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This paper is a continuation of my earlier paper [29] and it describes the years 1878-1895. | express my
gratitude to the following persons and institutions for their help: Lennart Odhner, Gunnar Odhner, Gosta
Sundin, Ol'ga Anan'eva, Sergei Frolov, ll'ya Vaganov, Valéry Monnier, Christofer Noring, Erhard Anthes,
Damon Tringham, the National Library of Russia at St. Petersburg, the National Library of Finland, Turku
University Library, Abo Akademi University Library at Turku, the National Library of Sweden, Deutsches
Museum Bibliothek, the Polytechnical Museum at Moscow, the National Museum of Science and Technology
at Stockholm, the Museum of Nordea Bank at Helsinki, the Arithmeum at Bonn, the National Archives of
Sweden, the US National Archives and hope that | have not forgotten too many others!

1. The Imperial State Paper Factory

On May the 1st 1878 [88], Odhner began his work at '9kcneanuny 3aroToBAEHUA rOCyAaPCTBEHHbIX
bymar', of which there exist several translations, such as 'the Imperial State Paper Factory' [7], 'the State
Paper Manufactory' [71] or 'the Special Office for the Preparation of State Documents' [21], however, in the
following, the name 'Expedition’ shall be used. This large paper mill and printing house was situated a little
bit southwest of the city centre by the canal Fontanka.
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Figure 1. A watercolour of the Expedition ca. 1910, ©http://forum.micex.ru/museum

After the Russian revolution in 1919, the name of the establishment was changed to Goznak, and the
company is still working under that name, see www.goznak.ru/eng/. A short history of the expedition can
be studied at [21], [34] and www.goznak.spb.ru/eng/about/history/, although there are also a few books
[84], [86]. The Expedition was led during the period 1861-1889 by the energetic F.F. Winberg (see
www.goznak.ru/main.php?page=283), who acquired the best machinery available [34] and also made great
organizational changes to improve efficiency. The Expedition actively participated in world fairs and received
praise for its products. One report from the Vienna world fair of 1873 runs as follows [32]:

"Die Kais. Russische Expedition zur Anfertigung der Staatspapiere ist ein Institut, das jedes, selbst in den
graphischen Kiinsten am weitesten fortgeschrittene Land mit Stolz das seinige nennen wiirde. Wenn die Jury,
indem sie dieser Anstalt das Ehrendiplom zuerkannte, sich dahin dusserte, dass sie durch ihre wahrhaft
eminenten Leistungen in photographischen Hoch- und Tiefdruckplatten, durch die geistreiche Combination
von Heliographie und Galvanoplastik und durch die mannigfachen wichtigen Anwendungen der
verschiedenen graphischen Kiinste zur Herstellung von Staats- und Werthpapieren so tief eingreifende,
bahnbrechende Erfolge erzielt, dass sie der hochsten Auszeichnung wirdig ist, so wird sie von keiner Seite
Widerspruch zu erwarten haben; sie hat damit nur Einiges von dem andeuten kénnen, was die
Staatsdruckerei ohne jegliche Ostentation uns vor Augen fuhrt. Die Fabrikation von Papier mit
Wasserzeichnungen in unvergleichlicher Klarheit und Zartheit, sowie von geschopftem Handpapier mit allen
den Eigenschaften, die man von einem zu Werthzeichen bestimmten Papier verlangt, wird in grossartigem
Maassstabe betrieben. Stempel und Matrizen, Clichés in Kupfer und namentlich in Eisen, eine Specialitat
dieses Instituts, die gerade fiir die Herstellung des farbigen Druckes in grossen Auflagen von wesentlich
praktischem Werthe sind, werden in vorzuglicher Qualitat geliefert. Buch- und Holzschnittdruck,
Kupferdruck, Lithographie, Autographie, Chromographie, Photogalvanographie, Heliographie,
Elektrotransformatypie, kurz jeder nennbare graphische Process wird dort nicht allein gelibt, sondern zur
Vollkommenheit gebracht, so dass die russischen Staats- und Geldpapiere, Brief- und Wechselstempel und
dergleichen als Muster fir alle gelten kénnen." and continues "Wir geben nur zur Kennzeichnung der
geschaftlichen Bedeutung der Anstalt folgende uns mitgetheilte neueste Data. Nicht weniger wie 17



Dampfmaschinen von zusammen 362 Pferdekraft stehen zur Disposition. In der Papierfabrik finden sich 14
Maschinen zur Bearbeitung der Lumpen, 32 Hollander, 30 Schopfbitten und 2 Papiermaschinen. Die
Druckerei besitzt 58 Schnellpressen und 60 Handpressen, nicht zu reden von Photographie, Guillochir-,
Couvert, Perforir- und Numerirmaschinen. Sie beschaftigt im Hause 1400 bis 1800 Arbeiter und ausser dem
Hause je nach Umstdanden 300 bis 1200."

The highest prize "Ehren-Diplom" at the Vienna world fair was given to Expedition for its merits in
groups 12 (graphic arts) and 11 (paper industry). Besides Expedition only 6 other exhibitors received this
honour at class 12 and 13 exhibitors at class 11 [68]. Eleven persons working at the Expedition received
personal medals for their contributions. In 1878 Expedition received at Paris world fair following awards:
diploma equivalent to grand prize at classes 9 (printing, books), 10 (stationery, book-binding, painting and
drawing materials), 12 (photographic proofs and apparatus) and class 25 (bronzes and various art castings
and repoussé work) and silver medal at class 11 (general application of the arts of drawing and modeling)
[17].

Twenty years later, at the World's Columbian Exposition, the official catalogue of the Russian Section
[71] had the following about the Expedition in 1893. "The manufactory was founded in 1818; reorganized in
1861, acting since on commercial basis, the Crown giving orders and paying for their execution mostly at
the rate of a copeck per sheet. Half of the clear profit is retained as income by the Treasury for the cost of
building and equipment, which amounted at the above mentioned date of reorganisation 1861, to upwards
of 4,5000,000 roubles. The other half is distributed between the employers and workmen as gratuities. The
manufactory is not subsidized by the Crown. Yearly 43,000 poods [704,340 kg] of paper are produced, over
260,000,000 sheets printed, about 850 poods [13,923 kg] of printing type and blanks cast and over 122
poods [1,998 kg] of Galvanic-stereotypes engraved. Annual value of production 2,700,000 roubles. There
are 57 steam engines (1000 H.P.), 25 steam boilers, 6 gasmotors (66 H.P.), portable engine (50 H.P.), 8
boilers and 8 bleaching boilers, 120 printing machines, 3 dynamos, 15 engraving machines and appliances.
Own water courses, gasworks, electric lighting, mechanical workshop. Employed 2,353 workmen, 717
workwomen and 241 minors. Materials principally Russian, but a small part foreign. Sale to Government
offices and private institutions in Russia."

At the Columbian exposition, the Expedition exhibited [71]

1. Typographic, lithographic and other prints,

2. Copper and iron electro types,

3. Banknotes at present in circulation,

4. Postage stamps and post cards,

5. Share certificates and bonds,

6. Municipal and police stamps,

7. Photographs,

8. Samples of paper,
9. Samples of work executed by scholars of the establishment; drawings and engravings,
10. Typographic articles.
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Figure 2. The display of the Expedition at the World's Columbian Exposition, Chicago, 1893, in [85] ©National Library of Finland.
The German report [8] writes. "Die Expedition zur Anfertigung der Staatspapiere in St. Petersburg (Staatsdruckerei) ging mit gutem
Beispiele voran, indem sie, wie immer, eine glanzende Ausstellung aus allen Abtheilungen des grossartigen, weit verzweigten
Instituts veranstaltet hatte. Lange Papierfahnen, hinter denen elektriches Licht brannte, fielen dem beschauer in erster Linie auf; es
wurden an denselben die verschiedensten Wasserzeichen fiir Staats- und Werthpapiere veranschaulicht.”



2. W.T. Odhner at the Expedition

The new job at the Expedition, which Odhner calls a bank, began quite well. However, even though the
machines were good, the work was rather inefficient and the accumulated amount of waste considerable.
Odhner was able to apply his industrial experience to print products such as banknotes and government
bonds more efficiently. On October the 1st (12th) 1878, Odhner wrote to his brother Hjalmar [43] as follows:

"Som du troligen hért har Ryska Regeringen tagit ett inhemskt lan - pa 300.000.000, och papperen héar

till har vi pa dessa 2"® manader tillverkat - det har varit en kolosal bradska, som haft det goda med sig att
jag haft tillfille att utomordentligt utmarka mig sa att jag hos var Director blifvit en riktig gunstling, ty dels
genom egna uppfinningar och tillstallningar, dels genom ett férnuftigt ordnande af arbetet har jag bringat
det derhdn att man i. s. f. 40% - utskott som man foérr haft numera ej har mer dn 5 a 6% -

Jag har ifven haft mycken heder och glidje af mitt arbete, fatt 16fte om pa 6kning pa min Ién m. m. och
tror mig komma med stora steg ga frammat."

The letter continues with news of a numbering device that was combined with printing presses and
made possible the numbering of documents in one stage. Earlier, this had to be done separately after the
printing. As an assistant, Odhner also received permission to hire his brother, Sannfrid.

"Men nu kommer det som skall glidja dig mést af allt. Jag haller pa med en ny af mig uppfunnen
inrattning genom hvilken ett papper af hvilket flera milioner arligen tryckes, skall kunna tryckas och
numreras (hvarje ark med olika nummer) pa en gang - for att géra nodiga apparater erbjéds mig en
medhjelpare och det har lyckats mig att fa Sannfrid antagen hartill - han ar sedan nagra dagar i verksamhet
far en fér sina férhallanden ganska anstédndig I6n af 62 1/2 Rubel manatl. och som utsigter finnes a mycket
arbete sa trad han dfven kunna pa 6fvertid fértjena ganska mycket, (ty 6fvertids arbete blir serskildt betalt).
Han har nu tagit en liten niatt waning mitt emot oss och kan emotse ett lungt, beqvamt och latt bréd till
doddagar, det dr ej utan att jag haft betdankligheter att rekomendera Sanfrid en plats under mig, i anseende
till hans yttrest sjelfstindiga och egenkira karaktar - hans stillning var dock sa kritisk och inkomster sa
sma att jag ej kunde lata tillfillet ga mig ur hdnderna hoppas att allt skall ga bra, och att han snart skall fa
en sjelfstandig stéllning” [43].

