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The Mills of the Patent Office

Thefutile efforts of Konrad Zuseto patent the program-controlled
calculating machine*

Hartmut Petzold

Summary Konrad Zuse, who was able to demonstrate the fomality of the first
program-controlled computer in 1941, had been ¢rym obtain a basic patent since 1936,
which had touched all computers. Until the endhef war, the Patent Office's requirements
for the correct drafting of a patent applicatior ha be met, but since 1953 he had to deal
with numerous objections. The proceedings endd®@y with the rejection of all of Zuse's
claims by the Federal Patent Court.

1. Introduction

On 14 July 1967, the Federal Patent Court (Bundesfggericht, BPG) decided to
reject the appeal filed by Zuse KG against the GerfRatent Office's refusal to
grant the patent for a "program-controlled calgntatmachine” on 20 September
1962. The possibility of appeal to a third instanees excluded.

This concluded a patent procedure in which thentweKonrad Zuse had been
trying since 1936 to obtain a basic patent forduiecept of a program-controlled
calculating machine. The patent was not grantethoagh Zuse was able to
demonstrate a functional realisation of this condepthe first time in 1941 with
the "Z3" and although the Z3 is considered to leefitist functional computer ever,
even if it does not have all the features of thegoter concept associated with the
name John von Neumann.

“ Revised version of "Die Ermittlung des 'Standes @echnikes' und der
'‘Erfindungshohe’ beim Patentverfahren Z391. Dokuateam nach den Zuse-
Papieren",GMD-Studien,No. 59, St. Augustin 1981. | would like to thank
Prof. F.L. Bauer for carefully reviewing the textcafor numerous detailed
discussions. | thank Prof. R. Rojas for the in@dasof the work in this volume
and for the careful conversion into a clear typefdaf course, | remain solely
responsible for all remaining errors and ambigsitie
Decision of the Federal Patent Court of 14.7.19Bidse Papers (ZuP)
005/009. The citations follow the numbering by tB®D (Gesellschaft fiir
Mathematik und Datenverarbeitung, St. Augustin)e €itations are based on
the copies of the original Zuse documents arrarnmyethe GMD. The copies
of the GMD are now in the archives of the Heinz dd¢if MuseumsForum
Paderborn, whereby the numbering is unchanged.ofiggal documents are [1]
in the possession of the Zuse family.

1l Translation note: Wén Petzold wrote this article, Zuse's original pap@rere in Zuse
house in Huenfeld with the family, but for many ge@ww they are in the archives of
Deutsches Museum in Munich.

! Published in German as the chap@ie‘Mihlen des Patentarits Raul Rojas’ very illuminating book
“Die Rechenmaschinen von Konrad Zusgpringer, Heidelberg, 1998.



Translation to English by The John Gabriel Byrne Computer Science Collection

with the permission of Dr Hartmut Petzold and Professor Raul Rojas.

The Mills of the Patent Offi Dr Hartmut Petzold

Konrad Zuse's priority as the inventor of "the" quter is widely recognised
today. Brian Randell from England is quoted as esentative of many others:
"This computer, since it was operational in 194l believed to have been the
world's first general purpose program-controllednpater.” On the other hand,
the IBM chronicler Emerson W. Pugh expressed doublis computing device is
said to have been operational in 1941. Becauseast @estroyed during the war,
however, there are numerous unanswered questiahZyse's machine is credited
as a 'first' by many historians. It is a ratheritigd first, however, since the device
was too small to do useful worRThe sensible path from a scientific point of view
is the differentiated view, which breaks down "tle®mputer as a closed overall
machine into essential aspects and principleshiswthe priorities are clearér.

With regard to the important honours which the catap pioneer Zuse had in
the meantime received, the Federal Patent CouddstéAt the time of filing the
application, it may have been meritorious to tageand pursue the idea of actually
developing and executing a functional machine atinogr to the published
descriptions of program-controlled calculating maek. However, such a
circumstance, which may well give rise to publicagnition and honours, does
not yet give the task the character of an inveniitothe sense of the Patent Law,
for which a patent could be granted.”

To justify this, the BPG referred to the fictitiolskilled person” required by
the self-understanding of Patent Law, who in 194#&ts himself the task of
building a machine approximately according to Cigufél's dissertation (held
against Zuse, H.P.)". Because Couffignal did not aaything about "how he
wanted to display the commands from the programaréier in the form of a
punched tape", the opposing party cited numerous

Randell, B.,The Origins of Digital Computers3rd ed. The German-language
authors hold Zuse's priority resolutely high. Odly Beauclair, W.Rechnen
mit Maschinen Braunschweig, 1968, pass. and Zemanek, Weltmacht
Computer Esslingen, Miinchen, 1991, p. 102 should be meetion

Pugh, E.W., Building IBM. Shaping an Industry and its Technglog
Cambridge, Mass., London, 1995, p. 343. The faat the acknowledged
experts William Aspray and Martin Campbell-Kelly dmt mention the
central works of Zuse and the Z3 at all in theicanct of the history of the
computer and exhaust the question of priority wite mention of Aiken's
Mark I, "the first fully automatic computer to conrgo operation”, shows that
ignorance has also maintained its place. CamplalitKM., W. Aspray,
Computer - A History of the Information Machimew York, 1996, p. 75.
Paul Ceruzzi made this point in his lecture at Boqoium organised at the
Deutsches Museum to mark the fiftieth anniversafythe first attested
demonstration of the Z3. Ceruzzi, P. E., "The eantyk of Konrad Zuse in
the context of the invention of the digital comput&935-1950", Deutsches
Museum,Scientific Yearbook 1992/9Blunchen, 1993, pp. 170-186.
Resolution of the BPG of 14.7.1967.
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publications and patent specifications in which ghed tape played a role, so that
the BPG came to the conclusion that in 1941 theraye expert” was familiar
with the construction of program-controlled caldudg machines "from numerous
prototypes". For the fictitious "expert", who knéwe technical literature published
worldwide, it did not matter that Babbage's citedtings had already been
published in London in 1864, Ludgate's in Dublirl®09, that difficulties arose in
the course of the patent proceedings in the 1950btaining Couffignal's writings
and that the cited patent specifications includedeAcan, Italian and English
ones. Even the problems that the war of 1941 brodgh a single German
inventor could not disturb this "expert". The prdaee for the construction of a
machine corresponding to Zuse's concept arose itwithe framework of his
normal activity", the BPG ruled, and thus did netjuire "any creative intuition
beyond the knowledge that could be learned".

The assessment of Zuse's patent application endtédtive statement: "The
novelty and progressiveness of the subject-mal&@med in the main application
are not doubtful, but no patent can be granted @r iack of inventive step." The
reason given for the rejection of the claim forgmding Zuse's calculating device
for floating-point numbers, for which, in the opni of the BPG, no "inventive
inspiration” was required, must have been percei@eddisappointing for the
inventor and downright provocative for many for wiohe patent-law view was
not a matter of course.

The decision of the patent court cannot be créatifiere from a patent law
point of view. Instead, the objections and delitrotas and thus the "state of the
art" of 1941, which was determined with great dffare to be documented, at the
same time showing the material basis on which themq was twice refused.
Despite the diversity of the technical aspects gl it becomes apparent how
selectively a patent procedure reflects a histbrfeat and how little it can
ultimately do justice to the broader interest afsh interested in history.

The rejection of a patent is based on a decisi@t #tarts from juristic
categories. A patent is granted if the inventiorersognised as an achievement for
which an "inventive step” was necessary to go béyihe "state of the art” in
solving a technical "problem”. The "novelty", thprdgress" and the "inventive
step" of the application must also be taken intooaaot. For German patent law,
the "state of the art" is formed by "everythingtthas been published in the last
hundred years
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is already described in such a way or is alreadytsdously used domestically that
its use by other experts appears possible."

In order to determine the "state of the art", itherefore necessary to study
writings, not actually existing and functioning rhawes. For the inventor and
designer Zuse, however, the actual built machirtedeen in the foregrourfdﬂe
repeatedly invited the patent office's processioigpmmittee to inspect his machine
in order to demonstrate the justification of hidegmd claims, but the committee
never responded.

In patent law, the examination of the "novelty" atite "progress” of an
invention is based on a separate comparison ofmyention with each of the
individual prior publications. In contrast, for tlassessment "inventive step", the
individual prior publications are combined "moséicato form the "state of the
art". Patent law starts from the "state of the ddtermined in this way and asks
whether an "inventive step” was necessary for thesntion. The inventor is
contrasted with the aforementioned "average skijedson" who knows how to
use the "state of the art" in a skilled manner eed also develop novel things, but
cannot produce anything for which an "inventivep$tess necessary. For German
patent law, this "average skilled person” is on¢hef"legal concepts which need
to be filled in", such as the concepts of "good ar or the "diligence of a
prudent businessman”. "Such a term is not to Bedfiin by a simple logical
subsumption, but by a legal-political evaluatiorented to the purposé.”

® Bernhardt, W.Lehrbuch des deutschen PatentrecBts, Au:fl., Miinchen
1973,87.
It is possible that the reconstruction of the wWBjch was destroyed during the
war, was created in 1961/62 at Zuse KG in connecWdath the patent
proceedings. It has been publicly shown in manggdaand has been in the
Deutsches Museum in Munich since 1968. Howevergtbees not seem to be
any concrete proof of this connection. However, fidnet that in 1956, when
the important patent on the magnetic drum memoryg granted to Gerhard
Dirks, who was very successful in the patent bissinthe patent office could
be convinced with a reconstruction of a drum menamgording to the state of
the art of 1943, speaks in favour of this. Thiscess had impressed Zuse.
Zuse K., Der Computer mein Lebenswerkrevised new edition of the first
volume with the same title, Munich, 1970) Berlir®8%, p. 99f. Cf. on Dirk's
patents: Zellmer, R.Die Entstehung der deutschen Computerindustrie,
Dissertation, Koln 1990, pass. This reconstruci®ralso in the Deutsches
Museum today.
® Bernhardt, op. cit., p. 49.
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2. The applications from 1936

A list of Zuse's patent applications from the perik®36 to 1947 was compiled in
1959 by Zuse KG, Bad Hersfeldhe applications can be divided into two groups:

1. Individual mechanisms that had partial functionghesr object; these include
the mechanical switching elements and the surfasmreng method for
measuring the wing; these patents were grante€l56/54.

2. The comprehensive applications with which the daloug machine should be
registered as a whole; these include:

o 723139, "Verfahren zur selbsttatigen Durchfihrungn vRechnungen”,
notified on 11.4.1936, was not published, withdrawAugust 1940.

» 723624, "Rechenmaschine-Rechenanlage”, registemed4dl2.1936, not
published, withdrawn in February 1943.

e 726476, "Rechenvorrichtung”, applied for on 16.@19 published on
4.12.1952, later file number Z391.

» 728780, "Device for deriving result data by meahdasic operations of
the propositional calculus" = "(Logistic) calculagi device", applied for on
11.10.1944, published on 12.3.1953, later Z594.

The two patent applications that were not revokedewrejected by the Federal
Patent Court in the second instance in 1967.

2.1 TheApplication Z23139

The application under file number 223139, which &dged on 11 April 1936
through a patent attorney, was entitled "Methodtha automatic performance of

calculations with the aid of calculating machinésHe made no statement about
the "state of the art", which should be outlinedthe description section of an
application in order to measure the inventive idEl@e purpose of the invention
was "to enable recurring calculations of any lerggtd any structure, consisting of
elementary arithmetic operations, to be carried autbomatically with the aid of
calculating machines". The main claim, to which ather claims referred,
concerned precisely this procedure. It was chanaetk by the fact "that, on the
one hand, the numbers occurring in the courseeotdfculation

° See the appendix to this paper.
10 »patent applications by Dipl.-Ing. Dr. K. Zuse",e(ppd 1936-1947), ZuP
020/003 (see appendix to this article).
1 with letterhead of patent attorney K. Wolf, 9.4.693iled 11.4.1936, AZ:
723139, ZuP 005/021.
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numbers are stored and are available at any tinsectmmputing device by means
of a selection mechanism, on the other hand theinest| operations are selected
and controlled by the scanning of a calculatiomphahich for each operation
continuously and automatically indicates the bagie of calculation to be carried
out, the numbers of the memory cells containingrédspective required numbers
and the numbers of the cells storing the result".

Claims 2 to 5 brought further characteristics a tmethod": The calculation
plan should give formula constants, commands fantrob and numbers for
calculation to the machine in such a way that aesponding control command for
numbers switches the scanner and enables the ttorearding of the numbers in
contrast to the control command. Furthermore, émidogarithmic representation
in the formsy = B% b andy = B% b' with b' = b - | as well as the binary number
system(B = 2) should be used. The claim referred to semi-ritgaic number
representation in number systems of any base. iHagybsystem was indicated as
the preferred case. Claims 6 to 11, on the othed halated to the machine for the
method and parts thereof. Claim 6 characterised cdleulating machine "as
comprising a calculating device, a distributor t@age unit, a selector, a scanner
for the calculation plan, a scanner for the outmlties and a punch for the result
unit".

Claims 7-11 concerned the selection mechanisntrémsformation from fixed
to floating point, the recognition of the first naero digit, the binary adder and
the memory circuit. The selector unit was describedthe sketches as an
electromechanical relay, whereas the illustratibrihe adder circuit suggests a
mechanical design. In the description it saysh@&itelectrically or mechanically".
Zuse left the technology open and only stated timeiple.

