From Research Institute to Computer
Company: Regnecentralen 1946-1964

PER V. KLUVER

Personal contacts between Danish and Swedish scientists played a major
role in transferring computer technology to Denmark. The first Danish com-
puter, DASK, was a result of that cooperation. In order to build and run
DASK, and for doing research in the computer field, Regnecentralen was
founded. Caught between the commercialization of the computer market and
the national government'’s technocratic vision of a controlled development in
the use of computers, Regnecentralen managed to survive, unlike most gov-
ernmental agencies, playing a role in early computer development. This arti-
cle tries to explain how and why this happened.

Introduction

rom its start in 1955 and until the first part of the 1970s,

Regnecentralen (RC, Computing Center) was the only Dan-
ish computer manufacturer. It had its offspring in Denmark’s
technical and scientific milieu, and the company had a profound
impact on education and research in the computer field in Den-
mark. From the start, employees from RC participated actively in
the development of Algol—for instance, RC’s Peter Naur was the
editor of ALGOL-Bulletin and edited the final definition of that
lamguage.1 Members of the RC staff wrote the first textbooks on
programming and datamatik, as computer science was called in
the first years. They planned and arranged curricula at Denmark’s
Tekniske Hgjskole (Technical University—DTH) and the other
Danish universities and were active in the international field, such
as IFIP and the Scandinavian cooperative organization NordSAM.

The history of RC can be divided into four phases:

1) 1946-1955: The Academy of Technical Sciences (ATV)
had a committee on computing machinery that monitored
the developments in that field. The ATV, founded by P.O.
Pedersen from DTH in 1937, was inspired by its Swedish
counterpart, Ingeniiirvetenskabsakademiet.2 Its purpose
was to promote and support cooperation between science
and industry and consisted of various working groups, cov-
ering different technical areas, and several independent
laboratory institutions in areas such as a welding center, a
geotechnical institute, and a radio research laboratory.

2) 1955-1964: In 1955, the committee on computing machinery
was transformed into a self-governing institution. Its first
task was to build and run the first Danish computer, DASK.
Under its dynamic director Niels Ivar Bech, RC was the cen-
tral institution for the promotion of the use of computers in
Denmark and was a research institute for the development of
procedures and methods in that field. In that period, the first
original Danish computer, GIER, was constructed.

3) 1964-1972: After its reconstruction as a private limited
company, RC started to produce computers and peripherals.
The RC 4000 was developed, and another product, the RC
2000, was the fastest punched tape reader in the world, and
it turned into a commercial success. RC was very active in
the educational field and expanded its commercial activities
by founding subsidiaries in Sweden, Norway, Germany, Neth-
erlands, and Austria. An important export market was Eastern
Europe. Many RC staff members left the company at the end
of this period, founding academic courses in datalogi—the
Danish word for computer science.

4) 1972-1992: After RC’s second collapse in 1972, Bech was
forced to leave the company. In the next years, most of the
original staff left the company, and most of the independent
hardware development ceased. After another reconstruction
in 1979, RC was owned by different foreign companies, fi-
nally to become part of ICL. In 1992, RC ceased to exist.

This article follows the development of RC in the first two
phases, during which it transformed from being primarily an in-
stitution for research and development to being a manufacturer
and a service bureau. Two aspects will be discussed. The first is
the role of RC in the transfer of computer technology. The other is
the attempts by the Danish state to form a policy for the computer
field and the relations to the governmental center for data proc-
essing, Datacentralen (Data Center, DC), the latter being a key
factor in the development of RC.

Phase 1—Mathematical Machines

The first step in the transfer of a new technology to a country is
awareness of its existence. As Hans De Geer points out in his
study of the political reactions to computer technology in Swe-
den,” the first information on a new technology often comes
through personal relations and mostly within the technical and
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scientific milieus. That is certainly the case in Denmark, where
the information came via Sweden.

