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UNITED STATES

PAaTeENT OFFICE,

CHARLES SEARS, OF CLEVELAND, OHIO.

MACHINE FOR MAKING LINOTYPES.

SPECIFICATION forming part of Letters Patent No. 489,503, dated January 10, 1893.
Application filed December 10,1891, Serial No, 414,634, (Nomodel.)

7o all whom it may concern:

Be it known that I, CHARLES SEARS, a citi-
zen of the United States, residing at Cleve-
lIand, in the county of Cuyahoga and State of
Ohio, have invented certain new and useful
Improvements in Machines for Making Lino-
types, of which the following is a specifica-
tion.

My invention relates to the produection of
linotypes, that is to say single types each of
which bears on its printing edge all of the
characters which are to appear in a single line
of printed matter. '

Several machines adapted to produce lino-
types have been devised in which independ-
ent matrices, each bearing a character, are
assembled in line, after which a mold box is
moved against said assembled matrix line
which closes the open edge of the mold box,
and molten metal is injected into the mold,
thereby producing the linotype. The Mer-
genthaler linotype, and the Rogers typograph
are machines, now well known, of this gen-
eral character. But with these machines and
with all other machines, for casting a lino-
type, with which I am acquainted, the entire
linotype,—body and printing edge, is cast at
one time. In order that these linotypes may
be cast snecessfully, the mnold must be so warm
that it will not prematurely chill the molten
metal and thus prevent the proper filling of
the mold. For this reason, and for the addi-
tional reason that the linotype contains quite
alarge body of metal, the hardening of thesaid
metal takes a long time, by comparison with
my method hereinafter deseribed;and,clearly,
the linotype must be hardened before it can
be removed from the mold and the matrices
distributed. In all machines which assemble
matrices, the loss of time due to this cause is,
in the aggregate, large; and it is especially se-
rious in machines like the Rogers typograph,
in which the assembling operation must cease
until the linotype is cast and the matrices
distributed. So alsotheloss of time which re-
sults from the necessity for using a warm mold
into which the molten metal is injected and
the waiting for the large body of metal com-
posing the type to cool, is serious and very
objectionable in cases where the linotypes are
cast from a speecially prepared matrix, as for
example the wood matrix described and

claimed in my prior patent No. 446,930, dated

February 24, 1891. o

The primary object of my invention is to
save time in the manufacture of linotypes, al-
though other obvious advantages result from
the use of the invention. The savingin time
results from the employment of a Very.small
quantity of metal which is injected into a
cold mold,—said mold containing a previously
prepared hard body orslug, and being in con-
tact at its open edge with the line matrix,
whereby the printing characters and a thin
integral backing are cast against, and attach
themselves to, said slug. The smallness of
the space to be filled by the molten metal and
the forcing of the metal, simultaneously,
through numerous small orifices into this
space are both important factors which make
it possible to fill the space instantaneously
and before any part of the molten metal so
sets and hardens as to prevent the filling of
the said space, while, at the same time, the
quantity of metal employed is sosmall that it
becomes hard and ready to be removed as
soon as the mold is filled.

Referring now to the drawings, Figurel is
a side elevation of my machine, to be herein-
after deseribed, with which my improved
method may be practiced. Ifig. 2 is a plan
view of thesame. Fig.3isanend view,partly
in section at the point indicated by line 3—3
of Fig. 1. Fig. 4 is a sectional view on line
4—4 (seen in Fig. 2) through the matrix and
its holder, slug and its carrier, when the
matrix and slag have been moved close and
parallel to each other, and the space between
them has been inclosed. Fig. 5 is a top view
of the slug carrier,—the upper clamp thereof
being partly broken away-—and the means
for closing the ends of the space between the
matrix and slug. Fig. 6 is a side view of the
same parts. Fig. 7 is a transverse sectional
view (enlarged) of the lowerknife-edged plate
of the slug carrier. TFig. 8 is a plan view of
said plate. Fig.91isa perspective view of the
completed linotype. Fig. 10 is a perspective
view of the wood matrix with which this ma-
chine is especially adapted to be used. ,

The frame of the machine shown consists
of a top plate A, a base plate A’ and the con-
necting standards ¢ a, in which the driving
shaft J is journaled. Upon the upper side of
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the top plate A two hoppers h and ¢ are se-
cured, the first adapted to hold the prepared
wood matrices T and the other adapted to
hold the preparedslugs I. Thelength of the
slug I (which may be of type metal, or any
other suitable metal) is equal to the length
of the desired line. Thethickness of the slug
is equal to the height of the letters plus the
“leading” or the space desired between the
lines. The width of the slug is so much less
than the height of the type, that when the
printing charactersand theirconnecting back-
ing is east thereon, the resulting linotype is
type high. The wmatrix H is a trifle longer
and thicker than the slug, for reasons which
will hereinafter appear. Its width is imma-
terial, provided it fits the matrix holder.