The description was divided into explanations &f tlalculation plan and those
of the machine's mode of operation. The machine svggposed to work in 4
cycles per "operation": 2 cycles for the transfértlee two operands into the
calculating device, 1 cycle for the calculation @®n and 1 cycle for the transfer
of the result into the storage unit. Some suggestiadicated ways in which the
procedure could be refined and extended:

"If the result is to be used in the next step ef ¢hlculation, the two cycles
for 'Save result' and 'Get operand' can be omitted.
If two connections are installed between the argtienunit and the memory,
then it is possible to request and return at tlmesame. The work cycles can
be nested within each other.
Several arithmetic units, memory units, distribaf@canners, punchers and so
on can be installed and thus several operationdeararried out at the same
time.
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Fixed number storage faf2, T, g.

Instead of the scanner and punch for the outputesult values, setting and
reading devices can be used.

The calculation plan can also be saved, with tmeroands being fed to the
control devices in time with the calculation.

The calculation plans can be stored in a fixed fdriine machine is often to
perform the same calculation.

All these variations fall under the basic principle

Zuse explained why he considered the use of tharpirsystem to be
advantageous for this system: "Since the machirfemes long calculations on its
own, one can go beyond human habit and chooseiitt@est number system.
Leibniz already recognised the dyadic system, f{fstesn with the base 2, as the
simplest system. [... ] The idea of constructingnbar systems and the like in the
two's system is not new. [...] However, the combaraof the above-described
method with the binary system means an essentgress, a working community,
which mutually enables the practical implementatioh both methods. The
numbers are 'among themselves', results can beedemver thousands of
intermediate values without the need to translasangle number into the decimal
system."

The "drawing up of a calculation plan" was desdtilzes a "prerequisite for
every type of calculation to be carried out". In'ithe successive arithmetical
operations were recorded in character and in seguand the numbers occurring
in the course of the calculation were numbered ecuts/ely or ordered according
to some other scheme [...] without first determgnthem in size". The calculation
plan should be recorded in a form "which is sugalolr controlling the individual
devices, for example on a punched tape". Aboufptibeessing of the calculation
plan it says: "The calculation plan is now scanihgdthe machine section by
section and gives the following information for kamdividual calculation
operation: the numbers of the memory cells comagirthe operands; the basic
calculation type; the numbers of the cell storihg tesult. The information in the
calculation plan automatically triggers the necessaerations."

The calculation plan was to be set up in such a thay it required as few
memory cells as possible. "In order to be ablednstruct the calculation plan
according to a scheme, a number which remainsatme sn the calculation device
for the next operation is considered as if it weiaed on memory ce®." At the
beginning of the calculation work, "initial valuestere fed into the machine
separately from the calculation plan, which couddvaried during different runs.
On the other hand, constants that remained the danmeg these variations were
built into the calculation plan. The scanner "hade able to give the data of the
calculation plan to the machine both as a commanddntrol and as numbers for
calculation."
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In August 1940, Zuse withdrew application Z2313%ick had not been
published due to lack of disclosufeThe inaccurate information on the "state of
the art” may have played a role in this. At thatdj work on the Z2 machine was
finished and the Z3 was taking shape. During timset the wing measuring
machine was also being built. Zuse was therefoeephase in which the tinkering
of the previous years was finished. He was nowdmgl functioning machines, the
completion of which was awaited. Practical expereeted to numerous detailed
developments that had not yet been thought thrau@B36.

2.2 The Application 223624

Application 723624 of 24.12.1936 with the desigoati'calculating machiné®
referred to the "main patent" Z23139. The "methddscribed and applied for
there required a calculating machine that difféfredn "the usual designs" by the
use of the binary system and by the representationumbers in the semi-
logarithmic notation. Thus, eight months after theocess" application, claims 6
to 11 of which had already been applied to the mmechZuse again filed an
application concerning a calculating machine paldidy suitable for the process:
"With its help, the 5 arithmetic operations of aath, subtraction, multiplication,
division and square-rooting can be carried outh&nmore, decimal numbers can
be translated into the secondary system and visaywithout the need for special
‘translators' or ‘converters' for this purpose".

The method of operation was characterised as fallobWAll arithmetic
operations are broken down into simple additionghe case of multiplication and
division, this is done in the known manner by répdaaddition of the multipli-
cand or the divisor supplement. Root extractiotiase by the method of quadratic
addition, which is known to be very similar to diMmn." Zuse mentioned here
already known translators for the conversion ofimlat numbers into binary
numbers and vice versa, which "for example, forttheslation from the decimal
system have 9 members, which indicate the valuahef digits 1-9 for the
respective place in the other system". With thesghve an indication of the "state
of the art". However, his machine was supposeddkwith at least 20 decimal
places - "in order to be able to carry out techngadculations” - and had then
needed 180 such elements. Therefore, he had dedekpl applied for a system
that managed with fewer members by "building up ribenber digit by digit and
periodically multiplying it by 10". For this trarabr, 9 members representing the
digits 1 to 9 in the binary system were enough.

12| ebenswerl 970, p. 97.

13 Zuse, K., "Rechenmaschine", patent application dda?4.12.1936, AZ:
Z23624, undated with accompanying letter, Goldb&aehWeber-Schéafer,
9.11.1964, ZuP 006/001.
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Zuse also described the binary arithmetic procelkses. In the processing of
numbers that are processed in semi-logarithmic esgmtationy = 2% b, the
calculating machine was divided into two parts,tisat one part processed the
valuea, the other the valub. The first part only had to add and subtract. Wthke
first part only had to add and subtract, the acaundhmetic operations took place
in the other part. Since the value was always betwk and 2, only a few digits
before the decimal point were necessary. Zuse diescribed all these devices
mathematically and only then went into the technicglementation: Because all
the devices consisted largely of relay circuitsehghasised that "according to the
main patent, the relays can be electrical or macharin the examples, mostly
electrical relays are chosen. Corresponding csceién be constructed with
mechanical relays". He then described, with the ledl the sketches, how the
calculations were to be realised with circuits a¢stnsg of electromechanical
relays.

The application contained 16 patent claims with rtien claim: "Calculating
machine operating in the secondary system, chais@tein that both the actual
arithmetic operations such as addition, subtractionltiplication, division and
square root extraction and the conversion of decimenbers into secondary
numbers and vice versa after breakdown into indiaichdditions are carried out
on the same arithmetic device, in which the conwvars effected by digit-by-digit
increase and decrease of the number with interreedialtiplication by 10". The
other claims referred to the conversion of binamynbers into decimal numbers
and vice versa, to the processing of numbers in-Begarithmic representation, to
the procedures for division, root extraction andtiplication, addition devices and
the distributor of the calculating devices. In thkole of Z23624, the arithmetic
plan was not mentioned at all.

2.3 The American Application

Also in 1936 or 1937, Zuse filed a correspondingliaption with the American
patent office. Here he was confronted with Bablmg&halytical Engine", which
he had not previously knowt.

14" Lebenswerk1970, p. 97; in the Zuse papers | could not discoaey

documents for this application or the Babbage opipos Babbage, Ch.,
f.assages from the Life of a philosopHesndon 1864, p. 117f. The following
translation of a section is contained in: Bemerlamgur Patentanmeldung
"Rechenvorrichtung”, 23.12.1953, undated attachnenhe letter from the
Patent Office to Zuse of 14.12.1955, cf. footnote 3

"The Analytical Engine consists of two parts:

1. from the memory into which all the variabledb®processed are placed, as
well as all those quantities that have arisen ftioenresult of other operations;
2. from themill, in the sense of the wheel mill, into which theqtities to be
processed are always brought.
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3. The 1940 design

There is a draft patent application from 1940 &it"Rechenmaschin®’ in
which the applications from 1936 were taken up mgéhe document referred to
the main patent Z23624 and consisted only of ailddtdescription. Claims were
not formulated. The text did not contain any refiees to the "state of the art™
"“The main application is limited to the problems tife actual numerical
computation, whereby it remains open whether thitings on the machine
required for carrying out the computations are afeer by hand or also by machine
organs. It is now the object of the present appboato develop the principle on
which the main application is based in such a \ay the device carries out all the
settings automatically and the control can be &fédy a calculation plan (cf.
application Z23139). For this purpose, the conomastimust be designed in such a
way that the connection to a memory device is [bssaccording to the
application cited." However, the possibility of gtBy-step input by hand should
remain.

Zuse pointed out that the principles of the maitepacould be combined in
any way: one could work with or without a semi-laganic number
representation; the translator principle could dsoused for systems other than
the decimal system, for example, for English curyenn order to grasp the
relationships theoretically correctly, the draftphgation referred to the logical
formulae of the propositional calculus as presentedthe "Grundziigen der
theoretischen Logik" (Fundamentals of Theoreticabgic) by Hilbert and
Ackermann: "Through the interconnection of the agtdrs by relays, the voltage
state of new conductors is given and one can se& @orresponding logical
formula for each circuit". While this representatiadhered to electrical relay
circuits, Zuse, "since other constructions are iptessn addition to the electrical
relay principle", introduced a neutral symbolisnd&scribe the circuits: "The relay
is indicated by a circle through which the contdlcarrier (conductor) passes

Each formula whose calculation can be required H®y @analytical engine
consists of certain algebraic operations to beedwut on given expressions
and of certain other variations which depend onntln@erical values assigned
to these expressions. There are therefore two hgsdihe first to direct the
type of operations to be carried out - these alledcaperation cards; the
other, to direct the individual variables with whithose cards are to operate -
these last are called variable cards."

In a plan by Babbage dated 6.8.1840, it is showhhkbth the operation cards
and the variable cards as well as other "numbeistavere connected to each
other in the form of a ribbon. The drawing was |ml#d by Ch. Babbage's
son in 1889 in: Babbage, H. Babbage's calculating engindsyndon 1889.
Zuse, K., "Rechenmaschine”, with handwritten rem&Nicht angemeldet, 5
Vorlaufer 2391, 1940, ZuP 005/019. [n2]

15

n2 Translation note: “Not registered, predecessor Z39340”
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while the controlling pole is only brought closethe circle".

Zuse distinguished between "single-step" and "Ruiép" circuits. In the
"multi-step” circuit, the relays respond one aftex other. Zuse called this a "relay
chain".

The addition took place in three phasés:formation of the digit sum, i.e.
addition without consideration of the digit trarrsf2. digit transfer, 3. formation of
the result. In the draft application of 1940, Zdsscribed all the subdevices using
concrete circuits. The combination of the descrilpadts into "multi-species
machines" was to be achieved "by simple superiniposi

He described two combination examples in more Hetanultispecies machine
for performing the operations of addition, subti@tt multiplication with decimal-
binary, pound-system-binary, binary-decimal, binpoyind-system translation
devices; The combination consisted of a humbeingettevice with rows of keys,
one of which had 11 keys for the pound system uppér distributor”, a device for
scanning the multiplier, a device for shifting tineltiplicand, an arithmetic device
with an addition mechanism, a result display withEmnglish display and a guide
mechanism. In addition, he described the princgfl&ranslation extended for the
English currency. While this machine only calcuthteith integers, a second
combination example worked in semi-logarithmic forwith an additional
division and root extraction device. Both examplesre intended for manual
operation. The design, however, contained a supgiéary circuit for the master
unit with which one could "run the process from #wdting of the numbers in the
decimal system to the converted result by oneself".

The draft, which was accompanied by 39 illustragiomas not submitted. It
contained the most concrete representation of tls® Znachine up to that time
and can probably also be regarded as a concephhdgoroduction programme
of a planned company. The special device for meagulintigel, for example,
was a variant of this system.

4. The procedure Z26476 until 1944

16.7.1941 Zuse applied for a patent for a "calculating deViderough
patent attorney Kuno Wolf under file number Z26478he
patent description continued the 1936 applicatioa #he 1940 design for a
“calculating machine". Zuse now no longer applied & "method", but for an
apparatus that embodied this method. By this

1% zuse, K., "Rechenvorrichtung”, application notehwiit date; dated 1941 in
the index of Zuse papers, with an obviously latendwritten note: "Z391",
ZuP 005/011.
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time he had completed the machine which later becknmown as the "Z3" and
knew that his theoretical system could be succlgsfpplied in practice. The
characterising introductory sentence of the apptioaalso immediately indicated
the possibilities of opposition in the later patgmbceedings: "The present
invention means the combination of largely knowdividual devices to form an
aggregate which makes it possible to carry outueetly recurring calculations of
any length and structure, which are composed ohetgary arithmetic operations,
automatically with the aid of calculating machineshe description then listed in
general form the "devices" that could be combirmdtiis "aggregate™:

1. A "fully automatic calculator, e.g. a 4-speciesco#@tor’. It says here
explicitly: "In this way, one can use known fulltamatic calculators as a
calculator". However, he then described an aritiomait with binary semi-
logarithmic technology with the corresponding relaycuits, to which the
following patent claims referred.

Devices for storing numbers.

Devices for transferring numbers from the arithmetnit to the memory unit
and vice versa.

A device for connecting a specific memory celllie talculator (selector).

