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To all min/In it HUI/y(ION/(12PM: 
Be it known that I, LINN Born Bmiv'i'oN, 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 cutting cameo or intaglio 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~typc 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 dc 
signs or for reproducing a design from a pat 
tern otherwise than by cutting. 

I aim especially at the production of a sim 
ple and oilicient matrix-cutting machine by 
which type-matrices may be cut accurately 
and the size, form, and de th of the matrix 
determined by simple an ellicient adjust 
ments. - 

To this end the invention includes, in addi 
tion to various features of construction of 

eneral application, improved means 
for ho ding matrix-bars during the cutting 
and assuring the proper position of the ma 
trix and other speci?c features and combina 
tions of vparts in matrix-cutting machines. 
The invention has been made in connec 

tion with a machine resembling in general 
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 man 1 of the features of the 
invention are applicable 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 drawin s, 
forming a part of this specification, and ii“) 
features forming the invention will then be 
speci?cally pointed out in the claims. 

Figure 1 is a front elevation, partly in sec 

tion, oi’ the machine with the parts in central 
position. _ Fig. 2 is a horizontal section on 
the line 2 of Fig. 1, showing the univcrsab 
joint support of the swinging frame. Fig. 
3 is a horizontal section on the line 3 of Fig. 
l; 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 in Figs. 3 and 4, 
the section being taken on the line 5 of Fig. 
I. Fig. 6 is a sectional plan of the matrix 
hlock holder, the section being taken on the 
line 6 of Fig. 1. Fig. 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 modi?ed 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 
chinc. 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 0 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~ 
gcther 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 ‘2i, turning without 
vertical movement in arms 20 and working in 
screw—tlireaded holes in the bars 18 on the 
frame D, so that the frame D is moved up or 
down on bars 19 as screws 21 are turned. The 
bars 19 are ivotcd on pivot - screws 1 in 
frame C, which screws preferably have on 
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 portions of the pivot— 
screws. A very eflicient 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 secured by boring the unthrcaded 
oienings through in line and then forming 
the enlarged scrmv-thremlml outer portions. 
Between the top of the bars 18 and the arms 
20 of the bars 10 are placed bearing—blocks 
22, against which the bars 18 are set up by 
screws 21, the length of these blocks thus de 
termining the position of the frame 1) rela 
tive to the pivots 1 and frame (1 and different 
blocks being used for the various adjust 
ments. 

Within the frame I) 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 dc~ 
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 E thus form a uni 
versal joint for the swinging frame F. The 
upper and lower plates E 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 
rin 29, the socket 28 being mounted axially 
wit 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 a movement of the 
ring 29 at right angles to its movement on 
pivots 3, thus forming a universal joint for 
ring 29, corresponding to the universal-joint 
mounting of p ate 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 ass 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 hear 
ing against a wing formed on a split ring 34 in 
the lower end of the socket 28. The socket 
28 has ?xed to it two plates 35 36, adapted to 
move with the socket 28 in a horlzontal 
plane on the upper and lower surfaces of a 
horizontal plate 37“, secured to the block J, 
which is mounted on standards B, as herein 
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after described. The plate 37 has an open~ 
ing J58 surrounding the socket 2%‘ between 
plates 3.55 30, thereby allowing free sidewiso 
movement of the socket 2's’, due to the move 
ment of the swinging frame F, while holding 
it in the same horizontal plane during said 
movement. The upper plate J55 may be so 
cured. to the socket 2b in any suitable man 
ner, so as to rest and move on the upper sur‘ 
face of the plate 37, while the lower plate 250 
is fitted against a bearinga‘ing 30, 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 30 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 30. The 
proper position of cutting—tool l in the socket 
28 is assured by allowing the sleeve 27 to 
drop against an abutment 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 I is rotated by means of a 
flexible shaft 100, connected to any source of 
power and in any convenient manner. I 
have shown a simple 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 to position the matrix 
block vertically relatix-rely to the cutting-tool 
1, and thus determine the depth of out. The 
block 45 has a horizontal T-shaped groove 5i 
on its under side runniinr its entire length, 
and the lower face of the llock is inclined on 
opposite sides of the groove to move on a eor~ 
respondiugly-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 block and into the upper 
part of which is Iitted a short bolt 54, having 
a head 55, entering the T-shaped groove 51 
and by which the block 45 is held down in the 
groove in block 50. This bolt 54 has a trans 
verse opening 56, which receives the tapered 
end of a screw 57 , passing freely through the 
portion of block J outside block 50 and work 
ing in a screw-thread in block 50, as shown 
in Fig. 8, and having a milled head 58 outside 
block J. By turning the screw 57 by head 
58 the inner tapered end of the screw 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 ?rmly 
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 bein loosened for the removal of the 
block and tightened again to secure the parts 
in position. Aspring 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 I,while 
its proper right and left position is assured by 
its ?t in block 50 and the engagement of head 
55 in the groove 51. 
The supporting-block 50 is ?tted 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 throu h slots 65 in the block 
J, the heads of the ho ts 64 bearing against 
the outer face of the block J and the thread 
ed inner ends of the bolts engaging threaded 
o enings in the wedge-block 63. The wedge 
b oek 63 is adjusted verticall 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 

