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Application filed September .23 , 18

To all whom it may concerwn:

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 Matrix Assembling and
Distributing Machines; and I do hereby de-
clare the following to be a full, clear, and ex-

act description of the invention, such as will
10 enable others skilled in the art to which it~

appertains to make and use the same.

My invention relates particularly to the:

class of machines for assembling and distrib-
uting independent matrices (or type) which
12 employ suspended matrices. There are, how-

ever, certain parts of the invention, agwill ap-.
pear from the subsequent deseription, which'
may likewise be used in connection with ma-.

chines employing other kinds of matrices.

In all machines made prior to my inven-
tion, which were intended to assemble and
distribute suspended matrices, it has been
found necessary to employ as many separate
and independent guides as there were differ-
25 ent kinds of matrices. This necessary mul-

tiplicity of guides made the machines com-
plicated and cumbersome,difficult to properly

20

adjust in the first assembling of the parts,’
and expensive to keep in proper working con-

zo dition. ‘

One of the prime objects of my invention
has been to provide an operative machine
employing only a comparatively small num-
ber of  assembling-guides, each of which is

35 adapted toreceive and conduct tothe compos-
ing-point a number of different kinds of mat-
rices, and corresponding mechanism for dis-
tributing said matrices to their respective
magazines, thereby reducing the size and first

40 cost of such machines, and rendering them
less expensive to keep in operative condition.

Another important object has been to pro-
vide means for removing the matrices from
the machine, a result which I believe has

45 neverbefore been attained with machines em-
ploying suspended matrices. Oneadvantage
which arises from this construction is that
the entire font of matrices may be removed
from the machine and a new font bearing the

5o same or a different style of type may be sub-
stituted in a very short time. The chief ad-

92, Serial No. 446,681, (o model.)

vantage, however, is that the assembled lines
of matrices may be removed to be taken to
another machine in which the slug may be
cast, with only a slightinterruption in the as-
sembling operation.

These are the three chief objects of the in-
vention which are hereinafter described.

. The several improvements constituting the
invention relate to the construction, combi-
nation, and relative arrangementof the parts
| which make up the assembling and distrib-
uting systems, to the means for supporting
the various parts of said systems, to the con-
struction .of the matrices, to the clamping
mechanism for holding the assembled lines of
matrices when they are removed from the
machine, to the novel spacing mechanism,
and to numerous other parts of the machine,
| all of which will be hereinafter described, and
definitely pointed out in the claims.

The accompanying drawings show my in-
vention as embodied in the best form of ma-
chine now known to me, but many changes in
the details and arrangements of parts that
would be obvious to and within the skill of
a good mechanic might be made therein with-

as set forth in the claims at the end of this
specification.

Figure 1 is a side elevation, partly in verti-
cal central section, on the line 1 1 of Fig. 2.
Fig. 2 is a view of a sectional plan view on
the line 2 2 of Fig. 1. Fig. 3 is a front ele-
vation of portions of my machine as seen
from the front or operator’sside. Fig. 4is a
view looking endwise at the magazine-bars
as seen from the line 4 4 of Tig. 1. Tig. 5 is
a side elevation of one of the finger pieces or
keys by means of which the detent mechan-
ism operates to release the matrices. Fig. 5*
is a front elevation of the same. Fig. 6 istwo
views illustrating the several lengths and
permutations of matrices which hang upon
theleft-hand side of the machine,looking from

erator. Fig. 7 is a similar view of the mat-
rices which hang upon the right-hand side of
the machine. Fig. 8 is a horizontal seection
on the line 8 8 of Fig. 6, showing the side de-
pressions in each matrix rendered necessary
by the projecting wings of the wedge-blocks

the direction in which it is viewed by theop-
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in the spacers. Figs. § and 10 are views of
the spacers which hang upon the right and
left hand sides, respectively, of the machine.
Fig.11lis an edge view of one of these spacers.
Fig. 12 is a side view, on an enlarged scale, of
that portion of a spacer which contains the
groove for the wedge-block, one side being
partly broken away to better illustrate the
groove inthe opposite side. Figs. 13,14, and
15 are horizontal transverse sections through
a spacer on the line 14 14 of Fig. 9, Fig. 13
showing the matrix without the wedge-block,
Fig. 14 having the wedge-block in place, and
Fig. 15 showing the wedge-block pushed for-
ward to spread the side plate of the spacer.
Fig. 16 is an end elevation of the spring
clamping device used to hold the assembling
matrices in place while they are being trans-
ferred from one machine to another. Itis
shown as closed upon the matrix which is
illustrated by dotted lines. Fig. 17 is a side
elevation of the same, showing it in its posi-
tion in the machine and open to receive the
matrices, some of which have already been
assembled. Fig. 18 is a view of the clamp
similar to Fig. 16, except that the clamp is
shown in its place in the machine and held
open to receive the matrices, as in Kig. 17.
Fig. 19 shows the sliding block by which the
clamp is held open, the wedges which hold
the clamp open being withdrawn and the
clamp with the matricesin its embrace ready
for removal from the block. Fig. 20 is a hori-
zontal section through the sliding block on
the line 20 20 of Fig. 19. Fig. 21is a view in
elevation of anumber of matrices as they are
entered upon the pick-up rods at the receiv-
ing side of the machine preparatory to the op-
eration of distribution to their several maga-
zines. Fig. 22 illustrates the position of a
matrix in the act of sliding down the inclined
edge of a pick-up rod and about to engage

