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Abdank-Abakanowicz, Bruno (1852–1900)

Les intégraphes. La courbe intégrale et ses 
applications. Étude sur un nouveau système 
d’intégrateurs mécaniques.

Year: 1886
Place: Paris
Publisher: Gauthier-Villars
Edition: 1st
Language: French
Figures: 94 figures in text
Binding: gilt spine
Pagination: pp. x, 156
Collation: π51–98106

Size: 241x151 mm
Reference: May BRM, p. 47

Bruno Abdank-Abakanowicz was born in Wilkomierz, 
Poland (Ukmerge in present-day Lithuania). The Abdank 
in his last name is an honorific indicating that the 
Abakanowicz clan (among others) is entitled to use an 
ancient Polish coat of arms. He received his engineering 
degree from Riga Technical University, the first modern 
multi-disciplinary technical college in Tsarist Russia. 
The school, which opened its doors in 1862, was 
modeled after the most up to date European technical 
institutes with German as the language of instruction. 
After graduation, Abakanowicz found employment as 
a lecturer at the Lvov Technical University (present- 
day Lviv in the Western Ukraine). There, he very 
likely encountered Warzynice Zmurko, a professor of 
mathematics and a pioneering researcher into mechanical 
devices for integration. Zmurko is reported to have 
constructed some rudimentary models of integrators 
and to have exhibited these at scientific meetings. Thus 
began Abakanowicz’s life-long interest in mechanical 
planimeters and integrators.

In 1881, Abakanowicz moved to Paris, where he 
established an electromechanical laboratory. Soon 
thereafter he was appointed director of a factory owned by 
Compagnie Francaise du Thomson Houston. His career 
seems to have flourished, for in 1889 he was elected a 

Knight of the Legion of Honor and was sent on a mission 
to the United States to encourage U.S. participation in 
the forthcoming Universal Exhibition in Paris.

The mechanical integraph is a noteworthy development 
in the history of calculating instruments, for it represents 
an early, albeit limited, analog approach to the solution 
of differential equations. It is worth noting that it was the 
need to solve partial differential equations with rapidity 
and accuracy that ultimately led to the development of 
the ENIAC.

The French mathematician Gustave Gaspard Coriolis 
first described the fundamental principle on which the 
mechanical integraph is based in 1836 in the first issue 
of the Journal de Mathématiques Pures et Appliquées,
Paris, 1836. The journal is often referred to as the Journal 
de Liouville in honor of its founder and first editor, the 
French mathematician Joseph Liouville (1809–1882).

The integraph is an elaboration and extension of the 
planimeter, an earlier, simpler instrument used to measure 
area. It is a mechanical instrument capable of deriving 
the integral curve corresponding to a given curve. Hence, 
it is able to solve elementary differential equations 
graphically. Abdank-Abakanowicz concentrated on 
developing his integraph for several years. However, 
it was not until 1878 that he succeeded in developing a 
practical working model.

Robert Norman, New Attractive, 1592
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Differential equations are very commonly encountered 
in mathematical physics. Nearly all branches of physics 
such as aerodynamics, electricity, acoustics, etc. involve 
complex motions and rates of change that are best 
described mathematically by sets of partial differential 
equations. Perhaps the best-known example is the set 
of partial differential equations known as Maxwell’s 
equations concerning electricity and magnetism.

In practice, differential equations are difficult to solve, 
that is, to integrate. Mechanical integraphs of the 
Abdank-Abakanowicz type are capable of solving only 
relatively simple cases. The need to handle sets of more 
complex non-linear differential equations led Vannevar 
Bush to develop the Differential Analyzer at MIT in the 
early 1930s. In turn, the limitations in speed, capacity 
and accuracy of the Bush Differential Analyzer provided 
the impetus for the development of the ENIAC, the first 
large-scale general-purpose electronic digital computing 
device, during World War II.

The importance of the problem led to an early, seminal 
program for the EDSAC (See: Gill, Stanley; A process 
for the step-by-step integration of differential equations in 
an automatic digital computing machine. In Proceedings 
of the Cambridge Philosophical Society, Vol. 47, Part I, 
January 1951, pp. 96–108).

Abdank-Abakanowicz’s instrument was able to produce 
solutions for only simpler differential equations, i.e., 

the commonly encountered class having the form dy/dx 
= F(x), for which the general solution is: y = ∫ F(x)dx. 
An instrumental solution requires that as a first step a 
graph of the function F be drawn. Next, a pointer on the 
instrument is used to follow (trace) this graph. The value 
of the integral may then be read from the instrument 
dials. This Abakanowicz approach was widely adopted 
in the early twentieth century, and the instrument was 
produced, and later improved, by such well-known 
instrument makers as Coradi in Zurich.

A brief early history of integraphs can be found in F. 
A. Willers, Mathematische maschinen und instrumente, 
Berlin, 1951. A discussion of the theory of operation can 
be found in E. M. Horsburgh (ed.), Handbook of the 
Napier tercentenary celebration, 1914, pp. 181–187, 
and an illustration of the Coradi version can be found on 
page 212 of that work. Their principle of operation is also 
covered in Francis J. Murray, Mathematical machines, 
Vol. II, Analog devices, 1961, pp. 353–355. For a 
description of the Abdank-Abakanowicz machine itself, 
see H. Morin, Les appareils d’intégration. Integrateurs 
simples et composés, 1913, pp. 136–141.

While Abakanowicz introduced modifications to his 
basic instrument to adapt it to different tasks, it remained 
the prototype for all such devices until well after 1900. 
Thereafter, a number of instrument makers created 
variations for solving more complex equations.

Integraph, A1
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Abel, Thomas Abel, Thomas

This volume is a description of the basic Abakanowicz 
instrument and a few of its later modifications. These 
latter were made in collaboration with M. D. Napoli, 
whom the author describes as principal inspector of the 
railroad ‘Chemin de Fer de l’Est’ and head of its testing 
laboratory. He credits M. Napoli with perfecting the 
design of the mechanisms and is careful to name them 
as joint efforts. (The authors have been unable to further 
identify M. Napoli).

Also described and illustrated is the mechanical integraph 
independently developed by Charles Vernon Boys in 
Great Britain. See C. V. Boys, “An integrating machine” 
in The London, Edinburgh and Dublin Philosophical 
Magazine, and Journal of Science, Fifth Series, No. 69, 
May 1881, pp. 342–348.

This is followed by a description of the pioneering device 
of Zmurko and by a brief discussion of the integrators 
invented by Clerk-Maxwell, Hele-Shaw, Mestre, 
Thomson and others. The book also includes a short 
discussion of planimeters, a related subset of integrating 
instruments. Those of Wettli-Starke (linear) and Amsler-
Laffon (polar) are highlighted.

The second half of the book describes advanced 
applications of the Abakanowicz-Napoli instruments 
such as finding moments of inertia and solving problems 
arising in the design of ships.

Within a few years the work was translated into German 
by Emil Bitterli as Die Integraphen: die Integralkurve 
und Ihre Anwendungen, Leipzig, Teubner, 1889.

Illustrations available:
Title page
Abdank-Abakanowicz integraph

A 2  
Abel, Thomas (1740–a.1760)

Subtensial plain trigonometry, wrought with a sliding-
rule, with Gunter’s lines: and also arithmetically, 
in a very concise manner. And this method apply’d 
to navigation and surveying. To which is added, I. 
Mensuration of mason’s work. II. A solution of rota, or 
Aristotle’s wheel. III. A brief discourse upon gravity.

Year: 1761
Place: Philadelphia
Publisher: Andrew Steuart
Edition: 1st
Language: English
Figures: 7 folding plates
Binding: modern three-quarter bound leather
Pagination: pp. [4], 86, (misnumbered 26 as 18, 27 as 19, 30 as 

22, 31 as 23)
Collation: π2A–K4L3

Size: 163x96 mm
Reference: Rink, #575; Evans, #8777; Karp MWPA, p. 66–69; 

Kie SI, p. 247

Little is known of this author other than, as indicated on 
the title page, that he was Of Bourn in Lincolnshire, Old 
England. This is very likely the town of Bourne in modern-
day Lincolnshire. Thomas Abel evidently emigrated to 
America some time before this book was published in 
1761. The work is noteworthy for having first introduced 
the slide rule into the Western Hemisphere.

Slide rule, A2

A2



Erwin Tomash Library

4

Plate 7 illustrates the slide rule. It is a rudimentary 
one with only logarithmic A and B scales. There is no 
evidence that Abel actually manufactured or sold the 
instrument. The majority of this work is a descriptive 
trigonometry covering practical applications such as 
surveying, navigation and matters of interest to craftsmen 
such as estimating the rock contents of a masonry wall. 
The volume begins with an apologetic note to the reader: 
some of my subscribers will think the book too little for 
their money and mentions that I am but a small gainer in 
the end, though I have 830 books subscribed for. It ends 
with a curious essay entitled Discourse upon Gravity in 
which Abel disputes that gravity is a property of matter 
and argues that it is the action of some rational spiritual 
being.

Illustrations available:
Title page
Thomas Abel’s slide rule (plate 7)

A 3  
Abraham, Jean

L’arithmetique, arpentage universel, geometrie 
inaccessible, toise des bastimens, la fabrique & usage 
des quadrans sollaires & autre geometrie par la regle, 
& le compas.

Year: 1621
Place: Rouen
Publisher: Pierre Loiselet
Edition: 3rd
Language: Latin
Binding: modern red morocco; gilt decorated spine
Pagination: pp. [8], 309, [3]
Collation: A–V8

Size: 150x100 mm
Reference: H&J AM, Vol. II, A2.3, p. 3

Jean Abraham was a French teacher of arithmetic and 
geometry who also practiced as a surveyor in the city of 
Anjou. As indicated on the title page, he was also known 
by the name of Launay. He first published this popular 
arithmetic in 1605, and it had at least ten editions by 
1678.

The first part of the work is an elementary description of 
the decimal number system and the four basic arithmetical 
operations. This is followed by a description of more 
advanced topics such as finding square and cube roots. 
The arithmetic section concludes with a brief discussion 
of commercial transactions such as currency exchange 
and the manipulation of the units of measure then being 
used in Normandy.

The second part of the book covers geometry and 
surveying and includes short discussions of such topics as 
construction of sundials by means of ruler and compass. 

In this section Abraham introduces an instrument called 
the Sauterelle (grasshopper). The Sauterelle is a simple 
instrument consisting of a pole, to be inserted into the 
ground, with two sighting vanes mounted on the top end. 
It was commonly used by masons for marking angles, 
etc. Abraham also describes a simple quadrant to aid in 
finding heights of towers and similar measurements.

Illustrations available:
Title page
Abraham’s Sauterelle
Abraham’s quadrant

A3
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A 4  
Abraham, Jean

L’ arithmetique, arpentage universel, geometrie 
inaccessible, toise des bastimens, la fabrique & usage 
des quadrans sollaires & autre geometrie par la reigle, 
& le compas.

Year: 1635
Place: Rouen
Publisher: Claude le Villain
Edition: 4th
Language: French
Binding: contemporary vellum
Pagination: pp. [8], 309, [3]
Collation: A–V8

Size: 163x103 mm
Reference: H&J AM, Vol. II, A2.3, p. 4

The text of this fourth edition is identical to the third 
edition of 1621 described above. One minor difference is 
the use of red and black ink on the title page—a process 
that seems to have caused the printer much difficulty 
judging from the resulting misalignment.

Illustrations available:
Title page (color)

A 5  
Adams, Daniel (1773–1864)

The scholar’s arithmetic: or, federal accountant.
Year: 1813
Place: Keene, NH
Publisher: John Prentiss
Edition: 8th
Language: English

Binding: original marbled paper boards; half bound leather
Pagination: pp. 216
Collation: A–V4 W–2C4

Size: 216x133 mm
Reference: Karp MWPA, pp. 133–135

The author was born in Townsend, MA, and graduated 
from Dartmouth College (1797), where he studied 
medicine. After graduation, he moved to Leominster, 
MA, to establish a medical practice. In Leominster he 
also found time to self-publish the early editions of his 
schoolbooks. Adams seems to have been quite productive 
and wrote several textbooks, mainly on mathematical 
subjects. The copyright for the first edition of this work 
was registered in 1801. According to Louis Karpinski, 
Bibliography of mathematical works printed in America 
through 1850, Ann  Arbor, 1940, a new edition was issued 
nearly every year until 1833. Karpinski goes on to state 
that the Daniel Adams work was second in popularity 
only to that of Nathan Daboll, who first published a 
year earlier in 1800. See Daboll, Nathan; Daboll’s 
schoolmaster’s assistant: Improved and enlarged, being 
a plain practical system of arithmetic: adapted to the 
United States, New London, 1815.

In the early 1830s,  Adams engaged in a legal dispute with 
a Roswell C. Smith, whom he accused of plagiarism. Smith 
had published Practical and mental arithmetic, designed 
principally to accompany Daboll’s system of arithmetic 

Abraham, Jean Adams, Daniel
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(and equally adapted to any other)… Providence, 1826. 
Adam’s annoyance was understandable, for Smith’s 
book reached a reputed sixty-first edition and was still 
being sold in 1900. Karpinski remarks that:

… the popular arithmetic by Roswell C. Smith in 
which he made, perhaps, too generous use of the 
1827 arithmetic by Daniel Adams.

This early American arithmetic provides an excellent 
illustration of the truism that significant cultural shifts 
occur slowly and that the general public is resistant to 
change in its daily habits. The U.S. dollar was established 
by Act of Congress as the new American currency in 
1785 (though it was not adopted by Massachusetts 
until 1795). Yet in 1801, nearly a generation later, the 
currency examples in this work are still expressed in 
pounds, shillings and pence. The work also illustrates the 
chaotic nature of a domestic economy without standards 
as no national bank existed, and the individual States had 
not yet harmonized their currency systems. The section 
on Federal Money was added as an appendage to the 
chapter on decimals. Also included are several pages of 
tables containing conversion factors from the sterling 
currencies of the various states.

Daniel Adams has added a supplement, evidently not 
present in the first edition, containing test questions on 
the material presented. These include not only practical 
exercises for determining the students’ mathematical 

understanding and proficiencies, but also questions such 
as when, and by whom, was the federal monetary system 
established? A blank space after each exercise is included 
so that after the student finds the answer (presumably 
recorded on a slate or scrap of paper), he or she can copy 
it neatly into the book to form a permanent record.

Illustrations available:
Title page

A 6  
Adams, Edwin Plimpton (1878–1956)

Smithsonian mathematical formulae and tables of 
elliptic functions.

Year: 1922
Place: Washington, D.C.
Publisher: Smithsonian Institution
Edition: 1st
Language: English
Figures: 3 engraved plates
Binding: gilt stamped green cloth boards
Pagination: pp. viii, 314
Size: 226x150 mm
Reference: Flet MT Vol. II, p. 933

Edwin Plimpton Adams was a professor of physics at 
Princeton University from 1903 to 1943. His papers are 
archived at Princeton and indicate that one of his areas 
of interest was elliptic function formulae.

As the author explains in the preface, the 
… object of this collection of mathematical 
formulae was to bring together, compactly, some 
of the more useful results of mathematical analysis 
for the benefit of those who regard mathematics as 
a tool, and not as an end in itself.

For the tables on elliptic functions, Adams turned to 
Sir Alfred George Greenhill (1847–1927), professor of 
mathematics at the Royal Military Academy, Woolwich. 
Greenhill was acknowledged as the foremost expert on 
the subject at the time. He wrote an introduction and 
supervised the work of Richard Lionel Hippsley (1853–
1936), who calculated the tables.

The work commences with a chart giving the symbols 
used and then launches without further tutorial matter 
into the formulae found useful in the various branches 
of mathematics: algebra, geometry, trigonometry, 
vector analysis, curvilinear coordinates, infinite series, 
differential equations, etc. The first material of a tutorial 
nature is written by Professor F. R. Moulton, of the 
University of Chicago, entitled Numerical solution 
of differential equations. The previously mentioned 
Introduction to the tables of elliptic functions by 
Professor Greenhill (in which the pioneering work of 

Adams, Daniel Adams, Edwin P.
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Legendre is cited) follows. Tables of elliptic functions 
prepared by R. L. Hippisley are at the close.

Four blank pages have been bound into each major 
section of the book, apparently as a convenience for 
recording notes and comments.

Illustrations available:
None

A 7  
Adams, George, the Elder (1709–1772)

A treatise describing and explaining the construction 
and use of new celestial and terrestrial globes. 
Designed to illustrate, in the most easy and natural 
manner, the phoenomena of the earth and heavens, 
and to shew the correspondence of the two spheres. 
With a great variety of astronomical and geographical 
problems occasionally interspersed.

Year: 1766
Place: London
Publisher: Author
Edition: 1st
Language: English
Figures: 3 engraved plates
Binding: contemporary leather; red leather label
Pagination: pp. xxii, 242, 8
Collation: a8b3B–Q8R1*4

Size: 197x120 mm
Reference: Pogg Vol. I, p. 10; Tay MP II, #145, p. 152

See also the entry for Adams, George, the Younger, 
Astronomical and geographical essays, 1789.

The senior George Adams, instrument maker to King 
George III, had recently produced a pair of improved 18-
inch globes for which this volume was the instruction 
manual. Despite this intrinsic constraint, the work proved 
quite popular, and subsequent editions remained in print 
well into the nineteenth century. The dedication to the 
King (pp. iii–vi), although signed by George Adams, 
was actually written by Samuel Johnson.

Adams, George, the Elder Adams, George, the Elder

A7

Adams celestial globe, A7

Adams terrestrial globe, A7
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Adams’ globes incorporated an ingenious new mounting 
system permitting them to more easily demonstrate 
various phenomena. The terrestrial globe included 
such innovative details as an indication of trade winds 
and recent geographical discoveries in the Southern 
Hemisphere. The celestial globe indicated stars by the 
system of Greek letters first introduced by Johann Bayer 
in 1603. However, the star positions themselves were 
taken from the catalog of John Flamsteed, the Astronomer 
Royal, who had published Historia Coelestis Britannica 
in 1725. This monumental work contained data on 
three thousand stars based on his carefully recorded 
observations using the telescope.