3 

moved up so as to take up all wear between it 
and the block 56, and thus prevent any side 
wise movement or looseness ol' block 50. 
The means for ail-lusting the block 50 and 

work-holder K vertically to determine the 
depth of the out in the matrix-her are as vl'ol 
lows: in the opening 53 ol" the block 50 and 
directly beneath the bolt 54 is a sleeve 70, the 
lower end of which is split, tapered, and 
SPJI‘W‘hllI‘UlHlGIl externally to receive a bind 
ing-nut 7], the upper end of the sleeve 70 
forming a hearing for the spring 66, before 
referred to. This sleeve 70 is screw-thread 
ed internally for its entire length with a very 
line thread and is entered by a similarly 
screw - threaded bolt 72. The sleeve 70 is 
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-screws 7 is a micrometer 
disk 75, having a hub 8, which bears against 
the under side of a shoulder 9, formed on the 
bolt 72. Below the disk 75 and surrounding 
the bolt 7'2 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 7 S and provided with a nut 79 be 
low the head 78. A springpressed holding 
latch 80, ivoted to lugs on the block J, is 
provided or 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 turnedv The 
sleeve 77 acts to bring the work up to and 
withdraw it from the tool. In raising block 
50 as the sleeve 77 is screwed up it acts 
throu h disk 75 and its hub 8, bearing against‘ 
shoulder 9 of the bolt 72, to move the bolt 
72 and sleeve 70 u ward, and thus throu h 
in 73 also moves lock 50 upward until t e 
ead 78 abuts against the hub 81 on bar 67 I 
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 n'iatriX-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 
7 2 by ins 7, the turning of the disk 75 to the 
left, t 1e 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 it of 
the disk 75, engaged by the catch 5t), detcr the holder and. between which the reduced 
mining the depth of cut of the matrix— bar. 
The internal screw-threzuls of the sleeve Tl), 
as before stated, are very line, preferably 
iifty to the inch, so that a very fine adjust 
ment of the depth of cut is secured, and any 
looscness or play l,>etween 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 bolt 
72, and. thus take up any wear which may oc 
cur and assure the accurate 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 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 Ina 
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-lmlder shown 
in the drawings is 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 :asting 
machines of either of the before-mentioned 
classes without trimming. For this purpose 
the following construction is used, as shown 
especially in Figs. 6 to 8. The work-holder 
K is formed with a base is, having vertical 
side ?anges fr’ it”, each of the flanges being 
shown as having three adjusting-screws 83 
84, although this number may be varied, if 
desired. Between the flanges It" k2 and rest 
ing on the base It‘ 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 7c’ is“ by screw-and-slot connec 
tions 90 for adjustment to accommodate dif 
ferent lengths of matrix-bars. The rear edge 
of the matrix-bar M is set against a depend 
ing portion 91 of the plate 89 between the 
side gages 86 87 and which forms a rear or end 
age for the matrix-bar, the rear edge of the 

izatter 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 upwardlycxtending ?ngers 93 on 