As Odhner wrote to his sister Anna [44], he was content with his permanent job and even with the
salary, but to pay his debts he still had to take new loans because everything cost more than before and
there had been illness in the family.

"En liten Benifice for att upphjelpa affdarerna vore dfven hégst 6nskvard ty min narvarande stadllning ar ej
serdeles lysande. Jag har visserligen en plats som jag i alla afseenden kan vara glad at ty den &r sédker och
jag kan vara viss om att innom ett par ar hafva min rikliga utkomst, men f. n. lemnar den knapast dagligt
bréd - och om gamla skulder betalas sa maste nya goras - hartill har dfven de daliga tider som hir harskar
mycket skuld - ty alla férnédenheter kosta det dubbla mot forr - och vi hafva dessutom detta ar knappast en
vecka haft friskt i huset - ty antingen har jag, Alma, eller barnen varit i behof af Docktor och medicin - f. n.
ligga bade Alma och Alexander - Dock hoppas jag det ej skall bli nagon alwarligare sjukdom."

Odhner does not specify his own salary, but according to the original documents of the Expedition cited
in [88], it was originally 1600 roubles a year plus 400 roubles for the rent of a flat. From the beginning of
1881, he received the rise mentioned in the letter [43] above, amounting to 500 roubles. He was also
promoted to the head of the specially-established numeration department [3]. After 3 years of work, i.e. in
1881, Odhner also received a great golden medal for his innovations [33]. In addition, Odhner was also
highly esteemed in the hierarchy of the Expedition. Although he was officially registered as a master
technician, he received the higher salary of an engineer [3], [88].

In 1886, the Expedition hired engineer Ivan Ivanovich Orlov (1861-1928) [51], (see also www.goznak.ru/
main.php?page=284), who developed a new printing press capable of producing multicolour images using
only one printing plate. This new printing method was immediately implemented by the Expedition and
Odhner was chosen as the producer of these and all later Orlovian presses to the Expedition. As late as in
May 1917, the provisional government of Russia needed vast amounts of new banknotes and the Expedition
ordered several Orlov printing presses from the Odhner factory to be delivered in the spring of 1918 [84],
[89].

The Orlov printing press was used for the first time in 1892 to print new 25 rouble banknotes, (see
www.goznak.ru/main.php?page=285) and the results of the Orlovian printing method were exhibited by the
Expedition at the world fairs of Chicago 1893 and Paris 1900 [51]. A German report [8] from Chicago runs
as follows: "Auch ein Verfahren zur Herstellung des Untergrundes bei Werthpapieren in Vielfarbendruck,
durch welches jede beliebige Farbenzusammenstellung mit einem Male gedruckt werden kann, wurde
gezeigt, allerdings ohne zu verrathen wie es gemacht wird." The details of the printing were still kept secret
in 1917 [95]. At the Paris Universal Exposition 1900, the Expedition again received the highest award 'hors
concours' at class 11 (typography - various impressions: appliances, processes and products) [16], but it is
of course difficult to say exactly what the contribution of the Orlovian printing press was in this.

3. The paper business of W.T. and Sannfrid Odhner

In autumn 1882 the Odhner brothers, together with an Englishman also working at the Expedition,
founded a common business to produce paper cut in special forms. For example, they made signs for
display windows, special papers for cupboards, papers under biscuits and cakes and Christmas decorations
consisting of flags of different nations on a thread. Sannfrid Odhner had made such things earlier, but the
Englishman had an extra room in his apartment where they employed 1-2 boys to do the work. The
business was promising and Odhner was working every day until midnight while designing and constructing
different paper-cutting devices for the job.

"Har begangnas ej eller rattare finnes ej att kopa utskuret papper for kyltar etc. och Sanfrid har varit
mycket besvirad af sddant arbete fér sliagt och vdnner, ty han har fér sddant verklig talent. Han har derfére



redan ldnge spekulerat pa att till forsiljning tillvirka sadant, och vi hafva till och med progekterat en maskin
derfér. Den blefve dock nagodt dyr och arb[e]tsam att géra, for hand ansaga videt ej l6na sig, och dessutom
hadde vi ej passande lokal, och det har ej blifvit nagodt af saken. Fér nagon tid (3 veckor) sedan talade han
dock hdarom med en ung englandare i banken som liksom Sanfrid skulle behéfva nagon bifértjenst. Han var
genast lifvad for saken - lemnad ett af sina rum pa nedre botten, képte for nagon rubel papper och de
borjade med 1 eller 2. pojkar att fér hand hugga ut papper - det gick strykande at, och det ser ut som om
det vore ett verkligt behof, och som det lemnar 100%, torde det blifva en god affar - de hafva afven af
bisquit fabrikanter, sockerbagare etc. blifvit uppmanade att tillvirka papper for deras lador - men som de
hartill behofva maskiner, sa hafva de uppfordrat mig att inga i bolaget hvilket jag dfven gjordt, dels emedan
jag tror att det ar en affar och dels emedan jag ar o6fvertygad att de utan mig knappast skulle kunna reda
sig. Jag ar derfor nu 6fverkapad af arbete for att gora rationella verktyg, och sitta affiren i gang - och
arbetar till 12 hvarje natt." [47]

None of the three companions had any capital to make the necessary investments, so the Odhners
discontinued the business with their English friend and found a new companion, Mr. Barwin, who had
money. Then Sannfrid hired a large apartment and, employing a mechanic to make the machines needed,
started with 5 workers.

"Vara pappers affarer gér med stora steg framat och det dr anledning att hoppas att det skall blifva en
stor affar med tiden. Med var férsta kompanjon (Sanfrids) hafva vi upphort ty han hadde ej hvad som felade
oss - penningar. Vi hafva emellertid bérjat med en annan som har penningar tillrackligt och ar mycket
intresserad for saken, och som dessutom (med Sanfrid pa tu man hand) har gifvit Sanfrid 500 Rubel fér att
trycka 150,000 sty pappersflaggor till Julen. Sanfrid har tagit en vaning pa 5 rum och kok. Jag har dit flyttat
min svarv och verktyger, en mekaniker dr angagerad med 50 Rub. manatl. for att géra maskiner och till dess
dessa blir fardiga arbetar vi med 5 arbetare for hand. Forr an maskinerna blir fardiga dr det ej nagon storre
affdr att férvinta. Jag har dock redan den férsta i arbete och tviflar ej pa att den ej skall lyckas, och hoppas
om en 2 a 3 veckor hafva den fardig och tror att vi sedan skall fértjena penningar” [48].

The machines were, of course, all designed by Willgodt Odhner. Somewhat later, they even had a
salesman and 15 employees working like bees and Sannfrid’s wife as a master. Sannfrid writes "Vi hafva nu
rysligt mycket att gora ty vi halla just som best pa att géra i ordning 150,000 flaggor for julgranar som Mr.
Barwin och jag spekulera pa. Fa se huru affairen kommer att ga, men enligt hvad som kan synas utaf de
bestéillningar och det omdéme som gjordts angaende dem utaf alla som jag wisat dem till. Tycka det som
om de skulle fa en god omséttning ga de alla at sa har jag for min del fortjenat en 700 a 800 rubel.
Dessutom hafva wi nu fatt war férsta maske fardig for hyllpapperet och den gar alldeles utmarkt hwilke ni
kunna se af inneligande prof. Jag berdknar med temmligen nogrann sdkerhet att vi skola kunna sédlja en 4. a
500,000 listor under julen. Vi hafva nu engagerandt en agent som hela dagen igenom sysselséatter sig med
att skaffa nya bestillningar sa att jag slipper nu ifran en af de swaraste af alla mina géromal. Om ni sage
min waning sa skulle ni werlkligen férundra Eder, ty jag har der syssellsatt hela dagen igenom 15 personer,
stora och sma alla flitiga som bien och min rara Gumma som maistare for dem allihop” [42].

It is not known what happened to the paper business after 1882, but evidently no great fortune was
made with it.

An interesting fact cited above is that Odhner moved his lathe and other tools to this paper workshop
[48]. Evidently, Odhner made his first arithmometer at his home in 1875 just with this equipment and this is
the only surviving letter where the tools are mentioned. At this stage, the Odhner mechanical factory did not
yet exist in contrast to what is stated by the official history [67].

4. Family life

In the summer of 1882, Odhner visited Sweden for the first time since his arrival in Russia. He had with
him the entire family, except the youngest child Georg (1880-1910). One of the aims was to teach Swedish
to the older children, Alexander (1873-1918) and Alma (1877-1950), because they could barely speak a
word of it [46]. Odhner's brother-in-law, Arvid Ahlin, rented a villa near Stockholm for the family, but by
November 1883, Odhner had not been able to pay the rent because of great medical expenses and the fact
that the 1883 gratuities from the Expedition were small [49]. The family remained in Sweden longer than
Odhner, and back in St. Petersburg he became disgusted with life there. He then worked hard in the
evenings completing a turnstile (see http://en.wikipedia.org/wiki/Turnstile) for counting and controlling
ticket sales that he had put to one side for two years. "Wid min aterkomst fran Milarens grona strinder och
Stocholms polerade gator och annan herlighet, fann jag hir allt sa smutsigt och eldndigt, och nir jag sag
huru godt och trefligt alla menniskor lefde der hemma kidnde jag en sadan bondanger och sjalfférakt ofver
att hafva gjordt ett sadant land som Ryssland till mitt hemvist, och utan Gumman och ordning i huset,
hadde jag det sa otrefligt och trakigt att jag var halft vriden, och som jag sjelf insag, oférmégen att skrifva
ett férnuftigt bref. Fér att ridda mig slog jag mig alldeles fértviflat pa arbete, tog i hall med en maskin som
jag fér 2M¢ ar sedan lagt a sido, (fér att rakna och kontrollera billjettférséljning) som jag nu afslutat och som
blifvit mycket bra, och praktisk, och méjligen torde blifva en affar. Konstruerade 2"¢ maskiner fér Hjalmar
(af hvilka jag afven egenhandigt fardig gjordt en) for tillverkning as franska kardonger, och hvilken jag om
nagra dagar skall skicka till honom" [47]. These turnstiles of Odhner were later widely used for passenger
steam ships operating on the canals of St. Petersburg [66], [69] and also in amusement parks.