5. Devices for controlling the system by means of paactape (scanners).

wmn

»

Regarding the "state of the art" it was stated: d#tail, all these devices are
known; furthermore, the combination of arithmetrgtiand storage unit is known.
[... ] It is also known to control any organs o€aculating machine by means of
punched tape or punched cards." The text did mhtate which publications were
referred to. Zuse saw the actual invention in fhecgic combination of the known
parts: "What is new is the combination of the eletsein such a way that
commands are given to the entire system from angcam that the numbers of the
memory cells are given to the selector unit, tHermation about the number of
the memory cells is given to the memory unit, dmnumber of the memory cells
is given to the memory unit. The formula to be gkted or read and the type of
arithmetic operation is given to the arithmetictulVith such a combination it is
possible, in contrast to existing devices, to daleu any formula which is
composed of elementary operations”. It was notl Utb5 that Babbage's work
was also cited in Germany!

In 1936, Zuse had realised a new method with knel@ments, buin 1941
the process was simplified by the "aggregate", whaas composed of a new
combination of known partial devices. In 1941, tidguished between a "basic
form" of the aggregate, which "can be built up ofitcommon means", and the
solution practically implemented in the "Z3", which particularly advantageous
with "innovations" or "new combinations [...]". Atat time, he saw as the
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logical step in terms of technical development)de one of the sophisticated four-
species of calculating machines - whereby "machindghe case of the machines
available at the time referred to the multiplicatiand division of two numbers,
which could be carried out without any intermediaperations!

As in 1936, the 1941 application also detaileddakeulation of a determinant
as a standard example by the structural enginese.Zlhe calculation plan was
again presented in full. The notation had been awgd. Whereas in 1936 the 9
elements of the determinant were simply designatedonsecutive numbers, in
1941 the indexed letteké, to Vg were used. The designatidh wascontinued for
the intermediate results, so that the Msirepresented theesult.In addition to a
description of the entire machine in mathematicaim, the 1941 application
contained a detailed explanation of the individagsemblies, the calculation
processes for the four basic arithmetic operaticasg the processing and
conversion of the binary and semi-logarithmic numsbe

The application cited a total of 51 patent claiffibe main claim related to a
"calculating device" similar to claim 6 in Z23139 4936, with the simple
enumeration of the sub-assemblies in 1941 being mlosely described by details
of the operation of the "method" of 1936. Thus,rold of 1941 contained the
automatic result determination, the calculatiompdad the number processing in
the binary system. The semi-logarithmic numberesentation was the subject of
the second claim. In 1941, this also referred &"ttalculating device", which was
expressed in the patent claim by the fact thath'eaemory cell stores all the data
required to identify such a number, such as thdixpréhe integer part of the
logarithm of the number [...] and the factor [lyihg between 1 and the base of the
number system".

In contrast to the 1940 draft, Zuse now no longescdbed a machine that
could also be operated automatically, but was aesigor manual input, but the
method of automatic calculation, which had previpuseen apostrophised as a
“calculation method", became part of the autombyicaperating "calculation
device". The description of the machine was kepigaseral as possible. The
calculation plan was to be recorded in any formitésle for controlling the
individual devices, for example on a punched tapieshould indicate for each
individual arithmetic operation, in addition to thwasic type of calculation, the
numbers of the memory cells containing the operamdsthe number of the cell
storing the result, in order to be able to continel five devices correctly.

The five devices could be built up "from common m&aEven now, Zuse did
not make a sharp delimitation of the "state ofah®. A particularly advantageous
solution to the task posed in general form he saw
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in the use of certain "innovations or new combmradi':

- The execution of the complete calculation in theaby system. Since longer
calculations are carried out automatically, "one ga beyond human habit and
choose the simplest number system." However, tha a building calculating
machines in the binary system was not new. Zusi &gaphasised as decisive:
"The combination of the above-described method hih secondary system,
however, means an essential progress, a workingmemity that mutually
enables the practical implementation of both methddhe numbers are ‘among
themselves'; results can be derived over thousafidmtermediate values
without the need to translate a single numbertimodecimal system."

- The "comma marking". In the "known machines", alhmbers were fixed to the
decimal point, which in technical calculations aftsaused problems, since here
“constantly changing operations between quantisash as coefficient of
thermal expansiorr = 0, 000 012 and modulus of elasticiey= 2100 000
kp/cnf occur in the same formula”. Fixed storage wouldrustly filled with
zero and very large, but only partially used. Thees he saw a particular
advantage for the overall system in the use ofdmi-logarithmic number
representation.

In the 1941 application, the calculator was extenitlecomparison to the one
described in 1936 in such a way that, after settiegoperands and the type of
operation, it "carries out all further settings auatically, so that the calculator
can be used within the framework of the overall tetys described”. The
description was largely taken verbatim from the A 9raft. The individual
arithmetic operations were explained with the didiccuit diagrams. The inverse
conversion from the binary to the decimal systens wlane according to the
principle already stated in Z23624. The calculdimst asked if the result was
undefinable. In the case of addition or multiplicatby and the square root of
infinity, infinity was defined as the result. Zetones infinity was displayed
separately.

The main claim was: "A calculating device consigtof an actual calculating
unit which automatically determines the result raffetting the operands and the
calculation operation to be carried out, a storage with several cells, wherein
each cell can be connected to the calculating mnineans of a selector unit for
the purpose of mutual number transmission, ané@anahg unit for controlling the
entire system by means of a calculating plan, adtarsed in that the calculating
plan specifies the type of operation at the catouaunit, the reading or storage
commands at the storage unit and the numbers dfttinage cells at the selection
unit continuously and automatically in accordandéhwhe desired sequence of
operations, the calculating device operating in seeondary system and the
intermediate values of the calculation being stoasdsecondary numbers." The
semi-logarithmic
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representation was not part of the main claim.dswnly mentioned in the second
claim. Numerous claims referred to electrical retaguits according to which the
individual subdevices were designed.

A second specification of application Z2647differed from the first one by an
extension of the main claim. The internal represgon in the binary system was
adopted here in a new claim separate from the ro&m. Accordingly, this
application had 52 claims. Thus, the main claino aigcluded the combination
with the decimally operating known full automatantiened in the description.

9.2.1942 Under file number Z26476, the patent office commated the

result of the examination, to which Zuse agreeccamment on
within five months, and eliminate the deficiencigsse's "calculating device" was
listed as "a machine for calculating determinan&hce the Patent Office was
already aware of a "fully automatic determinant hiae" - that of Weygandt-
Zuse was asked to correct the "state of the ahi& Fatent Office found that the
text of the application was too vague about therjooting machine operating in a
secondary system", which was already the subjebtsoéarlier application. It also
found fault with the fact that "the applicant seamsee his invention primarily in
the use of a calculating machine operating in #@sdary system and in semi-
logarithmic notation". Then the technical prograssociated with the use of just
such a machine would have to be demonstrated." @asesupposed to shorten the
description and change his claims to the featufes @eterminant machine. The
patent office "did not hold out the prospect of iisfing the application®®

17 zuse, K., "Rechenvorrichtung”, application witholatte, handwritten note:
"Z26476", ZuP 006/001.

8 In the early 1930s, A. Weygandt took up the paktibof building a
calculating machine with the standardised companeat telephone
technology. "In order to secure the right of ptgyi he published his
conception by describing a prototype in 1933 ("[Rkektromechanische
DeterminantenmaschineZeitschrift fur Instrumentenkundepl. 53, 1933,
pp. 114-121). Weygandt did not use simple relayk wwo states, but rotary
selectors. For the multiplication, he connected ecimanical multiplication
table. He was awarded his Dr.-Ing. in 19&3er Drehzahlautomat fur die
Ausrechnung von Determinantebjssertation, TH, Hanover 1938). The
finished machine calculated a determinant of tle®»isé order in 5 seconds.
For the calculation of a determinant of the sixttewn it took 1.6 hours. The
determinant calculation was completely automatics A control unit,
Weygandt used a 26-part three-armed selector callegigulator”, which also
transmitted the individual digits to the arithmatiait.

19 Reich Patent Office to Zuse, 9.2.1942, ZuP 006/001.
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30.3.1942 Zuse asked his lawyer to arrange an appointmert thie patent

office for a demonstration of his machine. He engded that he
did not want to register a determinant calculabat, a machine with a universal
character in order to calculate "all algebraic folas given in explicit form,
insofar as they can be described at all with thip loé the basic operations”.
Compared to the earlier application, this applaratis considerably extended, for
example, by the calculation plan and the fully aatic process. It was precisely
the fully automatic process that formed the maibjesct matter of the application.
In contrast, the Weygandt machine referred to wasraly special device.

5.11.1942 The Patent Office stated that it was of the opirtivett the device

applied for "allows the use of devices [...], whiahe pending
applications". It was therefore appropriate to pamsl the priority of the present
appzlilcation until the earlier applications had beeaiblished or otherwise disposed
of".

4.3.1943 Zuse then withdrew the application for Z23624 appliad for the
continuation of Z26476>

19.12.1943 In the reply from the Patent Office, the subjectttaraof the

application was now referred to as a "punch cardrotled
calculating machine”, and pointed out that such mmes were known. The
German patent specifications 688393 and 695055 evied:

- The German patent specification 688393 containstanp of Deutsche Hollerith
"Multiplication machine with electrically monitorgabwer drive for the number
wheels of the result mechanism". It was published940 and was valid from
1933 with priority in the USA in 193%.

20 Zuse to Wolf, 30.3.1942, ZuP 006/001.

*I Reich Patent Office to Wolf, 5.11.1942, ZuP 006/001

22 \Wolf to Reich Patent Office, 27.3.1943, ZuP 006/001

% The main claim was: "A multiplication machine wdlh electrically monitored
power drive for the counting ribs of the result im&@eism and contacts of
multiple contact relays located in the circuitscassted with the counting ribs
for controlling the counting mechanism circuit aheé shifting of positions in
the case of successive multiplication machine cyatbaracterised in that the
exciter circuits for the exciters of the multipliman relays are so guided for
controlling the counting mechanism circuits, that the circuit of a
multiplication relay excited by the radiation ofraultiplier point, the winding
of the control magnet of a point shifting relay @asated with the multiplier
point is always also connected in series with tlegymet of the multiplication
relay, and that the excitation of the control magreuses the changeover to
the next multiplier point to be made effective, éaample by closing a contact
which establishes a circuit for a changeover relay.
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- The German patent specification 695055 containatanp of Deutsche Holle-
rith "Multiplication Machine". It was published 81940 and was valid from
1929 with priority in the USA in 192%.

Longer calculations could also be carried out imstelently with already "known
devices [...]". Machines in the secondary systemewaso known. The British
patent 410129 by Valtat was cit&dAnother reference to Weygandt was used by
the patent office to state: "Incidentally it wasloager new, for various arithmetic
operations

%4 This was a machine "in which, under the influenéeactuators which are
adjusted according to the factors of the task, chwig connections are
prepared for driving the number discs of the reswtichanism, for which a
force transmitter is provided which, under the uefice of the actuators,
becomes effective for each number disc within rage time limit in such a
way that the switching which takes place in the bamdisc of the result
mechanism corresponds to the respective numbertsibe introduced into
it".

The British patent 410129, filed in 1932 with prigrin 1931 in France,
corresponds to the German patent 66401Rbly. A. Valtat, which was filed
in 1934 and granted in 1938:

"The invention relates to a calculating machine cwhiaccording to the
invention, is intended to transfer a number givethe system of base 10 into
a system of a substantially smaller base (prefgerbbte 2), to carry out the
operations in the latter system and to transferdiselt back into the system
of base 10. Machines are already known which makmssible to convert
numbers of one base into numbers of another basebase, however, being
very close to the other, for example 12 and 10.séHenown machines serve
exclusively for these conversion purposes and angeqjuently not computing
machines proper. These older machines do not azhley result sought by
the invention, [...]. The problem posed by the mi@n is to create a
calculating machine whose construction is as simapl@ossible and in which
the numbers with which arithmetic operations arbegerformed, and which
are given in the decimal system, also appear indd@mal system in the
result produced. To solve this problem, the inwantiassumes that a
calculating machine for arithmetic operations fomiers of very low base,
for example base 2 or 3, is much simpler than thealuknown calculating
machines. However, since the numbers of the secprglstem are not
common in use, it is necessary to convert physiaaibers, for example those
of the decimal system, into numbers of the secgndgstem, and then to
convert the result obtained on the calculating nmeechn the secondary system
back into a number of the decimal system. Accollginge invention consists
in using a combination of three devices, the fifstvhich makes it possible to
convert numbers of the decimal system into numbgtise secondary system,
the second constitutes a calculating machine insdwondary system and is
consequently extremely simple and, above all, nsigipler than the known
calculating machines, and the third device makgmossible to convert the
result obtained from the second device in the s#mgnsystem into numbers
of the decimal system. This combination resultsairtalculating machine
which is much simpler than those used up to nowerefby it is to be
emphasised that the user receives the result saugidut recognising that
the calculating machine works in the secondaryesyst

25
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to build automatic calculating machines [...] anduse a system other than the
decimal system [...]." For the Patent Office in 394the technical progress
inherent in the combination of a calculating maehoontrolled by punched cards
and operating in the secondary system was not shaimce "the combination
itself [...], with regard to what is known, doest y@&t require an inventive step".
The patent office now assumed that the noveltyidathe semi-logarithmic mode
of operation. However, the corresponding advantdgekto be explicitly stated
first, since semi-logarithmic calculation was ademerally known.