rear end of the wedge—plate 85 passes. For 
dill'crent lengths of matrix-bars the block 92 
is changed to a 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 
machinc, the block 87 is placed against the 
inner surface of the adjacent ?ange) that is, 
the flange lr“——the screws 84 being withdrawn 
from engagement with said block, and the 
matrix-bar is placed in the holder underneath 
the plates 88 SE) 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 ga e 91, thus assur~ 
ing the accurate position of the top face of 
the matrix-bar and its accurate endwise posi 
tion. The wedge-plate 85 thus forms a clamp 
by which the matrix-bar is forced endwise 
and vertically and held in proper position in 
these directions. When a n'iatrix-ban‘ is to 
be cut for a steam casting-machine, the block 
86 will be placed against the other flange 7c’, 
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. It 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. 
lt 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-was, for instance, when matrices 
are cut for different type-foundries employ 
ing steam type-casting machinesisit 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 7:: 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 is of the work-holder K is mounted 
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‘on the su orti ‘block 45 in such a manner 
as to elloiiiiit to ihgtate thereon through a com 
plete revolution in a. horizontal plane, so that 
the metrix~holder and matrix-bar may be 
?xed in any angular position around the axis 
of the machine-that is, around the central 
line of the machine 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 a correspond 
ingl -inclined opening 49 m the top of the 
bloc 45. The stud 46 has a depending 
shank 4?, passing through an opening in the 
block 45, and onto which is screwed a nut 48, 
which may be set up against a shoulder about 
the opening in the lock 45, the nut 48 borne‘ 
in line with the slot in the block 45 which 
receives the bolt-head 55, so that the nut 48 
may be mani ulated when the block 45 is re 
moved from lock 50. It will be seen that 
by loosening the nut 48 on the shank 47 the 
base I: and work-holder K may be turned on 
the block 45 to assume any desired position 
in a horizontal plane relatively to the other 
parts of the machine, and bv tightening the . 
nut 48 the work-holder will he looked in ad 
justed osition. The inclined surfaces on 
the stu 45 and about opening 49 com en 
‘sate for wear and secure the desired ?rm oek 
against accidental rotation of the work 
holder. It is necessary also to sd'ust the 
pattern at the same angle as the wor ~holder 
or matrix-bar. This may obviously be done 
by any means for holding the pattern in the 
proper angular position; but preferably I 
me. e the pattern-holder adjustable by rota 
tion, so that the pattern is secured in the 
holder in the same manner as in cuttin or 
tholineal matrices and the adjustment 0 the 
pattern-holder depended upon to position 
the pattern. For this purpose the pattern 
holder 0 is shown as mounted on the table A 
in the same manner as the matrix-holder K 
on the supporting-block 45, the pattern 
holder 0 havin on its lower surface a circu 
lar 'nclined stu 96 in openin 97, forming an 
inclined seat on the table , and a screw 
threaded shank 98, passing through an open 
ing in the table and having lockmg‘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 irofernbl y be provided with cir 
cular scales inot shown) for showin the de 
grees through which the work-ho der and 
pattern-holder are rotated. By thus adjust 
mg. the work-holder and pattern-holder au 
guliirly around the axis of tluI machine or 
frame F and adjusting l'rome l.) vertically by 
screws 21 and substitute blocks 22, so as to 
position the ivots 2 in a plans more or loss 
above the p one of pivots l, a letter-buck 
sloped or italicized, as desired, may be out 

from an ortholincal pattern. The same re 
sult could be secured by turning the frame F 
ungulcrly around the axis of the machine, 
the frame I) being adjusted vertically, as 
above described; but such an adjustment of 
the frame F is not convenient. It will be 
understood that back-sloped or italicized let 
ters may he cut from ortholineai patterns by 
adjustin the pivots and the pattern, as 
above ascribed, without adjusting the 
work; but in that case the matrix-bar must 
he s uared up alter the letter is cut, and 
there ore 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 features of the me 

0 he are retained, a suitable punch-holder 
being simpl substituted for holder K. Such 
a. punch-ho der is shown in Fig. 9, in which 
the holder P consists of a block havin the T» 
groove 51 and the inclined-walls aliout its 
use openin , as in case of block 45, so that 

it may be si ped into place in block 50 in 
place of bloc 45. The punch-holder P is 
shown as having the usual clamping~piecss 
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 rovide 
for rotating thepunch-holder P; but it is ob 
vious that the punch-holder P may be made 
like the base-p ate 1: of matrix-holder K and 
adjustably secured in the top of block 45 by 
the nut‘ 48 in the same manner as above de 
scribed in connection with the matrix-holder. 
As above stated,the adjustment of the block 

