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To all whom it may. concerm: ing figure. TFig.7 is a perspective view show-
Be it known that I, OTTMAR MERGENTHA- | ing the manner of supporting the lower end
LER, of Baltimore, in the State of Maryland, | of the wires which retain the matrices in the
have invented certain Improvements in Ma- | conductor-channel. Fig. 8 is a perspective 53
5. chines for Forming T'ype-Bars, Matrices, &c., | view from the rear side showing the remov-
of which the following is a specification. able frame which supports the magazine-
The present invention has reference tothat | tubes and its connections with the distributer-
class of machines originated by myself and | frame at the top and the matrix guide or con-
now known in the art as “linotype-machines,” | ductor at the bottom, a single magazine-tube 6o
10 designed to produce and assemble metal bars | and itsejectingdevice being shown in position.
commonly termed “linotypes,” each bearing | Fig. 9 is a perspective view of the lower end
on one edge, properly justified, the type-char- | of one of the magazine-tubes and the matrix-
acters to print a complete line. ejecting devices attached thereto,and Fig. 9*
The invention is based upon and relates to | a perspective view of its upper end. Fig.10 65
15 various improvements in the machines here- | is a horizontal cross-section of one of the
tofore invented by me and represented more | magazine-tubes. TFig. 11 is a side elevation
particularly in Letters Patent of the United. | showing the ejector-slide and its actuating-
States No. 317,828, dated May 12, 1885, and | lever. Tigs. 12 and 13 are perspective views
Nos. 347,629 and 347,630, dated August 17,-| showing, respectively,oneof the matricesand’ 70
20 1886. , one of the expansible space-bars. Fig. 14 is
The improvements have reference more | a perspective view showing the lower end of
particularly to the details of the magazine in | the matrix-conductor, the devices for assem-
which the matrices are contained; the chan- | bling the matrices, for delivering the space-
nel and blast mechanisms for advancing and | bars into the line; and for.transferring the 75
25 assembling theé matrices after their discharge | completed line of matrices laterally to the de-
from the magazine-tubes; the mechanism for | vices which present them successively to the
transferring the assembled or composed line | casting and distributing mechanisms. Fig.
to the casting mechanism; the devices for | 14* is a perspective view of the yielding fin-
aligning and confining the matrices in front | ger or resistant, against which the line of mat- So
30 of and against the mold; the mechanism for | rices is advanced during its composition.-
transferring the matrices after the casting op- | Fig. 15 is a transverse veitical section from
eration to the distributer, and to various de- | front to rear on the line 4 4 of Fig. 14 in the
tails of the distributing mechanism. direction indicated by the arrow, showing par-
Referring to the accompanying drawings, | ticularly in operative pesition the devices 85
35 Figure 1 is a perspective view of the entire | which effect the lateral transfer of the com-
machine, as seen from the front. Figs. 1* and | pleted line of matrices. Iig. 16 is a similar
1 are respectively a perspective and a bot- | view on the same line, with the transferring
tom plan view of one of the type-bars orlino- | devices in their elevated orinactive position.
types, the product of the machine, TFig. 21is | Fig: 16* is a rear elevation of the devices for go
40 a vertical section through the magazine, dis- | releasing the transferring devices that they
tributer, and composing mechanism from | may move laterally, the view being taken in
front to rear on the line 1 1 of Figs. 1 and 4. | the direction indicated by the arrow in Fig.
Fig. 8 is a sectional view on the same line | 15.  Iig. 17 is a cross-section on the line 5 5
through the upper part of the magazine, on | of Figs. 14, 15, and 16. Tig. 8 is a perspec- 95
15 an enlarged scale. Tig. 4 is a longitudinal | tive view of the vertically-moving slide and
section on the line 2 2 of Fig. 2, showing par- | its actuating devices, through which theline
ticularly the conductor or chaunnel for the | of matrices is first lowered to the casting
matrix and the devices fordividingthe blast. | mechanism and thereafter lifted. to the dis-
., Tig. 5 is a vertical cross-section on the line 3 | tributer. TFig. 19 is a top plan view of said 100
50 3 of the preceding figure. Fig. G is a vertical | slide, a portion being broken away to show
. cross-section on the line 8% 3% of the preced- | the loecking-dog by which it is held down dur-
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ing the casting operation.  Iig. 20 is a ront
elevation of the galley and-deviees forassein-
bling the linot) pes Lherein, the lifting de-
vices being shown partly in section. Iig. 21
is a front elevation, partly in section, on the
line 6 6 of Fig. 22, showing the mold-wheel
and the devices for transferring the line of
matrices thereto. Iig. 22 is a vertical sec-
tion through the casting and matrix-clamp-
ing mechanisms on the line 7 7 of Figs. 4 and
21. Fig. 23 is a vertical eross-section on the
line 7 7, showing, on an enlarged scale, the de-
viees which carry the matrices and align
them in frout of the mold. Fig. 24 is a per-
spective view showing more particularly the
mechanism for composing and transferring
the line of matrieces, the melting-pot, and tho
adjacent parts, the view being taken from the
rear and in a downward direction. Fig.25is
a perspective view looking in an upw ard di-
rection against the receiving end of the dis-
tributer, showing particularly the devices by
which the matrices arce presented one at a
time to the distributer-rail and the space-bars
delivered in a downward direction to their
receptacle. I'ig. 20 is a longitudinal vertical
central section through the receiving end of
the distributer and the devices for introduc-
ing the matrices thercto, the S(‘LUOII being

taken on the line 9 9 of Ii igs. 25, 20, 30, and
32, Trig. 27 is a vertical cross-section from

front to rear through the upper end of one of
themagazine-tubesand the mouth-piece there-
over. Fig. 28 is a vertieal section through
the same on the line 10 10. Fig. 29 isa ver-
tical section from front to rear through the
distributer on the line 12 12 of Fig. 26, show-
ing in side elevation the vertical slide and
attendant parts for delivering the matrices
upward to the distributer-rail and the space-
bars downward to their receiver, the lifting-
slide being shown in the lower posmon Fig.
30 is o similar view with the lifting-slide in
its elevated position. Fig. 31 isa vertical sec-
tion, on an enlarged scale, through the lift-
ing-slide on the lins 9 9 of Tigs. 29 and 30
Fig. 32 is a transverse vevtical section through
the distributer on the line 11 11 of Fig. 206,
showing more particularly the devices for

presenting the matrices singly to the dis-
tributer-rail.  Fig. 33 is a perspective view

showing in their proper relations the princi-
pal parts for presenting the matrices to the
distributer-rail, the frame-work and minor
parts being omitted.