- one of the distributing-rails. Fig. 23isa ver-
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tical transverse section showing a matrix at
a point in its descending movement where it
has left the pick-up rod and is fully engaged
with the distributing-rail which conduets it
to the magazines. Kig. 24 isan end view, on
a reduced scale, of the guide platform and
hood to facilitale the entrance of the matrices
on the pick-up rods. Fig. 25isa vertical sec-
tion through thesame. Fig.26isasideeleva-
tion showing a matrix at that pointin its de-
scent where it isabout tobe engaged by one of
the magazine-rods and leave the distributing-
rail. Fig. 27 illustrates my plan for allowing
the matrixwhile traversing the distributing-
rails to passbelowthe receiving ends of all the
magazine-rods precedingits own, on arriving
at which it is elevated to the distributing-
grade and properly engages its magazine-rod,
upon which it slides atter leaving the distrib-
uting-rail. Fig. 28 is a view, on an enlarged
scale, showing the upperend of the matrix and
the preferred form of its distributing hooks or
notches and a double distributing-rail. Fig.
29 is a side view of one of the magazines,

showing two mattices, oné about to leave the
distributing-rail and slide upon the magazine-
rod,the other about to drop from the magazine-
rod upon the assembling-rail by which it will
be conducted to the ecomposing-point. It
also shows in perspective the gafe or maga-
zine-detent, the operation of which releases
the matrices one by one from the magazine-
rod, as clearly illustrated by Figs. 30, 31, and
32. TFig. 33 shows the means by which each
magazine-rod is supported from the overhead
plates and the manner in which the hooks
pass through this support. Fig. 34 is an in-
verted plan view on the line 34 34 of Fig. 1,
showing the groove-posts which support the
free ends of the assembling-rods and the
swinging arms by which these posts are car-
ried. Fig. 35 is a side view. of the same,
showing the posts as swung back to the posi-
tions they occupy while composition is in
progress and the assembling-rails left free for
the passage of the matrices to the composing-
point. Fig. 36 is a side view of a sliding
plate used at the composing-point to elevate
the matrices when it is desired to bring their
Italic text up to the composing-line. Tfig. 37
is an end view of the same. Fig. 38 is.a
side elevation of a matrix-clamp having
within its embrace "a set of matrices com-
posed or set up to form a line for ordinary
newspaper work and ready to be placed inthe
molding-machine preparatory to forming or
casting a slug which will have upon its face
raised: characters corresponding to the char-
acters on the several matrices. Fig. 391is a
perspective view of the stationary frame-
work of the machine. Fig. 40 is a perspec-
tive view of one assembling and distributing
system, including one pick-up rod, one dis-
tributing rail or guide, one magazine-rod,
and one assembling rail or guide. Fig. 41 is
an enlarged end view of the.plate U.

Iwillnow proceed to give a detailed descrip-
tion of the machine shown in the drawings,
referring to the parts by letters.

A, Fig. 1, represents the bed-plate, the front
edge of which inclines downward at about the
same angle as do the assembling-rails. A

-slot A’, Tig. 89, extending from the front

toward the rear of the machine, is made
through the bed-plate. On the inclined ways,
adjacent to said slot, a block b, Fig. 1, is
mounted, the upper surface being below and
parallel to the composing parts of the assem-
bling-rails. An ear ', on the under side of
said block, projects through the slot where
it is connected, by means of the link o', to
the arm «? on the rock-shaft a®. The block
is moved forward by the hand-lever «*, and
backward, to a stop, by said lever or by the
weighted arm «® on the rock-shaft.

B represents a post fixed to the block b per-
pendicular to its top face. In the rear face

of this post are formed a number of sockets
b? lying in the same vertical plane, in which
the forward ends of the assembling-rails are
supported.
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At the center of the rear side of the bed-
plate an upright post «, Fig. 39, is secured.
A brace af extends upward and forward from
the lower part of said post, and a bar o ex-
tends from the upper end of said brace to the
upper end of the post, said post, brace, and
bar being rigidly connected. Secured to the
top of the brace ¢, and extending upward at
right angles thereto, is a post «®. Attached
to the upper end of this post are the stay-rods
«’, which extend toward opposite sides of the
machine. :

On each side of the machine and extending
from the front toward the rear are a series of
plates «'®. The outermost plate of each se-
ries is connected with the outer end of one
of the stay-rods. The inner plate of each se-
ries is connected at the front and rear to the
brace af and post a, respectively; and the
several plates of each series are connected to-
gether from above by the inverted-U-shaped
straps all.

The parts explained in the last paragraph
constitute a suitable rigid framework for sup-
porting the other stationary parts of the ma-
chine to be hereinafter described.

Before describing the construction and
combination of parts which cobperate in the
assembling and distributing of the maftrices,
I will describe generally the kind of matrices
which the machine is adapted to assemble
and distribute. :

Each matrix E, Sheet 4, consists of a body,
in the edge of which the charactersareformed
in the ordinary way, at the points indicated
by €% and a stem having at or near its upper
end two hooks e e, by means of which the
matrices are suspended from the different
rods and rails to be hereinafter described.
These hooks must be of such character that
they may be transferred in substantially the
desecribed manner from one rail or rod to an-
other, and in the form shown one hook is on
one side and one on the other side of the ma-
trix-stem, and- both are open from below.
The hook e I term the ‘“assembling-hook,” be-
cause it is from this hook that the matrix is
suspended from the assembling-rail. These
hooks e are so placed with reference to the
bodies of the several matrices that when the
several matrices are suspended at the front of
the machine from their different assembling-
rails, which are arranged in the same vertical
plane, the bodies of said matrices and the
characters on the matrices shall be in line.
The matrices are suspended by their assem-
bling-hooks on the magazine-rods, and also
on the pick-up rods, which codperate in their
distribution. The other hooks ¢ above re-
ferred to are the distributing-hooks, which
are of such a character and so placed that
when the matrices are sliding on the pick-up
rods the distributing-rails may automatically
engage with said hooks, thereby lifting the
matrices from the pick-up rods.

A part of the assembling and distributing
systems lie on one side and a part on the

oo

other side of the vertical plane in which the
line of the matrices is assembled. Therefore
it is necessary to make the matrices right and
left handed. The matrices shown in Fig. 6
codperate with the assembling and distribut-
ing systems on the left side of the machine,
and those shown in Fig. 7 on the right side
of themachine. With thispartial description
of the matrices shown the subsequentdescrip-
tion of the construction, arrangement, and
mode of operation of the assembling-and dis-
tributing systems will be readily understood.