Pivoted to the under side of the top plate
by means of the bolts b’ ¢’ are the swinging
arms 3 C. In the upper side of the top plate
A are formed trausverse ways or channels, in
which the matrix holder and slug carrier
travel. The arm B is slotted longitudinally,
as shown by the dotted lines in Fig. 2; while
the plate A is slotted transversely, as shown
in Figs.2and 3. A pin ?? passes through the
slots in the arm B and top plate A, last above
referred to,and is connected with the bottom
plate D of the matrix carrier. The arm C
and the top plate A just aboveit are similarly
slotted, and a similar pin ¢® passes through
said slots and is connected with the bottom
plate E of the slug carrier.

Keyed or otherwise secured to the driving
shaftare the twodisksFand G, which havecam
groovesf g in theirfaces, in which groovesthe
lower ends of the pins ¥® ¢® project,—which
pins are secured to the arms B and Crespect-
ively. When the shaft revolves the arms B
and Care caused to oscillate upon their pivots
by reason of the engagement of the pins 3 ¢
in said cam grooves.

The oscillation of the arms B C causes the
plates E and D to move toward and from each
other.

Pivoted to the plate D is a bent lever K,
one end of which lies over the plate D and is
connected with a clamping plate d. The
other end of thelever K lies against theside of
the disk I which isin the form of a cam. A
similar lever K’is pivoted to the plate Eand
is connected at one end to the clamping plate
e, while its other end bears against the side
of the disk G.

d’ represents a shoulder upon the plate D
against which the bottom edge of the matrix
rests. The plate E is provided with a sini-
lar shoulder e’ against which the bottom edge
of the slug rests. Secured to the top of the
plate E is a thin steel plate ¢® equalin length
to the linotype to be formed; and secured to
the under side of the clamping plate e is a
similar plate €% The outer edges of both
these plates are sharpened, thereby forming
knife edges. The meeting edges of the plates
D and E are cut away beneath the slug,
thereby forming aslot between them approxi-

mately as long asthe slug. Directly beneath
the slot between these plates D and Eisa
slot a® in the plate A.

Bolted to the plate A so as to discharge into
said slot a® is the spout L of the melting pot
M, through which the molten metal is forced
from said melting pot, in the manner herein-
after described.

The plate ¢® is provided with numerous
small jet openingse* directly over the slot be-
tween the two plates D and E.

a’ represents a plate, equal in thickness to
the thickness of the slug, which is attached
to the plate A. «fis another similar plate
also attached to the plate A. The distance
between the proximate ends of these plates is
exactly equal to the length of the linotype.
Each of these platesis provided with a sharp-
ened knife edge, which faces the matrix when
the same is in its holder. The plates E ¢?on
one side, the plate e ¢® on the opposite side,
the two end plates a® af together with the
shoulder constitute the mold within which
the line slug is held during the ecasting op-
eration, and the open face of said mold is
closed by the line matrix, as hereinafter de-
seribed.

a’ represents a transverse slot through the
plate A through which passes a block P. To
the upper side of said block, a pusher plate
R is attached, which plate is adapted to slide
undertheloweredge of the hoppers and tand
to engage with and push out of said hoppers
the lowermost matrix and slug therein con-
tained. A bent lever S is pivoted to the bot-
tom plate A’. One arm of this lever extends
upward, and a pin p which is secured to the
block P passes through a slot in this arm of
the lever; the otherarm of the lever extends
to a point where it will be engaged with a pin
g* on the disk G, as the shaft revolves, there-
by moving the arm of the lever so engaged
downward. The spring sisarranged to move
the lever in the contrary direction when the
movement of the pin permits it.