After the trip, four more children Julie (1882-1970), Nestor (1884-1886), Irma (1887-1942) and Olga
(1990-7?) were born, see the church record of the family in Figure 3. Of the children, Emilia (1875-1877) and
Nestor had died before 1891 and are therefore not found there.

In 1896, Alma Odhner married engineer Valentin Odhner, the son of merchant Aron Odhner, at whose
shop W.T. Odhner had worked as a young boy in Stockholm [67]. There was a Swedish elementary school at
St. Petersburg, but the Odhners, as did many other well-to-do Swedes, decided to send their children to the
German St. Petri school, which was of high repute. Georg Odhner was in the same class as Karl Siewert



whose parents were Baltic Germans from Riga. Georg fell in love with Siewert's sister Martha and they
married in 1903. Later there were two more marriages when Karl Siewert married Julie Odhner and Reinhold
Siewert married Irma Odhner. After Georg Odhner's death in 1910, his older brother, Alexander, married his
widow in 1912, so we can count 3.5 marriages between the Odhner and Siewert families. For Odhner's
youngest daughter, Olga, there evidently were no more Siewert sons available, so she married her cousin
Konstantin Wildtgrube who was a son of Alma Odhner's sister [58].
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Figure 3. Odhner family page in the 1891-1905 church record book of Swedish St. Katarina Lutheran congregation of St.
Petersburg, ©National Archives of Sweden. On the opposite page there is information about confirmations and communions
attended by the family and also the death date of W.T. Odhner.

All other children except Alma were thus married to Germans and spoke German at home. At least,
Georg Odhner moved to the German St. Petri congregation. After the 1917 revolution, the youngest
daughters, Irma and Olga, and their families remained in St. Petersburg, then called Petrograd, but the rest
of the family, including Odhner's widow, Alexander and Martha Odhner with Georg Odhner's children,
Valentin Odhner with his family and Karl Siewert with his family emigrated to Sweden.

Like many families in St. Petersburg, the Odhners, too, used to live during the summer outside the city
in a summer cottage (known as a 'dacha’ in Russian). In 1881, they rented one [45], but later built their own
in Yukki, situated about 25 kilometres to the north of the city along the railway to Finland. If it had been a
short distance farther, like the villa owned by Nobel family, it would have belonged to Finland from 1917 to
1939 and the Odhner family would have retained ownership of it during that time.

5. The mechanical factory of Odhner

No surviving letters exist from the ten-year period 1884-1894, so the history of the Odhner mechanical
factory must be studied by other means.

Odhner liked to work in evenings at his private workshop, where he made different devices for the
Expedition. This is described in [13] "Herr Odhner antog nu anstallning som mekaniker i kejserliga ryska
statspapper- och sedeltryckeriet och etablerade samtidigt uti sin bostad en mindre mekanisk verkstad, dar
han utarbetade en massa forbattringar, nya uppfinningar och apparater foér tryckeriet i det han samtidigt
fortsatte arbetet med sin dlsklingsidé - raknemaskinen." The director of the Expedition evidently
appreciated this work by Odhner and advised him to start an own enterprise as early as in 1878 [66]. The
actual time is difficult to determine, but one can assume that the commercial workshop was founded when
Odhner rented an apartment and workshop at Rizhskii Prospekt 26, just opposite the Expedition, see Figure
4.

Because the workshop was so near, Odhner could oversee the work there. Most of the orders must have
come from the Expedition at the beginning, so he probably had permission to visit the workshop during his
working hours. Odhner himself used 1886 as the founding year in [71] and in advertisements and this is
also given in [22], [70] and [97]. The official Russian factory list [94] also states 1886 as the founding year,
but later ones, for example [100], [101] and [106], always mention 1887. Of course, Odhner knew the facts
better than others, but this contradiction may be caused by Russian bureaucracy. It was quite cumbersome
and all entrepreneurs had of course to obey the Russian legislation which was relatively complicated. For
example, in Western countries all that is not prohibited is permitted, but in Russia everything that is not
explicitly permitted is forbidden [9]. The number of papers to start and also run an enterprise in Russia was
considerable and perhaps official permission to open a workshop was only granted in 1887.

Martin [33] must have known the facts, but using his customary imprecise language, the text claims
(according to the English translation) that "The large-scale manufacture of the Original-Odhner did not
commence until 1886 when the W.T. Odhner factory, St. Petersburg, Tarakanoffski Per. No. 4, was specially
built for this purpose."” The incorrect reference to large scale manufacture in 1886 was adopted by Wassén
[67] and by all other Western publications except [30]. This short article, [30], is remarkably trustworthy,
correcting all the errors of [67] even though it is the only source mentioned.



In the beginning, the only machine in the workshop was a pedal-driven lathe [64], which evidently was
the same lathe mentioned above. The number of workers must have been small, possibly former
subordinates of Odhner at the Expedition. In 1889, Odhner employed his cousin, engineer Valentin Odhner,
who had graduated from Royal Institute of Technology in Stockholm (the same institute where Odhner had
studied, but now renamed) in the same year. Before Valentin arrived at St. Petersburg, he completed the
compulsory Swedish military service [23]. At Odhner's workshop, Valentin was probably the only engineer,
and he acted in technical matters as Odhner's right hand man [13]. According to [13], Odhner's older son,
Alexander, was the commercial assistant. No evidence exists concerning Alexander's studies, so it can be
assumed that after school he assumed responsibility for the sales and finances of the workshop. The first
time he is mentioned is in the Swedish address calendar of 1895, where he appears with the title
'bookkeeper' [26] while in the Russian one [74] he was called a 'cashier’.
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Figure 4. A map of St. Petersburg showing some important places. Number 1: Expedition at Fontanka 144; Number 2: Odhner

factory 1893-1918 at Tarakanovskii Pereulok 4; Number 3: Odhner's apartment 1896-1905 at Fontanka 150; Number 4: Carr &
Macpherson shipyard at Vasily island; Number 5: Ludvig Nobel's mechanical factory; Number 6: Rosenkrantz factory; Number 7:
German St. Petri church and school; Number 8: Swedish St. Katarina church; Number 9: Gostiny Dvor department store; Number

10: Lutheran part of Mitrofani cemetery. Odhner's workshop was situated between Number 1 and 2.

In 1890, when the production of arithmometers began, the workshop had one 2 H.P. steam engine, the
number of workers was 20, and the annual production value was 11,000 roubles [94]. Sources [56] and
[105] explicitly mention that Odhner still worked at the Expedition then. The Russian catalogue of the
Columbian Exposition of 1893 [71] states that the workshop had one 4 H.P. petroleum motor, 20 various
lathes, 25 workmen and 10 children and an annual production value of 30,000 roubles. These figures are
evidently from 1892 even though this is not directly stated.

1892 was the year when Odhner finally quit his work at the Expedition and devoted his time entirely to
his workshop [13]. After 14 years in a secure position, this was a great change. More room was needed for
growing production, but for that purpose capital was also required. Because Odhner did not have money, he
took an Englishman, Frank Hill, as his partner. Similarly, other calculating machine inventors needed
investors to help them. For example, Frank Baldwin needed the financial support of Jay Monroe, Dorr Felt the
support of Robert Tarrant, and Hubert Hopkins the support of James Dalton. We can estimate the time of the
beginning of the Odhner-Hill partnership by examining the instructions for arithmometers. The first
instruction booklet of 1892 [78] was approved by the censors on February the 5th, and Hill is not yet
mentioned there. The second instruction of 1892 [5] was approved on September the 28th and the producer
was referred to as the Mechanical Factory of Odhner & Hill. Thus, we can say that the co-operation between
Odhner and Hill began at some point in the middle of 1892. Hill was probably an investor, and thus did not
participate in the operation of the company. The address book of 1895 [74] lists the owner and manager
W.T. Odhner, another owner, F.N. Hill, a chief engineer, Valentin Odhner, and a cashier, Alexander Odhner.

The company of Odhner & Hill expanded swiftly. As noted above, it was now called a factory and the
beautiful letterhead shown in Figure 5 was printed. Sources [76] and [98] even claim that a branch factory
was founded in 1892 in Berlin.
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Figure 5. The letterhead of Odhner & Hill, ©Gosta Sundin. The undated letter by Odhner has been addressed to Odhner's cousin
Ernst Wallgren [29] and [58] and it considers Wallgren's rangefinder already patented in Sweden, Germany and Russia.

The company also succeeded in buying the neighbouring building to their workshop at Tarakanovskii
Pereulok 4, see the map in Figure 4. In the book [102] listing the houses of St. Petersburg and their owners
in 1891, the owner was not yet Odhner or Odhner & Hill. According to the data of [7], the land here was not
very expensive, but to begin the operation of the factory one had to invest a significant amount in buildings
and machines. The new owners quickly built a new factory which was equipped with all the modern
conveniences and was completed in 1893 [13] "Genom energi och inventios skicklighet i sitt yrke utvecklade
Odhner sina fabrikers verksamhet sa betydligt att den sténdigt fordrade utvidgning af arbetslokalerna, och
ar 1893 hade den uti hans bostad pabérjade verkstaden vuxit upp till den fabrik, som fotografien utvisar"
and further "Den ar 1893 nyuppforda fabriken forsags med den tidens modernaste inredning, bland annat
angpannor fér naftaledning och de Lavals angturbiner for savil kraft som elektrisk belysning”. The
telephone was installed for the factory in July 1893 [99], and the letterhead of Figure 5 has probably been
printed in 1893. There were also apartments at the factory, and Odhner lived there until 1896. Figure 6
shows the factory in 1894.

Figure 6. Odhner & Hill factory from a 1894 advertisement, see Figure 25. On the street there is the new 2-storey factory, but the
buildings in the backyard are evidently older. Because the building was not situated by a canal, the transport of raw material and
products had to be performed by horse carriages.

By 1903, the third storey had been built onto the factory [13], and by 1908 the buildings in the backyard
had 2 storeys, too [70]. An interesting photo taken in 1908 is shown in Figure 7.

