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appended after the article.
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Discussions and Corrections:

This article contains an excellent illustration of the pantograph engraving machine for punch 
production developed by Frank Hinman Pierpont for The Monotype Corporation (UK). 
Unfortunately, the text is marred by serious errors regarding the history of typographical engraving 
machines.  Many of these seem to stem from a frequently cited, but wildly inaccurate, article by 
Henry Lewis Bullen in 1922 {Bullen 1922}.  Here are discussions and corrections of some of the errors 
in this present article:

1. (p. 17, ¶4) While it is true that pantograph routing machines were used in the direct cutting of 
wood type from a relatively early point in the 19th century, the method of pantographic routing for 
wood type cutting is in no way the "genesis" of punch, patrix, or matrix cutting.  It is merely another 
example of the common application of the pantograph in many industries throughout the 19th 
century.  As this article notes, Darius Wells employed a "router" in 1827. (The article does not make it 
clear that Wells 1827 router was not pantographically controlled.  The pantograph was not applied to 
this machine until 1834, by George Leavenworth.  See {Kelly 1969}, p. 33).  There is no evidence to 
suggest any direct link between these well-established methods and the introduction of pantograph 
engraving machinery in the 1880s.

2. (p. 17, ¶3) If one takes "type-composing machines" to mean composing typecasters and composing 
linecasters, then these machines did require for their commercial success the mass-production of 
matrices.  (Actual typesetting machines which set previously cast type do not, but it is probably safe 
to say that these are not the machines intended here.)  However, and quite remarkably, these 
composing linecasters (primarily the Linotype and its copies/derivatives) and composing typecasters 
(primarily the Monotype) were not developed as a consequence of machine methods in punch or 
matrix production.  Development of both the Linotype and the Monotype began before their 
developers were aware of pantographic punch or matrix making technologies.  We have Ottmar 
Mergenthaler's own evidence that he was aware of the problem of matrix production {Schlesinger 
1989} (and can assume that Tolbert Lanston was aware as well), but development of these machines 
began with the assumption that this problem would be solved - not as a result of its having been 
solved. The Linotype was already in commercial production (1886) before any of its developers were 
aware of any punch-cutting machine (ca. 1887).  Tolbert Lanston's first patent for a composing 
machine was filed in 1885, but the Lanston company did not acquire a punch engraving machine until 
1890 ({Cost 2011}, p. 69).

The mistaken idea that these composing machines came about because of the pantograph engraving 
machine - a mistake which is still commonly repeated - stems from accounts such as Bullen's 1922 
article on Benton {Bullen 1922}.

3. (p. 17, ¶5) There is no indication anywhere in the historical record of any involvement by Linn 
Boyd Benton with mechanical cutting of patrices, punches, or matrices "in the early 
[eighteen-]seventies." His first involvement probably dates to 1883.  The first actual documentation of 
any of his work in this area dates to 1884 {IP 1884}.



4. (p. 17, ¶5) While it is tautologically the case that punches were cut by hand before the advent of 
punch-cutting machines, it is not true that punches were the only method of producing type in the 
19th century.  The method of (hand) engraving patrices in soft typemetal was introduced in the 1840s 
and became an important method of type production (especially for display types).  Neither is it true 
that "only a few expert punch-cutters were to be found."  Punch-cutting and patrix engraving were 
well-established trades.  This misinformation may be traced to {Bullen 1922}.

5. (p. 17, ¶5) There is no indication anywhere in the historical record of any involvement by Linn 
Boyd Benton with mechanical cutting of patrices, punches, or matrices "in the early 
[eighteen-]seventies." His first involvement probably dates to 1883.  The first actual documentation of 
any of his work in this area dates to 1884.

5. (p. 17, ¶5) While Benton may have been the first to conceive of the mechanical cutting of patrices 
for electroforming matrices, the method of cutting patrices by hand dates to the 1840s and was a 
widespread technology in typefounding by the 1880s.  

