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Lo all whonme 7F nuels coReCer:

Be it known that I, Liny Boyp BenTON, a
citizen of the United States, residing at New
York city, county of Kings, and State of New
York, have invented certain new and useful
Improvements in Matrix and Punch Cutting
Machines and the Like, fully described and
represented in the following specification and
the accompanying drawings, forming a part
of the same.

This invention relates especially to ma-
chines for c¢utting cameo or intagho designs
from an enlarged pattern to form punches or
dies, and more particularly to machines of
this class for cutting type-punches from
which matrices for casting printing-type are
formed or for cutting the matrices them-
selves, although many features of the inven-
tion may be used also in machines for en-
graving or cutting other raised or sunken de-
signs or for reproducing a design from a pat-
tern otherwise than by cutting.

1 aim especially at the production of a sim-
ple and cfficient matrix-cutting machine by
which type-matrices may be cut accurately
and the size, form, and depth of the matrix
determined by simple and eflicient adjust-
ments. :

To this end the invention includes, in addi-
tion to various features of construction of
eneral application, improved means
for holding matrix-bars during the cutting
and assuring the proper position of the ma-
trix and other specific features and combina-
tions of parts in matrix-cutting machines.

The invention has been made in connec-
tion with a machine resembling in gencral
construction that shown in my prior Letters
Patent No. 332,990, and it will be illustrated
and described as thus applied; but it will be
understood that many of the features of the
invention are applica%)ie also in machines of
other form than that of said Letters Patent.

For a full understanding of the invention
a detailed description of a machine embody-
ing all the features of the same as applied in
their preferred form will now be given in con-
nection with the accompanying drawings,
forming a part of this specification, and t%xe
features forming the invention will then be
specifically pointed out in the claims.

Figure 1 1s a front elevation, partly in sec-

tion, of the machine with the parts in central
position. . Fig. 2 is a horizontal section on
the line 2 of Fig. 1, showing the universal-
joint support of the swinging frame. Fig.
3 is a horizontal section on the line 3 of Fig.
1, showing the universal-joint connection of
the tool-holder. Fig. 4 is a horizontal section
on the line 4 of Fig. 1. Fig. 5 is a vertical
section of the parts shown m Figs. 3 and 4,
the section being taken on the line 5 of Fig.
1. Fig. 6 is a sectional plan of the matrix-
block holder, the section being taken on the
line 6 of Fig. 1. TFig. 7 is a longitudinal ver-
tical section of the same on the line 7 of Fig.
6. Fig. 8 is a transverse vertical section of
the same on the line 8 of Figs. 6 and 7. Fig.
9 is a detail view showing a modified form of
work - holder for supporting a block from
which a type-punch is to be cut.  Fig. 10 is
a diagrammatic view illustrating compensat-
ing tracers for use in cutting matrices or type-
punches for condensed or extended type.

In the drawings, A is the base or table on
which the pattern-holder is mounted and
from which rise two standards B, forming
supports for the operating parts of the ma-
chine. On the top of the supports B is rig-
idly secured an open horizontal frame C,
preferably of a rectangular form, as shown,
within which is a second similar frame D,
pivotally mounted on the frame C in the fol-
lowing manner: The frame D has two up-
wardly-extending bars 18, arranged at oppo-
site sides of the frame and preferably tied to-
gether for stiffness, as shown, which bars are
grooved on the outer sides to receive bars 19,
having at their upper ends arms 20, extend-
ing over bars 18 and through which pass ver-
tical adjusting-screws 21, turning without
vertical movement in arms 20 and working in
screw-threaded holes in the bars 18 on the
frame 1), so that the frame I} is moved up or
down on bars 19 as screws 21 are turned. The
bars 19 are pivoted on pivot-screws 1 in
frame C, which serews preferably have en-
larged screw portions for adjustment and are
locked in position by screws 1%, tapped
through the top of the frame C and engaging
the reduced unthreaded portionsof the pivot-
screws. A very efficient and durable pivot-
mounting is thus secured, and the exact aline-
ment of the pivots on opposite sides may
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readily be sceured by boring the unthreaded
openings through in line and then lorming
t‘ljlc enlarged screw-threaded outer portions.
Between the top of the bars 18 and the arims
20 of the bars 19 are placed bearing-blocks
22, against which the bars 18 are set up by
serews 21, the length of thiese blocks thus de-
termining the position of the frame D rela-
tive to the pivots 1 and frame C and diflerent,
blocks being used for the various adjust-
ments,

Within the frame D and pivoted to said
frame so as to move at right angles to the
movement of the latter on pivots 1 is a plate
E, by which is suspended the swinging frame
F, which carries the tracer and cutter. The
plate E is rectangular in form and is pivoted
to the frame D by pivot-screws 2, passing
through the frame D, these screws preferably
being of the same construction and locked in
position by screws in the same manner as de-
scribed above in connection with pivots 1.
As will be seen from Fig. 2, the pivots 1 and 2
of the frame D and plate I thus form a uni-
versal joint for the swinging frame ¥. The
upper and lower plates It G of the swinging
frame F are connected by four vertical rods

f, arranged at the corners of plate E, these

rods being shown as secured in plates E G by
nuts 5. The plate G carries a tracer-rod g,
adjustably secured to said plate by clamp 25,
the lower end of the tracer-rod g carrying the
tracer-point 26, which may be adjustably se-
cured thereto in any suitable manner, as
usual in this class of machines.

