(No Model.) 1 Sheets—Sheet 1.

. FORTH.
LINOTYPE CASTING MACHINE.

No. 569,955 Patented June 30, 1896,

WITNESSES. ‘ INVENTOR.
TN - vg v Jeinadng

ANDREW B.GRAHAM_ PHOTO-LITHO. WASHINGTON.DC.




I"'l-..

(No Model.) 7 Sheets—Sheet 2. -

G, FORTH.
LINOTYPE CASTING MACHINE.

No. 562,955, . . Patented June 30, 1806,

v » ,
F 2 67 Ve - Q F
¥ — . 2
e a =
r ————
o k (PN 2
g A=
e : o
:: I‘;’ _\62
¢t e O
FIG. 9 © \
___ WITNESSES. | _ INVENTOR.
— Uiy r Hheonihoe
s .

ANDRIW B.GRAHAM. FHUOTO-LITRO. WASHINGTON. DC.




(No Model.) | { Sheets—Sheet 3.

C. FORTH.
LINOTYPE CASTING MACHINE.

No. 562,955, Patented June 30, 1896,

!

P j_w o
7 N = i\
2'4 F i\
| | B
fl M D @ [ (1] | |
il
. J_ g Ill ] 2
a
A O 1OF 5 i ‘Q1 @,
| Pallili=nw=—=ma=mlIN%
(& im==c5 ’
T & —— N | r
égi ¢! =N O A
9 () 2 o*
C 4 f c?
FIG. 8

INVENTOR.

AKDREW B GRAHAM. PHGTO-LTHO. WASHINGTON.D.C.




(No Model.) 7 Sheets—Sheet 4.

C. FORTH.
- LINOTYPE CASTING MACHINE.

'No. 562,955, Patented June 30, 1896,
N SO N
> 7
Q ] N ] Pud
) n:* _
5
Q [~
- :_HH_ N - m F
- - —
A N
Q ———— o
e
o % s W
=" .
| - —~
o 20 4 @ > & il R,
TN AN S '
- !
;l:b | e T~
S
S | O = O
Ws 277, ______ .
S N
™
L
WITNESSES. INVENTOR.
, # D af ' JM&/—W

@'




No Model. | | o !

{No odel) - 7 8heets—Sheet §.
- 0. FORTH. .

LINOTYPE CASTING MACHINE. |

No. 562,955, Patented June 30, 1896,

@ oy
N ==
S o
3 K ®
_ ______" '
16 E S
L g e
r | _
o TN s
S f =
@ .
R (%)
. — | l | ?\ . |
Eﬁ O Q. | | - HQ-_, |
o 55 ° JI ’ ) /-—‘_"—*—- I
® ““ ~ Vi | | | '
= 2 lr% S '“' |
| hq} L_— ~N R (] "htﬁ' [
'x =

- WITNESSES. | N IN V}.E_';VT OR
Gilly, F Ronrred “ Uig " Jhsornshore

ANDREW B GRAHAM. PHOTO-LITHO. WASHINGTON D.C.




(No Model.) . | 7 Sheets—Sheet 6,
. 0. FORTH.
LINOTYPE CASTING MACHINE.

No. 562,055, Patented June 30, 1896.

=

N

=t =S

N\
\

A\

'l{’ﬂﬂ[ﬂﬂ”IM,”!H}H”

Iz E‘[Ex;ﬂ::[: —

_ 'ullmlllmllhuﬂmﬂl

FIG.S

WITNESSES. " INVENTOR.
@*ﬂ% et Fork

“Z};




(No Model.) ' - 7 Sheets—Sheet 7
- C. FORTH. - -
' LINOTYPE CASTING MACHINE.

No. 562,955, _ ' Patented June 30 1896._

¥,

/

WITNESSES. - ' INVENTOR

/s e cir-o-CAS L BRadis Feth )
) %ﬂyﬁv I - @Wdfvjﬁwwﬁu_-




UNITED STATES PATENT OFFICE.

CHARLES FORTIH, OF CLEVELAND, OHIO, ASSIGNOR, BY MESNE ASSIGNMENTS,

TO THE FORTH GRAPHOTYPE COMPANY,

OF SAME PLACE.

