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(Reprinted from the Alantic Wenthly, July, 1945)
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The Only Recorded Copy of the Offprint of
Vannevar Bush’s Paper Anticipating Hypertext

1. Bush, Vannevar (1890-1974). As we may think. Offprint from Atlantic Monthly 176, no. 1 (July
1945). 101-108pp. 266 x 190 mm. Without wrappers; boxed. Light creasing, minimal edgewear but
very good. $25,000

First Edition, Extremely Rare Offprint Issue of Bush’s remarkable early statement of some of
the foundational concepts underlying the Internet and World Wide Web, including the concept of what later
came to be called hypertext. OCLC cites no copies of the offprint, and we know of no other copies that have
ever appeared on the market.

Bush’s article describes his proposed “Memex” system for organizing, storing, retrieving, and linking informa-
tion, anticipating hypertext links on the internet. Inspired by microfilm technology—which in 1945 repre-
sented the most advanced means of storing large amounts of information—Bush conceived of the Memex

as consisting of a desk equipped with projection screens, buttons and levers, a keyboard, and a storage sys-
tem designed to provide instant access to microfilmed books, periodicals, documents, photographs, etc. The
Memex system, which relied on the unique relationship between user and machine, would allow pieces of data
to be linked into permanent “information trails” dictated by the individual user’s needs, which could be called
up again and modified at any future date. The Memex thus represented (to Bush’s mind) a mechanical analog
of the associative faculty of the human brain, one whose function was to support and extend the powers of
human memory and association. Origins of Cyberspace 519 (magazine version only). 43393



The Onginal Drawing of the First Cartoon Depicting an Electronic Computer—
the ENIACG— 1o Appear in the Popular Press; From the Collection of the ENIAC"s
Co-Inventor, Pres Eckert

2. [ENIAC ] Alexander, Franklin Osborne (1897 1993). Completed just in time. Pen-and-ink
e =~ drawing for the political cartoon published
.| in the Philadelphia Bulletin newspaper on 22
.| March 1946, framed with a copy of the

1 printed cartoon. 314 x 283 mm. (drawing);
* 1220 x 185 mm. (printed cartoon); 648 x
1403 mm. (frame). Fine. $20,000

The original, unique drawing for the first
cartoon depicting an electronic digital com-
puter. The drawing comes from the personal
papers of J. Presper Eckert (1919-95), the co-
inventor of the ENIAC, and was most prob-
ably given to him by the cartoonist.

E O. Alexander’s cartoon was published

1 five weeks after the initial press conference
announcing the ENIAC held on 14 Febru-
ary 1946 at the Moore School of Engineer-
ing at the University Pennsylvania, where the
ENIAC had been designed and built during
World War II. At that press conference pho-
tographs were taken of the machine, and
reproduced in newspaper articles during the
following days. Those photographs were also
reproduced in the first magazine article about
the ENIAC entitled “Lightning strikes math-
ematics,” written by Allen Rose and published
in Popular Science in April 1946.

The cartoon depicts three men standing in
bewilderment before the room-sized ENIAC:
U.S. Treasury secretary John W. Snyder (1895-
1985); Chester Bowles (1901-86) of the Office
of Price Administration; and Paul R. Porter,
who chaired the War Production Board’s
Shipbuilding Stabilization Committee during
World War II. The three men, who obviously
understand nothing about computers, are looking to the machine to calculate all the data they need to con-
trol postwar inflation; Bowles holds in his right hand a paper headed “Umpty-ump hundreds of wage-price
ratios.”

The cartoonist Franklin Osborne Alexander, commonly known as I O. Alexander, was the staff editorial car-
toonist at the Philadelphia Evening Bulletin from 1941 to 1967. Orgins of Cyberspace 1115. 44694
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The Fust Operating Manual for the EN]A the
World’s Furst General-Purpose Electronic Computer
3. [ENIAC.] Burks, Arthur W. (1915-2008) and

Harry D. Huskey (1916-2017). A report on the ENIAC
(Electronic Numerical Integrator and Computer). ENIAC

operating manual. Mechanically reproduced typescript,

printed on rectos only. [2], 13ff. 34 folding blueprint plates. Rt
Philadelphia: University of Pennsylvania, Moore School of | THE ENIAC
Engineering, 1 June 1946. 280 x 218 mm. Original printed R €t i
stiff paper chemise, one edge reinforced with cloth tape. Lo ; S ke e o

Light spotting and wear, but very good. From the library of .

Winifred S. Jonas (1924-2021), an early programmer and
operator of the ENIAC. $12,500

Extremely Rare First Edition of the first operating
manual for the ENIAC, the world’s first general-purpose pro-
grammable electronic computer. This is the first copy of this manual | s
that we have ever handled in our fifty years of experience buying and selling "
rare computing literature. It s also the first copy that we can recall appearing
on the market during the past fifty years.