The factory was equipped with the best-possible machines and the arrangement of work was carefully
planned to make mass production of calculators possible [70]. Until that point, calculators had been
produced only when ordered [54], but the Odhner factory, together with Felt & Tarrant Co. in Chicago, was
the first which used modern principles to produce calculators in quantity without knowing who will buy
them. In 1893, the effect of the new factory building and other investments can be seen clearly. According
to [76], [88] and [97] there were now 98 workers and two steam engines with a total capacity of 20 H.P., the
annual value of production being 123,000 roubles. These facts are evidently from original source MepeueH
$habpuk n 3aBoaos, 1897, which | have not seen.
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Figure 7. Odhner's factory at Tarakanovskii Pereulok 4 in 1908 [81]. The chapel of the Expedition in the background can also be
seen in Figure 1. Odhner started his workshop in 1886 between the factory and the chapel on the corner of the Rizhskii Prospekt
and Tarakanovskii Pereulok.

The factory building still exists in a renovated form, but in 1952 the street was renamed Pereulok
Ladygina (sic!) after the electrical engineer and inventor of light bulbs A.N. Lodygin (1847-1923) [103].

Many enterprises in Russia hired expensive foreign craftsmen to perform the most demanding jobs. It is
remarkable that Odhner only had Russian workers, which he trained to make the precise parts needed [13].
This was not easy, and there were also other difficulties in operating a factory in Russia. "Svarigheter som
forstorats genom de tyngder som belasta industrien i Ryssland, sasom t. ex. det stora antalet helgdagar,
den raa och svarinofvade arbetspersonalen, dyra och illa forarbetade materialer och sa godt som ingen
hjdlpindustri for en specialbranch som Odhners" [13]. A public article such as this could not mention the
bribery which was so common in Russia.

Odhner was a perfectionist wanting to make excellent products, thus he used the best materials and
carefully monitored the quality of the products [61], [70]. As a result, Odhner's factory could produce not
only calculating machines, but many other instruments, too, and the factory was highly esteemed in Russia.
It also was one of the few Russian enterprises capable of exporting products other than raw materials [66].

The partnership of Odhner and Hill did not last long. In the address book of 1895 [74], the company was
still called the Mechanical Factory of Odhner and Hill, but no longer by the publication of the 1897
arithmometer instructions [79]. Because the number of calculating machines made by Odhner & Hill is
smaller than the production amount of 500 of the first year, it is natural to assume that the co-operation
ended around 1895. One reason for no longer needing the financial help of Hill was certainly the royalty
income for patent rights paid after 1892 by Grimme, Natalis & Co. of Braunschweig, Germany [18], [19].

The brief duration of this partnership suggests that Odhner was not a very co-operative person. In
addition, his earlier projects with Ludvig Nobel and Karl Kénigsberger [29] were not very successful. Of
course, inventors may be difficult persons, but at least the above-mentioned American calculator developers
evidently had better relations with their sponsors.

6. Products other than arithmometers

In the beginning, the Expedition was the most important employer for Odhner's workshop, but the
production was quite diverse. During the time the calculating machines were being made, their proportion in
the sales represented approximately half. The production palette varied and of the various products, one
can mention cigarette machines designed by Odhner capable of producing 4000 cigarettes in an hour, Orlov
printing presses, small mechanical precision instruments and castings of brass, aluminium and cast iron
[64]. In addition to these, other production included turnstiles for ships and amusement parks [66], [69],
control systems for trains [81], and on the military side, sights, rangefinders and munition cartridges for
artillery [3], [106]. Very little is known of these products, but an artistic piece produced is shown in Figure 8.



Figure 8. A pair of candelabras made by Odhner's factory. Photo ©Gunnar Odhner. The height is 29 cm and the production date
unknown. There are no manufacturer marks.

Of the Orlov printing press, there is, fortunately, some data. After the preliminary experiments carried
out by Orlov in 1890, the first 25-rouble banknotes were printed, but Orlov wanted still better printing
quality and designed an improved press. A few parts for this were ordered from abroad, but Odhner made
the rest. As Orlov writes in [92], he was very content with the work done by Odhner, but not at all with the
foreign supplier.

"OceHbio e 1891 ropa c 3ToM LEeNblo MHOM Bblla KOHCTPYMPOBAHA YXKe Lefias MaluHa, rnaBHas 4acTb
KoTopou bbina 3akasaHa 3aech B MNeTepbypre Ha 3aBoae "OaHep" U BbINOAHEHA NOA MOUM JINYHbBIM
HabnoaeHNEM; OCTaNIbHAA e YacTb MallMHbI Bblna 3akasaHa 3a rpaHuuen. Hago 3amMeTuTb, YTO YacTb
MalWHbI, NOCTPOEHHAsA Y HAC, bbla BbINO/IHEHA YAauHee U CKopee, YeM 3arpaHuYHas, B KOTOPOW HEKOTOPbIs
4yacTu A Aaxe BbIHYXAEH bbi1 Nepeaenats; BCIeACTBME 3TOMO neyaTaHMe HA 3TOW MalwunHe 060POTHOW
nponucy Ha kpea. bunetax 10-p. 4. obpasua 1894 ropa Havanock Tonbko B ABrycte 1893 roaa.

Ha ocHOBaHMWM BblWenpuUBeAEeHHArO s OKOHYATENIbHO PeLlmnaCca CTPOUTb MaLMHbI Lennkom B Poccuun, nog,
CBOUM HabnoaeHveM.

34eCh 1 OCTAHOB/IIOCh HA TOM, HACKOJIbKO BaXKHO 3TO A€N0, T.—€. MOCTPOMKa TaKMUX CNeLnasbHbIX MAaWWH B
Poccun.

Hy)HO 3aMeTWTb, 3TO AeNio 6bIIO COMPSAKEHO C MACCOM XOMOT U B3S/10 MHOIO TpyAa v BpeMeHu. Ha moe
cyacTbe, HaWwencs NpeaaHHbI CBOEMY AeNy ManeHKun habpukaHT, No NPOUCXOXAEHMUIO LWBeA, KOTOPbLIN, C
npucywemn MHOCTPAHL,AM aKKypPaTHOCTbIO, Kak Hayas, Tak U A0 HACTOALLAro BpeMeHW NpoaosKaeT
M3roTOBNEHME MOMX MalMWH. M3 ManieHKOW MacTepCcKon Tenepb, 6naroaaps NocTponke 3TUX MaLUWH,
06pa3oBanca NPUANYHLIN 3aBOAMK; B HAcToALEee BpeMs OH nMeeT 6onee yem Ha 300.000 py6. 3aka3oB Ha
HOBbIS MALWHbI, HO, OYEBUHO, AeN10 3TUM AANIEKO He OrpaHnMynuTCs."

Figure 9. The Orlov printing press in [93], ©Russian National Library.

From that point on, Odhner built all Orlov presses without outside help and in 1898 the Expedition
already had 30 of them in operation [93]. At the time of the Paris world's fair, the Expedition already had 33
presses and some were sold to foreign countries [64]. A drawing of an Orlov press capable of printing 500
-800 sheets in an hour is shown in Figure 9. The construction is rather complicated and the prize must have
been considerable. According to the Russian factory list printed in 1912, the sales of printing presses were



then greater than that of arithmometers [101].

Figure 10. The department of Orlov presses at the Expedition ca. 1900 from [90], ©Russian National Library.
7. Improved 1890 arithmometer

When Odhner established his workshop, it was of course easier for him to continue with the
development of the calculating machine. Now he had workers for making the parts needed and Odhner
himself could concentrate on planning.

On March the 30th 1889, the slide rule inventor and associate professor Arthur Hasselblatt of St.
Petersburg Practical Technological Institute gave a talk at a meeting of the 'St. Peterburger Polytechnischer
Verein' about calculating devices evidently without knowing anything about Odhner's 1877 first calculating
machine version. Odhner, who was also a member of the society, attended the meeting with the present
version of his calculating machine with him and participated in the discussion after the speech. "Herr
Odhner fiihrt hierauf eine von ihm selbst construirte, hoch interessante Rechenmaschine vor, deren Princip
im wesentlichen mit dem der Thomasschen Maschine zu Grunde liegenden lbereinstimmt. Indem Herr
Odhner bemerkt, dass sein Apparat, mit dessen Vervollkommung er noch beschaftigt sei, sind zunachst am
besten fiir Multiplikationen und Divisionen eigene" [12]. Thus, the design of the calculator was not as yet
then finished. Even though the exact time of the completion of the design is not known, we can call it
Odhner's revised 1890 model or more briefly, the 1890 model.
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W.T. ODHNER,
St. Petersburg,
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Figure 11. The title page to the first Odhner instructions, ©Russian National Library.



On May 16th 1890, the censors approved Odhner’s combined advertising brochure and instruction
manual [4] consisting of a one-page preface and 7 pages of instructions. The instructions contain a short
description of the arithmometer and 8 simple numerical examples of calculation, where the extraction of
square roots is not yet considered. The booklet was published simultaneously in Russian and German. The
Russian version has a place for the prices of 11-digit and 13-digit machines, so a capacity of 13 was already
planned at this stage, even though the patent drawings and first surviving arithmometers have a capacity
only of 11. See Figure 11 for the cover of the German version of the instructions owned by the National
Library of Russia. Its interesting preface, cited without the date by [33], [52] and [62], follows.

VORWORT.

Das Bediirfniss, nach einem einfachen, sicheren und
billigen Apparat, mit Hilfe dessen unsere Zahlenrech-
nungen ausgefithrt und controllirt werden konnen, ist ein
lingst empfundenes. Viele, teils fir allgemeine, teils fir
spezielle Rechnungszwecke eingerichtete Apparate wurden
bereits hergestellt. Von allen diesen Maschinen jedoch fand
nur eine, der von dem Elsasser Thomas 1820 construirte
sogenaunte ,Arithmometer®, im praktischen Rechenwesen
Anwendung. Indess blieb, der complicirten Construction
und des hohen Preises wegen, seine Verbreitung eine sehr
beschrinkte.

Nach 15-jahriger Arbeit und stetigen Verbesserungen,
gelang es mir endlich einen Apparat herzustellen, der
seinen Vorgingern gegenitber sehr wesentliche Vorzige
besitzt, die mich hoffen lassen, dass er allen gerechten
Forderungen geniigen und mit der Zeit in keinem grosseren
Geschifte fehlen wird.

Die Vorziige meines Arithmometers sind folgende:

1. Kleines Volumen, die Grundfliche betrigt nur
7 X5 Zoll.

2. Einfache und unzerbrechliche Construction.

8. Unfehlbar richtige Wirkung, also Garantie einer
mathematischen Genauigkeit der Rechnung.

4. Elegantes Aussehen.

5. Einfache und leicht zu erlernende Behandlung.

6. Oelung ausgeschlossen.

7. Billiger Preis.

‘W. T. Odhner.
St. Petersburg, 1890.