The melting pot M contains a pump by
means of which the molten metal is foreced
through the spout L and thence through the
jet openings e* into the mold,—that is to say
the inclosure space between the matrix and
the slug. The specific construction of this
pump is not material to the invention. Any
suitable pump may be employed. Pivoted to
the top of the melting pot is a lever m by
means of which the pump piston is operated.
The outer arm of this lever is provided with
a pin which engages in a cam groove in the
face of the disk T which is rigidly secured to
the driving shaft J. This cam groove (shown
more clearly in Iig. 1) is quick acting, and
only about a quarter of the time of one revo-
Iution is required to operate the lever m
through itsentire range of motion,~~thatis to
say the motion which forces the metal into
the mold and withdraws the surplus,

The operation of the mechanism hereinbe-
fore described is as follows,—the wood mat-
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rices H are placed in the hopper 7 with the
edge in which the matrix is formed facing the
hopper, <. The previously prepared hard
metal slugs I areplaced in thehopper4. The
edge of said slugs upon which the molten
metal is to attach itself should be roughened
or provided with tongues or grooves as the

‘case may be, around or'in which the molten

metal may harden. I prefer to use a slug
having a tongue on its edge, substantially as
shown in Fig. 9. The shaft J is now set in
revolution. The first action in the process of
forming the linotype consistsin operating the
lever 8 so as to move the pusher plate R for-
ward, thereby forcing the lowermost matrix
and lowermost slug out of their respective
hoppers and into their respective carriers,—
that is to say between the plates E eand D d
respectively. Mounted on the pressure plate
¢ and extending through an openingin it are
the obliguely set rollers V which are pressed
down by the spring V’ which bears upon their
axle. As the slug is being pushed between
the plates E and e, these wheels, which have
roughened edges, are revolved by the friction,
and in their revolutions they force the slug
against the shoulder ¢’. Similar wheels W,
similarly formed and similarly pressed down
by the spring W’ are mounted upon and ex-
tend through a pressure plate d, and force
the matrix block against the shoulderd’. As
theshaft continues to revolve the cam grooves
g and f respectively swing the arms B and C
upon their pivots. This causes the move-
ment of the matrix holder and slug carrier
toward each other, The knife edges of the
plates ¢ ¢® are forced into the edge of the
matrix block, and so also are the knife edges
on the plates a®a’ therebyineclosing the space
between the matrix and slug. Just before
the matrix and slug arrive at the position
shown in Fig. 3,—that is to say nearest to-
gether, the cams on the edges of the disks F
and G move the levers K K’ and cause the
pressure plates d and e to press firmly down
upon the matrix and slug respectively. Im-
mediately after the space between the matrix
and slug is closed, the cam T operates the le-
ver m of the pump, the molten metal is there-
by forced through the spout 1. and through
the small jet openings e, thus completely fill-
ing the mold with molten metal. The quan-
tity of metal necessary to fill the space is so
small that, as before stated, it hardens almost
instantly, and when the lever m is moved in
the reverse direction, the surplus metal, still
molten, is drawn back toward the melting pot.
The continued revolution of the shaft causes
the plates D and E to be moved apart,there-
by separating the matrix block and linotype
which has been formed. The clamping press-
ure upon the plates d and e is then released.
The lever S is again rocked, and the pusher
plate moved forward pushing in front of ita
matrix block and aslug,into position between
the plates D d and E e respectively, as be-
fore explained. These new matrix blocks

and slugs push before them the matrix block
last used and the linotypes formed into the
slides X and Y respectively, by which they
may be carried to anyconvenient and desired
point.

The operations above described are per-
formed automatically, and all the attendant
has to do is to see that the machine runscor-
rectly and that the hoppersare kept supplied.
One of these machines is capable of forming
linotypes about five times faster that the ma-
trix blocks can be prepared.

The linotype producedin the manner above
explained, consists of a previously formed
metal body, having the printing characters %,
and their connecting backing ¢’ firmly at-
tached to its edge.

I am aware that I am not the first to make
a linotype having a hard body and an at-
tached edge bearing the printing characters.
The St. John patent No. 435,777, dated Sep-
tember 2, 1890 shows and describes such a
linotype. I do not, therefore, claim that the
article itself is new. The method proposed
by St. John for forming said linotype is, how-
ever, entirely different from the method here-
inbefore described.

As I have before stated, the machine here-
in shown and described is particularly adapt-
ed to be used in forming linotypes from ma-
trices formed in the end fiber of wood blocks,
but the machine may be easily adapted to
form linotypes from any sort of matrices
whether made in a single piece or formed
from independent matrices assembled to-
gether in line.

Having thus described my invention, what
I claim as new and desire to secure by Letters
Patent is:—

1. In a machine for making linotypes, a
mold, mechanism for automatically pushing
a line slug into said mold, and mechanism
for ciosing the face of said mold with a line
matrix, combined with a melting pot, a pump,
suitable connections between said pump and
the mold, and mechanism operating the slug-

feeding mechanism, the mold-closing mechan-

ism, and the pump, substantially as and for
the purpose specified.