In ovderthat the detailed deseription which
is to follow may be the more readily under-
stood, I will first deseribe the general orvgani-
zation and operation of the machine.

I employ in the present machine, as in its
predecessors, a series of matrices or female
type, cach representing a single letter or
character, and a series of expansible space-
Dhars.

Referving to Fig. 1, A represents a rigid
frame-work intended to sustain the e various
operative parts; B, a series of vertieal maga-
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zine-tubes containing the matrices ov type;
and (, ejecting deviees located at the lower
ends of the magazines and operated by suit-
able connections from finger-keys D, where-
Ly they are caused to deliver the matrices
one at a time from the lower endsof the maga-
zine-tubes into the upper open side of an in-
clined conductor or trough . A pipe If, con-
neeted with asuitable blower, delivers a blast
of air longitudinally through the conductor
E from its upper end, this blast serving to
carry the matrices forward to the point of as-
semblage or composition in the lower horizon-
tal end of the conductor I&. A receptacle G,
containing the series of space-bars, is located
above the conductor E and provided with de-
vices connected with a finger-key for deliver-
ing the space-bars one at a time downward
into the line of matrices in the course of its
composition. A pair of vertieally and later-
ally movable arms, one of which is shown at
IT, serve to transfer the eompleted line to a
vertically-movable yoke or rail I, by which
the line islowered to the face of a mold-wheel
J lying in front of & melting-pot K, from
which molten metal is delivered into the mold
and against the line of matrices. The type-
bar or linotype thus produced in the mold is
presented by the revolution of the wheel 1o
an c¢jector-slide L, by which the har is driven
from the mold and ecarried forward to a lift-
ing-plate M, which in turn delivers the bars
stecessively to the lower end of the galley N.
After the matrices have formed the type on
the bar cast against them they are carried by
the lifting - yoke I to the top of the machine
and moved later ally therefrom by a slide O,
bhetween horizontal rails P, to a vertical slide
QQ, which, assisted by other devices, presents
the matrices one at a tinie to the horizontal
distributing-rail T, along which they are
moved by the endless carrier U until they
drop into the upper ends of the appropriate
tubes, the space-bars being in the meantime
delivered downward by the slide Q to their
receptacle G.

It will be pereeiv ed that the object of the
mechanism is to assemble the matrices and
space-bars and present them to the mold, de-
liver the molten metal against them, and,
finally, return them to the magazines [rom
which they startedl.

In its general organization and in all its
leading features the present machine is sub-
stantially identical with that represented in
Patent No. 578,798, to whicht reference may
be made for a detailed deseription of such
parts as are not specifically described herein.

T will now deseribe the construction of the
present machine in detail, more especially
with reference to the features constituting
the subjeets of the 1}1'(3Se,nt invention.

Referring to Fig. 1, A represents the rigid
main frame consxsung' of a base plate ¢, hav-

ing at its four corners posts or pillars o/, sup-
porting a horizontal bed or table «? whichin
turn supports two uprighls @ carrying at
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their uppér ends the horizontal distributer-

_frame a*

B represents the magazine composed of a
series of vertical tubes D, arranged side by
side and connected, as shown in Fig. §, to a
rigid frame b’.
top with two hooked arms 0% by which it is
suspended from the stationary distributer-
frame «!, this connection allowing the entire
magazine to be readily removed from the
main frame independently of the key mech-
anism, to the end that it may be replaced by
a magazine containing matrices adapted to
produce a different style or size of type. At
its lower end the magazine-frame 0’ bears
against the rear side of the conductor E, and
is held in place by a clip-plate 0 and a fast-
ening-bolt therethrough. This clip is notan
essential feature and may be replaced by any
other suitable fastening.

The magazine-tubes b are attached inde-
pendently to the frame ', so that any tube
requiring examination or repairs may be re-
moved by lifting it out in a forward direc-
tion—that is to say, in an edgewise direc-

- tion toward the operator—without disturbing

the remainder. The mode of attachment to
this end is plainly represented in Figs. 2 and
8, from which it will be seen that the bottom
of the frame 0’ is provided with a series of
transverse grooves b*to receive thelower end
of the tube, and the tube provided at its top
with a hook 0% adapted to engagea lip on the
top of the frame 0’. This construetion holds
the tubes in the exact position required, hut
admits of their being lifted from the front of
the frame at will.

A bar 5 (see Figs. 2 and 8,)) pivoted at its
ends in the frame b’, extends across the rear
side of the magazine, and when free it drops
downward and bears on plates attached to
and forming in effect a partof thelower ends
of the tubes in such manner as to prevent
them from being lifted out of connection with
theframe. When the bar is turned upward,
however, it releases the entire series of tubes,
so that any one may be removed and replaced
at will. It is to be noted that the tubes are
not lifted endwise :from their positions, but
that, on the contrary, they are disengaged by
a very slight vertical movement, after which
they are removed horizontally. This inde-
pendent removability of the tubes I consider
an important feature of my invention.