"LINOTYPE-CASTING MACHINE.

SPECIFICATION forming part of Letters Patent No. 562,955, dated June 30, 1898.

Application filed February 15,1894, Serial No, 500,253,

(No model))

o ———rr— e el L]

To all whom it may concern:

- Be it known that I, CHARLES FORTH, a citi-
zen of the United States, residing at Cleve-
land, in the county of Cuyahoga and State of

5 Ohio, have invented certain new and useful
Improvements in Linotype-Casting Mechan-
isms; and I do hereby declare the followmn' to
be afull, clear, and exact deseription of the 1n-
vention, such as will enable others skilled in

1o the art to which it appertains to make and
use the same.

My invention relates to machines adapted
to be used with a line of assembled matrices,
or with aline-matrix (meaning a strip or block

15 of impression material in which a line of
printing-characters has been impressed) for
the purpose of casting a single type, bearing
in relief on its printing edge the same char-
acters as are found in the matrix-line; or, to

20 more briefly expressit, the purpose of the ma-
chine is to cast linotypes.

The machine, as organized and shown in
the drawings, is especlally designed to be
used in casting linotypes from a line of mat-

25 rices whichis spaced by spacers having trans-
versely-movable wedges in the impression-
line.
sembled in line in the clamp shown in Fig. 11,
by hand or by suitable mechanism; and the

30 clamp containing the matrix-line is placed in
themachine hereinafter described in the man-
ner stated. It will be apparent, however, to
those skilled in the art that certain novel
parts and combination of parts of the mechan-

35 ism shown may be used either in the form
shown, or with slight modifications therein,
to form linotypes from line-matrices, or from
assembled matrix-lines spaced by spacers dif-
fering from those referred to.

The invention consists in the combination
of parts hereinafter described, and pointed
out definitely in the claims.

In the drawings, Figure 1 is a side eleva-
tion of the maehine, viewed from the right.
48 Tig. 2 is a front elevation of the machine.

I'ig. 3 is a rear elevation thereof. Fig.4 18 a
central vertical longitudinal section. Iig. 5
is a vertical section through the driving-
shaftin the plane indicated by line 5 5 of Fig.

40

co 3, viewed from the left. Fig. 6 is a side view | raised.
of the front part of the machme viewed from |

Such matrices and spacers may be as-

cylinder &', in which a piston 0° operates.

the perfaratlons [

the left. Fig. 7 is a rear view of the mold and
its operating mechanism. Fig.S1sa top view

of the slides G and M and a part of the head

when the top plate which retains said slides

in position has been removed. Fig. 9 is a

front view of the nozzle. Fig. 10 is a hori-
zontal sectional view of the nozzle. FKig. 11
i a perspective view of the clamp with which
this machine is especially adapted to be used.
Fig. 12 is a perspective view of the devices
for conveying the finished type-bar from the
mold to the galley.

Referring to the parts by letters, A repre-
sents the frame of -the machine, which 1s of
suitable form for supporting the parts of the
mechanism in the descmbed relation to each
other.

At the rear Slde of the machine the dlw-
ing-shaft C is mounted 1n smtable bearings,
and it carries five cams ¢, ¢*, 3, ¢, and c“
which operate different parts of the meehan-
ism, as hereinafter described.

The meltin o-pot B is supported by the side
brackets F’' ¥? and the rear bracket I'. Be-
low the melting-pot is a gas-burner H, by
means of which the type-metal in the melt—
ing-pot is melted. In the melting-pot 1s a
A
channel b® extends from said cylinder to the
nozzle b, which nozzle is located just behind
the mold. This nozzle has a flat front face,
through which is a row of small perforations
bé, in line with the fype-slot in the mold.
When the mold is moved against the nozzle,
said nozzle closes the rear edge of the type-
slot, into which molten metal flows through
The channel 6% in the
nozzle is fan-shaped, being widest just be-
hind the perforations; a,nd the height of the
channel is substantially equal to the width
of the type-slot in the mold. Because of this
tfan-like shape of the channel 1n the nozzle,

| the molten metal enters the type-slot in the

mold through all of the perforations 0° at
substantmlly the same time; and the result
is the formation of a homoa‘eneous slug.