Figure 12. The preface to the first Odhner instructions, ©Russian National Library.

Thus, there must have been some functioning Odhner arithmometers at the beginning of 1890. A little
later, on June the 9th, Odhner received the following official certificate signed by the public notary
confirming his rights to the calculating machine [88]:

"YpocTtoBepeHue

1890-ro roaa vioHa Mecaua 9-ro AHA Mbl, HUXKenoanucaswmecs Kenurcbeprep n K°, cum yaoctosepsem,
4YTO CYyeTHas MalmnHa noj, Ha3BaHueM "ApudmomeTp", Ha KOTOPYIO HaMu B3ATbl Npusuaerum B Poccumn B 1879
rofy u 3a rpanuueto 8 1878, 1879 n 1880 rogax, ectb n3obpeteHue rocnogmHa Bunsroata OgHepa B C.-
MeTepbypre, C KOTOPbLIM Mbl XOTENM IKCMIyaTUPOBATh €r0 U306peTeHME, HO TaK Kak B HAacTosALLee BpeMms r-H
OpaHep xenaet caMOCTOATENbHO MPUCTYNUTbL K SKCMAyaTalUn CBOEro, Tenepb yay4lweHHoro, M3obpeteHus, To
Mbl Mepefanu emMy B3ATble HAMU NPUBUJIEMMM HA €r0 CYETHYIO MallMHY, BoOOLLe OTCTYynaeM OT 3TOro Aena u
CBMAETENbCTBYEM, YTO Mbl K F-HYy O Hep HUKaKUX NPeTeH3Un no 3TOMY Aeny He UMeeM U BNOoCIeACTBUM

3aABAATb TAKOBbIX He byaeM.
C.-MNeTepbyprckuit nepsomn ruabauH

Kynew, Kapn Asryctosud KeHurcbeprep,
Topryowmuin noa dupmon Kenurcbeprep n K°."

This document was needed because the Russian 1879 patent of the calculating machine was registered
by Kénigsberger & Co. After a few days, on June the 21th, Odhner filed his Russian patent application for the
new design with several important improvements and changes [76], [88].



"B NlenapTtameHT Toproenu n ManydakTyp
Lliseackoro noanaHHoro
Bunbroata Teodunosmua OaHep.
MPOLWEHUNE
B 1878 roay BbigaHa JenaptameHTom Toproenu n MaHydakTtyp rocnoaam KeHurcbeprep un K° 3-x
NETHAA NPUBUNIErUSA HA N306PETEHHYI0 MHOI CYETHYIO MALWWHY, U TaK 3TO M30bpeTeHMe A0 CUX MOP eLLe He
NpuBeAeHO K UCNOJIHEHMIO U 3KCIUTyaTalus ero Tenepb npeacTaBieHa MHe rocnogamu KeHurcbeprepom um K°,
COrNacHO NpuiaraeMoMy Npu CeM HOTapManbHOMY YA0CTOBEPEHUIO, TO NMOKOPHeNLLE npolwy JenapTameHT
Toproenu n MaHydakTyp BblAaTb MHe, Kak U306peTaTesito 3TOW CYETHON MALUMHKK, 10-TK NeTHIO0
NPUBUNIErMIO HA TaKOBYIO. BcneacTeme caenaHHbIX MHOK 3HAYUTENbHbLIX YIYYLIEHUNA U U3MEHEHUN B
KOHCTPYKLMU 3TOW MAWWHKU NPUAArald Npu CEM HOBbIE YEPTEXMU U ONUCAHNE OHOW.
Bunbroat Teodunosuy OgHep.
C.-NeTepbypr/ 21-ro NioHa 1890 roaa.
XutenbctBo umeto: B C.-MeTepbypre no PuxckoMy npocnekTy, 4. Ne 26."
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Figure 13. Russian 1890 patent drawings taken from [76].

For the new version, Odhner had read the criticisms of Kirpichev [87] and evidently also studied the
patents of Baldwin and Wertheimber. The input was now read from the cover, not from the pinwheels and
the clearing mechanism of the revolution register (counter) was better etc. Inside the calculator Odhner had
added an extra pinion between the pinwheel and the number wheel, see Figures 13 and 14.

The pinwheel is also more compact than the previous version and resembles much David Isaac
Wertheimber's 1843 English patent, see Figure 15. Wertheimber was a sales agent of French Dr. Didier Roth,
and he let several scientists among them Charles Babbage inspect Roth's two calculators. Babbage
expressed "the most unqualified admiration at their unparalleled ingenuity of construction” [63].
Wertheimber also succeeded in selling four Roth's calculating machines to Queen Victoria [63]. The pinwheel
of Figure 15 was in fact patented in France by Roth on 24th November 1842 as the third addition of his first
calculator patent, but the patent was never printed [39].

The application for a 10-year patent in Russia was admitted as number 315 for the year 1892 [104]. The
patent drawings scanned from [76] can be seen as Figure 13. In addition to Russia, Odhner simultaneously
applied for a patent in several European countries. The patent was admitted on 29.8.1890 in France (Nr.
261806), 30.8.1890 in Luxemburg, 15.9.1890 in Belgium (Nr. 91812), 26.9.1890 in Sweden (Nr. 3264),
9.10.1890 in Norway (Nr. 2117), 15.12.1890 in Austria-Hungary (Nr. 45538 in Austria and 69363 in
Hungary), 29.8.1891 in England (Nr. 13700), 13.11.1891 in Germany (Nr. 64925) and 15.6.1892 in
Switzerland (Nr. 4578). In the USA, the patent was filed on 3.1.1893, just before the arithmometer was
exhibited at the World's Columbian Exposition in Chicago. The patent was admitted on 13.2.1894 (Nr.
514725). The German patent document can be studied at www.geocities.com/SiliconValley/Horizon/ 1404/
patodh2.html#strt and the US patent at http://v3.espacenet.com/origdoc?
DB=EPODOC&F=0&IDX=US514725&QPN=US514725. The drawing in the German patent shown in Figure 14
does not contain as many details as the Russian one and is therefore much easier to understand. It is
interesting that it shows the alarm bell not yet included in the Russian patent and in the first arithmometers.



Figure 14. The improved 1890 version of the Odhner arithmometer according to the German patent drawing at
www.geocities.com/SiliconValley/Horizon/ 1404 /fpatodh2.html#re, ©Andries de Man. The alarm bell already exists here.

Figure 15. The pinwheel of Didier Roth was patented in England by Wertheimber in 1843 but not printed until 1856 [24], ©Abo
Akademi University Library.



As Odhner himself noted, the calculator was sent to market in 1890 [13] and this is also known by [30]
and [83]. The sales thus began in the summer of 1890, and at first Odhner sold arithmometers from his
workshop. Some prototype models were probably tested outside the factory before the official beginning of
the sales. Thus O.G. Spennemann writes in his recommendation letter dated November the 16th 1891, that
he bought an Odhner arithmometer two years ago and that it has been used in his office since that time [5].
The earliest information of a mass-produced Odhner arithmometer in use is from July 1890 when the
insurance company 'Poccuitckoe ObLLECTBO 3aCTPax0BaHUA KanuTanos U A0X0A0B yupexaeHHoe B 1835
roay' started to use one and found it especially useful in interpolation and in computing percentage tables
and differences [5].

The first exported calculator apparently went to Odhner's brother-in-law Arvid Ahlin, who exhibited it at
the hotel Gota Kallare in Goteborg on September the 5th 1890 [56]. In Moscow, the sales agent for Odhner
was T. I. Hagen [77]. The sale of calculators was difficult at that time and soon the firm of Emanuel Mietens
at the department store Gostiny Dvor (it is still in existence) in St. Petersburg took care of it. Mietens' firm
remained as the general agent for Odhner in Russia from 1892 [78] until 1917 and Odhner sales were
directed by Albert Menge [59]. Odhner arithmometers were also sold in St. Petersburg through the journal
Schetovodstvo [105] and O. Richter's store selling optical, mechanical, meteorological, physical, technical,
chemical, medical and other instruments at Moika Ne 59 [96].

Odhner started a powerful publicity campaign for his new calculator and succeeded in the autumn of
1890 in having news of it included in, for example, the Russian accounting trade journal Schetovodstvo
[105], the general scientific magazine Nauka i Zhizn' [77] and the newspapers Novosti [75] and St.
Petersburger Herold [31]. Because they were news, Odhner was not required to pay for this publicity. We cite
the Petersburger Herold of September 9th (21th) 1890 [31]:

"Arithmometer nennt sich ein intressanter, handlicher Rechnenmechanismus, wie er von der Firma W. T.
Odhner in St. Petersburg construirt und in den Handel gebracht ist. Viele, theils fiir allgemeine, theils fir
specielle Rechnungszwecke eingerichtete Apparate wurden bereits hergestellt. Von allen diesen Maschinen
jedoch fand nur eine, der von dem Elsasser Thomas 1820 construirte sogenannte "Arithmometer”, ein
praktischen Rechenwesen Anwendung. Indess blieb, der complicirtem Construction und des hohen Preises
wegen, seine Verbreitung eine sehr beschrankte. Langdauernden Bemiihungen des gen. Constructeurs ist es
nun gelungen, einen einfacheren und billigeren Apparat herzustellen, mit Hilfe dessen unsere
Zahlenrechnungen ausgefiihrt und controlirt werden kénnen. Wir hatten Gelegenheit, die Leistungen des
Apparates in Augenschein zu nehmen und kénnen nur die Vorziige des neuen Arithmometers von W. T.
Odhner als da sind: kleines Volumen, einfache und unzerbrechliche Construction, richtige Wirkung,
elegantes Aussehen, einfache und leicht begreifliche Behandlung, sowie billiger Preis u. a. m. bestatigen und
mochten hiermit die Aufmerksamheit unserer Leser auf diesen neuesten automatischen Rechnenmeister
gelenkt haben, welcher vom Geschafte H. Odhners, Rigascher Prospect 26, zu beziehen ist.”

As in all other articles of this type, the information on the instructions [4] was used. Odhner also gave a
talk about his calculator at the meeting of the 'Polytechnischer Verein' on 27th September 1890. He had with
him not only an arithmometer, but also drawings and a demonstration model [37]. Because German was not
Odhner's native language, the paper was probably written by Arthur Hasselblatt, who was the editor of the
journal.