Heretofore the magazine-tubes have been

-of an unbroken tubular form—that is to say,

without side openings or channels. 1 now
construet them of the sectional form repre-
sented in Figs. 9 and 10, a sheet of metal, form-
ing one side of the flat tube, being bent in-
ward or returned upon itself along ifs two
edges in such manner as to produce a tube
having one side closed, but the opposite side
open centrally through its entire or substan-
tially its entire length. This side opening b*
ig advantageous, in that it permits the escape
of the air from the path of the descending

This frameis provided at its:

different sizes.

matrices, and in that it affords ready access
to the interior of the tube at all points in its
length, so that a matrix lodging accidentally
therein may be readily removed or adjusted.
I prefer to construct the tube with the edges
of the sheet projected inwardly in the form
of ribs or flanges 0%, and also provide the op-
posite or closed side of the tube withinwardly-
projected ribs b°. - By this construction the
matrices are held out of contact with the in-
ner faces of the tubes, thus reducing the frie-
tion, preventing the confinement of the air
below them, and preventing them from ad-
hering to the side walls in the event of the
condensation of moisture thereon.

A further advantage arising from the con-
struction of the tube with the open side lies
in the fact that tubes of a uniform size ex-
ternally may be readily adapted to receive
matrices of different thicknesses by turning
the edges b® inward to a greater or less extent,
the cost of manufacture in quantity being
much less than that of solid drawn tubes of
The upper end of the tubeis
enlarged, and the flanges 0® and ribs 1° ter-
minate below the enlarged end to facilitate
the admission of the matrices.

At its lower end each matrix-tube is pro-
vided with an ejecting mechanism for deliv-
ering the matrices in a downward direction
therefrom one at a time into the conductor
below. This ejecting mechanism C (see Figs.
2,9, and 11) is substantially identical with
that represented in Letters Patent No. 392,446,
dated November 6, 1888, and is not claimed
in itself-as a part of the present invention.

The ejector, which is secured to and is re-
movable with its connecting-tube, consists,
mainly, of an arm or plate ¢, fixed rigidly to
and forming in effect a part of the tube, a
lever ¢/, pivoted to this plate,and a vertically-
moving slide ¢? operated by the lever. The

| slide carries a spring-finger ¢f, by which the

matrices are thrust downward, and operates
a pivoted detent ¢, by which the escape of
more than one matrix at a time is prevented.
A spring ¢ serves to lift the slide and hold
it normally in an elevated position. When-
ever the rear end of the lever ¢’ is raised, it
depresses the slide and the matrix is deliv-
ered.

The finger-key mechanism D consists, as
shown in Figs. 1 and 2, of a series of key-le-
vers d, representing the respective letters or
characters, each mounted midway of itslengh
on a horizontal pivot d’, and arranged to act
at its rear end on a vertieal rod d?. Thekey-
pivots and the rods d* are sustained by suit-
able supports on the bed-plate of the main
frame, the upper ends of the rods bearing
beneath the rear ends of the ejector-levers ¢’.
The rods, being suitably guided and held in
position at their upper ends, are certain to
register with the levers, so that the magazine
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The matrix conductor orchannel K is made,
as inmy prior machines,of a U form in cross-
section, with its open sides immediately under
the magazine-tubes, in order that it may re-
ceive the matrices therefrom. The conductor
is formed internally with the longitudinal
ribs or shoulders e, upon which the shoulders
at the upperends of the matrices rest, for the
purposeof retaining the matricesin an upright
position as theyarecarriedlengthwisethrough
the conductor by the foree of the blast. To
prevent the matrices from being overturned, I
streteh longitudinally in thelower partof the
channel two wires ¢’,which engage shoulders
on the lower ends of the matrices, as in Pat-
cnt No. 378,798, At their upper ends these
wires are connected to a winding-spindle €%
Irig. 8, by which their proper tension may be
maintained,and atthelowerend are extended
downward beyond the point at which they
terminate in my previous machine and until
they overlie the horizontal terminal portion
of the guide K, on which the matrices are as-
sembled. By thus extending the wires so
that they hold the matrices down until their
direction of movement is changed and they
have commenced to travel horizontally I
avoid the danger of the light matrices being
overturned orbeing blown outof the machine.
At its lower end the conductor E terminates,
as in my previous applications, in the hori-
zountal portion ¢° having the side walls to
support and sustain the line of matrices, but
open on the under side that they may be re-
lieved from the lifting effect: of the Dlast.

Instead of delivering the eutire blast di-
rectly into the upper end of the matrix-chan-
nel of the conductor E and against the mat-
rices delivered from the upper tubes, as in
the previous machines, I now provide means
for dividing the blast, allowing one portion
to enter the upper end of the conduector and
the remaining portion to enter the conductor
at a lower point. By thus distributing or di-
viding the blast and introdueing the second-
ary or unweakened blast midway of thelength
of the conductor or thereabout I am enabled
to carry all the matrices forward to the point
of assemblage with rapidity and certainty,
and this without employing a blast so strong
as to cause the matrices to strike violently
upon each other, or to cause the throwing of
the light matrices from the machine. The
pipes or passages for delivering the blast into
the channel or passage of the conductor at
different points in its length may be con-
structed in any appropriate manner. I have
found it a good practice to make the channel

at its upper end deeper than would otherwise

be required and to introduce thercin one or
more horvizontal partitions ¢!, extending from
the upper end downward half the length of
the conductor or thereabout. The blast-pipe
It delivers the air partly above and partly
below this partition. The upper portion of

the blast passes over the partition ¢ the en-
tire length of the conductor, while the portion

495,140

passing beneath the partition is inoperative,
and is prevented from acting on the matrices
until it emerges at the lower end of the par-
titton. While I have in practice found that
it is sufficient to thus introduce the blast at
two points it is manifest that it may be sub-
divided and introduced at any number of
points in the length of the conductor.

At the lower end of the conductor I employ
reciprocating dogs €%, to advance the succes-
sive matrices against the line beyond them
and to prevent them from rebounding. These
dogs may be identical with those in Patent
No. 378,798.

In order to arrest the descending matrices
at the front end of the line, and thus keep the
line in compaect form, I use, as in my previous
machines, a transverse finger or resistant ¢5
lying across the horizontal portion of the con-
ductor, as in Fig. 14, and connected by a ver-
tical pivot to a horizontally-sliding block .
The finger is held normally in its operative
position by a dog €8, and its supporting-slide
is urged constantly toward the descending
matrices by a spiral spring ¢, Tig. 4, these
features being the same as in the earlier ma-
chines.