UNIVERSITY OF PENNSVLVANIA
Meore Scirsat of Eleciriial

FUILADILPH1A, PENNEVEVARIA

Jame 1, 1846

Designed and constructed at the University of Pennsylvania’s
Moore School of Engineering, the ENIAC went online in
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December 1945 and remained in continuous operation until 1955. Using 18,000 vacuum tubes as switches,
the ENIAC could perform calculations at 10,000 times the speed of a human “computer,” making it 99
percent faster than the electro-mechanical Harvard Mark 1. As soon as the ENIAC became operational, that
enormous speed difference immediately convinced all computer pioneers that electronic computing, rather
than electro-mechanical computing, was the technology through which computing machines would evolve.
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The ENIACs first operating manual, written by two of the project’s engineers, Arthur W. Burks and Harry
Huskey, contains a complete set of instructions for operating the machine. The accompanying large blueprint
plates illustrate the machine’s floor layout, wiring configurations and various components. The blueprints in
this manual, drawn at the Moore School before the ENIAC was fully operational, are essentially unobtainable
except through this, or another one of the founding publications in this catalogue.

Both authors of the ENIAC Operation Manual went on to have brilliant careers in computing. Arthur Burks, a
senior engineer on the ENIAC project’s design team, contributed the design of the ENIAC’s high-speed multi-
plier unit and co-wrote the earliest technical reports on the machine. After leaving the Moore School he joined
the Institute for Advanced Study at Princeton, where he helped John von Neumann develop the logical design
for the IAS computer and co-authored, together with von Neumann and Herman Goldstine, the Preliminary
Discussion of the Logical Design of an Electronic Computing Instrument. Burks later joined the philosophy department
of the University of Michigan and founded a research group in the logic of computers.

Harry Huskey worked on both the ENIAC and EDVAC computers during his time at the Moore School;
afterwards he worked in London with Alan Turing on the ACE, and the Pilot ACE, and designed and built
two important early American electronic computers: The National Bureau of Standards’ Western Automatic
Computer (SWAC), the fastest computer of its time; and the refrigerator-sized 965-pound Bendix G-15 com-
puter, marketed as the world’s first “personal” computer. Huskey later founded the computing and informa-
tion science program at the University of California at Santa Cruz, and helped to set up academic computer
science programs in universities throughout the world.

This copy of the ENIAC Operating Manual is from the library of Winifred S. Jonas, a mathematician at Aber-
deen Proving Ground’s Ballistic Research Lab (BRL) who became a programmer and operator of the ENIAC
after the machine was moved from the Moore School to the Aberdeen Proving Ground (APG) in 1947. She
worked on many special computing projects during the ENIAC’s active years, including the German V-2
rocket tests at White Sands and the Atomic Energy Commission’s studies on the hydrogen bomb. Not in Or-
gins of Cyberspace. 50602



Rare Technical Description of the ENIAC,

4. [ENIAC.] Goldstine, Adele K. (1920-64). Report on the ENIAC (Electronic Numeri-

cal Integrator and Computer). Technical report I.
Mechanically reproduced typescript, printed on rectos
only. 2 vols. [8], xviii, [164]; [2], xvii, [132]ft., vari-
ously numbered. 108 blueprint diagrams, many folding,
folding diagram in pocket inside back wrapper of Vol.
1. Philadelphia: University of Pennsylvania, Moore
School of Engineering, 1 June 1946. 279 x 220 mm.
Original printed stift wrappers, 3-hole punched and
bound with metal fastener. Wrappers a bit creased, light
soiling and wear. Boxed. Very good. From the library

~ of Winifred S. Jonas (1924-2021), an early programmer
~ and operator of the ENIAC. $9500

Extremely Rare First and Only Edition. 7/us
is the furst copy that we have handled in 50 years. The ENIAC,
designed and constructed at the University of Pennsylvania’s
Moore School of Engineering, was the world’s first program-
mable electronic general-purpose computer; it went online
in December 1945 and remained in continuous operation
until 1955.

The author of this very comprehensive report was com-
puter pioneer Adele Goldstine (wife of Herman Goldstine),
a mathematician at the University of Pennsylvania’s Moore

Blueprint illustration of one of the ENIAC’s plugboards



School of Engineering. Adele Goldstine was one of the ENIAC’s original programmers; together with a team
of six other women “computers,” she was responsible for the majority of the programming and maintenance
of the ENIAC. Setting up a program on the ENIACG originally required laboriously plugging and unplugging
its many cables, but in 1946 Goldstine and fellow “human computer” Jean Bartik teamed up with John von
Neumann to convert the ENIAC into a stored-program machine, eliminating the need to physically reconfig-
ure the machine’s cables for each new computing task.

Goldstine’s Technical Report was “intended for those who wish to have a general understanding of how the
ENIAC works, without concerning themselves with the details of the circuits” (Preface). The report includes
108 illustrations, including front panel drawings, block diagrams, cross-section diagrams and detail drawings,
depicting the machine’s features and the logical essentials of its internal circuits. These technical drawings
and blueprints, drawn at the Moore School before the ENIAC was fully operational, are mostly unobtainable
except through this publication or another one of the original ENIAC reports in this catalogue. The Zechnical
Report was Adele Goldstine’s primary publication; she died of cancer at the age of 44.

