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Origin and Development of the Linotype Machine

WIS BULLEN

PART L.—BY HENRY L

G inventions none has a history more after Sholes had successfully passed it through the experimen-
1 that of the linolype machine.  tal stages. On Densmore's first visit to Clephane, the latter
chine first hecame commer- undertook to test every machine Sholes might make, and agreed
cially practicable in 1801 it was a comhina- o pay $150 for each machine delivered. These experimental
sn of the inventiveness of several minds, machines were made by hand. There were six of them con-
among which that of Mergenthaler was by  structed at different periods, and put to use in his business
1o means the most effective. In this review by Clephane, but, while cach was an improvement on its
% an attempt is made to award the credit due  predecessor, all revealed serious defects. Sholes came to think
to each of the various men who were concerned, consciously  Clephane was oo exacting, while Densmare persisted in the
or unconsciously, in this important invention, and thereby belief that to satisfy Clephane was to satisiy the world. So
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it proved to be, and in 1872 nothing
remained to Sholes and Densmore but
to find a manufacturer who would finance
the machine as well as make it. When
the Remingtons undertook the manufac-
ture, the first seven Remingtons were
sold to and used by Clephane, How few
inventors have been fortunate enough
to find a business man who would tr;
out their inventions and pay for the ma-
chines subjected to the trials! Vet this
spirit of invincible cobperation, which
had prevented a crisis in the affairs of the
inventor of the typewriter, was to be
more amazingly displaved in connection
with the invention of the Mergenthaler
Linotype Machine. Clephane was offered
by Densmore a large share of his inter-
est in the Sholes' invention for o com-
paratively small sum, before it passed
into the hands of the Remingtons, But
Clephane was not a capitalist, his income
being derived solely from his law repart-

broaden the field historians wha may
hereafter venture upon more detailed
narratives of the various steps of this
great event in the history of printing.

The world owes the linotype machine
primarily to the progressiveness and per-
sistency of James Ogilvie Clephane, &
court stenographer and later a practic
lawyer in Washington, D. C,, in which
city he 21, 1842
Oppressed by the tediousness of protduc-
ing manuscript copies of the notes of
himself and his employ for the law
courts and the printers, (Wep]\anv be-
came interested as early as 1866 in an
invention of a lypewriting machine
which proved to be impracticable. How-
ever, his interest in mechanical writing
induced a visit to him in 1867 by
James Densmore, the er of Chris-
topher Latham Shole: ior of the
first practicable typewriter, which was |
unched to fame and. fortune n 1875 [l " S
as the Remington typewriter, in which ing husiness, and he was compelled to

ar its manufacture was begun by E. & decline the offer. Densmore, needing
Remington & Sons at Tlion, New Vork, iereied in Megenthaleds iavention.  He I 44 maney, disposed of the larger part of his
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irom the small interest he was
v received in dividends as much as
§150,000 a year, while from the same amount of stock his
family now enjoys a much larger income.

Clephane’s objective from the beginning was to produce a
machine which would mechanically preduce copy that would