T'rom the horizontal end of the eonductor
the line of matrices is carried laterally into
thelifting or transferring yoke I, which stands
normally in line with and forms a continua-
tion of the conductor, as shown in Figs. 1, 4,
18, 19, and 21. This elevating-yoke is moved
vertically on a stationary guide ¢, so that it
may descend with the matrices to the mold,
and thereafter ascend with them to the dis-
tributer, its motion being effected through a
link ¢/, connected to a vertically - vibrating
arm 4%, as in my older machines.

The transfer of the line of matrices to the
lifting-yoke is effected, as in my earlier ma-
chines, by two arms I and I, arranged to
swing downward into the conductor in such
manuner as to grasp the line of matrices be-
tween them, and then move laterally to carry
the line into the lifting-yoke. These arms
are mounted, as in Patent No. 378,798, on a
lorizontal shaft 7, carried by a bloek 2" slid-
ing horizontally in a groove on the rear side
of ths conductor E. The devices for moving
the slide 7/ to and fro horizontally and for
locking the slide in its normal position are
practically identical with those shown in Let-
ters Patent No. 378,798, and form no part of
the present invention. With two exceptions
the arms II II” may be constructed and opetr-
ated in the manner set forth in the above-
named patent.

The first improvement consists in provid-
ing the arm I with a pivoted blade 2%, (shown
in Ifigs. 14, 15, and 16,) forming a downward
continuation thereof, so constructed and ar-
ranged that as the arms swing downward to
grasp the matrices this blade will pass down-
ward through the conduetor E and past the
rear end of theline. Itserves, mainly, tobear
against and hold the end of the line of mat-
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rices from shifting laterally out of position,
so that they will be certain to pass the end of

. the clamping-jaw j° as they are moved down-
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ward by the yoke to the casting mechanism.
The blade * may be modified in form and
arrangement at will, provided only it is
adapted to pass down vertically through the
conductor. When made of the particular
form shown in the drawings, I mount on the
frame a stationary pin 7% which, encounter-
ing the upper end of the blade, throws its
lower end into the proper position to enter
between the walls' of the conductor. The
second improvement, relating to the transfer-
arms H and H’, resides in providing one of
the arms with a rigid pin 2% extending later-
ally and adapted to pass at its end freely into
a hole in the other arm. Thearm H’is mov-

.able on its shaft to and from its companion,

being acted upon by a spring #% as in my
previous machine, so that the two arms grasp
the matrices with a yielding or spring press-
ure. As the two arms H H’ approach, the pin
I, sliding through the arm I, holds the arms
together, so that they are compelled to rise
and fall in unison. The pin avoids in a
measure the strain and wear which would
otherwise be thrown upon the sliding con-
nection of the arm H’ to its shaft.

The lifting or transferring yoke Iisgrooved
or ribbed internally along its sides to engage
the shoulders of the matrices and prevent
them from rising therein, as plainly shown in
Figs. 4 and 21.

In order to insure the passage of the mat-
rices smoothly and easily into the open end
of the yoke, I provide the adjacent end of
the conductor E with stationary side blocks
¢%, having inwardly-projecting lips €', bev-
eled upward at one end. These beveled lips,
overriding the ends of the matrices, hold
them down snugly to their places, so that after
leaving the conductor they are certain to pass
properly into the yoke.

The mold-wheel J stands in a vertical po-
sition below and behind the lower end of the
conductor E, and is provided with the slot or
mold proper j through it from one face to the
other, as in my prior machines. The yoke I,
descending with the line of matrices, pre-

gsents and sustains them in front of the mold--

wheel and in such manner that for the time
being they close the front of the mold proper,
as plainly shown inFig. 22. While in this
position, the matrices are acted upon later-
ally—that is to say, from opposite ends of the
line—and held tightly together by the two

. horizontally-movable clamps j* and 72 as in
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Patent No. 378,798,

To prevent the matrices at the front of the
line from moving horizontally out of position
as they descend between the open clamps,
the clamp 4° is’ formed with an upwardly-ex-
tending arm, as plainly shown in Figs. 4 and
21. The inner or forward edge of this arm,

rising to the level at which the matrices are
received into the yoke, acts against the end

of the line and guides the descending mat-
rices properly to their places between the two
jaws g2 and 7% In this action it co-operates
with the before-mentioned blade 7A? which
stands at the opposite end of the line, as
plainly shown in Fig.21. It will be perceived
that during its descent the line is confined at
its ends between the blade /? on the one side
and the arm 4° on the other.
ception the construction and operation of the
parts for lowering the matrices are substan-
tially identical with that in Patent No.378,798.

In order to give the desired results, itis nec-
essary that the matrices shall be presented to
the mold with their characters in exact align-
ment vertically. To this end one important
feature of the present invention consists in
providing means by which the head or yoke
I is locked down firmly and accurately in
placeduring the casting operation. Thiscon-
struction, by which the line of matrices is sus-
tained in front of the mold, is plainly shown
in Figs. 18,19, and 22, in which +*is a horizon-
tal. rock-shaft mounted in the yoke and car-
rying at-one end a hooked arm ¢, adapted to
interlock with a rigid portion of the frame
and hold the head down to its place. At its
opposite end the rock-shaft ¢* is provided, as
in Figs. 18 and 19, with a crank-arm ¢, to
which the link ¢’ for moving the yoke is con-
neeted. The crank-arm 4° is allowed but a
limited movement, and isheld in an elevated
position by a spring ¢, whereby its hook <*is
kept normally out of engagement with the
frame. As the arm 4 descends, it carries the
yoke and matrices downward until the yoke
comes to a fixed bearing on the frame and
mold-wheel, after which the arm 4%, continuing
its movement, causes the hook ¢* to engage the
frame and secure the yoke. When the arm ¢*
rises, its first effect is to unlock, and its second
to lift, the yoke.” The essential feature of the
improvement in this regard resides in the
combination, with the rising-and-falling yoke,
of an automatic device for positively locking
the same down to its place upon the framein
front of the mold, and it is manifest that the
details may be variously modified within the
range of mechanical skill without changing,
essentially, the mode of action. :