This copy of the Technical Report is from the library of Winifred S. Jonas, a mathematician at Aberdeen Proving
Ground’s (APG) Ballistic Research Lab (BRL), who became a programmer and operator of the ENIAC after
the machine was moved from the University of Pennsylvania’s Moore School to the APG in 1947. She worked
on many special projects during the ENIAC’s active years, including the V-2 rocket tests at White Sands and
the Atomic Energy Commission’s studies on the hydrogen bomb. Not in Origins of Cyberspace. 50599

Harry Huskey’s Report on the ENIAC: One of 25 Copies Printed

5. [ENIAC.] Huskey, Harry D. (1916-2017). Report on the ENIAC (Electronic Numerical
Integrator and Computer). Technical report II. Mechanically reproduced typescript, printed on
rectos only. No. 14 of 25 copies printed. 8], ix, 332,
[175]ff., variously numbered. 12 blueprint plates.
Philadelphia: University of Pennsylvania, Moore
School of Engineering, 1 June 1946. 280 x 217
mm. Original printed stiff wrappers, cloth backstrip
repaired with clear tape, light wear and creasing.
Edge of one blueprint plate frayed, but very good.” s
Boxed. Restricted” stamps on front wrapper and B0 Reis ves h =TGRS WA
first few leaves; declassified stamp with ink date and =
signature on the front wrapper. From the library of
Winifred S. Jonas (1924-2021), an early programmer
and operator of the ENIAC. $9500

Extremely Rare First Printing, one of only 25

RESTRIE™=hH

Dr. Harry D, Huskoy

copies printed. Harry Huskey, a pioneering American
computer scientist, got his formal introduction to comput-
ing in 1945 when he was hired to work on the ENIAC
and EDVAC computers at the University of Pennsylva-
nia’s Moore School of Engineering. The ENIAC project
was classified at the time and Huskey’s Technical Report

11, issued on the same date as Adele Goldstine’s Technical ey Tdmage iy ot Gt S
Report I, was originally designated a “Restricted” docu-

ment; it was declassified in 1947. Unlike Goldstine’s : RESTRICTED-
report, Huskey’s report was “intended for those who :
require a detailed understanding of the circuits.”
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-

After leaving the Moore School Huskey worked with Alan Turing on the ACE and Pilot ACE, and designed
and built two 1mportant early electronic computers The National Bureau of Standards’ Western Automatic
' oy ' 3 Computer (SWAC), the fastest computer of its time; and

the 966-pound refrigerator-sized Bendix G-15 computer,
- described as the world’s first “personal” computer. Hus-
key later founded the computing and information science
- program at the University of California at Santa Cruz
- and helped to set up academic computer science pro-
grams in universities throughout the world.

- This copy of Huskey’s report is from the library of
Winifred S. Jonas, a mathematician at Aberdeen Proving
Ground’s Ballistic Research Lab, who became a program-
mer and operator of the ENIAC after the machine was
moved from the Moore School to the APG in 1947. She
worked on many special projects during the ENIAC’s
active years, including the V-2 rocket tests at White Sands
and the Atomic Energy Commission’s studies on the
hydrogen bomb. Not in Orgins of Cyberspace. 50606
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THE ENIAC

Etectromic Numericar |nrecrator Ano Computon

DEVELOPED, DESIGNED AND COMSTRUCTED
BY THE
MOORE SCHOOL OF ELECTRICAL ENGINEERING
OF THE
UNIVERSITY OF PENNSYLVANIA
1944

Unique Collection of ENIAC Artifacts

6. [ENIAC.] Collection of artifacts: (1) The ENIAC Electronic Numeral Integrator And Com-
putor [sic] developed, designed and constructed by the Moore School of Electrical Engineering of
the University of Pennsylvania 1944. Engraved name plate on black-painted metal (probably alu-
minum). 120 x 210 mm. A few minor scratches. (2) “ENIAC Engineer” desk sign. Black and white
plastic plaque on wooden base. 50 x 210 mm. Light wear, corners chipped. (3) ENIAC Section bank
deposit book, issued by the First National Bank, Aberdeen, MD. 120 x 174 mm. Beige cloth cov-
ers, front cover with inked account information: “ENIAC Section, Winifred Jonas, Treas., c/o BRL,
A.PG. Ind.” (4) 3 ENIAC input/output punch cards. 83 x 187 mm. each, one with punched holes.
A few stains, mathematical calculations in ballpoint on the verso of one card. All three punch cards
have ENIAC printed in small letters in their lower left margin. (5) [Mayer, Maria Goeppert (1906-
72).] Painted tin cigar box, Du Maurier brand, carried by Mayer during her visit to the ENIAC in
1949, with note inside providing details. 85 x 75 x 22 mm. Heavy wear, dents, paint scuffed.
$12,500

Fascinating and unique collection of ENIAC artifacts once owned by Winifred S. Jonas (1924-2021), a
mathematician and “human computer” at the Aberdeen Proving Ground who was one of the ENIAC’s first
programmers. We have never seen any comparable collections of ENIAC memorabilia on the market. The
three ENIAC punch cards are examples of the first punch cards produced for an electronic computer.