interest to other persons, yel
ahle to retain he eventu
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climinate the cost of type composition. He first tried to inter-
est Phelps, the inventor of the telegraph printing machine,
but Phelps declined the attempt, Charles T. Moore, an inv
tor of a telegraph printing machine never put to use, persuaded
Clephane that he could invent the machine he was in quest of,
The idea was Lo print law reports by means of a kevboard
on lithographic transfer paper in long, narrow strips, using
rs similar to printers’ type: d then transfer the
il to lithographic stones for printing as many copies as
might be desired. The printing characters were engraved on
wheels, one for roman, another for italic. The first of these
machines was built for Clephane by A. Hahl & Co., of Bal
more, while another machine, also designed hy Moore, for
nging the printed strips into lines and pages, was com-
d by a marlmn-.\ named Malthy in Washington. This
was in 1877, ¢ a company had been organized to
handle the process and machines —the National Machine
Printing Company, capital $28.000. Under experimental con-
ditions the printing was satisfactory, In forming lines and
pages of the required measures from the long, narrow printed
rips, justification was effected crudely and unevenly in the
manner illustrated in Fig. 2. It was when the transfer to stone
attempted that the invention proved to be unreliable.
The stone could not be depended upon to take the transfer
complete, or to reproduce it clearly when it did * take.” TIn
the building of this machine phane first came into contact
with Ottmar Mergenthaler, who was then a foreman in the
machine shap of his uncle, A. Hahl. Also, in this adventure
Clephane and Moore first learned of the difficulties in the
way of justifying lines to regular widths, Two printing
machines were made. Both were sold to a New York company
formed ta aperate them under license, and a not inconsitlerable
amount of printing was done on them, but none of it prafitahly.
But it appears thal while working on his invention of the
lithographic transier process, described above, Moore evolved
the idea of a stereotypic process, and succeeded in casting
in a mald a type-high * slug,” with printable type on its surface,
the forerunner, in fact, of the present linotype slug. Moore,
supported in his experiments by Clephane, patented his © slug ™
idea, and the Mergenthaler Linotype Company eventually
became owner of that patent. Convineed that the stereotypic
process was superior to the lithographic provess he was using,
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Clephane arranged with A. Hahl & Co. to build an apparatus
for making the matrices, the result being the Rotary Impres-
sion Machine, patented in 1879, a later and improved variation
of which iz shown in Fig. [ and described thereunder. A patent
was granted to Mergenthaler for this machine, his first inven-
tion, which was, however, the property of Clephane. A page
of matrices for the stereotypic process s shown in Such
a page was cast in a peculiar kind of mold, having a series of
brass bars which separated the lines, so that though several
lines were cast at one pouring of metal, each line left the mold
a separate slug. This stereotypic process superseded the fitho-
graphic process, Mergenthaler's connection with it ceased in
1879, It was improved at various times by other machinists.
However, this first Mergenthaler patent afforded him a basis
for becoming financially intevested in the National Machine
Printing Company. He and Hahl were each res
of the par value of $1,000 apiece, shortly after which the
owners of the invention established a machine shop of their
own in Washington, and Mergenthaler’s connection with the
evolution of the linotype machine ceased, not to be resumed
until about four years later, in 1883, Mergenthaler thought
<o little of the future of the company that in 1881 he sold
three shares for $60. Hahl, holding on a vear or two langer,
sold his three shares for $900. These shares today represent
a value of tens of thousands of (lnH:us

In 1882 Clephane pe led L. G, Hine, a wealthy lawyer
of Washingta, to seqnire s controlling interest in the: National
Machine Printing Company, which was still hopeful of its
stercotypic process. A new company, the National Typo-
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graphic Company, was formed
which acquired all the interest
in the quest of a workable ma

with a capital of $1,000,000,
nil patents-of its predecessars
: to eliminate hand com-

position. Activities in producing machines and apparatus for
the stereotypic process W increased, without profit, but
probably without loss,  Meanwhile, Mergenthaler, who had

gone into the machinist business on his own zecount on Jan-
vary 1, 1883, had been studying Clephane’s objective, Ot
of his studies he evolved his first so-called  band * machine,
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It was intended to produce papier maché matrices in single
lines to any required measure, the matrices to be assembled
as theretofore, as shown in Fig. 2. The radical new features
were the ahandonment of
letter wheels and the sub-
stitution of bands or bars of
., upon the edges of
which were engraved in re-
ef in steel all the letters
and other characters used in
ardinary type composition.
At the touch of the corre-
sponding key on the key-
board the har dropped until
the required letter came into

alignment with other let-
{ers, which formed words
and  lines The line of

punches was then pressed
into & long strip of papier
maché, which in turn was
assembled on paper and jus-
tified as in Fig. 2, after
which each page was stereo-
typed in a hand mold.
During the development
of Mergenthaler's first band
machine, the means of im-
proving it dawned on the
inventor and his associates.
One thought was: If a line
of punches can be assem-
bled and justified, why not
a line of matrices? Another
If a line of metal matrices can be assembled,

Fio, 3—bermenthaler's second *-band

thought was:
justified and controlled, why not make the cast direct from

them?  With these two thoughts the line-of-type machine
was bornl T am informed by a friend of Mergenthaler,
who worked with him in developing the linotype machine,
that it was Hine who suggested that the slugs might be
cast in the same machine that aligned the band matrices,
after he had been given the opportunity of seeing the process
of typecasting in the typefaundry of John Ryan in Baltimore.
The first casting apparatus applied in a linatype machine was
a part of a hand typecasting machine bought from John Ryan.
Mergenthaler is reparted by his biographer. Schoenrich, whose
hiography was revised by the inventor and is in fact an auto-
to have conceived the idea of © stamping matrices
type bars and casting type metal into them in the same
machine,” while on a journey to Washington for the purpose
of confessing the commercial impracticability of his first band
or type bar machine, well as it worked in the macl 2
The National Typographic Company lost no time in ordering
two of the band or type bar machines with band matrices and
with a typefounder’s casting spparatus attached