As a further means of securing a proper
alignment of the matrices, I now divide the
yoke I for the first time horizontally, and
connect its lower porlion, which is grooved to
receive the sustaining shoulders of {he mat-
vices to the upper portion by serews ¢ or
equivalent connections, which will admit of
the upper portion playing vertically in rela-
tion to the lower to a very limited extent.
The devices for raising, lowering, and locking
down the yoke are connected to the upper
portion. When the matrices are received
into the yoke, the lower or movable portion,
suspended loosely from the upper portion by
the screws 7, isin its lower position, asshown
in Tig. 23. As the yoke descends, the lower
portion, which alone sustains the weight of the

With this ex-.
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matrices, comes to o hearing at one side on the
main frame and at the opposite side on the
shoulderfofthemold,asshownin Fig. 22. By
this action the matrices ave brought approxi-
mately in line; but as the upperor hody por-
tion of the yoke continues its downward
movement its shoulders ¢ (see Tig. 23) bear
on the upper ends of the matrices and force
them downward firmly to a hearing and into
exact alignment vertically. The conueeting-
link ¢/, through whieh the yoke receives mo-
tion, is of an elastic or yielding character, as
in Patent No. 578,798, s0 that the voke forces
the matrices down totheir place with a press-
ure which is strong, but which is at the same
time of a yielding character, so that break-
age or injury to the parts is prevented.

In order that the vertical edges of the mat-
rices may be kept in exact alignment, I find
it advisable to make the forward side of the
yoke I of such vertical depth that it will ex-
tend downward on the outer or front edgesof
the matrices to their lower ends, as shown in
[Figs. 22 and 23, the matrices being thus sup-
ported and held at the front against the in-
nerside of the yoke, instead of being lowered
against an anvil or shoulder on the station-
ary frame, as heretofore. In practice it is
found that by thus forming the yoke so that
it serves both to suspend the matrices antd to
dircetly support them on the outer edge the
accuracy of alignment is greatly improved.
When in its lower position, the vertical face
of the yoke bears against and receives sup-
port from the solid vertieal face or shoulder
al’ of the main frame, as seen in Fig. 22,

The mold-wheel is mounted on a horizon-
tally-sliding frame, so that it may be moved
to and from the line of matrices, and the
melting-pot is in like manner mounted on
horizontal guides that its mouth may be
moved to and from the rear face of the mold-
wheel. These parts, togetherwith the mech-
anism for moving them, form no part of the
present invention, and they may Dbe con-
structed in the identical manner set forth in
Patent No. 378,798, The mechanism for au-
tomatically operating the matrix-ciamping
jaws 5% and j° may also be constructed in the
same manner as that in the applieation just
referred to. At the completion of the cast-
ing operation the mold-wheel makes a half-
revolution, and the horizontal ejector-slide 1.,
advancing from the rear, passes through the
wheel, carrying the linotype before it and
through a shaving and sizing mechanism W
to the receiving-plate M at the front. The
shaving mechanism differs (rom that shown
in Patent No. 378,798 in that it now consists
simply of astationary upper blade w and asta-
tionary lower blade /, the edges of which
are presented toward the wheel, and of a see-
ond and stationary lower hlade .  Between
the blades " and * there is a movable
spring-supported plate % which serves sim-
ply to force the linotypes upward and hold
them against the under face of the hlade

425,140

as they are beingearried over the edge of the
Dlade «w®  In this way a uniform thickness
of the linotype is insured,and the upper see-
ondary blade of the previous machine ren-
dered unncecessary.

As a still further means of bringing the
mold proper and the matrices in exact align-
ment or register, I provide the mold-wheel
with one or more notehes 7* (see Figs. 4 and
21) and provide the frame with onc or more
rigid studs adapted to enter these noiches as
the mold-wheel is moved forward to the cast-
ing position. Tt is preferred to taper the
studs, so that they will enter the notehes
readily and turn the wheel if out of position
to the exact point required. Obviously, the
studs could be formed upon the wheel and
the openings formed in the frame.

To reduce the labor of dressing the lino-
types over their entire faces and to admit of
the matter being spaced or “leaded ” without
rendering the hars unduly heavy, I now form
the linotypes with two or more narrow ribs
across one of their side faces, as plainly
shown in Fig. 1. The slot or mold proper of
the mold-wheel is formed, as shown in I7ig. 21,
with grooves in its side wheel to produee
these ribs.  The rihbed side of the linotype is
presented to the under blades of the dressing
orshaving mechanism. The ribs and the slots
to form them terminate before reaching the
back of the mold, so that the ribs act to pre-
vent the linotype from being drawn with the

melting-pot from the back of the mold. The
linotype having the ribs thereon is mnof

claimed as of the presentinvention, the same
beingthe subject-matterof applieation, Serial
No. 261,209, filed January 19, 188S.  After the
casting action is completed and the matrices
released by the elamping devices, the lifting-
yvoke rises until it stands on a level with the
stationary rails or fanges P, lying horizon-
tally along the inner sides of the distributer-
frame at one end thereof. While the yoke
stands in this position the slide O, which was
previously retracted, advances and forces the
line of matrices out of the yoke and toward
the distribating devices, the yoke immedi-
ately descending to receive the next line.
The slide O is connected with a lever o, at-
tached to a rock-shaft o, acted upon by a
spring 0%, whereby the slide is caused to urge
the line of matrices constantly forward, so
that the matrix or the space-bar at the front
of the line bears against the face of the ver-
tical slide Q. In thus approaching the lift-
ing-slide 3 the matrices pass beneath a sta-
tionary rail ¢ which prevents them fromris-
ing, except as they pass its end, one at atime.