In the machine shown, eight assembling
and distributing systems are employed. The
number which shall be employed depends
upon the number of different characters which
are to be used and the number of magazine-
rods which codperate with and form a part of
eachsystem. Theforward endsof the assem-
bling-rails C, Figs. 1 and 2, are supported in
the sockets in the post B, as before explained,
and for a distance slightly greater than an
assembled line of matrices, the assembling-
rails lie in the same vertical plane, one above
the other, whereby the matrices hanging from
this portion of said rails are in line, as de-
scribed. Sinceeightassembling-railsare em-
ployed, the matrices are necessarily of eight
different lengths, one length for each rail.
The rear ends of the eight pick-up rods D,
Fig. 1, which form the beginning of the dis-
tributing systems, also lie in the same vertical
plane, one above the other, separated the
same distance vertically as the front ends of
the assembling-rails, whereby when an as-
sembled line of matrices is pushed onto the
pick-up rods each pick-up rod selects, by
engaging with the assembling-hooks, the mat-
rices in said line which codperate with the
system of which it is a part. Except for the
described grouping at the front and rear of
the machine, and incidentally in the manner
of supporting said systems, they are wholly
independent of each other. Therefore a de-
seription of one system will answer for all.
One complete system consists of a pick-up
rod D, a distributing rail or guide I, an as-
sembling rail or guide C, a number of maga-
zine-rods G intermediate of the distributing
rail or guide and assembling rail or guide
which are adapted to receive the matrices
from the former and to discharge them onto
the latter rail, and suitable detent mechanism
for releasing the matrices from the magazine-
rods one at a time when desired and for pre-
venting their release until snch time.

The pick-up rod D, as shown, consists of
three parts, viz: first, the selecting portion
d, Fig. 1, which is horizontal, slightly longer
than an assembled line, and lies in the same
vertical plane with the selecting portions of
the other pick-up rods; second, a separating
portion d', Figs. 2 and 40, which diverges to
the right or left, as the case may be, from
this plane, whereby the matrices which en-
gage with it are separated sidewise from the
assembled line, and, third, the supporting
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portion ¢?, which extends over the parts of
the other system which lie between it and the
center and is connected with the vertical post.
The pick-up rods are preferably made of stiff
flat bars, the upper edge of which is rounded
and made perfectly smooth. The supporting
portions d* extend over the intermediate sys-
tems so that they do not interfere with the
depending matrices on said systems. The
separating portions d’ incline downward and,
as shown, sufficiently to. eause the matrices
to slide down upon them by gravity.

I may say here that all of the parts of the
several systems as shown in the drawings
areinclined downward, so that the matrices
fall by gravity alone from the horizontal parts-
of the pick-up rods to the assembling-point.
This is indeed an essential feature of the ma-
chine in the form shown, although it is nota
fundamentally-essential feature of the broad
invention. It is'a convenient and I believe
the best embodiment of the invention because
thereby no separate mechanism for moving
the matrices is required.

The rear end of the distributing-rail lies
in a vertical plane parallel to the vertical
plane in which the separating portionsof the
pick-up rods lie, and at-such a distance there-
from that when a matrix is hanging by its
assembling-hook on the pick-up rod its dis-
tributing-hook is above the distributing-rail.
The inclination of the distributing-rail is not
so-great as that of the adjacent pick-up rod,
wherefore as the matrix slides down the pick-
up rod its distributing-hook engages with the
distributing-rail and the weight of the matrix
is transferred thereto, and the matrix con-
tinues its journey hanging from its distrib-
uting-hook on the distributing-rail until it
engages with and is transferred to ifs proper
magazine-rod. The distributing-rail is sup-
ported by being secured to the inner side of
one of the plates a'°.

On the top of the plate a!®, Sheet 7, and ex-
tending inward is a plate a*. This plate a*
may be an integral part of plate a'® or a sep-
arate piece rigidly secured thereto. Several
brackets g, which carry the magazine-rods G,
are connected to and extend downward from
the inneredge of the plate ¢'®. These brackets
have two substantially vertical arms, which
are connected at their lower ends, making the
bracket substantially U-shaped, the inner
arm of each being connected with the plate
a?, and the magazine-rods are secured near
their middle on the top of the shorter outer
arm of said Dracket. (See Figs. 26 and 29.)

The rcar end of each assembling-rail C is
secured to the outer side of the plate ¢ next
nearest to the center. (See Fig.2.) The rear
ends of the assembling-rails nearest the cen-
ter on Dboth sides of the machine are con-
nected with the posta. It extends for a con-

siderable distance substantially parallel to
the distributing-rail but in a lower plane.
Each magazine-rod G extends obliguely from

a point a little to the inside of the distribu-

ting-rail to a pointabove the assembling-rail.
The rear or receiving end of each magazine-
rod lies at such a point that as its proper
matrix slides down on the distributing-rail
the said receiving end enters the assembling-
hook. - The inclination of the receiving ends
of the magazine-rods are less than the incli-
nation of the distributing-rail, whereby the
matrix, as it moves toward the front of the

70

75

machine, is lifted from thesaid rail and slides -

down the magazine-rod and takes its place
behind the other matrices thereon which are
held by the detent. The front or delivery
ends of the several magazine-rods lie directly
over the assembling-rail, wherefore when a
matrix is-allowed to escape from the. detent
it dropsoff the magazine-rod onto the assem-
bling-rail, down which it slides to the com-
posing-point.  The delivery endsof the mag-
azine-rods are so far above the assembling-
rail that they do not interfere with the mat-
rices sliding on the rail which have been
dropped thereon from the magazine-rods be-
hind them.

The- receiving ends of -the magazine-rods
are located at different positions relative to
the distributing-rails, the rearmost rod being
the highest; and these receiving ends of the
magazine-rods are so placed that each will
engage with the assembling-hook of its own

8o
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matrix when the same is sliding down said

rail on its distributing-hook.

In order that the different matrices may be
adapted to engage with the different maga-
zine-rods, which; as above explained, occupy
a different position relative to the distribu-
ting-rail, it is necessary to provide means for
holding the assembling-hooks at correspond-
ing positions with respect to the distributing-
rails when the matrices hang therefrom by
their distributing-hooks. This result may be
secured entirely by placing the distributing-
hooks at different positions on the stem of
the matrix in relation to the assembling-
hooks, as shown for example in either matrix
illustrated by Figs. 6 and 7. When ten
magazine-rods are used in connection with
each system, the distributing-hooks will be
placed on the matrices which cooperate with
said system at ten different positions relative
to the assembling-hooks. 1In Fig. 7 only the
two extreme positions of said distributing-
hooks are shown. When a matrix having its
distributing-hook placed as indicated by the
lowest hook ¢’ is riding on the distributing-
rail, the assembling-hook e is held the highest
above said rail and engages with the maga-

zine-rod which is held at the greatest eleva-

tion, which, as before stated, is the rearmost
magazine-rod. When a matrix havingits dis-
tributing-hook in the position indicated by
the nupper dotted lines showing a distributing-
hook is hanging by said hook on the distrib-
uting-rail, its assembling-hook is the least
elevated and is adapted to engage with the
lowest and foremost magazine-rod, and to
pass under the rods behind it. The distrib-
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uting-hooks are so placed at different inter-
mediate positions (indicated in Figs. 6 and 7)
on the other matrices of the system that each
engages with and is picked off by its own
magazine-rod, which is held at the proper
position relative to the distributing-rail.

