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UNITED STATES

PATENT OFFICE

FRANCIS M. F. CAZIN,

OF NEW YORK, N. Y.

MATRIX-MAKING MACHINE.

SPECIFICATION forming part of Letters Patent No. 435,344, dated August 26; 1890.

A_pplication filed Janunary 27, 1887,

To all whom it may concerr:

Be it known that I, Francis M. F. CAZIN,
of the city and county of New York, in the
State of New York, have invented anewand
useful Improvement in Matrix-Making Ma-
chines, of which the following is a specifica-
tion.

I will déscribe in detail a machine for pro-
ducing matricesembodying my improvemeunt,
and then point out the novel features in
claims.

It is advantageous to have the punches hot,
as if the matrix is of moist material the heat
imparted to it by the punches will tend todry
the surfaces of the impressions,and if of wax
the very slight softening or melting during
momentary contact will facilitate the with-
drawal of the punches and will not soften or
melt the waxenough toinjure theimpression.

The invention consists in novel combina-
tions of parts hereinabove briefly raferred to
and hereinafter described, and pointed out in
the claims. ‘

In the accompanying drawings, Figure 1 is
a sectional elevation of amachine embodying
my invention. Fig. 2 is a plan thereof. Fig.
3 is a side elevation looking in the opposite
direction from the point of view in Fig. 1.
Fig. 4 is a horizontal section, upon a larger
scale, of certain parts of the machine upon
about the plane indicated by the dotted line
x x, Fig. 1. Fig. 5 isa partly-sectional eleva-
tion, upon a larger scale than the general fig-
ures,of one of the keysand & portion of the con-
nections through which it transmits motion
to a type-carrying arm. Fig. 6 is an edge
view of a sheave comprised in such connec-
tions and a side view of which is included in
Fig. 5. Figs. 7 and 8 are respectively a side
view and an edge view of a sheave, which is
also comprised in the line of connections ex-
tending from each key to its corresponding
type-carrying arm. Figs. 9 and 10 are side
views of two plates, a number of which are
employed for properly spacing and separat-
ing the type-carrying arms. Fig. 11 is a sec-

tional view, upon alargerscale than Fig. 1, of
certain parts, whereby the matrix-table is
‘“moved and sapported, said table being rep-
resented as hollow in Fig. 11; and Fig. 12 is
a sectional view, upon a larger scale, of one of
the type-punches or types and an end por-

Serial No, 226,626, (No model.) -

tion of the arm which carries it. Fig. 13isa
view on an enlarged scale, showing a detail
of a certain portion of the machine in per-
spective. Fig. 14 is a view on an enlarged
scale of a certain block or piece for receiving
a type-punch.

Similar letters of reference designate cor-
sponding parts in all the figures.

The frame or case which supports the op-
erating parts of my machine and which con-
ceals them, so far as practicable, from dust
and dirt, may be of any suitable construe-
tion. As here represented, it comprises a
base-plate A, a rear casing, which is of seg-
mental form, as shown in Fig. 2, and which
comprises a lower portion A” and an upper
portion A*and an inclined key board or
plate A3 immediately above which theseveral
keys, each bearing upon it a letter or symbol,
are presented. :

Q represents a copy-holder.

B designates type-carrying arms, a series of
which is arranged side Dby side in a bank or
group, segmental in plan view. This bank or
group of arms forms a segment of a circle, as
shown in Fig. 2 and also in Fig. 4. Eacharm
B carries at its free end a type-punch or a
stem b, having upon its lower end, in relief,
a letter or sign. At the opposite end these
arms B are formed with approximately circu-
lar or disk-like body portions V', and they are
supported by pivots b

