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From Napi er’s Bones to Qughtred’'s slide rule to Pasacal's
Pascal i ne, nmen have sought to abolish the drudgery of
cal cul ation and tabul ation through the use of nmachinery (Evans,
1981). Nevertheless, a significant contribution to conputer
evol venent didn't cone fromthe study of math or science but out
of a practical need to tabul ate the census.

The act of census taking has been around since humans first
began living in social groups. And few nations have been as
adept at census taking as the United States. Since its inception
in 1790, a census has been conducted in the United every ten
years without fail. Oiginally, census data was handl ed by
cl erks who tabul ated and cal cul ated the results by hand. In the
first census, it took the clerks one year to determ ne the count
of 3,893,673 Anericans. In the ensuing years, the population
grew by 34.6% for each census so that by 1860 there were
31, 440, 000 people in the United States. Wth 100 questions on
the census and over 31 mllion people to count, the census took
several years to tabul ate and people began to realize that the
time woul d come when one census woul d be due before the previous
census was conpleted (Shurkin, 1996). Indeed, it took over seven
years to tabul ate and anal yze the data fromthe 1880 census
(Rosenberg, 1969).

The first attenpt to use a nachine to help in processing

census data was in 1870 by Col. Charles W Seaton. Wile this



system worked in the short run, it was clear that it wasn't the
ultimte answer. Fortunately, Seaton had a young man working for
hi m who woul d devel op the answer to the census data tabul ation
probl em and woul d usher in the nodern data processing. He was
Herman Hol l erith (Shurkin, 1996).

Herman Hollerith was born in Buffalo, New York to German
i mm grant parents on February 29, 1860. Except for a dislike for
spel ling which at one point conpelled himto junp froma second-
story wi ndow at school and run honme, he had a normal chil dhood.
He attended college at the School of Mnes at Col unbi a
Uni versity. Upon graduating in 1879, he accepted a position with
one of his professors, WP. Trowbridge, to work on a specia
project with the Census office (Rosenberg, 1969).

Al t hough the invention of a tabulating nmachi ne for census
data canme fromHollerith, he credits the idea of the machine to
Dr. John Billings who was in charge of Vital Statistics in the
Census Bureau. Billings is reported to have said to Hollerith,
“There ought to be a nachine for doing the purely mechani cal
wor k of tabul ating popul ation and simlar statistics,”
(Rosenberg, 1969, p. 113). Hollerith agreed and transferred to
t he popul ation division of the census bureau and studied the
probl em of processing census data (Rosenberg, 1969).

In Septenber of 1882, Hollerith took a | eave of absence

fromthe Census Bureau to work as an instructor at the



Massachusetts Institute of Technology (MT). During this tineg,
Hol I erith began to experinment with a tabul ating nmachi ne. He used
the ideas fromdevice invented by Joseph Jacquard that used
punch cards to mechanicalize | oomweaving. Hollerith took
Jacquard’s idea and nodified it; however, it wasn't fool proof,
as it would take mles of paper to count a few people in
speci al i zed groups (Rosenberg, 1969).

It was a chance encounter with a train conductor that would
help Hollerith figure out the answer to his problem The
conductor woul d hand-punch tickets in such a way as to provide a
basi ¢ description of the passengers. Hollerith figured that the
sanme techni que could be used by punching a card for each
individual in the United States. “[The Conductor] punched out a
description of the individual as |light hair, dark eyes, |arge
nose, etc. So you see, | only nmade a punch phot ograph of each
person,” (Campbell-Kelly and Aspray, 1996, p. 22).

He left teaching and returned to governnent work at the
patent office. While he resigned shortly after, it is certain
that his tinme there proved useful throughout his career as he
eventual | y obtai ned 31 data-processing patents (Rosenberg,

1969) .

After leaving the Patent Ofice in 1884, Hollerith devoted

his time to constructing his tabul ation system The theory

behi nd his machine was to represent the characteristics of the



popul ati on by hol es punched in cards in specific |locations. Fine
rods woul d pass through the holes, dipping into nercury thus
conpleting an electrical circuit that in turn caused a counter
to advance one unit (Evans, 1981).

For the 1890 Census, the bureau requested ideas for data
processi ng and reconmended the testing of three systens:

Hol lerith’s punch card electric system Hunt’s cards wth
different colored ink and Pidgin’s col or coded cards. Wile al
three systens required manual punching of the data onto cards,
only Hollerith' s systemused a nachine to sort and tabul ate the
data fromthe cards (Canpbell-Kelly and Aspray, 1996, and
Rosenberg, 1969).