Note that in the spelled-out version of the ENIAC name n the nameplate (Electronic Numeral Integrator And
Computor) the word “computer” is spelled with a final “-or”; this alternate spelling appears throughout the
original ENIAC blueprints and other documentation offered in this catalogue.

11
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In 1947 the ENIAC was moved from the University
of Pennsylvania’s Moore School to the U.S. Army’s
et Aberdeen Proving Ground, where it was used
"1 primarily to calculate artillery firing tables at the Bal-
22 21 listics Research Lab. Four years later President Harry
33 3 Truman viewed the ENIAC during his 17 February
4444 1951 visit to the APG; no. (1) is an unused name
1 plate created for the occasion. The collection also
includes an “ENIAC Engineer” desk sign (no. [2]);
three ENIAC punch cards used for data input / out-
1111 put (no. [3])with the name ENIAC printed in very
g8 ¢ small letters in the lower left corner of each card; a

™

~ ing a single deposit of $31 (no. [4]); and a cigar tin
carried by Nobel Laureate Maria Goeppert Mayer

when she visited the APG in 1949 (no. [3]). Inside the tin is a laminated note reading: “This small cigar box
contained very smelly small cigars—that were smoked by Dr. Maria Mayer 1949 in the outer ENIAC room
(which contained the IBM printer & reader for reading data to be used in ENIAC computations.) Dr. Mayer,
a Nobel prize winner in physics, gave the box to Winifred Smith (Jonas) who was a mathematician—operating
hydrogen bomb research program brought from Los Alamos, N. Mex., U. of Chicago and Rand Institute [i.e.
Rand Corporation], California.” Not in Origins of Cyberspace. 50548
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Sharpless’s Report on the EDVAC: One of Only 20 Copres,
from the Libraries of Martin Weik & Winifred S. Jonas

7.

[EDVAC.] Sharpless, Thomas Kite (1913-67). Progress report (2) on the EDVAC (Elec-

tronic Discrete Variable Computer. Mechanically reproduced typescript, printed on rectos only. No.
16 of 20 copies printed. 2 vols. [4], v, [135]; [4], vi-ix, [129]ff,, variously numbered. 111 blueprint
plates. Philadelphia: University of Pennsylvania, Moore School of Engineering, 30 June 1946. 279
x 214 mm. Original printed stiff wrappers, cloth spines (perished), worn, some staining from clear
tape; boxed. Left margins of text leaves punched for binder, light toning, but very good. “Restricted”
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SR THIS REPORT 15 NOT T BE REMOVED FROM : i " THI5 REPORT IS NOT TO BE RENOVED FROM
- ?REMSES “-E COMPUTING LABORATORY | THE PREMISES OF THE COMPUTING LABORATORY

stamps on both front wrappers and some internal leaves. Classification markings crossed out on cover
of vol. 2. Note taped to upper cover of both volumes reading “This report is not to be removed from
the premises of the computing labora- ——
tory.” Ownership stamps of Martin
Weik (1922-2007), an engineer with
the Aberdeen Proving Ground’s Bal-
listics Research Lab, who worked on
both the ENIAC and EDVAC. From
the library of Winifred S. Jonas (1924-
2021), also of the BRL, an early pro-
grammer and operator of the ENIAC |||
and EDVAC computers. $10,000 |

Mo e

Extraordinarily Rare First
and Only Printing, one of only 20
copies issued, of the second progress
report on the EDVAC, the first general- —" : .
purpose electronic stored-program =— = —— =

. =3 — =
computer to be designed. The EDVAC’s xriag - { e
revolutionary stored-program concept, 3 s g 216
initially described by John von Neumann — n jpEst==—"]

in his privately distributed First Draft of a
Report on the EDVAC (1945), became the paradigm for many of the first-generation computers, even though the
machine itself was not completed until 1949 and did not become fully operational until late 1951.

The idea of a stored-program computer originated around 1943-44 at the University of Pennsylvania’s Moore
School of Engineering, within the group of engineers charged with designing and constructing the ENIAC for
the U.S. Army. The ENIAC, as is well known, was the world’s first general-purpose electronic computer, but
it was not designed to store its instructions and to process the instructions and data in an electronic memory

13



AGENCWLEDGMENT S

This report has been Jointly prepared by menbers of the engi-
Heoring steff now working on the EDVAC. Each chapter was ini-
tlally prepared by that metber of the staff who is most closaly
asgocintod with the thoorotisal amd oxperimontal developments
that aro tho subject mattor of this chaptor; thoso initial au-
tlhws arc listod in tho briof toblo on oomtonts bolow, Tho
ehaptors wors oditod by T. Efto Sharpless. In the courso of
oditing thic werk Mr, Sharploss consulted with the authors of
all of the chaptors in order properly to serrelats the materisl.

