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ABSTRACT

The relative obscurity of Linn Boyd Benton and Morris Fuller Benton.is
investigated. The two men, father and son, made significant contribu-
tions to the technology of typesetting and to typeface design, yet they
are not now well known in the industry.

Linn Boyd Benton invented a pantographic punch-cutting machine,
which he later modified to engrave matrices. This machine made the
Linotype machine practical, since it took the tedium and great expense
out of the making of Linotype 'mats.' Benton's machine was and still is
used at the American Type Founders Company, and was copied for use at
type founding companies and composing machine manufacturers around the
world.

Morris Fuller Benton was the first type designer to develop the
concept of the type family, and also revived many beautiful types like
Baskerville, Bulmer, Bodoni, and Garamond. He designed more types than
any other American type designer, and many of them are still in wide
use. Benton's father collaborated on the original Century type, and
Morris Benton designed Century Expanded, Century Oldstyle, Century
Catalogue, Century Schoolbook, and all the italic, bold, condensed and
extended versions that went along with them. He designed a variety of
types, from gothics to moderns to classic revivals. Some of Benton's

types became popular right away, and others, like Souvenir, became



popular years after Benton died.

The Bentons were written about in the printing literature of their
day, but only a few recent and fairly obscure articles have mentioned
them. It is shown that the reason for this is most probably due to the
modesty and reticence of the Bentons. Both father and son worked for
the American Type Founders (ATF) Company, which did not promote its
employees but instead advertised its products. So while ATF became the
most influential type founding company in the country, the Bentons
remained relative unknowns.

The story of their professional and personal lives, and the story
of ATF's rise and decline are included. Morris Benton's type designs

are discussed, and the ATF method of making type is given.



CHAPTER ONE

INTRODUCTION

Statement of the Problem

Linn Boyd and Morris Fuller Benton, father and son, each played a
crucial part in the development of modern typography, and yet there is
no complete account of their work. There are no books about the two
men. Technical information about them has to be gleaned from old Inland
Printer articles dating back to the early 1900s, and from occasional
sentences or paragraphs in typography books.

One of Linn Boyd Benton's inventions literally made linotype
typesetting possible. He was working in Milwaukee when the linotype
machine was being developed in Baltimore by Ottmar Mergenthaler. Henry

Lewis Bullen explained the situation in the Inland Printer:

After several years of experimentation and the expenditure

of hundreds of thousands of dollars, Mergenthaler severed his
connection with his employers, leaving them with a machine from
which little if any profitable returns could be realized. ...
Mergenthaler had made no provision for supplying the unlimited
quantities of matrices which were required. The linotype machine
without adequate means of providing matrices was no more effective
than a machine gun without unlimited cartridges. %s an investment,
the owners of the linotype machine faced failure.

Benton in the meantime had invented a punch-cutting machine for
another of his inventions, "self-spacing types." When the Mergenthaler
Linotype Company found out about Benton's machine, it immediately
contacted Benton, and the two entered into a leasing agreement. The

revolutionary machine solved the company's problem:



In a report submitted to the directors of Mergenthaler Linotype
Company at that time it was written that 'By the aquisition of
the Benton punch~-cutting machine we have overcome a seemingly
insurmountable obstacle to our success." ...without the Benton
machine, or a similar invention (apparently not in any other man's
mind) the Mergenthaler Linotype Company could not have recovered
the cost of its long series of experiments hefore its patents had
expired--if at all. The same is true of the Lanston Monotype
machine, which also gepended uoon Benton's wonderful machine to
make it practiable.”
Morris Fuller Benton, like his father, had a profound influence on
American type and typography. He designed some 246 typefaces.3
"During an active career of more than 40 years, he designed all or most
of the great Century, Cheltenham, Bodoni, Garamond, Cloister, and Stymie
families; the Alternate, Franklin, News and Bank Gothics; the Typo
Romans and Scripts; and scores of smaller families and individual faces
from Broadway to Souvenir and Wedding Text."4 Benton's research and
diligence revived several beautiful European typefaces such as Jenson's
roman face, and Baskerville, Bodoni, and Bulmer.
Frederic W. Goudy designed 123 typefaces,5 about half the
output of Morris Benton. Many of his designs are not widely used. Yet
an extensive body of literature has been written about Goudy, while

Benton remains relatively obscure. Indeed, Goudy has even been credited

with Benton designs. In Stanley Morison's On Type Designs Past and

Present, Goudy is given as the designer of Cloister, when in fact, the
typeface was one of Benton's greatest achievements.6 Although
typophiles will be quick to point out Morison's mistake, it nevertheless
remains part of the literature of typographic history.

Alexander Lawson gives a different account of the Cloister story

in his Printing Types. "The first type completely acceptable as a

modernized Venetian was Cloister Oldstyle designed by Morris Benton for



American Type Founders Company in 1913. Cloister Oldstyle is still
widely used and is available in both single-type and machine versions."7
Lawson is one of several neople who have expressed dismay at the
lack of accurate information about Morris Fuller Benton. Twenty years

ago he wrote an article for American Printer magazine about the problem.

Tt was entitled "Morris Fuller Benton Deserves More Than Obscurity,” and
in it he lamented the fact that one of the greatest of American tyne
designers was being ignored.

Others have written similar articles, the most recent being Allen
Haley for Uslc. Two RIT students completed projects on Benton, and in
both cases the motivation came from Benton's obscurit:y.8 But ther=
is still mo definitive source of information on the Bentons.

In one sense, the problem is one of publicity. Goudy loved to give
speeches, to be in the lime-light. Benton did mot--he was a quiet man.
As a result, not much was ever written about Benton or his work.

M.F. McGrew, yet another Benton enthusiast, feels that the main
difference between Goudy and Benton can be found in their philosophies
of type design. "Benton was a strong believer in changing the
proportions of a typeface as it went down in size, a belief based on
sound principles of legibility and readability," McGrew claimed.
"Goudy, on the other hand, insisted on using strict photographic
proportions. Benton was more concerned with the legibility of his
types. Goudy was more the art:ist:."9

In any case, the great disparity between the image of Goudy and
that of Morris Fuller Benton is deplorable. Morris Fuller Benton

affected the course of type history at least as much if not mo ¢ than



Goudy. And Linn Boyd Benton's inventive genius is all but forgotten.
The truth of their respective contributions is buried in the literature,
and is totally missing from much of it.

The purpose of this thesis, then, is to ameliorate this very

unfortunate situation by researching and telling the Benton story.

Hypothesis Statement

"The invention and development of the mechanical punch- and matrix-
engraving machine had a seminal impact on the develooment of American

typefaces between 1885 and 1936."

Linn Boyd Benton invented the engraving machine, and his son was
intimately involved with the course of type deéign during this period.
The thesis will show what effect the Bentons had on the course of
typographic history during the period. The obscurity of the father and

son scems to point to their playing minor roles in this development.
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CHAPTER TWO

FAMILY BACKGROUND

The Bentons came from well-established and intelligent American
families on all sides. The Benton name was brought to this oouni:ry by
an Englishman, Andrew Benton, who settled in Connecticut in 1638.1

Linn Boyd Benton's father, Charles Swan Benton, was born July 12,
1810, in Fryeburg, Maine, the youngest of the ten children of Dr.

Joseph Benton and Catherine Britton. Dr. Benton was a physician "of
the old school," whose excellent reputation extended for hundreds of
miles.2 Charles developed a great respect for his father, noting

in later years that his scoldings cured more people than did his
medicines." 3

When Charles was 14 he was moved to Little Falls, New York, where
he was apprenticed to his uncle, a tanner. But Charles soon gave up the
tanner's trade to attend the Lowville Academy, and paid for his tuition
by doing chores. At the age of 20 he began to study law at the office
of his oldest brother, Judge Nathaniel S. Benton, also in Little !.“alls.4

Charles Benton established the Mohawk Courier & Little Falls
Gazette in 1832. From 1833-1834, he and J. Barstow were the proprietors
of the paper. The next publisher was Josiah A. Noonan, and and Benton
was edi.tor.5 His editorship "brought him into prominence in. the
political struggle then in progress upon the banking question and the

6

resumption of specie payment."~ Benton was commissioned as the Judge



Advocate of the first division of riflemen of the New York State militia
in 1833, with the grade of colonel, and was admitted to the bar in
1835.7

In 1937 Benton was appointed surrogate of Herkimer County, New
York, which office he held for four years. Apparently he was not
destined to stay in law because, as one hand-written obituary pointed
out, "he possessed a warm feeling—ed human friendly for right and truth
glowing heart, and a man with one such heart, can as lawyer not
successful be."8

In 1840 Colonel Benton, as he came to be called, married Emeline
Fuller, whose family could trace its ancestry back at least to 1671,
when a Thomas Morris bought a large mansion in New Haven, Connecticut.
Amos Morris, a descendent of Thomas, served in the Revolutionary War,
and was taken captive by the British. 1In 1783, Eliphalet Fuller had
married Amos's daughter Amy, who became Emeline's grandm)ther.9

Emeline Fuller's immediate family was apparently from

10 although there was a Fuller family that had

Canandaigua, New York,
a general store in Little Falls, and "one of their domiciles is still
standing on Garden Street, incidentally direct across the street from
the rather imposing home built by Nathaniel [Benton] in 1835."11
In 1842 Charles Benton was elected to Congress from the 17th

congressional district of New York State, and was re-elected in 1844.
While in Congress he voted to aide Morse in building the first electric
telegraph line.