It was in July, 1884, that the first line of type was cast in
Mergenthaler’s shop in Baltimore on Bank Lane on the “band™
machine shown in Fig. 3, Hine and Clephane and their asso-
ciates believed that they now had a practicable machine, A
factory was set up in Baltimore, under the management of
Mergenthaler, and preparations were made Lo begin manufac-
turing and selling, In this first linotype machine the most
radical improvement was the introduction of a wedge justifier
In the first  band " machine Mergenthaler was still justifying
in the crude way devised by Moore, In this second * band
machine the letter bands were justified by wedges placed
between the words and spreading the lines to equal measures;
but the wedge was not Mergenthaler's invention. The patent
covering the first wedge justifier was bought by the National
Typographic Company from Merritt Gally, well known to
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printers as the inventor of the Universal Press, of which the
Colt’s Armory Press is now the most popular variation, Gally
is also the original inventor of the player piano, plaver orzan,
and other remarkable and useful inventions, It was in 1872 that
Gally was granted a patent for a machine to punch letters into
papier maché, from which to make lines of matrices, in which
justification of the letters was effected hy wedges. Clephane
and Hine and their associates believed they had reached their

The affair ended with
o banquet at which the guest of honor was Ottmar Mergen-
thaler, The banquet was presided over by Stillson Hutchins,

R b=

“band "' machine, At left,
1 which was punched
view of a * baal

— Dietailed view of Mergonthater's second *
e of the basd ) or bat. o ane else of

on
sl on
he bands were wmg toget in the 0
mnl io 1(1‘! side view of & ot band ! s fn your by whlch all
o sriking he and dropped uni
ecirel Iettor. matrix camo i i
¢ ey, Dot 00 a

by i,
w Nhon the. ine ot nulm.;x was consplh
han vk it to the mold, where it was cact, after which cach
e R s e ch " band !
ices fof every character fu the front, tnough
et on'this macl

e
ere required 0 Gl
a5 tiventy-three pics:

glé justifylng welse was
hoe details being ss in the seconid or 1884 machine, These
complicated and expensive. None of them were put. (o practical o5

proprietor of the Washington Pos?, himself a stockholder in
the National Typographic Company. To him belongs the
howor of coining the il potent word, Linotype, now the prop-
erty of the Mergenthaler Linotype Company, But, alas, the
way of an invention is hard! The much-lauded machine was
merely the promise of the actual linotype of commerce, which
didl not appear until six long and expensive years had elapsed,
(T be continued)

OBSERVE STATUS OF PRICE CUTTER
‘When you look arcund your community you will find that
the most prosperous business houses are not those that cut
prices, but those that maintain them and give value —Exchange.
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){;’—"‘( ERCENTHALER realized the impractica-
bility of his perfected band machine earlicr
than his friendly and liberal backers, Cle-
phane and Hine, The machine was much
Ltoo expensive to build and the inventor could
not get satisfactory alignment of his mat-
rices. They were amazed at the confession
of failure after o much splurge; but, cour-
ageous as ever, they resolved to defer manufacture and resume
expeniment. The new idca was the single-matrix machine —
a reversion to the ancient method of the Lypefounders — hark-
ing back to first principles and practices, as also in the case of
the casting apparatus and mold! But now more money was
needed. Already the leading newspaper publishers were inter-
ested in the impracticable band machine. Under the advice of
Stillson Hutchins (Washington Pos!), six other publishers,
Whitelaw Reid (New York Tridune), W. N. Haldeman (Louis-
ville Cowrier-Jotrnal), Victor Lawson and Melville E. Stone
(Chicage Daily News), Henry Smith (Chicago fnter Ocean),
and W. H. Rand (Rand, McNally & Co., Chicago), formed a
syndicate and set out to acquire all the available stock, at prices
averaging about $10 above par. The syndicate, however, was
able to acquire only seven thousand out of forty thousand
shares. But, as has been :aid, money was needed for further
experiment. A pool was formed of all earlier interests and
the new publishers' syndicate. For the control of the pool
the syndicatc paid, it is said. the sum of $300,000. This
arrangement was consummaled early in 1335, Melville E.
Stone succeeded Iine as president and general manager. His
first act was to attempt the removal of the factory from Balti-
more (o Chicago, but Mergenthaler, who held a prominent
pogition in the German social and associational circles of Bal-
timore, would not be moved. Stone was soon succeeded by
Whitelaw Reid as president and general manager. Reid repre-
sented D. O, Mills, his father-in-law, a California millionaire,
who invested largely in the Mergenthaler Printing Company.