The prices of 11 and 13-digit arithmometers were 75 and 100 roubles [77], [105], but the subscribers of
Schetovodstvo received a 10% discount if they bought the arithmometer at the office of the journal where a
specimen was available to be tested.

Odhner's general agent in Sweden, Norway and Denmark was his brother-in-law Arvid Ahlin, who also
did active marketing. He printed two Swedish brochures in 1890, photos of which can be seen in [67, page
44; English version page 40]. In addition to these, the picture shows brochures printed by Ahlin's Norwegian
agent, Captain Adolf Beckman, in Oslo and his Danish agent, Borgerson & Co., in Copenhagen. Of these
four, a reprint of the other Swedish brochure [72], see Figure 16 and the short Danish brochure [50] have
been found. In 1891, Ahlin published a 39-page Swedish instruction booklet [73] of 120 calculating
examples containing, for example, the calculation of square and cubic roots. There are also examples where
the calculation is different on 11-digit and 13-digit arithmometers. The first facsimile edition of it appeared
1899, when Ahlin no longer worked as an agent for Odhner. This collection of examples was intended as
supplementary material to the Swedish instruction manual which has not yet been found.

In addition to the Russian publicity news cited above, the instruction brochure [65] published in Swedish
by Odhner’s Finnish agent, Aksel Paul in January 1891, cites parts of articles published in the Swedish
magazines Gotegorgs Handels-och Sj6fartstidning [56], Skanska Aftonbladet, Géteborgs Posten and
Vennerborgs Tidning and states that there are many more.

Some Finnish newspapers also noticed Odhner's invention. Hufvudstadsbladet on 13.9.1890 [40] and
Ostra Finland on 16.9.1890 [57] copied parts of Swedish article [56] without seeing the calculator and a little
later on 23.9.1890 Hufvudstadsbladet [41] translated Russian information from [75]. In Finnish language an
interesting newspaper article [6] published on 2.12.1890 considered also the construction of the
arithmometer and even elementary calculations. Sales of the Odhner arithmometer began in Finland at the
beginning of 1891 and there were large advertisements on the first page of the Finnish newspaper Uusi
Suometar on January the 9th (see http://digi.lib.helsinki.fi/sanomalehti/secure/showPage.htmI?
conversationld=2&action=entryPage&id=426525), 11th, 13th, 14th, 15th and 17th accompanied by a short
article [28]. An identical advertisement appeared in Swedish in Hufvudstadsbladet on 8.1, 9.1 and 10.1, see
Figure 17. The price of an arithmometer was given as 350 Finnish marks [14], and the present value of this
would be € 1330 according to the calculator provided by Nordea Bank. However, it is not specified whether
this is for an 11 or 13-digit version. The price could be compared with the 550 marks budgeted in May
1890 for the Central Statistical Office of Finland to buy a French arithmometer (probably Payen), see http://
digi.lib.helsinki.fi/sanomalehti/secure/showPage.html?
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SrocknoLM i Oktober 1890.

Hirmed ofverlemnande till Eder beskrifning
i den Odhnerska Raknemaskinen, som ofver
allt, der den forevisats, viickt allmiin beundran,
beder jag fa fista Eder uppmirksamhet pd nedan-
stiende ovanligt billiga prisnotering for en sé nyttig
och tidsbesparande apparat.

Af den Odhnerska Riilknemaskinen tillverkas

for niirvarande endast tvenne storlekar:

Mindre storleken inrymmande till och med foljande tal

i den ena factorn: 999.999.999]
i den andra » 999.999 ¢ Pris 160 kronor.
i produkten: 99.999A999.999r

Stirre storleken inrymmande till och med foljande tal
i den ena factorn: 999.999.999
i den andra » 99.999.999 3 Pris 210 kronor.
i produkten: 5).099.999.!)99,99!)'

Framdeles kommer att tillverkas en stirsta storleken, inrymmande till och med
foljande tal:

i den ena factorn: 9.999.999. 999‘ Priatinnn | heataman
S estarr

i den andra > 999.999 Jsm}“”lwm e ]300 i

i produkten: 9.999.999.999.999.999 ] ~ : e

Allt fritt ombord eller & jernviig i Stockholm och mot extra kontant ligvid.
je maskin forvi

as uti en prydlig polerad lada.

lan upp en ir bosatt i S:t Petersburg och der & cgen fabrik tillverkar

maskinerna, som redan vunnit stor efterfrigan inom alla linder, sd torde skriftliga reqvi-

sitioner snarast insiindas till undertecknad under adress Mister-Samuelsgatan 41 B, 1 tr.

seende.
Ehuru jag skall beflita mig om, att gora allt, for att inom kortaste tid effektuera
inkomna order, niodjas jag af forut anforda sk

upp, Stockholm, der maskiner komma att finnas till pi

, att, nu till en borjan, betinga mig cirka
sex veckors leveranstid, riiknadt frdn orders ingfing.

Ofverlemnande den sinnrika apparaten uti Eder viilvilliga higkomst tecknar

Hogaktningsfullt

.
Arovid Ahlin
Generalagent for Sverige, Norge och Danmark.

Kontor: Master-Samuelsgatan 41 B.

Figure 16. Facsimile of the original 1890 one-page brochure printed in October 1968, ©National Museum of Science and
Technology Stockholm. The price of an 11-digit arithmometer is 160 crowns (corresponding to 8110 crowns in 2006, see
www.myntkabinettet.se/raknare.htm) and that of a 13-digit arithmometer 210 crowns (corresponding to 10645 crowns in 2006).
The time of delivery is said to be about 6 weeks. The price of a 15-digit arithmometer was not yet determined but estimated to be
about 300 crowns.
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Figure 17. The advertisement for the Odhner arithmometer in Hufvudstadsbladet 9.1.1891, ©The Finnish Historical Newspaper
Library 1771-1890 at http://digi.lib.helsinki.fi/sanomalehti/secure/main.html?language=en

According to the preface of [78], 500 calculators were produced during the first production year. This
number seems to be quite trustworthy, so we can estimate that arithmometer nr. 500 was made in the
middle of 1891. Some of these have even survived to this day. The calculator with the smallest serial
number about which there is information is number 50 with a capacity of 11 digits and the script on the
coverplate in German. It was originally bought by Malaremejeriet dairy near Stockholm. The company was
quite satisfied with the calculator, and had in 1911 bought a new model of Odhner calculator [15]. Probably
the Hadar Schmidt company, which at that time was Odhner's agent, wanted to have an ancient
arithmometer in their office and therefore took the old one as an exchange. The arithmometer was then
exhibited at the business show held in Stockholm on 15-24 September 1911, which included a special



department celebrating 25 years of activity of Odhner's company [15]. Later, arithmometer nr. 50 belonged
to Odhner's grandson Willgodt Odhner, [67, Swedish version page 26] who sold it at the end of the 1950 to
the Original-Odhner factory at Gothenburg. It was then exhibited at the entrance hall of the factory, but its
present location is not known.

Arithmometer nr. 52 at National Museum of Science and Technology, Stockholm and nr. 57 at
Atvidabergs Bruks- och Facit Museum, both with a capacity of 11 have also survived. The former has been
slightly refurbished, but the latter is in its original form, see Figure 18.

Figure 18. Arithmometer nr. 57 in its original case, photo ©Christofer Noring. Its capacity is 11 and the script is in German. The
paper glued to the lid is in Swedish and provides contact information for Arvid Ahlin and it also requests users to read the
instructions carefully before using the arithmometer.

It is possible that the wooden cases made during three first years were constructed by Sannfrid Odhner,
who then was part owner of a box factory [1], [25]. The wooden case where the calculator should be kept
when not in use is inconvenient for everyday use. Grimme, Natalis & Co., who made sewing machines
previously, bought the Odhner license in 1892 and built their calculators like sewing machines on a wooden
plate with a separate cover. Odhner later adopted this system. The first known arithmometers with a
capacity of 13 are nr. 147 (see http://rk86.com/frolov/odhner-147.htm) and nr. 216 shown in Figure 19.
Depicted arithmometers 57 and 216 have the typical brass coverplate with copper inlays, but arithmometers
nr. 52 and 147 have a nickel plated cover and a different logo, similar to one seen in Figure 26.

Of the production in the first half of 1891, arithmometer nr. 313 (capacity 11) was used in Odhner
advertisements in 1950 and arithmometer nr. 324 (also capacity 11) belongs to the National Museum of
Science and Technology, Stockholm. Of the 13-digit models, there remain but two, arithmometer nr. 468 at
a small Finnish parish museum, and arithmometer nr. 525 at the National Museum of Science and
Technology, Stockholm.

Of the production from the latter half of 1891, only arithmometer nr. 765 (capacity 13) at the
Arithmeum in Bonn and arithmometer nr. 780, owned privately, are known. The only early calculating
machine which can be precisely dated is the special arithmometer, nr. 852, donated by Odhner to Crown
Prince Gustaf, later King Gustaf V of Sweden when he visited St. Petersburg from January 26th to February
the 3rd 1892 (new style) and met the Swedish colony in St. Petersburg. The stages of the visit can be studied
in both Swedish and Russian newspapers, and also in the department 'court circular' of The Times. This
luxury arithmometer has a front plate of silver, a decorative penholder, a special velvet-lined case,
instructions bound in leather, and the engraving "H. K. H. Kronprins Gustaf underdanigast af uppfinnaren"”.
King Gustaf donated the arithometer to the National Museum of Science and Technology in 1946 [27]. This
13-digit calculator is the last known made by Odhner alone without Hill and its serial number matches well
with the information of that 500 arithmometers were produced during the first year [78].



Figure 19. Arithmometer nr. 216 with a capacity of 13 and Cyrillic script at Nordea Bank Museum, Helsinki. The bank is the
original owner, although its name has changed several times over the years. The device was evidently bought in January 1891,
when marketing began in Finland, even though no documents regarding the acquisition exist. When the museum was established
in 1938, this calculator already belonged to its collection [38].