2. In a machine for making linotypes, a
mold having a plurality of small openings
through one side thereof, mechanism for au-
tomatically pushing a line slug into said
mold, and mechanism for closing the face of
the mold with a line matrix, combined with a
melting pot, a conduit through which molten
metal may be forced from the melting pot to
and through said small openings in the mold,
a pump for forcing the molten metal through
said eonduit, and mechanism operating said
slug-feeding mechanism, mold closing mech-
anism and pump, substantially asand for the
purpose specified.

3. In a machine for making linotypes, a
movable matrix carrier, a movable slug car-
rier, two receivers for holding the matrices
and slug respectively, feeding mechanism
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whereby said matrices and slugs are fed one
by one to their respective carriers, the knife-
edged plates of the slug carrier, and the end
plates @® af, combined with a melting pot, a
conduitadapted to conduct melted metal from
the melting pot to and to discharge it into
the space between the matrix and slug, a
pump, a driving shaft and suitable connec-
tions between the shaft and the movable parts
berein named whereby the same are operated,
substantially asand for the purpose specified.

4. In a machine for making linotypes, a
movable mold adapted to contain a metal line
slug less than type high, mechanism for auto-
matically feeding said slugs one by one to
said mold, and mechanism for moving said
mold against a line matrix, combined with
mechanism for injecting molten metal into
said mold, mechanism for automatically eject-
ing from the mold the linotype thereby
formed, and a driving shaft by which said
movable parts are operated, substantially as
and for the purpose specified.

5. In a machine for making linotypes, a
transversely movable matrix holder, a trans-
versely movable slug carrier having top and
bottom knife-edged plates, of which the bot-
tom plate is provided with a plurality of jet
openings, and mechanism suitably connected
with a driving shaft for moving said matrix
holder and slug carrier, combined with knife-
edged end plates, an automatic feeding de-
vice,a melting pot, a pump, a conduit through
which the molten metal maybe forced by the
pump from the melting pot to and through
said jet openings, and a driving shaft oper-
ating the movable parts, substantially as and
for the purpose specified.

6. In a machine for making linotypes, a
transversely movable matrix carrier, a trans-
versely movable slug ecarrier, each of said car-
riers having a bottom plate, and a top elamp-
ing plate, bent levers pivoted to said bottom
plate and engaging with said clamping plates,
a driving shaft, cams secured thereto which
engage with and operate said levers, interme-
diate connections between the said shaft and
said two carriers whereby they are moved to-
ward and from each other, means for inclos-
ing the space between the slug and matrix
when they are nearest, a melting pot, a pump,
intermediate connections between said pump
andshaft,and aconduit through which molten

metal from said melting pot may be forced
into the space between said matrix and slug,
substantially as specified.

7. Inamachine for makinglinotypes,a slug
carrier consisting of a transversely movable
bottom plate, a vertically movable clamping
plate, and the knife-edged plate a® af com-
bined with the bent lever pivoted to said bot-
tom plate and connected at one end to said
clamping plate, a driving shaft and a cam en-
gaging with the other end of said lever, sub-
stantially as and for the purpose specified.

8. In a matrix making machine, a matrix
carrier, a slug carrier, and mechanism for mov-
ing them toward and from each other, com-
bined with two receivers adapted to contain
prepared matrices and slugs respectively,and
automatic mechanism adapted to push one
maftrix and one slug from these receivers to
their carriers respectively, means for inclos-
ing the space between said slug and matrix
when theyare nearest,and mechanism adapt-
ed toinject molten metal into said space, sub-
stantially as and for the purpose specified.

9. In a machine for making linotypes, in
combination a slug carrier having a bottom
plate D provided with a shoulder d’, and a
clamping plate d, combined with an obliquely-
set spring-pressed roller mounted on and ex-
tending through said clamping plate, and
mechanism for feeding slugs between said
plates, substantially as set forth,

10. In a machine for making linotypes, the
combination of a movable matrix carrier, a
movable slug carrier, two pivoted arms, and
suitable connections between said arms and
carriers, with a driving shaft, two cams se-
cured thereto, and connections between said
cams and pivoted arms, substantially as and
for the purpose specified.

11. In a machine for making linotypes, the
combination of a matrix earrier, a slug car-
rier and mechanism for actuating them with
two receivers adapted to hold previously pre-
pared matrices and slugs, a sliding pusher
plate, a driving shaft, a bell crank lever op-
erated by said shaft, and operating said
pusher plate, substantially as and for the pur-

pose specified.
CHARLES SEARS.
Witnesses:
E. L. THURSTON,
FRANK. MILLER.
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