Linn Boyd, a congressman from Kentucky who later became Speaker

of the House of Representatives, trained Charles Benton for dueling by



telling him 'Never fight a duel; never be afraid to fight a duel--let

12 The

them know you will fight and you will never have to fight.'
two became close friends, and "the colonel [Benton] never tired of
dilating upon the character and statesmanship of his Kentucky friend."13
When Charles had his first son on May 13, 1844, he named him after Linn
Boyd.14
Charles Benton was elected Clerk of the Court of Appeals of New
York State in 1847, and served for two terms. His wife Emeline died
during this time, less than five years after her son Linn Boyd was

15

born. Charles was married again in 1853 to Elizabeth Babcock

Reynolds of Oswego, New York, and they had one son, Charles R. Bent:on.16
Many years later, Linn Boyd Benton told his granddaughter
Carnline stories about his childhood in New York State. When he was
about 6§ or 7 years old, he had a crush on one of the older girls in his
school. One day he saw her in tears and so asked what was the matter.
She said, 'I've lost my gold piece.' It was probably a two-dollar charm
from a little bracelet, and it had come off. Linn Boyd asked her where
she had lost it, and she told him she had been on the swings. He
immediately asked, 'Well, if I find your gold piece, can I be your
beau?' And she said yes. "So he went home and got the coal scuttle and
the little coal shovel and the strainer," Caroline explained, "and he
came back and he strained all the dirt under the swing, and he found the
gold piece. And then I asked grandpa, 'And were you her beau?' And he
said, 'Yes, for one day!"'17

Another time, Linn Boyd and an older boy went to a traveling show

that had come to town. There were all sorts of wagons with various



amazing spectacles inside--one was a 'man-eating alligator.' Linn Boyd
and his friend wanted to see that alligator, but only had enough money
for admission for one of them (about three cents). The slogan on the
wagon said, "Money back if you're not satisfied." So Linn Boyd ("...he
was just a little tyke...," Caroline was quick to add) went first, paid
the admission, and looked at the alligator. And when he came out he
went up to the man and said, 'Please, mister, I don't like your
alligator. I want my money back.' And the man gave it to him, and his
friend went in. When Caroline asked her grandfather why he didn't ask
for the money back a second time, he just shrugged and said, "Oh, that
wouldn't have been right."18

At least for some period of time, Linn Boyd was brought up by his
maternal grandmother. When he was old enough for a suit, he decided
that he wanted to pick out his own, and chose a rather flashy,
impractical one. His grandmother tried to get him to change his mind,
but Linn Boyd insisted on buying it. Then one day when he was walking
home from church, it started to rain, and the suit got all wet. It
shrank and all the seams burst.19

Charles S. Benton moved to Milwaukee, Wisconsin in 1853, having
purchased a one-third interest in the Milwaukee Daily News. He became
the paper's editor. J.A. Noonan of the Mohawk Courier & Little Falls
Gazette also moved to Milwaukee about this time, became a partner in a
paper mill, opened a paper warehouse, and also established what came to
be the Northwestern Type Ebundry.zo

Boyd Benton, as he was known by this time, joined his father in

Milwaukee in 1855,21 and was sent to dancing school there. He was



10

always playing jokes, fooling around, and not paying attention. There
were two little girls in the class who were very good, and Boyd Benton
liked them very much. One was Jessica Elizabeth Donaldson, and the
other Crosdella Fess. The good dancers were promoted up to the front of
the line, and Jessie and Crosie, as he called them, were always there.
Once when Boyd was at the end of the line because he was naughty, he
decided that he was going to get up to the top with the girls. The
dancing master would go down the line and have each child come forward
and perform the new step before assigning partners. Boyd had time to
practice, and by the time the dancing master got to him he knew it
perfectly. When his turn came he danced out and did it so well that he
was sent right up to the front between the two girls.22

When he was about eleven, Boyd Benton learned to set type in the
composing rooms of the Milwaukee Daily News, of which his father was
still editor and part owner. But he was soon to leave the city, and
Jessie and Crosie.

In 1855 or 1856 his father was appointed registrar of the land
office in La Crosse by President Franklin Pierce, and he held that
office until Abraham Lincoln was elected President in 1861.23 He was
later made a judge of the district court in La Crosse.24 Charles
Benton was considered as a candidate for the presidency in the
convention that nominated Stephen Douglas, and had the convention failed
to nominate Douglas, Benton would have received some votes. In 1862 he
was a candidate for Congress on the Democratic ticket, and, while he had
no hopes of winning the election in the highly Republican sixth district

of Wisconsin, he did carry La Crosse County. After this, the elder
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Benton took up farming in West Salem, Wisconsin, and later in Galesburg,
Illinois, until 1869, when he returned to La Crosse.25

Because his family moved so often, Boyd Benton's education was
somewhat unusual. After attending schools in Little Falls and
Milwaukee, he studied Latin, Greek, and other advanced subjects with a
private tutor in La Crosse. For a time, he was sent to Galesville
Coll=ge in Wisconsin, and completed his education at about age 16.26
Then he began to learn to print in the office of Charles Seymour's La
Crosse Republican.

During his three years of tutoring in La Crosse, it was agreed
that if Boyd finished his lessons in the morning, he could do as he
liked in the afternocon. What he liked to do was to work with the local
tombstone maker, learning to design letters and cut them in st:one.27
But evidently he wasn't too good at the job. "He said he was terrible,"
his granddaughter remembered. "He'd make so many mistakes, ... and
every time he'd make a mistake he'd have to pay for it out of his own
pay."28 The mistakes would have to be chiseled off, the tombstones
smoothed down, and the work started over again. "And he said he never
got any cash money, but he learned a lot.”

When a jeweler settled in La Crosse, Boyd Benton decided to leave
the tombstone business to work on watches. "He learned to repair
watches at a time when there were no interchangeable parts, and every
broken part had to be remarie."29 His attention to this job
illustrates an early manifestation of Boyd Benton's concern for detail

and accuracy. At one point, the jeweler gave him some gold, and in his

spare time, Benton made a tiny gold model steam engine that really ran.
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The jeweler was so pleased that he put it in the window of the shop.30

Boyd Benton was certainly mechanically inclined, but was also an
outdoorsman. He had a fur coonskin cap, and once when he went out
hunting a great big snowy owl swooped down, thinking the cap was alive,
and picked it'up with its talons. Benton told his granddaughter much
later that he was terrified at the time, because the owl had legs as big
around as a person's wrist. It flew off a little way and then drooped
the hat.

Another time, Benton was out alone and slept in a deserted
hunter's cabin. It was a very cold night, and he slept on a wooden bunk
in the cabin. When he woke up in the morning and started to get out of
the bunk, he realized that there was a rattlesnake coiled up under him--
it had come in the cabin to get warm. Benton left very cautiously.

Benton enijoyed problems and puzzles. He believed that there was
always a solution to any problem. Maybe he wouldn't find it, but then
somebody else would.31

When he was finished with his education, the young Benton
apparently went to Milwaukes to work again at the Milwaukee Daily News.
"And [he] hated it.... He said [his boss] was always thinking of
errands ... for him to do that he didn't like LEL But other
reports of Benton's early career have him learning to print at Seymour's
printing office in La Crosse, and then leaving to work as a bookkeeper
for a leather house in the same town.33

In any event, Boyd must have had some accouting training because

in 1866 he became the bookkeeper for J.A. Noonan's Northwestern Type

Foundry in Milwaukee. He soon advanced to the position of buyer for
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Noonan's wholesale naper warehouse. Noonan went into bankruptcy in the

panic of 1873, and Benton and a partner named Cramer bought the type and
electrotyne foundry.34 In later years, Benton said that if he had

known anything about typefounding at that time, he would have thrown the
entire plant into the lake as a measure of economy. "It was probably

n35 But Benton instead went on

the worst equipped foundry in America.
to master the art of typefounding, and change it dramatically with his
inventions.