In the cylinder b’ are one or more holes b,

through which the molten metal flows from_

the pot into the cylinder when the piston is

holes. The piston-rod 0°1s conneeted with a

The pistonin descending closesthese -
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- which 18 compressed between the rear end of
‘the lever and a pr ojection from the bracket
K. Theleveris moved in the contrary direc-

. 10

- pivoted at its upper end to the rear end of |.
‘saidleverI. Thedriving-shaft passesthrough

2 - . - 562,055

lever I, which is pivoted to the brackets F.
~ This lever is moved in the direction to force .
- the piston down into the cylinder (and thus
causes the molten metal to flow through the
channel 63 to and through the perfor ations i 1n-

the nozzle) by means of a -powerful spring 7/,

tion by the cam ¢, acting on a bar 7, which is

a slot in the lower end of the bar 7, and a pin

- 2* on said bar engages with the peuphery of

20

said cam. The camissoshapedthat the bar

~ 7 is moved down slowly, and then allowed to |
risevery suddenly, as.-the spr ing @ abruptly
| operates the lever I. |
Secured to the brackets ¢ ¢ w*hleh pIOJGGt-

forward from the front of the frame, is the

- -head D. Extending longitudinally through
- . sald head is a eylmdmeal hole in which is |

" mounted the mold-shaft e, and the mold E is

.-

- secured to the rear end:..of said shaft.
shaft: is longitudinally movable in its bear-
- Ings in the head, and it is subjected to a con-

stant force drawing it forward Dby a coiled

. _3'0

- head.

N
e
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spring ¢, whieh suuounds the forward pro- |
jection of sald shaft-and thrusts against the |
-Iront side of the head and a nut e3.on the
- This spring tends to-

front end of the shaft.
hold the mold against the rear faee of the

able to and from the nozzle.
A gear-segment e, Fig. 7, is secm ed to the

'mold-sha,ft and pr efer ably said segment is an

integral pzut of the mold, as shown and this
gear-segmentisin mesh withtheg ear—se oment
T This segment is pivoted to the rear sude of
the head and 1t has a downwardly-extending
arm 7, which is connected by a link % with an
arm /¢’ on the rock-shaft K. This rock-shaft
is mounted in suitable bearings and has on
its rearedge a crank-arm %?; and on this crank-
arm 1s a pin £°, which enters the cam-groove
in the pemphery of the cam c=, Whereby said
rock-shatt is rocked.

A longitudinally-movable slide G is mount-
ed In a longitudinal groove in the upper side
of the head between the two flanges d. A
lever g, which is pivoted to the undel side of
the head, extends up through a vertical slot
in said head and the upper end of said lever-
arm, which is rounded, extends into a recess
in the under side of the slide G. Asthelever
18 rocked the slide is moved backward and
forward, toward and from the nozzle 6. A
bar ¢’ is pivotally connected with the lower
end of said lever and extends back to the
dr wmﬂ-sh&ft which shaft passes through a
slot ¢° in said bar. A
(shown in dotted lines on Fig. 4) enters the
cam-groove in the side of the cam ¢?, whereby
sald bar and the lever ¢g,to which itis attached
18 operated, with the result of moving the
slide. On the rear end of the slide G‘r are

- The-

By reason of the deser ibed movement |
~ of the mold- shaft, the mold is amally mMov-

pin g* on said “bar

| & beveled upper edge.

| means for-holding the matrix-line for presen-.
As before stated, thema-

tation to the mold.

chine is organized with especial reference to
casting a llnotype from a line of mafrices

‘which are held in a clamp U, substantially =
| ike that shown in Fig. 11. |
1s held in a slide, 1ts'ellds 116 in the vertical -
1 grooves G* G, wherein it is held by the fin- 75
The 1mplessmn-hne on the matrices
‘isthen in line with the type-slot in the mold. .
In the top of the slide G is a longitudinal
groove in which the spacer-operating slide M
This slide is directly behind-
the ends of the spacer-wedges, that is tosay, -
The

oers ¢~ .

lies and moves.

in the plane of the. impression-line.