It is clear that if I relied wholly, as well I
might, on the different elevations of oneset of
distributing-hooks as the means for causing
the engagement of the several matrices with
their proper magazine-rod, the lowest distrib-
uting-hook on the several matrices would
have to be placed a distance below the highest
distributing-hook on said matrices equal to
ten times (when ten magazine-rods are em-
ployed) the thickness of the upper parte* of
the assembling-hook. This is true because
each matrix must be able to pass freely under
the magazine-rod next above its own, and
therefore the difference in elevation of the
distributing-hooks on matrices which hang
on two adjacent rods must be slightly greater
than the thickness of the part of the assem-
bling-hook above named. To avoid the ne-
cessity of having so great a variation in the
position of the several distributing-hooks, I
have devised a double-track distributing-rail,
the two parts or tracks F' F? of which alter-
nately rise and fall below what I may term
the ‘‘grade-line.”

By grade-line I mean a line tangential with
the highest points of the distributing-rails.
It is when the matrices are supported by the
highest parts of the distributing-rail, or at the
grade-line, that they are selected and picked
off by their proper magazine-rods.

I provide the alternate matrices with dis-
tributing - hooks in two different vertical
planes, as shown in Figs. 6, 7, 26, 27, 28, and
29. By reference to Fig. 7, for example, it

will be seen that each matrix is provided with.

two hooks at the point where the distributing-
hooks are placed. On fhe matrix shown in
the right of said Iig. 7 the right-hand hook
¢’ is the distributing-hook, the other hook e*
being merely a hook which lies over the track
I? and serves to steady the matrix when it is
suspended from its hook ¢’ on the right track
¥’ of the distributing-rail, and when said
track ¥’ is depressed below the grade-line, as
shown at the left-hand end of Fig. 27, the ma-
trix resting on that part of the track which
is so depressed slides under the end of the
magazine-rods next behind its own; butsvhen
said matrix arrives at a position adjacent to
its own magazine-rod the track F' rises to the
grade, the matrix is correspondingly lifted,
and its assembling-hook e slips over the re-
ceivingend of said magazine-rod. (Seeright-
hand end of Fig. 27.) In the matrix shownat
the left of Fig. 7 the left hook ¢ is the dis-
tributing-hook which rides upon the left
track F2.  The part of said track which is ad-

jacent to the magazine-rod corresponding to
the matrix to be distributed is raised to the
grade-line, and the assembling-hook eengages
(SeeF'ig.26.) From

withsaid magazine-rod.

the foregoing description and the drawings it
will appear that the portions of the track F'
adjacent to alternate magazine-rodsis at the
grade-line, and that theintermediate portions
are depressed below said grade-line, and that
track F? is at the grade-line when track F'is
depressed, and vice versa.

By reason of the eonstruction last referred
to each matrix is lifted to the grade-line at
the point adjacent to its own magazine-rod,
because the track on which said matrix slides
(say, for examnple, track F'} is elevated to the
grade-line. ' The part of said track F' adja-
cent to the magazine-rod next behind the
magazine-rod last referred to is depressed,
whereby the said matrixis lowered and passes
under said rear magazine-rod; but at this
point where track F'is depressed the track F?
is elevated to grade-line, and that maftrix
whichisintended to be picked off hy the maga-
zine-rod adjacent thereto rides on track F?
whereby it is raised to the position where its
assembling-hook engages with its magazine-
rod. Thematricesintendedtohangonevery
other magazine-rodride on track F’, while the
matrices intended to hang on the intermedi-
ate magazine-rods ride on track I?. TXach
matrix as it slides toward the front of the
machine undulates justas that rail (F' or F?)
does on which it slides.

Detent mechanism operated by a finger-
key is provided to act in codperation with
each magazine-rod. Each detent mechanism
shown (see Figs. 26, 29, 80, 31, and 32) in-
cludes a plate H, which is secured on the.top
of plate ¢'*. The plate has twoears h /2, which
serve as bearings for a rock-shaft K. On the
forward end of the rock-shaft is an arm k,
which is adapted to project in front of the
string of matrices hanging on the magazine-
rod. A coil-spring h? surrounding the rock-
shaft, turns it so that the said arm normally
lies in the position described and shown
in Figs. 30 and 32. Behind the arm k and
lying at an angle thereto is a second arm &/,
which is so placed that, when the rock-shaft
is turned to move the arm % from in front of
the matrices, the arm %’ moves in front of the
second matrix, as shown in Fig. 31, and it
moves to this position before the arm % has
been wholly moved from in front of the first
one. (SeeFig.32.) Thereforewhen the rock-
shaft is rocked to release one matrix the arm
K prevents all but the first from falling off the
magazine-rod. When the rock-shaftismoved
in the opposite direction by its spring, the
arm %k again engages in front of the foremost
matrix and holds that matrix and conse-
quentlyall the others as before. Intheouter
edge of the arm %' grooves are formed like
the threads of a screw, and the npper ends of
the matrices, which are beveled as shown, en-
ter said grooves when the rock-shaft is rocked.
This construction distributes the strain on
the arm, and at the same time permits the
string of matrices to move gradually down to
the position they will occupy when they are
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held by the arm k. The rock-shaft is also
provided with another arm &%, to the end of
which a rod is secured. This rod extends
toward the front of the machine, where it is
screwed into a flattened bar 2/, Tigs. 5 and
5*, which passes through a slot in an inelined
keyboard M; and a key N is secured to the
end of the barn’ on the opposite or front side
of the keyboard. This keyis so large thatit
cannot pass through this slotin the keyboard,
but it does rest against it. Therefore when
a keyis pushed down it slides in contact with
the inclined face of the board, thereby pull-
ing upon the rod n' and causing the rock-
shaft K to rock far enough to release a ma-
trix, as above explained. ]

The keyboard M is an inclined plate hav-
ing through it as many slots m?® as there are
keys. It is smooth on ifs top surface, which
surfaceactsasaninclined plane against which
the under side of the key bears. When any
key is depressed, it slides against said surface
whereby it is drawn forward at the same time.