By this time (1873) Boyd Benton was 29 years old and had been
married to Jessie Elizabeth Donaldson for three years. Jessie, born in

36 Her mother, Elizabeth

1846, came from a large Milwaukee family.
Fairlie Reid, had come to this country from Scotland with two brothers,
a sister, and their father to visit relatives. The girls promptly
married Americans.37 The Reid family tree goes back at least to

1567. 38

Jessie's father's family owned a large country house in
Cooperstown, New York, where the Donaldson family had lived for nearly
200 years.39 Jessie's father, Nathaniel S. Donaldson, built a house
in Milwaukee and settled his family there.

Jessie Donaldson was born and raised in Milwaukee, apparently the
second of nine children. Before she was married, Jessie kept a journal,
which is still in the family. She had been going steady with a boy who
went off to the Civil War and came back with malaria, and when he died
she was very sad. On summer evenings, she and her sisters and neighbors
used to sit on the front steps and play their banjos or mandolins, and

the neighborhood boys would come by and sit with them. One night, so

her journal goes, a new boy in town came along--it was Boyd Benton, whom



Figure 1. Jessica Elizabeth Donaldson, May 20, 1866.

Figure 2. Morris Fuller Benton, 1872.
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she hadn't seen since he was a little boy and they had taken dancing

class together. And her= the journal ends!40

Linn Boyd and Jessie were married in Milwaukee in 1871, and
Morris Fuller Benton was born to them on MNovember 30, 1872. It was a
breech birth, which was difficult because Jessie was so tiny. Boyd

- Benton swore that he'd never put Jessie through that again, even though

4]

he had wanted a large family. The baby was named after Morris E.

Fuller, his paternal grandmother Emeline Fuller's brother, who had moved

to Madison, Wisconsin.42

In 1874, Cramer sold his half-interest in the type foundry to
Lieutenant-Commander Frank M. Gove, "a man utterly ignorant of the
business, but who in time proved to he a most efEficient and popular

salesman, making it possible for Benton to devote himself mainly to

manufacturing.” The name of the firm was changed to Benton, Gove & Co.43

During his first years in business, Benton learned a great deal
about the type and its peculiarities, as Henry Lewis Bullen, a future
co-worker at the American Type Founders Company, explained in 1922:

Before Gove died [Linn Boyd] Benton had completed his self-
instruction in typefounding and found himself on the most
intimate terms with decimal fractions and measurements of ten
thousandths of an inch. He had and still has a mania for
accuracy to the vanishing point, not only knowing, as the books
tell us, that a hot breath impinged on a small piece of steel
changes its dimensions, but actually taking that solemn fact to
heart, grieving that it cannot be overcome. The bane of Benton's
career has been the limitations of error which are made
necessary by the disposition of all metals to refuse to resist
molecular action. What other mortals iHeerfully accept as
accuracy Benton regards as a calamity.

Gove died in 1882, and Benton soon sold a third interest to R.V. Waldo,
a former wholesale grocer who in time proved to be an ideal partner.

Again the firm's name changed, this time to Benton, Waldo & 00.45
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CHAPTER THREE

THE EARLY YEARS: THE INVENTIONS

Typefounding in the 1870s

Linn Boyd Benton's Milwaukee type foundry started out making type
essentially the same way it had been made since Gutenberg invented
moveable type in the 1450s. True, machines had replaced hand methods
for actually casting the individual pieces of type, and each type
foundry had its own peculiar system of type dimensions and metal
alloys,l but the punches for making type matrices were still being
cut by hand, in a profession that required a considerable amount of
skill, precision, and patience.

The punchcutter started with a bar of soft steel, about a quarter
of an inch square by an inch and three-quarters long. Until the middle
of the 18th century or so, the punchcutter had to forge his own piece of
steel, and old punches are of strange sizes and shapes.2 The steel
had to be long enough to be held rigidly in a clamp while being driven
into a matrix. On one end of the bar he sketched out the approximate
shape of the letter, after using adjustable gauges to scratch the base
and top lines. If the letter had a counter, or inside opening such as
in the letters o, e, and a, the punchcutter usually made that opening
with a steel counter-punch he had previously shaped and hardened. Then

he used files of various sizes to cut away the excess metal from what

was to become the letter.
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As he got close to perfecting the punch, the punchcutter would
frequently stop to make smoke-proofs by holding the unfinished punch in
the flame nf a candle or gas-burner until its face became covered with
soot. He then pressed it onto a piece of paper. In this way he
obtained a sharp, right-reading impression of the letter, and could
judge it by eye.

In shaping each letter, aligning it with the other letters in the
font, and determining the amount of space to be left on either side, the
trained eye is the sole judge. Frank Denman explains in his book The

Shaping of Our Alphabet, "It must be optically right, not mathematically

right; for to make it look right it must be in many respects
mathematically wrong.“3 For example, a C or an O must actually

extend below the baseline, or else they will appear short. The b and t
must tip a bit to the right, and the d to the left, to compensate for an
optical illusion that would make them look off balance if they were
exactly perpendicular to the baseline.

When the punchcutter was satisfied with his punch, he polished it,
and hardened it by heating it and then placing it in water or oil. If
it didn't break, it could then be driven into a piece of softer metal,
usually copper, to create an exact duplicate of the letter. In his book

The Practice of Typography, printed in 1900, Theodore Low De Vinne, a

famous printer and scholar, wrote, "In this state, the copper bar is
known as a drive, a strike, or an unjustified matrix. It is only when
the drive has been made perfect that it is known as the matrix. This
matrix is really the mould for the face of the letter.“4 Individual

pieces of type were then cast from the finished matrix.
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It is generally agreed that punch-cutting was the most difficult
work in typefounding. "Each punch was an individual work of art,”
Denman wrote. "If it broke, the punch that replaced it could never

quite be the same."5

The quality of the punch depended as much on
the artistic sense of the punchcutter as it did on his skill and
precision.

"...steel punchcutting is a most difficult art," Henry Lewis Bullen
of the American Type Founders Company wrote in 1924, "few men having the
temperament to succeed in it, while the process of instruction was slow
and tedious. ... [Even] the most expert punchcutters could not exactly
duplicate any letter they might have cut. If the punch of a letter
broke, the letter that replaced it was more or less a 'wrong font.'"6

De Vinne wrote this about punch-cutting: "No operation in
typography requirss more skill than this, and in mone is error more
disastrous."7

The cutting of steel punches was done "by highly expert men and was
very costly, which precluded the issuing of new type faces except at

8 Another important problem with type at the

long intervals of time."
time was its lack of dimensional standardization. Because punches were
cut hy hand, type sizes, widths, and base alignment varied tremendously,
both within a foundry and between foundries. Bullen explained that the
variations between foundries "were expected to give each letterfounder a
_sort of monopoly of the trade of the printers who may have been its
original customers, for a printer would be likely to submit to many

inconveniences or exactions before facing the greater inconvenience of

introducing confusion into his establishment in the shape of differing
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type st:andar:ds."9

As late as 1886, American typefounders referred to their type sizes
not in points, hut with romantic names such as diamond, brevier, pica,
small pica, two-line small pica, bourgeois, Adouble paragon, two-line
Columbian, double great primer,and two-line mignonet:t:e.10 The
foundries did mot even agree as to what each name actually meant: a
comparison of the type bodies of six leading foundries showed that a
brevier could mean anything from 7 3/8 points to 8 1/8 points, or a long
primer could range from 9 5/8 points to 9 3/4 points. (See Table 1.) In
England, the situation was even worse: the theory that six picas should
equal one standard inch was generally accepted, but beyond that there
was no agreement even in theory. In France, however, a system of type—
bodies had been adopted as early as 1737, which was revised and
corrected in 1789 by Francois Ambroise Didot. 'l

When the Chicago Tyoe Foundry was destroyed in the gr=at Chicago
Fire of 1871, John Marder, its managing partner, saw an opportunity to
experiment with a new system of type sizes. He decided to adopt a
system of point bodies conforming in principle with the Didot system,
and by 1879 type cast on his new system was available for sale. Marder

acted entirely alone in this reform.12

It was the first attempt at a
point system in this country, and although it was appreciated by all who
worked with it, most other typefounders were unimpressed and opposed the
idea. But when the Central Type Foundry of St. Louis decided to adopt
the Marder system, the tide turned, and by 1886 a meeting of the Type
Founders' Association formally adopted it as the American syst:em.13

The point and pica adopted at this time are the same that printers
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use today. Bullen explainesd the system in one of his Inland Printer

articles:

The pica or 12-point standard of the American point system

is .166044 inch, six 12-point bodies measuring .996264 inch,

or less than four one-thousandths under the theoretically

oorrect standard of six 12-point bodies to one United States

standard lineal inch. Didot's French point is .0376

centimeters, and the American point .0351 centimeters. The

American standard height-to-paper is .918 inch. When the

point system was formally adopted in America there existed

variations in the height of type of over five one-thousandths

of an inch from minimum to maximum. The agreement among the

typefounders correcEﬁd this evil, not the least [of] which had

vexed the printers.