The cutting-tool I, which may be of any
suitable construction, is free to rotate in a
sleeve 27, carried by a socket piece or ring 28,
pivoted in a ring 29 by pivot-screws 3 in the
ring 29, the socket 28 being mounted axially
with the frame D. The ring 29 is in turn
pivoted in an outer plate or ring 30 by pivot-
screws 4, so as to permit & movement of the
ring 29 at right angles to its movement on
pivots 3, thus forming a universal joint for
ring 29, corresFonding to the universal-joint
mounting of plate E and the swinging frame
F, as shown in Figs. 2 and 3. 'The plate 30
has at each of its four corners a depending
sleeve 31, secured to it by nuts 32, and
through which sleeves pass freely the rods f
of the swinging frame BE, by which construc-
tion the movement of the swinging frame is
imparted to the cutting-tool, while the frame
and plate 30 are free to move up and down
relatively to each other. The sleeve 27 is
held stationary in the socket 28 by a thumb-
screw 33, screwing into the socket and bear-
ing against a wing formed on a split ring 34 in
the lower end of the socket 28. The socket
28 has fixed to it two plates 35 36, adapted to
move with the socket 28 in a horizontal
plane on the upper and lower surfaces of a
horizontal plate 37, secured to the block J,
which is mouuted on standards B, as herein-
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alter described.  The plate 37 has an open-
ing 38 surrounding the socket 28 between
plates 35 36, thereby allowing free sidewise
movement of the socket 28, due to the move-
ment ol the swinging [rame I¥, while holding
it in the same horizontal plane during said
movement.  The upper plate 35 may be se-
cured to the socket 28 in any suitable man-
ner, so as to rest and move on the upper sur-
face of the plate 37, while the lower plate 36
is fitted against a bearing-ring 39, abutting
against a shoulder on the socket 28 this ring
39 being ground or rubbed down until the
plate 36 bears against the plate 37 in such a
manner as to assure an easy movement of the
plates 35 36 on the plate 37, while holding
the socket accurately in position. The lower
end of the socket 28 is screw-threaded to re-
ceive a nut 40, by which the plate 36 is held
up against the plate 37 and ring 39. The
proper position of cutting-tool 1 in the socket
28 15 assured by allowing the sleeve 27 to
drop against an abutinent 6, secured to the
bottom edge of the socket 28 and which acts
as a stop for the sleeve, as shown in Fig. 1.
The cutting-tool 1 is rotated by means of a
flexible shaft 100, connected to any source of
power and in any convenient manner, I
have shown a siinple and convenient means
for attaching the shaft 100 to the tool I for
rotating the same, in which the tool I has at
its upper end a head 101, having a groove
102, extending through about half the cir-
cumference of the head 101.  Upon the head
101 I place a cap 103, fast to the end of the
shaft 100 and having a pin 104 on its inner
surface adapted to enter the groove 102 at
the cut-away portion105. The pin 104 hav-
ing been entered through the opening 105,
the rotation of the shaft will move it in the
groove 102 until it strikes the end wall of the
groove, when the cutting-tool I will rotate
with the shaft 100.

The block J, by which the tool-holder is
supported through plate 37, is adjustably
mounted on the standards B, the outer edges
of the block J being grooved to receive and
slide on guide-ribs 41 on the inner faces of
standards B, and the block is clamped in
adjusted position by thumb-screws 42, which
pass through vertical slots 43 in the stand-
ards B. The block J carries also the work-
holder, and by the adjustment of the block J
the tool-holder and work-holder may be ad-
“justed relatively to the pivots 1 of the frame
F for any desired size of matrix or type punch
relatively to the pattern, this adjustment de-
termining the proportional reduction of the
pattern in cutting the matrix or punch.

As shown in Figs. 1 and 6 to 8, the work
or matrix holder K is mounted on a support-
ing-block 45, which slides into a groove in the
top of a vertically-adjustable block 50, set
into block J, by the adjustment of which
block 50 the block 45 and matrix-holder K
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are moved vertically Lo position the matrix-
block vertically relatively to the cutting-tool
1, and thus defermine the depth of cut. The
Dlock 45 has a horizontal T-shaped groove 51
on its under side running its entire length,
and the lower face of the Tlock is inclined on
opposite sides of the groove Lo move on a cor-
respondingly-inclined seat 52 on the upper
surface of the groove in block 50, The block
50 has also a central vertical opening 53, ex-
tending through the bloek and into the upper
part of which is fitted a short bolt 54, Laving
a head 55, entering the T-shaped groove 51
and by which the block 45 is held down in the
groovein block 50.  This bolt 54 has a trans-
verse opening 56, which receives the tapered
end of a serew 57, passing {reely through the
portion of block J outside Hlock 50 and work-
ing in a screw-thread in block 50, as shown
in I"ig. 8, and having a milled head 58 outside
block J. By turning the screw 57 by head
58 the inner tapered end of the serew will be
forced in over the bottom of the opening 56
in the bolt 54 and force the bolt 54 down, so
that its head 55 will draw the block 45 firmly
down onto the block 50. As the groove 51
runs the entire length of the block 45 and the
blocks 50 and J are grooved through to the
front of the machine for the block 45, the
block 45 and work-holder K can readily be
removed from under the cutting-tool and from
the block J and replaced for the substitution
and positioning of a new matrix- bar, the
screw 57 being loosened for the removal of the
block and tig%tened again to secure the parts
in position. A spring 60 is placed in the open-
ing 53 underneath the bolt 54, the object of
said spring being to force the bolt 54 up-
wardly as the screw 57 is withdrawn, so as to
hold the head 55 of the bolt 54 in position to
readily enter the groove 51 of the block 45 as
the latter is slid into position. When the
block 45 reaches its position in the block 50,
its rear end abuts against a stop 59, secured
to the rear side of the block 50, thus assuring
the correct forward and rear position of the
block 45 relatively to the cutting-tool 1, while
its proper right and left position is assured by
its fit in block 50 and the engagement of head
55in the groove 51.