The keyboard M is supported by two side
pieces m m, which are secured to the plate m/,
which is secured to the top of two posts m?
m? which are themselves secured to the in-
clined front of the bed-plate.

Mounted in rearwardly-projecting ears m?
m*on the plate m/, Fig. 8, are two spindles r7,
Figs. 34 and 35, having each a crank-arm 7.
To the outer ends of these crank-arms and ex-
tending downward therefrom are two grooved
bars P P, which lie on opposite sides of the
grouped assembling-rails. Extending through
the plate m’ are two rods 72, the rear ends of
which strike against lugs 72 on the arms ¢,
thereby causing said arms to turn on their piv-
ots and to assume the relative position shown
in Fig. 35—thatis tosay, toseparate the bars.
The rear ends of said rods 7%.are connected by
a yoke 7, which is struek by a set-screw b*in
a bracket 0% secured .to the post B, Fig. 1,

“when the latter is moved toward the rear,

thereby moving said rods with the above-de-
scribed result. 'When the postis moved for-
ward away from said yoke, to release the for-
ward ends of the assembling-rails, the springs
73, Fig. 85, which surround and engage with
the spindles 7, cause said spindles to turn and
thereby move the grooved bars P P toward
each other. Theassembling-railsare thereby
grasped between said bars (in the grooves
thereof) thus holding said railsin their proper
relative position until they again enter the
socketsinthe post B. The partslast described
are relatively so placed that the assembling-
rails are grasped by the grooved bars P P be-
fore they are completely released from the post
B, and are held by said bars P P until the post
B again engages with the assembling-rails.
Moreover, the point at which the assembling-
rails are grasped is behind the composing
parts thereof on which the line of matrices is
assembled.

The machine shown is one in which pro-
vision ismade for the removal of a line of mat-

rices which has been assembled at the front
end of the machine, although this is not an
essential attribute of all machines containing
the improvements heretofore described. In
orderthattheline of matricesmay be removed
in a practical manner in such condition as to
be immediately available to make a linotype
from, it is desirable to provide a clamping de-
vice for holding the matrices in line. adapted
to engage with said line while the matrices are
still suspended from the assembling-rails.
The clamping device shown in the drawings
consists of two crossed barsSS, Sheet 5, which
are pivoted together at the middle, and four
parallel rods s’ s’ s’ §%, which are rigidly se-
cured to the ends of said bars at right angles
thereto. Attached to the side of each bar Sis
a flat spring s°, which engages with the other
bar and exerts its force to close the clamp.
(See Figs. 16 and 18.) Three of therods are
flat on the faces with which they engage the
matrices, and the fourth rod s* is round and
is adapted to lie in a half-round alinement-
noteh €8 in the edge of each matrix. The form
of the notch and of the bar s* is not material
except to the extent that they must corre-
spond.. The face of the post Bisprovided with
a recess b° in which the bars S S are adapted
to lie and into which they may slide from one
side. (See TFig. 18.) When in thisrecessand
when the post B is supporting the front ends
of the assembling-rods, the clampisheld open
by two wedges T T, Fig. 9, which are thrust
between the bars S S, as shown in Fig. 18.
This holds the rods s' s* far enough apart to
permit the matrices to enter between them.
The mechanism for actuating these wedges
to open the clamp and to withdraw them, so
as to allow the clamp to close is the following,
viz: Therearends of the wedges areconnected
by a plate ¢, Fig. 19, and to the front side of
this plate a rod ¢ is secured. The wedges
slide in sockets in the post, as does.the rod #
also. A spring #, surrounding the rod, ex-
erts its force to move it forward, thus with-
drawing the wedges. A rock-shafti*is mount-
ed in the post B, and to it is secured an arm
t*, in the upper end of which is a short slot.
A pin #, projecting from the rod ¢, lies in this
slot. On oneend of therock-shaft an arm #,
Fig. 17, is secured, having an inclined slot in
which the axle of a wheel#"is mounted. This
wheel is adapted to engage with the inclined
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face of the bed-plate, whereby when the post .

B is being moved forward the wheel revolves
and its axle rides up in the slot, thereby tend-
ing to draw the arm down, thus rocking the
rock-shaft and withdrawing the wedges, the
spring #? before mentioned codperating to pro-
duce this result. When the post B is re-

turned to its former position, the action of
the wheel &7 on the arm #° is reversed and the
wedges are moved inward. A depending lug
1% on the rock-shaft engages with a shoulder
a®® on the bed-plate and thus makes this in-
ward movement of the wedges complete and
positive. :
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V V, Figs. 1 and 2, represent two guides
which at the front of the machine are sub-
stantially parallel and lie on opposite sides of
the matrices which are assembled at the point
of composition. They are supported by be-
ing connected with the posts. They spread
apart back of the composition-point and lie
in such position, substantially as shown in
Fig. 2, that they will engage with the body
of a matrix sliding down any assembling-rail
and guide said body to the composition-point
and between the rods s° §° of the clamp.
These guides are especially useful for pre-
venting the matrices on the outer assembling-

rails from acquiring a swinging movement

due to the changes in the direction of said
rails. Another feature of construetion which
is useful in guiding the matrices between the
clamping-rods s' s*is the V-shaped lower ends
of the matrices and the V-shaped groove V'
in the uppersurface of the block b and of the
plate U. The V-shaped lower ends of the
matrices are also useful in getting the line of
matrices into perfect alinement in the cast-
ing-machine.