Apparently Linn Boyd Benton was working behind the scenes even in
the adoption of Marder's point system. A footnote to the above citation
explains that when the American Typefounders' Association formally
adopted the point system, a steel standard furnished by MacKellar,
Smiths & Jordan, one of the leading typefoundries at that time, was
accepted as the official standard. On this steel rule, 83 12-point
bodies equaled 35 centimeters, and 15 heights-to-paper also equaled 35
centimeters. It was soon found that the standard was inaccurate. "It
is only approximately correct," the footnote goes on to say, "and the
term 'approximate' as applied to type standards of body, width or line
does not exist in the dictionary of Mr. L.B. Benton, whose
investigations, tested by other experts, have established the absolute
standards."15

The adoption of Marder's point system greatly aided the printer in
his need for standardization, but it related only to type's body size.
Types were still cast in so many widths that justifying them took quite

a bit of time and patience, and there was as yet no standard lining



25

system. In 1883 Linn Boyd Benton was granted a patent for what would

help clear up some of the problems printers had with type widths.

Self-Spacing Types

Benton's first type-rzlated patent came in 1882. It was a multiple mold

for casting leads and slugs.16 Benton "claimed that his machine,

with one man operating it, ocould cast more spacing material in a ten-

hour day than ten men working the same period could turn out with other

methods."17
In the same year, Benton started to invent an automatic-justifying

justifying typesetting machine. To speed the justification process,

as Bullen wrote, Benton "devised a system of casting body types on eight

different widths, instead of the more than 100 widths normally found in

an ordinary body-type font."18

The claim that there were normally

more than 100 set widths in a font of type at that time is an exaggera-
tion on Bullen's part. However, Benton's system did reduce the time
required for justification by reducing the number of type widths in a
font of type—it was the first time printing type characters were cut on
pre—-determined widths.

Benton was granted a patent for type that was 'the point system
both ways' in 1883. In this so-called 'self-spacing type,' all
characters were made on set widths which were multiples of one-sixth of
the body. Thus, one em (one body width) was made up of six units. Any
combination could be made up to a multiple of the em by adding self-

spacing spaces which were also equal multiples of a sixth of the body.

An advertisement for self-spacing type boasted: "In a complete font of
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Table 2. The nine widths of the type-bodies of Linn Boyd Benton's
self-spacing types.



the old kind of body type there are about 190 widths of bodies. ...
[With self-spacing types] there are but nine widths of bodies all told,
and ... the four-unit width predominates over any other, there being 59

19 Table 2 shows the nine widths Benton

characters of this width."
used, and which characters were cut to which widths.

The term 'self-spacing' was obviously a misnomer. It was first
coined by Walter Stoddard, who later was one of the founders of the
Curtis Publishing Company in Philadelphia. Stoddard was a compositor
hired by Benton to determine what gain, if any, the unit-width types
could afford over a mon-unit font of the same width of lower-case

alphabet. Bullen recorded this version of the story in one of his

Inland Printer articles:

Three comparative trials showed that Stoddard set the unit-width
types 33.3% faster than the mon-unit types. Stoddard's average
with unit widths, per one thousand ems, was 45.5 minutes as against
an average of 60 minutes [very slow for a professional compositor].
When asked what he thought of the justification, he pondered a
while and said, 'I never thought of that--why, the d--d thing
spaces itself!' The types had notzéyet] been named, and thus it
came to be called 'self-spacing.'

Other reports of self-spacing types claim that the average gain in
composing speed was 25% for straight matter and more for tabular work
(the types were excellent for tahular work).21 In any case, the
success of the type itself caused Benton to suspend work on his
typesetting machine, and instead to concentrate on getting the new type
on the market.

Benton by this time already had a reputation for being a
perfectionist. When he was designing the self-spacing types, he had in
his employ a boy named William Ferdinand Lietke, who grew up working in

the typefoundry. Will's earliest task was to sharpen 15 pencils and

27
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have them on Benton's designing table each morning. Bullen wrote,
"Benton's first work was to examine the pencil points under a magnifying
glass. If five of the 15 were accepted Will was lucky—most of them
would be too flat or too round or too sharp. Benton knew what he wanted
and trained his people to give it to him, without compnomise."22
Benton's self-spacing typmes were primarily designed for news-
papers—the types rz=duced the cost of composition by making the
justification process casier. Newspaper offices generally used one
series of body-type in any one size, not great varieties of types in the
same size. "The price [of self-spacing foundry type] was higher than
for non-unit types, but in many parts of the West, the scale for setting

23

self-spacing types was 5 cents less than for other body types."”~ If

the Linotype machine had not entered the field of newspaper composition,
the self-spacing types would no doubt have come into general use.24
But in commercial printing offices the problems of self-spacing
types became apparent:
This system was encumbered by an excess of bastard pieces and
quadrats [quadrats or quads are pieces of type metal lower than
the typeface that are used for filling blank spaces and lines],
as the offices which adopted it learned to their sorrow when they
found their cases mixed with 'off' sizes that failed tozgork with
other fonts than those especially cast on the unit set.
In other words, the spaces and quads for any given sclf-spacing font
could not be mixed with the spaces and quads of type from a different
foundry, since they differed in width. In commercial printing offices,
many fonts in addition to self-spacing fonts (and therefore from various

foundries) were used every day. It was impossible in practice to keep

the spaces separate, and when they were mixed the justifying economies



12-Point (Pica) Self Spacing Old Style, No. 26.

The unit of measure of this font is 7 to pica.
Roman, per pduud. 14 cts. Italic, per pound, 50 cts.

Perhaps in no art has there been so little progress in
four centuries as in the art of tyvpe setting. The ma-
chines, some of which are in use, are still inefficient, and
the greater part of the enormous and increasing quan-
tity of type used is set as type was set four hundred
vears ago. If Franklin could come from among the
shades, and take his place before the case, he would
have nothing to learn. There has heen no development
of the art to correspond with the evolution of the mar-
velous perfeéting presses of to-day from the slow, labor-
ious hand presses of half a century ago, or with the
growth of the art of stereotyping, folding, pasting, and
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In January, 1886, I put in a font of Self Spacing and I am
glad to state to you that from the total amount of composition
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BPACES AND QUADS ARE INCLUDED WITH .EACH FONT,

Figure 3. Linn Boyd Benton's Self-Spacing Roman and Italic Type.
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were lost. 26

Another problem with self-spacing types was the distortion of
certain characters in the early fonts. "This is most noticeable,”
Bullen wrote, "in the round character 'e' which is three-unit, and the
'o' which is four unit, thus giving the 'o' an unfortunate promi-

nence."27

Benton reworked and redesigned several self-spacing
‘fonts, and overcame many of these distortions, even to the point of
evoking Bullen's praise: "In the old style series of roman and italic,
based on the Ronaldson Old Style design, and in Self-Spacing Old Style
Bold, the characters are adjusted to their prescribed widths so
judiciously as to leave no room for cr:it:icism."28
To further simplify justification, Benton put the italic on the
same body widths as the corresponding roman characters. In order to get
the italic letters to conform to these pre-determined widths, he
abandoned the conventional italic in favor of a sloped roman face. (See
Figure 3.) This method of italic letter design was later 'discovered' by
Stanley Morison, as Henry Lewis Bullen mockingly pointed out in one of
his personal letters to Beatrice Warde: "Speaking of Morison reminds me
that his discovery that italic should be slanting roman was put into
manufacture in 1883 by L.B. Benton, in his self-spacing types, in which

the italics are all slanting romans. Good God, what an asset it appears

to be to know a little about a subject and make much noise about that

littletn2?

It must be noted that Benton's self-spacing types saved an enormous
amount of work for the type foundry itself. The type casting machine

must be stopped for adjustments each time type of a different width is
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cast. Reducing the set widths, then, reduced down time on the tyove
casting machines.

Self-spacing type was only the beginning of the reform to create
more uniform type widths. William A. Schraubstadter of the Central
Tyoe Foundry and later the Inland Type Foundry, both in St. Louis,
perfected Benton's system by casting type to a standard system of units.
In Schraubstadter's system, the unit is one-eighth of one point, and the
number of widths used on body fonts varies from 13 to 20. His system
was widely praised, and eventually adopted by all American type-
foundries. "This system, by its compromise between the speed advantage
of a lesser number of widths and the requirements of the designer, and
its use of justifiers applicable to all fonts, overcomes all the

30

drawbacks of Benton's system." Schraubstadter went on to devise

and introduce a lining system that also came into general use.