It was obviously characteristic of the difficultidsat the separation between the
"construction” and the "mode of operation” could longer be maintained. The
Patent Office complained: "The claims also contaira large extent the mode of
operation of the machine, which belongs in the desan, and will have to be
restricted to the constructional aspects. The desiguld then only contain what is
essential for the machine." Even at this stagePtitent Office did not rule out the
granting of a paterit.

16.10.1944  Zuse's reply was sent to the Patent Office by ameyér with new

patent claims. It is the last document in the pdoce before the
Patent Office was reestablished in 1949. Accortlintpe previous correspondence
with the Patent Office, it was now stated: "Theserd invention has the task of
constructing a calculating device with which anynfala of any length and
structure, which is composed of elementary opamaticcan be automatically
solved". The letter characterised "technical pregitewhich Zuse did not treat as a
legal category: "Furthermore, the invention on #ive scale entails significant
technical and economic progress. There is a nedfteimwhole industry, especially
in aircraft construction, to be able to solve freqily recurring calculations of any
length and structure, which consist of elementaperations, by means of
calculating machines. Up to now, computational ceffi were necessary for this
purpose, in which partial tasks were solved by rmezfrcomputing machines; the
correct composition and further processing of suattial solutions, however, had
to be carried out by persons. With the object @f itvention, in contrast to the
known devices, it is possible to save this commgutersonnel. In addition, the
automatic calculating device works faster and strovhich always occur with
humans, are excluded."

Zuse rejected the opposing patents, since only iphaétions could be
calculated with it and not "any formula [...] congedl of elementary operations”.
Against the cited British patent of Valtat, accogito which "short multiplications
and additions" could be carried out in the binarstesm, he argued that it was then
Impossible

26 Reich Patent Office to Wolf, 19.12.1943, ZuP 00600
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to "solve calculations of any length and structbse itself*. Valtat's machine
contained neither a selection nor a planning ui#é.again rejected Weygandt's
machine as a special calculator.

Then he again pointed out the special advantagigeofomputing device in the
binary system, which lay in the fact that such catimg devices were "relatively
simple in their construction and thus also relighleperation". It was possible “in
an advantageous manner [...] to use commercialiylablte electrical relays [...]".
He replied to the patent office: "The two featui®slf-acting computing device in
the secondary system' result in a technical antiaeo@ effect which is greater
than the sum of the individual effects".

5. Reopening of the proceedings (1951-1956)

14.11.1951 Re-opening of the application procedure under ike rfumber
Z391. The applicant was now Zuse K.G., Neukircffen.

4.12.1952 Publication of the applicatio??.

2.4.1953 Objection filed by the Triumph company. The objentincluded a
request for a partial refusal of the patent. It yussified by the fact
that "as far as the wording of the main claim isg@ned, the fact of non-novelty
is given", "since the applicant presupposes thatvid to be claimed as new is
already known in the generic term of the main claself'. In the main claim, it
was stated as an essential feature of the invetitian the calculation plan (from a
scanner) continuously and automatically indicatee wesired sequence of
operations". However, it was stated that "the us& planning unit for controlling
the entire system by means of a calculation plassimed to be known, as can be

seen, for example, in German patent specificatid#823°, 45848%"

27 \Wolf to Reich Patent Office, 16.10.1944, ZuP 00@/00
8 Date mentioned irRemarkscf. footnote 37.
29 See the appendix to this paper.
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DRP 414823: German patent of the inventor Rolf lafg from Ljan,
Norway, with the company O. Colle& Co.A/S. in Oslo with the designation
"Electrically operated calculating machine” from2B9 The object of the
invention was a "new principle for carrying outthmetic operations [...]
which carries out calculations in all types of lamietic by electrical means
and makes it possible to record (write down) thihaoetic operations carried
out at all times. [...] The principle is based niyion the fact that, in order to
connect each numeric key to any recording dewdcegrresponding number
of couplings (for example, electrical connectiamntacts) are provided, the
activation of which is controlled by the recordingvice actuated by the
previously depressed key." The machine registehed first summand or
factor entered via a numeric keypad by means ofelctromechanical
switching operation on a paper tape. The secondraurd or factor entered
was automatically offset against the registered bemand the result again
punched into the paper tape. The machine perfomtiddur basic arithmetic
operations.

DRP 458481: The patent specification "ElectricalcGlating and Writing
Machine" by the inventor Bernhard Weiner in Pra@ugvice from 1923 is
extremely comprehensive, contains 104 patent claimsis probably one of
the first fundamental applications for calculatmgchines that are completely
equipped with electromechanical relays.

"Most calculating machines known up to now carry the calculations by
means of relatively complicated movements of engiegs, which on the one
hand leads to frequent disturbances during operatial on the other hand
limits the possibility of automation. The machinecarding to the present
invention contains nothing but a series of elecagnetic groups (relays)
which, by their electrical interaction, carry outyacalculation within the real
numerical range. Some of the relays are connectelet keyboard, i.e. they
can be activated from the keyboard, while otheupgsoof relays form circuits
via a writing apparatus in which the writing of thesult is carried out. All
basic arithmetic operations (addition, subtractiowltiplication of all one-
digit numbers, division of all one-digit and twogdinumbers by all one-digit
numbers) are built into the relay groups as antetat connection in such a
way that with the setting of a number all theselltesare latently set and with
the pressing of the execution key the results todresidered are selected and
combined in the machine by auxiliary relays as ighresults to the total
result.”

The main advantages were: "Since no machine elemetiter than the
armatures and contacts have to be set in motigs nthchine works almost
noiselessly(!) and with a speed that cannot be achieved by anthef
machines known up to now. [...] In the constructioh the calculating
machine, the spatial arrangement of the individualgnets is completely
unimportant, both relative to each other and in d¢werall picture of the
machine. The circuit alone is essential. [...] Wieet electromagnets or
solenoids are used is completely irrelevant toegsence of the machine”.
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4766882 575293 all class 42m group 14". On the other hand, theeailgn
recognised the "undoubtedly new inventive ideat, driticised "a certain lack of
clarity in the interpretation of the scope of patiten”, which "could arise after the
patent had been granted". The objection recommendé&dearer delimitation of
the request for protection and a flawless emphasishe undoubtedly new
inventive idea in a new, more sharply formulatedmadaim*

At that time, Triumph was probably interested icweng the then current
registration and temporary storage of numbers afarmation, for example on
pieces of punched tape, as they came into quefstidche combination of booking
machines, typewriters, cash registers and so orsdtimg up complex booking
systems. Zuse's "calculating plan" and the calmgaplan-controlled machine
were obviously not necessarily equated with thetedaic calculating systems that
had emerged in the meantime and were much discussed referred to as
"computers”. After all, he had also included comalions with four-species
machines as computing units in his claim.

29.6.1953 In his development, Zuse rejected the presentadioiis main

claim through the objection: "From the statemeratt th planning
unit for controlling the entire system is provideg a calculation plan cannot yet
be concluded as to the type of control. The aritionénit according to claim 2,
which operates in the binary number system, is "an

%2 DRP 476688 (see footnote 30): German patenRbyofgaard from 1927 - a
company is no longer mentioned - for an improvenwrihe calculating machine
(414823). The new machine was based on the sameiglés as the old one.
However, instead of the paper tape, the registratimk place in a "number of
multiple contact relays [...], each energised lpuaent in the lines of one set of
digit lines". Another new feature was a "device &artomatically changing the
order of the digits fed into the machine when tha&chine is intended for multi-
digit numbers [...], in order to make it possibler the numbers to used for
calculations to be introduced beginning with thegitdbf the highest order of
magnitude, while the last digit introduced, i.ee thhigit of the smallest order of
magnitude, comes into effect first in the formatmwithe result, and so on, thus
facilitating the tabulating work to a great extent"

DRP 575290: No inventor was named on the paterdifsggion "calculating
machine" of the Tabulating Machine Company New Ybekonging to IBM
from 1928. The invention "relates to a calculatmgchine for carrying out
calculations with two number sizes according to ther basic arithmetic
operations, which for this purpose contains systefreetting bodies, each of
which contains as many elements as the numbersid¢ bambers, and which
are arranged in a convenient manner, The settinliebmf the one system
determine by their setting when establishing tHatieship with a setting
body of the other system, which result is displalggdhe machine.”

3 Triumph to Patent Office, 2 4.1953, ZuP 006/001.
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advantageous embodiment of the invention accortbnglaim 1" and is "by no
means a necessary component of the general idib@ afivention”. The opposing
patent specifications were in no case "computingmmes whose individual
elements are controlled by a calculation plan daimg the individual calculation
data and calculation operations in the form of aording medium®®

Nevertheless, Zuse filed a new version of his claffh

14.12.1955 The patent office informed the Zuse company thaitrther appeal

had been filed, but that it was considered "natadi, since it was
not received until 5.12.1953, but the objectionigmerhad already expired on
4.4.1953 and the fees had not been 57aidbwever, the Patent Office stated that
since a valid objection had already been filed, dbgected material should "be
taken into account ex officio". Thus, after the iexpof the objection period,
material which quickly proved to be decisive wasdduced into the proceedings
by a practically uninvolved party. This materiacluided the book by Charles
BabbagePassages fronthe Life of a Philosopherpublished in London in 1864.
Here, anAnalytical Enginewas described as a computing device "in which the
computational plan is available in the form of coamd sequences containing
input carriers and in which memory and arithmetit cooperate on the basis of
these command sequences to perform arithmetic tgesa Since this
corresponded with Zuse's claim in "all essentighite’, the Patent Office did not
consider the claim to be allowable. If the impottalaim were to be maintained
“In its present form or in a form similar theretahe patent would "probably be
refused in its entirety”. The patent office askeds& to amend the claims
accordingly and to resubmit them.

The "material" was evidently only communicated tas in an unsigned
document "Remarks on the patent application 'catig device™ 18 months after
it had been received by the patent office. The Viesy sentence showed the new
quality of the citation: "Claim 1 is essentiallytended to patent the programme
control for calculating apparatuses, accordindgheolanguage used today". Thus, in
the course of the patent procedure, the first imBecember 1953, the additional
"calculation plan" was referred to by the alreadyniliar term "program". The
remarks went on to say: "This idea had already veahsed several times long
before the first Zuse patent application date tdeast had been proposed in such a
way that it could be realised by a person skilledhe art on the basis of these
proposals”. As evidence, the literature onAlmalytical Engineoy Charles

% 7use to Patent Office, 29.6.1953, ZuP 006/001.

6 Presumably not included in the Zuse papers.

% Patent Office to Zuse, 14.12.1955, with enclostRemarks on the patent
application "Rechenvorrichtung" by Dipl.-Ing. Kodrduse, ZuP 006/001.



Translation to English by The John Gabriel Byrne Computer Science Collection

with the permission of Dr Hartmut Petzold and Professor Raul Rojas.

The Mills of the Patent Office Dr Hartmut Petzol

Babbage was cited. After Babbage - according to"Remarks” - the idea of a
program- controlled calculating machine was alsok&d out and published by
Torres y Queved8and Louis Couffigndf. In the latter, as early as 1938, "the idea
of a program-controlled calculating machine in tlvo-number system was
discussed in a technically feasible way, especsilige quite detailed information
is given about the possibilities of realising tlaécalating units themselves with the
help of relay circuits".

For the semi-logarithmic number representation moeet in Zuse's third
claim, the term "calculating with floating point"as invoked and the objection was
raised that the method "has always been commohysigs" and "has always been
used with the slide rule". Further technical reslens could not be cited for this.

The objections had the character of notices andesq to the patent office to
consult certain literature; for example: "To whattemt the relay circuits for
computing and control operations are related teehaf Couffignal or Valtat, for
example, or to what extent they occur elsewhere

% Torres y Quevedo, "Arithmometre electromecaniqugilletin de la société
d'encouragement pour l'industrie nationakol. 119, 1920, pp. 588-599;
English translation in: Randell, op. cit., pp. 11Z0.

Couffignal, L.,Sur I'analyse mécaniqueApplication aux machines a calculer et aux
calculs de la mécanique celeslithéses Faculté Sciences Paris, 1938; reprinted in:
Bulletin Astronomique2nd ser., 10.1937, Paris, pp. 139-270; excerpte@®amdell,
op. cit; a summary of the machine described by fimdl is given in a
memorandum, annex to the letter Hagen to Patente)#0.3.1961, ZuP 006/001:

"If one summarises the main features of the logstalicture of the machine
proposed by Couffignal, one sees the following:

1. It is a fully binary machine that runs an aidoyr programme defined on a punched
tape and processes numerical values that are a&fsioed on punched tape. The
punched tape is binary perforated.

2. The machine has a fast-acting, limited-capastidlyage unit and this storage
unit is supplemented, if necessary, by punchegesrproduced during the
computing operation by feeding numbers from thenmnzaintroller to a punch
which produces a new punched stripe which then $oantbuffer for feeding
intermediate results obtained into the machine.

3. The machine is designed in such a way that girdkoe punched tape of the
program control a table can be visited which alspsists of a punched tape
and has different groups of binary holes in eaett ame group is used to find
the rows (argument value) and the other groupsasorthe corresponding
function values (for example the trigonometric filmes belonging to the
argument).