The foregoing parts, together with the slide
Q, which carries the matrices upwaud and the
space-hars downward, are constructed and op-
erated in & manner very similar to that set
forth in Patent No. 378,798, At its extreme
upper end the slide is recessed in such man-
net that it will receive a single matrix, and
when therefore it descends toits lowest point
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the foremost matrix is carried forward and
seated in the slide, which, moving upward,
lifts the matrix until the suspending-teeth in
its upper end stand in line with the distrib-
uter-rail T. A forked horizontally-recipro-
catingslide &’ engages the edges of the matrix
and sustains it momentarily, and while thus
sustained one of the toothed plates U of an

" endless traveling carrier moves the matrix
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forward until its teeth engage the teeth on
the sides of the distributer-rail. The teeth
of the rail and the matrices are constructed
on the plan set forth in Letters Patent No.
347,629, dated August17,1886—thatistosay,a
matrix bearing a given character differs from
matrices. bearing other characters either in
the number or in the relative arrangement of
its teeth, or both, while the longitudinal teeth
of the rail change at different points in the
length of the rail in such manner that they
will engage and support any matrix in the
series until it has advanced to a point imme-
diately over its appropriate magazine-tube,
when for the first time all of the teeth will
disengage, and thus permit the matrix to drop
into the tube.

As regards the carrier for advancing the
matrices, the vertical slide for lifting them,
and the devices for carrying them upon the
rail, they are not claimed as of the present
invention., The first improvement connected
with these parts resides in providing the ver-
tical slide with a pendant finger g, pivoted in
a slot therein and having a shoulder ¢’. As
the slide rises, this finger is without effect
upon a matrix at the end of the line, except
to prevent its tipping out of its vertical po-
sition; but if a space-bar occupies the posi-
tion at the end of the line the shonlder of the
finger ¢ will engage the upper end of the
space-bar, as shown in Fig. 30, and as the
slide descends the finger will force the space-
bar downward and fl]lally peumt it to de-
scend to its receptacle G.

The slide Q is reciprocated, as in my pre-
vious machine, by connecting-rod ¢* carried
by a crank-shaft ¢3. One feature of the pres-
ent invention consists in the manner of ad-
justing the slide vertically in relation to the
crank and connecting-rods, <o that it may be
caused to rise to the exact level required for
the proper delivery of the matrices to the dis-
tributer. This feature is shown in Rigs. 29,
30, and 31; in which ¢* shows a cross-bar
mounted in the connecting-rods and con-
nected at its middle by a pivoted screw ¢° to
an eccentric ¢f which is in tnrn mounted in
the slide and secured by a screw ¢’ passing

‘through a slotted ear thereon. It will be per-

ceived that by turning this eccentrie the slide
may be raised or lowered in relation to the
other parts.

Another part of my mvenmou relates to
means which prevent the matrices from being
engaged by the lifting-slide; except when the
latter is fully depressed and in proper posi-

tion to admit them.
Figs. 26 and 32.
The horizontally-reciprocating fork s, al-
ready alluded to as a means of temporarily
sustaining the matrices after they are lifted
by the shde Q, is operated and timed, as in
my previous machine, to advance af‘rer the
slide is elevated. To a stationary part of the
frame T pivot an elbow-lever s%, one end of
Which is seated loosely in a slot in the slide
s’, while the oppesite end is arranged to vi-
brate vertically in the path of the horizontal
slide O, which pushes the line of matrices
forward, During the rise of the lifting-slide

This feature is shown in

Q the slide &’ is retracted and the lever s?

permitted to fall, so that if the slide O should
advance with a new line of matrices (the pre-
vious line being exhausted) while the slide Q
is ascending the lever will arrest the motion
of the slide O and prevent the matrices from
being forced into contact with the lifting-slide
Q. When thelifting-slide begins its descent,
the slide s/, moving forward, will lift the end
of the lsver s* and leave the path of theslide
O clear, so that it may advanece the matrices
against the lifting-slide.

It is sometimes desirable to fasten the hori-
zontal slide O in a retracted position, in order
that the attendant may have free access to the
parts adjacent to the vertical slide. To this
end I pivot on the end of the distributer-
frame, as in Figs. 1 and 26, a gravity-latch o
to engage and hold a shoulder on the slide
when the latter is turned backward beyond
its operative position, as in Fig. 26. As this
latch is beyond the reach of the operator when
seated at the key-board, I mount on a frame
a lever 0% one end of which rests beneath the
latch, while the other is within the reach of
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the operator, who is thus enabled to disengage

the latch without leaving his seat. The lever
0 may be omitted.
For the purpose of advancing one line of

matrices by the lifting-slide Q, while the fol-

Jower-slide O is retracted to receive a new

line, I -employ dogs of, pivoted to a second
horizontal slide o°; but as these parts are
constructed and operated as in the former
machine, and constitute no part of the pres-
ent invention, it is deemed unnecessary to
describe them in detail.

In order to automatically stop the carrier,
by which the matrices are moved along the
distributer-rail, in the event of a matrix be-
ing displaced or of its becoming lodged be-
tween the carrier and the magazine, I pro-
pose to employ, as in Patent No. 378,798 and
as shown in outline in Fig. 28, an electric
stop mechanism, the circuit of which will be
closed through the body of the lodged matrix.

I therefore employ, as before, a throat-frame .