The instructions on the use of the terrestrial globe are 
quite limited, the majority of the work being concerned 
with the celestial globe. For example, over fifty of the 
sixty-two different problems concern the celestial globe. 
Many of the problems are similar to those found in a 
work on the astrolabe.

As did his son in later editions, the senior Adams closed 
the work with a priced catalog of his mathematical 
instruments. For example, the new globes ranged in 
price from nine guineas to twenty-six pounds (if made 
in mahogany with brass mounts). The selection of 
instruments offered was less comprehensive than that 
offered later by his son, but those in common often 
retained the same price or, in a few cases, were even 
slightly less expensive in the later catalogs.

Illustrations available:
Title page
Terrestrial globe
Astronomical globe

A 8  
Adams, George, the Younger (1750–1795)

Astronomical and geographical essays: containing, 
I. A comprehensive view of the general principles of 
astronomy. II. The use of the celestial and terrestrial 
globes, exemplified in a variety of problems, which 
are designed to illustrate the phænomena of the 
earth and heavens, in the most easy and natural 
manner. III. The description and use of the armillary 
sphere, planetarium, tellurian, and lunarium. IV. An 
introduction to practical astronomy; or, the use of the 
quadrant and equatorial.

Year: 1789
Place: London
Publisher: For the author by R. Hindmarsh
Edition: 1st
Language: English
Figures: engraved frontispiece, 21 folding engraved plates
Binding: contemporary leather; back gilt
Pagination: pp. xx, 666, 16
Collation: a2b8A–2T82V5

Size: 213x126 mm
Reference: Pogg Vol I, p. 10; Tay MP II, #678, p. 277

George Adams, senior (1709–1773), and his two sons 
George (1750–1795) and Dudley (1762–1830), were 
important mathematical instrument makers in eighteenth- 

Adams, George, the Elder Adams, George, the Younger

Orrey, A8



Erwin Tomash Library

9

century Britain. George senior began his career when 
he was apprenticed in 1718. He set up his business in 
1734 and made instruments for prestigious clients such 
as the East India Company (1735–1736) and the Royal 
Ordnance (1748–1753). He was subsequently (1757) 
named instrument maker to the Prince of Wales, and 
when the Prince ascended to the throne (1760) as King 
George III, he was appointed instrument maker to the 
king. He is known to have supplied instruments for the 
king’s private observatory and also for Captain Cook’s 
second voyage.

George junior followed in his father’s footsteps and took 
over the family business upon the death of his father, 
retaining the appointment as instrument maker to George 
III. He was an enterprising craftsman whose reputation 
was enhanced through his many books and essays about 
instruments. He produced a special compass (Knight’s 
compass) for the Royal Navy and a series of instruments 
used in the detection of false coinage for the Treasury. A 
history of the Adams firm has recently been written by 
John Millburn: Adams of Fleet Street, instrument makers 
to King George III, Ashgate, Aldershot, 2000.

This work is an extension of the volume (A7) described 
above by Adams senior, A treatise describing and 
explaining the construction and use of new celestial and 
terrestrial globes, London, 1766. The original book had 
a fifth edition in 1782 (both the fourth edition of 1777 
and the fifth edition were posthumous), but it was out 
of print when George junior undertook to revise, extend 
and republish it. Though partly based on his father’s 
earlier material, this is a new and substantial work in its 
own right.

It begins with an introduction to astronomy and, after 
discussing motions of the heavenly bodies, describes 
several planetariums and related devices that demonstrate 
the underlying concepts. Also of historical interest is a 
price list for over two hundred instruments (and many 
more not priced—which perhaps implies that the Adams 
firm was prepared to construct the instruments but had 
not as yet done so).

The book includes an attractive engraved frontispiece 
showing the goddess of astronomy explaining the 
appearance of a comet to two young women.

Illustrations available:
Title page
Orrery
Frontispiece

Adams, George, the Younger Adams, George, the Younger

A8
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A 9  
Adams, George, the Younger (1750–1795)

Astronomical and geographical essays: containing, 
I. A full and comprehensive view on a new plan, of 
the general principles of astronomy. II. The use of 
the celestial and terrestrial globes, exemplified in 
a greater variety of problems, than are to be found 
in any other work; they are arranged under distinct 
heads, and interspersed with much curious, but 
related information. III. The description and use of the 
armillary sphere, planetarium, tellurian, and lunarium. 
IV. An introduction to practical astronomy; or, the use 
of the quadrant and equatorial.

Year: 1790
Place: London
Publisher: For the author by R. Hindmarsh
Edition: 2nd
Language: English
Figures: engraved frontispiece, 21 folding engraved plates, 2 

folded catalog sheets
Binding: modern three-quarter bound leather
Pagination: pp. xx, 600, 16
Collation: a8b2A–2P82Q4

Size: 218x131 mm
Reference: Pogg Vol. I, p. 10; Tay MP II, #678, p. 277

This second edition, issued only one year after the first, 
is testimony to the success of the work. For this edition, 
Adams Jr. commissioned several new engravings to 
illustrate the text and had the plates bound adjacent to the 
relevant text rather than being grouped together at the 
end. Other than the new illustrations, the textual matter 
is essentially identical with that of the first edition.

A brief advertisement section (pp. ix–x) in this edition 
indicates that the Adams firm had three other works in 
press and one in preparation.

The price list appears to be identical with that included 
in the first edition.

Illustrations available:
Title page

A 10  
Adams, George, the Younger (1750–1795)

Geometrical and graphical essays, containing a 
description of the mathematical instruments used in 
geometry, civil and military surveying, levelling and 
perspective; with many new problems, illustrative of 
each branch.

Year: 1791
Place: London
Publisher: for the author by R. Hindmarsh
Edition: 1st
Language: English
Figures: engraved frontispiece; 32 engraved folding plates
Binding: contemporary leather; red leather label; spine gilt; 

rebacked
Pagination: pp. [4], xvi, 500
Collation: π2A–2I82K2

Size: 203x123 mm

This is the first edition of a well-known work by 
George Adams, the younger. The author is described 
as Mathematical instrument maker to his Majesty, and 
optician to his Royal Highness the Prince of Wales. The 
work is dedicated to neither of these illustrious personages 
but to Charles, Duke of Richmond and Lennox, Master 
General of the Ordnance, &c. Historically, the Ordnance 
was the largest customer of the Adams firm.

As the title states, the work contains a description of 
the mathematical instruments used in geometry, civil 
and military surveying, leveling and perspective. The 
range of instruments covered is extensive, and the text 
goes beyond description to explain the application of the 
instruments in practice. This edition is contained, rather 
uncomfortably, in one volume. The engraved plates do 
not fit easily into this format and have become slightly 
frayed about the edges, perhaps suggesting why the 
second edition was brought out in a two-volume format. 
(See also comments on the second edition of this work.)

The frontispiece illustrates a theodolite; however the 
author states that

The instrument represented in the frontispiece to 
these essays, was not finished in time to have it’s 
description inserted in it’s place; I am therefore 

Adams, George, the Younger Adams, George, the Younger
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under the necessity of giving a short description 
thereof in this preface …

A list of errata is given on p. xi. Not noted, however, is a 
major lacuna in the table of contents. The content of the 
range of pages from 200–272 has been omitted.

Illustrations available:
Title page
Frontispiece

A 11  
Adams, George, the Younger (1750–1795)

Geometrical and graphical essays, containing, a 
general description of the mathematical instruments 
used in geometry, civil and military surveying, levelling, 
and perspective.

Year: 1797
Place: London
Publisher: J. Dillon
Edition: 2nd
Language: English
Figures: v.1: engraved frontispiece; v.2: 34 engraved folding 

plates
Binding: contemporary leather; red leather label
Pagination: v.1 pp. [4], xii, 490; v.2 pp. [2], 491–518, 92, 14, 2
Collation: v.1 A–2H82I5; v.2 π42K82L3A–L4M2χ8

Size: 210x122 mm
Reference: Pogg Vol. I, p. 10; Tay MP II, #678, p. 277

These essays were first published in 1791 to fill the 
need for material written in English describing the use 
and adjustment of mathematical instruments at the time. 
The only other work in English was Edmund Stone’s 
translation of Bion, and it was long out of print. See 
Bion, Nicholas; The construction and principal uses of 
mathematical instruments. Translated from the French 
of M. Bion, chief instrument-maker to the French king. 
To which are added, the construction and uses of such 
instruments as are omitted by M. Bion; particularly of 
those invented or improved by the English … by Edmund 
Stone (1700–1768), London, 1723.

Adams, George, the Younger Adams, George, the Younger

A 10
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This work proved to be both popular and useful, for, unlike 
previous authors, Adams described each instrument and 
explained its use. It was thus truly a textbook that made 
independent study possible.

After the younger George Adams’ death in 1795, his 
younger brother Dudley did not take over the firm 
but instead set up shop independently. The brothers 
William and Samuel Jones purchased the Adams stock 
of instruments and books at auction. William Jones 
(1762–1831) edited, corrected and added short sections to 
Adams’ original text and published this second edition.

The work was published in two volumes, the first 
containing the text and the second the carefully engraved 
plates. The text follows closely that of the first edition 
and starts with ten pages of definitions of geometric 
terms. This is followed by essays on the simpler types 
of instruments (compass, protractor, plane scale, etc.), 
concluding with the description and use of the sector. 
The next portion of the work deals with how to inscribe 
lines on various surfaces—essentially a primer of how to 
make lines and divisions on instruments. This is followed 
by a lengthy third portion on the subject of surveying 
(both instruments and methods are covered). Included 
are two instructional essays from two expert surveyors 
(Gale and Milne) on methods of surveying and on how 
to plot data.

In this second edition, the frontispiece has been changed 
to show Jesse Ramsden’s Great Theodolite. The editor 
remarks (p. 244):

In the preceding impression of this work, the 
ingenious author, now deceased, made the 

frontispiece plate a representation of a new 
theodolite of his own contrivance … I have 
thought proper to dispense with it … and 
substitute … the largest, most accurate and elegant 
theodolite ever made.

Plates XXXI and XXXII have also been amended to 
show additional instrumental details, and new plates 
XXXIII and XXXIV have been added. The errata listed 
in the first edition have been corrected, and the table of 
contents is complete. The original preface by Adams, 
junior is repeated but in truncated form, and the editor has 
moved the material on the theodolite to the appropriate 
section in the main body of text.

On a page following the preface entitled Advertisement 
by the editor, William Jones lists the principal textual 
additions he has made. An appendix, previously 
sold separately, John Gale; Appendix to Mr. Adam’s 
geometrical and graphical essays: Containing a table of 
the quantity of Northing, Southing, Easting and Westing, 
made on any course, to every degree and fifteenth minute 
of the quadrant, at any distance from 1 to 100. London, 
R. Hindmarsh, 1791, is bound in as part of Vol. II.

The original Adams edition ended with a short essay on 
perspective and the description of a simple instrument 
to aid artists in perspective drawing. In addition, in the 
second edition, an addenda by William Jones provides a 
number of short essays on surveying, the proper keeping 
of a surveyor’s field book and a description of several 
instruments useful to the artilleryman (gunner’s compass, 
quadrant and shot gauges).

As was the firm’s custom, the work closes with a 
priced instrument catalogue. The Jones brothers have 
reorganized, rearranged and expanded the list.

Illustrations available:
Title page
Sector
Proportional compass

Adams, George, the Younger Adams, George, the Younger
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Adams, John Quincy (1767–1848)

Report upon weights and measures by John Quincy 
Adams, Secretary of State, prepared in obedience to a 
resolution of the Senate of the third March, 1817.

Year: 1821
Place: Washington
Publisher: Gales and Seaton
Edition: 1st
Language: English
Figures: 3 folding tables
Binding: contemporary marbled boards; rebacked and 

recornered in leather; marbled end papers
Pagination: pp. 245
Collation: 1–304313

Size: 220x140 mm
Reference: DSB, v. 10, p. 42a

In this official report, prepared in response to a 
resolution of the U.S. Senate, the future sixth president 
of the United States (then secretary of state) presents a 
survey of the units of weight and measure being used 
in France, England and the United States. Several large 
folding tables follow that show the various units used in 
the forty-seven different customs houses in the U.S. The 
tables note the dimensions and capacity of the standard 
bushel, the temperature at which this measurement was 
taken, if it was used as a measure of wine or of beer, and 
the number of grains troy in the standard Avoirdupois 
pound. In addition, Adams remarks on the origin of the 
standards and where they differ (e.g., the New York City 

standard yard was known to be only 35.97 inches long) 
and makes two major recommendations:

1. to establish standards for the weights and measures 
already in use

2. to consult with other nations with a view to adopting 
the French metric system.

Concerning the metric system, Adams noted that the 
French had offered it to other nations and

That it is worthy of their acceptance, is believed to 
be beyond question.

For an indication of the importance of standards in 
reducing the chaos prevalent in the United States 
domestic economy of the time, see Adams, Daniel; The 
scholar’s arithmetic: or, federal accountant, Keene, NH, 
1813.

Illustrations available:
Title page
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AFIPS Conference Proceedings

The first  Joint Computer Conference in Philadelphia  
(Dec. 10–12, 1951) represented a cooperative effort by 
the then-emerging computer technology profession to 
establish a vehicle for communication and exchange of 
ideas. The senior AIEE (American Institute of Electrical 
Engineers) and the junior, but more rapidly growing, 
IRE (Institute of Radio Engineers) agreed to cooperate in 
jointly sponsoring this conference. In addition, they invited 
the relatively new ACM (Association for Computing 
Machinery) to participate. The ACM had been formed 
in 1947, well before computer science was recognized as 
a field of professional activity, by individuals who were 
concerned more with the application and programming 
of computers than with their design.

The conference proved to be very successful and attracted 
nearly nine hundred attendees. Papers were presented  
by leading individuals from the major computer 
development groups active in the U.S. and Britain. 
A JCC committee (Joint Computer Conference) was 
formed and a second conference scheduled, this time 
including exhibits, for December 1952 in New York 
City. Again expectations were exceeded, and subsequent 
JCC conferences and exhibits were held semi-annually, 
spring and fall, until conference #26 in 1964. Thereafter 
renamed the National Computer Conference (NCC), the 
meetings were held annually until 1988.

In 1961, the JCC was the primary driving force behind 
the formation of a U.S. umbrella organization known as 

Adams, John Quincy AFIPS

A 12
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AFIPS (American Federation of Information Processing 
Societies). AFIPS in turn represented the U.S. in the 
deliberations and meetings of IFIP (International 
Federation for Information Processing).

Many of the fundamental and seminal advances in the 
nascent field of computers were first presented at these 
JCC conferences and the Proceedings form an unrivaled 
historical record of the development of the field. The 
copies available in this collection are noted below. 

 No illustrations are available for any of these Proceedings.
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AFIPS

Proceedings of the Joint AIEE-IRE Computer 
Conference. Review of electronic digital computers. 
Papers and discussions presented at the Joint AIEE-
IRE Computer Conference, Philadelphia, PA, December 
10–12, 1951. Conference #1.

Year: 1952
Place: New York
Publisher: American Institute of Electrical Engineers
Edition: 1st
Language: English
Binding: original printed paper wrappers
Pagination: pp. 1–114
Size: 277x214 mm
Reference: AFIPS CI, p. 1

The papers presented did not represent previously 
unannounced breakthroughs; however, they did reflect the 
first few years of experience in the design, construction 
and application of the still-embryonic electronic digital 
computer. Today, they provide a fascinating historic 
overview of the new discipline. This volume contains 
the following papers:

Alexander, Samuel N. (1910–1967)

The National Bureau of Standards Eastern 
automatic computer

A project to construct an Interim Computer 
was initiated at NBS in early 1948 to provide 
capability for the NBS Computation Laboratory 
while it awaited delivery of a computer from 
a commercial source. By 1949, it had become 
clear that no commercial equipment would 
be available within the NBS time and budget 
constraints, and work on an Interim machine 
was intensified. Renamed the SEAC (Standards 
Eastern Automatic Computer), SEAC became 
operational in May 1950.

Andrews, Ernest Galen (1898–1980)

A review of the Bell Laboratories digital 
computer developments

Between 1938 and 1950, BTL (Bell Telephone 
Laboratories) designed and built seven digital 
computers.  All were electromechanical in nature 
and utilized telephone switching technology. 
Ernest Andrews, a relay computer designer and 
staff member at BTL, was a founding member 
of the ACM.

Eckert, John Adam Presper, Jr. (1919–1995); 
James R. Weiner; H. Frazer Welsh and 
Herbert F. Mitchell

The UNIVAC System

UNIVAC I was the first commercial computer 
system to be delivered in the U.S. (Ferranti Ltd., 
in the UK, had delivered a Mark I computer to 
the University of Manchester a few months 
earlier). This paper was presented only a matter 
of months after acceptance of the first UNIVAC 
system by the U. S. Census Bureau. Authored 
by the key staff members from the project, it 
provided an engineering description of the 
machine, including a complete block diagram.

J. Presper (Pres) Eckert, co-founder, with John 
Mauchly, of the Eckert-Mauchly Corporation, 
had been Chief Engineer on the ENIAC computer. 
At the time, James R. Weiner was Chief Engineer 
of the Eckert-Mauchly Corporation. H. Frazer 
Welsh headed the design and development team 
for the innovative UNIVAC peripherals while 
Herbert F. Mitchell was a senior member of the 
UNIVAC programming staff.

Everett, Robert Rivers

Whirlwind computer

The Whirlwind computer at MIT was sponsored 
by ONR (Office of Naval Research). The 
project was a significant maturing influence 
on the emerging field of computer engineering. 
Techniques for marginal checking of vacuum 
tubes and ferrite core memory and the first 
practical large capacity random access memory 
are two examples of the major innovations first 
developed at the Whirlwind project.

AFIPS AFIPS
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ONR originally sponsored three programs 
aimed at high-speed real-time simulation and 
control. All three, Project Typhoon at RCA, 
Project Hurricane at Raytheon and Project 
Whirlwind at MIT, were originally proposed as 
analog computers. In the event, only the RCA 
Typhoon project was completed using analog 
techniques. Both MIT and Raytheon turned to 
digital techniques shortly after inception of the 
program. Robert Everett was Associate Director 
of the Whirlwind project.

Felker, J. H.