Sweden had shown an early interest in the development of the
new computing machinery. Shortly after World War II, Professor
Stig Ekelof went to the United States and, through work with the
ENIAC, gathered information on other initiatives in this area. Re-
turning to Sweden, he reported on his findings at a meeting with
interested parties from industry, the military, and science in Sep-
tember 1946. Among the audience was Professor Richard Petersen
from DTH, who was also a member of ATV and the Defence Re-
search Council. Richard Petersen immediately wrote a letter to ATV,
in which he suggested that a committee should be formed to moni-
tor the international developments in the field of advanced comput-
ing machinery. In this letter, he emphasized the potential contribu-
tions to scientific research and pointed out that the new computing
machines had contributed to the compilation of several valuable
tables. At an ATV meeting, the academy decided:

e to invite Ekel6fto make a speech on his findings,

o to ask Norwegian colleagues about their experience, and

e finally, to ask engineer Lottrup Knudsen, who was staying
in the United States, to look at the recent initiatives.*

In February 1947, Ekel6f made his speech, and shortly after-
ward, Douglas Hartree, known as one of Britain’s leading experts
in the area, was also invited to comment. This led to the creation
of the Committee on the Preliminary Discussion of the Latest
Calculating Machines, shortly thereafter renamed the Committee
on Computing Machinery (Regnemaskinudvalget, RMU) in De-
cember 1946.” The members of this committee were the following
professors from DTH and the University of Copenhagen:

e Prof. (dr phil) Richard Petersen (chairman),
e Prof. Robert Henriksen,

o Prof. (dr techn) M.O. Jergensen,

¢ Prof. (dr phil) N.E. Nerlund,

e Prof. Jorgen Rybner,

e Prof. A.G. Schneider, and

o Prof. (dr phil) Bengt Stremgren.

At first, the main objective was simply to become informed on
the international developments through studying publications and
obtaining reports from Danish scientists staying in the United
States and Britain. A major source of information was the close
contacts with Swedish colleagues. Building an electronic digital
computer in Denmark was out of the question at that time. Al-
though Denmark had not suffered as much during World War II as
most other nations in Europe, the economic conditions were still
difficult. The problem was a lack of foreign financial reserves. To
put it in a simplified manner, in the past, Denmark had financed
its import of machines, raw materials, and energy by its export of
agricultural products to Britain. After World War II, Britain was in
a difficult economic situation. Furthermore, world trade was now
dominated by U.S. dollars. The scarce supply of U.S. dollars had
to be reserved for absolutely necessary imports.

At first, the RMU concentrated its efforts on analog differential
analyzers. It is not known if Ekelof and Hartree played a role in
this decision, but both were experts in that technology. Ekelof had
recommended the procurement of differential analyzers in Sweden
before the war, and Hartree’s contribution in that area is probably
familiar to most readers of Annals.
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The Danish Technical Scientific Research Council (Danmarks
Teknisk Videnskabelige Forskningsrad, DTVFR) decided in Feb-
ruary 1948 to grant financial support to the construction of a dif-
ferential analyzer similar to the machines constructed by Vannevar
Bush® and simultaneously to support experiments in the use of
electronic calculators in solving linear equations by Professor
Rybner at DTH. However, any plan of obtaining a computer was
still considered unrealistic. Suddenly, there was another way of
getting access to the technological and scientific knowledge con-
cerning computers.

International Computation Centre

In June 1946, the French delegation at a meeting at the Prepara-
tory Commission of the United Nations Organization for Educa-
tion, Science, and Culture (UNESCO) proposed the establishment
of an international laboratory for computing. The argument was
that small and economically weak countries would not have the
possibility of getting access to the new automatic calculating ma-
chines being developed at that time. To ensure access for these
countries, UNESCO should establish an international research
laboratory equipped with these machines. In 1948, the General
Secretary of UNESCO asked the U.S. delegation to form an ex-
pert committee to draw up a proposal. Originally, the laboratory
was supposed to be located in China, thus giving the scientific
community in East Asia a boost, but that plan was abandoned due
to the Communist Party takeover of power there. Instead, the In-
ternational Computation Centre (ICC) should be placed in one of
the smaller countries in Europe that had the necessary scientific
potential. The U.S. expert committee submitted its report to
UNESCO on 27 July 1949, but a preliminary confidential report
was received by some scientists beforehand, among them Danish
mathematician Harald Bohr.