X between the distributer-rail and the upper
ends of the magazine-tubes, and in this frame
I mount a series of vertical laterally-yielding
partitions, between which the matrices pass
into the fubes. The present improvement in
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this connection relates, first, to the peculiar
manner of forming these yielding partitions,
and, second, to the construction ot the frame
in such manner that it may be readily opened
at the front to permit the removal of the
lodged matrix. The electrie connections and
clutching devices may be identical with those
in the previous application. The frame is
constructed, as shown in Tigs. 1, 2, 3, 27, and
28, with a stationary rear plate 2 and a hinged
front plate @, which may be turned upward
at will.  The internal partitions consist each
of a horizontal pin o scerewed or otherwise
fixed firmly into the rear plate and provided
with a longitadinal slot receiving the lower
edge of a vertical flexible metal plate 2t A
second plate &% doubled or folded upon itself,
is slipped over the plate &' from the upper
end and riveted or otherwise secured thereto,
its lower edges lying outside of the support-
ing-serew and serving to guide the descend-
ing matrix smoothly past the same. The
electrie eireuit 2%, containing the electro-mag-
net a?, through which the driving-cluteh »is
controlled, is connected at one terminal to the
throat-frame and at the other to the distrib-
uter-rail, either directly or indireetly. When
therefore a matrix lodges with one end in con-
tact with the distributer-rail or the carrier
and the other end in contact with either of
the partitions of the throat-frame, the cireuit
will e completed, as in my previous applica-
tion, through the body of the matrix, and thus
the carrier brought at once to a stop.

It occasionally occurs that a matrix is de-
livered to the distributer with the wrong face
forward. In ordertopreventitfrom passing
into the machine in this position, I provide
each matrix in one edge, as shown in Fig. 12,
with a transverse notch ¢ and provide the
distributer-frame on one side with a station-
ary lip 0 as plainly shown in Fig. 32,in po-
sition to enter the noteh of the matrix, and
permit the latter topass freely thereby inthe
course of its advance to the lifting-slide Q.
If, however,a matrix advances with the wrong
face forward, its notch will be on the edge
distant from the lip 0, so that the solid por-
tion of the matrix will encounter the lip, the
effect of which will be to arrest the advance
of the matrix and prevent it from moving for-
ward under the influence of the horizontal
slide O. It is manifest that the form of the
notech and the lip may be varied at will, the
only requirement being that one edge of the
matrix shall have a form different from the
other, and that the machinebe provided with
an appropriate stop to encounter the matrix.

In praetiee it is found that unless the mat-
rices in front of the mold are closed tightly
together the molten metal will enter hetween
them and form objectionable projections on
the linotype. When the matrices are made
of flat form on the side faces, foreign sub-
stances will oceasionally lodge thereon and
prevent them from being brought together.
To avoid this difficulty and to admit of the

entlire pressure of the clamps being concen-
trated on a small surface, T propose to recess
cach matrix on one or both sides.  These re-
cesses or depressions may be made of any
suitable forny, provided they do not extend to
the edges of the matrix in such manner as to
interfere with the character therein or to pre-
vent tiie matrices from assuming parallel po-
sitions when locked together. T recommend
as the best constraction that represented in
I'ig. 12, in which the matrix is recessed lon-
gitudinally on one side, as shown at o'. The
two vertical edges of the matrix are left un-
broken. When a series of matrices thus
formed are brought together side by side, it
will be seen that they bear at the edges only;
that the presence of foreign matters, exeept
upon these edges, is immaterial. In short,
the eonstruction admits of the matrices being
brought in intimate contact at the edges un-
der the conditions encountered in practice.
The notches o in the matrices and the pins
¢% on the guide also serve, in addition to the
purpose heretofore named, that of preventing
matrices of onefont or of one style fromn pass-
ing accidentally into the machine in connec-
tion with maftrices of a different font. To
this end the matrices of cach font will have
their noteh located in a distinetive position.

Ilaving thus described my invention, what
I elaim is—

1. The magazine-tube having the longitudi-
nal side opening and the inwardly-turned
edges along thesides of said opening.

2. The magazine-tube having the enlarged
upper end, the longitudinal side opening, and
longitudinal internalribs or lips terminating
below the upper end to permit the free en-
trance of the matrices.

3. The throat-frame for the magazine, hav-
ing the series of partitions each composed of
astatonary stud, a flexible plate 24, fixed there-
to, and an overlying plate «"

4. The sustaining-frame and the series of
independently-removable magazine-tubes en-
gaged therewith, in eombination with a lock-
ing-bar acting to hold all the tubes in engage-
ment.

5. In combination with the conductor E,
into which the matrices are delivered at dif-
ferent points in its length, an air-conductor
with openings located at different points in
the length of the conductor X and adapted to
deliver the air lengthwise of said conductor
I, whereby the matrices are subjected to suc-
cessive impulses of air in the course of their
passage.

6. In combination with the trough-like con-
ductor K, theblast-pipe F,discharging therein,
and alongitudinal partition ¢f) extending but
a portion of the length of the conductor, and
adapted, as described, to divide the ingoing
blast.

7. In-a composing mechanism, the combi-
nation, substantially as shown, of a trough
or conductor adapted to admit matrices at
different points in its length, a blast mechan-
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ism provided with discharge-openings deliv-
ering airintoand longitthdinally of said chan-
nel at different pointsin its length, magazine-
tubes located above and at different points in
the length of the channel, and ejecting de-
vices whel eby the type are delivered fr om the
tubes into the channel.

8. In combination with the 1nchned con-
ductor E, having a horizontal end to receive
the advancing matrices, the internal longi-
tudinal wires or guides ¢’, extended through
theinclined portion of the conductor and con-
tinued downward over one end of the hori-
zontal portion, whereby the advancing mat-
rices are prevented from jumping out of po-
sition as they leave the guide.

9. In combination with the vertically-swing-
ing and laterally-moving arms H H’, movable
one in relation to the other, and their sustain-
ing-shaft, as described, the connecting-rod 7?4,
attached to one arm and adapted to engage
the other, as described and shown.

10. In combination with a guide or con-
ductor E to sustain the matrices, the verti-
cally and laterally movable arm H, provided
with the extension-blade h? adapted to enter
the gunide or conductor opposite the end of
the line of matrices, and the vertically-mov-
able head or yoke I forlowering the matrices
past the blade, whereby the matrices are pre-
vented from shifting laterally during their
descent.