In order to properly space and hold the piv-
oted arms B acecurately in position, I employ
two series of plates B’ B? which may be of
the forms represented in Figs. 9 and 10. The
arms B throughout their area are preferably
of uniform thickness, and their segmental
arrangement in the arc of a circle is secured
by making the plates B’, which are inter-
posed between the body portions b’ of the
arms, wedge-shaped in their transverse sec-
tion; as shown in ¥Fig. 4. The arms B are piv-
oted in the plates B’,and,as here represented,
the pivots consist of circular hubs b* on op-
posite sides of the arms B, supported in cor-
responding recesses or depressions b® in op-
posite faces of the wedge-shaped plates B’
The plates B are of substantially uniform
thickness throughout and of about the same
thickness, or either a very trifle thicker than
the arms B or are made so by paper packing,
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and when the plates B? are secured between
the plates B’ and the latter are held closely
side by side the arms B will have the neces-
sary clearance between the plates B’ to give
them freedom for movement on their pivots
b% and will also be held with sufficient snug-
ness to prevent wabbling on their pivots.
The form of the plates B’ B%is clearly shown
in Figs. 9 and 10, and the form or outline of
the plates B?is clearly shown in Fig. 1. These
several plates may be held in place by means
of a hooked tongue or finger b on the rear
edge of each engaging a groove 0 of corre-
sponding hooked form between the two cas-
ing portions A’ A% as is best shown in Fig. 1.
The several plates B’ B? and the arms B may
be formed from sheet metal by suitable dies,

-and the end portion of the arms B must be

thick enough laterally to receive through
them the type-stems b, and may be bored to
receive the stem, as shown in Fig. 12. Below
the several arms B are arranged sheaves B3,
which should be about the same thickness as
the arms, and which are connected with the
body portions b’ of the arms by connecting
rods or links b% which are preferably of pe-
culiar form, as shown in Fig. 1. ‘

In the example of my invention here rep-
resented, the sheaves B2 are each connected
with a corresponding arm B by a pair of rods
or links 0° lying closely upon opposite sides
of the arm B, as shown in Fig. 4, and pivot-
ally connected at b7 with the arm and at b®
with the sheave B3 I havehere represented
on the plates B? upper shoulders ?°, and on
the arms B are corresponding shoulders b1,
which, when the arms swing upward on their
pivots % abut against the shoulders or edge
portions »° and so limit the upward move-
ment of said arms. The plates B? project
considerably forward between the plates B’ )

- and the pair of connecting rods or links bt

45

- 50

55

6o

65

which apply to each arm B lie upon opposite
sides of the body portion b’ of said arm and
of the projecting portion of the corresponding
plate B? and are thus guided in their move.
ments. The plates B’, which come between
the arms B and their sheaves B3, may have
adjacent to the pivotsof the arms and sheaves,
arc-shaped edges b b2, as is shown in Fig. 9,
and the rods or links b may have eorrespond-
ing ares b® bM, the former of which bears
against the arc-shaped surfaced! of the plate
B’ when the arm B ig raised, and the latter
of which 0" bears against the arc-shaped sur-
face b™ of said plate when the arm B is low-
ered. :

I-will now describe the keys and the con-
nections through which, by the depression of
the keys, the arms B are swung downward in
the direction of the arrow shown in Fig. 1,to0
cause their type-punches b to strike the ma-
trix, hereinafter deseribed.

Cdesignates vertical push-rods, which work
through a plate or board A? and are sur-
mounted by buttons or finger-pieces ¢, each
bearing a letter or symbol. On each rod may

435,344

be a_ collar’ ¢/, which, when the rod lifts,
strikes against a cushion of india-rubber or
other suitable material ¢ and beneath the

its downward movement. Each rod C at its
lower end is connected with a sheave o,
which constitutes in effect a lever, and from
this shedve leads a wire or analogous flexible
connection ¢*. " The edge of the sheave may
be grooved to receive the wire, as represented
in Fig. 6, and the wire may be connected with
a small drum or rotary pin 5, journaled in
the sheave C’ and provided at the side of the
sheave with a ratchet-wheel c% in engagement
with which is a spring-pawl ¢’. By turning
this drum and wheel ¢ ¢fin the direction of
the arrow thereon (shown in Fig. 5) slack in
the wire c* may be taken up and a tension
maintained by the pawlc”. Upon the sheave
C’ may be cheek-pieces ¢, between which
works the lower flattened portion of the rod
C, which is pivoted to the sheave at ¢®. On
the inner side of this flattened lower portion
of the rod is an arc-shaped recess or edge c,
which, when the rod is depressed, as shown
in the representation of one of the rods, Fig.
1, bears against the circular edge of the
sheave C’, and thislimits the downward move-
ment. The are-shaped curves or recesses ¢!
in the rods C and b b and in the rodsb®are
also important, as they provide for connect-
ing the said rods to move about equally above
and below horizontal planes through the piv-
ots of the parts on which they act and avoid
the necessity of making the sheaves ¢’ B?® with
arms having a great projection from the cen-
ter for the attachment of said rods.