The Benton Punch-Cutting Machine

When Benton first received his patent for self-spacing type, he was
immediately faced with a new problem: punches for every character of
each font had to be engraved and matrices made. According to Bullen,
"There were more than 3,000 punches to be cut and not one punchcutter
was available either in America or Europe. The dilemma was the turning
point of Benton's career—it eventually disclosed to himself that he had
mechanical genius of the highest order."31

Benton decided that the only answer was to make a machine that
would cut punches. He had never cut a punch himself, although he had an

idea how difficult the process would be from his experience with the
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tombstone cutter in La Crosse. "Unable to engage the services of expert
type-punch cutters, I was compelled to invent my type—punch engraving
machine, the success of which became much more important to our art than
I ever dreamed of ..."32

Benton's first pantographic punch-cutting machine was being used in
the foundry as early as 1884. "It worked perfectly, showing that the
principle was correct. The second machine did no better work but was
easier to manipulat:e."33 He received patent 332,990 for his third
version of the machine on December 22, 1885.34

Although Benton's invention was not publicized, since it was
intended simply to aid in the manufacture of self-spacing types, The

Inland Printer for July 1884 reported that:

Benton, Wald & Co., of Milwauke=, claim to have invented a
machine for cutting punches for original characters for type
foundries in steel,--an invention which will much cheapen

the ordinary process of cutting by hand. It will cut from the
largest to the smallest punch--even to half-diamond; while as
a time-saver, we may state that a piece of work now requiring
four hours to perfect by the hand process,gan, under its
operation, be turned out in half an hour.

A complete description of how the Benton punch-cutter works is
found in chapter 5. Suffice it to say here that the machine was
outstandingly accurate. As De Vinne later wrote,

The inventor claims, and the claim is not disputed, that
punches completed by this machine produce matrices that are
more readily fitted up and justified than those cut by hand.
Models for accents, fractions, and borders can be made in
scctions, and accurately cojoined in proper position before
the cutting of the punch. The punches for accents are always
truly flat on the fac 6 and all kinds of kerns can be provided
with proper supports.

By late 1985, the self-spacing types were selling beyond the

capacity of the plant to turn them out:.37 The machine had to have a



33

pattern for each character--which meant that Benton had to design each
letter on a large scale and cut metal patterns for each. This was an
enormous task. Henry Lawis Bullen later wrote of this frantic period:
"Mr. Benton, working night and day, looked much older than he does now,
and his face was then much more furrowed than it is now, forty years
after. He was a hero of the same character as Palissy, the renowned
potter. At that time, like Palissy, he was ready to 'burn his
furniture,' and to let his inventive ardor 'know no brother,' if need
be, to accomplish his l:ask."38

Most sources give Benton credit for having invented the first
pantographic punch-cutting machine, not mentioning any of the other
similar machines invented and used prior to 1885. The relative accuracy
and precision of these machines is hard to judge now, but apparently
pantographs were used for years in both Germany and America, although
not necessarily for the same purpose.

William Leavenworth of New Jersey adapted the pantograph principle
to the manufacture of wood type in 1834. His machine made hand-drawings
of the letters on wood unnecessary. "From one set of models attached to
the pantograph an unskilled workman could cut on untraced wood various
sizes from two-line pica upward, and every size would be a faithful
reproduction of the nt)del."39 (See Figure 4.)

Acocording to type specialist N.J. Werner, an early pantographic
machine for cutting steel punches was brought to the Central Type

Foundry in St. Louis from Germany in 1882.40

The same foundry later
engraved characters directly into matrices by machine, the first such

work being done by William Schraubstadter. But Henry Lewis Bullen
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Figure 4. The Leavenworth pantograph machine for wood type.

Figure 5. Building of Benton, Waldo & Company at

89 Huron Street, Milwaukee, Wisconsin.
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claimed that "metal-engraving machines had been made and used hefore
1885 in Germany, and William Schraubstadter made and used one in this
country in 1881, but these all lacked precision and raquired to be
supplanted by hand work."41
Apparently an earlier machine for engraving type matrices came to
Chicago from Germany. Robert P. Weibking was born in Schwelem, Germany
in 1870, where his father Herman practiced type engraving. Herman
brought his family to the United States in 1881, and moved to Chicago.
"The elder Wiebking brought his matrix engraving machine with him from
Germany, but the late '80s saw his passing, so it remained for his

42 Herman is said to

eldest son, Robert, to develop the invention."
have engraved a matrix in 1882 from which type was cast by Marder, Luse
& Company of Chicago. Robert engraved his first successful matrices in
1894, and later worked for many years in Chicago as a type designer and
engraver at Barnhart Brothers and Spindler.43 Weibking engraved many
of Frederic Goudy's types.

Robert's brother Adolph wrote this about his father's German matrix
engraving machine: "My father's original engraving machine was made by
somebody in Berlin, possibly during 1870 or even before, for it was in
his house as far back as I can remember. We children were never
permitted to touch it, and it was carefully covered up when not in use.
I made wax seals on this very same machine when only fourteen years
old."44

R.H. Middleton, for many years director of typeface design at the
Ludlow Typograph Co., claimed that Robert Weibking and William A.

Reade, the founder and first president of the Ludlow company, made an
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arrangement whereby Ludlow purchased one of Weibking's engraving
machines, and Weibking provided Ludlow employees a brief period of
tutelage in engraving methods. Middleton gave no dates for the
transaction, but merely stated that "this arrangement ... launched the
Ludlow Company on an independent engraving program."45
Did Benton know of these machines? Perhaps not. The Weibking
machine was a matrix engraver, and Benton's first machine was a punch-
cutter, although he later modified it to skip the punch-cutting step
entirely and to engrave instead original matrices. Milwaukee's
proximity to Chicago, where Weibking lived and worked, may merzly be a
coincidence, for no evidence exists that the two men met before 1885.
The story of Benton's punch-cutter and the influence it had on the
typefounding industry only begins with Benton's patent in 1885. Ironi-
cally, Benton's invention to aid typefounding became "the greatest ally
of a machine which at the time was expected to destroy the typefounding

industry.” 46

During the time that Benton was solving his problems
with the manufacture of self-spacing type, Ottmar Msrgenthaler was
working on a typesetting machine in Baltimore. The story of the
development of the Linotype involves so many people and ideas that only

a brief outline will be included here.

Mergenthaler's Linotype Machine

It all started with James Olivie Clephane, a court stenographer and
later a practing lawyer, who felt oppressed by the tediousness of
producing manuscript copies of his notes and the notes of his employees

for the law courts. Clephane became interested as early as 1866 in
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devising a system of mechanical writing. The first seven Remington
typewriters, invented by Christopher Sholes, were sold to and used by
Clephane. But Clephane wanted more. His objectivz from the beginning
had been "to produce a machine that would mechanically produce copy that
would eliminate the cost of type c:omposition."47

Charles T. Moore persuaded Clephane to try out one of his designs,
using a keyboard to create characters on lithographic paper which would
then be transferred to lithographic stone. The first of these machines
was built in 1877 in Baltimore by A. Hahl & Co. Ottmar Mergenthaler
was Hahl's nephew and the foreman of the machine shop, and he first met
Clephane at this time. The National Machine Printing Company was
established to handle the process and the machines.

Mergenthaler worked for Clephane and even patented a Rotary
Impression Machine in 1879, but he became disenchanted with the work,
and severed his ties with the new company. "Mergenthaler thought so
little of the future of the company that in 1881 he sold his three
shares [of stock] for $60. Hahl, holding on a year or two longer, sold
his three shares for $900."48 By 1924, those shares would be worth
tens of thousands of dollars. 1In 1882 a new company, the National
Typographic Company, acquired all the interests and patents of its
predecessor, the National Machine Printing Company.

Mergenthaler started his own machinist business the following year,
and after again studying Clephane's objective, he evolved his first
'band-machine.' Bands or bars of metal had all the letters and other

characters used in type composition engraved on their edges. ™At the

touch of the corresponding key on the keyboard the bar dropped until the
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required letter came into alignment with other letters which formed
words and lines. The line of punches was then pressed into a long strip
of papier-mache, which in turn was assembled on paper and justified ...,
after which each page was stereotyped in a hand uold."49 Mergen-

thaler soon thought of two ways to improve his first band machine--to
assemble and justify a line of matrices instead of punches, and to cast
cast the type direct from them.

In 1884 the first 'line of type' was cast in Mergenthaler's shop in
Baltimore on the second band machine. The National Typographic Company
bought two of the machines, and helped Mergenthaler set up a factory in
Baltimore. For justification, Mergenthaler used a wedge system patented
in 1872 by Merritt Gally, the inventor of the Universal Press and the
player piano and player organ. (Some reports call Gallv's spacing
device "the most effective detail on the Linotype. ...")50

But Mergenthaler soon realized the impracticality of the band
machine: it was much too expensive to build and he could not
satisfactorily align the matrices. Clephane and another backer agreed
to defer manufacture, and encouraged Mergenthaler to go back to the
drawing board and make more experiments. But the leading newspaper
publishers were already interested in the band machine, and formed a
syndicate that bought 7,000 o'f the 40,000 shares of stock in the
Mergenthaler Printing Company.51

In 1885, the first single-matrix or 'blower' machine came out.
"The matrices were held in perperdicular channels, and, dropping

straight down onto a wire rod in the horizontal assembling channel, were

brought to the justifying point by means of blasts of air provided by a
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blower-—a most unmechanical makeshift, which did not work satisfacto-
rily."sz But the directors of the company thought the 1885 blower

was good enmough, and ordered 100 to be manufactured. Mergenthaler
reduced this number to 12, and by July 1886, the first one was installed

at The New York Tribune.