The transistor as a digital computer 
component

The transistor was recognized as a revolution 
of great potential almost immediately after the 
announcement of its invention in mid 1948. 
This paper by a member of the staff of Bell 
Telephone Laboratories, where the transistor 
was invented, presents a review of the rapid 
advances being made in its use as a logic and 
memory element.

Forrester, Jay Wright (1918–)

Digital computers: Present and future trends

Jay Forrester, the inventor of the coincident-
current core memory, was chief engineer of the 
Whirlwind project.

Hoberg, George G.

The Burroughs Laboratory Computer

George Hoberg was project engineer at the 
Burroughs Research Laboratory.

The Burroughs Adding Machine Company 
had established a research laboratory in Paoli, 
PA, under the direction of Irven Travis, a 
former professor of electrical engineering at 
the University of Pennsylvania and someone 
who was familiar with both the ENIAC and 
EDVAC projects. This paper describes a digital 
computer constructed from unit-packaged plug-
in modules of Burroughs’ design and magnetic 
drum memory purchased from ERA. The 
computer was intended for in-house research 
purposes.

McPherson, James L. and Samuel Nathan 
Alexander (1910–1967)

Performance of the Census UNIVAC System

James McPherson was head of operations at the 
Bureau of the Census and Samuel Alexander 
the head of the Computation Laboratory at the 
National Bureau of Standards. NBS had acted 
as technical consultants to the Census.

The Bureau of the Census accepted the first 
UNIVAC in March 1951. This paper reviewed 
the acceptance test results and the system 
performance experienced in the first several 
months of operation.

Meagher, Ralph and J. P. Nash

The ORDVAC

The ORDVAC was a general-purpose stored 
program computer built by the University of 
Illinois for the Ballistic Research Laboratories 
at Aberdeen, Maryland, the home of the ENIAC. 
The ORDVAC was based on the design being 
developed at the Institute for Advanced Study at 
Princeton. The authors were with the project at 
the University of Illinois. Introductory remarks 
were by Herman H. Goldstine, a staff member 
at the IAS, who had previously been the military 
liaison officer assigned to the ENIAC project.

Mullaney, Frank C. (1922–2001)

Design features of the ERA 1101 computer

The ERA 1101 was a general-purpose stored 
program computer built by Engineering 
Research Associates in Saint Paul, Minnesota, 
and delivered to the National Security Agency 
in Washington, D.C., in December 1950. ERA 
machines were notable for their reliability and 
maintainability. The company operated under 
tight security constraints, and this carefully 
sanitized paper was one of the first to be cleared 
by the authorities. The author was the project 
engineer for the ERA 1101. For more detail on 
ERA, see E. Tomash and A. A. Cohen in the 
Annals of the History of Computing, Vol. 1 #2.

Pollard, Brian W.

The design, construction, and performance 
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of a large-scale general-purpose digital 
computer

Brian Pollard headed the Ferranti Computer 
Department. Ferranti Ltd. had delivered its 
Mark I computer in England a few months 
before the first UNIVAC I was delivered in 
the U.S. The Mark I was a commercial version 
of the computer originally developed by F. C. 
Williams and T. A. Kilburn at the University of 
Manchester (see the entry for the paper below).

Poorte, Glen E.

The operation and logic of the Mark III 
electronic calculator in view of operating 
experience

The Mark III digital computer was built for 
the U.S. Navy by the Harvard University 
Computation Laboratory under the direction 
of Howard Aiken. It was atypical as a stored 
program computer because during computation 
the machine was unable to modify its own 
instructions. Mark III had been delivered to 
the Naval Proving Ground at Dahlgren, VA, in 
March of 1950 but thereafter had undergone 
extensive modification on site before it became 
fully operational in late 1951.

Sheldon, John W. and Liston Tatum

The IBM card-programmed electronic 
calculator

The IBM CPC was a hybrid punched card 
calculating system. It consisted of two standard 
IBM punched card machines: an IBM Model 
604 electronic calculator coupled with an IBM 
402 printing tabulator. It was in no sense a 
stored program computer; however, it found 
wide acceptance as a dependable and familiar 
workhorse, particularly in the defense industry. 
First delivered in 1949, several dozen were 
produced.

Slutz, Ralph J.

Engineering experience with the SEAC

Ralph Slutz was Chief Engineer of SEAC.

Strang, Charles R.

Computing machines in aircraft engineering

Charles Strang was a senior engineering official 
with Douglas Aircraft Company and had been 
asked to discuss the computing applications 
encountered in his industry.

Taylor, Norman H.

Evaluation of the engineering aspects of 
Whirlwind I

At the time of this report, coincident current 
ferrite core memory, for which the Whirlwind 
project would become famous, was still under 
development. Whirlwind I initially utilized a 
memory made of specially designed and built 
dual-gun electrostatic storage tubes. Norman 
Taylor was Chief Engineer of the Whirlwind 
computer project.

Wilkes, Maurice Vincent (1913–)

The EDSAC computer

Maurice Wilkes attended the Moore School 
Lectures in 1946 and began the design for the 
EDSAC computer immediately upon his return 
to Britain. The EDSAC was a purely binary, 
serial, electronic computing machine with an 
ultrasonic delay line memory. The machine 
ran its first calculation in the summer of 1949. 
Maurice Wilkes headed the Mathematical 
Computing Laboratory at Cambridge.

Williams, F. C. and T. A. J. Kilburn

The University of Manchester Computing 
Machine

A research prototype, officially known as 
SSEM (Small-Scale Experimental Machine) 
but better known as the Manchester Baby 
Machine, was designed and built by the authors 
of this paper at the University of Manchester. 
It first ran a program in June 1948. The SSEM 
served as the departure point for the design of 
a full-sized machine, known as the Manchester 
Mark I, that first became operational in about 
another twelve months’ time. Ferranti Ltd. then 
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designed a production model that was sold as 
the Ferranti Mark I.

F. C. Williams was a professor of electrical 
engineering at the University of Manchester. 
Tom Kilburn, who had worked with Williams 
on radar systems during World War II, joined 
him at Manchester.

A second copy of this AFIPS Report is in the collection. 
Although identical in text, the two copies were produced 
differently, one printed so that the entire work is one 
signature with staples on the center fold, the other in eight 
small folio signatures with staples along the edges.
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1952. Conference #2.
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Place: New York
Publisher: American Institute of Electrical Engineers
Edition: 1st
Language: English
Binding: original paper wrappers
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Size: 280x215 mm
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Edition: 1st
Language: English
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A second copy of this report is in the collection.
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A second copy of this report is in the collection.
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Publisher: Printed by Taylor and Wilks
Edition: 1st
Language: English
Binding: three-quarter leather over marbled boards
Pagination: pp. [4], 371, [1]
Collation: A2B–3A43B2

Size: 271x212 mm
Reference: DSB, v. 1, pp. 75–77

Maria Gaetana Agnesi was a member of a wealthy, 
aristocratic Milanese family that recognized her 
mathematical aptitude at an early age. In addition to 
mathematics, she showed great talent for languages and 
was fluent in Latin, Greek, German, Spanish, French 
and Hebrew. Her father, Pietro Agnesi, a Milanese 
patrician, is often erroneously identified as a professor 
of mathematics at the University of Bologna. For further 
information, see Massimo Mazzotti, Maria Gaetana 
Agnesi. Mathematics and the making of the Catholic 
Enlightenment, ISIS, vol. 92, no. 4, December 2001, pp. 
657–683.

This full Italian title of this work is Instituzioni analitiche 
ad uso della gioventù italiana (Analytical institutions for 
the use of Italian youth). It presents a complete and unified 
treatment of both principles and methods for algebra, 

geometry and calculus. It was written shortly after 
Newton and Leibniz had created the calculus and at the 
time represented a significant and original contribution 
to the field. Agnesi’s was the first comprehensive text on 
the calculus after L’Hospital’s earlier work.

One of the minor subjects in this work deals with the 
curve x2y = a2(a-y). Unknown to Agnesi, this function 
had been previously studied and discussed by both 
Fermat and Grandi. Today, it is generally referred to as 
the witch of Agnesi. The strange name arises from an 
error by the translator, who mistook the Italian name for 
the curve la versiera for l’aversiera, which means the 
witch or the she-devil.

Volume two of the 1801 John Colson translation of 
this work is bound with the Babbage and Herschel 
Memoirs of the Analytical Society, London, 1813. As 
Babbage notes (in Babbage, Charles, Passages from 
the life of a philosopher, London, 1864, p. 26), he was 
familiar with the work of Agnesi even before he began 
his mathematical studies at Cambridge. While he and his 
friends formed the Analytical Society precisely to make 
such works better known in England, it is still somewhat 
surprising to see only volume two included here.

The volume closes with a curious letter (chosen for 
inclusion by the editor John Hellins?) reprinted from 
the Gentleman’s Magazine for November 1801. It is 
anonymous and identifies the writer as one Philalethes 
Cantabrigiensis. The letter can only be characterized as 
a rant for financial support of scientific research. The 
following quotation is from its closing paragraph:

Among the men of rank in this country… are 
to be found the names of Napier, Bacon, Boyle, 
Newton, Macclesfield and Stanhope … May I 
then be allowed to suggest to the nobility and 
gentry who, …are wasting their time and money 
in the seduction of the wives and daughters 
of their friends, or in other vicious and idle 
amusements, … and instead of squandering away 
thousands on courtesans, lay out a few hundreds in 
printing such scientific tracts… and in the support 
of Genius struggling with poverty…

Illustrations available:
Title page

A 42  
Agricola, Georgius (1490–1555)

Libri quinque de mensuris & ponderibus, in quibus 
plæraque a Budaeo & Portio parum animadversa 
diligenter excutiuntur. Opus nunc primum in lucem 
æditum.

Agnesi, Maria Gaetena Agnesi, Maria Gaetena
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Year: 1533
Place: Paris
Publisher: Christian Wechel
Edition: 1st
Language: Latin
Binding: contemporary leather
Pagination: pp. 261, [7]
Collation: A–Q8R6

Size: 164x97 mm
Reference: DSB, v. 1, pp. 77–79

Georgius Agricola was born Georg Bauer in Glauchau, 
Saxony, and attended Leipzig University where he 
studied Latin and Greek. While at the university, he 
adopted the name Agricola, the Latin version of his 
name (Bauer is German for farmer or peasant). In 1522, 
he began the study of medicine at Leipzig but soon 
moved to Italy to continue his studies at Bologna and 
Padua. After obtaining his degree in 1526, he returned 
to Germany and became a physician practicing in the 
town of St. Joachimsthal, one of the most important 
silver mining centers in Europe. Here Agricola became 
interested in all aspects of mining and geology, and it is 
for his posthumously published work on mining, De Re 
Metallica, that he is best known. In 1536, he moved to 
Chemnitz, where, ten years later, he was elected to the 
position of Burgomaster. While he continued to practice 
medicine and study geology, he was now deeply involved 
in public and diplomatic matters.

His studies and experiences led him to consideration 
of the history of units of measurement, a subject he 
explores in this volume. It covers the contribution made 
by the ancients (mainly Greeks and Romans) to weights 
and measures and describes the origin of systems and 
symbols then in use. The book is somewhat difficult to 
read because in addition to Latin it incorporates Greek 
and Hebrew.

Agricola is usually highly regarded as a reliable authority 
in these matters because, as he indicates in his preface to 
De Re Metallica:

I have omitted all those things which I have not 
myself seen, or have not read or heard of from 
persons upon whom I can rely. That which I 
have neither seen, nor carefully considered after 
reading or hearing of, I have not written about. 
The same rule must be understood with regard to 
all my instruction, whether I enjoin things which 
ought to be done, or describe things which are 
usual, or condemn things which are done. (Hoover 
translation)

Illustrations available:
Title page

A 43  
Agricola, Georgius (1490–1555)

De mensuris et ponderibus Romanorum atque 
Græcorum lib V. De externis mensuris et ponderibus 
lib II. Ad ea, quæ Andreas Alciatus denuo disputavit 
de mensuris et ponderibus, brevis defensio lib I. 
De mensuris, quibus intervalla metimur lib I. De 
restituendis ponderibus atque mensuris lib I. De precio 
metallorum et monetis lib III.

Year: 1550
Place: Basel
Publisher: Joh. Froben and Nic. Episcopus
Edition: 1st
Language: Latin
Binding: contemporary leather; gilt spine; embossed arms on 

front and back covers
Pagination: pp. [8], 340, [16]
Collation: *4a–z6A–D6E–F8

Size: 306x198 mm
Reference: DSB, v. 1, pp. 77–79

Five additional essays, not part of the earlier 1533 Paris 
edition, are included here. These added essays are simply 
extensions of the earlier ones—except the last, De precio 
metallorum et monetis. This breaks new ground in 
discussing the price differential between gold and silver 

Agricola, Georgius Agricola, Georgius 
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and the influence on the local economy of foreign as well 
as counterfeit money.

Illustrations available:
Title page

Agrippa von Nettesheim was born near Cologne and 
derived his name from the Latin name of that city 
(Colonia Agrippina), adopting the von to hint at his 
once- noble background. He seems to have been quite a 
controversial character, publishing and lecturing on both 
science and magic, and even occasionally espousing 
opposing views on the same topic. His occupation was 
varied: he was a soldier, spy, physician, alchemist, 
orator and law professor. His first work, a treatise on 
the superiority of women (completed in 1509 but not 
published until twenty years later in 1529) brought 
about his denunciation as a heretic, and he was forced to 
leave his post at the University of Dôle. His major work, 
De occulta philosophiae, written in 1510, generated 
significant church opposition, particularly from the 
Franciscan Order in Burgundy, which managed to delay 
its publication until 1531.

Plagued with continual economic difficulties, Agrippa 
spent time in jail for debt and other assorted crimes, and 
in his day he was regarded as something of a charlatan. 
Modern scholarship, however, regards him more kindly 
as a philosopher of consequence in the late medieval 
period.

This commentary comprises essentially the same material 
as his In artem brevem Raymundi Lulli commentaria 
(Cologne, 1533). See entry for Lull, Ramon; Opera ea 
quæ ad adinventam ab ipso artem universalem, 1598.

Illustrations available:
None

A 45  
Agucchia, Lattanzio (fl.1630)

Il computista pagato … Per trovare in un subito il conto 
fatto di qualunque sorte di pagamento, che si faccia, 
cosi à giorni, come à mesi, & anno.

Year: 1613
Place: Rome
Publisher: Giacomo Mascardi
Edition: 1st
Language: Italian
Figures: engraved title page
Binding: modern calf
Pagination: pp. [12], 176
Collation: *6A–Y8

Size: 220x160 mm
Reference: Rcdi BMI, Vol. I, p. 9; Soth/Zeit BCM, Vol. III, 

#875–#799, p. 64

This is the first edition of a relatively early set of printed 
commercial interest tables. Interest tables had long 
been used in commerce and banking but were carefully 
guarded trade secrets before Jean Trenchant (1558) and 
Simon Steven (1582) published them.

Agrippa, Heinrich Cornelius von Nettesheim Agucchia, Lattanzio

A 43

A 44  
Agrippa, Heinrich Cornelius von Nettesheim (1486–
1535)

Commentaria Agrippae in artem brevem Lullian

b/w: Bruno, Giordano, De specierum scrutinio
b/w: Bruno, Giordano, De lampade combinatria 

Lulliana
b/w: Bruno, Giordano, De progressu & lampade 

venatoria logicorum
b/w: Lull, Ramon, Opera ea quæ ad adinventam ab 

ipso artem universalem …

Year: 1598
Place: Strasbourg
Publisher: Lazar Zetzner
Edition: 1st
Language: Latin
Figures: 3 folding plates
Binding: contemporary vellum; red edges
Pagination: pp. [24], 992, [32] (80 misnumbered as 34)
Collation: (?)4):(8a–z8A–2S8

Size: 179x106 mm
Reference: DSB, v. 1, pp. 79–81
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While the tables comprise the vast majority of the work, 
the author does provide a brief three-page introductory 
tutorial explaining their use. He indicates that the book 
was produced so that both the lender and borrower would 
be able to easily verify the rates being used. Standard 
tables are given for rates of from three to thirteen and 
of eighteen percent. Included are tables for half-percent 
rates and special tables for calculation of exact amounts 
due by year, month, week and day.

The positive reception of these interest tables by the 
commercial community is evident from their continuity 
in print. There was at least one edition in the seventeenth 
century and three more in the eighteenth century, with an 
edition appearing as late as 1775.

Illustrations available:
Title page
First page of the 3% tables

A 46  
Agucchia, Lattanzio (fl.1613)

Il computista pagato … Per trovare in un subito il 
conto fatto di qualunque sorte di pagamento, che si 
faccia, cosi à giorni, come à mesi, & anno. Di nuovo 
ristampato, coretto in molti luoghi, con l’Aggiunta.

Year: 1671
Place: Todi
Publisher: Vincenzo Galassi
Edition: 2nd
Language: Italian
Figures: engraved title page
Binding: contemporary vellum
Pagination: pp. [12], 176
Collation: +6A–L8

Size: 202x154 mm
Reference: Rcdi BMI, Vol. I, p. 9

This edition contains the same tables as the first edition; 
however, they have been reset and slightly rearranged. A 
conspicuous addition is the full page 15x15 multiplication 
table on the verso of the title page. Its inclusion testifies to 
the difficulty with which the operation of multiplication 
was still regarded in the late seventeenth century.

Illustrations available:
Title page
Multiplication table

Agucchia, Lattanzio Agucchia, Lattanzio

A 45

 Small section of tables, A 45
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A 47  
Ahrendt, William R. and John F. Taplin

Automatic feedback control.

Year: 1951
Place: New York
Publisher: McGraw-Hill Book Company
Edition: 1st
Language: English
Binding: original cloth boards; gilt embossed spine
Pagination: pp. xiv, 412
Size: 230x150 mm

This work, published just after the close of World War 
II, reflects the state of the art of control systems in the 
pre-digital computer era. The servomechanisms and 
feedback control systems illustrated are representative 
of the field of automation at the time.

The first six chapters of this work were published in 1946 
under the title Automatic Regulation. Seven additional 
chapters and numerous exercises were added for this 
edition.

Illustrations available:
Title page
Ballistics hydraulic servomechanism

A 48  
Aiguières, Charles d’

Tables sans fin donnant les résultats de la multiplication 
de la division et de l’extraction des racines carrées et 
cubiques de tous les nombres imaginables.