In the summer of 1885 the first single-matrix machine was
finished. It was a crude affair, but in it were the first of the
invaluable single matrices now so familiar to every printer.
Mergenthaler attacked the problem of assembling these mat-
rices with little inventive genius, The 1885 machine is known
as the first “ blower ® machine. The matrices were held in
perpendicular 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
blower —a most unmechanical makeshift, which did not work
satisfactorily, However, the directors of the company, nearly
all of them newspaper proprictors hungering for economy in
their composing rooms, thought the 1885 © blower " model
was good enough. They ordered one hundred made, but Mer-
genthaler bad the order reduced to one dozen. In July, 1886,
the first of this dozen, much improved over the 1885 model,
the first linotype machine ever put to practical use in a printing
plant, was installed in a special room in the office of the New
York Tribune. The 1886 model, shown in Fig. 5, was found to
be practicable, it justified the expectations regarding its econ-
omy, but many difficulties presented themselves, which Mer-
genthaler was eager to overcome hefare beginning quantity
production. He was ordered to cease experimenting and to
make two hundred machines. Thirty of these were built by
Mergenthaler, and one hundred and sixty in a new factory in
Brooklyn. Deliveries did not begin until the summer of 1887,
In February, 1883, about sixty machines were in use in the
composing rooms of members of the syndicate. All were of
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the 1886 model, but none of them were sufficiently satisfactory.
The directors were not only impatient with the delays in manu-
facturing, but skeptical of ultimate success. While the second
hundred machines were in progress, with forty of the first
hundred unfinished, the directors ordered work suspended on
a third lot of cne hundred. As a congequence of various dis-
agreements Mergenthaler severed his connection with the com.
pany in April, 1888, leaving with it an unsatisfactory machine,
which he had been prohibited from improving. A factory was
established mm Brooklyn, and there the first two hundred
machines were completed; pevertheless at the close of 1888
the prospects for the success of the Mergenthaler Printing
Company were far from being favarable.

Fis, S~=The Mergenthaler Lmotype Machine of 1586, the second of the
¥ blower" machises, so-callod becavse the individusl mtrices were blevm to
the assembling point by a strong blast of air. The fint *“ blower * rachine was
made fn 1835, It was the Ol in which separate matrices for each charaner
were used. In this picture the alr pump 15 not shown. The matnx chanaels
were perpendicular and ia droppisg into them the matrices were quickly
damaged. Although very faulty, {cwn—: 1586 and 1890 two hundied of these
machmes wete made and Gistributed among the composing machines of the
members of the sydicate of publishesn, sxcept siaty that wore sold to a Dritish
syadicate. Ther cat excellemt slags. The ' blower * machines were quickly
scrapped when Mesgenthaler's machine of the present
mads] appeared in 1300

