spark plugs



or the simpler “make-and-break” igniter. (The latter relied on acircular current that
when broken provided a spark.) Spark plugs systems were especially susceptible to
moisture and short circuiting. Most early farm engines had make-and-break ignition.
Although moisture could also confound make-and-break ignition, more often the problem
was built-up carbon on the contact points.®” By 1908, self-sparking magnetos were
available that could eliminate the need for batteries. Asthe cost of magnetos fell, farmers
updated their ignition systems. Two Kansas brothers wrote to Gas Review in 1913 that
they had ordered a magneto for their eight HP engine, “because it uses up batteries too
fast.”® An lllinois farmer wrote, “After your little magazine came out | got wise and
bought a Hendricks magneto and since then my engine has been a dependable power.” %

Fuel quality was also a problem in the early 1900s. The gasoline obtained from wellsin
different regions of the country differed significantly. Not all farmers had underground
fuel storage tanks and some neglected removing the fuel when the engine would be idle
for extended periods. Thus the gasoline was often contaminated with water. Moreover,
farmers wanted to use the cheapest fuel possible. When gasoline prices rose, many
switched to kerosene (or even naptha or coal oil), but the heavier, less volatile fuels
ignited less readily.

Whether or not the farmer could start the engine depended not only on the engine and the
fuel, however; it also depended on the farmer. E.L. Vincent wrote, “When first made
these machines were rather complicated for the average farmer. ... The boyswith
inquisitive minds could unravel their mysteries,” but such boys, he said, were scarce.
Vincent claimed that the machines were less complicated by 1908, so that “amost any
farmer of ordinary intelligence,” could master them.” Others aso remarked on this
duality. A Pennsylvaniafarmer noted the need for “ahot spark and a cool head.” He
thought every farmer with a bit of mechanical ability that subscribed to Gas Review and
read it carefully should have agas engine.” J.B. Davidson, Professor of Agricultural
Engineering, said that the “unfavorable reputation of the gas engine” had changed by
1908 and that by then most farmers understood that, “reliability depends on the skill of
the engineer.” ™

Early farm engines required attention. Protection from the elements and regular cleaning
and oiling were critical, as was care in break-in. According to George Cormack, “Too
much care cannot be exercised in the starting up and operation of anew gasengine. . .
Carelessness during the first few days running may cause damage that will discount the
maximum efficiency of any machine for al time.” He recommended thorough reading
and re-reading of instructions, thorough cleaning and oiling, several preliminary runs of
the engine, appropriate adjustments and limited runs during the first week.” The same
author in a subseguent issue wrote on overhauling the gas engine. Even if the engine
were cleaned daily, he said, it would need a more thorough going over occasionally. He
considered this task to be “well within the scope of the ordinary operator even if heis not
aqualified mechanic.” According to Cormack, “ Thereisreally nothing difficult in taking
agas engine apart and fixing it up in good shape if reasonable careisexercised. . . .The
greatest trouble generally arises with the inexperienced man being in too great a hurry
and in being too careless in taking the machine apart.”

10



The availability of used engines afforded many men the opportunity to practice their
skills. As better engines became available, farmers often traded their old engine for a
newer more reliable engine, one with more horsepower, or even atractor. Others were
disappointed with the early gas engines and went back to steam power. An lowa farmer
wrote that his father had bought the area’ s first gasoline enginein 1901. He used it for
threshing on his own and other farms. For five years he struggled with the hot-tube
ignition but when he finally had to send for an expert from Waterloo, he got disgusted
and traded it for a steam engine.” For such reasons, used gas engines came onto the
market. Experts who wrote for Gas Review warned against buying them, but many did.”
They might put on a new ignition system and get them running again. One lowa farmer
decided it was “no trick to fix a gas engine when you once get the knack of it.” His
experience with engines began around 1910, and by 1917 he had repaired several small
engines that had cost him very little -- one had been through afire, and he rescued it from
the junk pile. His nine engines (one yet to be repaired) also included atractor.”’