As Fig. 1is upon too small a scale to show
the ratchet-and-pawl connections and tight-
ening devices for the wires ¢, I have illus-
trated them in Figs. 5and 6, From itssheave
C’ the wire c* passes onto a sheave 8, thence
under a sheave or small wheel d, and thence
to a sheave oroscillating disk orpart d’,which
constitutes,in effect, a bell-crank lever, and
from this latter sheave d’ the wire passes di-
rectly to and partly around the sheave B?
and isattached thereto. The several sheaves
d’ may be supported in bearings depending
from a cap-plate D, which may be of seg-
mental form, and the sheaves are arranged
so that the wires ¢* in passing to the several
sheaves B® will not interfere with each other.

An advantageous construction for the
sheaves d’ is shown in Figs. 7and 8. Each
sheave may be pivoted in its hanger at d?,
and has a segmental projection d® of larger
radius than the body of the sheave and also
a hole df, through which the wire ¢t may pass.
The edge of the portion of the sheave of small
diameter is grooved, as shown in Figs. 7 and
8,and the outer edge of the segmental pro-
jection d? is also grooved, and the wire lead-
ing upward from the sheave d enters the
grooved periphery of the portion of thesheave
d’,which is of smaller radius, thence passes
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button or head ¢ may be a corresponding -
cushion ¢ to stop the rod without shock in
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throughthe hole or peiforation d*, and thence

-over the edge of the sheave portion d? which

is of larger radius,and thence to the top of
The sheave d’, by reason of
its peculiar form, constitutes, in effect, a bell-

_erank lever having arms of different length,

the longer arm being connécted with the
sheave B® and the shorter arm having con-
nected with it the portion of wire leading to
the key, and by this construction the requi-
site movement for the type-carrying arm B

“may be obtained by a comparatively slight

- movement of the push-rod C. By depressing
“~any one of the push-rods C a draft will be
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produced upon the wirec*,the several sheaves

“d-d’ and the sheave B3 will be turned in the
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.direction of the arrow placed thereon in Fig.
1, a downward pull upon the rods or links 0°
will be exerted, and a type-carrying arm B
will be swung downward in the direction of
thearrow shown in Fig. 1. After the finger
is removed from the key, which is at the head
of -the push-rod C; the arm B will be raised
by a. spring, which may consist simply of an
elastic endless. band @5, applied to a hook d°
upon the sheave B?, and afixed hook d’. The
severil hooks d7,on which are placed the
spring-bands d°, may be secured in a cap-
plate D/, covering an opening in thebed-plate
A, through which access may be had to these

_springs and adjacent parts when said cap-

plate is removed.

Having described how the type-punches,
which are to form intaglio impressions in the
matrix, are operated, I will now describe how
the matrix may be supported and moved so
as to'secure the desired spacing between the
several letters in aline of matterand between
the several lines in a column, _

Extending transversely across the macliine
is a channel or guideway E, in which slides
a frame E’,here represented as made trough-
like in its transverse section and having
flanges e at the top, which fit in rabbets e,
formed in the slideway E. The slideway E
has at its ends abutments or end portions E?
E3;‘and the sliding frame E’ likewise hasend
portions or abutments Ef E°, Within theslid-
ing frame E’,and extending lengthwise there-
of, is a eylinder or roll ¥ and other rolls f,as
best shown in Fig. 11.  Around the cylinder
F, and also in proper direction around the
rolls f; is passed an endless apron or belt £/,
and the arrangement of cylinder and rolls
shown give the belt at its upper part a hori-
zontal portion, which supports a matrix-table