The spacers Lfor separating the words and
justifying the line, which are shown in Figs.
9, 10, and 11, have the same general form as
the matrices. They are provided with simi-
lar assembling and distributing hooks and
are adapted to be suspended upon similar
magazine-rods and are released by the same
sort of detent mechanism. The bodies of the
spacers are however made of two plates of
spring metal, which are secured together at
top and bottom by rivets or otherwise, as
shown. At a point corresponding to the po-
sition of the characters on the matrices a
transverse groove is made in each of the meet-
ing faces of said plates. Between said plates
and lying in said grooves is an arrow-headed
wedge-block [, the rear sides of the arrow-
shaped head extending out through holes in
the side of the plates, which form stops to
limit the backward movement of the wedge-
block. These sides do not extend much be-
yond the outer sides of the plates, but they
extend far enough to make it desirable to
form depressions e in the side of the matrices,
so that whichsoever matrix may be brought
nextto a spacer will lie flatly against it. Near
the rear end of the wedge-block a second
wedge I’ is formed, and behind it is a stem P,
by means of which the wedge-block may be
operated. Normallythissecondinclined part
of the wedge-block and the stem lie wholly
outside the plates, asshown in Fig. 14. When
a number of these spacers are in a line, their
stems all project in the same plane, and it is
intended to operate them all simultaneously
to justify the line and proportionately space
it.  No means are shown for producing this
simultaneous operation of the wedge-blocks,
because the machine shown is not intended
nor adapted to complete the justification of
That is done in the machine in

which the slugiscast. When the wedge-block

is moved forward, the arrow-shaped head
thereof spreads the front edge of the two
plates apart at exactly the point where the
spacing is required, 7. e.; in line with the char-
acters, and the inclined surfaces on the rear
part of said block similarly spread the rear
sides of said spacers. At the same time the
height of the wedge is equal to the thickness
of the slug tobe made, whereby the front ends
of the wedges serve to prevent the molten
metal from running between the plates when
a cast is being made. The grooves in which
the arrow-shaped heads of wedge-Dblocks
lie are inclined to correspond to the inclina-
tion of the said wedge-surfaces, and there is
in said plates sufiicient spring to cause the
wedge-blocks, when not pressed from behind,
to resume their normal position.

By examining Figs. 6, 7, and 38 it will be
seen that there are two depressions e*¢€?in
the edge of each matrix in which characters
are formed. In the lower depressions are
formed the Roman characters, and in the
upper depressions are formed similar Italic
characters. In the edge of each matrix are
likewise found two alinement-notches € &,
either of which may engage with the clamp-
ing-bar s? of the clamping device.

If I desire to have a word in a line or an
entire line appear in Italics, I have only to
raise the matrices composing the word or line
so that the lower noteh will engage with the
clamping-rod. o

In ordertoautomatically raise the matrices
to bring the lower character into the impres-
sion-line, I provide the following mechanism:
A plate U, having on its under side beveled
projections w u, rests upon the upper surface
of the block b%, in which surface are formed
the beveled depressions b*, which are adapted
to receive said projections u w. Projecting
downward from the under side of the plate
U are the pins w’, which pass through a lon-
gitudinal slot in the block b and through a
clamping-plate 2%, which lies against the un-
der side of said block b*. Coil-springs u® sur-
round the pins v’ and lie between the clamp-
ing-plate ? and pins «® which project from
the side of the lower ends of .the pinsw/'.
These springs tend to draw the plate U and
the clamping-plate u? toward each other, and
these two plates and the springs form a slid-
ing spring-clamp which embraces the block b*
on the block b.” On one side of the plate U is
a handle %% by which said plate may be
moved forward and backward. When the
plate U is at its rearmost position, the bev-
eled projections w« lie in the corresponding
beveled depressions in the block 0* and the
top surface of the plate U is then raised only
slightly above the surface of the block b*
and is so far to the rear end of said block
that the lower ends of the matrices do not
touch it as they descend to the assembling-
point. When itis desired to elevate the mat-
rices for the purpose specified, the plate U is
moved forward until its forward end strikes
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the post B or the rearmost matrix of the as-
sembled matrix-line. Inmoving forwardthe
beveled projections w slide -up the beveled
sides of the depressions b*in the surface of
block 0%, the plate U being thereby elevated
to the position shown by the dotted lines in
Fig. 36.  When the matrices are now released
and slide down the assembling-guides, their

- lower ends strike the plate U, by which they
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rails will enter thesockets therein.

are automatically raised so that their lower
characlers are broughtinto the impression-
line.

The clamping-rods s’ s’ s* are not close
enough to clamp the matrices, but they are
close enough to cause the rod s to enter just
far enough into the notches ¢* to prevent the
matrices from falling when the plate U is re-
turned to its normal position.

It will be noticed that in addition to the
two character depressions in one edge of the
matrices another depression ¢’ is shown in
the opposite edge. -In this depression is
formed the same character but in another
style of type, and this edge of the matrix may
be employed tomake the-linotype from when
desived. When, however, this edge is to be
used, it is necessary to use a spacer with the
wedge-block [ projecting from the opposite
edge.  Such a spacer is shown in Fig. 10.

Attherear end of the machineisa platform
W, Fig. 1, which is directly beneath the ends
of the pick-up rods, jnust as far away there-
from as the block b is from the assembling-
rails.  This platform is supported on an arm
a™, whieh is fastened to a post.a. -Secured
to this platform are two side pieces w v, con-
nected by a top or hood ', Tig. 24, and these
pieces serve to properly guide the line of mat-
rices which are introduced from the rear, so
that each will be engaged by the pick-up rod
forming a part of the system to which it be-
longs. When the line is introduced, it is in
the embrace of the clamp, which is however
removed by hand when the matrices are in
position to begin to distribuate. ‘

In the operation of the above-described ma-
chine, after the matrices forming a line of

composition have by the operation of the key

mechanism been assembled in the front of
the machine, the operator moves the hand-
lever a* forward. This moves the block b
and the post B earried thereby, releasing the
forward ends of the assembling-rails from
their engagement with said post. Before
being entirely released the grooved bars P P
grasp the said rails and sustain them so that
upon the return of the post B the ends of the
Theline
of matrices follow the post in its forward
movement, slipping off the ends of the as-
sembling-rails. The clamping device has in

the meantime tightly grasped the matrices,
and the entire line and clamp are removed
and taken to another suitable machine for
forming the slug. , '

- When the slug has been formed, the mat-
rices are placed in the rear of the machine,

theirlower ends resting on the platform W.
When moved forward each pick-up rod en-
gages the assembling-hook of the matrices
which belong to its system, the clamp is re-
moved, and the matrices slide down to and
are picked off by their own magazine-rods.