The RMU held a meeting on 14 June 19497 to discuss the re-
port. On that special occasion, other prominent professors from
the relevant areas were invited. Professor Brandt Rehberg intro-
duced the meeting with a few general remarks on the report. The
original plan had been to establish the center in Asia, but the plans
had changed, and the scientific background of the staff was now
emphasized. Because of this, the plans now called for a location in
Europe, for instance in Denmark. An intense discussion followed,
and it was decided to make an effort to bring the center to Den-
mark. Because the plans were rather general, a detailed proposal
indicating the required buildings and staff would be premature,
and Rehberg, Jakob Nielsen, and Stromgren were asked to write a
proposal.8

At a meeting on 27 October 1949, Jakob Nielsen presented his
proposal, which was accepted with some minor changes. The
proposal outlined the activities in the field in Denmark, mainly the
formation of the RMU and its activities concerning the construc-
tion of a differential analyzer and the electronic calculator for
solving linear equations. It supported the idea of having the center
placed in Europe with two arguments:

1) The first argument was that Europe and its scientific com-
munity had suffered badly due to the war. Every initiative
that would contribute to the recovery of European science
would be most welcome.

2) The second argument was that the center should not be
limited to performing computational tasks.




On the contrary, its primary task should be to:

foster and develop the mathematical theory behind modern
computation, to adapt problems of pure and applied mathe-
matics to the new and powerful tools of our days and to
collect and publish the results gained in order to avoid the
waste of overlapping work.”

Because of that, the center should be composed of the most quali-
fied people internationally, which again supported a location in
Europe.

UNESCO formed another expert commission in the summer of
1951. Among its members were Herman Goldstine, Richard
Petersen, and Professor Nils Zeilon from Sweden. Ekel6f was
attached as one of the consultants. However, at this time, Den-
mark had lost interest. The work on the differential analyzer was
making good progress, and there was now a realistic possibility
that Denmark could get its own computer. Involvement in the ICC
could block this development instead of support it.

]
Operation and maintenance of a

computer required a degree of
knowledge about its construction
that could be obtained only by
active participation in the
construction of the machine.

Phase 2—Establishment of RC

As mentioned before, there was a close cooperation between the
ATV and its Swedish colleagues. In 1950, the Swedish
Matematikmaskinnimnden (MMN) had started the construction of
BESK, with the IAS computer and EDSAC as models. In the
Danish Forsvarets Forskningsrdd (Defense Research Council,
FFR), the possibility of building a Danish computer in coopera-
tion with the Swedes was discussed during 1951. In September
1952, a joint committee between FFR and RMU was formed, and
a letter was sent to Sweden asking about the possibility of buying
a copy of BESK. Only a month later, the committee received a
positive answer from MMN in Sweden. MMN recommended the
computer be constructed in Sweden, because the special equip-
ment and the expertise were situated there, but it would also be
possible to construct the computer in Denmark, in which case
RMU should send two engineers to Sweden in order to obtain the
necessary know-how."* MMN certainly would prefer the former
option, since that would make it easier to maintain the qualified
staff presently involved in the construction of BESK. The Danish
copy would fill the gap between the completion of BESK and the
work on a possible successor.

