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An Investigation of Tambora
Hypotheses | & lIl in Relation to the
Invention of the Running Machine in 1817

By Jost Pietsch, Munich, Germany

rankenstein and Dracula
were a result of the eruption
of the Indonesian volcano
Tambora in 1815. My paper
presents research which
indicates that the invention
of the bicycle was not, however, a result
of this as has been proposed.’
In the year following the eruption,
the ash clouds of the volcano brought
extreme bad weather to the northern
hemisphere. A group of British tourists,
including some with literary ambitions
— Mary Shelley, John Polidori and Lord
Byron, were staying at Lake Geneva in
Switzerland and passed their time indoors
during those rainy days by writing horror
stories that have become very famous.2

1816 — The Year Without a Summer

he climax of ceop failures in the year 1816, and
stiowlall during the samumer, was o climanie catasiroe-
phe cauped by the volcanic etuption of Tambora on
the Sunda Islands, near Bali, in 1815, 15 where 50,000
imhabiiranes had been killed. The dust creared mioved
to the nosthern hemisphere, cansing peranent bad
weather. Even the Mew Englamd staces of Amcrica
were hir, and people froze o death, The United King-
dom hastily bowght com from the United Seares, and
the German countries from Bussia. Tn 1R17,'" a news-
paper in Mannheim, which had a Rhine harbour,
wrote that "by the present universal corn shoriage,
the usnal and nagiral transport links are toally dis-

sigaed and a regular circulation of corn supplics to

the interior of the con wasille becinise s

many horses have | d because of the

searcity of fodger et the bar in Playlaic’s diagram
for 1816=20 is already lower since the good harveses
of 1817, 1818, 1819, and 1820 counterhalanced the
pek comn price for 1816, This ¢ soeptional diation
fucled Dirais” exper imsents ance more, wich dhe

twi-wheeler as the resolt. Yet the retarn of the horse

cconomy afrer the first good harvest of summer 1817
abso caused the decline of the human-powered velog-
pede, as a result of hans and fines by the authorities.

Figure 1. Detail from Cycle History 11: The
Proceedings of the 11th International Cycling
History Conference (Cycle Publishing, San
Francisco) (2000), p32/33: The underlined
words are not to be found in the mentioned
source - Mannheimer Intelligenzblatt of 24
June 1817. Also, the assertion that people
froze to death in New England in the US is
not confirmed.

The genesis of the bicycle and its precur-
sor — the running machine - as a supposed
result of the volcanic eruption (Hypothesis
I) is a hypothesis but not a fact. It was first
presented at the 11th International Cy-
cling History Conference ® (11th ICHC)
in Osaka/Japan in the year 2000. The
paper’s author, Hans-Erhard Lessing, has
since continued to promote this hypoth-
esis with some adjustments (Hypothesis

"IT). My paper will review the attempts
previously presented to support the Hy-
potheses I and II, and there will be also
presented new evidence which challenges
these hypotheses. Finally, I will present
the results of my research that indicates
the ideas for the running machine came
to Karl von Drais from his understanding
of ice skating.

An incorrect quotation

After my unyielding research it is con-
firmed since 2015 that the quotation used
to support the Hypothesis I was not found
in the cited source or elsewhere. The
quotation was cited as being from the
newspaper Mannheimer Intelligenzblatt
of 24 June 1817 [Figure 1] It was given
as, “many horses have been slaughtered
because of the scarcity of fodder”. In
a hand written postcard from 14 April
2015 the author has called this quotation