4. The individual instructions of the programmapstronsist of at least one
operation (arithmetic operation or transfer indiut) and several addresses
which characterise where the operand is to be takehwhere the result of
the arithmetic operation is to go."
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in relay calculating machines in the two-step systeith floating decimal point,
cannot be examined in detail here. In any casergpert by G.R. Stibitz on the
"Bell Complex Number Computer" from 1940 was alaeg*°

7.5.1956 Zuse reformulated seven claims. He tried to define decisive
features that his working machine possessed oeedélcriptions of
Babbage and Couffignal into the main claim. Thisvmeads:

"A calculating device consisting of an actual cHdting unit which, after
setting the operands and the calculating operatidre carried out, automatically
determines the result, a storage unit with sevezt$, each cell being capable of
accommodating the data (digits, sign and so onjired to identify a number, and
each cell being capable of being connected todtteng members for the operands

- or result members of the calculating unit - for thepose of mutual number
transmission, and a planning unit, controlled bynomand, for controlling the
entire installation, characterised in that the cands effecting the control, which
may have the meaning of operation commands asasdgHansmission commands,
are transmitted by the calculating unit commanducdled plan unit for
controlling the entire installation, characterisedhat the commands effecting the
control, which can have the meaning both of opemattcommands and of
transmission commands, are set successively on consetting members or on a
common command register, from where, by means aalag devices, the type of
operation is set on the arithmetic unit, the regdin storage commands are set on
the storage unit and the numbers of the storage ae¢ set continuously and
automatically on a selection unit."

A number of other requirements were also practesed transposed by Zuse.
The tendency in the delimitation was towards a npeeise, more differentiated
recording of the details that were the basis ofphieciples described by Babbage
and Couffignal and also used by Zuse, i.e. from gsneral principle of
programme control to a specific machine that redlighe principle. In the
description section, Zuse now took into account'dtate of the art" that had been
determined in the meantime, pointing out that theaiof calculating automata was
"not new in itself", "however, complete construetisolutions to this problem have
not yet been described or elaborated".

Even now, in 1956, Zuse mentioned in the descmptie possibility of using
“for 4e1xample a 4-species calculating machine" ke fully automatic calculating
unit.

8.5.1956 Zuse sent his reply to the patent office with anmeants and the new
claims?*He agreed that Babbage was

40 Reference was made to the articleBinletin of the American Mathematical

Society,vol. 46, 1940, p. 861. Stibitz's work played noestlole in the 2391
proceedings.
' New notification Z391 of 7.5.1956, ZuP 005/007.
42 Zuse to Patent Office, 8.5.1956, ZuP 006/001.
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the first to articulate the basic idea of prograontool. The literature cited,
however, contained "only very general informatidao@t constructive solutions to
the problem”. Babbage had "not progressed consteligtbeyond parts of the
calculus”. Similarly, Couffignal had described "sja arrangements and circuits
which deal with the automatic solution of certaialcalation processes; but a
constructive solution of a program-controlled cdting machine in the sense of
the application” was not described there eitterhis application, on the other
hand, "the first complete solution to the problewds presented. The machine
described here corresponded in almost all detailthe "Z3" model built by the
inventor between 1938 and 1941. In doing so, he tad the first time
implemented the principle of programme control watltonsistency that had not
yet been achieved even in the later first Ameriggthines of this type". A series
of features had "in the meantime become generaltg@ed". Zuse regarded this
fact as a criterion for the "technical progresshisfinvention.

He then listed the most important problems that badn solved by him in
contrast to Babbage and Couffignal: "A represeomatof the sequence of
commands that is as simple and concise as possiiad” only been solved
“crudely" in Babbage's case, and in Couffignal'secdiberally only very generally
hinted at". Babbage had not yet achieved the cemgiform of "running all
commands only via common setting elements via ancomcommand register".
Zuse proved that this was an "essential technidahm@ce"”, "that today it has
become almost universally accepted for such detices

Compared to Babbage, Zuse declared as completelythe use of encrypted
instructions in connection with decryption devicglection pyramid), which
allow the number of the memory cell, today called taddress', and the operation
itself to be stored in concentrated form on thewation plan”.

19.11.1956 The Patent Office wrote to Zuse that the new fient claim was

not admissible, since calculating devices, in wHittte commands
effecting control, both for the operation commaratsd for the transmission
commands, are set on common setting membersygrd generally known on the
date of the present application”. “For example& fkmerican patent specification
22442413 was

43 US Patent 2244241 dated 1.10.1937 entitled "Craidiny Accounting

Machine and Programing Means Therefor" filed by daiV. Bryce, Glen
Ridge, N. J., "assignor to International BusinesscMnes corporation, New
York, N. Y., a corporation of New York."
The passages cited by the Patent Office againgt iBasl: "A further object of
the present invention resides in the provisionafah programming means for
cross-adding machines. Such programming meansnédble the operator to
program the sequence of transfers and to selegtreeite the transfers from
any selected accumulator to any other selectednadetor and to also
perform the selective transfer of such amountse#ldditively or

subtractively. A
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cited. Likewise, "tape-like recording devices fettsng commands" and also "the
transmission of binary coded numbers by means ofciped cards to setting
registers" (US patent 219158Ywere generally known. Thus, even with the newly
formulated claims, the patent would "at any ratebpbly" be refused in its
entirety. Even an oral discussion, as suggesteduse, "did not appear to be
appropriate at first*

6. Continuation of the proceedings until the end of 1957

7.5.1957 Zuse sent his reply to the Patent Office's decisioh9.11.1956 to his
lawyers?® He set a new tone. Against the reproach of Babbage'

invention, he replied that "it is true that thekidésr all the systems in question has
basically remained the same since Charles Bablegeely to design this system
or machine in such a way that calculations in thenfof a so-called programme
sequence can be carried out more or less autonidtic@n the other hand, the
solution in his patent claim was essentially deéfar from the previously known
solutions. The technical progress of his inventomsisted in the fact that "it is
precisely the use of coded instructions in conpectvith the selection device
according to the invention which gives rise to tlegsatility, i.e. the very great
variety of possible combinations".

The US patent 2244241, which is also cited, dessrédbomachine "in which the
commands effecting control are given both to therafon

further object of the present invention resideshim provision of controls to

automatically terminate transfer cycles selectivediyer any cycle at the will

of the operator and without manual intervention smgrovide other machine
controls which will thereupon come into action ¢sinitiate a new calculation
pertaining to a new record.

US Patent 2191567: "Calculating machine". Pateahtgd on 27 February
1940 to Rolf Hofgaard, Brate Gard, Strommen, Norwwyority in Sweden 4

January 1936. "The present invention refers toutafing machines operating
with electric circuits in conjunction with registeg or accumulating members
and relays controlling contacts for closing saiduits. Prior machines of this
general type operate with digit lines comprisingderoups of ten digit leads
or, in other prior machines, the group of leadsesponding to the digit lines
of the decimal system occur in a number smallen th@&. These groups of
leads, by means of which one- figure numbers of daeimal system are
expressed in code form, are connected to regigtemembers for each
denominational order. The said registering membave the common feature
that a transfer from a lower order to the next bigbrder takes place when
the value registered in the lower order exceedsdpacity of the registering
member for the lower order, such as for instaneertbmber 9 in the units
order."

* patent Office to Zuse, 19.11.1956, ZuP 006/001.

% Zuse to Eder, Lehmann, 7.5.1957, ZuP 006/001.
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and for the transmission commands to be set on comsetting elements".
Zuse, on the other hand, claimed a patent fordbethat "on the setting device
the transmissions to be output are set in codad far], but that in addition by
means of the said selection device the setting ameibn on the setting
elements is automatically decoded [...] and theo@ased data transmissions
are effected by the operation of associated adigments”. Zuse emphasised:
"It is precisely in the combination of the variofisnctions mentioned in a
single constructive element within the machine thatessential novelty of the
invention is to be seen".

The second US patent specification 2191567, whiak wited, described the
transmission of binary-encrypted numbers by mednsuached cards to setting
registers. Zuse replied: "It should be noted, hawethat it is precisely the use of
encrypted numbers in connection with the subjedtenaf the invention using
punched cards (or punched tape) which providesptrticularly advantageous
design of the machine according to the new claime3v): The complete automatic
solution of any arithmetical problem on the badiaw arithmetical plan with the
least possible expenditure of space and construeti with great simplicity of
operation, quite apart from the increase in thedmd operation.”

ca.June 1957 Zuse's lawyers filed newly accentuated patent dainwas

stated with regard to "all previous objectionfiat here, in
contrast to Zuse's application, "there is a di@stignment between the setting
elements and the machine elements to be operatede(alements). Since [...] no
selectors are provided, there is also no encrymiwh decryption in the sense of
the present invention." The new claim 1 was dir@cte an electrical device for
storing and selecting numbers, in particular fdcwating machines, since this is
to be regarded as a basic element of the presamtion”. With this, Zuse and his
lawyers had now made a clear amendment to the oh@im. Whereas previously
the main claim had been concerned with the uniVéisdculating device" with
program control, it was now stated: "The inventisrio be seen generally in the
practical combination of a special selection medrman with a storage
mechanism*

ar Eder, Lehmann to Patent Office, no date, with haittkm note: "circa June

1957", ZuP 006/001.

New claim 1: "A machine processing data, for exammimbers, in particular
a calculating machine, comprising means for prangsdata and means for
storing data, characterized by selection meansabng the transmissions of
data between the individual data-emitting and det&iving locations, for
example memory cells, arithmetic unit registers andon, which selection
means contain, on the output side, more operatiemlpers which are
assigned to the individual transmission possib#itthan setting members are
provided on the input side, in such a way thatthat setting members, the
transmissions to be output are provided in coded féor example
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26.6.1957 The Patent Office sent a new notice. In it, thee"o$ selectors for

connecting the called memory cell" was recognised gatentable
invention. Nevertheless, claim 1 was again rejecsda "precautionary measure”,
the Patent Office also pointed out that the conwar®f and into the binary
number system - with reference to Valtat - is tmbsumed as know/f.

26.8.1957 Zuse reacted to the decision of the Patent Offiad \a further

amendment of the claims. The devices for storinghlers, the input
members for setting the numbers to be stored, ulygub members for reading the
stored numbers and the setting members for coimigalhe transmission devices
were included as "per se known" features in theegerterm of the main claim.
"The characterisation part of new clairff Was directed to the use of a selection
device for connecting the selected memory cellswds also included in the
identification part that the memory cell to be sedd is set onthe selection unit in
the form of numbers or the liké®

9.10.1957 Triumph requested the Patent Office not to paterseZ connection

of the memory cells by means of selection unitse Tdason given
was that the invention "of selection devices fonmecting the selected memory
cell", which was now mentioned in the main claimaswalready assumed to be
known in the description section of the applicafibn

29.11.1957 The Patent Office accepted Triumph's objection iafmmed Zuse
of its intention to "refuse the patent in full". &Patent Office now
cited the German patent

in the form of numbers, and these selection deweese the decoding of the
setting combinations and the assigned data trasemidy the confirmation
of assigned active elements".

8 patent Office to Eder, Lehmann, 26.6.1957, ZuP @b/

49 New Claim 1 of 26.8.1957: "An electrical device fetoring and selecting
numbers, particularly for calculating machines, pasing means for storing
numbers, input means for setting the numbers tetdwed, output means for
reading the stored numbers, setting means fomgatiemory cells at which
the memory cell to be called is set, setting metors controlling the
transmission means, characterized by the use efeat®n device, on which
the called memory cell is set in the form of nunsber the like, for
connecting the memory cell to be called to the ingod output elements,
respectively, which contains more actuators ondhgut side than setting
elements are provided on the input side and whafogms the decoding of
the numbers set on the setting elements and effeetxonnection of the
called memory cells to the input and output elememespectively, via
assigned actuators.” ReP 006/001.

% Eder, Lehmann to Patent Office, 26.8.1957, ZuP G/

L Triumph to Patent Office, 9.10.1957, ZuP 006/001.
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6438032 "in which an electrical device for storing andesting numbers" had
already been described. A selection device was @saribed in Valtat's patent
DRP 664012, which had already been mentioned sketienas. However, the
Patent Office did not take up Triumph's objectibattin the introduction to Zuse's
application the selection mechanism was alreadynasd to be knowr?’

With the decision of the patent office, Zuse's rafieto obtain the patent by
modifying the main claim to a selection mechanisnas- the main novelty
compared to Babbage - failed. After this reneweituria of the efforts, Zuse
handed over the application to the patent attoragyTelefunken. Zuse was
informed by Telefunken about the course of the @edings. He examined the
objections and formulated the newly defined texts.

2 German patent 643803 by Gustav Tauschek, New Yttlectromagnetic
memory for numbers and other data, especially domkkeeping devices". The
patent, filed with priority in the USA in 1932 ai Germany in 1933, was
granted in 1937.

"An object of the invention is a storage device,particular for numerical
data,such as account balances and the like, which magessible to keep a large
numberof balances stored in an extremely small space im#&cessary, to
read off each individual stored number quickly atdwill. The invention
consists in providing a member, for example antedetagnet or the like, for
influencing a plurality of storage elements, eadhwhich is capable of
representing a number or indication, can be sehéyselector or the like to a
particular memory element and, once set, can beethaelative to the
memory element, whereby in certain sections ofrélative movement the
memory element is influenced by the magnet accgrdmthe number or
information to be stored.