The second printing of Odhner's instruction manual [78] was approved by censors on February the 5th
1892 and only the Russian version of it has been found. The size of the brochure is 16 pages and the cover
claims that the invention has been patented in all countries. This kind of exaggeration in advertisement
seems to be typical for Odhner products. As we saw above, the US patent application had not yet been filed
at that time. The number of numerical examples provided is now 26, including one example of the
extraction of a square root. The main agent for Odhner for the entire Russian market was already Emanuel
Mietens at Gostiny Dvor department store on Nevskii Prospekt. He maintained the agency to the end of the
activity of Odhner factory in St. Petersburg.

S =

Figure 20. Odhner arithmometer nr. 852 (capacity 13) at the National Museum of Science and Technology, Stockholm. This
calculator was produced in January 1892 and is the gift of the inventor to Crown Prince Gustaf.
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Figure 21. The penholder of arithmometer nr. 852.

Konigsberger & Co was not able to sell the patent rights of the 1877 version of the arithmometer, but in
spring 1892, the production license of the improved 1890 version was sold to Grimme, Natalis & Co. in
Braunschweig, Germany which chose the name Brunsviga for the calculator. This sale of the patent rights of
Odhner in Germany, Belgium and Switzerland has been considered in several sources [18], [19], [54], so not
much need be written here. The investment cost 10,000 German marks plus 10 marks royalty for each
calculator sold. This was quite good income for Odhner even though source [61] claims that Odhner sold the
licenses too cheaply. When Grimme, Natalis & Co. also had to start their production from scratch, it is no
wonder that the company did not pay any dividends in 1890-1903 [18], [19]. The first Brunsviga instruction
booklet [52] is a modification of the first Odhner instruction [4] and does not contain any new material from
the second edition [78] which was then available. The Brunsviga instructions are 9 pages long and there is
one extra example included; the other 8 examples have been taken from the Odhner instructions [4].

8. Odhner-Hill arithmometers

The third printing of the instructions [5] was approved by the censors on September the 28th 1892 and
it was already published by Odhner & Hill. The manual mentions a new 15-digit capacity model even though
the image used is still that of an 11-digit arithmometer. Because the German production licence was already
sold, a German version of the instructions was no longer needed. In order to sell a production license to
France, a French version was now printed simultaneously. The brochure includes 11 testimonials from
arithmometer users, among them the Oil Company of the Nobel brothers (10 arithmometers in December
1891), the Putilov factory (9 arithmometers in use and one more ordered to be delivered as quickly as
possible), two insurance companies, a bank, the Associate Professor G. Depp, the engineering office of A.
Kister, the St. Petersburg arsenal, the O.G. Spennemann office, a pharmacy wholesale company and the
architect B. Prussakov. All testimonials are of course very positive. The beginning of the preface is following.

"Il m'a paru nécessaire, dans la troisieme édition de cette brochure, de donner un développement
beaucoup plus considérable au chapitre contenant les exemples d'opérations. De cette maniére, chacun
pourra rapidement et sans peine s'habituer a I'emploi de I'arithmomeétre pour résoudre les divers problemes
sur les quatre régles ainsi que sur les opérations qui s'y rattachent: extraction de racines, solution de
formules, etc.

La rapidité avec laquelle mes arithmometres se sont répandus, - il s'en est vendu 500 dés la premiére
année, - est la meilleure preuve de leur valeur pratique et de la commodité de leur application.

Apres avoir, durant 15 années, porté mes constants efforts sur I'amélioration de cet appareil, je l'ai
amené a un degré de perfectionnement qui ne laisse rien a désirer sous tous les rapports."

Four Odhner-Hill arithmometers are known. Of these, nrs. 1078 and 1209 belong to the Polytechnical
Museum, Moscow, nr. 1148 to the National Museum of Science and Technology, Stockholm and nr. 1326 to
Sergei Frolov, St. Petersburg, see http://rk86.com/frolov/odh-hill.htm. These serial numbers match quite
well with the information given above and arithmometer nr. 1078 was probably made early in the second
half of 1892. The first known non Odhner-Hill calculator is arithmometer nr. 1341 of Walter Szrek, see
www.calculators.szrek.com/#_ftnref17. Because no arithmometers with serial numbers between 852 and
1078 are known, the maximum number of Odhner-Hill arithmometers is 488, assuming that they were
enumerated continuously. Evidently the financial situation in Russia, which was the main market area was
not very good, because this amount could have been produced in a shorter time at the new factory. Another
reason might be that the production of Orlov printing presses took most of the production capacity. In any
case that is the reason why the earliest possible time of 1895 was assumed above for the end of the
partnership of Odhner and Hill even though the Russian source [98] claims, that this happened in 1896
while sources [3], [76] give the year 1897, each without providing any evidence.



Figure 22. The logo of arithmometer nr. 1148 at the National Museum of Science and Technology, Stockholm with the
Russian text 'Mechanical factory of Odhner and Hill, St. Petersburg'. In arithmometers made before the outbreak of the First
World War, the inscription is either in Russian or German. When Russia and Germany were at war, the public use of the
German language in any form was forbidden. Thus, there are a few arithmometers dating from that time with English script.

Odhner-Hill arithmometers are easily recognized from the logo, where instead of 'Odhner' one can read
'Odhner and Hill', see Figure 22. In other respects, the arithmometers are similar to those produced earlier.
Of the four Odhner-Hill arithmometers, the one surviving in Stockholm has a capacity of 15, see Figure 23.
The others are normal 13-digit models.
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Figure 23. Odhner-Hill arithmometer nr. 1148 of the National Museum of Science and Technology, Stockholm in an original case.
This is the first known 15-digit model. The coverplate here is nickel-plated, which was at that time cheaper than a lacquered
coverplate [96], see also Figure 26.

The cases have survived for arithmometers nr. 1148 and 1326, and they are similar to the case of
the special arithmometer, 852, in Figure 20, but there is no velvet lining, the wood used is cheaper and
the finishing rather coarse, see Figures 23 and 24. At that time, the case does not yet contain the
warning for turning the crank too fast mentioned in [67].

Brunsviga was more innovative and their calculators were already equipped with long cranks in 1893
[11], but Odhner continued to build their arithmometers with a short crank for some years. The new carriage
shift system in Figure 24, which also can be seen in arithmometer 1209, is evidently also copied from
Brunsviga. There are, however, later Odhner arithmometers with the original system of Figure 11 and Figure
26.

For the Columbian Exposition of 1893 in Chicago, the Russian government paid for the transport of the
exhibited items, their insurance during the transportation and the exhibition space [71], and it was thus
easy for Odhner to send his arithmometer there. The space given to Odhner was probably relatively small
and many of those interested in new office machines probably had difficulty in finding it since the Russian
department certainly wasn't the the first place to seek new innovations. For example, the official American
report [20] mentions the Brunsviga stand, but not Odhner's at all. The German reporter Berthold Pensky was
more careful because he had been selected as the one-man jury awarding calculating machines. Thus, he
also looked at the Russian department but notes only briefly that the Odhner calculator is similar to the
Brunsviga [53]. Odhner received an award called 'first prize' in the 1895 advertisement in [74], see Figures
25 and 27. The justification for the award was "for simplicity of construction and convenience of form" [55].
Brunsviga, too, which at this time was still quite similar to the Odhner arithmometer [11], was rewarded [2]
because "the design is novel and the form convenient" [55].



One of the Russian commissars at the exposition was V.L. Kirpichev, who had made a statement [87]
concerning the first version of the Odhner arithmometer in 1878. He had now advanced from being a
teacher at the St. Petersburg Practical Technological Institute to being the first director of the Kharkov
Technological Institute in Ukraine, (see http://smitu.cef.spbstu.ru/kirpichov.htm), and he possibly had
contacts with Pensky. It is unlikely that Odhner himself visited the the exposition.

Figure 24. Odhner-Hill arithmometer nr. 1326 of Sergei Frolov, photo ©Sergei Frolov. The case is original, but the long crank,
decimal pointers and input lever clearing system have evidently been refurbished later. The number wheels here (as in
arithmometer nr. 1209) have black numbers on a white background.

To date the Odhner-Hill arithmometers we can examine some advertisements printed in 1894-1895,
see Figures 25, 26 and 27. According to the advertisement of Figure 25 printed in January 1894 more than
1200 arithmometers were produced.

In 1895, the price of the 13-digit model was still 100 roubles, while the 15-digit model cost 125
roubles. For 10 roubles extra, one could obtain a coverplate lacquered black, see Figure 26. In Germany, the
price of the Brunsviga was 300 marks, corresponding to 150 roubles [3], [88]. Thus the production costs in
Russia were already at that time cheaper than in Germany, but the transportation costs lowered the ability of
Odhner arithmometers to compete on the European market.

At the same time the price of a 16-digit Thomas arithmometer in St. Petersburg was 300 roubles while a
16-digit Layton arithmometer (system Tate) cost as much as 800 roubles [96].
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Figure 25. Whole page Odhner & Hill advertisement from January issue of Zapiski Imperatorskago Russkago Tekhnicheskago
Obshchestva 1894, ©National Library of Russia.

The advertisement of Odhner & Hill in the address calender of 1895 in Figure 27 claims that more than
1500 arithmometers were in use. This number is somewhat greater than could be expected from the serial
numbers given above, but the facts given in the advertising of Odhner products often are quite unreliable.
The advertisement also claims that that a first prize was received at the World's Columbian Exposition 1893
even though only one kind of award was granted there.

In Sweden, Odhner calculators were advertised by the slogan "Swedish invention - Swedish Steel" and
reason for the longevity of the arithmometer was claimed to be the use of Swedish steel [15]. Source [61]
states that the steel used by Odhner came from the Sandviken factory. It is interesting that still in 1963
Sandviken steel was considered as the best for Danish Contex calculating machines [10].



APUOMOMETPD B. T. OAHEPA.
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Figure 26. Advertisement in Schetovodstvo, 1895, Ne 11-12, ©National Library of Russia. The image is still of an 11-digit
model even though it was no longer produced, as can be seen from the text. Subscribers to Schetovodstvo still received a 10%
discount.
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Figure 27. The advertisement for a 13-digit Odhner-Hill arithmometer (calculating machine) from 1895 in [74], ©National Library
of Finland.

9. Expert opinions about the Odhner arithmometer

Even though Odhner and Brunsviga arithmometers sold very well, calculating machine authorities did not
like them. For example, R. Mehmke felt he needed only the words "billig aber minderwertig" to describe the
Brunsviga in [35], but later he was more explicit "Ist nicht zuverlassig, weil die Bewegungen nicht
hinreichend gesichert und die Zehneriibertragungen nicht weit genug gefiihrt sind, hat sehr schweren Gang
und andere Mangel" [36]. A more detailed article about the defects of early Brunsviga models was written by
H. Sossna [60].