Mannheimer Jntelligensblatt,

Nro. 50, Dlenfiags den2ten Suni 1817,

Delanntmadupgen,

lgll:.m DBerlanf ter Frakee und dle Be
: immueyg Sed Preifed bini,)
on Ermlgung, baf durdy tie allerodred
elngetcetene Gerraivefperre bie povobnten und
natirlichen Verlebrdverbinbungen ginalich pers
tiffen find, unb oid)f ju ermarim feht, rag
ficy uarer beagegeomdrtigm Dechltnifen eine
regelmdgige Girlulation ded verrdibigm @e
traided im Jrnern bed Ranbed bilve, vorydgs
lidh audy in berwveitern Wecradtung, bad nady
ooh nady tie Jabl ter Derliufer, ble cinen
Beceutenten UeberfGud befigen, fid (mme
mebr minbert, nnb taber um (o eber ¢in wue
dheclidies Jurdfhalien ter Dorrdrhe und eine
Euigrrung ter Predfe turd Ninflide Direed
%n Bejlrchten {ft; whtd ber Cinlan] und Dexe
auf ted Getraited unter felgentrn ndbern
Beftimungen tee dffent lihen Unflidr,
Boordnung wad Leitnng saterworfom.

English Translation:

Notifications
(Concerning corn sales and regu-
lated prices)

Considering that export bans for
corn have been enacted everywhere so
that the natural trading customs and
systems have been totally disrupted, and
as it is therefore expected that regular
corn supplies will not be available in the
interior of the country ---- corn trade
will be regulated to avoid an anticipated
usurious withholding of supplies and an
artificial rising of prices.

Etymolugisches Wirterhuch des Denlschen
Zentralinstitut filr Sprachwissenschaft, Berlin
© 1993 Akademie Verlag GmbH | 1504

Verkchr m, "Handelsverkehr, Umsaiz, Vertrish
von Waren® (1. Hilfte 18, Jh.), danach ‘(ge-
sellschaftlicher) Umging, Verbindung, Ge-
meinschaf mit jodm.” (2. Hilfie 18. Jh.), "das
Hinuncdhergehen ued -fuhren in der Offont
lichkeit, Befdrderung bew. Bewcgung von
Personen, Fahrzeugen, Clitern, Machrichicn
aul dafilr worgesshenen Wepen® (2, Hiilftc
19, Ih.y

Etymological Dictionary of the German
Language Berlin (1993)

Verkehr: trade (1st half 18th century),
then social relations (2nd half 18th
century) movement of persons and
goods, traffic of vehicles (2nd half 19th
century)

Figure 2. An announcement in the Mannheimer Intelligenzblatt that had been totally misinter-
preted in Cycle History 11, p. 32-33. The transport links were not disrupted as supposed. Instead
it should read "trade links". They were disrupted because of export bans for corn everywhere to
stop border crossing speculation. The German word Verkehr formerly did not mean traffic or
transport transport: it meant trade - see excerpt from the Etymological Dictionary in this Figure.
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a fake.* Subsequent to this, the words of
the quotation in dispute were found to
still be in use to support the hypothesis,
but now without quotation marks® and
without any source.* Conclusion: This
statement should not be relied on as evi-
dence for Hypothesis I.

The Tambora Hypothesis I incor-
rectly makes the connection between
the Tambora volcano and an impact on
traffic! The origin of this connection was
a misinterpretation of the German word
Verkehr ¢ nowadays meaning traffic in

general, but formerly meaning only trade.

In an announcement of the mentioned

54 Crabary

newspaper from 1817 [Figure 2], there
were reported disrupted trade connec-
tions because of export bans everywhere
for corn (grain) that were meant to

stop border crossing speculation. The
Tambora Hypothesis I misinterprets the
disrupted ‘trade’ connections as disrupted
‘transport’ connections and even assumed
for “1816...in Europe” a “breakdown of
traffic”.’

As an explanation, there was thought
to be a lack of horses — as reason for that,
there was thought to be a great number
of horse deaths in Mannheim in 1817.2
It was speculated that these deaths were
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Playfair | (1822), p39: Chart, showing at One View the Price
of Wheat & Wages of Labour by the Week 1565 - 1821.
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Playfair 11 (1822), p35: Chart of the Yearly average Prices of
the Quatern Loaf of best Wheaten Bread from 1740 = 1821,

Peak in the year 1800 & 1812/13

Figure 3. The peak prices for wheat and wheaten bread in England did not correspondent to
the year of the invention of the running machine, 1817, as referenced in all the publications for