Year: 1859
Place: Paris
Publisher: Librairie Centrale des sciences Leiber et Faraguet
Edition: 2nd
Language: French
Binding: three-quarter morocco, marbled boards; worn
Pagination: pp. xii, [2], 2–99, viii, [8]
Size: 266x207 mm
Reference: Not in Flet MT, Vol. I or II

This volume contains a set of tables of multiples of 
all numbers from two to ninety-nine and tables of the 

Aiguières, Charles d’

Multiplication table, A 46

Ballistics hydraulic servomechanism, A 47

A 47
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cubes of the integers from 1 to 999. The arrangement is 
unusual in that the product of any multi-digit number by 
any other may be found readily. An introduction gives a 
brief (and inaccurate) history of tables and table making 
and provides several examples of how to use the tables  
to obtain products.

Illustrations available:
Title page
Table 86
Examples of the use of table 86

A 50  
Aiken, Howard Hathaway (1900–1973) and Hubert A. 
Arnold

The mechanical computation of the reciprocal, 
the reciprocal square root, and of some common 
transcendental functions.

Year: 1945
Place: Cambridge, MA
Publisher: Bureau of Ordnance, Harvard University Calculator 

Design Project 
Edition: 1st
Language: English
Binding: no wrappers
Pagination: pp. [19]
Size: 279x216 mm
Reference: Co MN, p. 59

This is a mimeographed report (No. 23) prepared as part 
of the design process for the Harvard Mark II, intended 
for use by the U.S. Naval Proving Ground at Dahlgren, 
Virginia. Aiken proposes that the Mark II have facilities 
to perform only addition and multiplication. Subtraction 
would merely require a change of sign before executing an 
addition. Division would be performed by multiplication 
using the reciprocal of the divisor. For this purpose, 
design of a special unit capable of finding the reciprocal 
was required.

Illustrations available:
Title page

Aikele, Erwin Aiken, Howard Hathaway

A 48

A 49  
Aikele, Erwin

Betriebsabrechnung mit IBM - Lochkarten dargestellt 
an einem geschlossenen Geschäftsgang.

Year: 1952
Place: Darmstadt
Publisher: Otto Elsner
Edition: 3rd
Language: German
Binding: paper wrappers
Pagination: pp. 56, [32]
Size: 298x210 mm

This German guide to the use of IBM’s punched card 
equipment was first published in 1944. Erwin Aikele 
was associated with the German subsidiary of IBM for 
many years and founded the IBM Germany in-house 
newspaper in 1934.

Illustrations available:
Title page

A 49
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A 51  
Aiken, Howard Hathaway (1900–1973) and Grace 
Brewster Murray Hopper (1906–1992)

The automatic sequence controlled calculator - Part 
I, II, III. In Electrical Engineering, Vol. 65, No. 8–9 
August–September 1946; No. 10, October 1946; No. 11, 
November 1946.

Year: 1946
Place: New York
Publisher: American Institute of Electrical Engineers
Edition: 1st
Language: English
Binding: original paper wrappers
Pagination: Pt. 1. pp. 384–391; Pt. II. pp. 449–454; Pt. III. pp. 

522–528
Size: 295x222 mm
Reference: Ran ODC, p. 403 

These three articles describing the Harvard Mark I (also 
known as the IBM Automatic Sequence Controlled 
Calculator) were written by two giants in the history of 
digital computing. Howard Aiken, of Harvard University, 
was the first individual in the United States to undertake 
the design and construction of a digital computer. His co-
author, Grace Hopper, was the pioneer concerned with 
the effective utilization of such a machine and played a 
major role in establishing and shaping the discipline we 
know today as computer programming.

Howard Aiken was born in Hoboken, NJ, and grew up in 
Indianapolis, IN. He obtained his undergraduate degree in 
electrical engineering from the University of Wisconsin 
and worked in industry for a few years before obtaining 

a Ph.D. in physics from Harvard University in 1939. For 
a complete biography, see I. Bernard Cohen, Howard 
Aiken: Portrait of a computer pioneer, Cambridge, MA, 
1999.

Grace Hopper was born in New York City and studied 
mathematics at Vassar College (B.A., 1928) then at Yale 
University (Ph.D., 1934). She joined the U. S. Naval 
Reserve during World War II and was assigned to work 
with Howard Aiken at Harvard University on applying 
the Mark I to war-time problems. For a more complete 
biography, see Charlene B. Billings, Grace Hopper, Navy 
admiral and computer pioneer, Hillside, NJ, 1989.

This detailed description of the Harvard Mark I 
calculator was published in three issues of the journal. 
The first part begins with a brief historical overview, 
including a discussion of Charles Babbage’s Difference 
and Analytical engines, and continues with a moderately 
technical description of the Mark I addition and 
subtraction facilities. Part two discusses the multiplication 
unit, the division unit and functional units to compute 
sine and logarithms. Part three describes the punched 
paper tape programming scheme and how the tapes were 
created. Aiken’s original prospectus for the Mark I has 
been reprinted from a copy in the Harvard University 
archives. For further information see the reprint of Aiken, 
Howard; “Proposed automatic calculating machine,” in 
IEEE Spectrum, Vol. 1, No. 8, August 1964, pp. 62–69.

Illustrations available:
None

A 52  
Ainslie, John

Tables for computing the weight of hay, cattle, sheep, & 
hogs, &c. by measurement. With a comparative table of 
the weight used at Edinburgh to those used at Smithfield 
and else where.

Year: [ca.1800]
Place: Edinburgh & London
Publisher: A. Constable
Edition: 1st
Language: English
Figures: engraved throughout
Binding: contemporary half leather over marbled boards
Pagination: ff. 23. All leaves are single sided. Title page 

unnumbered, followed by pages numbered 2, 3, 1, 4, 5 
… 14, (15 is a second title page), 16 … 22

Size: 142x137 mm
Reference: Not in Flet IMT I or II 

John Ainslie was a land surveyor and engraver practicing 
in Edinburgh.

Aiken, Howard Hathaway Ainslie, John

A 50
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This curious work is a ready reckoner, intended to assist 
farmers and tradesman in determining the approximate 
value of a herd.

Illustrations available:
Title page
First page of tables
Method of finding weight of quarters

Illustrations available:
Title page:
Encoding machines (4)
Example sheet

A 54  
Alabaldus, Demetrius

De minutiis. Idem de ponderibus. Idem de mensuris.

b/w: Bede, De computo per gestum digitorum, 1525
b/w: Probus, Marcus Valerius, De notis Romanor(um)

Year: 1525
Place: Venice
Publisher: J. Tacuino
Edition: 1st
Language: Latin
Figures: title in red and black
Binding: stamped vellum over wooden boards
Pagination: ff. [4], XXIIII
Collation: a4A–C8

Size: 218x149 mm
Reference: Smi Rara, p. 140

Aktiebolget Cryptograph Alabaldus, Demetrius

A 52

A 53  
Aktiebolget Cryptograph

[Catalog]
Year: 1922
Place: Stockholm
Publisher: Tullberg
Language: English
Binding: original paper wrappers
Pagination: pp. [2], 21, [1]
Size: 292x228 mm
Reference: Kah CB, p. 432

This unusual post World War I catalog deals with devices 
not normally found in commerce—cryptographic 
equipment. Four different machines are offered: one 
to produce a printed copy of the plain and cipher text, 
one portable model for use in emergencies in which it 
is desirable or necessary to dispose of a small and light 
ciphering apparatus easily carried in the pocket or in a 
soldier’s kit, one for simply encoding words by numbers 
in order to abbreviate the message (and thus save on 
telegraph costs), and one for use when sending messages 
directly via radio. A laid-in sheet provides examples of 
the encoding.

A 53

Encoding machine, A 53
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With the exception of the work by Bede, this entire 
volume is concerned with abbreviations encountered in 
Latin literature. The majority of these deal with numbers, 
weights, etc.

This work by Alabaldus is only four pages long. It is 
ancillary to this collection, having been acquired with 
the work by Bede on finger reckoning.

Illustrations available:
Title page of the volume (color)
First page of Alabaldus.

A 55  
Albert of Saxony (1316–1390)

Explicit tractatus proportionum Alberti theutonici que 
amen Petrus Villanus de Prato cum maximo labore die 
II junii MCCCCLXXVI scripsit … (f.66 verso)

Year: 1476
Place: n/p
Edition: manuscript
Language: Latin
Binding: contemporary wooden boards; leather hinges; with 

broken brass clasp
Pagination: ff. 69
Size: 247x155 mm
Reference: Smi Rara, p. 9

Albert of Saxony was educated in Prague and Paris and 
taught at Paris in the early part of the fourteenth century. 
He is best known for compiling and translating the work 
of ancient writers from Greek and Arabic manuscript 
sources. He became the first Rector of the University 
of Vienna in 1365 and was Bishop of Halberstadt from 
1366 until his death in 1390.

Albert’s mathematical works circulated widely in 
manuscript form and were produced in print in several 
incunable editions. The first printed edition appeared 
in Padua ca. 1476–1477 just about the time that this 
scribe with maximum effort completed his work (see 
the Explicit illustration). There were additional Padua 
printed editions in 1482, 1484 and 1487 as well as a 
Paris edition ca. 1485 and a Venice edition ca.1487. 

Alabaldus, Demetrius Albert of Saxony

A 54

Latin abbreviations, A 54 A 55
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Thus this manuscript dates clearly to the period when the 
transition from manuscript to print was taking place. The 
first part of the work deals with arithmetic and geometric 
proportion, and the second with speed and motion. 
The early printing of this work in 1478 testifies to the 
importance of both author and subject matter. In fact, it 
ranks as one of the first works on mathematics to be set 
in type. Smith (Rara) indicates that

… this Tractatus may contest with the Treviso 
arithmetic and the Ars Numerandi for the honor 
of being the first printed work devoted wholly to 
some phase of arithmetic.

The fourth page of this manuscript contains a 10x10 
multiplication table (see illustration).

Illustrations available:
Page of the mss containing multiplication table
Explicit

mathematical recreations was quite popular and remained 
in print for many years after the author’s death.

This is the type of book that mischievous uncles like to 
own. It contains a myriad of mathematical problems, 
tricks and amusements with which they can both 
entertain and torment their nephews and nieces while 
in the process teaching mathematical and manipulative 
skills. The volume starts out with examples of simple 
arithmetic problems that have unusual properties (such 
as all the digits of the answer being identical—see 
the multiplication example illustration). Problems are 
solved by proportionality operations—processes usually 
denoted by the terms rule of three, rule of five, and rule 
of false position. After the simpler arithmetic problems, 
Alberti presents a series of puzzles involving magic 
squares, magic diamonds and other geometric figures. 
The final half of the book describes how to perform 
magic tricks ranging from the shell game involving three 
cups and a pea, through card games, rope tricks and even 
devices constructed to perform sophisticated sideshow 
illusions.

Illustrations available:
Title page
Multiplication example

Alberti, Giuseppe Antionio Alberti, Giuseppe Antionio

Explicit, A 55

A 56  
Alberti, Giuseppe Antonio (1715–1768)

I giuochi numerici fatti arcani palesati.
Year: 1795
Place: Venice
Publisher: Giuseppe Orlandelli
Edition: 4th
Language: Italian
Figures: 16 engraved plates
Binding: vellum over boards
Pagination: pp. 154, [2]
Collation: A–I8K6

Size: 176x115 mm
Reference: Rcdi BMI, Vol. I, p. 15

Giuseppe Alberti was born in Bologna and made his 
career as an architect and engineer of roads and canals. 
In the latter part of his life, he published several books 
on technical subjects ranging from applied mathematics 
to civil engineering to fireworks. This particular work on 

A 56

Multiplication example, A 56
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A 57  
Alden, Dana K.

Alden’s world-renowned lightning calculator.
Year: 1888
Place: Boston
Publisher: Alden, Griffith & Co.
Edition: 1st
Language: English
Binding: original paper wrappers
Pagination: pp. 32
Size: 174x124 mm

Alden, Griffith & Co. were makers of … table salt bottles, 
casters, designs, novelties, etc. This tiny catalog of their 
products presents text on the verso of each page giving 

rules for calculating the day of the week for any date, 
interest calculations, number games, magic squares, etc.

Illustrations available:
Title page: (color)
Sample page

A 58  
Alexander, Andreas

Logometron architecturæ militaris, freitagianæ. 
Kunstmäss der Freitagischen Bevestigung, mit 
g[e]nugsamer Erklärung des Gebrauchs, und 
zugehörigen Theilungs-Tafeln aussgefertiget…

Year: 1665
Place: Arnheim
Publisher: Johann Friedrich Hagen
Edition: 1st
Language: German
Figures: 12 engraved plates (one double page, one folding);1 

large engraved folding plate inserted
Binding: contemporary vellum
Pagination: pp. [xiv], 94, [2], [24]
Collation: *7A–F8A–C4

Size: 95x155 mm
Reference: Geb COSS, p. 53–61

Kenneth O. May, Bibliography and research manual 
on the history of mathematics, Toronto, 1973, indicates 
that a biography of this author may be found in Gustav 
H. Eneström (1852–1923) Bibliotheca Mathematica: 
Zeitschrift für Geschichte der Mathematischen 
Wissenschaften, vol. 4, 1903, pp. 290–291, but the 
authors have not been able to consult it.

This is the first edition of Alexander’s work on the 
sector, which he called Logometron. Alexander’s sector 
seems well designed and, unlike some contemporary 

Alden, Dana K. Alexander, Andreas
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instruments, places useful tables and non-sector scales 
on the usually empty side areas of the instrument (see 
illustration). After introducing the history of the sector 
and giving credit to Galileo, he describes the scales and 
tables on the instrument and the elementary operations it 
can perform. This is followed by some simple arithmetic 
problems. He then quickly introduces more complex 
problems involving military fortification, geometry, and 
surveying.

In addition to the large folding plate of the Logometron, 
laid in so that it may be more readily examined, there is 
a full-size diagram of a diagonal scale (which he calls a 
scalae pro divisone linearum). This latter is required for 
use with some of the examples.

Illustrations available:
Title page
Sector

Alexander, Samuel N. (1910–1967)
See first entry for AFIPS.

A 59  
[Alfonso X, of Castile (El Sabio) (1221–1284)]

Alfontii regis castelle illustrissimi celestiu[m] 
motuu[m] tabule: nec no[n] stellar[um] fixaru[m] 
lo[n]gitudines ac latitudines Alfontii t[em]p[or]e ad 
motus veritate[m] mira dilige[n]tia reducte. Atpmo 
Joa[n]nis Saxonie[n]sis in tabulas Alfontii cano[n]es 
ordinati incipiu[n]t faustissime.

Year: 1483
Place: Venice
Publisher: Erhard Ratdolt
Edition: 1st
Language: Latin
Figures: printed in red and black; rubricated and illuminated
Binding: modern speckled calf over boards;
Pagination: ff. [93]
Collation: a7b–l8m6 (a1 lacking)
Size: 213x157 mm
Reference: Gin HLB, p. 136; Goff IAL, A-534; BMC, 5:287; 

DSB, I p. 122; Cro CL

Alfonso X, King of Castile and León from 1252 until his 
death in 1284, was known as El Sabio (the learned or 
the wise) because of his strong interest in scientific and 
intellectual matters. He founded schools and universities, 
created groups of scholars to translate Arabic writings into 
Spanish, and generally laid the foundation for Spanish 
science. He is not highly regarded as an administrator 
or organizer, nor is he noted for the sagacity of his civil 
rule, but the scientific accomplishments of his reign are 
universally acknowledged.

Alfonso had a keen interest in astronomy and had 
many Arabic manuscripts on the subject translated. 
He also ordered that a new calculation of the Toledan 
astronomical tables be made to replace those compiled by 
the Cordoban astronomer al-Zarquli some two hundred 
years earlier. These new Tablas Alfonsinas, also done in 
Toledo, were completed by Judah ben Moses (a Spanish/
Jewish physician and astronomer) and Isaac ibn Sid (a 
Spanish/Jewish astronomer and collector of instruments) 
about 1272. No original copies of these Alphonsine tables 
are extant; however, they were translated from Spanish 
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into Latin in the first part of the fourteenth century and 
in this form remained a major influence on European 
astronomy for the next three hundred years. During the 
translation from Spanish to Latin, a number of changes 
were introduced into the tables (differences in the date of 
the epoch upon which they are based and also differences 
in the latitude of Toledo). The resulting tables remained 
in general use until superseded by Kepler’s Tabulae 
Rudolphinæ (Rudolphine Tables) in 1627.

This is a particularly fine incunable edition printed by 
Erhard Ratdolt in Venice, with hand-colored illuminated 
capitals on almost every page of the introduction.

Illustrations available:
Title page (color)
First page of Venus tables (color)
Colophon

A 60  
[Alfonso X, of Castile (El Sabio) (1221–1284)]

Tabule astronomice divi Alfonsi regis Romanoru[m] 
et Castelle: Nuper q[ua]m diligentissime cum 
additionibus emendate.

Year: 1518 (1521)
Place: Venice
Publisher: Peter Liechtenstein
Edition: 3rd
Language: Latin
Figures: colophon in red and black
Binding: contemporary vellum
Pagination: ff. 120
Collation: A–C8D–E4F–Q8

Size: 214x160 mm
Reference: DSB, v. 1, p. 122

See the earlier entry (Alfonso, Alfontii regis castelle 
illustrissimi celestiu[m], 1483) for information about 
both Alfonso and this work.

This is the third edition of the Alphonsine tables (1518, 
reissued in 1521). It is fundamentally similar to the 
earlier edition; however, some of the tables have been 
expanded, and a few new tables have been added. In this 
edition angles are given in degrees, minutes and seconds 
whereas in the first edition only degrees and minutes were 
given. This distinction can be seen from a comparison of 
the illustrations of the first page of the Venus tables.

This edition contains the large colorful printer’s mark of 
Peter Liechtenstein.

Illustrations available:
Tile page
First page of the Venus tables
Printer’s mark on the last page (color)

Alfonso X, El Sabio Alfonso X, El Sabio 
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A 61  
Allcock, Harold John (1935–) and John Reginald 
Jones

The Nomogram. The theory and practical construction 
of computation charts.