“When this clamp-

. _.

slide M is forced forward by aspring m, which - :

lies in the barrel m/, and the bar rel is screwed
| into the front end of the slide G.  The spring
thrusts endwise against the end of said barrel .
‘and a flange m* on the front end of the slide,

| thereby exerting a constant force to move the
slide-M forward upon and independently of

the slide G. A'lever N is pivoted to the slide

force of the spring m. -
-The mold K oscillates on 1ts pwet back and

of a revolution at each movement. A type-
slot K’ extends through the mold, and this

gd

G. Its inner end is rounded and enters a
transverse slot m?® in the side of the slide M.

The outer end of the lever extends outside of
the slide G to a position where, as the slide
(x 1s moved forward, the end of the lever will .
strike the pin ¢, secured to the head. This o
will cause the level to move so as so drawthe
slide M back upon slide Gin 0pp0$1tmn to the |

105

slot is of exactly the dimensions of the type

to be formed. When a linotypeisbeing cast,

the front of the said type-slotis closed by the

nozzle 6. A block P is secured to the left
side of the head, and in it is formed a verti-
cal slot p, which, when the mold is in its hori-
zontal position, is directly in front of the slot
¢ in the mold, so that the slug in the mold
may be pushed into slot p.

r represents an inclined chute which is se-
cured to the frame of the machine just for-
ward of the block P and below the slot p, so
that when a type-bar is pushed forward from
the slot p it will fall into said chute. The
rear side of the chute is substantially straight
and vertical, but the bottom and the front
side are formed of one piece, which gradually
curves upward, as shown. The front side of
the chute also curves toward the rear side
from the upper to the lower end of the chute
until, close to the galley, the distance between
the two sides 1s only slightly greater than the
thickness of the type-bar. At the upper end
of the chute the distance between the two

sides of the chute isslightly greater than the

height of the type-bar.

Secured to the frame of the machine, in the

upper end of the chute, is a plate 72, havmw

80

IOO :- - .
I torth between 1ts vertical position, as shown
| 1n IFigs. 4 and 7, and the horizontal position, -
as shown in Figs. 1,2, and 6, making a quarter

ITO
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plate is a bracket 7%, which extends to the left
of the slot p. When a type-baris pushed out
of the slot p, its lower end engages with the
inclined upper edge of the plate r°, wherefore
said lower end shdes downward and outward
on said inclined surface into the chute. T'he
upper end of the type-bar is prevented from
falling outward by the bracket r°, which lies
0111331(:16 that is to say, to the left of the up-
per end of said type-bar. The lower end of
cvery type-bar, therefore, first enters the
chute, and said type-bar when it first enters
the chutelies on oneside. Asit slides down
the chute, the type-baris gradually turned by
the curved bottom and side of the chute un-
til it rests upon its lower edge, and in this
position the type-bars leave the chute and
enter the galley R, whleh is secured to the
side of the frame.

Mounted on the innerside of the bracket @,
on the left side of the machine, is a longitu-
dinally - movable ejector- slide D, Wthh 1S
adapted to move forward into the ty pe-slot E
when the mold is in its horizontal position,
and thereby push the slug out of the type-
slotinto theslot ». Thisslide isoperated by a
lever s, which is pivoted to the frame of the
machine, and has its lower end connected b}f
a pivot to the lon gitudinally-movable bar s
The driving-shaft passes through a slot s* in
this bar, and a pin s° on the bar enters a cam-
oroove in the side of the cam c

Projecting into the galley, through its rear
end, is a reciprocating slide », which 1s held
by a bracket a® to the side of the frame, and
its rear end engages with and 1s operated by
the cam ¢°. The purpose of this slide is to
push forward, out of the way of each new
type as it slides down the chute, all of the
type which have accumulated in the galley.

Secured to the right side of the mold is a
scraper ¢’, which, as the mold moves to 1ts
horizontal position, sweeps across and in con-
tact with the face of the nozzle, thereby clean-
ing it. Secured to the bracket ¢’ is a shear-
ing-knife V, so placed that the rear face of
the mold just touches it as the mold is swung
to its horizontal position. This knife trims
off the lower edge of the slug which is then
in the mold.

A supplemental gas-burner h is supported
by straps i’ below the nozzle, and thereby the
metal therein is prevented from freezing.