In the following example, the storage elementsrdtaenced by current pulse
series by way of magnetic induction (point magrmgit according to
Poulsen), the number of pulses being equal to theenical value of the
number to be stored. If, for example, the numbisrté be stored, then seven
successive currents are first induced by a devibese currents excite an
electromagnet seven times in succession. If a ste&ce moves in the area of
the magnet, the successive fields induce magnettions or points on the
steel surface. These magnetic sections of the stefelce represent the stored
number, namely the number of sections is equdieganumerical value. If the
stored number is to be sensed by the steel shedetligplayed in a manner
perceptible to the human senses, then the reveosegs is performed. The
steel sheet is moved past an electromagnet anthéigmetic sections of the
steel sheet induce currents of the same numbezatioas in the winding of
the magnet as they pass. These current surgeshsécindicator so that it
displays the corresponding number."

>3 patent Office to Eder, Lehmann, 29.11.1957, ZuR a6
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7. Continuation of the proceedings until mid-1959

95.1958 Zuse drafted newly formulated claimfsThe known features, which

in the previous main claim had only been includedhe preamble
while the selector mechanism had been indicatedh asharacteristic of the
invention, were now again combined in one combicladn. The opposing patent
specifications concerned "only a memory unit whishnot suitable for use in
calculating machines with programme control" andadculating machine "in
which calculation is to be carried out in a humbgstem whose base is smaller
than 10 - preferably 2 - and deals in particulathwi..] recoding”. He pointed out
that he had already dealt with the latter on 2887f°

12.5.1958 Rewording of the description and the clairtrs the description, the

demarcation from Babbage has been addressed: "ihineofathe
work at that time (by Babbage, H.P.) was to coms$tau programme-controlled
calculating machine using the punched cards knowthat time for controlling
looms as programme carriers. Each of the diffeigmgration commands and
memory locations was assigned to a certain holea gqunched card, whereby
separate punched cards were provided for the opesatnd for the memory
locations. On the other hand, the invention uspsogram developed according to
operation and transmission procedures, which rumnsra ordered sequence of
individual instructions coded in the form of numbenr the like. This makes it
possible to use a selection mechanism for decothiagset instructions and for
selecting the associated arithmetic operations teamtsmissions, which contains
considerably more active elements on the outpu¢ d$ithn there are setting
elements on the input side. In this way, the contr@rde is simplified

> New claim 1 (draft): "Calculating machine, charaisted by the combination

of the following features, some of which are kngver se:

l. At least one memory unit for storing the numbearspecific memory cells,
Il. at least one arithmetic unit,

lll. a planning unit for controlling operations accoglito a predetermined
program, which cooperates with a device suitable delivering character
combinations in such a way that the program, deesloaccording to
operation and transmission patterns, runs sucadgsag an ordered sequence
of individual instructions encoded in the form afmbers or the like.

IV. and at least one arithmetic logic unit for decgdine set instructions and
for triggering the associated arithmetic operatiarsl transmissions by
connecting the called memory cells to setting aidwal elements of the
arithmetic logic unit, such an arithmetic logic ucbntaining more active
elements on the output side than there are seaitérgents on the input side".
Draft dictated by Johannesson in the presence sk.Zto Patent Office,
9.5.1958, ZuP 006/001.
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compared to Babbage's solution, in that the nunadfethe memory cell to be
called, designated as the address, and the opertide carried out can be
recorded in a more concentrated form in the caliciglan (programme)>®

30.7.1959 The Patent Office affirmed the patentability. I& @ecision on the

grant of the patent, it stated with regard to thgections: "The
objections to the patent specifications concernviddal parts of the calculating
machine forming the subject-matter of the presepyilieation, none of these
specifications describes a machine which contaihsth@se parts in such a
combination as is indicated by the new main claitadf on 13 May 1958.
Furthermore, in none of the machines and devicexribed in the above-
mentioned patent specifications are the commandgadted in the form of
numbers, so that no command encryption or commandydtion and no selection
mechanism are required for the alternate connectiondividual machine parts to
one another." From the writings of Babbage, Cou#iig Torresy Quevedo or
Stibitz, the patent office's Class 42m Prifungbstels also unable to find "any
program-controlled calculating machine [...] whosenstruction and mode of
operation correspond to the machine forming thejestibof the present
application". Accordingly, none of the documentseiented the application from
being patented”. The patentability was confirmed #dre patent office intended to
grant the patent.

The decision approved Zuse's application: "It canrécognised that the
subject-matter of the invention provides a progrontrolled calculating
machine which is particularly advantageous in thallows the processing of a
program developed according to operation and trsssam procedures which
runs as an ordered sequence of individual insasticoded in the form of
numbers or combinations of letters. This makesoisible to use a selection
mechanism for the decoding of the set commandsf@anthe selection of the
associated arithmetic and transmission operatwhgh contains more active
elements on the output side than setting elememtthe input side. This, in
turn, simplifies the instruction code by allowirtgetnumber of the memory cell
to be called, designated as the address, and #raton to be performed to be
inserted into the programme in concentrated forathSa program- controlled
calculating machine is not suggested either bypaent specifications and
literature cited in opposition or by the state lod fart in the field of calculating
machines.*

This was the opinion of the competent examinatiepaitment of the patent
office on 30 July 1959, at a time when the telecamications industry in the
Federal Republic of Germany was partly developing first generation of its
computer systems,

¢ \Weber-Schafer to Patent Office, 12.5.1958, ZuP @B/
5" patent Office to Johannesson, 30.7.1959, ZuP 006/00
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partly already delivering them, and the demand domputers could not be
estimated at all.

8. Therefusal of registration

11.1.1960 Triumph, represented by new counsel, appealed agha objection
was based on Ludgate's paper "On a proposed a@lyiachine”,

which was published in Dublin in 1969.As the objection said, claim 1 was

identically anticipated by Zuse and therefore ckaito 5 were also not inventive.

In 1909 Ludgate had described a program-contrati@idulating machine
similar to that of Babbage. He too had taken thetrod from the Jacquard
machine. The machine had an arithmetic unit for finé basic arithmetic
operations and also a memory unit for the numbbrsthe appeal it was
particularly pointed out that in the machine ddsed by Ludgate "only one
roll of perforated paper is used, on which are réed both the operations and
the addresses of the operands to be processee icotirse of the calculation
and which are stored in the memory". Ludgate refikrio the paper roll as
"formula-paper".

In addition to Ludgate's paper, a number of otheemt specifications were
cited. The patent specifications of Couffignal, e patent 819698 and US
patent 2318591 contained descriptions of a binary calculator tiwe four basic
arithmetic operations and root extraction. A similarithmetic unit, which,
however, worked in the 1, 2, 4 and 8 system, wascrdwed in US patent
2191567 a decimal electromechanical

>8 Ludgate, P. E., "On a proposed analytical machisei. Proc. Roy. Dublin

Soc., 12, 1909, pp. 77-91; reprinted in: Randegll,ait., pp. 73-87.

French patent 819695: "Perfectionnements appaugsappareils comportant
une représentation materiélle de nombres, notamanenappareils a calculer
fonctionnant électriquement”, Société dite: L 'QGagie R . B . V. résident en
France (Seine), registered on 24 March 1937, pguwdadison 23 October 1937.
Priority in Belgium, 27 March 1936. "L'invention €@ Couffignal, Louis, est
relative aux appareils tels que télécommandes,typeé téléphone
automatique etc.. [...]".

US Patent 2 318 591: "Apparatus calling for a malterepresentation of
numbers"”. Patent granted on 11 May 1943 to PieowsL Couffignal, Brest,
France; vested in the Alien Property Custodianomyi in Belgium, “The
present invention relates to apparatuses such leasotgrol devices, etc.,
calling for a material representation of numbers] & is more especially,
although not exclusively, concerned, among thes@armgpuses, with
calculating apparatuses, and in particular suclcdewof the electric type, that
is to say all apparatuses capable of solving o&tor problems of an
arithmetic nature, or of an algebraic nature, thga af which are introduced
either automatically or not into said apparatus.”

US patent 2191567, see Footnote 44.
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calculating machine is described in DRP 458%¥8Against the binary-coded
representation on the punched tape, the objectited ¢the American patent
specification 2199544, which described a typewriter controlled by a phett
tape, and the Swiss patent specification 1810@#h a punched tape transmission
method, in which the characters transmitted encoadnly letters and numbers
but also selection processes. This new objectidieccéor a rejection of Zuse's
application in its entiret{’

28.1.1960 The lawyer sent the new submission to Zuse, sayiaghe believed

that "a whole new situation had been created"it is "an objection

to be taken seriously®.

2.3.1960 Zuse sent notes to Telefunken for the rejectionthef Ludgate
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objection. In his opinion

DRP 458481, see Footnote 31.

US patent 2199541: The American patent "Data Trapag Machine" was
applied for in 1937 by L. S. Harrison, HartsdaledaB. J. Rabenda,
Binghampton, N.Y., assignors to IBM, and granted940. "This case relates
to a machine for automatically transcribing infotimaa, and particularly to a
typewriter controlled by a perforated record tapke general object of the
invention is to provide improved means for contngl a transcribing
apparatus, such as a typewriter, by means of cabbmignations as by
representations on a record tape".

Swiss patent 181926: The patent "Method for sendelegrams via a
telegraph system" was applied for in Switzerland 933, with priority in the
USA in 1933, and granted in 1936. The inventor \Eas. Kleinschmidt,
Chicago. The application contains 2 main claims:

"1l. Method for sending telegrams via a telegraplstesy comprising
subscriber stations equipped with teleprintersauntdmatic switching offices,
characterised in that the sending subscriber alvgaysis the address of the
dialled subscriber and the telegram to a recordeygce placed in his office,
which, in addition to setting up the connectiosoahutomatically initiates the
transmission of the text, the address of the remmibscriber being
automatically repeated after the connection has ks up, and in that,
furthermore, the transmitting subscriber is dis@mted from the remote
subscriber immediately after the telegram has bsemt to the remote
subscriber, so that the apparatuses of the twacsbbss are never connected
to one another.

Il. Telegraph installation for carrying out the fmmed according to claim I,
with one or more stations equipped with automatallets and recording
devices and subscriber stations equipped witlgtaps, characterised in that
each recording device is associated with a punuoth,aatomatic devices for
the control of the diallers and for the transmissad the telegram text and
furthermore automatic devices are assigned whitiey #he setting of the
diallers effected by the address punching, enabth bddress and telegram
text to be transmitted together and that the rengrdevice is equipped with
switches which cause the movement of the punched'ta

Hagen to Patent Office, 11.1.1960, ZuP 006/001.

% \Weber-Schafer to Zuse, 28.1.1960, ZuP 006/001.




Translation to English by The John Gabriel Byrne Computer Science Collection

with the permission of Dr Hartmut Petzold and Professor Raul Rojas.

The Mills of the Patent Oce Dr Hartmut Petzold

Ludgate introduced "no new points of view with refj#o the claim”. He saw the
essential novelty of Ludgate compared to Babbagé¢hén introduction of the
punched tape, which, however, was not claimed asessential feature in
application Z391. Zuse completely denied that Lueldaad already provided for
address coding. According to the Jacquard card¢twhssigned a hole field to
each element to be operated on the loom, a hdbtkviias to be assigned to each
memory location in Ludgate. Accordingly, Ludgateaper did not offer any new
points of view with regard to address coding, instion registers and dialirfg.

29.3.1960 Zuse's lawyer drafted the letter to the Patentc®ffirhe application,

which was again redefined, was given the new tifgogram-
controlled calculating machine". The use of a deleenechanism "in an
electric calculating machine" was again stated messential feature of the
invention, "which contains more active elementdlmoutput side than setting
elements on the input side [...]. The new idea dgdey the invention consists
in the use of an encrypted operating code for tfegngamme control of an
electric calculating machine, and the implementatb this idea is only made
possible by the existence of the aforementioneelcsad mechanism®.

The citation of the punched tape control in telegars is irrelevant to the
application "since the application does not seek ptotect the encrypted
representation of messages and data per se, buséhef a decrypting selection
unit in conjunction with an electric data transriaasmachine'®®

28.4.1960 The attorney sent a new claim®¥and a new introduction to the
description to the Patent Office, in which also tequested changes
were taken into accoufit.

®7" Zuse to Weber-Schafer, 2.3.1960, ZuP 006/001.

® Draft Weber-Schafer to Patent Office, 29.3.196@P D06/001.

% New claim 1 of 29.3.1960: "Program-controlled ciddting machine with at
least one memory unit for storing numbers in specifemory cells, at least
one arithmetic unit and with a planning unit forntwlling operation
sequences according to a predetermined programgathéased in that in the
case of an electric calculating machine at least selector unit is provided,
which contains more active output elements thametlage adjusting input
elements, and the adjusting input elements arelisdppith the program
developed in a manner known per se after opera#ind transmission
procedures are successively transmitted to thectselenit in the form of
commands encoded from electrical character combimafrom the planning
unit, and which is used to decode the commands/ianids active elements to
execute the calculating operations and transmissiassigned to the
commands by connecting the electrically selectechang cells to setting or
result elements of the calculating unit." ZuP 006/0

0" Johannesson to Patent Office, 24.4.1960, ZuP 0@6/0
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20.3.1961 The opposing lawyer supPIemented the objectionsh wihe

Couffignal dissertation of 1938 Here Zuse's main claim was said to
be fully anticipated. This was accompanied by a oramdum describing
Couffignal's binary data-processing program-cotgbimachine in summary. "It
needs no further explanation that the binary dategssing machine planned by
Couffignal has the features marked | to Ill. [Féature IV of the patent claim
necessarily results from the fact that the progsamp of the machine planned by
Couffignal is binary coded, and from the fact ttieg program has both operation
and addresses in one instruction. Thus, the costage controlled by the program
strip must necessarily have a selector for isswopgration commands and a
selector for selecting addressés."