Year: 1932
Place: London
Publisher: Isaac Pitman
Edition: 1st
Language: English
Binding: original navy blue cloth boards; gilt stamped spine & 

front cover
Pagination: pp. viii, 209, [3], 20, [4]
Collation: 1–138146χ12

Size: 212x137 mm
Reference: Ocag Nom; DSB, v. 6, p. 261b, v.7, p. 260a v. 10, p. 

170a, v. 11, p. 197b, v.14, p. 209b

A nomogram is a graphical representation of a 
mathematical formula in a form making it possible to 
determine solutions of the formula over a range of values 
for the variables. As the title of this work indicates, a 
nomogram is a computation chart. Basically it is a 
graphical computational device serving the same function 
as a look-up table from which the user may determine 
the relevant values.

Nomograms were developed to a high degree of 
sophistication by Ocagne, Philbert Maurice d’; 
Nomographie Les calculs usuels effectués a moyen 
des abaques, Paris, 1891, and Calcul graphique et 
nomographie, Paris. 1908. (see the essay on Nomograms 
in the Appendix). d’Ocagne published several books 
on the subject and created new types of nomograms 
that found ready acceptance by engineers and other 
practitioners in need of rapid, repeated, approximate 
solutions to a given formula.

The ease of use of a nomogram is shown by the first 
example given as Figure 1 in the illustrations. If one 
has a right-angle triangle ABC with the sides AB and 
BC known, and it is required to find the distance from 
the right angle to the hypotenuse (BD), one could use 
the formula seen in Figure 1 of the nomogram. The 
formula requires squaring, addition, taking square roots, 
multiplication and division. The nomogram provides 

Allcock, Harold John Allcock, Harold John

Venus tables, A 60

Printer’s mark, A 60

A 61



Erwin Tomash Library

35

the solution by the use of a straight edge. If the distance 
AB is 2 units and BC is 3 units, then a straight edge is 
positioned over these points (represented by the dotted 
line in Figure 1), and the distance BD (1.66 units) can be 
read from where this line crosses the scale V.

This volume, rather than providing specific nomograms 
for different formulae, discusses the general principles 

of their construction. The authors give details on the best 
ways of creating nomograms for formulae containing 
up to four or more variables. A short final chapter gives 
some specialized examples.

Illustrations available:
Title page
Figure 1

A 62  
Aller, James C. (1921–)

RAYDAC (Raytheon Automatic Digital Computer) In 
Project Typhoon. Symposium III on simulation and 
computing techniques.

Year: 1953
Place: Johnsville, PA
Publisher: Department of the Navy
Edition: 1st
Language: English
Binding: boards over original paper wrappers
Pagination: pp. vi, 426
Size: 256x193 mm
Reference: Fif AC, p. 51

The RAYDAC was a programmable electronic digital 
computer developed by the Raytheon Corporation under 
contract to the U.S. Navy. Its main applications were 

Allcock, Harold John Aller, James C. 
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a variety of engineering calculations, simulations, test 
data reduction, and statistical computations occurring in 
connection with missile testing.

The machine was originally known as Project Hurricane 
and was intended to be a high-speed electronic analog 
computer. It was one of a trio of such projects sponsored 
by ONR, the Office of Naval Research, along with Project 
Whirlwind and Project Typhoon. Preliminary engineering 
analysis indicated that the proposed electronic analog 
techniques were incapable of performing the desired 
data reduction and control calculations in the time 
allotted. The Raytheon project managers recommended 
that digital electronic technology be used instead, and 
the Navy concurred.

This paper is a general description of the machine. 
Appendix A is a reproduction of a brochure by Raytheon 
giving more detail on such things as instruction timing 
and magnetic tape specifications. Two illustrations show 
the actual machine and an artist’s impression—both 
very evocative of the large size and impressive nature of 
computing machines of this era. See Typhoon [Project] 
—Department of the Navy, Bureau of Aeronautics— 
[United States], Johnsville, PA, 1953.

Illustrations available:
Photograph of the RAYDAC
Artist’s impression of the RAYDAC

Allingham, William, editor.
See Taylor, John; Thesaurarium Mathematicæ: Or The 

Treasury of the Mathematicks, 1707.

A 63  
Alt, Franz Leopold (1910–)

A Bell Laboratories’ computing machine. In MTAC, 
January and April 1948, Vol. III, Nos. 21 and 22.

Year: 1948
Place: Lancaster, PA
Publisher: National Research Council
Edition: 1st
Language: English
Figures: drawing of Bell Labs Computing Machine
Binding: biscuit-colored buckram
Pagination: pp. 1–13, 69–84
Size: 227x150
Reference: Ran ODC, p. 403 

See also the entry for Mathematical Tables and Other 
Aids to Computation.

This paper describes the Bell Laboratories computing 
machine known as the Bell Labs Model V. It was a 
very large and powerful electro-magnetic relay-based 
machine with two computing units that could either be 
used on one problem or split so that the machine could 
work on two problems simultaneously. The paper claims 
that the machine was the first to use a floating decimal 
point representation, but that statement is due to Alt’s 

Aller, James C. Alt, Franz Leopold
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ignorance of the earlier use of a floating point scheme by 
Konrad Zuse.

Two copies of this machine were produced, one delivered 
to the National Advisory Committee for Aeronautics at 
Langley Field, Virginia, and the other to the U.S. Army 
Ballistics Research Laboratory at Aberdeen, Maryland. 
Unlike earlier paper tape–controlled machines, the 
Model V had a central control mechanism that allowed 
instructions readable by a human to be punched onto the 
tape. Instead of requiring the programmer to use numerical 
machine language, the programmer was permitted to 
provide instructions in mathematical notation. For 
example, the instruction AC – CH = B would cause 
the machine to subtract the contents of register C from 
Register A, put the result in register B, clear register A to 
zero (the “C” in “AC” means clear) and leave register C 
unchanged (the “H” in “CH means “hold”). This feature 
facilitated programming the machine by inexperienced 
staff and made the system more user friendly, but it came 
at the price of machine speed and lengthened solution 
times. It was necessary for the control mechanism to read 
several characters on the control tape before it was able 
to determine and execute the instruction. Often it took 
Model V several times as long to read the instruction as 
to execute it.

Illustrations available:
Drawing of the Model 5

A 64  
Altieri, Radamés A.

Sobre 11 antiguos kipu Peruanos. In Revista del 
Instituto de Antropología de la Universidad Nacional 
de Tucumán.

Year: 1941
Place: Tucumán
Publisher: Instituto de Antropología
Edition: 1st
Language: Spanish
Figures: 1 large folding plate; 9 photolith plates
Binding: original paper wrappers; uncut
Pagination: pp. 177–211, [1]
Size: 277 x 186 mm
Reference: Urt SIK, p. 175

This publication, from the Anthropological Institute 
at the University of Tucuman in Argentina, describes 
eleven quipus. They range from simple examples with 
only a few pendant cords to large, complex ones with 
over two hundred pendant cords.

Illustrations available:
Title page
Illustration of a simple quipu
Illustration of a large quipu

A 65  
Amaldi, Paolo

Il goniometro ossia compasso graduato per misurare 
tutti gli angoli saglienti e rientranti, le altezze e 
distanze e metodo per adoperarlo.

Year: 1844
Place: Mantua
Publisher: Fratelli Negretti
Edition: 1st
Language: Italian
Figures: 1 engraved folding plate
Binding: original paper wrappers
Pagination: pp. 46, [2]
Collation: 1–64

Size: 227x151 mm
Reference: Not in Rcdi BMI

This short, nineteenth-century work describes two 
slightly different hinged compasses for measuring angles 
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that were intended for use in elementary survey work 
and geometrical drawing. Although in form they appear 
(see Figures 1 and 2 in the illustrations) to be sectors, 
they do not contain any of the standard sector scales. The 
few markings they do contain do not originate from the 
center of the hinge, and hence they cannot be so used.

After a brief introduction describing the instruments, 
the author illustrates their use with fifty-six figures, all 
printed on one large sheet bound at the end of the work. 
A few of these are shown in the illustrations.

Illustrations available:
Title page
Figures 1, 2 and 3

A 66  
Amato e Urso, Giuseppe Carlo (1683–)

Il microscopio de’ computisti, o sia economia prattica 
… divisa in due parti. Opera non men necessaria, che 
dilettevole, ed utile a’ signori di vassallaggio, pupilli, 
opere pie, chiese, communità, negozianti, sensali, 
notari, calcolatori, secretari, scritturali, gabelloti, 
agricoltori, come anche profittevole a’ principianti 
per tenere il libro doppiio, ed a chiunque desidera, 
per la conservazione, ed avanzo di sua casa, vivere 
economicamente.

Year: 1740
Place: Palermo
Publisher: Angelo Felicella
Edition: 1st
Language: Italian
Figures: engraved portrait frontispiece
Binding: original vellum; gilt stamped red morocco lettering 

piece
Pagination: pp. viii, 482
Collation: a4A–3N43O–3P23Q1

Size: 282x198 mm
Reference: Rcdi BMI, Vol. I, p. 5

This volume on Italian bookkeeping and accounting 
practices begins with an introduction to Roman 
numerals. The author not only indicates the usual forms 
but also extends the subtractive practice of modern 
Roman numerals (where IV was used for IIII, etc.) to 
the extreme. He notes such curious forms as XXXC for 
seventy and a C being written above a VIII, standing for 
eight hundred (see illustration of Roman numerals).

Amaldi, Paolo Amato e Urso, Giuseppe Carlo
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The remainder of the work covers the complex accounting 
practices needed in eighteenth-century Italian commerce 
due to the multiplicity of currency systems then in use.

Illustrations available:
Title page
Frontispiece – engraved portrait of the author
Roman numerals – page 5 of the book

A 68  
American Mathematical Society

The summer meeting in Hanover. In Bulletin of the 
American Mathematical Society, Vol. 46, No. 11, 
November 1940.

Year: 1940
Place: New York
Publisher: American Mathematical Society
Edition: 1st
Language: English
Binding: original paper wrappers
Pagination: pp. 861
Size: 243x154 mm
Reference: Ran ODC, p. 422

This brief notice is a report on the American Mathematical 
Society meeting at Dartmouth College during which 
George Stibitz arranged for the Bell Labs Model I (the 
Complex Number Calculator) to be demonstrated. The 
computer was physically located in New York City, 
and the link was via a Teletype, marking the first time 
that a calculating machine was operated and controlled 
from a remote location. The demonstration generated 
a great deal of interest among the conferees, who were 
often found queued up in the hallway waiting to use the 
machine. The report lists all the delegates present, and 
the full report is reproduced in the illustrations.

Illustrations available:
Cover page:
Report (2)

A 69  
American Mathematical Society

John von Neumann 1903–1957 In Bulletin of the 
American Mathematical Society, Vol. 64, Num. 3, Part 2 
(whole No. 654), May 1958.

Year: 1958
Place: Menasha, WI, & Providence, RI
Publisher: American Mathematical Society
Edition: 1st
Language: English
Figures: portrait frontispiece
Binding: original printed paper wrappers
Pagination: pp. [vi], 129, [1]
Size: 241x153 mm

This is a tribute issue to John von Neumann containing 
papers describing his work.

Illustrations available:
Cover page
Portrait of von Neumann

American Magazine American Mathematical Society

Frontispiece, A 66

A 67  
American Magazine

Babbage’s calculating engine. In The American 
magazine of useful and entertaining knowledge, Vol. 1.

Year: 1835
Place: Boston
Publisher: Boston Bewick Company
Edition: 1st
Language: English
Binding: contemporary half leather over marbled boards; worn
Pagination: pp. 88–96
Size: 286x181 mm
Reference: DSB, v.1, pp. 354–356; v.3, p. 345b; v. 3, p. 605a; 

v. 6, p. 325a; v.11, p. 384b; v. 12, p. 524a; v. 13, p. 238a.

Although there is no attribution, this article is an edited 
version of the paper by Dionysius Lardner, Babbage’s 
calculating engines. In Edinburgh Review, vol. LIX, no. 
CXX (July 1834), pp. 263–327.

Illustrations available:
Title page
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A 70  
American Mathematical Society

Norbert Wiener 1894–1964. In Bulletin of the American 
Mathematical Society, Vol. 72, No. 1, Part II.

Year: 1966
Place: Providence, RI
Publisher: American Mathematical Society
Edition: 1st
Language: English
Figures: photo-engraved frontispiece
Binding: original printed paper wrappers
Pagination: pp. [6], 145, [1]
Size: 242x151 mm

This is a tribute issue to Norbert Wiener containing 
papers describing his life and work.

Illustrations available:
Cover page
Portrait of Wiener

A 71  
American Telephone & Telegraph Company

Bell Laboratories Record, Vol. XXV, 1947.

Year: 1947
Place: New York
Publisher: Bell Telephone Laboratories
Edition: 1st
Language: English
Binding: modern buckram boards
Pagination: pp. 5–9
Size: 247x173 mm
Reference: Ran ODC, p. 410

This volume contains a number of papers related to 
computers and computing. The most significant are:

Juley, Joseph

The Ballistic computer. In Bell Laboratories 
Record, Vol. XXV, No. 1, Jan. 1947, pp. 5–9.

Joseph Juley was an engineer and member of the 
technical staff of Bell Telephone Laboratories 
who began his career there in 1905. This article 
describes the Ballistic Computer, otherwise 
known as the Bell Labs Model III.

Lovell, C. A.

Continuous electrical computation. In Bell 
Laboratories Record, Vol. XXV, No. 3, March 
1947, pp. 114–118.

Lovell earned his Ph.D. from the University of 
Pennsylvania in 1932. During World War II, 
he headed the development at Bell Telephone 
Laboratories of the first electrical gun director. 
In this article the author also describes the 
elements of electronic analog computing.

Rippere, R. O.

An electrical computer for flight training. In 
Bell Laboratories Record, Vol. XXV, No. 2, 
February 1947, pp. 78–81.

Ripper was closely involved in the Bell 
Telephone Laboratories development of flight 
trainers during the World War II. This article 
is an elementary description of what these 
machines were and how they worked.

American Mathematical Society American Telephone & Telegraph Company
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Williams, Samuel B.

A relay computer for general application. In 
Bell Laboratories Record, Vol. XXV, No. 2, 
February 1947, pp. 49–54.

Samuel Williams, a long-term member of the 
technical staff at Bell Telephone Laboratories, 
had worked with George Stibitz on the first Bell 
Laboratories Complex Number Calculator and 
played an influential role in the development 
of the other Bell relay calculating machines. 
This paper gives an elementary description 
of the Model IV relay computer, the largest 
machine Bell Laboratories produced. Further 
information is available in the publication 
Williams, Samuel B.; Digital computing 
systems, New York, 1959.

Illustrations available:
Title page

A 72  
American Telephone & Telegraph Company

Semiconductor issue. In Bell System Technical Journal, 
Vol. XXVIII, No. 3, July, 1949.

Year: 1949
Place: New York
Publisher: American Telephone & Telegraph Company
Edition: 1st
Language: English
Binding: original paper wrappers
Pagination: pp. 335–600
Size: 228x152 mm
Reference: Bel TM, #1726

This is a special issue of Bell System Technical Journal 
devoted to the invention of that truly revolutionary semi-
conductor device known as the transistor. The material 
presented was of fundamental importance and was a key 
ingredient for the subsequent growth and development of 
the modern electronics industry, in particular, the fields 
of computers and communications.

The issue contains three classic papers by William 
Shockley (1910–1989) and John Bardeen (1908–1991). 
Hole injection in Germanium, On the theory of the a-c 
impedance of a contact rectifier and The theory of p-n 
junctions in semiconductors and p-n junction transistors. 
Along with Walter Brattain, the authors received the 
Nobel prize in Physics in 1956 for this work. Bardeen 
received a second Nobel Prize in Physics (1972) for his 
work on superconductivity.

Although the transistor had been announced a year 
earlier (see Bardeen and Brattain, The transistor, a 

semi-conductor triode. In The Physical Review, Vol. 74, 
No. 2, July 15, 1948, pp. 230–231), prototypes were not 
generally available for testing by industry until the early 
1950s, and production models were not available for 
application until a few years thereafter.

Illustrations available:
Cover page

A 73  
American Telephone & Telegraph Company

Some contributions to transistor electronics. 
Monograph 1726

Year: 1949
Place: New York
Publisher: American Telephone & Telegraph Company
Edition: 1st
Language: English
Binding: original paper wrappers
Pagination: pp. [1], 155
Size: 277x213 mm
Reference: Bel BSTJ, v. 28 #3, pp. 335–600.

This monograph contains the same material as the special 
issue of the Bell System Technical Journal known as the 
Semiconductor issue. The last article from that issue 
(Band Width and Transmission Performance) is omitted 
from this volume. See the entry American Telephone & 
Telegraph Company, “Semiconductor issue.”

Illustrations available:
Title page

A 74  
Ampère, André-Marie (1775–1836)

Essai sur la philosophe des sciences ou exposition 
analytique d’une classification naturelle de toutes les 
connaissances humaines. 

Year: 1834–1843
Place: Paris
Publisher: Bachelier
Edition: 1st
Language: French
Figures: 2 large folding plates in each volume
Binding: 2 vols. contemporary half leather over marbled 

boards
Pagination: v.1, pp. lxx, 274 (i.e., 272+inserted leaf 150bis and 

150ter); v.2, pp. x, xcvi, 180
Collation: v.1. i–iv8v31–9810911–178; v.2. π5a–f81–118122

Size: 208x128 mm
Reference: DSB, v. 1 pp. 139–146

André-Marie Ampère, the great pioneer of electrical 
studies after whom the unit of electrical current is named, 
spent the major part of his life investigating electrical 
and other physical phenomena.

American Telephone & Telegraph Company Ampère, André-Marie
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He considered this more speculative work, written in the 
latter years of his life, the culmination of his career. In 
it he attempts to emulate Linneaus and classify all the 
scientific disciplines into family, genus, species, etc. He 
developed a scheme in which there were one hundred 
twenty-eight (a binary number obtained by dividing earlier 
groupings into two) fields and sub-fields of scientific 
study—one of which he called Cybernetics. This is the 
first known use of the term. Ampère used it to refer to 
the study of peoples (see illustration of this portion of 
his table and the illustration of his definition). Norbert 
Wiener (in Cybernetics or control and communication in 
the animal and the machine, New York, 1948) evidently 
independently reinvented the word. The general term 
cyberspace is also derived from Wiener’s work.

