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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.
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FIG. 9-1. A line of matrices and spacebands.

FIG. 10-1, Linotype Slug.




Em————

A Reason for Every Part n

Lo

FIG. 11-1. Simplicity of handling has estab-
lished the Linotype slug as the modern unit
of composition.

In the illustrations Figs. 16 to 20-1 one cam is shown. Since there is one cam for
every key on the keyboard, they extend entirely across the top of the keyboard
in two soldier-like rows, one behind the other.

The operator can get at them by simply turning down the spring bar 1, to the
position shown in Fig. 18-1. Thus the entire mechanism is made easily accessible.

Fig. 19-1 shows a cam removed from the keyboard. All that is necessary to re-
move one of the cams from the row is to press down on its corresponding key on
the keyboard. Then the ordinary action of the cam will raise the yoke up out of
the row so that the cam may be easily and simply lifted from its place with the
fingers. No tools whatever are needed for this removal. Cam yokes in the back
row are just as easily removed as those in the front row.

Fig. 20-1 shows the path of action started by the touch of the finger on a Lino-
type key. In this illustration, 1 is the Linotype matrix, ready to be released; 2, the
escapement mechanism described on this and page 13. 3 is the cam frame described
previously and illustrated in the enlarged views, Figs. 17 and 18-1. Also indicated
are the magazine, channel entrance, and a matrix at the distributor bar.

The finger touch is transmitted toward the “top of the picture” by the rods,
levers, etc., shown in this illustration and every one of these parts has a distinct
purpose. Every part of the Linotype is there because the machine is better for it,
and all parts fit into the big scheme of simple operation.

This picture leads us upward from the cam mechanism, to the escapement
mechanism which in turn operates to release the matrices from the magazine in
which they are stored.

Fig. 21-1 shows the mechanism which releases the matrices from their channels.
It is called the escapement.

When the operator touches a key on his keyboard, 1 rocks and makes two
small pawls, 2 and 3, slide up and down. When 2 slides down, the matrix drops.
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FIG. 12-1. A recessed slug of a size used
for body matter. It is cast in the re-
cessed mold shown in Fig, 31-1.

FIG. 13-1. Display slug.

FIG. 14-1. Linotype slugs may be cast

i with an overhanging lip which permits

large characters to lap over one or more adjacent slugs. The upper section of this illustra-

tion shows such a combination, and the lower, the two slugs separated. The mold in
which they are cast is shown in Fig. 33-1.




The Linotype Escapement 13

When this key is Row of keyboard
touched a spaceband drops “cams” shown in
Figs. 16,17 and 18-1

Brack keys for BLuE keys for WHITE keys for
lower-case letters figures, spaces and capitals
punctuation points

This lever raises the
FIG. 15-1. The Linotype keyboard. assembling elevator

At the same time, 3 catches the second, or oncoming matrix and holds it until 2
can slide up again to catch it. 2 and 3 “see-saw.”

There is one of these escapements for each channel in the Linotype magazine.
They are all in a row, usually not attached to the magazine. They can be lifted
lightly off the machine in a neat frame, as shown in Fig. 23-1.

4 and 5 are solid, stationary pieces of metal which act as braces below the parts
2 and 3, so that the continual impact of matrices against the pawls will not wear,
bend or loosen them.

The part illustrated in Fig. 23-1 contains the same number of escapements
(shown individually in Fig. 21-1) as there are channels in the magazine. It is
usually a part of the machine and is therefore not removed when one magazine is
substituted for another. This construction lightens the weight of a magazine.
safeguards it against abuse, damage in handling and dirt, all of which are re-
sponsible for transpositions and other preventable errors in composition.

When the escapement pawls release matrices, the matrices drop through the
guides shown in Fig. 22-1, upon the moving assembler belt and are hastened
down into the “stick.” or assembling elevator 6, to the left of the bottom pulley.
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A small spring 1 at the bottom of the belt gently breaks the speed of the falling
matrices. This is called the “chute” finger and is illustrated in detail'in Fig. 24-1,

There is a little star-shaped wheel 2, Fig. 22-1, of fiber which pushes the mat-
rices into a line and holds them upright. This is the star-wheel. If the operator
accidentally oversets a line and too many matrices come down, the star wheel
ceases to turn and ceases to push automatically —another instance of the Lino-
type’s almost human intelligence and self-protection.