The supporting-block 50 is fitted to slide
vertically between ribs 61 on the block J and
ribs 62, formed on a wedge-block 63, which
is adjustably held in position by threaded
bolts 64, passing through slots 65 in the block
J, the heads of the bolts 64 bearing against
the outer face of the block J and the thread-
ed inner ends of the bolts engaging threaded
openings in the wedge-block 63.  The wedge-
block 63 is adjusted vertically by an adjust-
ing-screw 66, passing upwar through a bar
67, secured to the lower face of the block J
and across the opening in which block 50
slides. By loosening the bolts 64 and setting
up the screw 66 the wedge-block 63 may be

g

moved up €0 asto take up all wear between it
and the block 50, and thus prevent any side-
wise movement or looseness of bloek 50,
The means for adjusting the block 50 and
work-holder K vertically to determine the
deptliof the cut in the matrix-har are as fol-
lows: In the opening 53 of the block 50 and
directly beneath the holt 54 is asleeve 70, the
lower end of which is split, tapered, and
serew-threaded externally to receive a bind-
ing-nut 71, the upper end of the sleeve 70
forming a bearing for the spring 60, before
referred to. This sleeve 70 is screw-thread-
ed internally for its entire length with a very
fine thread” and is entered by a similarly
serew - threaded bolt 72, The sleeve 70 1s
held fast to the block 50 and prevented from
rotating by a pin 73.  (See Fig. 8.) Below
the lower edge of the block 50 and fastened to
the bolt 72 by set-serews 7 is a micrometer-
disk 75, having a hub 8, which hears against
the under side of a shoulder 9, formed on the
bolt 72. Below the disk 75 and surrounding
the bolt 72 is a screw-threaded sleeve 77,
threaded in the bar 67 and working against
a washer 10 between it and the under side of
the disk 75. This sleeve 77 has a milled head
78 for turning it, and the lower end of the
bolt 72 is turned down and threaded outside
the head 78 and provided with a nut 79 be-
low the head 78. A spring-pressed holding-
latch 80, pivoted to lugs on the block J, 1s
provided for holding the micrometer-disk 75
from accidental rotation, and this catch
serves also as an index for the micrometer-
disk divisions as the latter is turned. The
sleeve 77 acts to bring the work up to and
withdraw it from the fool. In raising block
50 as the sleeve 77 is screwed up it acts
through disk 75 and its hub 8 bearing against
shouk%er 9 of the bolt 72, to moave the bolt
79 and sleeve 70 upward, and thus through
in 73 also moves block 50 upward until the

ead 78 abuts against the hub 81 on bar 67 -

when the machine is to be put into operation,
and when the sleeve 77 is screwed down it
withdraws the matrix - bar from the tool by
drawing bolt 72 and block 50 down by the
nut 79 on the outer end of bolt 72. The
sleeve 77 is shown in its highest position.

The adjustment to determine the depth
the cutting-tool shall enter the matrix-bar
M-—that is, the depth to which the latter
shall be cut—is obtained by the micrometer-
disk 75. As the disk 75 is pinned to the bolt
72 by pins 7, the turning of the disk 75 to the
left, the catch 80 having been released, will
also turn the bolt 72 to the left, and the
sleeve 70, being held from rotating by the pin
73, will thus be raised by the reverse action of
the upper end of bolt 72, and the block 50
thus be raised, and the rotation of the disk 75
in the opposite direction will similarly lower
the block 50, and thus the matrix-bar may
be accurately positioned vertically to secure
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the depth of cut desired, the graduation on
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a bar 94 fast to the rear side of the base I of

the disk 75, engaged by the cateh 80, deter- | the holder and between which the reduced

mining the depth of cut of the matrix - bar.
The internal screw-threads of the sleeve 70,
as before stated, are very fine, prelerably
fifty to the iuch, so that a very fine adjust-
ment of the depth of cut is seceured, and any
looseness or play between the sleeve 70 and
bolt 72 may be taken up by the binding-nut
71 on the split tapered end of the sleeve 70,
the nut 71 being screwed farther up on the
end of the sleeve to tighten it onto the Dholt
72, and thus take up any wear which may oe-
cur and assure the aceurate operation of the
parts. It will be understood that the ma-
trix-bar is adjusted for the depth of cut de-
sired by the disk 75, while the bar is with-
drawn from the tool by the sleeve 77, and the
matrix-bar is then moved up against the tool
by screwing up the sleeve 77.

In making matrices for type-casting ma-
chines it has heretofore been necessary to
trim the matrix-bar after the letter has been
cut to secure the desired position of the ma-
trix relatively to the bar and the proper posi-
tion of the cast letter to the body of the type.
The rear edge and one side of the bar are thus
trimmed for position in making matrices for
the ordinary steam casting-machines and the
rear end and the opposite side in making
matrices for the automatic machines now
used quite largely. The work-holder shown
in the drawings 1s designed to do away with
these objections by providing for the adjust-
ment of the matrix-bar before the cutting of
the letter, so that the cut matrix-bar may be
taken from the holder and placed in casting-
machines of either of the before-mentioned
classes without trimming. For this purpuse
the following construction is used, as shown
especially in Figs. 6 to 8. The work-holder
K is formed with a base k, having vertical
side flanges k' k*, each of the flanges being
shown as having three adjusting-screws 83
84, although this number may be varied, if
desired. Between the flanges & £* and rest-
ing on the base k is a wedge-plate 85, moving
longitudinally of the matrix-bar on which
rest the matrix-bar M, and two gage-blocks
86 87, acted on, respectively, by the screws
83 84 and between which the matrix-bar is
placed. Above the matrix-bar are two
plates 88 89, which form a top gage or stop
for the matrix-bar and which are fastened to
the flanges &' k* by screw-and-slot connec-
tions 90 for adjustment to accommodate dif-
ferent lengths of matrix-bars. Therear edge
of the matrix-bar M is set against a depend-
ing portion 91 of the plate 89 bhetween the
side gages 86 87 and which forms a rear or end