11. . In combination with the vertically-slot-
ted guide or conductor in which the matrices
are assembled and supported, the vertically-
swinging and laterally-movable arm I, the
blade 7% pivoted thereto,and the stationary
pin A%, controlling the movement of said blade
as it descends

12. In eombination with the gu1de or con-
ductor, on which the matrices are assembled,
the receiving head or yoke I at its end, and
the flanged blocks e, mounted on the con-
ductor, as described, to guide the matrices
and keep them in position during their trans-
fer to the yoke.

13. In combination W1th the rising-and-fall-
ing yoke or head I to sustain the line of mat-
1'ices, thelaterally-movable arm H, having the
dependingblade 1*to act against the rear end
of the matrix-line, and an upright arm 4 to
act upon the forward end of the matrix-line,
whereby the descending line of matrices is
plope11y guided between the blade h? and
arm 4% in descendlno to the mold.

14, In combmamon with the head or yoke
I for lowering the matrices to the mold, the
movable matrix - confining clamp provided
with an uprising arm j° to assist in guiding
the line of matrices during its descent.

15. In combination with the main frame,
the mold, and the vertically-movable head or
voke I to support the matrices and present
them to the mold, a locking device acting to
hold the yoke fir nﬂy down in place.

16. In combination with the main frame,
the mold, the vertically-movable yoke I, and

the pivoted dog or hook 4, whereby the yoke
is held down in place duun@ the casting op-
eration.

17. In combination with the main frame
and the rising-and-falling head I, the rock-
shaft <%, the locking-dog, and the arm 45 con-
nected to said shaft, and the vibratory arm ¢?,
connected to the arm ¢°, whereby it is caused
to serve the double purpose of raising and
lowering the yoke and of operating the lock-
ing dewce therefor.

18 The combination of theyokel, thelock-
ing-dog mounted thereon and provided with
the opelatino -arm 7%, the spunwz"" the operat-
ing-arm 7? and the yleldmo link ¢/, connecting
the arms # and 7.

19. In combination with the mold, the ver-
tically-movable head or yoke I, divided hori-
zontally into two parts, said parts connected

.to admit of a limited vertical play between

them, and the lower part adapted to sustain
the matrices, as described.

20. In combination with the mold having a
shoulder 7° thereon, the vertically-movable
horizontally-divided head or yokel,its lower
member adapted to sustain the matrices and
its upper member adapted to bear thereon,
and the operating device connected to the
upper member, whereby the upper member is
caused to effect the accurate alignment of the
matrices after they are presented to the mold
by the lower member,

21. In combination with the mold, having
the shoulder 4% and the main frame, the hori-
zontally-divided vertically-movable yoke or
head I, adapted to bear upon the mold and
upon the main frame, as described.

22. In ecombination with a main frame hav-
ing the vertical shoulder «'® to form a bear-
ing therefor, the vertically-movable head I,
adapted to sustain the matrices and to bear
against their outer or forward edges for sub-
stantially their entire height, the horizontally-
movable mold adapted to bear against the
opposite edges of the matrices, whereby the
matricesare firmly confined between the mold
and the opposite face of the yoke, and the
latterin turn sustained directly by the main
frame.

23. The movable matrix yoke or head 1,
grooved to receive the supporting-shoulders
of the matrices with one wall extended down-
ward to support the forward edges of the
matrices, but the opposite wall of less verti-
cal width, that the face of the mold may pass
thereunder to the edges of the matrices, as
shown in Fig. 2.

24. In combination with the mold-wheel
and the ejector L, the stationary trimming-
blade 1w, having its edge adjacent to the mold,
the underlying stationary blade ', having
its edge adjacent to the mold-wheel, the sta-
tionary blade w?, and the spring-supported
plate w3, the two latter lying beneath a sta-
tionary surface to guide the type.

25. In a linotype-machine, the linotype-
mold having the mold proper j, provided in
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one wall with two or more grooves perpendic-
ular to the front end of the mold and to the
facd of the type cast therein, whereby the
linotypes are formed with raised ribs for
spaeing or leading purposes.

26. In combination with the rotating mold-
wheel movable in the direction of its axis, the
main frame provided with a stud adapted to
engage said wheel when in its operative po-
sition, and thereby hold it against rotation.

27. The sustaining-rails P and the matrices
provided with suspending-shoulders to ride
on said rails and with notches 0®in one edge,
in combination with the slide O and the stud
o' whereby the matrices and the slide are
arrested in the event of a matrix being re-
versed. ‘

28. In combination with guides I to sup-
port the matrices and the vertical slide Q to
lift them singly therefrom, the horizontal
slide O for advancing the matrices to the lift-
ing-slide, and the movable stop s*to arrest
theadvance of the slide O, and suitable means,
substantially as described, for imparting a
constant vibration to the stop.

29. In combination with the lifting-slide Q,
the constantly-reciprocating slide s’ to sus-
tain the matrices when lifted, the stop or dog
§%, actnated by the slide ¢/, and the horizon-
tal slide O for advancing the matrices.

425,140

30. In combination with the matrix rails or
supports in advance of the distributer, the
spring-actuated stide O for advancing the
matrices thereover,and the latch o' for lock-
ing said slide at the will of the operator when
retracted.

31. In a mechanism for separating the mat-
rices from the longer space-bars, the recipro-
cating slide recessed in its upper end to re-
ceive and carry the matrices and provided
below the recess with the yielding finger to
engage thie space-bars and carry them down-
ward.

32. In combination with the distributer-rail,
the matrix-lifting slide, its operating-pitman
Q, their actuating-crank, and the cccentric
and adjusting device between the pitman and
slide, whereby the rise of the slide may be ad-
justed in proper relation to the distributing-
rail.

33. The matrix having a letter orcharacter
in one edge and the longitudinal recess or de-
pression in its side face from end to end.

In testimony whereof I hereunto set my
hand, this 3d day of January, 1888, in the
presence of two attesting witnesses.

OTTMAR MERGENTITALER.
T Witnesses:
ARTES . EHRMAN,
ITARRY G. LELAND,
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