Lessing’s Tambora Hypotheses.
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caused by this chain of events — the
volcanic ash clouds, bad weather, bad
crops, and finally, a scarcity of fodder.
The conclusion then was that an absence
of horses should have inspired Karl von
Drais to invent the running machine as
a substitute for them, although this said
absence of horses has never been proved.
The American author Gillen D’ Arcy
Wood took this conclusion, which had
been presented as fact, at face value.
Therefore he wrote erroneously of a
“decimation of Europe’s preindustrial
transport system” and also of an al-
legedly resulting genesis of the running
machine in his book Tambora, published
in 2014.° In his epilogue, he referred
explicitly to the paper in the 11th ICHC.
Then, in a chain reaction, some German
newspapers'® also adapted this story
without any proof for their articles that
celebrated the 200th anniversary of the
eruption of the Tambora volcano. There
was no attempt to correct this funda-
mental error suggesting that Lessing’s
incorrect interpretation of information
about the Tambora eruption and its role
in the invention of the ‘running machine’
by Drais was very welcome at these
newspapers.

Fahrmaschine in:
Badisches Magazin, 22. Dezember 1813

“A carriage without horses driven by one
in sitting person, invented by Baron von Drals”

Tednifde Cefinbung
unbt Ghren: Ausjeidnung.

Drer Kammerianter und Footmeifer Freghere ». Drald
bat feinen exfunbencn Wagen, ber obne Bforbe burdh ben
nfipenben Penfchen geteiehen, leidht unb fefnell finlfuft
— wit fchen vechln unferer Ranbesherefbaft — fo jebt
Dbrer Dajefdt bem Kalfer vom Rufiland
vorgefbet. Der Ponnrdy batte baran Woblgefallen, vex
langte am folgenben Tage bie nedmalige Dorpelguny;
dpferte « c'est bien ingenieuxs und fanbic bom Ecfinber
einen beilantenen Wing . fiie bad Vergnbgen , welched
w Abrer Kaifer]. Daicldt bamlt gemadht wocken frg. ™

\What 3 heese-play: 16 Btthe staps for Gne rotation of the whesl

ecormdnechion by H.-E. Lissing in “ustsmotiledt’fp 117,

here 3 pemons, b the hinaresl L aaly one tingle pevsont
Figure 4. An impossible human-powered
vehicle presented as possibly the idea of Karl
von Drais. Each tread would have moved the
machine less distance than one normal step.
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- p.313 =
The average temperature during the
last 16 yeara was in Karlsruhe;

- p.215 =
Weather-survey of Ettlingen, a town in

the Rhine=valley near Karlsruhe - the
capital of the Grand Duchy of Baden
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Figure 5. The climate in the upper Rhine-valley at the beginning of the 19th century.

Pleadings without a cause

All the papers presenting the Tambora
hypothesis contain a chart by William
Playfair from 1822 showing wheat prices
in England from 1565 up to 1821 divided
in 5-year periods of time." This chart
has been used to make the claim that
the absolute peak would have been in
1817 — the year of the invention of the
running machine [Figure 3]. A closer
examination of the chart reveals that the
highest peaks were in 1800 and 1812/13,
as shown in a second chart by Playfair,
based on yearly prices.

This misinterpretation of Playfair’s
chart with the 5-year-columns has
been supplemented with an enigmat-
ical reconstruction of Karl von Drais’
four-wheeled fahrmaschine from 1813
(and additionally with a drawing of the
running machine) [Figure 4]. In spite of
an historic report in Badisches Magazin'
saying the machine was driven by only
one person in a sitting position, the il-
lustration presented two persons; one for
driving and one for steering. The driving

person looking backwards had to tread on
rungs fixed around the rear axle to turn it,
together with the wheels; 16 rungs meant
16 treads or eight double-treads for one
rotation of the wheels. In the case of a
wheel with a 1 meter diameter, one turn
of the wheel advances the rider only 3.14
meters; or one double-tread would have
given way to less than 0.4 meters. Even
bigger wheels would not have solved the
problem of inefficiency. In a letter from
February 2016, I told the author that Karl
von Drais would not have been such a
fool to do so and that this reconstruction
would do him an injustice. We know
that the inventor from the very begin-
ning preferred his revolutionary double
cranked rear axle to be trodden directly;
as he later disclosed his secret was to
have one double-tread for one rotation of
the wheels.™