A guy with aknack could get an old engine cheap and fix it up, and the skilled and
careful operator could avoid repairs and prolong the life of anew gas engine, increasing
the return on his investment; but the operator’s skill was also critical for the engine’s
efficient running. E.A. White stressed that careless operation could result in twice as
much fuel as necessary being burnt. The skilled operator would check for proper
compression, timing, proper adjustment of the exhaust valve to optimize performance and
efficiency; then by listening carefully to the engine, the operator would set the needle
valveto regulate fuel flow. “To sum up,” wrote White, “the economical running of a
gasoline engine depends almost entirely upon the skill of the operator.” ®

Thus while the early farm engines were fairly simple, they required care and basic skills.
With heavy use, cold, damp or dusty conditions, or months of storage, problems were
sure to develop. The farmers who owned them needed to become engine mechanics;
many readily rose to the challenge. A Kansas farmer summed it up thisway: “To get
along well with a gas engine one must have patience and common sense. When trouble
arises one should stop and think alittle before using awrench or a pair of pliers or
something that does more harm than good. | generally find some simple thing wrong
with my engine, either fuel, ignition or timing, when | have trouble.”

The Road to the Automobile and the Tractor

Those farmers who aready had skills with gas engines were among the first to buy
automobiles and tractors. Flink called farmers the “mainstay of the market for
automobiles’ by 1906. He reported that many agricultural states, like the Dakotas,
Nebraska, Minnesota, and Kansas, in particular, had some of the highest automobile per
person ratiosin the country in 1910.2° Meyer’s recent case study records how quickly
automobiles swept onto farms around Rockford, IL between 1909 and 1914.%' Farming
was prosperous during those years and many farmers who bought automobiles then had
bought gas engines between 1905 and 1907. Farmers who weren't early buyers of gas
engines knew they could get assistance from their neighbors who had become engine
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mechanics. Thus they felt comfortable buying an automobile, although the cost of $850
or so for atouring car in 1910 amounted to 160 percent of average annual factory
wages.

The correspondence section of Gas Review isfull of letters from farmers with multiple
stationary engines in addition to automobiles and tractors. A Washington state farmer
was rather typical of those who wrotein 1916. He had two gas engines and an
automobile.® A Kansas thresher man with four brothers wrote that they had four gas
engines among them — at least one of those was a gas traction engine.** A young North
Dakota farmer wrote in 1922 about how pleased he and his father were with their new
IHC Titan tractor. He noted that hisfamily also had aMaxwell car and two stationary
engines of 1 %2HP and 4 HP.*®

The gas tractor was introduced about the same time as the automobile, but it was adopted
quite slowly.® Early tractors had the same ignition issues the stationary engines did in
addition to many other problems; and since they were modeled after the big steam
traction engines, they were expensive. Asone lowafarmer wrotein 1913, “After paying
two to three thousand dollars for a [tractor] we are in no humor to help the manufacturer
correct weaknesses and faultsin design.”® Horses provided poor stationary power, but
they were quite effective in the field. Farmers needed automobiles for rapid
transportation, but speed was not an issue in plowing. Only when Henry Ford introduced
the Fordson tractor in 1917 did tractor salestake off. 1n 1908 there were less than one
thousand tractors on farms; by 1920 there were still fewer than a quarter million tractors
on farms. (See Table 1.)