-+ ¥/, on which are placed the layer orlayers of
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plastic material f% which form a matrix of
the desired thickness. The tablemay be held
between two strips o on the belt. This table
T”, T have shown solid in Fig. 1, owing to the
small scale of that figure; but in Fig. 11 I
have represented it as hollow and as pro-
vided with an inlet-opening f* for steam or
heated air, in order that the matrix f? may be
subjected to heat and’the clearness of its in-
taglio impressions be inereased. The width

of the matrix f2 and its supporting-table F’,
as shown in T'igs. 1 and 11, should be suffi-
cient to receive the length of the line of
printed matter, and the length of this table
(shown in Fig. 2) should correspond to the
length of a column or page of printed matter.

The eylinder or large roll F has at its end
a shaft F?, which may be polygonal in its
teansverse seetion, and which is free to slide
lengthwise in a corresponding central aper-
turein the collar €2, journaled in the end piece
B3 of the slideway E, and the exterior of said
collar being cylindric the collar turns with
andsupports the prolongation I, and through
it the eylinder F. To the polygonal shaft are
also fitted a gear-wheel ¢® and a sheave et
This gear-wheel and sheave are held in the
end piece I against movement with the shaft
F2in a direction lengthwise thereof; but they
are locked to the shaft by the form of the
shaft, and the openings in them receive the
shaft, so that any turning movement of the
gear-wheel ¢® or sheave e* will produce a cor-
responding movement of the shaft F?and the
cylinder I, and will effect the travel of the
apron f/ and the sidewise movement of the
matrix-table F’, '

With the gear-wheel € engages a”gear-
wheel €% mounted upon a shaft, upon which
is also secured a gear-wheel 'S,  The latter
engages a gear wheel or screw ¢, which is
upon a horizontal shaft ¢”, and has at its front
end a button or head ¢, whereby it may be
turned. Applied to the sheave &%, by a cord
or flexible comnection ¢° is a weight € as
shown in Fig. 3, and this weight exerts a con-
stant tendency to turn the shaft F?and the
cylinder ¥ in one direction, but are prevented
from effecting that result by the engagement
of the wheel ¢!® with the worm €. The worm-
shaft ¢"is in a pivoted bearing or hub e
which enables it to be tilted so as to disen-
gage its worm from the wheel e'. .

In my machine I prefer to arrange the sev-
eralkeys, each of whichis marked with aletter
or symbol and through which the operation
of the type-carrying arms Bis effected,in the
same position relatively to each other that
the several cells for the type are arranged
in relation to each other in a compositor’s
case, and these keys are worked by the op-
erator with his right hand, while he operates
the worm-shaft e’ step by step with his left
hand. By the described arrangement of the
keys all the education of the compositor will
be utilized or rendered available to enable
him to do more rapid work on my machine
than could a person unfamiliar with type-
setting, for to operate theseveral keys he has
only to move his right hand in the same di-
rections that he would to take corresponding

type from a compositor’s case, and this he.

does intuitively. After the depression of each
key to form the intaglio impression of a type-
punch in the matrix f? the operator with his
left hand turns the worm-shaft e’ a small frac-
tion of a turn, and through the gear just de-
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‘seribed moves the matrix-table F’ widthwise
a distance equal to thespace occupied by the,
As soon as a line has
been completed across the matrix f? the worm-
shaft €’ is swung on the pivot el to lift the
worm ¢ out of engagement with the worm-
~wheel &5, and the weight e returns the table
F’, after which the shaft e’ is swung in a re-
verse direction, by which movement the worm
¢ is lowered into engagement with the wheel
¢’. The weight ¢! is connected to the cylin-
der I, which cylinder is in turn connected to
the screw-shaft f*. When the shaft F?is
rotated by the weight e upon the turning of
the shaft €7, the shaft £ will, by its engage-
ment with the nut f3 thus cause a widthwise
movement of the matrix-table. The worm-

shaft €7, through gear-wheels ¢! ¢4 operates-

an index-finger ¢ upon a dial ¢®at the front
of the machine, and this dial enables the op-
erator to turn the worm a distance to produce
the exact movement of the table F’ necessary
to give the variable space required for the
several letters and intermediate vacancies.