This work by Ampère was first issued in 1834 and a 
posthumous second edition appeared in 1838. Ampére’s 
son added a second volume in 1843. The latter volume 
includes a ninety-six page biography of Ampére by 
Emile Littré.

Illustrations available:
Title page of each volume
“cybernetics” in his table of sciences
“cybernetics” definition.

A 75  
Amsler, Alfred J. (1857–1940)

Instructions for using J. Amsler-Laffon’s mechanical 
integrator.

Year: 1883
Place: Schaffhausen
Publisher: Brodtmann’s Printing Works
Language: English
Figures: large engraved folding plate
Binding: original paper wrappers
Pagination: pp. 29, [1]
Size: 222x155 mm
Reference: AM PPP

The author, Alfred Amsler, studied in Basel, Berlin and 
Dresden before returning to Switzerland to become 
associated with the precision instrument firm founded 
by his father, Jacob Amsler-Laffon (1823–1912). The 
father had studied theology, mathematics and physics at 
Jena and at Königsberg, where he obtained his doctorate 
in mathematics. When he had completed his studies, he 
became a Privatdozent (lecturer) at the University of 
Zurich and published a number of papers in mathematical 
physics. In 1854, he married Elsie Laffon and, as was 
then customary in Switzerland, combined her name with 
his to become known as Jacob Amsler-Laffon.

The polar planimeter, an instrument based on polar 
coordinates rather than Cartesian coordinates, was 
invented by Jacob Amsler-Laffon shortly after his 
marriage. That same year he left his teaching post 
to establish a business for the manufacture of these 
planimeters at Schaffhausen. The business thrived and 
more than fifty thousand such instruments were sold. The 
Amsler polar planimeter was for decades the standard 
instrument for measuring areas. The measurement was 
accomplished by tracing the outline of the figure with a 
pointer and then noting the readings on the dials. A full 
description of these devices can be found in the article 
by G. A. Carse and J. Urquhart in Modern instruments 
and methods of calculation. Handbook of the Napier 
tercentenary exhibition, edited by E. M. Horsburgh, 
Edinburgh, 1914.

This pamphlet was written by Alfred Amsler not long 
after he joined the family business. It provides basic 
instruction in the proper use of the Amsler-Laffon 
polar planimeter. The author begins with an elementary 

First use of cybernetics, A 74
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introduction describing the theory of the instrument and 
how to read the various scales to find the area (scale A), 
statical moment (scale M) and moment of inertia (scale 
J). The last few pages describe the use of the instrument 
in some of the more complex problems encountered in 
naval architecture.

Glued to the verso of the title page of this copy is a letter 
from Alfred Amsler to W. F. Stanley giving prices, in 
French francs, for various instruments. Another hand 
(presumably Stanley’s) has translated these into pounds 
sterling. The firm of W. F. Stanley & Co. was a well 
known English instrument dealer and maker. A bookplate 
indicates that this volume was once in its library.

For a history of the Amsler firm and its founders, see 
Amsler, Robert and Theodor H. Erismann, Jakob 
Amsler-Laffon, 1823–1912, Alfred Amsler, 1857–1940: 
Pioniere der prüfung und präzision, Meilen, 1993. For 
a commercial description in English, see Raymond, 
William Galt; Almsler’s polar planimeter, Troy, 1892.

Illustrations available:
Diagram of the instrument
Title page
Letter from Amsler to Stanley

A 76  
Anderson, Woodford Dulaney (1870–)

Manu-mental computation.
Year: 1904
Place: New York
Publisher: Greenwich
Edition: 1st
Language: English
Figures: engraved frontispiece
Binding: original cloth boards; gilt stamped front cover
Pagination: pp. 94
Size: 171x116 mm

Woodford D. Anderson, a teacher in the commercial 
department of the Girls’ Technical High School in 
New York City, devised a method of using the fingers 
and knuckles of both hands (see the illustration of the 
frontispiece) to represent numbers. His system follows 
the long tradition of finger numerals used in medieval 
times throughout Europe, North Africa and the Middle 
East (see Bede, Venerabilis; De computo per gestum 
digitorum, Venice, 1525, and Leupold, Jacob; Theatrum 
arithmetico-geometricum. Das ist Schau-Platz der 
Rechen-und Mess-Kunst, Leipzig, 1727). While the 
basic Anderson system represented numbers (see Figure 
3) up to five digits, it could be expanded to represent up 
to ten digits.

A 75
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Most finger numeral systems are simply an aide memoire 
and are not applicable to arithmetical operations. 
Anderson’s system can, however, easily be used for  
simple addition and, with practice, can be used to 
add multiple columns of figures in one operation. He 
also states that his system may be readily adapted for 
multiplication and division of all numbers below one 
million.

Anderson also presents finger reckoning systems for 
working with English and French currency, metric and 
non-metric measurements, different systems of weights 
and simple calendar calculations.

Illustrations available:
Title page
Frontispiece (showing hands in use)
Figure 3 (values of fingers)

Andrews, Ernest Galen (1898–1980)
See AFIPS, 1951.

A 77  
Anianus (fl.1300)

Computus cum commento.
Year: 1488
Place: Lyons
Publisher: Jean du Pré
Edition: 3rd
Language: Latin
Figures: Rubricated initials & paragraph marks
Binding: Eighteenth-century grey-blue boards and label
Pagination: ff. [40]
Collation: a–e8(a1 blank)
Size: 195x142 mm
Reference: Smi LCM, pp. 106; Smi Rara, p. 31

A computus is a work concerned with calculation of the 
church calendar and contains the rules for computing 
the date for Easter. In the “western” churches, Easter is 
the first Sunday after the first full moon after the spring 
equinox. Knowing the date for Easter for any given year, 
it is then possible to determine the dates for all the other 
movable Christian festivals. This calendar problem, 
essentially coordination of the solar with the lunar year, 
is of great consequence in the history of calculation in 
Europe, for it kept the study of mathematics alive during 
the so-called Dark Ages.

Little is definitively known of Magister (master or 
teacher) Anianus; however, it is likely he was a French 
monk who lived in the second half of the thirteenth 
century at the Benedictine monastery of Aniane near 
Montpellier. His computus, which is well known in 
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manuscript form, was first printed in Paris in 1483, and 
this edition appeared five years later.

Most computus works tend to be prolix, obtuse and 
complex (see, for example, Schönborn; Computus, 1567, 
or Arnald of Villanova; Computus, 1501). In contrast, 
the Anianus computus is written in verse (including the 
first printed Latin version of the verse Thirty days hath 
September …). The Anianus computations themselves 
are not algorithmic but are based on the use of the fingers 
and joints of the left hand as both a mnemonic aid and 
calculating device. The large number of incunable 
editions attests to the utility and popularity of this 
approachable work.

This edition contains a short commentary (see illustration 
of the incipit—here called title page 1) followed by the 
actual computus (see title page 2). It has three rather 
crudely drawn figures of the left hand as well as small 
circular devices and two pages of tables from which 
facts such as the golden number (the position in the lunar 
cycle for any given year) can be readily determined.

For a succinct discussion of this method of computation, 
see Sachiko Kusukawa, A manual computer for 
reckoning time. In Claire Richter Sherman, Writing on 
hands. Memory and knowledge in early modern Europe. 
Seattle, 2000, pp. 28–34. For an earlier discussion of this 
work, see David Eugene Smith; Le comput manuel de 
Magister Anianus, 1928.

Illustrations available:
Title page 1
Title page 2
Colophon (color)
Printer’s mark (color)
Illustration of hand
Thirty days… poem

A 78  
Anianus (fl.1300)

Computus cum commento.
Year: ca. 1490
Place: Basel
Publisher: Lienhart Ysenhut
Edition: 6th
Language: Latin
Binding: later red leather; gilt spine
Pagination: pp. [78]
Collation: a–d8e7

Size: 188x128 mm
Reference: Smi LCM, pp. 106

This edition is identical in content to the previously noted 
1488 edition; however, the illustrations (see illustration 
of the hand) are more finely executed. A half  title 
appears in this edition (without a printer’s mark). Unlike 
the earlier edition, no provision is made for illuminated 
capitals, and the letters have simply been added in ink.

Illustrations available:
Short title
Title (first) page
Hand illustration
ColophonTitle page 1, A 77

Title page 2, A 77

30 days hath September, A 77

Colophon, A 77

Anianus Anianus
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A 79  
Anjema, Hendrick (–1765)

Table des diviseurs des tous les nombres naturels depuis 
1. jusqu à 10000.

Year: 1767
Place: Leiden
Publisher: Samuel and Jean Luchtmans
Edition: 1st
Language: French
Binding: contemporary leather
Pagination: pp. [6], 302
Collation: *4(-*1)A–2O42P3(-2P4)
Size: 197x155 mm
Reference: Flet IMT I, p. 22 Glais RCMT, p. 35

This is a factor table, i.e., a table of all the numbers that 
will evenly divide into any number from 1 to 10,000. 
It includes all divisors, both prime and composite, and, 
unlike other factor tables, includes the number itself and 
unity. Fletcher et al., An index of mathematical tables, 
New York, 1946, lists this table as unique since it is the 
only such table known to the authors.

The book opens with an Avertissement in which the 
author is described as

… having taught with success and applause, for 
several years, the mathematics in the University of 
Franequer, he resolved to devote the leisure hours 
to the advantage of his old disciples.

The University of Franequer (also known as Franeker), 
a small town in Friesland in the northern Netherlands, 
existed from 1585 to 1811. Sadly, an investigation by 
the archivist of the State Archives of Friesland has found 
that the foregoing characterization of the author was 
pure fantasy on the part of the booksellers.

The biographical facts, in so far as they can be determined, 
are that in about 1745, Anjema was appointed a beadle at 
that university (a position somewhere between a servant 
and a sergeant-at-arms). He held the post until 1750, when 
he moved to Lemmer. It was while he was still employed 
at the university that the professor of mathematics there 
(N. Ypei) gave Anjema the titles of land surveyor, wine 
gauger, and engineer. These titles (much like present day 
honorary degrees) seem to have been given in recognition 
of Anjema’s aptitude for practical mathematics.

A factor table of this type, also known as a table of 
aliquot parts, although useful in mathematics, was also 
highly valued in numerology and cabalistic studies for 
characterizing a particular number as abundant, deficient, 
perfect, etc.

Illustrations available:
Title page
Page 2 of the tablesFirst page, A 78

Divisor table, A 79

 A 79

Anjema, Hendrick Anjema, Hendrick



Erwin Tomash Library

47

A 80  
Apian, Peter (1495–1552)

Cosmographia Petri Apiani, per Gemmam Frisium 
apud Louanienses medicum & mathematicum insignem, 
iam demum ab omnibus vindicata mendis, ac nonnullis 
quoque locis aucta. Additis eiusdem argumenti libellis 
ipsius Gemmae Frisij.

Year: 1564
Place: Antwerp
Publisher: Jan Verwithagen
Edition: 3rd
Language: Latin
Figures: 1 folding map of the world; many woodcuts (4 with  

volvelles)
Binding: contemporary leather
Pagination: ff. [2], 64, [2]
Collation: A–H4K–S4

Size: 202x154 mm
Reference: Van O BOPP, #48, p. 141 Cro CL,#64, p. 77

Peter Bienewitz, or Beenewitz (which means bee-
keeper) adopted the name Petrus Apianus from the Latin 
apis, meaning bee. He was born in Leisnig in Saxony 
and studied mathematics, astronomy and geography at 
Leipzig and later at Vienna. In 1527, he was appointed 
professor of mathematics in Ingolstadt. In the early 
1530’s, Apianus was granted an imperial privilege by 
Charles V, and soon thereafter he was appointed court 
mathematician and knighted.

Cosmographia, his major work, was first published in 
1524 at Landshut. It became one of the most popular 
texts of all time, went through at least forty-five editions 
and was translated into four languages. It was published 
in seven different cities and had no fewer than eighteen 
publishers.

Mainly a geographical work (a cosmography is a general 
description of the world and does not necessarily imply 
astronomical content) but with a small amount of 
astronomical information based on Ptolomaic concepts, it 
contains much useful, specific and practical information. 
It should be pointed out, however, that much of its 
material is derived from classical and medieval treatises 
replete with misinformation. For example, Apian 
describes the dog-headed people said to inhabit a remote 
part of Asia and the enormous feet of the Sciapodes. This 
edition, like many others, contains additional material by 
Gemma Frisius (1508–1555). Frisius was born Gemma 
Regnier, but as he came from Friesland he adopted the 
Latin form Frisius. The first edition of Cosmographia 
to be corrected by Gemma Frisius appeared in 1529. 
Four years later, in 1533, the original Apian text was 
enlarged by the addition of two works by Gemma 
Frisius — additions that seem to have greatly increased 
its popularity.

The book’s enormous success is probably due to Apian’s 
pioneering use of volvelles and the fact that he included 
a thorough discussion of the recently discovered 
New World. Apian was an expert in astronomical and 
navigational instrument design, and several of his 
inventions appear as volvelles with moving parts in 
this work (see illustration of an altitude demonstration 
instrument). Also, this work is one of the earliest to 
discuss America, and it includes not only a map of the 
recent discoveries but also the latitude and longitude of 
various American locations. These are given in the tables 
alongside most of the better-known places in the world.

The diagram illustrating the early standards of 
measurement showing the different lengths of digits 

Apian’s world map, A 80
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and paces taken by women, men and soldiers (see 
measurement illustrations) testifies to the care with 
which Apian worked and his desire for accuracy.

In his original Cosmography text, Apian considered the 
problem of finding longitude at sea and suggested that 
a solution is possible by noting the angle between the 
moon and various stars. In a later work (Astronomicum 
Caesarium), he suggested using eclipses. Gemma 
Frisius also discusses the matter in one of his editorial 
additions to the Apian text and was the first to suggest 
that an accurate clock could lead to a straightforward 
solution. The problem was solved in precisely that 
manner but not for many years.

Illustrations available:
Title page
Colophon
Altitude instrument with watercolor (color)
World map
Measurement standards

A 81  
Apian, Peter (1495–1552)

Cosmographie, oft beschrijuinge der geheelder werelt 
begrypende de gelegentheyt ende bedeelinge van elck 
lantschap ende contreye der seluer geschreuen in Latijn 
deur Petrus Apianus. Gecorrigeert ende vermeerdert 
deur M. Gemma Frisius excellente geographijn ended 
mathematicjin met sommighe andere tractaten vande 
selue materie gemaect van den voorseyden Gemma 
ende hier by ghevueght waer af dinhoudt staet int 
nauolghende blat.

Year: 1592
Place: Antwerp
Publisher: Widow of Jan Verwithagen
Edition: 2nd (Dutch)
Language: Dutch
Figures: 1 folding map of the world; many woodcuts (4 with  

volvelles)
Binding: contemporary leather
Pagination: ff. [6], 1–2, 5–51, 51–121, [2]
Collation: π4A–2H4

Size: 195x138 mm
Reference: Van O BOPA, #63, p. 65; H & L I, #2392, p. 566

This Dutch edition testifies to the popularity of this 
work. Peter Apian was clearly a figure of prominence 
and repute, and his work was widely translated.

This edition does not contain the additions by Gemma 
Frisius found in most editions of this work. While 
similar, the illustration of the globe on the title page of 
this edition is reversed from that of the 1564 edition. The 
interior illustrations appear identical except some of the 
movable portions of the volvelles appear to have been 
recut.

Illustrations available:
Title page

 A 80
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A 82  
Apian, Peter (1495–1552)

Eyn Newe unnd wolgegründte underweysung aller 
Kauffmanns Rechnung in dreyen Büchern, mit schönen 
Regeln un[d] fragstucken begriffen. Sunderlich was 
fortl unnd behendigkait in der Welsche[n] Practica 
un[d] Tolletn gebraucht wirdt. des gleychen fürmalsz 
wider in Teützscher noch in Welscher sprach nie 
gedrückt. durch Petrum Apianu[s] von Leysznick & 
Astronomei zu Ingolstat Ordinariu[m] verfertiget.

Year: 1527
Place: Ingolstadt
Publisher: George Apian
Edition: 1st
Language: German
Figures: woodcut title border; 11 text illustrations
Binding: contemporary blind-stamped pigskin over boards; 

two clasps
Pagination: ff. [200]
Collation: A–2B8(2B8 blank)
Size: 148x96 mm
Reference: Smi Rara, pp. 155–157

This is a first edition of Apian’s rechenbuch, the most 
important German commercial arithmetic of the first half 
of the sixteenth century. The contents are standard for an 
arithmetic of the period and, in fact, are a rearrangement 
of the topics covered by earlier authors. See Rudolff, 
Christoff; Behend unnd Hubsch Rechnung durch die 
Kunstreichen regeln Algebre, so gemeincklich die Coss 
genen[n]t werden. And see Schreiber, Heinrich; Ayn 
new kunstlich Buech welches gar gewiss und behend 
lernet nach der gemainen regel … Nurnberg, 1518.

After discussing the numbers and their representation as 
written numerals, the line abacus and the finger numerals 
(see illustration), he describes the usual arithmetic 
operations and figurate numbers. Figurate numbers are 
those that may be represented by a geometrical figure, 
e.g., 4, 9, 16 … (a square may be formed with this number 
of objects) or 3, 6, 10 … (a triangle may be formed with 
this number of objects).

The text is illustrated with a number of woodcuts. Many 
of these are worthy of note, such as the one showing the 
minting of coins in the section dealing with monetary 

arithmetic (see illustration). The text is quite complete 
and covers the various forms of handling arithmetical 
operations. For example, both the galley (see illustration) 
and the gelosia (see illustration) methods of multiplication 
are shown.

A woodcut on the title page displays what is commonly 
referred to as Pascal’s triangle (see illustration). Its 
presence in this early sixteenth-century work provides 
further verification that this construct was known long 
before Blaise Pascal studied and wrote about it. Earlier 
examples have been found in the Far East as well as in 
Europe, although this is the first representation in printed 
form.