age for the matrix-bar, the rear edge of the
ﬁttter taking under a shoulder p on the rear
gage 91, forming a part of the top gage. The
rear gage 91 abuts against a block 92, held in
position by upwardly-extending fingers 93 on

rear end of the wedge-plate 85 passes.  For
different lengths of matrix-bars the block 92
is changed to w greater or less width and the
position of the plates 88 89 is'changed to cor-
respond withsuch length.  When the matrix-
bar M is to be used on the automatic casting-
machine, the block 87 is placed against the
inner surface of the adjacent flange— that is,
the flange k*—the screws 84 being withdrawn
from engagement with said block, and the
matrix-har is placed in the holder underneath
the plates 88 89 and on the wedge-plate 85.
The block 86 is now set up against the oppo-
site edge of the matrix-bar by the screws 83
and the wedge-plate 85 forced in from front
to rear of the machine or to the right in Fig.
8, so as to press the matrix-bar against the
top gages 88 89,.and this movement of the
wedge-plate 85 also forces the matrix-bar M
rearward against the rear gage 91, thus assur-
ing the accurate position of the top face of
the matrix-bar and its aceurate endwise posi-
tion. The wedge-plate 85 thusforms a clamp
by which the matrix-bar is forced endwise
and vertically and held in proper position in
these directions. When a matrix-bar is to
be cut for a steam casting-machine, the block
86 will be placed against the other flange &/,
the screws 83 being withdrawn out of engage-
ment with said block, and the matrix-bar M
set up against the block 86 by the screws 84
acting on block 87. 1t will be seen that this
adjusting of the blocks 86 87 takes the place
of the trimming of the matrix-bars hereto-
fore performed after cutting, and the bars are
taken from the holder K ready for use in
either of the type-casting machines in use.
[t will be understood that all the matrix-bars
are made accurately to the same width for
use with blocks 86 87 of a single width, but
that blocks 86 87 of different widths may be
used for different sizes of matrix-bars. In
some cases—as, for instance, when matrices
are cut for different type-foundries employ-
ing steam type-casting machines—it may be
desired to leave some metal for side trimming
of the matrices to suit individual tastes in re-
spect to the type; but even in that case the
accurate positioning of the matrix relatively
to the end and side edges of the matrix-bar
secured by my holder is of great value.

The base &k of the work-holder may be
formed integral with the block 45 or mounted
thereon in any suitable manner if only mat-
rices for ortholineal type are to be cut; but
I preferably mount the work-holder so that
matrices inclined in either direction at any
angle desired may be cut from ortholineal
patterns for italicizing type or other pur-
poses, with the base of the matrix parallel
with the base-line of the matrix-bar. For
this purpose, as shown in Figs. 1 and 6 to 8,
the base & of the work-holder K is mounted
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‘on the supporting-block 45 in such a manner
asto nllmg,i,t to xx'logtate thereon through a com-
plete revolution in a horizontal plane, so that
the matrix-holder and matrix-bar may be
fixed in any angular position around the axis
of the machine—that is, around the central
line of the tnachine connecting the tracer and
central point of the frame D or plate E. In
the construction shown the base & of the
holder K is shown as provided on its under
side with a circular stud 46, formed with an
inclined edge and seated in & correspond-
ingly-inclined opening 49 in the top of the
block 45. The stud 46 has a2 depending
shank 47, passing through an opening in the
block 45, and onto which is screwed a nut 48,
which may be set ug against a shoulder about
the opening in the block 45, the nut 48 being
in line with the slot in the block 45 which
receives the bolt-head 55, so that the nut 48
may be manipulated when the block 45 is re-
moved from block 50. It will be seen that
by loosening the nut 48 on the shank 47 the
base & and work-holder K may be turned on
the block 45 to assume any desired position
in a horizontsl plane relatively to the other

parts of the raachine, and by tightening the |

nut 48 the work-holder will be locked in ad-
justed position. The inclined surfaces on
the stud 45 and about opening 49 compen-

‘sate for wear and secure the desired firm loek

against accidental rotation of the work-
holder. It is necessary also to adjust the
pattern at the same angle as the work-holder
or matrix-bar. This may obviously be done
by any means for holding the pattern in the
pro};(;er angular position; but preferably I
make the pattern-holder adjustable by rota-
tion, so that the pattern is secured in the
holder in the same manner as in cutting or-
tholineal matrices and the adjustment of the
pattern-holder depended upon to position
the pattern. For this purpose the pattern-
holder O is shown as mounted on the tahle A
in the same manner as the matrix-holder K
on the supporting-block 45, the pattern-
holder O having on its lower surface a circu-
lar inclined stud 96 in opening 97, forming an
inclined seat on the table A, and a screw-
threaded shank 98, passing through an open-
ing in the table and having locking-nut 99.
For convenience in adjusting the matrix-
holder K and pattern-holder O and to assure
accurate adjustment the block 45 and the
table A will preferubly be provided with cir-
cular scales 2not shown) for showing the de-
grees through which the work-holder and
pattern-holder are rotated. By thus adjust-
ing. the work-holder and pattern-holder au-
gulurly around the exis of the machine or
frame F and adjusting frame D vertioally hy
screws 21 and substitute blocks 22, so as to
position the pivots 2 in a plane more or less
above the plane of pivots 1, a lotter-back
sloped or italicized, as desirod, may be et

from an ortholineal pattern. The same re-
sult could be secured by turning the frame F
angularly sround the axis of the machine,
the frame D being adjusted vertically, as
ahove described; but such an adjustment of
the framne F is not convenient. = It will be
understood that back-sloped or italicized let-
ters may be cut from ortholineal patterns by
adjusting the pivots and the pattern, as
above described, without adjusting the
work; but in that ease the matrix-bar must
be sqfuare_d up after the letter is cut, and
therefore it is preferable to adjust the work
at the same angle as the pattern.