The centributions of several men who have worked on the devel-
opment of the EIVAC but who heve not propared specific parts of
this report are horoby scknowledged: Dr, H, H, Goldstine and
Dr, Arthur W, Burks of tho Institutc for Advemcod Study, Frince-
ton, Now Jdorsoy; Dr, John W, Mauchly snd Mr, J. P, Eckort, Jr,
huvo made notablo contributions in this catogery. .

In sddition to thesc who havo propored thoe chaptors listod bo-
low, Mosars, Josoph Choduker, Jemos A, Cummings, end P. Robort
Michaol hawe worked on the tochnical probloms or cided in the
production of this roport or both, Mr, 5, B, Willisms, who
rocontly retired from the Boll Telephomo Laboratorice, has beem

as electronic memory technology did not exist at
the time; thus setting up programs on the ENIAC
required physically plugging in patch cords from
buses to panels for the solution of each problem. By
early 1944 some leading members of the ENIAC’s
design team, including Pres Eckert, John Mauchly
and Herman Goldstine, were actively pursuing the
stored-program concept, and in September 1944
John von Neumann, the celebrated mathematical
genius, joined what would become the EDVAC
project. In October 1944 the U.S. Army granted the

4 capsultent to tho group working om the EDVAC cnd has gon=
structively criticized severczl of tho chopters in this report.

ENIAC team an additional §105,600 to explore the

e o puriose of this rogert cad fusther htatls of s4a crgea- design of a stored-program computer with elec-
tronic memory.
Juns 30, 1M8 5, Reid Worren, Jr,
Projoct Supervisor .
In June 1945 von Neumann wrote the First Draft of a
Chaptor I Aritimatis Clreaiss Report on the EDVAC, setting forth in organized fash-
& Soetlon I Addors R F. Shaw . > 5 .
E;Ez‘;g E Eﬂ:;f}j;’;:u, S I 2 Sher ion the results of the EDVAC team’s design meet-
ction caputors Bs P, Shaw, H. Lukeff, . . . . .
O NN N I ks s ings; it was this document that “first described, in
- a7 Lino and Deley ! i
® ! Chaker TXI  Elostrebtutia Umory T X, Sherrioss any detail, the concept of the stored-program com-
Ohopter IV Eloctremagnotic Rocording and . 55 S . .
T B puter” (Williams, p. 23). The First Draft was intended
W W : 3
Chaphir VI Bpttshing and Diticeting e to be an internal working document, and as such
Qircuits, ote, John Davis . . « . 59 « . 95
. Ghapter VII  Sordal Acoussio EDVAC Burp Ttk it never received a “Restricted” or “Confidential

Chapter VII1 4 - Channcl Elcctrostatic EDVAC T, K. Sharploss

Chaptor 1K Ghanol Asoustic EDVAC Rt S classification; however, its unclassified status led to

the First Drafi being distributed to a wider audience

than anticipated, and since von Neumann was listed
as the report’s sole author its readers naturally credited him with the stored-program concept. This caused
friction between von Neumann and the other leading team members, several of whom—including Eckert and
Mauchly—Tleft the Moore School in early 1946, severely hampering further progress on the EDVAC. Prior to
their departure Eckert and Mauchly attempted to set the record straight in their own report, titled “Automatic
High Speed Computing: A Progress Report on the EDVAC” (30 September 1945), but this was a classified
document issued in only 50 copies, and as such had only a limited audience.

After Eckert and Mauchly left the Moore School, responsibility for the EDVAC passed to Thomas Kite
Sharpless, who headed the project until 1947. On 30 June 1946 Sharpless issued the second progress report
on the EDVAC—the document we are offering here—describing the work done on the project since Eckert
and Mauchly’s report of 1945. Like the earlier report, Progress Report (2) was a classified document, issued in
only 20 copies. On the report’s “Acknowledgments” page Sharpless paid tribute to his EDVAC predecessors,
particularly Herman Goldstine, Arthur W. Burks, John Mauchly and Pres Eckert; von Neumann’s name, for
whatever reason, is conspicuously absent.

In 1949, five years after the stored-program idea was first conceived, the completed EDVAC was shipped to
the Army’s Aberdeen Proving Ground for use in the Ballistics Research Lab. The EDVAC turned out to be

a somewhat unreliable machine: It was difficult to program and operate, experienced long periods of down
time, and had to undergo substantial upgrades to keep up with advancing technology and the BRL’s comput-
ing needs. Despite these limitations, the EDVAC remained in operation at the BRL until the end of 1962.

This copy of Sharpless’s EDVAC report was formerly owned by Martin Weik, an engineer with the Aberdeen
Proving Ground’s Ballistics Research Lab who worked on both the ENIAC and EDVAC computers; between
1955 and 1964 he published four important surveys of all the known electronic digital computers in the
United States. This copy was later owned by Winifred S. Jonas, an early programmer and operator of both the
ENIAC and EDVAC. M. R. Williams, “The origins, uses and fate of the EDVAC,” IEEE Annals of the History
of Computing 15 (1993): 22-38. Not in Origins of Cyberspace. 50642
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Realization of Vannevar Bush’s “Memex™ Concept

8. Engineering Research Associates. Report for the microfilm Rapid Selector. v, 30ff.,
including 10 full-page photographic illustrations, printed from
negatives on Kodak Velox paper. St. Paul, MN: Engineering
Research Associates, 20 June 1949. 280 x 215 mm. Original

printed wrappers with metal fastener, small stain on front wrapper,

slight wear; boxed. Very good. $7500

First Edition, and Rare on the Market; this is the only copy
we have ever seen for sale in our over 50 years in the trade.