Data on the climatic situation in Ettlin-
gen, near the Badenian capital Karlsruhe,
from 1800-1816 is shown in Figure 5.
There really had been much bad weather
since 1816 as a result of the Tambora

- 16 -

but these made three quarters of the year.

ash clouds and there really had been a
reduction of the crop. But the situation

in the upper Rhine valley was better than
elsewhere. In the Grand Duchy of Baden,
the crop was reduced in 1816 only by 16
per cent.” And there was still much horse
activity in town [Figure 6], as report-

ed in the Mannheimer Intelligenzblatt
during Spring of 1817. The Tambora
Hypothesis I, however, uses reports about
dead horses from far away and from

poor regions, like the Black Forest, the
Swabian Alb, and even from France. The
situation in France was a special one after
the definitive defeat of Napoleon in 1815,
with subsequent political riots, problems
of supply, and the occupation by British,
Russian, and Prussian troops that con-
tributed significantly to the shortage of
horses in this area.

The German historian and expert on
the history of climate, Prof. Dr. Wolfgang
Behringer, declared, “it would be rather
impudent” to construct a causality be-
tween the Tambora weather and Karl von
Drais’ invention of the two-wheeler.'®
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Tambora Hypothesis I is refuted
by Tambora Hypothesis I1

The initial Tambora Hypothesis I has
now been replaced by Tambora Hypothe-
sis II. Hypothesis II claims that the birth
of the running machine was not a result
of an existing lack of horses, but rather of
an imminent lack of horses. This appears
on p. 51 in the catalogue of the bicycle
exhibition at the Technoseum in Mann-
heim, 2016/17."

This Tambora Hypothesis II refers to
the description by Karl von Drais of his
four-wheeled carriage without horses'®
published in early January 2014. In it he
still kept secret the foot-driven mechanics
of its rear axle, which led to some con-
fusion then and nowadays." Further, in a
great promotional effort he presented an
extensive collection of advantages of his
carriage. The first one was the absence of
any clockwork, which avoided the waste
of time for preparation and even the risk
of a technical breakdown. There were at
least ten advantages, such as the econo-
my compared with that of a horse. The
absence of the latter (i.e., a horse) should
avoid the problems of indisposition,
laziness, frightening, and accidents; it
would especially avoid whirling up dust,
it would give a free look-out in front, and
it would enable an opportunity to take out
a lady or two for a pleasant drive.

Besides some additional equipment,
like a covering or a luggage locker, the
inventor recommended his machine for
taxi services, for the delivery of letters,
or as substitute for the wheel-barrow.
And then under advantage number seven,
he saw a chance to sell it to the military.
He wrote: “In wartime, when horses and
their fodder often become scarce, a small
fleet of such carriages at each corps could
be important.” 2

A false reasoning
The Tambora Hypothesis II uses a
hint for an imminent requirement to have

Figure 7. The German national coin honoring
the 200th anniversary of the running machine
in 2017 shows a sportsman astride the inven-
tion, behind his shoulder a smoking volcano
from far away and below that a tiny coach
without relay symbolizing a supposed lack

of horses. These inclusion of the volcano and
coach without relay are based on the disputed
Tambora hypothesis.
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inspired the invention of the running ma-
chine more than three years later. But that
overstretches the intention of the inventor
who had only published a marketing
concept. And above all, an imminent,

or supposedly imminent, requirement is
not a guarantee for an invention, espe-
cially for such a revolutionary idea like a
one-track-vehicle! Therefore, the Tambo-
ra Hypothesis II, in my eyes, is based on
incorrect reasoning.