Mergenthaler did not losc interest in his invention. He
cstablished a small work shop with money partially procured
by selling his stock in the company that bore his name.
Towards the end of 1888 he had completed drawings for an
improved machine, virtually the machine of today, known as
the 1890 model. He applied to James O. Clepbane for finan-
cial assistance in building his improved machine, The Wash-
ington stockholders were now in opposition to the somewhat
discouraged stockholders dominated by Mills. They provided
Mergenthaler with funds to build his new machine. They were
successful in regaining control of the Mergenthaler Printing
Company, and L. G. Hine succeeded Reid as president and
general manager. Reid in his last report confessed that the
1886 machine had developed so many defects that it seemed
inadvisable to continue the manufacture The Washington
mvincibles, led by Clephane and Hine, as usual, were in favor
of persevering, When Hine became president, in January,
1889, there was not a single order on hand. The first two
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hundred machines are <aid to have cost $380,000 and were
sold for $160,000. In addition to the unsatisfactoriness of the
186 machine, the directors were now confronted with a diffi-
culty which in their own words was * seemingly insurmount-
able.” Here wa: @ machine; but no adequate means of
supplying it with matrices had been devised. The rapid pro-
duction of matrices required the rapid production of steel
punches. The typefounder may use a steel punch oaly once;
he seldom would 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 percent-
age of breakages is serious.
Steel punches akn wear out
and must be replaced imme-
diately they show signs of
wear. Steel punches cut by
hand arc very expensive. It
is said that the band-cut
steel punches of the Mer-
genthaler Printing Company
cost 85 each. This caost,
however, was a small matter
compared with the slowness
of production when cut by
hand. In 1800 the linotype
company had six or seven
punch cutters in its employ,
and these could do no more
than keep up the supply
of matrices for about two
hundred machines. Not in
all the world could enough
steel punch catters be found
to furnish an adequate sup-
ply of matrices, without
which the machines were as
useless and unsalable as a
gun wherec powder is un-
procurable. Further, steel
punch cutting is a most dif-
ficult act, few men having
the temperament to succeed
in it, while the process of instruction was slow and tedious.
Another obstacle was found in the fact that the most expert
punch cutters could not cxactly duplicate any letter they
might bave cut. If the punch of a certain letter broke, the
letter that replaced it was more or less a “ wrong font.” It
was probably a realization of this “ seemingly insurmountable
obstacle " that induced the Mills interests to give way to the
Clephane-Hine interests in the management. The Mills inter-
ests were seemingly saying good-by to their investment.

Now there was a man in Milwaukee who had been con-
fronted with a similar problem, though on a smaller scale.
He needed punch cutters and could not get them. Without
them a valuable typemaking patent — self-spacing types —
would run its course with limited profits for lack of punches
and matrices. He solved his difficulties by invenling a mar-
velous machine for cutting punches, completing it in 1884,
He knew nothing of the machine or the troubles of the Mer-
genthaler Printing Company and that company knew naught
about him or his machine, of which he had only two and
veeded no more. By the merest chance the existence of the
punch-cutting machine of Linn Boyd Benton came to the
knowledge of Philip T. Dodge, then patent attorney for the

Fia &,
chire, cn which the finst steel

The Renten punch-catting ma-
punch
xes rut for the Mergenthaler linotype

nachice, Tho socond machine bult

Hentom, ‘The Mergenthalie Printing
Company bought No, 3 in 1830 and
wveral others shontly after.  Without
this invention Mergenthaler's invention
was impraclicable.  This machine B ia
the Typographic Library and Museum
of the American Type Foundas Coar

pany, in Jersey City.

THE INLAND PRINTER

937

Mergenthaler company, Dodge immediately went to Mil-
waukee and convincerd himself of the extraordinary exactness
and rapidity of the work done on Benton’s machine. He
brought back to New York a sample steel punch; an agree-
ment was reached with Benton, whose inventinn breathed
the breath of life into a business that had found itself restrained
and restricted from selling its machines in sufficient numbers
to make their manufacture profitable. Thus Benton saved
the linotype machine, with an invention much more marvelous
than the linotype machine. Fig. 6 is a picture of the second
punch-cutting machine made by Benton. It was on this
machine that the sample steel punch was cut for Dodge. The
first Benton punch-cutting machine acquired by the Mergen-
thaler Printmg Company was shipped from Milwaukee on
February 13, 1830, In the next annual report of the Mergen-
thaler Printing Company appears the statement “ that by the
acquisition of the Benton punch-cutting machine a scemingly
insurmountable cbstacle to our success bas been overcome.”
Benton did for Mergenthaler's linotype machine what Edison
did for the Bell telephone — made it commercially practicable!

In the meantime, backed by Clephane and Hine, Mergen-
thaler was plodding along in the task of improving the machine.
He produced another model, the fourth of his independent
matrix machines, in 1830, IL had improvements, but was not
well designed and was scrapped.  EHowever, in February, 1890,
a model that was virtually the linotype machine of today was
completed. Mergenthaler had achieved his invention. Two
hundred of the new machines were ordered, one hundred to
be made in the Brooklyn factory and one hundred under con-
tract in Mergenthaler's own factory in Baltimore, for Mergen-
thaler had not been reinstated in the employment of the
Mergenthaler Printing Company.