In 1947, two years after Vannevar Bush published his idea for the
“Memex” information retrieval system, Ralph R. Shaw, director of
libraries for the U.S. Department of Agriculture, began developing a
pilot model of the “Rapid Selector” machine for the electronic searching
of information recorded on microfilm, working with a team of computer
designers at Engineering Research Associates. This pilot model, com-
pleted in January 1949, was an attempt to realize the goals outlined in
Bush’s “As we may think” (1945), which introduced some of the founda-
tional information retrieval concepts underlying the Internet and World
Wide Web. We are offering here the earliest known printed description of the
finished Rapid Selector—the ERA’s June 1949 report on the completed
machine—which contains detailed illustrated accounts of its design and
operation. The ERA’s pilot model was the only Rapid Selector ever
constructed.
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' selecting microfilmed business records from microfilm rapidly: A

The Rapid Selector project’s objective

was to develop, within two years, a prototype machine capable of

microfilm rapid selector. Bush’s selector was indeed rapid because
it took advantage of two new developments: Improved photo-
electric cell technology; and the stroboscopic lamp pioneered by
his colleague Harold E. Edgerton. By creating a bright flash of
light lasting only one-millionth of a second, the stroboscopic lamp
made it possible to copy a selected microfilm image “on the fly,”
without stopping the film (and the search) to make a copy (M. K.
Buckland, “Emanuel Goldberg, Electronic Document Retrieval,
and Vannevar Bush’s Memex.” Emanuel Goldberg, 1881-1970: Pio-
neer of Information Science, May 1992 [web].

According to the present report, the Rapid Selector

scans the film at the rate of more than 10,000 frames per minute
which may correspond to as many as 60,000 subjects per minute.
It selects all abstracts which are associated with an interest cat-
egory specified by the operator, and recopies the selected items on
a separate roll of 35mm film by the use of high-speed photoflash
techniques. (p. 1i)

LN b

|

After its completion the Rapid Selector was shipped to the

U.S. Department of Agriculture in Washington DC, where it
remained in operation as late as 1958—a Congressional report
on the “Science and Technology Act of 1958,” published in
June of that year, includes a detailed note on the Rapid Selector
(p- 430) which states that “the machine is now being remodeled
in cooperation with the National Bureau of Standards to simplify and improve it on the basis of operating
experience.” Father Roberto Busa (1913-2011), a pioneer in the use of computers for linguistic and literary
analysis, observed the Rapid Selector in action in November 1949, noting that “its principal feature is the
whirlwind speed with which it explores the reels of microfilm—10,000 photograms per minute—and instan-
taneously rephotographs on another microfilm strip all and only those photograms which bear a determined
item” (Busa, Varia specimina concordantiarum [1951], p. 22). Another account of the Rapid Selector, published in
Ridenour, Shaw and Hill’s Bibliography in an Age of Science (1951), mentioned that the machine stored 72,000
frames of information on a 2000-foot reel of film and could search through data at the rate of 78,000 codes
per minute. Not in Origins of Cyberspace. 44858

The Rapid Selector’s machine-readable optical indexing
15 shown on the right of this photograph.
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Extremely Rare Pre-Publication Dittoed Version of the Furst Textbook on Software

9. Wilkes, Maurice (1913-2010) ¢t al. Report on the preparation of programmes for the EDSAC
and the use of the library of subroutines. Dittoed document in two colors. 3], 40 [2], 26, 39, xi {f.

323 x 201 mm. N.p., September 1950. Original tan printed wrappers, cloth spine. Fine. Stamp of
John Todd (1911-2007) on the front wrapper. $25,000

Extremely Rare First Edition issued for private circulation. OCLC cites copies in only two
libraries: Harvard and the University of Toronto.

Wilkes’s Report was the first treatise on how to program an operational stored-program computer. The text
explained how to program Cambridge University’s EDSAC, the world’s second stored-program computer and
the first electronic computer truly usable for large-scale operations. The machine was constructed at the Uni-
versity’s Mathematical Laboratory (now the Computer Laboratory) by Maurice Wilkes, who was inspired and
informed by attending the lectures on the Theory and Techniques for Design of Electronic Digital Computers, later known
as the Moore School Lectures, held at the University of Pennsylvania in July and August 1946. The EDSAC ran its
first program on 6 May 1949.