For cutting type or other punches instead
of matrices the matrix-holder K is not re-
uired, but all the other fentures of the ma-
chine are retained, a suitable punch-holder
being snmplfr substituted for holder K. Such
a punch-holder is shown in Fig. 9, in which
the holder P consists of a block having the T-
ﬁroove 51 and the inclined- walls aﬁout its

ase opening, as in case of block 45, so that
it may be slipped into place in block 50 in
place of block 45. The punch-holder P is
shown as having the usual clamping-pieces
100 and set-screws 101, by which the punch
Q is centered and held in position. The con-
struction shown in Fig. 9 does not provide
for rotating the punch-holder P; but it is ob-
vious that the Funch—hoider P may be made
like the base-plate k of matrix-holder K and
adjustably secured in the top of block 45 by
the nut 48 in the same manner as above de-
seribed in connection with the matrix-holder.

Asabovestated,theadjustment of the block
J with the work-holder K and cutting-tool
determines the proportional reduction from
thepattern by varying the distance of the cut-
ting-tool from the pivots 1 2 of the swinging
frame F, thus increasing or decrcasing the
extent of movement of the cutting- tool in
any direction for a given movement of the
tracer 26, both components of the tracer’s
movement being thus correspondingly modi-
fied. The machine shown permits “adjust-
ment also for cutting punches or matrices for

-condensed or extended type—-that is, typein

which the width of the lettor is decreased or
increased, the height remaining the same.
This requires the non-propertional reduetion
of the pattern, which is seeured by modifying
the two components of the tracer’smovement
independently, and thix result is sceured by
the up-and-down adjustinent of the frume

relatively to pivots 1 by motite the bars 18
up and down on pivot-bars 19, as above
described, this adjustment varying the posi-
tion of the pivols 2 of the swinging frame rel-
atively to the matrix-holder K and cutting-
tool, which are stationary during such adjust-
ment, the rods £ moving freely through the
sleeves 31, 1 thus inerease or diminish the
distance hetween the cutting - tool and the
“pivots 2 of The swinging frame F, so as to in-
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crease or diminish the extent of right- and-

left movement of the cutting-too! for a given |

movement of the tracer 26, the forward-and-
rear movement of the frame remaining un-
changed, as the position of pivots 1 rela-
tively to the cutting-tool isunchanged. The
right and left component of the tracer’s
movement is thus increased or diminished
relatively to and independently of the for-
ward and rear component and the letter cut
in the matrix-bar or type-punch correspond-
ingly extended or condensed. Raising the
frame D will obviously increase the move-
ment of the cuttin -too{aud extend theletter
and lowering the frame D will decrease the
movement of the cutting-tool and condense
the letter. For this condensation and ex-
tension of ortholineal designs the work-
holder and pattern-holder are kept in normal
position with the lines of the pattern parallel
with lines of piveting. If the work and pat-
tern be turned angularly, the result is the in-
clining of the design cut as above described.
The frame G, carrying the index-rod g, Mmoves
with the frame I during this adjustment of
the frame D, the index-rod g being adjustable
in the frame G to compensate for this move-
ment. :

Any suitable form of tracer may beused in
this machine, and in proportional reduction
from the pattern I preferably employ the
usual tracer Having a circular tracing-point
by which the path of the vertical axis of the
tracer which determines the path of move-
ment of the cutting-tool is exactly at the
same distance from all lines of the pattern
followed by the tracer. Such a circular
tracer also may be used in non-proportional
reductions from the same pattern to produce
condensed or extended type, as above de-
stribed; but the circular tracer produces in
such non - proportional reductions s change
in the style of the type which is not desired in
condensed or extended type by reducing or
increasing the width or weight of each of the
vertical ines of the letter as well as the width
of the letter as a whole, so that the vertical
lines of condensed or extended letters cut
with such circular tracer are narrower or
wider than the horizontal lines. While this
effect may be disregarded or otherwise cor-
rected and the circuﬁ;r tracer used, it may in-
terfere with the desired similarity in appear-
ance of different varieties of type of the same
style, especially in the larger type, and there-
fore in such non-proportionel reductions to
produce condensed or extended type of the
same style as type formed from the same pat-
tern by proportional reduction 1 preferably
use g tracer of such form as to compensato for
the difference between the ratios of reduetion
of the components of the movement of the
tracer by which the horizontal and verticsl
lines of the letter are produced—that is, be-
tweon the right;-und—le]"t. and the forward-and