The 1886 model was an improvement over the 1885 blower, but
Mergenthaler wanted to work the bugs out of it before he began mass
production. He was, however, ordered to make 200 more machines. By
February 1888, about 60 machines were in use in the composing rooms of
members of the newspaper syndicate, but none of them were satisfactory.
"As a consequence of various disagreements Mergenthaler severed his
connection with the company in April, 1888, leaving with it an unsatis-
factory machine, which he had been prohibited from impmving."53

Mergenthaler sold his stock in the company which bore his name, and
again set up his own small work shop. By the end of 1888 he had
completed drawings for an improved machine, which eventually became what
is now called the 1890 model, the Linotype in its final form. He
applied to Clephane again for financial assistance, and, after a lot of
managerial squabbling, the new machine began to be manufactured.

But, although the machine itself was by now satisfactory, a new
problem presented itself. Bullen explained it very well:

The rapid production of matrices required the rapid

production of steel punches. The typefounder may use a

steel punch only once; he would seldom use it half a dozen

times. But each linotype matrix requires the use of a

punch, and punches are fragile things. A steel punch may

break the first time it is used. Where steel punches are

used thousands of times a day the percentage of breakage is

serious. Steel ounches also wear out and must be replaced

immediately they show signs of wear. Steel punches cut
by hand are very expensive. It is said that the hand-cut
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punches of the Mergenthaler Printing Company cost $5 each.

This cost, however, was a small matter compared with the

slowness of production when cut by hand. In 1890 the

Linotype company had six or seven punchcutters in its employ,

and these ocould do no more than keep up the supply of matrices

for about 200 machines. Not in all the world could enough

steel punchcutters be found to furnish an adequate supply of

matrices, without which the machines were as usg)‘ess and

unsalable as gun where powder is unprocurable."

An earlier acoount of the same problem brings out the fact that
punches for making linotype matrices had to be positioned very precisely
for them to be useful:

Every one of my readers has seen a Linotype matrix; on one

edge of a thin piece of brass the matrix is made by driving

into the brass a steel punch on which the character is

engraved. For every character used on a Linotype machine a

steel punch was required to be made with greater exactness

as to the position of the character on the punch than a

typefounder demanded. ... Punches soon wore out; they might

last one hour or a year, as breakages were frequent. The 55

Linotype company was paying as high as $8 per letter-punch.

When Linn Boyd Benton set out to invent a typesetting machine, he
immediately realized that he would have the same problem, and so
abandoned that work to devise instead a machine to cut nunches. "Linn
Boyd Benton considered trying to invent a typesetting machine which
would cast the type as it went along, but realized that such a machine
would require a prohibitive amount of mat-making, so he turned his
attention to inventing a punch-cutting machine."56 Mergenthaler, on
the other hand, only realized the fundamental flaw with his machine when
it jumped out at him. Thus it was simply chance that oresented the
solution to the Linotype's biggest dilemma.

Mergenthaler has come to be regarded as an inspired man, but not
necessarily a genius. He was a good mechanic, and had the integrity to

pursue his goals against great odds. Bullen wrote that "His path as an
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inventor is that of a plodder, and is marked by an unusual number of
machines that failed. Had he possessed the genius of a great inventor

n>7 Nevertheless,

he would have confined his failures to paper ....
Mergenthaler's 1890 linotype was used successfully until the mid-20th
century.

Benton, working in Milwaukee, did not know anything about
Mergenthaler or his Linotype machine. Benton was too busy getting self-
spacing types ready for the newspapers that had ordered them, and
marketing the idea to newspapers that hadn't. His partner at the time
was R.V. Waldo (see Figure 5), who handled the marketing end of the
business with gusto and integrity. When Waldo went to New York City to
sell the larger newspapers on the idea of self-spacing type, he made the

rourds and eventually landed in the composing room of The New York

Tribune, the only paper at the time that was using the Linotype for
daily production.

Every time a Linotype punch broke at the Tribune, a new one had to
be cut by hand, so there were minute differences in some of the letters
in the paper, which no one but a type founder would notice, under a
microscope at that. But Bullen nevertheless felt that the paper's
overall look left something to be desired. "We remember, as some of our

readers may, the peculiar appearance of The New York Tribune when it was

first set by linotypes,”" he wrote. "Each line had wrong font characters
in it. There would be two or three kinds of letters e or c or t in each
line, each change of character indicating the breakage of a punch."58
Bullen is grossly exaggerating the situation when he calls the recut

letters wrong font characters. Nevertheless, it must have been a
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nuisance to have someone recut the broken punches every time by hand.
Waldo, ever the salesman, was undaunted by the new machines, and

n39 The sunerintendent of the

"persisted in unloading his story.
Tribune's composing room, Mr. Millholland, wasn't interested until
Waldo made the claim that better stereotype matrices could be made from
self-spacing types because "the punches from which the matrices were
made were cut by a machine which finished the bevels below the face of

60 Millholland

the letters as smoothly as the faces of the letters.”
knew of the Linotype's biggest problem, and so asked Waldo to repeat his
story to Whitelaw Reid, who represented the majority of the stock-
holders. Reid told Waldo that the Tribune was not interested in self-
spacing type. Waldo, considering his visit a failure, returned to
Milwaukee, unaware of what Reid actually had in mind.

Soon after Waldo arrived in Milwaukee, Philip T. Dodge, the
Mergenthaler Company's patent attorney, appeared at Benton, Waldo & Co.
According to Bullen, he asked to see the punch-cutting machine, and
found out that at that time it was cutting in type metal, mot steel,
because Benton was using electrotyped matrices.

When asked if his machine oould cut in steel, Benton said

he did not know. He was not eager to stop work to experiment

for other folks. He did mot know how much good or evil

depended upon the answer to Dodge's question. However, he

was persuaded to try, Dodge agreeing to pay gim $50 if he did

not succeed, as compensation for lost time."

That evening, Benton slightly changed the cutting tools, and
successfully cut the steel punch for Dodge. Soon he received an order
to cut ninety steel punches, and when this also proved successful,
Benton and the Mergenthaler Company entered into an agreement for

62

leasing Benton's machines. Although undoubtedly some other
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pantographic device would have been invented had rot Benton's machine
been brought to the attention of the Mergenthaler Company, Henry Lewis
Bullen claimed, "Thus Benton saved the Linotype machine, with an
invention much more marvelous than the Linotype m.achine."63 The
first Benton punch-cutting machine was shipped to the Mergenthaler
company from Milwaukee on February 13, 1889.

Boyd Benton himself later wrote:

This invention proved as fundamental to the success of the

Linotype, Monotype and Intertype and other composing machines

as Edison's improvements on Bell's invention were to the

success of the present Bell-Edison telephone. My steel type-

punch engraving maching was the first to cut a perfect type

punch in metal; it was probably the first attempt in that

direction. Its importance to the Limotype machine, then in

its infancy, was acknmowledged in the first annual report of

the Mergenthaler Linotype Company issued following the date

on which my punch engraving machines were first put to work

in their Brooklyn factory, in the sentence, 'By the

acquisition of the Benton punch-cutting machine a seeminglg4

insurmountable obstacle to our success has been overcome.'
And as De Vinne put it, the success of the Linotype machine was "largely
due to the accuracy of the matrices made from Benton machine punches.
As the ocounters are deeper and the bevels truer, the types 4o not show
distortion when they have been flattened by wear."65

Thus an invention meant to aid tyvefounding instead helped to hurry
into existence the new composing machines, which would eventually lead
to the downfall of typefounding. But Benton did not regret making his
important contribution. "Though a typefounder I am fully appreciative
of the importance of the composing machines to the printing industry,”
he wrote. "It is a great satisfaction to me to have aided in their

efficiency. n66

Had Benton known of the Mergenthaler Company's problem when he
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first met Philip Dodge, perhaps he could have sold his punch-cutting
machine outright, and made a fortune on the spot. The Mergenthaler
Company would have had sole access to the machine, and later composing-
machine manufacturers such as Lanston Monotype would have been at a
great disadvantage. But instead, Benton's machine "conferred a wide-

67 It has

reaching benefit on the printing trade of the whole world."
even been claimed that "all the matrices used in composing machines
throughout the world are made by machines and appliances invented by

Linn Boyd Benton."68

--Perhaps the anonymous author who made this
claim did not know that Weibking once sold the Ludlow Company one of his
engraving machines.