With all serious mechanical difficulties overcome it became
apparent that more capital was needed. Early in 1801 the
Mergenthaler Printing Company (the Mills interest) and the
original National Typographic Company (the Clephane-Hine
interests) were consolidated in a new corporation, the present
Mergenthaler Linotype Company, with a capital stock of
$5,000,000, of which each of the earlier companies received
$1,500,000, while $2,000,000 was offered for sale. The Mills
interest purchased a majority of the unallotted stock, and by
doing 5o supplanted the Washington interest in the manage-
ment. Hine ceased to be president in December, 1801, and
was succeeded by Philip T. Dodge, under whose management
the company achieved a success unprecedented in the history
of inventions relating to printing. This success was shared
in by those who had supported Clephane in hig earlier efforts
and in developing the various process¢s and machines which
fell by the wayside. Mergenthaler received a royalty on every
maching sold. All were happy, more or Jess, Mergenthaler
much less than he deserved to be. The first dividend was paid
in 1894, In some years the dividend has been as high as
twenty per cent.

Under the administration of Hine, in 1800, the Rogers
typograph appeared in the market, a slugcasting machine which
was offered for sale at a much lower price than the linotype
machine. After litigation, which commenced in 1891 and
ended in 1894, the Rogers machine was declared to be an
infringement of the Mergenthaler patents. While this liti-
gation was in progress, the Mergenthaler Linotype Company
was sued by J. W. Schuckers for infringement of his double
wedge patent of 1885, The Gally single wedge was prac-
ticable with Mergenthaler's band machines, but not with his
independent matrix machines, In his dilemma Mergenthaler
copied the principle of the Schuckers wedge, the wedge space
now in use. While the Mergenthaler Linotype Company was
suing the Rogers Typograph Company for infringements, it
was defending itseli against Schuckers. The Rogers Typo-
graph Company was shrewd enough to buy Schuckers’ patent
and continwed his suit. The courts sustained the Schuckers
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double wedge space patent, so that the Rogers Typograph
Company was both winner and loser. The Mergenthaler Lino-
type Company could neither find nor devise a substitute for
the double wedge justifier, and was compelled to surrender.
The sum of $416,000 was paid by the Mergenthaler Linotype
Company to the Rogers Tyvpograph Company for the double
wedge justifier patent.

In awarding credit for the invention of the linotype machine
it must be conceded that it would have been impracticable
without the Schuckers double wedge justifiers. On the other
hand the linotype machine, with the Schuckers double wedge
gpace and its other ingemious mechanisms, would have been
cammercially impracticable without the illimitable and cheaply
produced supply of matrices which was made possible by the
Benton punch-cutting machine, and which would have been
impossible to produce without that machine. Mergenthaler
was @ persistent experimenter, a resourceful mechanic, any-
thing but brilliant in his ideas. His path as an inventot 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 he would have confined hiz failures to paper or to
experiments with the smaller but more vital elements of the
machine he had in mind. Each of his laborious failurcs brought
him mearer to the dim vision of what ultimately proved to
be a simple and effective machine. He was a man of fine
character and entirely conscientious, retaining the respect and
friendship of his patient backers, Clephane, Hine, et al., from
start to finish. Expert men who worked with him speak of
him in affectionate terms. He ardently desired to produce 2
workable type-composing machine, and az ardently he desired
to create a great new indusiry in his beloved Baltimore. He
was not a scientific student, and repeatedly it happened that
he did not begin his studies in the state of the art he was
working in until he had failed to achieve practicability in fol-
lowing his own ideas. His relations with the Clephane-Hine
interest were ideal. He suffered in spirit and in purse when
the Mills interest was in power. When he left the enterprise
in 1888, an ordinary man would have abandoned the inven-
tion, but he continued at his own expense to develop his latest
and successful model, upon which there has been no radical
improvement to this day. His name, therefore, is rightfully
attached to the linotype machine, but his invention was not
novel in any detall, except the important cne of the single
matrices and the method of distributing them, Every other
detail had been used: the mold, the casting apparatus, the
curving channels, the control of matrices by nicks, the key-
board. All these clements had been in use for many years,
but combined in the linotype machine they were not effective
without the far more scientific inventions of Schuckers and
Bentaon,

Schuckers was mechanical expert of the Homer Lee Bank
Note Company, of New York. In 1879 he patented an impres-
sion machine for making matrices, which was never put Lo
use, but one of his claims was a graduated wedge for justi-
fving, which appears to have been copied from the graduated
justifying wedge of Gally, patented in 1372. In 1885 he
patented the double wedge justifiee. In this patent the two
wedges were separate, moving against each other to increase
or diminich the space between the worde. Mergenthaler tied
the two wedges together, but the courts decided that joining
the wedges did not invalidate the principle patented by
Schuckers.