!
t
|
|

'
1
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rear movements of the tracer in the machine
shown. ‘The tracer I employ for this pur-
pose is oblong and preferably with straight
sides and round ends, the two diameters or
horizontal dimensions of the tracer-point he-
ing such that the axis of the tracer as the lat-
ter follows the vertical lines of u sunken or
matrix pattern-letter moves in a path nearer
to or farther froth the line than in following
the horizontal lines according as the horizon-
tal dimension of the type is decreased or in-
creased to condense or extend the letter cut,
while in following a raised or type-pattern
letter this is reversed and the axis of the
tracer runs nearer the vertical lines than the
horizontal linesin forming an extended letter.
and farther from the vertical lines than the
horizontallines informing a condensed letter.
This reversal of the position of the tracer-axis
in following a matrix and t rpe-pattern will
be clear if it be borne in mind that the object
of the oblong tracer is to increase or decrease
thewidth of the vertical line-space in the pat-
tern, so as to compensate for t}l)w ratio of con-
densation or extension of the letter as g
whole, and thus secure the same proportional
reduction of the width or weight of the ver-
tical lines as of the horizontal ines, and that
the width of the line-space movement of the
tracer-axis in a matrix is increased or de-
creased by reducing or increasing the dis-
tance of the axis from the matrix-wall , while
n tracing a type increasing this distance of
the axis from the type-line increases the
width of the line-space movement of the
tracer and decreasing this distance decreases
this movement. It will be understood that
in either case the horizontal dimension of the
tracer that determines the distance of its axis
from the line of the letter in tracing the hori-
zontal lines—that is, the forward and rear di-
mension in the machine'shown—will be the
same as that of a circular tracer for the pro-
portional reduction determining the height
of the letter and the weight of the horizontal
lines and the other horizontal dimnension of
the tracer which determines the distance of
the axis from the line of the letter in tracing
the vertical lines—that is, the right-and-left
dimension in the machine shown will be in-
creased or diminished relatively to such pro-
portional dimension to secure the result de-
sired.

The increase or decrease of the right-and-
left dimension of the tracer rclmiw-l} to the
forward-und-rear dimension will depend upon
the weight of the vertical lines or width of
the line-spuce in the pattern, the increase or
deerense being such that it will compensale
for the decrense or inerense of (he weight of
the vertical lines which wonbl result’ from
using n tracer of the snme right-and-lefe and
forward -nud - renr dimensions, whiel obvi-
ously depends upon the ratio of condens-
tion or extension. In trucing w matrix for
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cutting a condensed letter the right-and-left
dimension of the tracer will be decreased
relatively to its forward-and-rear dimension

to such an extent that the difference between

the two dimensions bears to the width of the
vertical line-space of the pattern the ratio of
condensation, thus widening the path of
movement of the axis of the tracer in follow-
ing the vertical lines so as to compensate for
the condensation. 1n tracing a8 matrx for
cutting an extended letter the right-and-left
dimension of the tracer will be increased
over the forward-and-rear dimension to such
an extent that the difference between the two
dimensions bears to the width of the vertical
line-space the ratio of condensation, so as to
decrease the width of the path of movement
of the tracer to compensate for the exten-
sion. In tracing type-patterns the propor-
tion is to be the same, but the right-and-left
dimension of the tracer is increased to com-
pensate for condensation and decrease to
compensate for extension. In this calcula-
tion it is obvious that the width of the line-
space to be used is ot the actual width of the
vertical lines, but the width of the path of
movement of the axis of a proportional tracer
in following these lines, as this path of move-
ment determines the movement of the cut-
ting-tool and is, in fact, the pattern line-
space. This line-space equals the actual line
width minus the diameter of the propor-
tional tracer in the case of a matrix-pattern
and the actual line width plus the diameter
of the proportional tracer in tracing a type-
pattern. As above stated, the forward-and-
rear dimension of the tracer is to be made
equal to the diameter of the pro ortional
tracer, and consequently the calculation of
the line-space may be based on this.

In Fig. 10 I have shown in diagram for the
Furpose of illustrations matrix-pattern block
etter H with a circular tracer-point for pro-
portional reductionand tracer-pointsfornon-
preportional reductions for producing con-
densed and extended letters from the same
pattern and with the same height reduction,
the tracers being shown in position in tracing
the same vertical and horizontal lines, from
which illustration the construction and ac-
tion of my compensating tracers will be clear.
The tracers aro illustrated in this drawing as
made for a condensation or extension of about
one-fourth. ~ In this figure,  is the circular
tracer for proportional reduction,y the tracer
for cutting the condensed letter, and z the
tracer for cutting the extended letter. As
shown hy the dotfed lines, which indicate the
puths of movenent of the axes of the tracors,
the uxes of all the tracers move in the same
line in tracing the horizontal lines, so thut
the oxtent of the forward mul rear move-
ments of the tracers in following the pattern
is the sume, and the proportional reduction
of tracer z is preserved so furas the height

7

of the letter is concerned. In following the
vertical lines however, as shown by these
dotted lines the axis of tracer y moves in &
path nearer the wall of the line-space than
the axis of the proportional tracer ¥, and the
axis of tracer z moves in a path farther from
the wall of the line-space than the axis of
tracer , so that these two tracers y and z, re-
s;;eql.ively, increase and decrease the extent
of right-und-left movement of the tracer in
tracing the vertical lines, and this increase
and decrease is made such by calculation, as
above described, as to compensate for the de-
crease or increase in weight of the vertical
lines which would result from the non-pro-
portional reduction for condensation or ex-
fension. In tracing a type-pattern the same
tracers may be used for the same condensa-
tion or extension as in tracing a matrix-pat-
tern, but tracer ¥ will then be used in con-
densation and tracer z in_extension.  From
the above explanation the proper form of
compensating tracer for dilferent conditions
will be understood and may readily Le caleu-
lated. It will be understood that where the
vertical lines vary in weight only an approxi-
mate compensation for condensation or ex-
tension can besecured by suchn compensating
tracer, but by caleulating the tracer accord-
ing to the average width of the verticeal lines
a sufliciently accurate compensation can usu-
ally be secured even in such cases. While
this compensating-tracer feature has been
described only in connection with the reduc-
tion of patterns for condensation or exten-
sion of type, it is obvious that it is equally
applicable in non-proportional reductions or
expansions from a pattern for many other
purvoses and in machines ot widely different
classes.