Having thus described my invention, what
I claim is—

1. In a matrix assembling and distributing
machine, a matrix consisting of a body part,
a stem, and two hooks projecting from oppo-
site sides of the said stem, substantially as
and for-the purpose deseribed.

2. In a matrix assembling and distributing
machine, a matrix consisting of a body part,
a stem and assembling-hook and a double
distributing-hook secured to said stem, sub-
stantially as and for the purpose specified.

3. In a matrix assembling and distributing
machine,-a series of matrices each having a
body part in which the character is formed,
a stem, an assembling-hook, and a distribut-
ing-hook, the distributing-hooks on the dif-
ferent matrices being placed at different posi-
tions relative to said assembling-hooks, sub-
stantially as described.

4. In a matrix assembling and distributing
machine, a plurality of series of matrices,
every matrix having two hooks, the one of
which is placed on all the matrices in any
series at the same distance from the char-
acter depression, which distance is different
in the different series, the other hooks on the
different matrices in each series being placed
at different positionswith relation to the first
hooks named, substantially as specified.

5. In a matrix-assembling machine, an as-
sembling-guide, a series of magazine-rods,
matrices adapted to hang therefrom, and
means for transferring the matrices singly
from any magazine-rod to said guide, sub-
stantially as specified.

6. In a matrix-assembling machine, an as-
sembling-guide a magazine-rod supported
with its delivery end above the assembling-
guide, and a series of matrices each having
a hook by means of which it hangs from the
magazine-rod and which is adapted to cateh
on the assembling-guide when discharged
from the magazine-rod, substantially as speci-
fied.

7. In a matrix-assembling machine, an as-
sembling-guide, a series of downwardly-in-
clined magazine-rvods, all arranged with their
delivery ends directly over the assembling-
guide, matrices having hooks by which they
are suspended on said magazine-rods, and de-
tent mechanism adapted to release said mat-
rices singly, whereby when released the mat-
rices fall by gravity onto the assembling-
guide, substantially as specified.

8. Inamatrix-assembling machine,adown-
wardly-inclined assembling-rail, a series of
downwardly-inelined magazine-rods, all ar-
ranged with their delivery ends above said

rail, matrices having hooks by which they are’

suspended on said magazine-rods and detent
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mechanism adapted to retain said matrices:

thereon and to release them singly, whereby
the action of gravity causes the matrices when
released to drop onto the assembling-rail and
slide to the composing-point, substantially as
specified. .

9. Inamatrix assembling and distributing
machine, a distributing-rail, and an assem-
bling-rail, arranged to one side and a little
below the distributing-rail, combined with a
series of magazine-rods, the delivery ends of
which are all above the assembling-rail, the
receiving ends being adjacent to and ab dif-
ferent elevations with relation to the distrib-
uting-rail, substantially as specified.

10. Inamatrixassembling and distributing
machine, a distributing-rail, an assembling-
rail, a magazine-rod having its delivery end
above the assembling-rail and its receiving
end adjacent to the distributing-rail, and
means for supporting the magazine-rod from
its under side, substantially as specified.

11. Ina matrixassemblingand distributing
machine, a distributing-rail, an assembling-
rail, a substantially U-shaped bracket, a su-
perior support to which one arm of said
bracketis secured and from which it depends,
and a magazine-rod secured to the top of the
other arm of said bracket, having its receiv-
ing end adjacent to the distributing-rail,and
its delivery end over the assembling-rail, sub-
stantially as specified.

12. In a matrix-distributing machine, in
combination, a pick-up rod, a distributing-
rail, a magazine-rod, and an assembling-rail,
all arranged with respect to each other sub-
stantially as described whereby a matrix hav-
ing two hooks is adapted to engage with each
of said parts and be transferred sucecessively
from one to the other in the order named in
moving from the rear to the front of the ma-
chine, substantially as and for the purpose
specified. T -

13. In a matrix-distributing machine, in.

combination, a series of distributing-rails, a
series of associated pick-up rods having first
selecting portions which lie in the same ver-
tical plane, second separating portions which
diverge-and lic in different vertical planes,
and third supporting portions which extend
toward the central line of the machine, each
extending over the rods and rails which lie
nearer said center, and a fixed support to
which said supporting portions are secured,
substantially as specified.

14. In a matrix assembling and distribu-
ting machine, the combination of assembling-
guides which lie in one plane at their deliv-
ery ends and diverge therefrom into differ-
ent planes, distributing-guides which lie in
one plane at their receiving ends and di-
verge therefrom into different planes, and
magazines intermediate of said distributing
and assembling guides, substantially as set
forth.

15. In a matrix assembling and distribu-
ting machine, in combination, a series of dis-

tributing-guides which lie in ome vertical:
plane at thé rear of the machine and diverge
therefrom into different vertical planes,.a
series of assembling-guides which lie in one
vertical plane at the front of the machine and
diverge therefrom into different vertical
planes, and mechanism intermediate of each
assembling-gnide and its corresponding dis-
tributing-guide, whereby the matrices are
transferred from the latter tothe former, sub-
stantially as and for the purpose set forth.

16. In an assembling and distributing ma-
chine, in combination, a series of assembling-
rails grouped in one vertical plane at the
front of the machine, and diverging there-
from into different vertical planes, an equal
number of associated distributing-railslying
in different vertical planes, a series of maga-
zine-rods .intermediate of each assembling-
rail and its associated distributing-rail, a
series of pick-up rods each of which lies for
some distance adjacent to its associated dis-
tributing-rail, all of which pick-up rods con-
verge at the back of the machine and lie in
one vertical plane, substantially as and for
the purpose specified.

17. In a matrix-assembling machine, in
combination, a series of matrices and their
magazines, detent mechanism adapted to re-
tain said matrices and to release them singly,
an inclined slotted keyboard, a key which
engages with the outer inclined face thereof,
and a rod passing through said slot and con-
nected at one end with said key and at the
other end with the defent mechanism, sub-
stantially as and for the purpose specified.

18. In a matrix-assembling machine, in
combination, matrix - releasing mechanism
consisting of an ineclined slotted keyboard,
detent mechanism, a series of rods which are
connected with the detent mechanism and
pass through said slots, enlargements on said
rods which engage with the inclined face of
said keyboard, and keys secured tosaid rods,
substantially as and for the purpose specified.