While few farmers had bought tractors in 1908, readers of Gas Review were already
building their own. In August 1908, a 17-year-old wrote and sent a picture of the traction
engine he built with a small pumping engine and “old junk and such stuff.” A farmer
from lowa Falls also wrote of the small tractor he had built with athree HP engine. It
could travel up to five miles per hour and could carry two people.® These farmers had
not intended to build atractor that could perform in the field; they wanted tractors that
could self-propel and provide belt power without hitching up the horses to haul the
engine. Some built tractors that could also haul machinery — as did afarmer from
Lincoln, KS. Like most, he built it of “old pieces of machinery, such as old binders, old
mowers, and other things.” When he used his tractor for sawing wood and shelling corn,
he could haul the saw or corn-sheller with him.*

As months passed, more and more farmers wrote and sent pictures to Gas Review of their
homemade tractors. Soon nearly every issue had two or more letters from farmers who
had built their own tractors. One farmer wrote that he had built two tractors, and he was
not the only farmer who advised against doing so. But these men enjoyed the challenge
and were eager to share experiences. An lowafarmer wrote, “1 am going to build a
tractor thiswinter. | have been drawing up plans for it but have been unable at present to
perfect adifferential gear to satisfy my needs. | am going to build [the tractor] out of old
binder drive wheels and gearing. | would be glad to see some suggestions on thisin your

paper.” %
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Thereal trick was to build atractor useful for fieldwork — even the large manufacturers
struggled to build atractor that could pull a plow through heavy soil. A Nebraska farmer
wrote in 1913 of the tractor he made with a 30 HP E.M.F. automobile engine which he
used for discing and harrowing.®* (The disc and harrow rode on top of the soil, breaking
up the larger clods of dirt.) Another farmer wrote of the tractor he built primarily for
stationary work; he was surprised and pleased to find that he could also plow withit. His
story shows the mettle of these early rural engineers:

Having read considerable about homemade tractorsin [Gas Review], . . . and
having operated four different . . . tractorsin North and South Dakota and Canada
and owned five gasoline engines, | arrived at the usual conclusion that | could
build atractor, so | got some old steam engine wheels sixty inches high and
twelve inches wide rear, forty-two inches by six inches front, and a 25-horse
power four cylinder motor, shafting, gearing, angle iron, pipe fittings, bolts,

rivets, etc., and went toit. . . . It took all my spare time, and some that wasn’t just
exactly spare, for twenty-two months from the time it was started until it was
ready for use.%

Others converted aModel T for use as afield tractor. One farmer wrote to ask about the
advisability of doing so: “My ideaisto get agood secondhand car of 1914 or 1915
model, take the back seat off and put atruck frame and a pair of tractor wheels on and
have afarm tractor.”®® The editors replied that many companies had already introduced
kitsto do exactly that. A kit called the Pullford was introduced in 1917. It featured steel
tractor wheels that could be attached to a Ford in 30 minutes, according to the
advertisement, and it sold for $135.** That amounted to about $2300 in today’s dollars —
not atrivial sum but considerably less than the $750 a Fordson tractor would cost in
1918.% Given the deficiencies of the Fordson and other tractors of the day, the reliability
of horses, the availability of used cars, and the resourcefulness of farmers, it islittle
wonder that real tractors arrived slowly on the farm.

The slow adoption of the tractor has been dealt with elsewhere, however. Most studies of
the gasoline engine on the farm begin where this one ends — with the tractor. A few
historians, like Wik and Kline, have also carefully considered the impact of the
automobile on the farm. But, except as asmall part of much larger studies, scholars have
virtually ignored the role of the stationary gasoline engine on the farm. No doubt thisis
because the critical period for the gas engine was so short, the data on the numbers of gas
engines were so poor, and the ultimate impact of the tractor was so significant.*

This paper has made at |east two points that are worth repeating. First, it was the demand
for stationary power that first brought the gasoline engine to the farm. This fact has been
overshadowed with the near exclusive focus (especialy in the economics literature) on
the transition from horses to tractors for draft power. Initially even the early tractors
were valued largely as self-propelled stationary power sources. Second, the
overpowering significance of the farm gas engine was the role it played in training many
hundreds of thousands of farmers across the country as engine mechanics. It made the
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rapid diffusion of the automobile across America possible and contributed to America's
leadership in the automobile industry.
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