In the fall of 1889, the three conpetitors denonstrated
their systenms by processing 10,491 1880 census returns from St.
Louis. The test required the conpetitors to transfer the data to
t he punch cards and then tabulate the results. Hollerith's
system proved to be faster in transcribing the data to cards as
wel | as tabulating the information. The Hollerith nethod took 72
hours to transcribe the census data to the cards while Hunts
t ook 144 hours and Pidgin took 110 hours. The nost significant
difference in the systens was in the data tabul ation.
Hollerith’s machine took only 5 hours as opposed to Hunts, which
t ook 55 hours, and Pidgins, which took 44 hours. The Gover nnent

not only awarded the census contract to Hollerith for his



machi ne’ s speed but it was al so determined that his system woul d
save the governnent nearly $600, 000 (Canpbell -Kelly and Aspray,
1996, and Rosenberg, 1969).

The 1890 Census officially started on June 1% and by August
16, 1890, the popul ation count was conpleted and reported at
62, 622, 250. Hollerith' s nmachine conpleted in weeks what had
taken previous census take years. Although the public was
di sappoi nted that nunber hadn’t reached the 75 mllion predicted
and blamed Hol leriths’ machine, it was clear that the tabul ating
machi ne had changed data processing (Canpbell -Kelly and Aspray,
1996) .

The use of Hollerith’s machine in the 1890 census marked
the first tinme a practical statistical problemwas handl ed by
machi nes. Further, it allowed denographers to research nore
conpl ex and inportant aspects of the popul ation because it
al l oned themto cross-tabul ate questions. The benefits of such a
machi ne were not |ost on the world and many countries contracted
with Hollerith for census work in their nations. Neverthel ess,
Hollerith wi sely began to investigate the use of his machine in
areas outside of census data and as a result he and his data
tabul ati ng nmachi nes radi cally changed how Anerican di d busi ness
(Shurkin, 1996).

Al t hough he fully expected to contract with the governnent

for the 1900 census, he began to approach ot her businesses he



felt could benefit fromhis data processing machi ne. He
contacted several railway conpani es however only one, New York
Central, was willing to try out his newfangled nachi ne. He nmade
several changes to the machine and cards, to neet the needs of
the railway and then installed the machines. The first trial of
the machine did not go well but Hollerith believed it would work
and negotiated for the conpany to use the machine for free for a
year. The new trial at New York Central went extrenely well and
the railway contracted to rent tabul ating machi nes for one year
at $5000. 00 per nonth (Skurkin, 1996).

In 1896, Holleriwth incorporated form ng the Tabul ating
Machi ne Conpany. This provided greater stability for Hollerith
and his conpany. The Tabul ati ng Machi ne Conpany secured
contracts with Pennsylvania Steel Conpany, Marshal Field the
department store tycoon, and Taft-Pierce, which the Tabul ating
Machi ne Conmpany bought out. The conpany al so pi oneered busi ness
practices still used today such as the rental of nachi nes
i nstead of selling themand requiring contractors to purchase
their cards fromthe Tabul ati ng Machi ne Conpany. The sal e of
cards was so profitable that Hollerith felt he m ght not have to
charge for the machines at all (Skurkin, 1996).

Hol lerith was not able to secure the contract for the 1900
census nostly because the new director, Sinon Newton Dexter

North believed Hollerith was over chargi ng and had a nonopoly.



It didn't seemto natter that Hollerith' s nonopoly was obtained
and mai nt ai ned honestly, North was determ ned to find another
way to tabul ate the census. He hired a young man, Janes Powers
to create a newer and better tabul ating nmachine. This was
particularly difficult for Hollerith as his patents were about
to run out. Although he did sue for patent infringenent, he was
not able to prevent North or Powers fromcreating a new nmachi ne.
It seens both Hollerith and North [ost out; Hollerith didn't get
the contract, and North's efforts succeeded in building an
inferior machine. Powers left the Census Bureau and forned a
conpany that would conpete with the Tabul ati ng Machi ne Conpany
(Rosenberg, 1969, and Shurkin, 1996).

By the tinme of the 1910 census, Hollerith was in his 50" s
and suffering fromhealth problens. At this tinme Charles Ranlett
Fl i nt approached Hollerith about nerging the Tabul ati ng Machi ne
Conmpany with simlar or conplenentary conpanies. The tim ng was
right for Hollerith and the Tabul ati ng Machi ne Conpany j oi ned
with the International Tinme Recording Conpany, the Computing
Scal e Conpany and Bundy Manufacturing into the Conputing-

Tabul ati ng-Recordi ng Conpany (CTR). While Hollerith was able to
retire, he still acted in an advisory capacity. In 1914, CIR
hired a successful young man fromthe National Cash Regi ster
Conmpany naned Thomas Watson to act as general nanager. \Watson

treated Hollerith with respect and together they were able to



produce several new nmachines. |In February 1924, Witson changed
t he name of the conpany to International Business Machines
better known as | BM (Shurkin, 1996).

Hollerith did not live to see the incredible growth and
i nfluence | BM woul d have on the world. He died Novenber 17, 1929
(Rosenberg, 1969). But the evidence of Hollerith's contributions
will always remain not only because IBMremains a giant in
busi ness technol ogy but because he was the first person to
successfully use a machine to handle a practical statistica
probl em and t hus opened the door to the future devel opnent of

machi ne data processing.
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