Near its end, the book contains a short section illustrating 
a line abacus with a binary fraction notation down to 
1/32,768 or 2-15 in modern notation (see illustration). While 
this is simply a natural extension of the older forms 
of arithmetical operations known as mediation and 
duplation, such notation is not encountered again until 
almost a century later at the time of John Napier and 
his binary chessboard. See Napier, John; Rabdologiae 
seu numerationis per virgulas libri duo: Cum appendice 
de expeditissimo multiplicationis promptuario. Quibus 
accessit & arithmeticae localis liber unus. Edinburgh, 
1617.

The author and printer were brothers.
Illustrations available:

Title page
Finger numerals
Minting coins
Galley method of multiplication
Gelosia method of multiplication
Binary abacus
Dedication arms
Colophon

Minting coins, A 82  A 82
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A 83  
Apian, Peter (1495–1552)

Instrument Buch durch Petrum Apianum erst von new 
beschriben. Zum Ersten ist darinne begriffen ein newer 
Quadrant, dardurch Tag und Nacht, bey der Sonnen, 
Mon, unnd andern Planeten, auch durch ettliche 
Gestirn, die Stunden, und ander nutzung, gefunden 
werden. Zum Andern, wie man die höch der Thürn, und 
anderer gebero[?], des gleichen die weyt, brayt, und 
teiffe durch die Spigel und Instrument, messen soll. Zum 
Dritten … Zum Vierden … Zum Letzten …

Year: 1533
Place: Ingolstadt
Publisher: Peter Apian
Edition: 1st
Language: German
Figures: 9 engraved plates; title in red and black; arms on verso 

of title
Binding: modern leather; marbled end papers; gilt edges; gilt 

spine
Pagination: ff. [57]
Collation: π1A5B–N4C3(-C4)
Size: 271x180 mm
Reference: Van O BOPP, #104, p. 97; Cro CL, #18

This is a profusely illustrated work on the use of over 
forty different mathematical instruments (mainly sighting 
devices such as the quadrant and Jacob’s staff). Written 
in German, it is one of the earliest technical books to 
use a language other than Latin. Apian deliberately 

used the vulgar language because he intended the book 
for practitioners in the field rather than for his fellow 
scholars. Indeed, in the introduction to the work, Apian 
calls upon other authors to publish in German so as 
to encourage the broader dissemination of technical 
information.

A large measure of this work’s popularity can be 
attributed to its extensive use of woodcuts illustrating 
the instruments’ applications. This seems to have 
started a trend in the publishing of technical books in 
which illustration became at least as important as text 
in transmitting information. For example, the Latin 
version of this work published a year earlier (Apian, 
Peter; Quadrans Apiani astronomicus, Ingolstadt, 1532) 
has less than half the number of pages, has many fewer 
illustrations and does not cover the material nearly so 
comprehensively.

This copy contains uncut volvelles, printed on one side 
of the page, with each part (body of the instrument, major 
rotating scales, sighting vanes, etc.) separated. Apian 
intended that readers would cut out the individual items 
and assemble the instruments. A variant edition, also of 
1533, has its title printed only in black.

Apian’s talent as an educator is apparent. He opens with 
an introduction to the constellations of the zodiac. These 
are used to illustrate the positions of stars, thereby guiding 
the reader to a better understanding of the markings 
on the instruments. He then proceeds to discuss the 

Finger numerals, A 82

Table abacus with binary fractions, A 82
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elementary operation of the quadrant and its use under 
different conditions (see quadrant illustration).

As did most writers on this subject since the Middle Ages, 
he explains how these instruments may be used to find 
heights of towers, depths of wells, etc. He even provides 
a technique for quickly estimating the size of angles by 
holding the hand in various positions (see illustration of 
hand estimates of angles).

Illustrations available:
Title page (color)
Quadrant illustration for finding height of tower
Hand estimates of angles
Colophon

A 84  
Apian, Peter (1495–1552)

Instrumentum primi mobilis, à Petro Apiano nunc 
primum et inventum et in lucem editum …

issued/w: Jabir ibn Aflah; Accedunt iis Gebri filii 
Affla Hispalensis astronomi uetustissimi pariter 
& peritissimi, libri IX de astronomia, ante 
aliquot secula Arabice scripti, & per Girardum 
Cremonensem latinitate donati, nunc vero 
omniu(m) primum in lucem editi.

Year: 1534
Place: Nuremberg
Publisher: Johann Petreius
Edition: 1st
Language: Latin
Figures: title in red and black; full page woodcut coat of arms 

on recto of a2; numerous woodcuts in text
Binding: modern half-leather binding over buckram boards
Pagination: pp. [80], 146
Collation: a–k4aa–rr4ss6(-ss6 blank, deleted by binder)
Size: 316x204 mm
Reference: Van O BOPA, #107; Zin GBAL, #1553, Ada CBCE, 

A-1292

The title page has a large woodcut, in the style of Dürer, 
showing two astronomers with instruments. It has been 
suggested that the one depicted on the left is Peter Apian. 
However, there seems to be no direct evidence to support 
this conjecture.

This book, as issued, includes two first editions: the 
Apian, Instrumentum primi …, and Gerard of Cremona’s 
translation of the Islah of Jabir ibn Aflah.

Apian’s treatise consists of the first eighty pages and 
represents a major new development in trigonometric 
table making. At the time, the trigonometric functions 
were defined as the lengths of various lines drawn in and 
around a circle of a given radius. They were not defined, 
as they are today, as ratios of sides of triangles (see 

Appendix essay on the sector for a further description). 
Thus whenever a set of trigonometric tables was published, 
it was necessary to carefully stipulate the length of the 
defining radius. In this volume Apian published a table 
of sines that, for the first time, was based on a circle 
with a radius of a power of ten, in this case one hundred 
thousand. The values of the functions were thus decimal 
and were easily adapted to any situation in which the 
defining circle was a decimal power (see illustration for 
a portion of the table). However, it should be noted that 
the invention of decimal fractions, and thus the concept 
of shifting the decimal point, was still almost a hundred 
years in the future.

For a discussion of the Islah, see the entry under Jabir 
ibn Aflah.

Illustrations available:
Title page (color)
Sine table sample

A 85  
Apian, Peter (1495–1552)

Instrumentum sinuum, seu primi mobilis, nuper á Petro 
Apiano inventum, nunc autem ab eodem diligenter 
recognitum & locupletatum. Cuius tractatione, cum 
genuinus & latissime patens sinuum usus clarissime 
deprehenditur, tum vero quicquid earundem sinuum 
auxilio in rebus astronomicis ratiocinando indagari 
potest, facilime ac celerrime conficitur.

Year: 1541
Place: Nuremberg
Publisher: Johann Petreius
Edition: 2nd
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Language: Latin
Figures: title in red and black
Binding: modern vellum binding
Pagination: pp. [86]
Collation: a–k4l3

Size: 295x190 mm
Reference: Van O BOPP, #108, p. 105; H&L, #2399; Zin 

GBAL, #1768

This work is the second edition of Apian’s Instrumentum 
primi mobilis. Although reduced in size, the work is 
essentially identical to the first portion of the first edition. 
However, Apian has provided a new preface and has 
elected not to include the astronomy text of Gerard issued 
with the first edition. The most noteworthy difference is 
the addition of two new leaves of text (c4–d1) describing 
a different form of quadrant (shown on the title page and 
again on leaf d1 together with supporting diagrams).

Illustrations available:
Title page (color)
Colophon

A 86  
Apian, Peter (1495–1552)

Quadrans Apiani astronomicus et iam recens inventus 
et nunc primum editus. Huic adiuncta sunt & alia 
instrumenta observatoria perinde nova, adcomodata 
horis discernendis nocturnis simul & diurnis, idque ex 
sole, luna, stellisque tum erraticis tum fixis, ad quorum 
tamen cognitionem cuique citra omnem preceptoris 
operam facile peruenire licebit …

Year: 1532
Place: Ingolstadt
Publisher: George Apian
Edition: 1st
Language: Latin
Figures: title in red and black
Binding: modern half-vellum boards
Pagination: pp. [52]
Collation: A–G4

Size: 284x193 mm
Reference: Van O BOPP, #98, p. 89; H&L, #2394; Zin GBAL 

#1476; Hymn AC, #111

This is the first edition of Apian’s work describing his 
astronomical quadrant. In an attempt to reach a broader 
public, Apian revised and extended this material and 
published it in German the next year under the title 
Instrument buch (see Apian, Peter; Instrument buch, 
1533). This edition contains about half of the material 
that eventually appeared in Instrument buch and is not 
so profusely illustrated.

The work describes a solar quadrant of the author’s 
invention that was intended to measure the time of day. 
The operation of the quadrant is quite straightforward: 
the instrument is held in the hand and used to measure 
the angle of the sun. The time of day may be read on a 
scale that presents the standard day of twenty-four equal 
hours. Alternative scales are provided for non-uniform 
hour systems such as Italian hours and Nuremberg hours 
(the latter being the system in wide use during the Middle 
Ages).

Apian provided carefully prepared drawings for different 
latitudes ranging from 47º to 52º. These also appeared 
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in the later German edition but with the lower end of 
the latitude range extended to 41º. Both works (see 
illustration) contain the same material on finding the 
heights of towers, depths of wells, etc.

Illustrations available:
Title page (color)
Quadrant
Colophon

[Apian, Peter]
See Galgemair, Georg; Pet. Apiani organon 

catholicum, 1626.

A 87  
Araujo, Antonio Jacinto de (–1797)

Arithmetica practica, e espiculativa, offerecida … para 
uso dos principiantes, que pertenderem frequentar as 
aulas de mathematicas, e commercio.

Year: 1788
Place: Lisbon
Publisher: Silva Godinho
Edition: 1st
Language: Portuguese
Binding: contemporary leather
Pagination: pp. [4], 430, [2]
Collation: [A]7B–2D82E3

Size: 194x120 mm

This is a standard eighteenth-century Portuguese 
commercial arithmetic. It begins with the number 
system, progresses through the usual rules of arithmetic 
and proportional operations such the rule of three, and 

ends with a discussion of interest rates, exchange and the 
rule of false position.

The work begins with a charming illustration of the 
goddess of arithmetic (see illustration).

Illustrations available:
Tile page
Goddess of arithmetic
Colophon
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A 88  
Archibald, Raymond Clare (1875–1955)

Bibliography of Egyptian and Babylonian mathematics.

b/w: Chace, Arnold Buffum; The Rhind mathematical 
papyrus. British Museum 10057 and 10058. Vol I.

Year: 1927
Place: Oberlin
Publisher: Mathematical Association of America
Edition: 1st
Language: English
Binding: original three-quarter bound cloth boards; gilt spine
Pagination: Vol. I, pp. [10], 212
Size: Vol. I. 287 x 203 mm

See entry for Chace, Arnold Buffum and Manning, 
Henry Parker, editors, The Rhind mathematical 
papyrus. Vol. I, 1927.

There are two copies of this work in the collection.
Illustrations available:

None

A 89  
Archibald, Raymond Clare (1875–1955)

Bibliography of Egyptian and Babylonian mathematics 
(supplement).

b/w: Chace, Arnold Buffum; The Rhind mathematical 
papyrus. British Museum 10057 and 10058. Vol II.

Year: 1929
Place: Oberlin
Publisher: Mathematical Association of America

Araujo, Antonio Jacinto de Archibald, Raymond Clare
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Edition: 1st
Language: English
Figures: v.II. 31 lithograph plates, inserted small page at end
Binding: original three-quarter bound cloth boards; gilt spine
Pagination: v.II. pp. xvi [220 i.e. (109 engraved red and black 

plates)], [22]
Size: v.II. 284 x358mm

See entry for Chace, Arnold Buffum and Henry Parker 
Manning, editors; The Rhind mathematical papyrus. 
Vol. I, 1927.

Illustrations available:
None

A 90  
Archibald, Raymond Clare (1875–1955)

Mathematical table makers. Portraits, paintings, busts, 
monuments, bio-bibliographical notes.

Year: 1948
Place: New York
Publisher: Scripta Mathematica
Edition: 1st
Language: English
Figures: 20 photographic portraits
Binding: original cloth boards
Pagination: pp. [4], 82
Size: 245x168 mm
Reference: Ran ODC, p. 404 

Raymond Clare Archibald was born in Nova Scotia, 
Canada, and attended university there, studying both 
mathematics and violin. After further study at Harvard 
University and in Berlin, he earned his doctorate in 
mathematics at Strasburg. He became a professor of 
mathematics at Brown University in 1908 and remained 
there until his retirement. RCA, as he was known to many, 
was the last chairman of the Committee on Mathematical 
Tables and Other Aids to Computation (1939–1949) and 
the founder and editor of the journal Mathematical tables 
and other aids to computation (MTAC). A photograph 
and more complete biography can be found in MTAC, 
Vol. IV, 1950, pp. 1–2, and his death notice can be found 
in MTAC, Vol. X, 1956, p. 112.

This volume is a collection of biographies and 
bibliographies of mathematical table makers. It originally 
appeared, less three entries, in Scripta Mathematica 
in 1946. Biographical information, and occasionally a 
photographic portrait, is provided for fifty-three of the 
most famous mathematical table makers.

It is important to point out that until the advent of the 
electronic digital computer, function tables were the 
major implement used in scientific computation and 
that the profession of table making was most highly 

regarded. It is ironic that the profession was one of the 
first casualties of computer automation.

The demand for accuracy on the one hand and the desire 
to avoid hard, tedious labor on the other provided the 
impetus behind efforts to automate table making. This 
has been true from de Prony to Babbage to Comrie to 
Aiken. Many pioneering programmers came from the 
ranks of table makers, and both numerical analysis and 
computer science owe a significant debt to them.

Illustrations available:
Title page

A 91  
Archibald, Raymond Clare (1875–1955)

Outline of the History of Mathematics.
Year: 1932
Place: Lancaster, PA
Publisher: Society for the Promotion of Engineering Education
Edition: 1st
Language: English
Binding: paper boards over original printed paper wrappers
Pagination: pp. [2], 53
Size: 222x148 mm

This is the eighteenth volume in a series of notes issued by 
The Society for the Promotion of Engineering Education. 
Each year the society selected one or two topics related 
to the engineering curriculum and sponsored a summer 
course on that subject. Archibald prepared these notes 
for one such course. That they are brief and somewhat 
cursory is only to be expected. He begins with the 
Babylonians and Egyptians and culminates with a brief 
look at nineteenth-century mathematical developments.

This copy is inscribed by the author. Judgine from 
the date of inscription, it was presumably to someone 
attending the summer session.

Illustrations available:
Title page

A 92  
Ardüser, Johann (1584–1665)

Geometriae, theoreticae et practicae. XII Bücher, inn 
welchen die geometrischen fundament Euclidis, unnd 
der selben gebrauch, auff das kürtzest unnd leichtest, 
als in einem Handbuch bescriben werden. Allen baw 
und kriegs verstendigen, feldmessen, und andern 
kunstleibenden, zu nutz und wolgefallen in truck geben.

Year: 1627
Place: Zurich
Publisher: Bodmer
Edition: 1st

Archibald, Raymond Clare Ardüser, Johann
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Language: German
Figures: 2 woodcut folding plates
Binding: contemporary vellum
Pagination: ff. [6], 279, [1]
Collation: (?)4(?)2A–3Z44A4

Size: 193x145 mm
Reference: Pogg Vol. I, p. 58 

Johann Ardüser was a Swiss mathematician and surveyor 
who is best known for his work on the fortifications of 
Zurich in 1620.

This work of practical geometry (surveying) begins 
with an elementary discussion of arithmetic and an 
extensive explanation of the geometry of areas, circles 
and triangles. It describes a Galileo-type sector and 
gives instructions on how to construct one for surveying 
purposes.

In keeping with similar works of the era, Ardüser 
then describes his own modifications to surveying 
instruments (see essay on surveying instruments). In 
order to make the instruments more manageable in the 
field, Ardüser reduced the size of both the horizontal 
and vertical scales while still maintaining the length of 
the sighting vanes for accuracy (see illustration of his 
mapping instrument). The majority of the work deals 
with commonly encountered survey problems: finding 
heights of towers, areas of land, etc. The work is notable 
for the use of a mirror in dealing with some of the more 
difficult problems.

Ardüser’s geometry presents difficulties for the modern 
reader as a result of his use of recognizable symbols 
but in another (perhaps older) manner. For example, 
Ardüser uses the standard square root sign (√) but then 
uses the division sign (÷) for subtraction. He also uses a 
single dot notation in place of brackets. Thus Ardüser’s 
notation for the modern √(2 - √3) would be √▪2÷√3.

Illustrations available:
Title page
Sector
Mapping instrument
Surveying instrument
Using a mirror
Complex surveying problem

A 93 
[Arithmetic]

L’ art et scie[n]ce de arismetiq[ue] moult utile & 
prouffitable a toutes gens: & facille a entendre p[ar] 
la plume & par le gect subtil pour ceulx qui ne scauent 
lire ne escripre: nouuelleme[n]t imprime a Paris.

Year: ca. 1531
Place: Paris
Publisher: A. Lotrian for Pierre Sergeant
Edition: 1st
Language: French
Binding: later paper boards
Pagination: ff. [84]
Collation: A–K8L4

Size: 130x80 mm

This small arithmetic appears to be rare. Smith (in the 
addenda to Rara) notes a similar title dated 1520 (L’art 
& science de arismetique moult vtille et prffitable a 
toutes ges & facille …) that also has an illustration of a 
scribe on the title page. However, the two have totally 
different woodcuts. Smith notes: 

As a compendium of the operations needed in 
business it is exceptionally good.

From a practical point of view, the typesetting makes this 
a difficult book to follow. For example, see the second 
illustration of addition, where the digits do not line up. 
This same difficulty occurs numerous times. An unusual 
and unorthodox multiplication table (see illustration) is 
included. This would be a difficult book to use, even for 
a reader familiar with the material.Using a mirror, A 92

Ardüser, Johann Arithmetic
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The introductory text attributes the development of the 
numerals to an Arab named Algus. This is a common 
corruption of Al Khwarizmi, the ninth-century Arab who 
helped spread the Hindu numerical system through the 
Arab world. This same corruption has given us the terms 
algorism and algorithm.

A later edition of this work (Arithmetic; L’ arithmetique 
et maniere de apprendre …, Lyons, 1548) appears to be the 
same text and examples but with some of the haphazard 
typesetting corrected and the strange multiplication table 
removed.