6. (p. 17, ¶5) We do not know for certain any technical details at all of any Benton engraving machine 
prior to 1884, and know only a single fact concerning his machines prior to his 1885 patent. The only 
thing we know of his pantographs before the 1885 patent is that by July 1884 he could cut punches in 
steel by machine.  It is likely that Benton first applied his pantograph engraving machine to cutting 
patrices in typemetal, as both this article and Bullen suggest {Bullen 1922}, but we do not actually 
have any evidence of this.  It is likely for two reasons: 

• First, it simply makes sense.  Patrix cutting for electroforming was a common, efficient way of 
making matrices. Mechanizing this process would have been an obvious first step. 

• Second, in the 1940s, William Charles Gregan, a master engraver at American Type Founders, 
spoke with Morris Fuller Benton (Linn Boyd Benton's son) about the elder Benton's early 
methods. Gregan "deduced" that Benton had first used his pantograph engraver for patrix 
engraving. Even though no actual evidence survives, given his professional training, Gregan's 
deductions carry great weight.

See {Cost 2012}, p. 60.

7. (p. 18, ¶3) It is not true that Benton produced "the first successful type-cutter."  The first types to be 
made from matrices created by machine were made in 1882 by William Schraubstadter (at the 
pantograph engraving machine) and Gustave Schroder (making the working patterns) at the Central 
Type Foundry in St. Louis.  The matrices for these were cut directly by pantograph engraver (using a 
machine made earlier in German and imported in 1880 by the Cincinnati Type Foundry).  {Werner 
1927} {Werner 1931} While Benton was presumably cutting patrices in typemetal in 1883/1884, and 
certainly cutting punches in steel in 1884, he did not cut matrices directly until 1899.

8. (p. 18, ¶3) It is misleading to say that Benton "worked upon this machine for twenty years and 
eventually produced..."  This mis-dates his machines and diminishes our appreciation of his great 
achievements.  There is no indication that he was at work on any engraving machine before 1883, but 
by 1884 one was in commercial use.  So he produced his first pantographic engraving machine within 
two years, not twenty. During the next 15 years, he produced at least five distinct pantograph 
machines for type-making (only two of which were vertical-format).  Benton continued to work on 
the application of these machines until his death in 1932, 49 years after he began.



9. (p. 18, ¶4) The story of an involvement by the Mergenthaler Linotype Company in the adaptation 
of Benton's patrix-engraving pantograph to punch-engraving in steel is entirely false.  Benton, Waldo 
and Co. announced machine engraving of punches in steel in July 1884 (in The Inland Printer {IP 1884}, 
p. 21).  This was two years before the commercial introduction of the "Blower" Linotype.  This first 
commercial form of Linotype was put into production in 1886, initially with electroformed matrices 
and later with matrices made from hand-cut punches (see {Schlesinger 1989} but also Mergenthaler's 
patents).  The Linotype syndicate did not become aware of Benton's machine until late 1887. This 
demonstrably false story was first told by Bullen, but unfortunately has been repeated widely since 
then, sometimes by otherwise reliable authorities. {Bullen 1922}

10. (p. 19, ¶2) The assertion that no other pantograph was as "satisfactory" as Benton's until Pierpont's 
in 1907 must be seen both as an excess of corporate pride and as ignorance of other machines. 
"Satisfactory" is a subjective term, but a tremendous amount of work of the first quality was done on 
non-Benton pantographic engraving machines prior to (and subsequent to) the introduction of 
Pierpont's machine.  To cite a few notable examples:

• Pantographic type-making machines were employed by Werner and Schroeder in their 
commercial matrix engraving services after they left the Central Type Foundry in the late 
1880s (they cut DeVinne, for example).  {Werner 1927} {Werner 1931}

• A pantographic engraving machine was developed by Robert Wiebking and Henry H. 
Hardinge and used by them for their well-known commercial matrix engraving service in the 
1890s and later (engraving many of Goudy's early types, for example). {CR Wiebking} 
Wiebking was very secretive about his machines, but his services were well-known.

• The machines designed by Barr in England for Linotype & Machinery around 1900 appeared 
to serve Linotype well.
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