In fact, ocomposing machine manufacturers came relatively close to
being deprived of Benton's machine. Before Benton knew of Mergenthal-
er's efforts or of the Lanston Monotype Company, he offered to sell his
machine to commercial typefounders, but they were skeptical and didn't
want to buy it. "Benton next offered to sell the patents and exclusive
control of his invention to MacKellar, Smiths & Jordan, the wealthiest
and nmost extensive typefounders of that period. The firm was responsive
to the proposition; a price was agreed upon; but Benton had stipulated
for the use of one machine in his own typefoundry; this the prospective
purchasers would not concede; Benton was firm, and there was no sale.”®?

By this time, Benton was slowly becoming better known in the
printing industry, even though his company was not ‘as influential as

other type foundries. The Inland Printer for September 1886 reported

that Benton was "an intelligent, entertaining, unostentatious gentleman,

a mechanical genius of whom {Milwaukee] has every right to feel proud;
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«es« One such man is of more value to the community than all the
brainless dudes to be found throughout the length and breadth of the
country."” 70
In 1890, Boyd Benton and his son Morris went to Washington, D.C. to
assist Tolbert Lanston, then inventing the Monotype machine. The
Monotype casts single types, as opposed to the Linotype's slug system.
But it too requires large quantities of mat:rices.71 Lanston had
bought several Benton punch-cutting machines, and the Bentons went to

instruct the organization in their use.-’2 By this time, Morris

Fuller Benton was 18 years old.

Other Inventions

Boyd Benton received some 20 patents in his life, 18 of which related to
printing. The first three, as already explained, were for a multiple
mold for casting leads and slugs, for self-spacing type, and for the
punch-engraving machine. Benton's other patents included:

4. tool grinder (1890),

5. font of type (1890),

6. method of making piece fractions (1895),

7. type dressing machine (1901),

8. grinding machine (1904),

9. delineating machine (1905),

10. matrix trimming (fitting) machine (1906),

11. automatic type casting machine for casting types on
angular bodies, with all kerns supported (1907),

12. depth gage (1913),

13. parallel lining device (1913),

14. apparatus for engraving shaded letters (1913),

15. improvements in automatic type casting machines,
which accelerated the speed of casting (1913),

16. machine for putting faces on brass rules (1913-16?),

17. fonting apparatus for use with multigraplhtypes,
jointly with Morris F. Benton (1922).

His tool grinder and some other machines were for sharpening and
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shaping the cutting tools used in the punch engraver. These were "so
constructed that each tool is sharpened with its point in the center of
its rotation without removal from its original position."74

Some of Benton's other inventions will be discussed in later
chapters.

Morris Benton's daughter Caroline remembers the two Bentons
consulting over some of the later inventions. "[They] would talk things
over sometimes, [but] not at the [dinner] table. Grandpa would say,
'Oh, Morris, before you go upstairs, I'd like to ask you something. And
they would go into a huddle together and discuss. ... After my
grandfather died, I [asked] my father ... about working on one of the
recent machines grandpa had perfected, and I said, 'Did you work on that
too?' And he said, 'Oh yes ...' And then I said, 'Well, vou had a
mechanical engineering degree, did you work on the others?' And he said,

'I think I worked on practically all of them.'"75

Life in Milwaukee

Morris Fuller Benton spent many hours of his youth working on his own
printing press. He had a little workshop in his house on Wells Street
in Milwaukee.76 When he was eleven, Morris made admittance cards for
children's music classes, tickets for neighborhood shows in Milwaukee,
receipts for work he did for his father, and booklets of riddles. (See
Figure 6.) He printed a funny little poem, "To an Electric Light,"
based on Twinkle, Twinkle Little Star, which contains two typos in six

stanzas.

Morris was not a strong boy. He had several diseases when he was
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TO AN ELECTRIC LIGHT.

Twinkle, twinkle, little arc,
Sickly, blue, uncertain spark;
Up above my head you swing,
Ugly, strange, expensive, thing.

When across the foggy air

Streams the lightning's purple glare;
Does the travler in the dark

Bless your radiance, little arc?

‘When you fade with modest blush,
Scarcemore brght than farthing rush,
Would he know which way to go

If you always twinkled so?

Cold, unloving, blinding star,

I've no notion what you are;

How your wondrous “‘system''works,
Who controls its jumps and jerks.

Yours a luster like the day!
Ghastly, green, inconstant ray!
No: where'er they worship you
All the world is black or blue.

Though your light perchance surpass
Homely oil or vulgar gas,

Still (I close with this remark)

I detest you little arc!

Figure 6. Printed material from Morris Benton's boyhood press.
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growing up, including scarlet fever.77 Once when he was not well
the doctor told his father that Morris should get away from Lake
Michigan, so the family moved west of the city, to Wauwatosa. Morris
set up a workshop there for his printing and for photography.

Linn Boyd Benton had a fine baritone wice, and sang as a soloist
in St. James and St. Paul Episcopal Churches in Milwaukee. He had been
a choirboy, but when his voice changed it became “gruff and growly."78
The elder Benton and his wife also belonged to a singing society in
Milwaukee, and took part in a number of Gilbert and Sullivan and other
light operas. Naturally, when they moved to Wauwatosa they still wanted
to get in to Milwaukee to participate in these things, but there was no
easy way to get home from the city at night. It was several hours by
horse and buggy, and the last train left Milwaukee too early for the
Bentons to attend the theater.

"So my grandfather and two or three hbuddies decided to buy a
train," Caroline recalled, "which they did, from the Milwaukee
Railroad." They bought an engine and one car, and could take their
friends to Milwaukee to see all the shows and other evening activities
that interested them. They would leave the city just before midnight.
The project was so successful that they had to add a second car to the
train, and then a third, and finally the railroad bought the train back
at the end of the year:.-,8

The Bentons spent most of their Milwaukee years on Wells Street,
between 29th and 31lst streets and within a block of a corporate lawyer,

Elias Huntington Bottum, and his wife Caroline Melinda Bailey. The

Bottums had one daughter, Mary Ethel, who had been born in
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Schuylerville, New York in 1877. Elias Bottum was Linn Boyd Benton's
patent attorney for his first few inventions.

The neighborhood young people gathered to form a tennis club and
bicycling club, and to take picnics to the lake shore and to the
woodlands and farms to the west of city. Morris met Mary Ethel Bottum
when she was about 13, and never forgot his first sight of her—a plump
little girl with her hair tied up in ribbohs.80 Ethel was mature
for her age, and she and Morris, although five years apart in age, got
to know each other well and made many mutual friends.

Morris left Milwaukee for Cornell University when he was 20, later
than most other students because of the time he had lost due to

sickness.
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CHAPTER FOUR

THE BENTONS AT ATF

The Merger
American typefoundries such as Benton's were not faring especially well
in the late 1870s and 1880s. "As early as 1878 the various foundries
were in trouble because there were too many of them. They had been
granting long credit to unstable printers, outfitting whole printing
plants for printers with insufficient capital, and carrying on a
murderous price war with each other."l
The problem of foundry type prices was perhaps the most confusing.
There was no mutually-accepted price list for type and equipment, so
price wars, including discounts of up to 25% or more, became common. In
the early 1880s, "efforts to organize and agree on price-fixing pro-

2 In 1886 there was an agreement to

cedures ... met with failure."
stabilize prices, but in a few years some foundries broke the agreement,
"generating in 1889 a pendulum-swing back to throat-cutting, competi-
tive, discount prices."3
Another problem was on the horizon. Mergenthaler's Linotype

machine had not yet been perfected, and the typefoundries' main business
was with the daily newspapers. "In pre-Linotype days the constantly
recurring and unforseeable exigencies of the larger newspapers in the

matter of type supplies made local type foundries necessary and more or

less profitable. Philadelphia, for instance, was too far away from
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Baltimore when a newspaper in the latter city needed immediate service;
a newspaper in St. Paul could not wait on Milwaukee, nor Milwaukee on
Chicago; nor Buffalo on New York, nor Cleveland on Cincinnati or

4

Chicago." " But by the time the Linotype came into general use, it

took most of the newspaper business away from the foundries. Dr. James
Eckman wrote, "Each machine could wipe out an entire type foundry, .. ."5

The owners of the type foundries began to realize that there was no
choice but to consolidate. After many meetings and much disagreement, a
plan was drawn up, promoted by John Marder (Marder, Luse & Company) and
Arthur T.H. Brower (Union Typefoundry, Chicago), with two New York
banker:s.6 When the oldest and most respected foundry, MacKellar,

Smiths & Jordan, joined the merger, its success was virtually guaran-
teed. On February 8, 1892, the American Type Founders (ATF) Company was
incorporated. The new company had $4,000,000 in preferred and
$5,000,000 in common stock. '

Twenty-three foundries were consolidated in the merger. Three were
purchased for cash, and each of the remaining foundry owners sold all
interests and assets to ATF, receiving cash and shares of ATF common
stock in retur:n.8 Only five American type foundries, including
Barnhart Brothers & Spindler, did not join the new company. The first
result of the consolidation was to close the weak foundries and
concentrate the work in the remaining 12, in New York, Boston (two),
Philadelphia, Chicago, St. Louis, Cincinnati (two), Milwaukee (Benton's
company), Baltimore, Cleveland, and San E‘rancisc':o.9

The first ATF president was Robert Allison, of the Franklin Type

Foundry, Cincinnati. ATF's general office was in New York, but Allison
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continued as general manager of the Cincinnati branch, and didn't travel
to the general office often. There was no central executive contol, and
no policy, except to continue along the same lines as before the merger.
Allison neglected two of the new company's most important assets, the
Benton punch-cutting machine and the Barth type casting machine. ATF
did not provide any foundry with a Benton punch-cutter, and added only
six Barth machines. The new company simply "continued the old methods
of manufacture."1?