The French monetary system at the time was, like the 
more recent British system, based on non-decimal 
divisions (1 Franc = 12 gros, etc.), and the work includes 
tables that can be used for doubling or halving (duplation 
and mediation being common arithmetic operations at 
this time) these amounts.

The dating of this work is uncertain, with some references 
giving ca. 1540. The 1531 date we have used conforms 
to that given in the C. E. Kenney auction catalog. See 
Catalogue of the celebrated collection of C. E. Kenney, 
Sotheby & Co., London, 28 March 1966, p. 18.

Illustrations available:
Title page
Multiplication table
Addition example
Colophon
Printer’s mark
Illustration of doubling and halving money

A 94  
[Arithmetic]

L’ arithmetique et maniere de apprendre à chiffrer & 
compter, par la plume & par les getz en nombre entier 
& rompu, facile à apprendre, & tresutile à toutes gens

Year: 1548
Place: Lyon
Publisher: Thibault Payen
Edition: revised and corrected
Language: French
Binding: contemporary leather
Pagination: ff. 80
Collation: A–K8

Size: 120x72 mm
Reference: H&J, 1, -5.1, p. 286

See the earlier edition (L’art et scie[n]ce de arismetiq[ue], 
c. 1531, Paris) for the basic information on this volume.

Unlike the earlier edition, this one is rather nicely typeset 
and is quite legible. As David Eugene Smith (Rara) 
indicates: As a compendium of the operations needed in 
business it is exceptionally good.

Illustrations available:
Title page
Colophon

Printer’s mark, A 93

Colophon, A 93
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A 95  
Arithmetic

Figure de numerar.
Year: 1576–1578
Place: Como
Edition: manuscript
Language: Italian
Binding: contemporary vellum
Pagination: ff. [120] (first and last blank)
Size: 257x190 mm
Reference: Not in Rcdi BMI

The style of the many illustrations in this anonymous 
arithmetic manuscript suggest that it originated in 
Lombardy. The dating of 1578, (MDLXXVIII), was 
derived from an inscription on the lower portion of the 
first page of a multiplication table. The earlier date of 
1576, (MDLXXVI), is from ff. 52, which contains 
a discussion of the rule of three. The source of the 
attribution to the school of Alugio Compatio is also 
found on the latter leaf.

The work begins with multiplication and division for 
which several different forms are shown. It then turns to 
the subject of monetary exchange and deals with a variety 
of ducatti, soldi and dinari. A section on the rule of three 
and similar proportional methods, complete with many 
examples, occupies the last portion of the manuscript.

Illustrations available:
First page (Figure di Numerar)
Multiplication table 1
Multiplication table 2
Multiplication example
Division examples
Folio 52
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A 96  
[Arithmetic]

[Manuscript on Arithmetic]
Year: 1778
Edition: manuscript
Language: French
Binding: contemporary vellum boards
Pagination: ff. 127
Size: 440x290 mm

This large calligraphic French manuscript (on blue paper 
using red, yellow, blue and black ink) was obviously 
produced by an accomplished scribe as the writing is 
uniform and legible. Each page is illuminated with 
highly decorative scrolls, birds and other small animals, 
and large script headings in several different colors of 
ink (see example of the title page).

The work begins with the four basic arithmetic 
operations. Each operation is illustrated by a mixed radix 
example, usually concerned with the French monetary 
or measurement systems but also occasionally with 
time. One multiplication example deals with how many 
minutes have elapsed since the birth of Christ, and the 
computation is based on a date late in 1777. A problem 
later in the volume is proposed using the year 1778. 
Hence, these dates provided the basis for attributing the 
work to 1778.

Later sections deal with operations on fractions, interest, 
tax rates and exchange rates between the French franc 
and the currencies of the Netherlands, Hamburg, 
England, Portugal and Spain. The final sections cover 
square and cube roots, finding the golden number and 
the determining the epact of a year. These latter are 
essential for determining the date of Easter. The golden 
number, so called because it was once written in gold on 
calendars, is the current year of the lunar cycle, and the 
epact is the age, in days, of the moon on the first day of 
the year.

For the preponderance of this work, great care has been 
taken to fully work out the examples. Only on rare 
occasions has the scribe used short cuts or shown fewer 
than the optimal steps. Even in these instances, the work 
is clear and easy to follow. The name of the scribe is not 
indicated.

Illustrations available:
Title page (color)
Example of the number of minutes since the birth of Christ.

Arithmometre
See: [Thomas, Charles Xavier (de Colmar)]; 

Instruction pour se servir de L’Arithmomètre, 
machine a calculer inventée par M. Thomas, 1856.

A 97  
Arnald of Villanova (1248–1314)

Computus ecclesiasticus et astronomicus
Year: 1501
Place: Venice
Publisher: Bernard de Vitali
Edition: 1st
Language: Latin
Binding: modern three-quarter vellum
Pagination: pp. [22]
Collation: A–B4C3

Size: 195x137 mm

Arnald of Villanova (known also as Arnaldo de Villa 
Nova, Arnauld de Villeneuve and Arnald Bachuone) 
was born either in Villa Nova (Spain) or Villeneuve 
(France). He died in a shipwreck in 1314. He lectured 
on philosophy and medicine in both Barcelona and Paris 
but is known chiefly for his large number of works on 
alchemy.

Despite the fact that the title page declares this to be 
a new edition, no earlier printed versions are known. 
Since the author lived two hundred years prior to the 
invention of printing, this work must have existed earlier 
in manuscript form.

 A 96
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The work is strictly a computus and covers only calendar 
computations (epact, golden number, etc.) and does not 
directly address arithmetical calculation. In keeping 
with the time in which it was written, it uses only Roman 
numerals. Unlike its contemporary, the computus of 
Anianus, this work is a more typical example of the 
genre in that it is prolix, is difficult to follow, and presents 
computations that are often obscure.

Illustrations available:
Title page
Colophon

A 98  
Arnault-Paineau

Mode d’emploi du nouveau calculateur Arnault- 
Paineau.

Year: n/d
Place: Montrouge
Publisher: Mathieu & Lefèvre
Language: French
Binding: wrappers missing?
Pagination: pp. [2], 16, [2]
Size: 235x155 mm

This is an instruction booklet for a circular slide rule 
produced by the French firm of Arnault-Paineau. There 
is also an insert mentioning new models.

Illustrations available:
Cover page:
Sample circular slide rule illustration

A 99  
Arnold, Horace Lucian (–1915)

The complete cost-keeper. Some original systems of 
shop cost-keeping or factory accounting together with 
an exposition of the advantages of account keeping by 
means of cards instead of books, and a description of 
various mechanical aids to factory accounting.

Year: 1900
Place: New York
Publisher: Engineering Magazine Press
Edition: 1st
Language: English
Binding: original cloth boards, spine worn
Pagination: pp. viii, 408, xxiv (advertisements)
Size: 239x158 mm

This work describes an early mechanized accounting 
system for manufacturing operations invented by James 
Newton Gunn of Boston. His system used small cards in 
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place of ledgers and was adapted for use in enterprises of 
various sizes: small, medium, and large-scale. The text 
considers the advantages of this system for each class of 
business and suggests more advanced procedures, such 
as the inclusion of coupons on each card to be removed 
for secondary processing.

The advertisements for machine tools, clocks, calculators 
and other mechanical apparatus at the end of the volume 
provide an overview of the state of the art at the beginning 
of the twentieth century. Included in the ads are three 
suppliers who provide cards and storage cases for the 
Gunn system.

The final chapter deals with mechanical aids to factory 
accounting. In addition to aids such as time clocks, the 
author has included a section on calculating machines, the 
largest fraction of which is devoted to the Comptometer 
and Comptograph. The text is apparently based on 
advertising material from the manufacturer, Felt and 
Tarrant Co., extolling the virtues of these machines and 
giving non-technical details about their construction and 
operation. Shorter sections deal with the Allen accounting 
machine and the Webb Adder (see illustrations); the latter 
is a very simple stylus-operated device for adding up two 
columns of figures at a time. Another unusual device is 
a typewriter that will type directly into a bound book or 
ledger (see illustration). Although somewhat sketchy, 
the descriptions of these machines are superior to those 
given in the later, more comprehensive work, by Ernst 
Martin (see Martin, Ernst; Die Rechenmachine, 1925).

Illustrations available:
Title page
Comptometer
The Webb Adder
The book typewriter A 99

Book typewriter, A 99

Webb adder, A 99
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Erwin Tomash Library

61

A 100  
Arnold, Joseph Norman (1904–)

The Slide Rule. Principles and applications.
Year: 1954
Place: New York
Publisher: Prentice-Hall
Edition: 1st
Language: English
Binding: original cloth boards
Pagination: pp. viii, 206
Size: 228x144 mm

This is a standard work on the use of the slide rule that 
is of interest only because of its relatively late date for 
works of this type. This work is particularly complete in 
that it includes a description of eight different rules, all 
of which are illustrated. This is in sharp contrast to many 
other slide rule works that describe one model of slide 
rule, usually that of a single manufacturer. The book also 
contains sections on the care, cleaning and adjustment 
of slide rules.

Illustrations available:
Title page

A 101  
Arnoux, Gabriel (1831–1913)

Arithmétique graphique. Les espaces arithmétiques 
hypermagiques.

Year: 1894–1908
Place: Paris

Publisher: Gauthier-Villars
Edition: 1st
Language: French
Figures: 1 colored folding plate
Binding: original paper wrappers; worn; rebacked
Pagination: pp. xxiv, 176
Collation: a8b41–118

Size: 252x165 mm

Gabriel Arnoux was an officer in the French Marines.

This work is three volumes, all first editions, bound into 
one. The three individual titles are:
• Les espaces arithmétiques hypermagiques (1894)
• Introduction a l’étude des fonctions arithmétiques 

(1906)
• Les espaces arithmétiques, leurs transformations 

(1908)

This work is a broad investigation and generalization of 
the concept of magic squares. A magic square is an n × 
n array containing the integers from 1 to n2 such that the 
sum across any row, column, or diagonal is a constant. 
He notes in the preface that this work was first mentioned 
in the 1885 meetings of the Association Française pour 
l’Advancement des Sciences but that pressures of work 
kept him from completing it sooner. Following a short 
history of magic squares, Arnoux quickly generalizes the 
concept, and the remainder of the volume is a difficult 
treatise in number theory.

Illustrations available:
Title page
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A 102  
Arnoux, Gabriel (1831–1913)

Arithmétique graphique. Les espaces arithmétiques; 
leurs tranformations.

Year: 1908
Place: Paris
Publisher: Gauthier-Villars
Edition: 1st
Language: French
Binding: cloth-backed marbled boards
Pagination: pp. xii, 84
Collation: π61–48 5456

Size: 243x155 mm

See entry for Arnoux, Gabriel; Arithmétique graphique, 
1894.

Illustrations available:
None

A 103  
Arnoux, Gabriel (1831–1913)

Arithmétique graphique. Introduction a l’etude des 
fonctions arithmétiques.

Year: 1906
Place: Paris
Publisher: Gauthier-Villars
Edition: 1st
Language: French
Binding: cloth-backed marbled boards
Pagination: pp. iii–xx, 226, [2]
Collation: π3a61–138147153

Size: 243x155 mm

See Arnoux, Gabriel; Arithmétique graphique, 1894.
Illustrations available:

none

A 104  
Artabasda, Nicolaus of Smyrna (–1350)

Græci Mathematici ΕΚΦΡΑΣΙC numerorum notationis 
per gestum digitorum. Graeca. Item Venerab. Bedae 
de indigitatione & manuali loquela lib. Fed. Morellus 
interpres reg. recensuit, Attica Latine vertit, & elogio 
manus, notulisq; illustrauit.

Year: 1614
Place: Paris
Publisher: Fed. Morell
Edition: 1st
Language: Latin & Greek
Binding: 18th-century vellum
Pagination: pp. 8, 8, 8
Collation: A4A4a4

Size: 174x112 mm
Reference: Smi HM I, p. 235; Sart Vol. III, p. 681; DeM AB, 

p. 34

Artabasda (also known as Nicholas Rhabdas, Nicholas 
Smyrnaeus, Rhabda, Artabasdes, Nicolas Artavasdan or 
Nicolaus of Smyrna), originally from Smyrna, wrote this 
work on finger reckoning while living in Constantinople. 
He was the last of the Greek mathematicians to use his 
native language, and it was not until the 1500s that Greek 
mathematics was again studied in the original language. 
This volume presents his work in the original Greek; 
however, each page contains a second column with a 
Latin translation done by the printer/publisher Morellus.

Following Artabasda’s work is the treatise (Gestum 
digitorum) by the Venerable Bede (ca.673–735), an 
English monk who wrote on the same subject. This 
eight-page version appears to be a summary of the first 
section of Bede’s work—comparison of the page shown 
here and page LV recto in the Bede entry will indicate 
the differences.

Both of these works treat the subject of representing 
numbers by finger positions. While this is often termed 
finger reckoning, it is actually only an aide memoir for 
remembering numbers. The system was also used for 
bargaining at markets and fairs where people might not 
speak the same language, but the system has no actual 
arithmetic function (see Bede, Venerabilis; De computo 
per gestum digitorum, 1525). Neither work contains any 
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illustration of the finger positions, but one can be found 
in the Suma de arithmetica geometrica, by Luca Pacioli, 
1523.

Illustrations available:
Title page
Bede page 2

A 105  
Ashby, William Ross

Design for a brain.
Year: 1952
Place: New York
Publisher: John Wiley & Sons
Edition: 1st
Language: English
Binding: original cloth boards with dust jacket
Pagination: pp. x, 260
Size: 216x136 mm

William Ashby was the Director of Research at the 
Barnwood House Psychiatric Hospital in Great Britain 
when he wrote this book. He is one of an early group 
of researchers that laid the foundation for a mechanistic 
theory of the nervous system and brain. One of this 
group, William Grey Walter (The living brain, 1953), 
was famous for his research into brain function and 
for constructing a mechanical tortoise or Machine 

Speculatrix. This, Ashby’s first book, established his 
reputation. It was translated into several languages. In it 
he shows how a mechanistic device can be adaptive and 
thus can be said to have developed intelligence. Ashby 
also shows how such a device must have been formed at 
random, must have large numbers of variables (most of 
which behave as step functions), and analysis can only 
be done statistically rather than by examining individual 
components.

The volume is divided into two parts. The first, aimed 
at the general reader, is a logical development of his 
theories while the second is a more formal treatment of 
these ideas. The two sections are designed to be read in 
parallel—Ashby provides the same chapter and section 
numbers in each to aid the reader in the process.

Illustrations available:
Title page
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A 106  
Ashby, William Ross

An Introduction to cybernetics.
Year: 1956
Place: London
Publisher: Chapman & Hall
Edition: 1st
Language: English
Binding: original cloth boards
Pagination: pp. x, 295, [1]
Collation: π51–188194

Size: 217x136 mm

This volume follows Ashby’s earlier work Design for a 
brain. It is intended for those readers interested in learning 
something of cybernetics but  lacking the necessary 
mathematical background. This work represents Ashby’s 
effort to popularize this subject within the psychiatric 
and biological communities.

It is divided into three parts. The first deals with subjects 
such as transformation of information, stability, feedback 
and (as in his first book) how complex mechanisms can 
only be treated statistically. The second is concerned with 
information coding and ends with a description of the 
theory of Claude Shannon (Shannon, Communication 
theory of secrecy systems, 1949). The final section deals 
with how biological systems utilize information for 
regulation and control, in the course of which he gives a 
simpler account of his theory of ultrastability, which he 
introduced in Design for a brain.

The work proved very popular, and there were at least 
three editions up to 1958.

Illustrations available:
Title page 1956 (first edition)

Ashley, William James, editor
See Malthus, Thomas Robert; Parallel chapters from 

the first and second editions of An Essay on the 
Principle of Population.

A 107  
Astronomical Society of London

Memoirs of the Astronomical Society of London.
Year: 1822–1829
Place: London
Publisher: Baldwin, Cradock and Joy; Priestley and Weale
Edition: 1st
Language: English
Figures: v.1. 6 plates (1 folding); 1 folding table; v.2. 8 plates 

(1 folding)
Binding: contemporary three-quarter leather; spine gilt
Pagination: v.1, pp. viii, iii–vi, 532; v.2, pp. iii–viii, iii–viii, 

564, ccxxiv, [4]; v.3, pp. viii, v–viii, 432

Collation: v.1. A6B–2C42D22E22F–3Y43Z2; v.2. A6B–
2R42S22T–4C4a–2d42e6; v.3. A6B–3I4

Size: 267x208 mm

Charles Babbage was one of the founders of the 
Astronomical Society of London, which later was to 
become the Royal Astronomical Society. Not surprisingly, 
several Babbage papers first appeared in these pages. 
See also entry for Babbage, Charles; Memoirs of the 
Astronomical Society.

Illustrations available:
Title page

Atkinson, James senior, editor.
See Good, John; Measuring made easy.
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A 108  
Auriol, Jean

Le flambeau d’arithmetique. Ou methode generalle, 
qui enseigne aux marchands à soye & à tous autres a 
bien & promptement faire leur compte avec la seule 
addition. Et c’est par le moyen de deux monnoyes ferme 
& stables qui ne varient jamais en sa valeur, à sçauoir 
la livre de vingt sols, & le florin de douze sols.

Year: 1636
Place: Avignon
Publisher: Jacques Bramereau
Edition: 1st
Language: French
Figures: folding plates
Binding: contemporary vellum
Pagination: pp. [8], 67, [1], 85, [1]
Collation: g4A–H4I22A–2X4Y1

Size: 195X145 mm
Reference: Ada CBCE

The author, Jean Auriol, indicates that he is old and more 
accustomed to figures than to words. From this, and the 
fact that the work is dedicated to the Receiver of Customs 
at Lyon, it is likely that the author was connected with 
customs work but had now retired.

This work is not listed in any of the usual bibliographies 
on arithmetic books. It is written in the form of a dialogue 
between a master and pupil. It teaches by relating a story 
of four schoolboys who steal fruit and then are required 
to solve an arithmetical puzzle as their punishment.

Illustrations available:
Title page

Austin, J. L. (1848–1925), translator
See Frege, Friedrich Ludwig Gotlob; The foundations 

of arithmetic.
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DeMorgan, An essay on probabilities, 1838 
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