Russian calculating machine expert Waldemar von Bohl [80] (see also the photo at www.nekropolis.ru/
index1.php?id=61&r=19&f=192), who was the inspector of the Alexandrov Military Academy in Moscow,
first wrote that Odhner makes calculators patented by Brunsviga [82]. When he revised his articles for the
well-known book [83], he corrected that error. In the book he compares the arithmometers of Thomas and
Odhner and lists following advantages of the Odhner arithmometer:

"1. MeHbWUIN 06beEM,

2. bonee NpocToe yCTPOWCTBO U

3. MeHblIasA LeHa."

However, he also lists its shortcomings compared with the calculating machines designed by Thomas,



Chebysheyv, Selling and Bollée.

"1. BoNibWOE YNCNO NPYXUH B NOABUXHOM YACTU U OCOBEHHO CNUPANbHBIX MPYXWUH, Nerko ocnabesaroLmnx
1 SIOMAIOLLMXCA, YEPE3 YTO MeXAHU3M ANA NepeHeceHUs AeCATKOB JIerkKo MOXeT AaTb 0TKa3 Ui owunbky;
No3TOMY B OTHOLUEHUM TOYHOCTM apudmomeTp OaHepa ycTynaet apudmomeTpy ToMaca, He roBopsa yxe o6
apudmomeTpax Yebeuiwesa, 3ennmHra, bonne, HegawWwmMx HY OWKBKK, HU OTKa3a. Boobuie NoaBMXHas YacTb
COCTaBNAET caMylo cfiabyto cTopoHy apudmomeTpa OaHepa.

2. Mpubop faeT Npu MaHUNYNALUUIX 3HAYUTENbHBIN CTYK, MPEBOCXOAAWMN CTYK, MPOUCXOAALLMNA NpU
AencTeun apudmomeTpa TomMaca, 0COBEHHO YCOBEPLUEHCTBOBAHHArO byprapATom; B 3TOM OTHOLWEHUN
apudmomeTp 3ennuHra npeacTaenseT MaWnHy Hanbonee ya0BNeTBOPUTENbHYIO.

3. XoTd 3ameHa MeXaHU3Ma, ciyxalwaro ana nepexona ot C10XeHNAa U YMHOXEeHNUA K BblIYNTAHUIO U
[EeNeHUNI0 NPOCTbIM U3MEHEHUEM HAMNpPaBAeHUA BPALLEHUA PYKOATKM M MOCNYXWUNA K YNPOLLEHUIO YCTPONCTBA
apudmMoMeTpa, HO 3aMeHa 3Ta Bbi3bIBAET HEBOJIbHbIA OWNOKK, Tak Kak TpebyeT BCeraa BHUMaHUA: B KaKyio
CTOPOHY HaAO0 BpalLaTh PYKOATKY. [MOCTOSHHOE BpalleHWe PYKOSTKU B OAHY CTOPOHY Npu ynotpebneHuu
apudmomeTpa ToMaca, Kak nokasana npakTUKa, He AaeT Tex oWKnBOK, KOTOPLIA HEPeAKA CydaloTcs npu
ynotpebneHnn apudmomertpa OagHepa."

The third 'shortcoming' is interesting. Because von Bohl certainly had performed many calculations with
a Thomas arithmometer, he was accustomed to rotating the crank in only one direction. Thus, he did not
approve of the system employed by Odhner where the direction of rotation must be reversed when changing
from addition/multiplication to subtraction/division; this despite the fact that it is very convenient, leaving
the left hand free. However, the famous chemist Dmitrii Mendeleev claimed that it is easier to learn the use
of an Odhner arithmometer than a Thomas arithmometer [91].
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Appendix 1. Letter [43] of W.T. Odhner to Hjalmar Odhner

St Petersburg den 1/12 Oktober 1878
Sarodnaija Strasse Nel3. kv 5

Heders Broder Hjalmar!

Wil for 4¢ gangen fattar jag pennan for att besvara dina bagge for sa linge sedan erhallna bref - denna
gang med den orubbliga féresatsen att ej férr sluta &n mitt hederviarda namn dr underskrifvet ty alla
foregaende bref har ej kommit mer 4n halfvidges dit - och sa otroligt det &n later sa ar det verkeligen brist
pa tid som varit orsaken hirtill - ty jag har en par manaders tid varit sa verksam att jag hvarken haft en
enda gvdll eller sondag till min disposition.

Som du troligen hort har Ryska Regeringen tagit ett inhemskt lan - pa 300.000.000, och papperen har

till har vi pa dessa 2" manader tillverkat - det har varit en kolosal bradska, som haft det goda med sig att
jag haft tillfille att utomordentligt utmarka mig sa att jag hos var Director blifvit en riktig gunstling, ty dels
genom egna uppfinningar och tillstallningar, dels genom ett férnuftigt ordnande af arbetet har jag bringat
det derhdn att man i. s. f. 40% - utskott som man forr haft numera ej har mer an 5 a 6% -

Jag har dfven haft mycken heder och gliadje af mitt arbete, fatt 16fte om pa 6ékning pa min [6n m. m. och
tror mig komma med stora steg ga frammat.

Men nu kommer det som skall glddja dig mast af allt. Jag haller pa med en ny af mig uppfunnen
inrdttning genom hvilken ett papper af hvilket flera milioner arligen tryckes, skall kunna tryckas och
numreras (hvarje ark med olika nummer) pa en gang - fér att géra nodiga apparater erbjoéds mig en
medhjelpare och det har lyckats mig att fa Sannfrid antagen hértill - han dr sedan nagra dagar i verksamhet
far en for sina férhallanden ganska ansténdig I6n af 62 1/2 Rubel manatl. och som utsigter finnes a mycket
arbete sa trad han dfven kunna pa 6fvertid fértjena ganska mycket, (ty 6fvertids arbete blir serskildt betalt).
Han har nu tagit en liten natt waning mitt emot oss och kan emotse ett lungt, beqvamt och latt bréd till
doddagar, det dr ej utan att jag haft betdnkligheter att rekomendera Sanfrid en plats under mig, i anseende
till hans yttrest sjelfstindiga och egenkira karaktar - hans stallning var dock sa kritisk och inkomster sa
sma att jag ej kunde lata tillfillet ga mig ur hinderna hoppas att allt skall ga bra, och att han snart skall fa
en sjelfstandig stallning.

Fran America har jag haft underrittelse att min maskin dr patenterad - aterstar saledes endast att se om
nagon vill gifva nagra Dollar fér detsamma - samt att introsera dem - (det svaraste af allt). Alma och Barnen
aro friska och raska de sednare sa séta att du skulle glddja dig at att se dem. Poijken &r stora karlen som i
gvall underhalit mig ett par timmar med sagor, diktade af honom sjelf och berittade pa renaste Ryska -
Samt har profvat i gqvéll sin férsta Herr kostym bestdaende af Jacka vist och Byxor, som Mamma sytt af
Pappas gamla klader - med ett ord jag ar lycklig och belaten, och skull vara det &nnu mer om Jag viste huru
det stoge till med eder derhemma.

Straffa derfére icke min linga tystnad med en lika lang utan skrif med omgaende och beritta huru det dr
stallt for eder alla. Serskildt viantar Jag och Alma med otalighet pa att fa héra att du tagit mod i brostet och
skaffat dig en duktig helft som kan en smula hjelpa dig fram i werlden - Min fulla 6fvertygelse dr den att en
man alldrig kan vénta sig en stérre framgang innan han blifvit familje fader, tag derfére mod till dig, lef ej
som en enstodring hvars enda néje ar att i mellan at med syster ga pa theatren, utan séitt vigelongsen i gang
upptrdad som en liten fin gentleman i borgare familjerna inbilla dig ej att du ar hvarken for liten eller for



simpel fér den bésta - utan kom i hog att i sma kroppar alltid bor stora sjélar - och en sadan kan ju intaga -
icke alenast ett svagt och skrapligt gvinnohjerta utan hela verlden, fundera ej for ldange utan satt maskinen i

gang Herr kapten - och om du styr kosan riktigt - sa skall du innom ar och dag lefva i en hem som ir ej for

rik och ej for fattig - ej for skjon och ej for ful - icke for stormig och ej for lungn. Tro mig, en hustru &r ej sa
dyr som du tror att foda.

Huru ar det stillt for Theophil - har Du eller Arvid bérdan af honom f. n. lefver jag till varen hoppas jag
kunna taga uti denna sak, med ett kraftigt tag, han ar det enda samvets ogg jag dger - men hvad &r att gora
- villjan hafver jag, men férmagan hafver jag icke, vore han hir - sa vore det énskverda. Helsa honom
hjertligen. Helsa dfven Hildegard pa det innerligaste - det var min mening att genast besvara savil hennes
som ditt bref och grattulera Dig till din fédelsedag, men jag hadde just da en mingd funderingar fér mig
och sa blef det om intet. Sa snart jag far det litet lungnare skall jag emellertid skrifva till henne.

Sag mig dfven huru Arvid och Anna har det stéllt. Jag skref till honom fér en 3¢ manader sedan till
Rotterdam men har sedan ej hért nagodt fran dem.

Alma och Barnen dfvensom Sanfrids helsar eder alla pa det Hjertligaste. Skrif snart Beder din trogne

Vdn och Broder

Willgodt

Appendix 2. Photos of some Odhner arithmometers 1890-1895
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Exemplar nr 50 av Odhners férsta arithmometerserie.
Agare ingenjor Willgodt Odhner, Stockholm.

Arithmometer nr. 50 in original Swedish version of book Arithmometer nr. 52 at National museum of Science and
[67] Technology, Stockholm
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Arithmometer nr. 313 used in advertisements of Odhner

Arithmometer nr. 324 at National museum of Science and Arithmometer nr. 468 at a Finnish parish museum,
Technology, Stockholm photo ©Museum



Arithmometer nr. 525 at National Museum of Science and
Technology, Stockholm, photo ©Museum

Odhner-Hill arithmometer nr. 1209 at Polytechnical
Museum, Moscow, photo ©Museum

Odhner-Hill arithmometer nr. 1078 at Polytechnical
Museum, Moscow, photo ©Museum