The Benton invention is a work of genivs and originality.
It cuts in steel or other metals with a fineness and precision
impassible to the hand punch cutter. It has cut a punch con-
taining the longer version of the Lord’s Prayer on a space
the square of six points, readable enly under a powerful micro-
scope. It has cut a letter “a™ on a hali-point body — 144 to
the inch! Of all the men whose ingenuity is exhibited in the
linotype maching, Benton is the only one who has genius as
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an inventor. Without his invention the work of the others
would have gone for naught, even Clephane’s indomitable
courage and perseverance,

SUGGESTIONS FOR PLATEN PRESSMEN
BY JESSE B. HAMLIN

In this age of close competition and automatic presses it
behooves any one who has to hand-feed to take advantage of
any method which will help him to do fast and accurate work.
The following devices have been in use by the writer for at
least fifteen years in a two-platen shop, and their usefulness
for a plant of that gize can not be questioned.

A corset steel or clock spring cut into picces of various
lengths and peinted at one end is a most useful aid for rapid,
accurate feeding. It can be inserted in the tympan as an end
gage where it is necessary that gripper be used on left-hand
margin; it can be used as an extension tongue to keep sheets
down to the gages; with cork attached to one end it makes
an excellent device for eliminating slurring; if paper is cut
true it can be used as a “ back stop ” to prevent sheets from
jumping, and for this purpose it is inserted point toward the
feeder and snug against the end of the sheet, about an inch
from below right-hand corner,

It is an casy matter for the average feeder to get a sheet
to the gages but a difficult one to keep it from jumping when
the platen is a little shivery and the press running more than
twelve hundred impressions an hour. By bending one of the
“points " in the shape of a question mark and inserting it
in the tympan at the lower right-hand margin of the sheet
with lobe resting on it to act as a clamp, the feeder will expe-
rience no difficulty in keeping his sheets from jumping. Of
course it should be so adjusted that the sheet will slide under
it casily and at the same time hold it firmly enough to keep
the air from forcing it back. Ii gages of the double-grip
variety are used the tongue of the gages may be used in place
of the steel point.  The feeder will probably experience a little
difficulty at first, but if he persists he will find that be will
soon be able to give his sheet just the right shove to get it
down, thereby beng able to speed up his press considerably,
with the assurance that his work is being accurately done.

Probably the most annoying thing the pressman has to con-
tend with is the drying of ink in cans. In preventing waste
from this source the writer takes the lid of a newly opened
can and punches a hole in its center, then attaches a kettle
knob. Now with a pair of tin shears he carefully cuts around
the edge of the lid =0 it will fit snugly inside the can. By
pressing this disk on the ink with enough pressure to cause a
small ring of ink to ceze around the edge he will have no mare
trouble with scumming. Before the lid is removed from a
can fixed in this manner the hardened ink around the edge
should be scraped away. If the ink is so heavy bodied that
the disk bends when being removed, the lid should be replaced
with one of beavy zinc or aluminum.

In perusing articles in Tue INcaxp PriNteR regarding
platen presswork the writer is astonished to note the number
of pressmen who advocate the use of quads as gages. With the
number of excellent gages cn the market there is no excuse
for using quads, which are cumhbersome and entail a decided
waste of time,

The use of news-print for tympan should be avoided as
much as possible, By using three or four sheets of manila
or book paper and top sheet with plate under all, a much
sharper, cleaner impression with less patching and cutting-out
can be obtained. The mark-out should be placed on sheet
just above the plate. The writer does not advocate putting
the plate next to the top sheet unless the type is new. News-
print should be used when a form of solid type is to be printed.
One sheet of news under the top sheet and three of book under
make an exccllent tympan when the form is partly solid.
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