When Karl von Drais developed his
running machine there was already the
prospect of a good crop. The Mann-
heimer Intelligenzblatt from 3 June 1817
announced that there was enough grain
in stock for the supply of the inhabitants
with bread until the new crop was har-
vested. Even the supply of horses was se-
cure. The already new and tasty grass and
clover caused some nervous fever among
horses when they were surfeited — as
reported by Georg Friederich Tscheulin,
veterinarian at the Badenian court.?' He
declared, “I had to care for over 100
horses” beginning in May and June 1817,
and “not more than a one has died”. That
means the disease (hunger) was not as
lethal as supposed. Then he mentioned
the death of several horses elsewhere
as the work of bunglers and charlatans.
The decisive fact, however, is that at this
time the running machine was already
in construction, in test, and finally on its
way. Therefore the disease came too late
for Tambora Hypothesis I or II.

At last, even the supposed lack of
horses as a result of the eruption of Tam-
bora is refuted. A paper claimed without
evidence that, “horses starved to death or
were slaughtered before they starved...

Figure 8. Karl von Drais and his idea for
the running machine: The principle of glid-
ing on ice with the benefit of its momen-
tum should be imitable to solid ground by
means of an apparatus rolling on wheels.
With two wheels in line and steering, he
discovered — what a surprise - the miracle
of balancing. Collage based on a painting
by Joseph Paul Karg in 1819, showing Karl
von Drais.

Horseless transport
was now definitely
a desideratum” ?
Actually, the running
machine was never
thought to fulfill
horseless transport.
Another article stat-
ed, “obviously there
were no draught
horses at hand any
more”.2 Also, “there
were no horses
left”.2* A schedule
of the number of
horses in Germany
between 1800 and
1816 by Eberhard
Bittermann?® shows
a reduction in the
horse population at
this time of only 13
per cent. This is an
astonishing small
number, and, as
alluded to above, the
reason for this re-
duction in the num-
ber of horses lies in
the Napoleonic wars
of that epoch.

An article in New
Scientist % depend-
ing on only a single

FAIRBURN'S
WHIMSICAL DESCIRPTION

&F THI FEW

PEDESTRIAN CARRIAGE,
Pandy PHobbp-Worse,

—_—— e

The following account of the Murckine is given by the inven-
tor, Baron Charles de Drais, moster of the woods and
Jorests of H. R. H. the Grand Duke of Baden.

1. That on a well-waintained post rond, itwill ravel
up hill o5 fast as an active man can walk.

2. On a plain, even after a heavy rain, it will go six
or seven miles an hoor, which is as swift as a courier.

3. "When roads are dey and finn, it runs on o plain at
the rate of eight or nine miles an hoor, which is equal
to & horse’s gallop.

4. On a descent, it equals a horse at full speed,

Tts theory is founded on the application of & wheel 1o
the sction of & man in walking. With respect 1o the
economy of power, this invention may be compared to
that very antient one of carringes. Asa horse draws,
in a well-consiructed cardinge, both the carriage and its
load much easier than he eonld carry the boad alone on
his back ; so a man conducts, by means of the Accelera-
tof, his budy easier than if he bad its whele weight 1o
It is equally incontestible, that the
Accelerator, as it makes but one impression, or rut, may
always be directed on the best part of & road. Ona

ard road, the rapidity of the Accelerator resembles
that of an expert skaiter; as the principles of the two
molions areé the same. In truth, it runs a considers-
tle distance while the rider is inactive, and with the
same rapidity as when his feet are in metion.

support on his feer,

source, also links
Karl von Drais’
invention to the
eruption of Tambora.
However, the state-
ments made in this
article (relating the
expectation of fall-
ing prices for oats
and hay published
several months after the birth of the run-
ning machine with a supposed influence
of the Tambora volcano eruption from
the time before it was invented) is not
rational.