By pushing a knob 3 at the right of the lower pulley the operator can instantly
stop the belt, so that he can, if necessary, remove any surplus matrices from the
bottom of the chute.

1—Rod which
releases matrix

3—Cam

§5—Cam yoke

2—-Trigger
Rubber roller —4

FIG. 16-1. Diagram of keyboard action.



Eeyboard Cam, Yoke, and Frame 15

FIG. 19-1. A keyboard cam and yoke.

FIG. 17-1. Section of the keyboard cam
frame.

FIG. 18-1. Another section of the key-
board cam frame with spring bar open.

FIG. 20-1. Diagram of matrix release mechanism.
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FIG. 22-1. View of assembler entrance.




Assembling the Matrices
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W

3

FIG. 23-1. An assembled escapement.
2

F1G. 24-1. The chute tinger.

A change of measure in the assembling elevator 6. or on the delivery slide (the
line-carrying device immediately above the assembling elevator), can be easily
and quickly brought about by a slight pressure on, and a horizontal movement of,

the stops 4 and 5.

The swift downward flight of the Linotype matrices is restrained at the bottom
of the belt and rails by the finger 1, shown above, and known as the chute finger.
A small tongue on the chute finger is held by spring pressure against a projecting

stud 2. The angle at which the
tongue rests on this stud deter-
mines the adjustment of the chute
finger for various thicknesses and
sizes of matrices.

On most of the Linotype mat-
rices up to and including 14-point,
and on all Duplex Display mat-
Tices, there aretwo lettersor char-
acters. That is, most matrices can

FIG. 25-1. The upper character is cast
when the matrix is riding on the
bottom rail of the “assembling” mech-
anism.

The lower character is cast when the
matrix is riding on the top rail of the
“assembling” mechanism.
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FIG. 26-1. This view indicates aligning and casting level. Assembled in this manner top
characters of the lower matrices and bottom characters of the raised matrices will be
cast in the same line,



From Assembly to Casting 19

_ FIG. 27-1. The assembling elevator.

1

FIG. 28-1. Showing the path of a
line of matrices and spacebands
from the assembling elevator to
the casting position.
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FIG. 29-1. The length of the mold slot (and the length of the slug) is determined by the
length of the piece of metal, or liner, 1. If the point size of slug is to be changed liners
1 and 2 are removed and liners of different thickness inserted (Fig. 34-1).

Where the slug is cast

- FIG. 30-1. Note the upper and lower rails (indicated by arrows ! and 2 at the right)
against which the matrices align to cast in the regular or auxiliary position as pre-
determined in the assembling elevator.

do double duty. For instance there may be a roman letter “k” and an italic letter
“k” on the same matrix. (See Fig. 25-1.)

This doubles the capacity of the magazine, which holds the matrices, and
doubles the range of the keyboard.

To get either a roman or an italic character, the operator presses the corre-
sponding key on his keyboard. The matrix drops into the frame in which the line
of matrices and spacebands is gathered—known as the assembling elevator.
(This is called an elevator because it not only gathers the line of matrices and
spacebands, but, after they are assembled, elevates them about five inches, to a
position from which they are transferred to the “casting” position.)

The operator can decide whether roman or italic is to be cast. (See Fig. 26-1.)

In the assembling elevator and throughout the entire delivery mechanism
there are two rails, or tracks, on which the matrices rest and ride. If matrices are
assembled on the top rail, characters punched in the lower position will be cast:
if assembled on the bottom rail roman characters will be cast.
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1

FIG. 31-1. Recessed mold.

FIG. 33-1. Advertising figure mold.
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Besidesitalic, the two-letter
matrices are used to carry
bold face, small caps, and in
some cases a second type-face.

Single characters, words,
sections of lines or entire lines
may be set in bold face, in
roman, italic or small caps, at
will and without loss of time.