19. In a matrix assembling and distribu-
ting machine, in combination, a series of as-
sembling - rails, means for supporting the
rear ends of said rails, and movable mechan-
ism for supporting and releasing the front
ends of all of said rails, substantially as and
for the purpose specified. ’

20. In a matrix-assembling machine, a se-
ries of assembling-rails which converge at the
front end of the machine and lie in one verti-
cal plane, a block slidable on inclined ways
onthe bed of the machine, a post fixed to said
block and having sockets adapted to receive
and support the front end of said assembling-
rails, alever and suitable mechanism connect-
ing said block and lever whereby the block
may be moved, substantially as and for the
purpose specified.

21. In a matrix assembling and distribu-
ting machine, in combination, a series of as-
sembling-rails which lie in the same vertical
plane at the composing-point, a movable ppst
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adapted to engage with and support the front
ends of said rails, means for moving said post
to release said rails, and mechanism adapted
to engage with and support said rails when
released by said post and to release said rails
when they are engaged by said post, substan-
tially as set fo1th

22. In a matrix assembling and distribu-
ting machme, in comblna’mon a series of as-
semblin g-rails, which converge and lie in one
vertical plane at the composing-point, a mov-
able post having sockets adapted to receive
and support the front ends of said rails, two
arms pivoted to a fixed support, a grooved
bar attached to each arm, and mechanism for
swinging said arms on their pivots, substan-
tially as and for the purpose specified.

23. In a matrix-assembling machine, in
combination, a set of assembling-rails which
converge and lie in one vertical plane at the
front of the machine, a movable post B hav-
ing sockets which are adapted to receive and
support the front end of said assembling-
rails, two arms pivoted to a fixed support,
grooved bars secured to said arms and lying
on opposite sides of said rails, springs for
moving said arms to cause the approach of
said bars, and sliding rods engaging with said
arms and adapted to be struck and moved by
the post B thiereby swinging the arms in the
opposite direction, substantially as and for
the purpose specified.

24. In a matrix assembling and distribu-
ting machine, in combination, a fixed support,
a series of plates ' an assembling.and a
distributing rail secured to each of said
plates, arms a'' extending over said plates
and connecting them together, mechanism
connecting the inner plate of the series with
the fixed support, and the overhead stay-rod
connecting the outer plate fo the fixed sup-
port, substantially as set forth.

25. In a matrix assembling and distribu-
ting machine,in combination;a series of plates
a®, plates ¥ secured to the upper edge of

said plates ¢, arms o' which lie above and
connect tocethel the several plates o, a se-
ries of U-Shaped brackets depending by one
arm from said plates a¢'*, a series of independ-
ent magazine-rods, each secured on the top
of the free arm of said U-shaped brackets,
a distributing -rail and an assembling - rail
connected to opposite sides of each of said
plates a'% and mechanism for supporting the
said series of plates in the described relation
to each other.

26. In a matrix-assembling machine, the
combination of a series of assembling-rails
permanently supported at their rear ends,
mechanism for holding and releasing their
front ends, a removable clamping device,and
means for holding said clamping device be-
neath the composing parts of said rails, sub-
st@ntmlly as and for the purpose spemﬁed

'27. Inamatirix-assembling machine,in com-

bination, independent matrlces, aseries of as-
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sembling-rails adapted to guide the matrices
to the composing-point, amovable post adapt-
ed to support andrelease the front end of said
rails, and having a socket adapted to receive
a clamp, and a clamp lying in said socket and
adapted to grasp and hold in line the assem-
bled matrices, substantially as and for the
purpose specified.

. Inamatrix-assembling machine,in com-
bmamon, independent matrices, a set of as-
sembling-rails adapted to guide the matrices
to the composing-point, and means for holding
and releasing their front ends,with a spring-
clamp consisting of the pivoted bars S §,
and therods s' s* which are adapted to engage
with said matrices, and mechanism for hold-
ing said clamp open during the time the front
endsof saidrails are being held, substantially
as set forth.

29. Inamatrix-assembling machine,in com-
bination, independent matrices, a set of as-
sembling-rails, a movable posthaving sockets
adapted to receive and support the frontends
of said rails, and having also a recess adapted
to receive a clamp, with a clamp consisting of
the pivoted bars S 8, springs for closing them,
and the rods s’ s% the sliding wedges adapted
to engage with and spread the bars, and a
spring for withdrawing said wedges, a rock-
shaft, an arm secured thereto and engaging
with a rod which is connected with said
wedges, a shoulder on the frame, and an arm
secured to the rock-shaft en Oawmv therewith,
substantially as and forthe purpose specified.

30. A spacer foramatrix-line, consisting of
two plates connected at top and bottom, and
a transversely=movable wedge-block lylng be-
tween said plates and ada‘pted to spread them
apart, said wedge-block being as high as the
thickness of the slug to be fonned “substan-
tially as set forth.

31. A spacerforamatrix-line, consisting of
two plates secured together at two points a
suitable distanee apart,and having transverse
grooves in their meeting faces, with a wedge-
block which lies in said grooves and projects
outward from between szud plates, substan-
tially as set forth.

32. ‘A spacer foramatrix-line having abody
composed of two similar plates secured to-
getherattheirends,said plates having grooves
in their meeting faces, a stem, and two hooks
secured thereto, combined with a wedge-block
which lies in said grooves and projects from
between said plates, substantially as and for
the purpose specified.

33. A spacerfor amatrix-line, »consmtmgof
two plates secured together at two points a
suitable distance apart, each platehaving on
its inner face an inelined transverse groove
located at a point corresponding with the

characters assembled in the impression-line,’

and a transversely-movable wedge=-block
lying in said groove and projecting From be-
tween said plates, substantially as set forth.

34. Aspacer for amatrix-line, consisting of
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two plates which aré secured togethet at two
points a-suitable distance apart, said plates
being transversely grooved on their meeting
facesatapoint corresponding with the charac-
ters in the impression-line, combined with an

arrow-headed wedge-block which has also two |

wedge-surfaces near its rear end,lying in said
grooves, and shoulders on said plates adapted
to engage with the rear ends of said arrow-

shaped head, substantially as and for the 10
purpose set forth.

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

) CHARLES FORTH.
Witnesses:
E. L. THURSTON,
FrRANK MILLER.