In the following month, an application was sent to the Defence
Ministry, requesting 500,000 Danish kroner for a copy of BESK."
In the application, it was stated that until then, the purchase of a
computer had not been economically realistic, but that the situa-
tion had now changed. Commercial computers were now offered
on the market in Britain, the United States, and France. The Dutch
had established a computation center in Amsterdam equipped with
modern calculators. Also in Switzerland, there was an institution

with a computer. Norway had a big differential analyzer and was
about to get an electronic digital machine. In Sweden, there was
the relay machine BARK, and two electronic computers were
about to be completed (BESK and the copy in Lund, SMIL). In
relation to BESK, an Institute for Numerical Analysis would be
established. The finance application also stated that it would not
be advisable to buy a commercial computer. Operation and main-
tenance of a computer required a degree of knowledge about its
construction that could be obtained only by active participation in
the construction of the machine. The Swedes had offered full
support in the construction of the machine. Not only could Den-
mark benefit from the valuable experience gained by the Swedes,
it would also be possible to start working together with Swedish
engineers immediately, thus saving time and costs. In only 18
months, Danish science and industry would have an electronic
digital computer and a differential analyzer at its disposal, thus
keeping up with the developments in other countries.'?

Actually, the first Danish engineers had already been sent to
Sweden. The first was Bent Scharge Petersen, who became inter-
ested in digital techniques during his trainee service period at
DTH. He had also participated in a course on modern computers
at the Nordic Summer University, where Naur had lectured. The
young astronomer Naur had the chance to go to Cambridge Uni-
versity shortly after his final exam, and he had worked with the
EDSAC in the years 1950-1951.13

Bent Scharee Petersen had developed his interest in the new
technology, and for his final exam, he tried to construct a delay
line in glass, utilizing polarized light. In this process, he discussed
the mathematical and technical problems with Richard Petersen,
Rybner, and J. Oskar Nielsen, all members of the joint committee
between RMU and FFR. Richard Petersen realized the potential of
the young engineer, and using his influence and good contacts,
Bent Scharge Petersen became part of the construction team at
BESK, while part of the time doing his military service. This
seems strange today, bearing in mind that Denmark was part of
the NATO alliance and Sweden was declared neutral, but it shows
that the scientific communities in Sweden and Denmark would
not let a minor thing like the cold war interfere with their tradi-
tional close connections.

There was another young Danish engineer who soon became
involved in one of the Swedish projects. This was Ta%e Vejle,
who was employed at the construction of SMIL in Lund.'

In the meantime, progress in Denmark was slow. Although the
Defence Ministry’s attitude was positive, it had some reservations
concerning the demand for a computer and feared that its capacity
would far exceed the demands for computing power in Denmark.
After lengthy discussions, it was decided that the ATV should
build the computer for the Defence Ministry, but that it should
also establish a self-governing institution to manage and operate
it."> In 1955, after the Danish government granted 900,000 kroner
from the Danish counterpart fund of the Marshall Plan, the Reg-
nemaskineudvalg was dissolved and Regnecentralen—Dansk
Institut for Matematikmaskiner, literally Danish Institute for
Mathematical Machines (officially the name was Danish Institute
for Computing Machinery)—was founded on 18 October 1955.
The board was composed of two representatives each from DTH,
the University of Copenhagen, the Board of Industry, and the
military. Richard Petersen remained as chairman. In the articles of
RC, it stated that the RC’s purpose was to acquire, build, and run
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“mathematical machines” for military and civilian research and
computational tasks. RC should also carry out research in com-
puters and the mathematical tools connected with them.

In the spring of 1956, the construction of the computer started
under the leadership of Bent Scharge Petersen.'® It was soon
called DASK. In the literature, this usually is considered to be an
acronym for Dansk Aritmetisk Sekvens Kalkulator, but the min-
utes of the board meeting show that originall;' it just meant
DAnsk version af BeSK (Danish BESK ve:rsion).1

s

Fig. 1. Tage Vejlo and Niels Ivar Bech at control console for DASK.