To provide for raising the end of the shaft
¢’ without interference from the wheels e’
the end of said shaft may drop into a coup-
ling ¢*, by which it is connected with a short
.shaft o, on which the lower wheel ¢ is se-
cured, and which is journaled in a bearing
o’, as best shown in Fig. 3.

At the end of the sliding frame E’, oppo-
site the shaft F? is a screw %, provided with
a crank-handle f*, whereby it may be turned,
and fitting a nut f%in the end piece E? of the
slideway E. The end of the cylinder F, which
is adjacent to the screw, has a collar 7% and
the adjacent end of the screw has a collar A
both of which fit in a suitable circular or semi-
circular seat f% provided for them in the end
piece E* of the sliding frame E’, and conse-
-quently the cylinder and the screw are held
against endwise movement. The top of the
nut f% to which the screw is fitted, may be

hinged, so that when it is swung upward the
serew f* may be lifted out of engagement
with its thread.

After the operator has formed one line of
impressions across the matrix J3 it is neces-
sary to move the table ¥’ and the matrix not
-only laterally but also lengthwise, a distance
equal to an interlineal space and a line, and
this is effected by the operator turning the
screw f%* the required distance. After the
matrix is completed and the sliding frame E’
has been moved lengthwise step by step to
as great a distance as is required by the
-length of the matrix the screw may be dis-
engaged from the nut /% and drawn directly
endwise, thereby shifting the sliding frame
-E’ and the apron #” and table F’ lengthwise
for any desired distance. This avoids the
necessity of turning the serew backward in
-order to return the table F’ to a receiving
position after the matrix has been formed
-and before operating upon a fresh body of
~plastic material to. produce a second mafrix.

»

The slideway E has at its top a éross-piece
or bridge G, in which is set a removable orre-
newable socket-piece %, and this socket-piece
has a single aperture %/, which is upwardly
flaring or funnel - shaped, corresponding in
size at its lower end to the heads of the type-
punches. Above the piece % is placed a
cushion 7? against which the end of the arm
B strikes as it descends in operation, and
which deadens the shock produced by the
impact of the arm, The block or piece h is
fitted to a funnel-shaped seat /8 in the bridge
G, and may be removed at any time and an-
other substituted. : ‘

One construction of the type-punch and the
end portion of the arm in which it is secured
is best shown in Fig. 12. The lower end of
the stem b, which carries the type-punch, may
be square, as shown at 4, and provided with
a shoulder ¢’,and above the arm B such stem
is provided with a nut 2. By loosening the
nut 7% and then lowering the arm B so that
its type-punch enters the square aperture 1’
in the socket-piece h, the stem will be turned
in the arm B to bring “its operating-face at
just the angle desired in order to strike prop-
erly on the matrix, and by then tightening
the nut ¢! the type-punch will be fixed in po-
sition in the arm B. , ‘

I have before stated that the matrix-table
F’ may be hollow, so as te provide for heat-

‘ing it from within and in order to heat the

matrix and effect clean-cut impressions of
the type-punches. Mo this same end I also
prefer to arrange a heater adjacent to the
position which the type-punches b oceupy, as
shown in Fig. 1, when the arms B carrying
them are raised and are at rest in their in-
operative position.” The upper portion A2 of
the casing may be made hollow, so as to con-
stitute a steam-chamber j, having a recess 7,
into which the type-punches enter when the
arms B are raised, and which may have an
inlet-pipe j* for steam and an outlet-pipe 3

for the water -of condensation and steam.’

During the operation of the machine each of
the type-carrying arms is for mostof the time
in araised and inoperative position, as shown
in Fig. 1, and the employment of this heat-
ing-chamber provides for maintaining the
type-punches constantly hot. The adj usting
of spaces between words for- the purpose of
properly filling each line is also provided
for by the use of the button efand by the dial
indicating a full line in each of its circuits.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The combination, with the matrix-table
and the series of type-punches and punch-
carrying arms movable toward the matrix for
impressing it and away from the matrix to a
position of rest, of a heater arranged adja-
cent to the position occupied by the punches
when at rest.

