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THIS BOOK

For more than half a century LINOTYPE has main-
tained a policy of sharing the technical experience of
engineers, plant machinists, operators, and typogra-
phers with Linotype users everywhere.

This book has been compiled in the interest of
maximum production with minimum waste and de-
lay, through continuous, uninterrupted operation.

The helpful hints are intended to assist Linotype
users in diagnosing troublesome conditions if they de-
velop. They represent the best judgment of Linotype
technical experts from here, there and everywhere
although no pretense is made that in some cases there
may not be other remedies. Nor are these brief com-
ments to be considered as comprehensive discussions
of the mechanics or maintenance of Linotypes. Com-
petent Linotype machinists devote lifetimes to study-
ing and developing newer and better methods of
maintenance, frequently with consequent improve-
ment in production, both in quantity and quality.

The Big Scheme of Simple Operation has been
previo.usly printed in booklet form and is included
here as a brief and graphic story of what the Linotype
is and of the principles of its operation in the belief
that it will prove of interest to many readers.
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FIG. 1-1. A Model 31 four-magazine Linotype. Many of the detail illustrations in this
book are based upon this model. There are variations for specific purposes in other
models, but the big scheme of simple operation applies to every Linotype.




THE BIG SCHEME
OF SIMPLE OPERATION

What the Linotype Is

HE LINOTYPE is not a type-setting machine. No types are used in it. It
composes with matrices—small brass units having characters indented in the
edges—hence the name “matrix.” These matrices are assembled into justified
lines. From the matrix line the Linotype automatically casts a solid bar, or line,
of type. This bar is known as the Linotype slug. It is ready for use when it leaves
the machine.
The Linotype has four major divisions:

1. The Magazines which contain the matrices.—They represent type cases.
Because every matrix circulates automatically back to its place in the magazine as
soon as it has served in a line of composition, a font of matrices is small in number
compared with a font of type. A magazine is so compact and light that the oper-
ator can handle it without exertion, and can produce a variety of composition by
simply changing magazines.

2. The Keyboard and its related parts.—This controls the release of the matrices
from the magazine in the order in which the characters are desired. The Linotype
operator, from his seat at the keyboard, has complete control of every function of
the machine. His duties are limited merely to operating the keyboard keys—
justification and distribution are mechanically automatic.

3. The Casting Mechanism.—This division of the machine makes the Linotype-
equipped printer his own type-founder. The justified line of matrices is presented
automatically to the casting mechanism, molten type-metal is forced into the
indented characters on the edges of the matrices, and the cast line, a single unit
with a new type-face, is delivered to the galley on the machine, precisely trimmed
and ready to go into the form.

4. The Distributing Mechanism.—When a line of matrices has served for cast-
ing the line of type, it is lifted automatically and carried to the top of the maga-
zines, where, by a simple though ingenious system, each matrix is delivered to
its proper place in the magazine, and is ready to serve again. Thus in the Lino-
type-equipped shop there is no distribution of type.

The small piece of brass shown in Fig. 4-1 is the key to everything the Linotype
does. On the edge you will see indented characters. It is from these that the raised
printing characters are cast on the face of the Linotype slug.

The Linotype is, in simplest terms, a machine for (1) assembling a number of
these matrices in a row, or line; (2) automatically spacing that line to a desired
length; (3) holding the indented characters of this line up against a casting mech-
anism of which they become a part and which molds the line of printing charac-
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FIG. 2-1. Phantom illustration showing each stage of the circulation of the matrices
through the Linotype.

ters on a bar or slug; and (4) transferring this line of matrices to their original
positions in the magazine (see Fig. 6-1) where they may be used again. All these
operations are automatic.

Note the teeth at the top. Each character has a different set of teeth. These
guide it back to its proper place for repeated use.

The Linotype Company carries a stock of many millions of these matrices.
Each of them requires an average of seventy different operations of extreme
precision and careful inspection during the course of manufacture.

The spaceband consists merely of two thin wedge-shaped pieces of metal. They
taper in opposite directions so that the outside faces are always parallel.



Matrices and Spacebands Vi

One of these will make a space between two words. Whenever the operator
wants a space, he touches a special key on the keyboard, which makes one of
these spacebands drop into

the row of matrices.

When the operator has as-~
sembled a line of matrices
and spacebands, he sends it
to the casting position. A bar
rises and presses against the
bottom of all the spacebands
in the line and automatically
justifies the line to the proper
length.

This occurs because the
upper part of each wedge is
held firmly while the lower
part rises and widens the
space as needed.

FIG. 3-1. The cams assembled on the shaft actuate After the castmg.operatlon
and control most of the mechanical actions of the they are autornz-itl.ca]ly Te-
Linotype. A one-third horse-power motor drives the turned to the original posi-
entire machine. tion, and are, of course, used

over and over again.