(Photo from Tage Vejle’s private collection)

In order to foster an interest in industry for the use of comput-
ers, and thus preparing a market for DASK, the old RMU had
undertaken some public relations work, publishing articles and
giving lectures on the possible applications of computers. Courses
on programming and coding were also held, initially for the
Swedish machines, thereby giving Danish industry a chance to
gain experience in the use of computers. As early as 1954, several
Danes participated in courses in Stockholm. The first were Hans
Brons, Bent Scharge Petersen, Aage Winther, and last, but not
least, the future director of RC, Bech.'® Later, Christian Andersen
and Ole Mgller also took a course.

The first courses in Denmark were given by Christian Ander-
sen, Bech, and Mgller—all being employed outside RC, but soon
to be associated as consultants. The number of participants in
these courses is not known, but a list from November 1955 has 82
names, primarily from laboratories and institutions associated
with DTH and ATV, from the Air Force, from the naval yard, and
from other parts of the military.19 There were only a few partici-
pants from industry. Interest grew, partially because the comple-
tion of DASK was in sight, partially because RC had announced
the terms and prices for its use, and partially because there was a
growing awareness of the computer’s possibilities.

At first, the participants in the courses were a motley crowd of
computers (in its original sense of the word), academics, and oth-
ers. In the beginning, many leaders took part, expecting they
could do advanced computations themselves, but they soon real-
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ized that the courses were better suited to technically minded per-
sons who had the necessary knowledge to understand the details
of the computing processes.

The Construction of DASK

From the start, it was clear that DASK should not merely be a
copy of BESK, but that the experiences from BESK should be
incorporated. DASK was equipped with a core memory from the
start. In a meeting with Bent Scharge Petersen, Bech, and Naur, it
was decided to incorporate features Naur and Bent Scharge Peter-
sen knew from their work with EDSAC. That meant using a modi-
fied order code and index registers. Richard Petersen was a little
concerned about these modifications, because compatibility with
BESK was considered important. The constructors, however, had
their way. See Fig. 1.

The construction proceeded as planned, although the budget
was tight. Most of the elements were manufactured by members
of the construction team themselves, instead of buying them
ready-made. One example was the core memory. The cores were
imported (which caused some confusion at the customs office),
and the wives of the staff members were employed to sew them to
memories. Another example was the magnetic drums used for
storage. The brass drums had their magnetic coating applied to the
surface by a modified standard vacuum cleaner.

The agreement with the Defence Department called for the
completion of DASK in the beginning of 1958, but the first test
program ran successfully on 29 September 1957. It was intro-
duced to the public in October at the big Electricity and Atoms
Fair at Forum in Copenhagen. In cooperation with Standard Elec-
tric, a data transmission line was hooked up, and visitors could
have their taxes calculated in record time. This display attracted
some attention, but was partly overshadowed by the launch of the
Soviet Sputnik. Later that year, Bent Scharge Petersen and Bech
toured the country and demonstrated the abilities of DASK in the
same way.

DASK was officially assigned to the Defence Ministry on 13
February 1958. The construction team of only five permanent
staff members took some pride in that they not only had kept
within schedule but also there was also 25,000 Danish kroner left
in the budget.

At first, DASK was primarily used for technical and scientific
computation for Danish industry, mainly shipyards, telephone
companies, and machine works. Actuary computations for insur-
ance companies were another application. Scientific computation,
for example for the atomic research center at Risg, was initially an
important proportion of work, but was soon to diminish in impor-
tance. Also, the jobs for the military took only a small proportion
of the operation time. Mostly, they were ballistic calculations for
the Artillery Training School, but decryption work for the De-
fence Central Radio was probably another task.

The big breakthrough in the public’s awareness came during
the general elections of November 1960, when Danish television
asked RC to participate in the broadcasts that evening. Bech saw
this as a big chance to promote computers, and despite Naur’s
opposition, who feared that it would delay the work on an Algol
compiler, all resources were mobilized. In five weeks, the neces-
sary programs were ready, and with some nervousness (a similar
attempt in Sweden two months before had not been convincing),
election night was eagerly awaited.”! Fortunately, everything went