2. The combination, with aseries of pivoted
punch-bearing arms and keys and connec-

‘tions, - substantially as described, through
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which they are operated, the operation of the
keys both furnishing power and regulating
the selection of the punches, of a matrix ta-
ble and frame provided with rollers and mov-
ablein the direction of its length, a belt pass-
ing around the rollers and directly support-
ing the table, and a gearing for moving said
frame lengthwise and for imparting a step-
by-step motion to the belt, substantially as
specified.

3. The combination, with the pivoted arms
B and the keys and connections, substan-
tially as described, for operating them, of the
sliding frame E/, the rollers journaled there-
in and oneof which F' has a shaft prolongation,
a gear-wheel in which said shaft slides, but
which is locked to the shaft for turning it, a
weight for turning said shaft and its attached
roller in one direction and a worm for turn-
ing it in the other direction and whieh is
mounted to move transversely out of engage-
ment with the wheel on whiceh it operates, a
matrix-table and an endless belt su pporting
it and passing around said rollers, and a
serew for moving said frame lengthwise of
the rollers, substantially as herein described.

4. The combination, with amovable matrix-
table and pivoted punch-carrying arms for
operating on the matrix, of vertical push-rods,
each representing a letter or symbol, fiexible
connections and sheaves whereby motion is
transmitted from said push-rods to said arms,
and adjustable tension devices on certain of
the sheaves, whereby slack in the connections
may be taken up, substantially as herein de-
seribed. . : -

5. The combination, with a movable matrix-
table and pivoted punch-carrying arms for
operating on the matrix, of sheaves C’, and
push-rods C, pivoted thereto and having the
arc-shaped recess c'%, which providesfor pivot-
ingthemeclosetothe peripheriesof the sheaves,
and other sheaves and flexible connections
¢, through which the said arms are operated
from the rodsand sheaves C ¢/, substantially
as herein described.

6. The combination, with. a. movable ma-
trix-table and a series of keys, each represent-
ing a letter or symbol, and flexible connec-
tions and sheaves through which the arms are

. operated by the keys, certain of the sheaves
d’ having peripherical arcs of different radii,
over which the flexible connections are passed
and which constitute, in effect, bell-crank le-

5

vers having arms of unequal length, substan- 55

tially as herein described.

7."The combination, with a movable ma-
trix-table and pivoted punch-carrying arms,
of the plates B?>in the same vertical planes
with the said arms and forming stops to the
arms, and the wedge-shaped plates B’, inter-
posed between the arms, and keys and flexi-
ble connections for operating the arms, sub-
stantially as herein described.

8. The combinalion, with a movable ma-
trix-table, a series of pivoted punch-carrying
arms,and a casing constructed with a retain-
ing-groove 0% of the plates B’ B?, arranged
alternately between and in the same planes

| with the arms and formed with tongues b

which are retained in said groove, substan-
tially as herein described. .

9. The combination, with a matrix-table
and the pivoted punch-carrying arms B, hav-
ing eircular body portions, of the sheaves B,
the plates B’ B, for spacing and supporting
the arms, and the rods S connecting the
sheaves and arms and guided in their move-
ments by said plates, and keys and connec-
tions for operating said sheaves and arms,
substantially as herein described.

10. The combination, with a movable ma-
trix-table and the pivoted arms B, of punches
b, each having a rectangular head and a stem
which may be turned in the arm, and a nut
for clamping the stem in place after adjust-
ment, a funnel-shaped socket-piece or mouth
terminating in a rectangular aperture,
through which the punches reach the matrix
and which serves to accurately and automati-
cally adjust the punches to the proper posi-
tions when loose in their arms, and keys and
connections, substantially as described, for
operating said arms, substantially as herein
set forth.

11. The combination, with a movable ma-
trix-table and pivoted punch-carrying arms
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for operating on a matrix supported on the -

table, of keys, each representing a letter or
symbol and arranged similarly to the type in
a compositor’s case, and flexible connections
for operating the said arms by the keys,sub-
stantially as herein described.

F. M. F. CAZIN.
Witnesses:
C. HaLL,
FREDK. HAVNES.
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