A longitudinally-movable pin €° passes
through a hole in the top of the mold and en-
ters the type-slot a very short distance, say
a thirty-second of an inch, and it 1s forced
downward into said slot by means of a spring
¢b. Thispin lies in the type-slot, asdescribed,
when the metal to form the linotype is in-
jected therein, and this pin prevents the
movement of the linotype in said type-slot
until the pin is removed. Pivoted tothe top
of the mold is a lever ¢', one arm of which 18
pivoted to the upper end of the pin ¢°. The
other arm of this lever ¢' is adapted to en-

cgage with a beveled block ¢, secured to the |

| bracket @ on the left side of the machine,

when the mold is moved to its horizontal po-
sition, thereby withdrawing the said pin from
the type-slot

The main shaft C 1s driven by means of a
shaft C', the two shafts being operatively con-
nected by means of beveled gears C* C°. A
crank C* on the forward end of the shaft C'
affords the means for revolving the shaft C'.

Informing alinotypein the machme shown

in the -dmwings, as heretofore described, the

parts operate as follows: The clamp contain-
ing the assembled line of matrices X is placed
in that end of the slide G which faces the
mold in the grooves G* behind the fingers g°.

The oper a,tor by revolving the emnk—sha,ft C’
revolvesthe dmvm@-shaft The cam ¢ there-
on first operates through the described mech-
anism to move the slide G backward toward
the nozzle. The first effect of this movement

=

70

75

3G

is to release the lever N from its engagement

with the fixed pin ', whereupon the spring m
forces the slide M backward against the rear
ends of the spacing-wedges YV thereby ex-
panding the line of matrlces When the slide
(x is farthest from the nozzle, the mold E is in
its horizontal position. Astheslide  begins
its movement toward the nozzle the cam c? op-
erates the rock-shaft X, thereby through the
described intermediate mechanism swinging

the mold to its vertical position, 1n which po-

sitionitisheld untilthe typeiscast. Theshide
, continuingits rearward motion, strikesthe
mold and moves it toward and into contact
with the nozzle, the mold-shatt sliding in 1ts
bearings to permit this action. The cam ¢
now permits the spring ¢’ to operate the plun-
oger to force the molten metal out through the
perforations in the nozzle. The continued
motion of the driving-shaft causes the slide
G to move from the nozzle, and the lever N

is brought into contact with the pin d’ and

the slide M is thereby drawn forward. Asthe
slide G is thus moved forward 1t moves away
from the mold, withdrawing the matrix-line

from contact therewith, and the mold is there-

upondrawn awayfrom thenozzle by the spring
e?, surrounding the mold-shaft ¢. The cam
¢’ now again operates the rock-shaft, there-
by, through the intermediate mechanism,

swinging the mold to its horizontal position.

The lever e¢f engages with the beveled block
on the bracket a and the pin €°is withdrawn
from the mold.
ejector-slide S forward, thereby pushing the
type out of the mold into the slot p. If atype
before this operation were in the slot p, it
would be pushed out into the chute »'. The

slide r, just before the last-described move-

ment of the slide S, has been moved forward
by the action of cam ¢°, thereby pushing the
linotypes in the galley forward to make room
for that just pushed out of the slot p

completes the operation of the different parts

of the machine, which parts are now in readi-

ness to repeat the described operations.
Having described my invention, I claim—

The cam ¢* next moves the

This
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1. In combination with a stationary nozzle
and mechanism for forcing molten metal to
and through said nezzle an oscillating pivoted
mold axially movable to and from said nozzle,
aslide adapted tosustain aline of matrices for

presentation to the mold, and mechanism for

moving said slide toward the nozzle, thereby
first bringing the matrices against the mold

and then moving the mold against the nozzle,

and away from the nozzle to return the slide

to 1ts first position, and mechanism for with-
drawing the mold from contact with the noz-
zle, substantmlly as and for the pm pose
spemﬁed

2. In combination, a stationary nozzle and
mechamsm for fowmﬂ' molten metal to and
through said nozzle, a sllde adapted to sup-
port & lme of matrlces a mold-shaft movable
longitudinally in its bearin gs, & mold secured
thereto and adapted to lie between the slide
and the nozzle, mechanism for moving said
slide toward the nozzle, thereby brmﬂmg,
first, the matrices aoams‘o the mold, and, sec-
ond, the mold ag ainst the nozzle, a spring
sunoundmn‘ the mold shaft and e‘iertmﬂ' its
force to W1thdl aw the mold from contact Wlth
the nozzle, and mechanism for oscillating the
mold-shaft, substantially as and for the pur-
pose specified.