A specific feature of the machine shown
that is important in practice consists of the
mounting of the tool-holder so that its ad-
justed position is not affected by expansion
or contraction of the metal parts in or by
which it is supported. leretofore in similar
machines the tool-holder has been supported
from one side on the machine and in such a
manner that the expansion of the metal sup-
port of the tool resulting from the heating of
the tool-bearing by the very high speed of
the tool tends to move the cutting-tool and
its bearing outward or away from the side on
which the tool-support is mounted on the
frame, thus moving the cutting-tool out of
alinement.  As the work of these machines
reguires extreme accuraey, this movement
is suflicient. to interfere seriously with the
quality of the work, especially inenttingnat-
rices for easting type. To overcome this
defect, | support the cutting-tool in the cen-
ter of its swinging frame by supports on op-
posite sides of the tool in sich a mnnner that
the expansion of the metal on all sides of the
tool 38 the sume, and L thus preserve the
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proper position or alinement of the tool inde-
pendently of expansion by heat.

The term ‘‘Tollower” is used herein as
meaning the part to which the movement of
the tracer is transmitted by the machine.
In the machine shown the cutting-tool forms
the follower moved by the tracor, and this is
much preferable to moving the work-holder
as the follower, especially in matrix-cutting,
as it enables me to produce a more compact
and efficient machine with convenient and
accurate adjustments for positioning the ma-
trix-bar and means for firmly hol(i‘ing it in
adjusted position and to provide for cuttin
large matrices with a small machine. It will
be understood, however, that my compensat-
ing tracer and many other features of the in-
vention are applicable also to machines in
which the tool is stationary and the work-

holder forms the follower and that it is possi- ||

ble also to produce the tracing movement by
moving the pattern along a stationary tracer
instead of moving the tracer over the pat-
tern. The invention and a machine of the
form shown also are applicable in many
other classesof engraving-work as well ascut-
ting type matrices or punches, although es-
pecially designed for typework. It will be
understood, also, that many modifications
may be made in the machine shown without
departing from the invention and that the in-
vention is not to be limited to the exact form
or arrangement of parts illustrated.

What I claim is—

1. The combination with swinging trac-
ing-frame F having pairs of pivots 1, 2 form-
ing a universal joint, and a follower actuated
by said frame, one of said pairs of pivots be-
ing adjustable toward and from the follower
independently of the other pair of said piv-
ots, of screws for adjusting said adjustable
pivots, and removabfe bearing-blocks lmit-
ing the movement of the pivots by the serews,
substantially as described,

2. The combination with swinging trac-
ing-frame F and plate E by which it is sus-
pended, of frame D in which plate E is piv-
oted, and vertical pivot-bars 19 mounted on
pivots 1-in the machine-frame and on which
the frame D is vertically adjustable with
plate E, substantially as deseribed.

3. The combination with swinging trac-
ing-frame F and suspending frame D and
plate E, of vertical pivot-bars 19 having
arms 20 and screws 21 passing through suid
arms for adjusting the frame D) on the pivot-
bars 19, substantially as described.

4. In o matrix-cutting imachine, a matrix-
holder having independently-adjustable side

gages for the matrix-blank, and an end gage |

adjustable independently of the side gnges,
suf)smntiull y ns desceribed.

5. In n mutrix-cutting machine, & motrix-
holder having independently-ndjustable side
gages for the matrix-blank, an end gage ad-

800,648

justable independently of the side gages, a
top gage, und means for clamping the matrix-
blank against the top gage and end gage, sub-
stantially as described.

6. In a matrix-cutting machine, a matrix-
holder having independently-adjustable side
gages an adjustable top gage and an adjust-
able end gage for the matrix-blank, and
means for clamping the matrix-blank against
the top gage and end gage, substantially as
described.

7. In a matrix-cutting machine, a matrix-
holder having independently-adjustable side
gages and a top gage for the matrix-blank,
and a vertical gage against which the matrix-
blank is set up, and a clamp adapted to force
the matrix-blank vertically against the lower
face of the top gage and horizontally against
the vertical gage, substantially as described.

8. In a matrix-cutting machine, a matrix-
holder having a top gage for the matrix-
blank, and a verticaYgage against which the
matrix-blank is set up, and a wedge-plate
adapted to be forced under the matrix-blank
and toward the vertical gage, substantially
as described.

9. A matrix-holder having the base k pro-
vided with side flanges ¥’, k*, adjusting-screws
83, &4 in said flanges, gage-blocks 86, 87, a
top gage, and adjustable end gage 91, sub-
stantia%ly as described.

10. A matrix-holder having the base k pro-
vided with side flanges ¥’, &2, adjusting-screws
83, 84 in said flanges, gage-blocks 86, 87, an
adjustable top gage, and adjustable end gage
01, substantialF as deseribed.

11. A matrix-holder having the base k pro-
vided with side flanges ¥, k*, adjusting-screws
83, 84 in said flanges, gage-blocks 86, 87, ad-
justable top gages 88, 89, and adjustable end
gage 91, sugstantially as described.

12. A matrix-holder having the base & pro-
vided with side flanges &', k%, adjusting-screws
83, 84 in said flanges, gage-blocks 86, 87, ad-
justable top gages 8%, 89, adjustable end
gage 91, and wedge-plate 85 on the base k,
suﬁstantiaily as described.

13. A matrix-holder having a top gage and
a vertical gage for one edge of the matrix-
blank, and wedge-plate 85 adapted to move
toward the vertical gage below the matrix-
blank, substantinlly as described.

14, A matrix-holder having a top gage and
an ndjustable end gage 91, gage-block 92 be-
hind the gage 91, and wedge-plate 85 moving
toward the gage 91, substatiall ¥ as de-
seribed,

15. The combination with standards B, of
vertically-ndjustable block J supported on
suid standardd, vertieally - adjustable hloek
50 set into block J, and o work-earrying
block sliding into n groove in bloek 50, swb-
stantinlly as deseribed.