A national coin to commemorate the 200th
Anniversary of the Running Machine

A German national 20-Euro coin
in silver honoring the invention of the
running machine [Figure 7] shows a
rider in action on this machine and in
the background a smoking volcano, plus
a tiny coach without relay to symbolize
a supposed lack of horses. Sadly, the
Tambora Hypothesis has become the
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Qourtesy of Roger Jtreet

Figure 9. An English translation of Karl von Drais’ explanation of how
his running machine and its principle was taken from skating. From
Fairburns Whimsical Description of the New Pedestrian Carriage

or Dandy Hobby-Horse, London, UK, 1819. Colored caricature
pamphlet, as found in the Port Elizabeth, South Africa Public Library
collection, 16pp., circa 1818. (Courtesy of Roger Street)

basis for the design of that coin even
though the evidence for the hypothesis
behind the story is weak. It is important
to know that the promoter of the Tambora
Hypothesis was the historical adviser and
a member of the jury, which had decided
the design contest of the coin. It could be
understood as a creation of a so-called
alternative reality.

A great deficiency of the Tambora
Hypotheses I and II is that they do not
present any research about the technical
idea and its development to create the
running machine.

Karl von Drais and his ’Eureka!” on ice
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Karl von Drais’ special story begins
in winter not later than early in the
year 1817. We have found a reference
given by von Drais himself which — as
it seems — has been previously over-
looked. In this paper Drais declares that
his idea for the running machine came
from skating.?” And in his description
of his invention published in November
1817, he repeats it with some surprising
details: ”On a hard road, the rapidity of
the Accelerator resembles that of an ex-
pert skater; as the principles of the two
motions are the same. In truth, it runs a
considerable distance while the rider is
inactive, and with the same rapidity as
when his feet are in motion.”?® This last
sentence is a most important reference
to the momentum that can be achieved
with his machine as can also be done
when skating!

This means that Karl von Drais had
his “Eureka!” on ice and his inventive
idea was to transfer it to overland travel.
The easy preservation of the momentum
by gliding on ice should be imitable by
means of an apparatus rolling on wheels
over solid ground. It turned out that a
slender frame on two wheels, where the
wheel in front can be steered, and a seat
in between would work best to do the
skate-like propulsion and also to use the
power saving benefit of the momentum.
It offers the comfort of sitting while
kick-stepping the machine, which gives
an additional benefit by unburdening the
legs from the weight of the body, so that
they may use their whole force exclu-
sively for the movement. Both ideas save
energy. The principle that a weight is
more easily transported on wheels than
to be carried by an animal was already
used by Karl von Drais in his four-
wheeled human powered vehicle of 1813
called the fahrmaschine.

Momentum and the miracle of balance

The miracle of balancing the running
machine was an inconceivable phenom-
enon in spite of some experience from
skating. The ability to balance when
riding on two wheels in line was a reward
for the courage to build such a whimsi-
cal slim wooden machine, and it was an
experimental discovery made during tests
on steering the machine. Adding the bal-
ance board (i.e. an arm rest) to facilitate
the managing of the machine was also a
result of these tests.

Skating is a good exercise for learn-

ing how to balance, but it is transient,

as it is alternating from one leg to the
other. Therefore, the one-legged skat-

er is the true master of balance, or the
normal skater when one leg is lifted. The
similarity with the two-wheeler is only
fulfilled when the skater puts his skates in
line one after the other. With a little bit of
twisting one leg against the other he can
even manage the steering. In any case,
balancing on skates, or on two in-Ine
wheels, requires momentum.

Summary and Conclusion

The running machine is an amalgama-
tion of the principle of the fahrmaschine,
as self-transport and the principle of
skating — supported by the momentum and
especially by the surprising help of bal-
ancing. It combines the ability of propul-
sion and balancing with the comfort and
energy-saving benefit of sitting. The easy
handling to keep this apparatus upright by
means of its steering against the direction
of an imminent falling makes each rider
an equilibrist, a privilege limited before to
rope-dancers. An explanation of why Karl
von Drais never put cranks on the front
wheel of his new invention (even though
he had formerly been a pioneer in the use
of cranks) could be that he saw it as a
vehicle simply for ‘skating over land’.

No horse had to inspire the idea of
a running machine — not even a dead
one. Nor was an eruption of a volcano
necessary to cause Karl von Drais to
invent his two-wheeler which came to be
called the Draisine. It is clear that Karl
von Drais’ inspiration for the invention of
this history changing machine was “ice
skating”. @
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