3. In combination, a stationary nozzle and
mechanism for forcing molten metal to and
through said nozzle, a slide movable toward
and from said nozzle, a pivoted mold axially
movable to and from said nozzle and adapted
to lie between 1t and said slide, a second slide
mounted on the first and independently mov-
able 1n the same directions, and mechanism
for mmdependently moving said slides, sub-
stantially as and for the purpose specified.

4. In combination, a stationary nozzle and
mechanism for forcing molten metal to and
through said nozzle, a slide movable toward
and flom said nozzle and adapted to support

a line of matrices, a pivoted mold axially
movable to and from said nozzle and lying be-
tween it and said slide, a second slide mounted
on the first slide and independently movable
1n the same directions, a spring adapted to
move the second slide in one direction, a lever
pivoted to the first slide and engaging at one
side of 1ts pivot with the second slide, and a
fixed stop adapted to engage with said lever
on the opposite side of 1ts pwot substantially
as and for the purpose specified.

5. In combination, a pivoted mold having
a type-slot through it, mechanism for oseil-
lating said mold, a sliding pin mounted in the
mold and entering said slot, a lever pivoted
to the mold and engaging at one end with said
pin, a beveled block adapted to engage with
the other end of said lever and thereby move
the lever so as to withdraw the pin from said
slot, and a spring for moving said pin in the

opposite direction, substantially as and for
the purpose specified.
6. In combination, a longitudinally -mov-

able mold-shaft, a mold having a type-slot

through it secured to said shaft, a gear-seg-
ment secured tosaid shaft, an oscillating gear-
segment 1n mesh with the gear-segment first

70

named, a rock-shaft and mechanism connect-

ing said rock-shaft and the last-named gear-
segment, substantially as and for the purpose
specified. |

7. In combination, a fixed nozzle and mech-
anism for forcing molten metal toand through

75

the same, a slide movable toward and from

sald nozzle and having, on the edge opposed

to said nozzle, fingers adapted to temporarily
retain on said Shde a clamp full of matrices,
an oscillating pivoted mold between said slide

8o

and nozzle and axially movable to and from
sald nozzle, substantially as and for the pur-

pose specified.

3. In combination, a fixed nozzle, mechan-

ism for forcing molten metal to and through

sald nozzle, a slide adapted to support a ma-
trix-line movable toward and from said noz-

zle, an oscillating pivoted mold having a type-

slot through it, movable axially to and from
sald nozzle lying between the nozzle and
slide, a fixed slotted block P, and an ejector-

slide movable into and out of the type-slot

and adapted to force the type therefrom into
the slot in the block P, and an inclined chute
placed at one side of the slotted block P and
adapted to receive a type as it is pushed out
of the slot in said block P, and mechanism
for moving the movable parts herein men-
tioned in the manner substantially as de-
scribed.

- 9. In combination, a fixed nozzle, mechan-
ism for forcing molten metal to and through
sald nozzle, a slide movable toward and from
sald nozzle, a pivoted mold axially movable

to and from said nozzle, a pivoted lever en-.

gaging 1in a vertical slot in said slide, a bar
connected with the lower end of said lever

and a revolving cam for actuating said bar,

substantially as and for the purpose specified.
10. In combination, a pivoted mold, a gear-

segment secured ther eto a pivoted ﬂ'ectr seg--

ment in mesh with that ﬂrst named having
a rocker-arm rigidly connected thereW1th a
rock-shatt having a rigid arm, a link connect-
Ing this arm with the said rocker-arm, a cam,

95

I00O
105
110

- 5.___

and a second arm secured to the rock-shaft -

engaging with said cam, substantially as and
for the purpose spemﬁed

In testimony whereof I affix my signature
In presence of two witnesses.

CHARLES FORTH.
Witnesses:
K. L.. THURSTON,
C. L. NEWELL.
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