The Report on the Preparation of Programmes for the EDSAC was prepared by Wilkes and his fifteen-man team of
researchers at the Mathematical Laboratory, and distributed to no more than one hundred people—*“everyone
we thought would be interested, both in the United Kingdom and abroad” (Wilkes, Memozrs of a Computer Pio-
neer; p. 149). The material in this dittoed report was formally published as a textbook the following year, with
very few changes, in Wilkes, Wheeler, and Gill’s Preparation of Programs for an Electronic Digital Computer (1951).
The 1951 edition initiated the software textbook publishing industry.

When Jeremy visited Maurice Wilkes around the year 2000 Wilkes pointed out that no English publisher
was interested in publishing the book, and when the American firm Addison-Wesley undertook publication in
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1951 they were taking a considerable risk, since no one knew at the time whether there was any demand at all
for a textbook on software. At the time demand was minimal; it took six years to sell out the first edition.

This copy bears the ownership stamp of mathematician John Todd, professor of mathematics at Caltech and
pioneer of numerical analysis and high-speed computer programming. Origins of Gyberspace 1027. 44861

Two Rare Early Reports on Alan Turing’s ACE and Pilot ACE Computers, Including
Some of Turing’s Earliest Published Programs

10. Wilkinson, James Hardy (1919-1986). (1) Confidential. Progress report on the Automatic
Computing Engine. Mimeograph typescript. [1], 127f. 12 plates. N.p.: National Physical Laboratory,
April 1948. 324 x 202 mm. Original tan printed wrappers, green cloth spine, small tear in upper por-
tion of backstrip, corners a bit worn, back wrapper a bit creased. The word “Confidential” crossed
out on both front wrapper and title, “Not for publication” and illegible initials inscribed on front
wrapper. (2) Report on the pilot model of the Automatic Computing Engine. Part II. The logical
design of the pilot model. Mimeograph typescript. [4], 18pp. 6 diagrams (stapled together) in pocket
of back wrapper. N.p.: National Physical Laboratory, September 1951. 331 x 203 mm. Original
printed wrappers, cloth backstrip. Very good. Ownership stamp of William Wallace Youden (1925-
68), bibliographer of computer literature, on front wrapper. Together two items. Bookplate of Erwin
Tomash in each part. $25,000

First Editions of Both Parts, and Extremely Rare, with OCLC recording only six copies of the
first part and only one copy of the second describing the Pilot ACE, a simplified version of the machine that was
the first to become operational.

Wilkinson’s 1948 report (no. [1]) is one of the earliest published documents on the ACE and contains probably
the most detailed description of the work done to date in building the test assembly. The numerous programs
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published in this report include some of the earli-
est published examples of Turing’s program-
ming for the ACE. These are among the earliest
published programs by Turing that have ever
appeared on the market.

The National Physical Laboratory’s ACE (Automatic
Computing Engine) was designed by Alan Turing, who
began working on the project a few months before he
joined the NPL’s mathematics division on October

1, 1945. Construction of the ACE began with a “test
assembly” to try out Turing’s ideas of computer design.
Although Turing’s design was workable, the effect of the
Official Secrets Act surrounding the wartime work at
Bletchley Park made it impossible for Turing to explain
the basis of his analysis of how a computer installation
involving human operators would work. This led to
delays in starting the project, and Turing became disil-
lusioned, leaving the NPL in September 1947 to take a
sabbatical year at Cambridge University.

After Turing’s departure from the NPL, the ACE proj-
ect was taken over by his assistants, James H. Wilkin-
son and Michael Woodger. In early 1949 the original
ACE test assembly was abandoned and a new version,
redesigned to make the electronics as simple as possible,
began construction in early 1949. In the design of this
simplified machine Wilkinson collaborated with Donald
Davies, Harry Huskey and Mike Woodger. The simpli-
fied machine, completed in 1950, came to be known

as the “Pilot ACE.” Wilkinson’s 1951 report (no. [2])

The Iogionl of ths Pilot Model
by
J. H., Wilkineon, Mathomatios Divieien, W.P.L.
1 Introdustion
In an oarlior Progress Report (1) the logioal designa of two

mnchines wore deporibed, the first a small machine reforrod to as o
pilot model, the scoond & large soale machine reforred to as the
jutomntio Cemputing Engine (4.C.E.). The machine which is the subject
of this report is roughly equivalent 4o the pilot model described in (1)
put it diffors suffisiently in dotail to muke it more cenvenlent to glve
s self-oontained desoription of its logionl design rather than swmmarise
its points of difference, It will be assumed, howover, that the reader
in familiar with the firet 13 pages of (1).

2. & 1 oal 4 of ] fodel

The Pilot Model (P.M.) was conatructed primarily to gain experimnce
in the comatruotion and use of the A.0.E. and it was considersd to be the
amalleat machine that would do this and at the same time servo aa o
naeful oomputer. An essentlal featurs of the logical denipgn of the
A:0.E. is that it attecpts to minimise the main wonkmess of the msroury
delay line iype of ctornge, viz, 1to long nocoss time, by storing
inatructions in appropriate positions in the mesory ard by having a
nurber of short storage tanks for holding those numbers that aro belng
used most frequently at the current stagoe of computation. The codo
adopted for the P,M, inoluden this fenture, but no olalm is made that
it is spooially eccmomical in respoot of the storage space needed for
inatmuotime; it would be sing in faot if thia were so, since
ench instruction 1s allpoated a full atorage lecation of 32 binary
digits, of which it uses 25 only, and the ausbor of faoilitles provided
has been kept to a minimm, The oode d&oos, however, give an overall
spead of computation comparable with that of the A.0.E. on probloms
far which the high speed atorage onpacity is adequnte; this spoed is
sevaral timea higher then osuld be achieved by the more artholex types
of ooding.