Joseph Warren Phinney, formerly the manager of the Dickinson Type
Foundry in Boston, became an outstanding early leader in the new
company. In fact, Phinney, Linn Boyd Benton, and Henry Barth had talked
of combining into a smaller corporation in 1891, when the larger merger
seemed uncer:t:ain.11

But even though the three did join the merger in 1892, their
problems and the problems of the other foundries were far from being
solved. "There still existed the troublesome duplication of type

styles, costly to everyone ooncer:ned."12

There was very little

company spirit among the 12 foundries: they continued under the
management of their former owners, who in each case kept the original
name of the foundry foremost. There was no vision, and the financial
situation did nmot improve, because there was very little liquid capital:
"The plants and stocks of most of the type foundries had been paid for
with stock of the new company. ... As the valuations of most of the
type foundries were on a liberal basis, the company was over-
capitalized.” 13

By 1894 there was no improvement. There was no type specimen book,
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there were no new type faces, and there had been no dividends paid. The
new company was being attacked as a trust, it was badly managed, and the
stockholders were divided into two groups, each vying for control. Some
directors sold out, and others held on simply in the hopes that in a
dissolution they might resume ownership of the type foundries with which
they had been affiliated.

In one of his many Inland Printer articles, Bullen explained the

situation with compassion:

.+« the controlling interest ... was composed of as honest,

unplotting, and simple-minded a group of directors as ever

undertook to manage a big company. This group had individual
efficiency and collective inefficiency. They were helpless

against a sea of troubles aggravated by the totally ummerited

unpopularity of the company, which came to be known as the

'Type Trust.' ... Propaganda instigated against the company

at the time was decidedly dangerous, and added greatly to the

embarrassments of a management not strong enough to Qyercome

the adverse conditions with which it was confronted.

At that time, some of the employees of ATF knew a Robert W. Nelson
as a type buyer for his Thorne typesetting machines. He was a frequent
customer, and knew about the history of the company and its troubles.
Phinney talked Nelson into making a study of the possibilities of the
company, and ultimately, in 1894, to buy out the interest of a director
who had lost faith in the company.

Nelson, though unsalaried, immediately got to work, giving most of
his time to the company. He managed to unite the two factions of
stockholders, as far as each would permit. At a stockholders meeting on
October 24, 1894, the old management was thrown out, and new directors
were elected. Nelson was appointed general manager of the company at

the first meeting of the new directors. Although a prominent lawyer,

John E. Searles, was elected president, Nelson actually assumed "all
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but the legalistic duties of the president," until Searles resigned in
1901 and Nelson was elected president.15

"From the first Nelson was determined to unite ATF both in name and
function."l6 He ordered the foundries to remove their old signboards
and letterheads, and to replace them with the corporate name. He
managed to get ATF employees to transfer their allegiance from the
original foundries to the general office in New York. "One decisive,
far-reaching act followed another in rapid succession."17 The Barth
automatic type casting machine and the Benton punch cutting machine
"became sources of extraordinary economies in type precision." Nelson
organized a designing department equipped with several punch-cutting
machines under Benton's direction, and, within one month of his
appointment, he ordered 100 Barth type casters to be manufactured for
distribution to ATF's type foundries. In 1895 the first "Collective
Specimen Book" and a catalogue were issued.

Although it was too early at this time to tell, Nelson had managed

to turn the company around.

The Bentons® Early Years in New York

At the time of the merger, the Bentons were still in Milwaukee, where
they remained for ATF's first chaotic months. But Benton, Waldo &
Company would prove to be one of.the key foundries in the new company,
necessitating a move to New York.

Morris Benton entered Cornell University in September 1892, and
majored in mechanical engineering. His best grades were in mechanical

drawing,18 but he had trouble with the language requirement. His
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daughter remembers his telling her that "he had an awful time with
French. ... He kept going to take the test in French. He'd bone up on
it and he'd go in—-he only had to have a reading knowledge.... And
finally, senior year, he had his thesis all written and he had a little
trouble on that--the professor lost the thesis, and had to give him a
grade sort of off the top of his head—but finally, the French professor
said, 'I've seen too much of you. You bone up once more and come in and
we'll see what we can do.' So he went in and took it once more and [the
professor] gave him a passing grade.“19
For his Cornell thesis, Benton had to work for part of a semester
at a machine shop. He had to choose a piece of machinery in the shop,
draw blueprints of it, and build a model. Benton also designed a cannon
at Cornell. He built a model of it out of brass, and, for years
afterwards, used to fire it every fourth of July.20
Although mot a tall man (he was about 5 feet 4 inches), Morris
Benton liked sports.21 In his first year at Cornell he complained of
headaches,22 but apparently these cleared up. He weighed about 135-
-too light to be on the football team. There was no basketball at the
time, so Benton went out for the rowing team. He learned to row, but
was too light to be an oarsman and too heavy for coxswain on the varsity
crew. Nevertheless, "he went out in the shells and he practiced, and he
watched all the races, and he was a great fan. He thought that the
coach [Courtney] ... was the greatest.“23
In a letter from Ithaca to Ethel Bottum in Milwaukee dated January

8, 1893, Morris discussed his reasons for not attending a certain party

over the vacation, and told Ethel that he had received the highest mark
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in one of his classes. Apparently his relationship with Ethel was not
yet serious:

I suppose that you will be somewhat surnrised at receiving

this after what I said the last evening I was there, about

having too many correspondents, not having any time to

write, and all that sort of thing. ... If for any reason

you feel that you ought not to correspond with me do not

hesitate to let me know, but if you could sparz a few

minutes now and Eaen to write, I would be very much obliged

for the trouble.

The young man soon won Ethel's affection, and by the time she was 16
they were engaged. Her parents insisted that she wait to get married
until she had reached her 20th birthday, and encouraged her to continue
her education. They sent Ethel that same year to the Gilman School in
Cambridge, Massachusetts, where her father's sister, Caroline Bottum
Hall, lived.2’

In the meantime, Boyd Benton moved his Milwaukee foundry to New
York in 1894, leaving Waldo in Milwaukee to handle a sales office. He
also left his house on Wells Street, and Morris was put in charge of
renting it out. So Morris spent the next few summer vacations in
Milwaukee, looking after the house. Morris's daughter Caroline later
figured out why: "Grandpa must have had a lot of trust in my father,
because my father wanted to come out here [to Milwaukeel, and do
anything he could as an excuse to [be] here because of my mother."26
Boyd Benton apparently didn't know whether his new position in New York
was going to work out, and therefore didn't want to sell the house in
Milwaukee right away. But when the time came several years later to

sell it, Morris had a great deal to do with the sale.

when Ethel graduated from the Gilman School, she attended Radcliffe
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for two years, living with Dean Everett of the Harvard Divinity School
and his daughter. A picture of her at the time reveals "a lovely, tall,
beautifully proportioned erect young girl in faultless Gibson style
dress, with bull dog [the Everett's] on leash, walking down Garden
Street."” 27 Her elder daughter later remembered that, "her poise was
always noticeable, for when I went shopping with her and she slipoed on
coat or dress, salesgirls always stopped what they were doing to turn
and admire her as [a] 'model."'28
Morris and Ethel kept up a tremendous correspondence during their
years of separation. Morris kept most of Ethel's letters, which are
still in the family. When he didn't write often enough Ethel would
become 'desperate.’ She didn't like being so far away, and didn't like
the boarding school itself because of the regimentation and rules. "She
was an iconoclast. [Later,] she didn't want to get married and wear all
that white mosquito netting on her head. Her mother insisted, [and] she
wore a white dress, but she didn't like to be conventional. ... She
just wanted to go off and get married, as simply as possible."29
Morris Benton didn't set out to follow in his father's footsteps in
typefounding. When he matriculated at Cornell he was still open-minded
about his calreelr,30 and later decided to study engineering, perhaps
because he had a knack for it. He graduated in June 1896, having taken
prizes i