Fig. 8-1 shows spaceband as it drops into the row of matrices. Notice that the
bottom of the spaceband is beveled so that it will strike the matrix a glancing
blow as it arrives, without causing damage to the matrix.

Fig. 9-1 shows a row of composed matrices and spacebands as they are assem-
bled by the Linotype. The spacebands are shown partially raised to emphasize
their function. With spacebands dropped, the line is ready to move over in front of
the mold where the Linotype slug (shown in Fig. 10-1) will be cast from them.

These matrices and spacebands are assembled in a “stick” which holds them in
arow until the line is complete. This “stick” is called the assembling elevator, and
is shown in Fig. 27-1. Fig. 26-1 shows another view (greatly Matrix
enlarged) of the elevator alone, and indicates how matrices " Combination
are aligned for proper positioning. ' Teeth

A Linotype slug—a bar of metal with raised o
characters on its printing edge —is shown in Fig.
10-1, It is cast in the mold shown in Fig. 30-1,
and this is the “line o’ type” from which the
Linotype gets its name.

The Linotype is a machine for manufacturing Casting
these slugs. It does this by assembling a line of Edge
matrices and spacebands (as shown on page 10,
Fig. 9-1) and holding them against the mold into
which molten metal is forced, producing the cast
slug as shown in Fig. 10-1, page 10.

Six lines can be assembled, cast and distrib-
uted by the Linotype while one line would be
set by hand, one-type-at-a-time. And after the
slug is used it does not have to be distributed as
does hand type. It is simply remelted and used
again and again. The Linotype produces new  FIG. 4-1. The Linotype matrix.
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FIG. 5-1. A few matrices of a wide variety of characters commonly used in printing.
They are made in sizes from 4 point to condensed 60 point.

type matter, then, for every job, which, of course, improves the printed appear-
ance because of its correct height and clear, sharp surface.

Linotype slugs are much more easily handled than single type. It is possible to
pick up 50 or more of them at one time without pi-ing, so that make-up is simpli-
fied. Corrections in Linotype composition are made more expeditiously than in
any other matter, Errors of omission through dropping or pulling out of single
characters are entirely prevented.

FIG. 6-1. Linotype matrices are stored in magazines, from which they are released as
explained on page 9. In this illustration the upper magazine has been cut away
longitudinally to show all matrices of one character in “channel” which retains them.



Releasing Characters From the Magazine 9

Large faces as well as small are set on the Linotype
in modern composing rooms. Fig. 13-1 shows a Lino-
type slug of large face with a body that is partly
hollow (or recessed). Large slugs are cast this way to
save metal and decrease weight.

When the operator touches one of the keyboard
keys, the desired character is immediately released.
Or if he touches the spaceband key, a spaceband is
released and dropped.

The keyboard is built and arranged for speed and
ease of operation. The keys for characters most fre-
quently used are within easiest reach. The keyboard
is set at the proper slope for the comfort of the opera-
tor’s hands.

Only the lightest touch of a key is required to re-
lease a matrix or a spaceband.

When the operator touches a key of the Linotype,
his action is transmitted into an upward push on rod
1, Fig. 16-1, which operates an es-
capement to allow the matrix todrop.

The action of the device shown in
Fig. 16-11s to transmit the operator’s
downward key pressure into the
right kind of upward pressure.

This upward pressure is a cor-
rectly timed pressure, quite dif-
ferent from the human irregular
pressure of the operator on the key.
The cam device, 3, Fig. 16-1, is one of
the things that makes the Linotype
so smooth-running, so satisfactory
and simple in its continuous opera-
tion over a period of years.

When the operator presses the key, it releases the trigger 2
and allows the cam to drop onto the rubber roller 4, which
rotates the cam and thereby makes the cam yoke 5, operate as
a lever. The inner (right-hand) end of the cam yoke raises rod
1. The outer end remains in its regular position. When the cam
has turned completely around, the cam yoke is
caught up on trigger 2 again, to await its duty.

There is one of these devices for every key on
the Linotype keyboard. They are in two rows just

Beveled

edge
FIG. 7-1. Front and side
views of the Linotype
spaceband.

at the top of the keyboard. A section of —_—
the rows appears in Figs. 17 and 18-1.  Reference

The operator merely “starts some- side of
thing” when he lightly touches a key matrices Beveled
on the Linotype keyboard. By tipping edgei,lzo
the trigger 2 he starts a mechanical matrsiges:
Process which releases a matrix. This alancing blow

enables him to touch keys as fast as his
fingers will travel. The average is about
150 matrices a minute.

FIG. 8-1. View of spaceband dropping into
line of matrices.