16, The combination with block 50 having
u groove and bolt 54 having hewd 55 entering
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said
in said groove and having a-T- : 51 1
ceiving head 35, and means for adjusting
bolt 54 to lock the work-carrving block down
on block 50, substantially as described.

17. The combination” with block 50, of
screw-threaded sleeve 70 secured thereto, ad-
justing-bolt 72 entering said sleeve, a mi-
crometer-disk for rotating said bolt in the
sleeve to move the latter, and screw-sleeve
77 inclosing the bolt 72 for moving the bolt
longitudinally with the disk and sleeve, sub-
stantially as described.

18. The combination with block 50, of
screw-threaded sleeve 70 secured thereto, ad-
justing-bolt 72 entering said sleeve, a mi-
crometer-disk for rotating said bolt, serew-
sleeve 77 for moving the bolt longitudinally
with the disk and sleeve, and nut 79 on the
bolt outside the sleeve 77, substantially as
described.

19. The combination with a swinging trac-
ing-frame, and pivots 1, 1,and 2, 2,1))7 which
the frame is mounted,of a tracerforcontrolling
the frame, a follower actuated by the frame,
means for adjusting one set of said pivots in-
dependently of the other set and of the fol-
lower to vary one component of the tracing
movement relatively tothe other component
in transmission to the follower, and a pat-
tern-holder adjustable angularly in the plane
of tracing movement, substantially as set
forth.

20. The combination with a swinging trac-
ing-frame, and pivots 1, 1, and 2, 2, by which
the frame is mounted, of a tracer for control-
ling the frame, & follower actuated by the
frame, means for adjusting one set of said
pivots independently of the other set and of
the follower to vary one component of the

component in transmission to the follower,
and a pattern-holder and work-holder ad-
justable angularly in the plane of tracing
movement, substantially as set forth.

21. The combination with swinging trac-
ing-frame F, and pivots 1, 1, and 2, 2, by
which the frame is suspemfed above the fol-
lower, of a follower actuated by the frame,
and means for adjusting one set of said pivots
vertically independently of the other set and
of the follower to vary one component of the
tracing movement relatively to the other
component in trunsmission to the follower,
and a pattern-holder adjustable angularly in
the plane of tracing movement, substantially
as described.

22, The combination with swinging trne-
ing-frame F, pivots 1, 1, and 2, 2, by which !
the frame is suspended, and a follower netu-
ated by the frame, of means for ndjusting one
set of suid pivots vertically independently of
the other set und of the follower to vary ono
component of the tracing movement rela-

oove, of a work-carrying block sliding |
oove 51 re- |}

©

sion to the follower, and a pattern-holder ad-
justable angularly in the plane of tracing
movement and a tracer having its tracing por-
tion oblong in cross-section with its two di-
mensions such as to compensate for the dif-
ference between the ratios in which the two
components of the tracing movement are
modified, substantially as deseribed.

23. The combination with a tracer, a pat-
tern, a universal joint having axes movable
relatively to each other a swinging frame sus-
pended from said universal joint and actu-
ated by the tracing movement, and & fol-
lower actusated by said swinging frame to re-
produce a pattern, of means for varying the
relative angular position of the frame and
pattern in planes parallel with the plane of
tracing movement, and means for adjustin
the universal joint to vary the ratios in whic
the components of the tracing movement are
transmitted from the tracer to the follower,
to produce back-sloped or italicised designs,
substantially as described.

24. The combination with a tracer, a pat-
tern, & universal joint having pxes movable
relatively to each other a swinging frame sus-
pended from said universal joint and actu-
ated by the tracing movement, and a fol-
lower actuated by said swinging frame to re-
produce a pattern, of means%or adjusting the
work and the pattern angularly to the frame
in planes parallel with the plane of tracing
movement, and means for adjusting the uni-
versal joint to vary the ratios in which the
components of the tracing movement are
transmitted from the tracer to the follower,
to produce back-sloped or italicized designs,
substantially as described.

25. The combination with a tracer, a uni-
versal joint having axes movable relatively
to each other a swinging frame suspended
from said universal joint and actuated by the
tracing movement, and a follower actuated
by said swinging frame to reproduce a pat-
tern, of a pattern-holder rotatable in a plane
parallel with the planc of tracing movement,

.and means for adjusting the universal joint
to vary the ratios in which the coimponents of
the tracing movement are transmitted from
the tracer to the follower, to produce hack-
sloped or italicized designs, substantially as
deseribed.

26. The combination with a tracer, n uni-
versal joint having axes movable relatively
to each other a swinging frame suspended
from said universal joint and aet uamldl by the
tracing movement, and a follower actunfed

i by said swinging frme (o reproduce n

nit-
tern, of means for adjusting the work n‘nd' the
pattern angularly to the frame in the plane of
teacing movement. including a work-holder
and a puttern-holder, buth rotatable inplanes
paratlel with the plane of tracing movement,
amd means for m‘justing thes universal joint

tively to the othor component in transmis~

to vary the ratios in which the components of
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the tracing movement are transmitted from | of the pivot - serew 1, substantially as de-
the tracer to the follower, to produce buck- seribed.
sloped or italicized designs, substantially as = In testimony whereof I have hereunto set

described. o ' my hand in the presence of two subscribing
s 27. The combination with a support hav- = witnesses.
ing a circular unthreaded opening with an LINN BOYD BENTON

enlarged outer threaded portion, of pivot- .

‘screw 1 therein having a reduced unthreaded .  Witnesses:
< pivot portion and enlarged screw-head, and S. WiNTHAL,
. 1o set-screw 1° engaging the unthreaded portion T. F. KrHoE.
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