3. Nomenolature sand L

The following special terms and grphical :u'nbulz 's‘ill be used.
They are based on those given in the Progross Roport \1) already
referred to and, whers differemt, superstds them, Some of the ideas
are nore genernlly defined and doscribed in lnter sectima of thia
report. Horo they aro given in the simplest tomms that will suffice
for the dassription of logioal design.

3:1 Direotion of Propagation

An arrow on & line as in Pig. 1 shows the direction in which
signale (i.s, pulses or pulse traina) arc propagated. A path may
bifurcate as in Pig. 2, in which cass the signal is transmitted
simaltanecusly on both forks.

3.2 Short end Long Delays

Tt 15 sometines mocsssary that a signal shall be dolayed in
transmission, either by me or a fow dlglt perioda, or by a number of
minor eydles or word periods, A delay of a fow digit periods is shown
By a D 4in the line with tho delay in digit perlods insoribed as in
Pig, 3. 4 Aolay of me or more minor oycles ia shown by a reotangle
with the dolay in digit poriods Inscribed ss in Pig. b

(1) Wilkinson, J, H., Progross Report m tho hutomatlo Gomputing Engine.

was published during the first year the Pilot ACE was in operation. The report sets out the machine’s logical
design and mode of operation; “it includes definitions of the special terms and graphical symbols used, and
functional descriptions and schematic diagrams of the circuits used for logical control and for computation”

(p. [iii]).

The Pilot ACE, although intended as a prototype, was immediately pressed into service, as it was then the only
computer in a British government department. A commercial version of the machine, called the DEUCE was
marketed by English Electric from 1955. In addition, one of the designers of the Pilot Ace, Harry Huskey;,
applied the design to the 966-pound refrigerator-sized American Bendix G-15 computer, marketed in the U.S.
as a “personal” computer between 1956 and 1963. Origins of Cyberspace 933 (1948 report only). Yates, Turing’s
Legacy: A History of Computing at the National Physical Laboratory 1945—1995, 337, no. 138. 44770
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(Reprinted from Natwe, ¥ol. 167, p. 270, February 17, 19510

AUTOMATIC COMPUTING ENGINE
OF THE NATIONAL PHYSICAL

M. Woonaen

Furst Published Description of the Completed Pilot ACE Computer

11. Woodger, Michael (1923- ). Automatic Computing Engine of the National Physical Labora-
tory. Offprint from Nature 167 (1951). [4]pp. 211 x 140 mm. Without wrappers; in later paper sleeve
with printed label. Slight creasing, a few tiny marginal tears but very good. $1500

First Edition, Offprint Issue of the first published description of the completed Pilot ACE computer. “The pilot
model of the automatic computing machine (A.C.E.), recently demonstrated at the National Physical Labo-
ratory, is a general-purpose automatic electronic digital computer employing mercury-tube ultrasonic delay
lines for the storage of numerical data and instruction sequences, and using a modified Hollerith reproducing-
punch for the input and output of these data on punched cards. Calculation proceeds in the binary scale . .

7 (p. [1])- Woodger’s report includes a description of five test computations run on the ACE. Not in Origins of
Cyberspace. 50673
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Left: Deluxe leather-bound edition in slipcase. Right: Regular cloth-bound edition.

12. Hook, Diana and Jeremy M. Norman. Origins of cyberspace: A library on the history
of computing, networking and telecommunications. With contributions by Michael R. Williams.
x, 670pp. 284 illustrations. Printed in two colors throughout on Fortune Matte 80-pound acid-free
paper. Novato: Historyofscience.com, 2002. Deluxe edition, one of 15 copies numbered in binary

and signed by the authors, designer and binder; bound in full leather, all edges gilt, in cloth slipcase.
Only two copres remaining! $2000

Origins of Cyberspace describes the Jeremy Norman library of technical reports, books, pamphlets, blue-
prints, typescripts, manuscripts, photographs, and ephemera on the history of computing and computer-
related aspects of telecommunications, from the early seventeenth century to about 1969; it includes 1411
annotated entries. Only two copies of the deluxe edition remaining! 38310

13. Hook, Diana and Jeremy M. Norman. Origins of cyberspace: A library on the history
of computing, networking and telecommunications. With contributions by Michael R. Williams.
x, 670pp. 284 illustrations. Printed in two colors throughout on Fortune Matte 80-pound acid-free

paper. Novato: Historyofscience.com, 2002. Regular edition, limited to 500 copies, bound in heavy
cloth with silver stamping. 38301 $500
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