5.6.1961 The opposing party's attorney filed with the Patérffice as new

material in support of his opposition the Italisatent 385136 from
1941. This was said to describe a punched tapeatonta programmed computer
which has a circuit arrangement with yes-no switghelements. He also requested
a statement on Couffignl.

2.8.1961 Zuse formulated a draft submission to the patefiteyfwhich was

sent to the lawyer on 15.8.1961. After Zuse hadl ib&@ complete
Couffignal dissertation, he replied to the objeati@ouffignal was only concerned
with the basic possibility of programme control afid not go into further detail
on the technique. He left it open whether and imtwbrm command verifications
and decisions were envisaged. The opponents, ootllee hand, had modernised
Couffignal's general explanations with terms fromrent data processing that had
become widespread in the meantifne.

18.8.1961 The attorney sent the opinion to the Patent Offie@n 15.11.1961,
the Patent Office informed that claim 1 could netdsanted, since it
would already be assumed as known in the desaniptio

"L Cf. Footnote 39.

2 Hagen to Patent Office, 20.3.1961, ZuP 006/001Habtnote 54).

3 Italian patent 385130, Boni's invention of 194ar &« program-controlled
calculating machine, especially for ballistic cd#tions, in which several
operands are magnetically stored on a steel wistrigr. Various references in
ZuP 006/001.

“ Hagen to Patent Office, 5.6.1961, ZuP 006/001.

> Weber-Schafer to Zuse, 2.8.1961, ZuP 006/001.

® Weber-Schafer to Patent Office, 18.8.1961, ZuR b6

" patent Office to Johannesson, 15.11.1961, ZuP 006/0



Translation to English by The John Gabriel Byrne Computer Science Collection

with the permission of Dr Hartmut Petzold and Professor Raul Rojas.

The Mills of the Patent Oce Dr Hartmut Petzold

8.12.1961 The lawyer informed Zuse of the decision. He atiieol the

unexpected decision to the fact that, because ehdw version of
the patent law that had just come into force, th@sion was taken by a new patent
office division which, "in contrast to the previowexaminer”, was "initially"
opposed to the application "because it sees cootiais between the final
formulation of the claim and the documents intetgaie”®

25.1.1962 Zuse's lawyer filed a new version of the patenintlal'he renewed

definition set the focus thus: "The central ideah& invention is, as
already explained several times in previous entriesuse an instruction code
encrypted in yes-no value combinations in a progcamtrolled calculating
machine. Accordingly, the feature of claim 1 isedied to the technical means
necessary to implement this idea. These are eaBgrthe decoding means [...]
provided in the program unit, to which the progrdeveloped in a manner known
per se according to operation and transmissiongss®s is fed on the input side
from the planning unit in the form of yes-no valobembinations. In order to
complete the given technical instruction, the fiorcof the decoding means [...] is
specified in the further features of claim 1 inlsacway that they serve, on the one
hand, for decoding the memory address and for atimgethe selected memory
cell with setting or result elements of the arithimenit and, on the other hand, for
decoding the operation instructions and, via thetrod unit, for executing the
operations assigned to the instructions in thé@metic unit.”®

29.6.1962 The Patent Office again rejected the new main clsnknown. The
decision referred to the work of Couffignal: "Thgbu this

preliminary publication, a calculating machine lags become known in which
the calculation plan is developed in symbolic notataccording to operation and
transmission procedures and in compliance withnthehine organisation, and the
calculation plan thus obtained is converted ontocped tape and fed to the
calculating machine as a control programme. [.hg Dbject of the application
differs from this known program-controlled calcubgt machine with punched tape
input only in that it is particularly emphasisedttta combination code (yes-no
value combination) is used on the program punclsmze.t[...] However, the
selection of a particular coding cannot be regaeated patentable inventioff."

8 \Weber-Schafer to Zuse, 8.12.1961, ZuP 006/001.
® Weber-Schafer to Patent Office, 25.1.1962, ZuRWW6
80 patent Office to Johannesson, 29.6.1962, ZuP 0Q6/0
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8.8.1962 Zuse's lawyer drafted a request for an 'appealddiesion’ from the
Patent Office, as he did not want further discussaf the
patentability in the first instanc@.

20.9.1962 The Patent Office decided to refuse the pdtent.

9. Thergection by the Federal Patent Court

14.11.1962 Zuse's lawyer filed the complafiand on 19.12.1962 the statement

of grounds. The grounds of appeal cited "the idgaperting the
invention” that program-controlled calculating mas used an instruction code
encrypted in yes-no value combinations, which waisexplicitly stated in any of
the works of Babbage, Ludgate or Couffigfal.

7.8.1963 The opposing counsel filed a motion to dismiss dippeal. "The

alleged invention, which is not correctly identifien the statement
of 25 January 1962 and in the aforementioned passéghe statement of 19
December 1962, lacks novelty in comparison withdbetoral thesis of Couffignal
and the Italian patent 385130. It also lacks inmenstep with regard to the general
punched tape control technology in connection wii# classical feeders of the
program-controlled calculating machine (Babbageddate). [...] The applicant's
assertion that it is an inventive step to apply plaeely binary and thus binary
representation not only to numbers taken from a,tdput also to operation
instructions taken from the tape, cannot be susthin any way, For both the
Italian patent specification 385130 discussed abawe the tape shown in the
American patent specification 2199541 show cleang without doubt that on the
tape used there operation commands and addresseeated as ordinal numbers,
namely in binary-coded form. It would also be aldstar infer anything else from
the Couffignal publication in this respeét."

6.3.1964 Zuse's lawyer informed the Federal Patent CourtGBEat the
application for rejection did not raise any subsély new
aspect$®

8 johannesson to Patent Office, 8.8.1962, ZuP 006/00

82 Decision, Patent Office 20.9.1962, ZuP 006/001.

8 \Weber-Schafer to Patent Office, 14.11.1962, Zud& @l

8 jJohannesson to Patent Office, 19.12.1962, ZuRO0@6/

85 Hagen to BPG, 7.8.1963, ZuP 006/001 (cf. footn@f&and 63).
8 Johannesson to BPG, 6.3.1963, ZuP 006/001.
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22.5.1964 Zuse's lawyer proposed to prepare "possible opfanwithdrawal if

the main claim is not granted". In addition to rastion encryption,
floating point encryption could also be address®idim 16% could now also be
important for "the microprogramme control technidnyemeans of stepping chaingz3]
which is widely used today. The corresponding ctashould be reformulated as

independent claims for which instruction encryptismo longer a prerequisite

12.6.1964 The opposing counsel replied to the opinion of ¥B84: "The

distinguishing feature of the new patent claim leansed of
overdetermining dummy features, can be summariselbws: the programme
to be entered is coded in a bit-saving manne}. [The bit-saving encoding of the
programme brings an advantage only for the usuaramme carrier, not for the
system as a whole. It is an advantage if the progra carrier is designed bit-
saving in its programme parts. This advantage hathing to do with the
calculating functions of the calculating machingelt [...]. Since the bit-saving
coding of the programme stream thus only serveptinpose of the bit economy
of the programme stream, the alleged inventionatdtarised by the new patent
claim 1 only consists of what has already been kndar a long time in the
technology of programme-controlled accounting maesi®

22.6.1964 Zuse reformulated the patent specification. Thecgson began:
"The invention relates to a program-controlled gklting machine

with a memory consisting of individually callableemory cells, each storing an
operand as a multi-digit binary number, with athamnietic unit which can be set to
perform various arithmetic operations and with agoam unit for setting the
operation sequences in the arithmetic unit andoferand and result transports
between the arithmetic unit and the memory unit docordance with a
predetermined sequence of operation and transpwtructions which are
automatically read in succession and recordedmogram carrier. Such machines
have been described several times, but so farsitnieh been possible to build a
functional programme-controlled calculating mactin&@he introduction also
mentioned Couffignal and commented on his writitdpwever, nothing more can
be gleaned from this proposal about the techniasma for programme control
than from the older works of Babbage and Ludgate."

The "state of the art" was further delimited: "Efesal devices for storing and
selecting numerical data were already known, inctwioy using a dialling unit, to
which the

87 Claim 16 related to "relay chain" circuits in ttedculator.

8 johannesson to Zuse, 22.5.1964, ZuP 006/001.
°® Hagen to BPG, 12.6.1964, ZuP 006/001.

n3 Translation note: ‘Stepping chains’ is a literalabhslation of ‘Fortschaltekettén but
perhaps Zuse meant the use of multi-phase timingremhe completion of each phase
timing period is followed by the initiation of thext phase.
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memory cells that are called up can be connectéldet@utput and input elements
respectively. However, this is an arrangement caotd in the manner of a lever-
rotary selector, which is controlled by series ofrents. Relay contact pyramids
and similar arrangements for the selection of @ frem a multitude of lines have
become known for various purposes. Their use inrttieated manner in program-
controlled calculating machines brings the pariciddvantage that instructions
can be used which are encrypted as yes-no valudinations, which require a

minimum of space when recording, for example onuacped tape, and that a
minimum of expenditure, for example on relays, eguired for the instruction

registers and transmission elemenifs."

15.9.1964  The opposing counsel filed his observations onmie wording of

the patent. He criticised the new main claim, wHicbnstitutes an
inadmissible alteration and extension of the subjeatter of the published
application documents. Neither an address reg[st¢rnor an operations order
register [...] is disclosed in these documents."

22.10.1965 Zuse's lawyer submitted to the BPG as materialdofg the issue
of technical progress an essay by Dr. GanzZ¥ofiBM), who
acknowledged Zuse as the inveritor.

% New claim 1 of 22.6.1964: "Program-controlled cddting machine with a

memory,consisting of individually callable memory cellsaoh storing an
operand as a multi-digit binary number, with arhamieticunit adjustable for
the execution of various arithmetic operations arnih a program unitfor
setting the operation sequences in the arithmetit and the operand and
result transports between the arithmetic unit &edmhemory unit according to
a predetermined sequence, recorded on a progrgm afioperation and
transport commands read off automatically one afterothercharacterised
in that two contact fields with individually controliee switch groups and
more output active lines than input control linedgy contact pyramids, [...] )
are provided in the program unit, one of which][.controlled by an address
register set by the read transport commands andefbrfromm changeover
elements [...], controlled by an address registdr by the read transport
instructions and formed of switching elements,[cduses the connection of
the memory cells set in the address register Wthoperand setting and result
elements of the arithmetic unit [...] and the other], controlled by an
operation instruction register set by the read apamn instructions and formed
of switching elements [...], causes the switchimg ad operation switches
(operation relays [...]) initiating the operatiomsthe arithmetic unit". ReP
006/001.

%1 Hagen to BPG, 15.9.1964, ZuP 006/001.

%2 Ganzhorn, K., "Historische Entwicklung der Infortmasverarbeitung"|BM-
NachrichtenVol. 14, 1994, pp. 2152-215p ranslators note;3] [74]

9 Johannesson to BPG, 20.12.1965, ZuP 006/001.

n4 Translation note: In Footnote 92 the year is prblyal 964 instead of 1994
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2.12.1965 In his reply, the opposing lawyer pointed out tkatcal problem of

the basic application of the builder of the Z3: ETarticle gives a
summary of the history of the construction of datacessing machines from the
point of view of a practice-oriented expert. Thacée therefore primarily presents
development contributions which consisted in thestaction of more or less
operational machines, while numerous fundamengbrétical contributions are
not mentioned. As an example, the names of Lud@aieffignal, Turing, Shannon
and Dirks are mentioned, who went down in the Inystaf computing machine
development less as designers of finished machipets,rather as creators of
machine structures and concepts. An approach tiigttakes into account ideas
that have been realised in practice is not reletarihe understanding of patent
law, since the Patent Act does not require thasthgect matter of the invention or
prior publication has been realised in practicthezifor the grant of a patent for a
new invention or for the validity of a prior pulditon in printed form as material
that is prejudicial to novelty®®

20.12.1965  Zuse's lawyer sent a reply: "In the applicant'swibBowever, an

essential indication of the patentability of anention is still to be
seen in the fact that the content of this invenhan led directly to the construction
of an operational machine, whereas the contribatioh earlier authors, which
essentially relate to system questions, exhaustsaidelves in the theoretical. [...]
When Ganzhorn points out in his article that the&@fady worked according to a
program controlled by a punched strip', the sigatifice of this statement must be
understood in its full scope in connection with fesnark [...], in that he refers to
Zuse's first application of binary logic, adaptewl auperior to technology, to the
construction of calculating machines. Furthermafepne considers the [...]
statement that one of the essential points of thecept introduced byl. v.
Neumann in the technology of electronic calculatingachines consists in
‘encoding the programme of a calculating machinenfssmation in such a way
that it can be stored in its information memory', becomes clear that the
precondition for this concept is given by the erembchstruction encryption, which
was disclosed for the first time in the presentliappon for the purposeful design
of the program work. The details given in the pd¥eg paragraph [...] for the first
electronic calculating machine ENIAC, which causedgensation at the time, and
which was still equipped with decadic ring numbiershe calculating unit as well
as in the registers, and with a programme pluggedaplugboard on the control
panel."