The operator will determine
which rail the matrix shall as-
semble on, by pressing in or
pulling out on the small lever
2, Fig. 26-1. This lever controls
the first half-inch of the top
rail —throws it in or out. If it
is in, the matrices are all as-
sembled on the top rail (thisis | a0
called the auxiliary position). ' FiG. 34-1. View of method of changing mold liners.
If it is out, the matrices are all
assembled on the bottom rail (this is called the regular position).

If the operator leaves the first half inch of the top rail in, all
of the matrices will assemble on the top rail, and be cast in the
auxiliary position. If he leaves this first half inch
of the top rail out, all of the matrices will then
assemble on the bottom rail and be cast in the
regular position.

1
/

FIG. 36-1. The simple
two-letter attachment. Adjust-
ing screw 1 comes down on point 2, when
this attachment is in use, and prevents
the first elevator from descending far-
ther. The matrices are thus held higher
than usual, and the cast is made from
FIG. 35-1. The first elevator. y their auxiliary characters.
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FIG. 37-1. This is a back view of

the vise-like jaws between
which the matrices and spacebands
are held while they are in the casting position in front of the mold. The mold disk, of
course, is not shown here as it would make this view impossible.

The assembling elevator, Fig. 27-1, is, in simplest terms, a device which catches
and holds the assembling matrices and spacebands until there is a line full of
them. It serves much the same purpose as a printer’s stick. When it is full the
operator depresses the lever 2 at the right of the keyboard, which lifts the assem-
bling elevator about five inches, from which position the delivery slide 3 auto-
matically carries the matrices and spacebands to the left into a jaw also having
two rails which lowers them into position in front of the mold. This jaw is shown
in Fig. 35-1 and in a different position in Fig. 38-1.

The matrices and spacebands face a mold in the disk and form the front of a slot
into which molten metal is forced. There are four such molds on the large revolv-
ing disk (the mold disk).

It takes only an instant for the metal to be forced into the slot-like mold and
into the characters in the matrices. The metal quickly cools, forming the Lino-
type slug with its clean new type.

The molds are adjustable to cast lines of varying length and thickness. These
molds are removable and there are several different kinds, a number of which are
shown in illustrations Fig. 29 to 33-1.

The center of the mold disk 1, shown in Fig. 28-1, page 17, is filled with circulat-
ing water for cooling—an exclusive Linotype feature, which permits greater
speed when casting large slugs, guards against over-heating of mold and disk,
and insures greater accuracy of product.

Fig. 29-1 shows a Universal Adjustable Mold removed from the disk with the
main parts separated. It is adjustable as to the length and thickness of the slug it
will cast. By removing the two pieces of metal (liners) 1 and 2, and substituting
them with others, slugs of any length from 5 to 30 picas and from 5 up to 14 point
in body may be cast.
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FIG. 38-1. Another view
of the first elevator, this
time from the right-hand
side. It shows the position
of the first elevator at the
time of casting.

FIG. 39-1. The automatic safety device
known as the Vise-Automatic.
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FIG. 40-1. Gas-heated metal pot.

Not more than one or two minutes are required to adjust the mold for any
body and measure described. Since there are places for four molds in the disk,
any one of which may be used at will. the necessity for changing liners arises
only infrequently. Disks to accommodate six molds are provided for special needs.

In order to lead matter it is only necessary to use liners thicker than the face
used. For instance, if leaded 6 point is required, 8 point liners may be inserted in
the mold and 2 point leading will result.

It is not necessary for the thicker Linotype slugs to be solid metal. So, for the
sake of light weight and quick cooling, provision is made for casting slugs with
cavities, or recesses.

The Recessed Mold, shown in Fig. 31-1, is provided for slugs from 10 to 14 point.
Note that the lower surface of the top section has rectangular projections and
grooves 1. The molten metal is forced into these grooves, and forms supporting
ribs beneath the “type” face. The rectangles form the recesses 2. In this manner,
the weight of the slug is reduced about one-third.

The ribs give more than sufficient support to the face for normal stereotyping.
electrotyping or direct printing.
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Bulb for mouthpiece Bulb for crucible
temperature temperature
control ; control

Pump to

Electrie force metal
heaters from well
into mold

Space is
Plunger filled with
well from insulating
which metal material to
is forced to the mold prevent loss of heat

FIG. 41-1. Cross section of Linotype electric pot.

FIG. 42-1, Gas pot with
metal feeder.

FIG. 43-1. The pot pump
stop. Arm 1, which locks the
pump lever 2, does not move
back and allow pump lever
to descend unless the front
part of operating lever 3 is
pressed to the right by a
completely filled line of mat-
rices and spacebands. If arm
1 has not moved back, catch
block 4 on pump lever comes
in contact with arm I and
keeps the pump lever from
Plunger in metal pot descending.
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FIG. 44-1. Linotype mouthpiece.

Extra large slugs from 18 to 45 point, for display composition or head-letter
composition, are cast in a Display Mold, Fig. 32-1, which forms greater recesses in
the slug. The large projecting rectangles on the lower surface of the upper section
of the mold, mean just that much metal saved in casting. The metal flows into the
grooves between the rectangles and the supporting ribs in the slug result.

Lighter slugs cool more quickly and permit speedier composition. And lighter
slugs are, of course, more conveniently handled. Furthermore, if slugs are to be
stored, less metal is tied up.

Slugs with overhanging characters are cast in the Advertising-Figure Mold,
shown in Fig. 33-1. The “overhanging” portions 1, are cast against an extra-
thick lip 2. The combination of such slugs is illustrated in Fig. 14-1.

This mold provides the greatest possible range of type sizes and thus enables
the operator to compose advertising and similar copy with a minimum of time
and effort.

It is not necessary to remove the Linotype mold from the disk (and thus expose
it to injury) in order to change liners for different lengths and thicknesses of
slug. Nor are special tools necessary.

First loosen the three screws 1, shown in phantom in Fig. 34-1. Then, with the
same screwdriver, the liners are easily slipped from between the cap and body of
the mold. Little notches in the
tops of the liners are especially
cut in order to accommodate the
screwdriver. If the length only
is to be changed, the right-hand
liner need not be removed.

Returning now to the progress
of the matrices through the ma-
chine, after the niatrices and
spacebands are assembled into
a line in the assembling elevator
and lifted, they are carried to
the left into the first elevator
and arrive in the position 1,
shown in Fig. 35-1.

This first elevator lowers
them into the space between a
pair of vise-like jaws into the
position 2, which they will oc-
cupy while the Linotype slug.is
FIG. 45-1. View of mold disk with section re-  being cast from them. The left-
moved to show back knife. hand vise jaw 3, is adjustable to
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After the slug is
cast mold disk
makes three-
quarters of a rev- ;
olution to ejecting position

as shown.

Arm which transmits
pressure against rear end of blades.

57

3—If this bar
is moved
higher, more
of the ejec~
tor blades
are pushed
forward;
i.e,itisset
toejecta
4—These blades are pushed forward longer slug.
against the slug—ejecting slug from
the mold in which it was cast.

FIG. 46-1. Illustration of the g
action of the Universal Ejector.

vary the length of the line of type on the slug in accordance with requirements.

After the casting operation is completed, the first elevator lifts the matrices
and spacebands to a position higher than that shown in Fig. 35-1, from which
position the matrices are transferred to the distributing mechanism and the
spacebands to the spaceband box. (See Fig. 50-1.)

Fig. 36-1 shows the Linotype attachment which enables the operator to cast
a slug from matrices in the auxiliary position without bothering to assemble the
matrices in the auxiliary position in the assembling elevator.

For instance, when the operator wishes to cast several lines of italics from
matrices on which there are both italic and roman characters, he simply sets the
matrices in the normal way, then flips the filling-piece 3 over to the right. It
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FIG. 47-1. The Universal Knife Block.

FIG. 48-1. A rear view of the
knife block showing the project-
ing screws 3 in the sector set to dif-
ferent lengths to act differently upon
point 4 as the sector is moved.

FIG. 49-1. Slug galley.