% Hagen to BPG, 2.12.1965, ZuP 006/001.



Translation to English by The John Gabriel Byrne Computer Science Collection

with the permission of Dr Hartmut Petzold and Professor Raul Rojas.

The Mill s of the Pater Office Dr Hartmut Petzold

The lawyer drew the conclusion from these histdritacts: "Although
individual features of the invention were alreadypWwn in themselves, partly from
theoretical considerations about program-controiattulating machines, partly
from the technology of the key-controlled calcuigtimachine, their combination,
which led for the first time to the realisation afprogram-controlled calculating
machine in the form of the Z3, cannot have beeobatus as the opponent might
believe, if the independent development in the @gufeading this branch of
technology still had to take such detouts."

7.1.1966 In response to the German patent specification BBAited in

opposition, Zuse’s counsel replied: "Nor did the wé the binary
number system in German patent specification 6648k place in the same way
as in the invention, in that the binary numberssash were also stored in the
memory; rather, in the known arrangement, convarimm the decimal system to
the binary system took place before each individistulation and back to the
decimal system after each individual calculatidn."

31.1.1966 Zuse's lawyer sent a supplementary letter to thés Bfeating:

"Subsequent to the submission of 7.1.66, the fallgwis hereby
notedthat Dr. Zuse had drawn the attention of the usideed to the fact that
at the presentation of the 'Harry Goode Memorialafdv it had been pointed
out that the realisation of the 'floating pointinaiple in binary computers had
had a significant influence on modern computer netbgy "%

6.4.1966 Zuse's lawyer filed a newly formulatetist claim: "Program-

controlled calculating machine with anemory, comprising
individually callable memory cells each storing@rerand as a multi-digit binary
number, having &alculating unit which catbe set to execute variogalculating
operations, and having @ogram unitfor setting the operation sequences in the
calculating unit and the operand and result trarisgzetween the calculating unit
and the memory unit in accordance with a predetezthisequence of operation
and transport commands recorded automatically ¢ee the other on a program
carrier, sequence of operation and transport cordmavhich are automatically
read one after the other and recorded on a progeaner, characterised irthat
two contact panels with individually controllableviich groups and more active
output lines than input control lines (relay comtpgramids, [...]) are provided in
the program unit [...], one of which [...], confexl by a set of address recording
elements [...] set by the read transport commaswwects the memory cells set in
these recording elements with the

% johannesson to BPG, 20.12.1965, ZuP 006/001.
% DRP 664012, supra note 22.

% Johannesson to BPG, 7.1.1966, ZuP 006/001.
% johannesson to BPG, 31.1.1966, ZuP 006/001.

o
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operand setting or result elements of the arithonetiit [...] and their other [...],

controlled by a set of operation command recordetgments set by the read
operation commands [...], causes the activatioopefation switches [...] initiating

the operations in the arithmetic ufit.

19.4.1966 The opposing counsel pointed out to the BPG thah@&opposing

US patent 214159% by Bryce "discloses the principle of floating
point calculus”, since mantissa and exponent valuesformed and stored here
according to this principle.

Then he commented on Zuse's objections: "The oppdo#y recognises the
merits of Dr. Zuse; it regards the honours contkiwa him as a deserved reward
for his outstanding achievement in being the fiostealise a program computing
machine in practice. However, the opponent canooéf@t that these merits can
serve as a substitute for the lack of legal requénets for the grant of a patent on
the present application. Only the content of thegliaption documents disclosed as
essential to the invention, the state of the aldiedaken into consideration and any
inventive surplus resulting therefrom, but not ffe¥son of the inventor, can be
decisive for a judgement on the patentability ot tBubject-matter of the
application®®*

23.5.1966 The opposing counsel stated that with the new clhifthe further
assertion of a storage property for the "punchee sensing relays
[...] have been dispensed with“.

before 21.7.1966 The opposing lawyer requested the BPG not to giaat

patent due to lack of inventive step. He again cieg to the
fact that "the coding of commands and addresses iprogram-controlled
calculating machine, irrespective of the

1%3 Johannesson to BPG, 6.4.1966, ZuP 006/001.

US patent 2141598:he American patent "Automatic Decimal Point Selecting
Device for Accounting-Machines" was filed in 193¢ b W. Bryce, Bloomfield,
N. J., assignor to IBM Corp. N. Y., and granted in &9Bhe main claim is:
"A record controlled accounting machine, includiregord controlled entry
receiving means, record analyzing means for read@signations of amounts
to be entered there in, shiftable connections betwsaid entry receiving
means and the analyzing means, presenting meangrésenting amount
designations on the records to determine the deraiimnal magnitude
thereof and means controlled by said last namedsé&a controlling the
shiftable connections and effecting a columnart gfafvary denominationally
the entries into the receiving means depending upenominational
magnitude of amounts."
In 1935, IBM applied for the corresponding pate@®/®4 in Germany
without naming the inventor. It was also grantedl®88 and had the title
"Multiplication machine with device for product liszation".

101 Hagen to BPG, 19.4.1966, ZuP 006/001.

192 Hagen to BPG, 23.5.1966, ZuP 006/001.
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number, command and address coding that was custanahe filing date for a
wide variety of purposes" and cited the German rpaspecifications 64110%
535888%*and the English patent specifications 5253%30. '°°

3.10.1966  Zuse's lawyer asked the BPG for a decision as as@ossibl&®’

17.11.1966 The opposing counsel pointed out that the oppoSiegnan patent

specifications 535888 and 641105 "are to be considen
connection with the other prior art which has beeaved to be known". This
included, above all, the publication by Couffignahere "the method of selective
storage and retrieval of data in memory slots whiehaddressable by the program
instructions is made full use of*®

14.7.1967 The BPG rejected the complaint, stating: "The campl is
admissible, but could not succeed.

1. The application deals in the generic term of theemiaclaims with program-
controlled calculating machines with a memory, athmetic unit

193 DRP 641105: The patent "booking machine" was egpior in 1927 by the
National Cash Register Company, Dayton, Ohio, U8Ad published in
1936. "A booking or static machine controlled byhplied strips or cards, in
which by means of adjusting members one of sevieodéd combinations
associated with an adder can be selectively mddetiee and certain rows of
holes, depending on the position of the one adjgstiember, form a partial
cycle of the machine in which substantially onlye tstrip feed device
operates, or a total cycle in which also the cawgaoff, the adder selection
and the adder device operate".

104 DRP 535888: The patent "Registering Machine" wited fin 1926 by the
National Cash Register Company, Dayton, Ohio, U8Ad published in
1931. It is a "registering machine with the numbémadditions selected by
punched cards and transferred to the amounts adterndined by the
perforations of the punched strip".

British Patent Office 525330: "Improvements in refating to Electrically
Operated Calculating Apparatus”, filed in 1938 bg tHungarian Ladislas
Kozma and the Dutch Jakob Kruithof for Standardepbbnes and Cables
Limited, London, and granted in 1940. "This inventirelates to electrically-
operated calculating apparatus. The equipment ikeived as a central
calculating equipment accessible from a numberiféérént positions, from
any one of which the equipment can be seized asddmd with a calculating
problem to be performed, the answer being transthittick to the station and
printed or otherwise indicated to the operatohatdtation. [...] can be applied
to equipment in which the key set and calculatiggigment are built as a
unit, or to any desired calculating problem, fostance accounting and
banking prob- lems. [...] these and other calcatpfacilities may be provided
in a centralised calculating service for a numbkstations or for unitary
equipment.”

198 Hagen to BPG, 21.7.1966, ZuP 006/001.

197" 3ohannesson to BPG, 3.10.1966, ZuP 006/001.

198 Hagen to BPG, 17.11.1966 (date of receipt), Zu6/IL.
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and a programme unit which records the operatianti@msport commands on
a programme carrier. According to the second papgrof the new
introduction to the description of 22 June 1964isitbased on the task of
specifying possibilities for the construction ofckumachines, which have
only been described so far, but not implemented.

2. A task which is itself inventive is therefore obwsdy not present [...].
Consistent with this, the applicant, in defendilg tsubject-matter of the
application, did not rely on the position of thekabut on the means identified
in the claim, with which it intends to solve theka®®

10. Conclusion

Several questions remain. One of them is the extnwhich the designation
“inventor of the computer" applies to Zuse at l&howing the facts of the rejected
patent application, it was defiantly propagatedZmge himself, demonstratively
taken up and repeated in countless interviews, ngigtic publications and
television films. Zuse did not accept that his ted¢ical findings and their
implementation in technical applications had resulsolely from contemporary
knowledge without "inventive achievement". The vasgjority of computer
experts did not disagree. Instead, the authority eompetence of the patent
institutions was more or less clearly called inteestion and the story of the
misjudged inventive genius who could not competéhvioreign interests was
often told. Even if one ignores all the superfiaiatbiage, the impression remains
that the argumentation of the representatives denpalaw can hardly be
understood within the legal context. However, tigmi§icance of the "invention of
the computer” is obviously an essential part oly\general ideas about our world
today. The patent office does not have a monopalyhe awarding of the title
“inventor". However, the granting of a patent i€ thffective lever that makes
financial claims legally enforceable.

If one follows the back and forth of submissionsformulations, objections
and rejections through the years and decadesijftlwildies that an inventor has to
overcome in his efforts to obtain a patent becomearc This is especially true
when the importance of the claims increases dutng time. Although Konrad
Zuse spent countless hours and days putting hentons into words, illustrating
them with drawings, formulating and delimiting cte, his efforts remained
unsuccessful. One gets the impression that, at led8 1944, there was hardly
any guidance from the patent attorney
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or it was poorly circumscribed. Unfortunately, thexre no sources that shed light
on this. Without legally qualified guidance, thepapatus of the patent system is
just as inaccessible as that of criminal law.

It is hardly possible to answer the question of twtihe granting of the
patent in 1967 would have meant. At that time,ordy the opposing party had
recognised the "outstanding achievement of being fihst to realise a
programmatic calculating machine in practice"; e tend, however, it was
solely a matter of the legally recognized "inveatistrength”. The financial
consequences depended on its recognition. The gésumthat the entire
international computer industry had to pay Zuseroe fees does not seem
very realistic. It must also remain open whethex tiranting of the patent
would have given Zuse KG@Gelief in its difficult financial situation and
prolonged its period of independence. In 1994, Zlswracterised the rejected
patent succinctly: "All computers would have be@vared under this fallen
patent." He said nothing about the consequencescesg at the time from a
granting of the paterit?

Appendix

The following list of Konrad Zuse's patents was pded by employees of Zuse
KG on 8 October 1959, ZuP 020/003.
Patent applications by Dipl.-Ing. Dr. K. Zuse (joeki 1936-1947)

1. Pat.-Anm. Z23139 IX/ 42m:
"Procedure for the self-completion of invoices",
Date of application: 11.4.1936,
not published; withdrawn August 1940.

2. Pat.-Anm. Z23624 1Xb/42m:
"Rechenmaschine - calculating machine”,
Date of application: 24.12.1936,
not published; withdrawn February 1943.

3. Pat.-Anm. Z23189 IXb/42/ Z396 IXb/42m:
"Mechanical switching element”,
Date of application: 9.5.1936,
published: 18.9.1952,
Patent granted: 10.9.1953 No. 907948,
Waiver of 23.8.1955.

4. Pat.-Anm. Z23967 IXb/42/ Z397 1Xb/42m:
"Mechanical distribution switchgear",
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10.

Addition to Z396 1Xb/42m, Date of application: 21837,
published: 18.12.1952,

Patent granted: 22.7.1954 No. 919017,

Waiver of 23.8.1955.

Pat.-Anm. Z24062 IXb/42/& Z395 I1Xb/42m:

"Storage mechanism constructed from mechanicathimig elements”,
addition to Z397,

Date of application: 2.7.1937,

published: 18.6.1953,

Patent granted: 29.11.1954 No. 924107,

Waiver of 23.8.1955.

Pat.-Anm. 226476 IXb/42/ 2391 IXb/42m:
"Calculating device",

Date of application: 16.6.1941,

published: 4.12.1952.

Pat.-Anm. 228222 IXb/42/ Z392 IXb/42m:

"Method for scanning surfaces and device for cagyut the method",
Date of application: 2.10.1943,

published: 3.7.1952,

Patent granted, published: 26.2.1953 No. 872645.

Pat.-Anm. 228571 IXb/42/ Z393 IXb/42m:
"Method of multiplying numbers",

date of application: 16.5.1944,

published: 28.2.1952,

posted on 28.12.1956.

Pat.-Anm. 228780 IXb/42& 2394 IXb/42m:
"Device for deriving result data by means of bagierations of the

propositional calculus= "(Logistic) calculating device",
Date of application: 11.10.1944,

announced: 12.3.1953.

Osterreichische Pat. Anm. A1526/47:

"Device for deriving result data by means of bagierations of the
propositional calculus”,

Date of application: 2.4.1947,

patent granted: 1.7.1952 No. 172288.