J with the work-holder K and cutting-tool 
detenuines the proportional reduction- from 
the pattern by varying the distance of the on t 
ting-tool from the pivots 1 2 of the swinging 
frame F, thus increasing or decreasing the 
extent of movement of the cutting-tool in 
any direction for a given movement of the 
tracer 26, both components of the traeer’s 
movement being thus correspondingly modi 
iied. The machine shown permits adjust 
ment also for cutting punches or matrices ior 
‘condensed or extended typc~~tlmt is, type in 
which the width of the letter is decreased or 
increased, the lwight remaining the same. 
This requires the non-proportional reduction 
of the pattern, which is secured by modifying 
the two components of thetrocer‘smovcmcnt 
indcpcmlently, and this result is secured by 
the np-and-down iuijustment of the frame 
relatively to pivots i by mot'i'u'; the bars 18 
up and down on pivot-burs it}, as above 
described, this iuljustnu-nl varying! the posi 
lion ol' the ivots 2 of the swinging: ironw- rel 
atively to tile mutrix-lmldol' K and butting 
tool, which or“ stationary during such adjust 
ment, the rods 1' moving freely through the 
sleeves 3}. l lhus increase or diminish the 
distance between the culling-tool and the 
‘pivots 2 of Ibo swinging frame I", so as In in 
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crease or diminish the extent of right-and 
left movement of the cutting-tool for a given i 
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 is one angcd. The 
right and left component of the tracer's 
movement is thus increased or diminished 
relatively to and independentlyr 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 ohviousl increase the move 
ment of the cuttin -tooland extend the letter 
and lowering the ame 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 attern-holder are kept in normal 
position wit the lines of the pattern parallel 
with lines of pivotin . If the work and pab 
tern be turned angu arl , the result is the in 
clining of the design cut as above described. 
The frame G, carrying the index-rod 9, moves 
with the frame F during this adjustment of 
the frame D, the index-rod 9 being adjustable 
in the frame G to compensate for this move 
ment. - 

Any suitable form of tracer may be used in 
this machine, and in pro ortional reduction 
from the pattern I pre erably 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 
scribed; but the circular tracer produces in 
such non-proportional reductions a. change 
in the style of the ty e which is not desired in 
condensed or extended type by reducin?' or 
increasing the width or weight of each of: the 
vertical hues 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 disrc arded or otherwise cor 
rccted and the circuliir 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 t pe, and there‘ 
fore in such HOD-[JI'OPOI‘UOIIII reductions to 
produce condensed or extended type of the 
same style as type formed from the same pat 
tern by proportional reduction I preferably 
use a tracer of such form as to compcnsn to for 
the dill'crcncc between the ratios of reduction 
of the components of the movement of the 
tracer by which the lmrizontal and vertical 
lines of the letter are >rmluccd-that is, be 
tween the right-and-lcl‘t and the forward-and 
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rear movements of the tracer in the machine 
shown. The tracer I employ for this pur 
pose is oblong and )referably with straight 
sides and roun en , the two diameters or 
horizontal dimensions of the traccr‘point be 
ing such that the axis of the tracer as the lat~ 
ter follows the vertical lines of a sunken or 
matrix pattern-letter moves in a path nearer 
to or farther from 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 lines in forming an extend ed letter. 
and farther from the vertical lines than the 
horizontal lines informing a condensed letter. 
This reversal of the position of the tracer-axis 
in following a matrix and t 'pe-pattern will 
be clear if it be borne in min that the object 
of the oblong tracer is to increase or decrease 
the width of the vertical line-s ace in the pat 
tern, so as to compensate for the ratio of con 
densation or extension of the letter as a 
whole, and thus secure the same pro ortional 
reduction of the width or wci ht olP the ver 
tical lines as of the horizontal inc-s, 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 
in 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 dimension of 
the tracer which determines the distance of 
the axis from the line of the letter in tracincr 
the vertical lines-that is, the right-nud-lef? 
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 ordecrcnse of tho rivht-and 

left dimension of the tracer room-i} lo the 
forwnrd-nml-reardimension will depend upon 
the weight of the vertical lines or width of 
the lino~s nice in the pattern, the llll'l'l'lih‘i' or 
decrease icing such that it will vouuwusulc 
for the decrease or increase of lhe woiglu of 
the vertical lines which would result from 
using a tracer of the some righl-mul-lol'l. uud 
forwardmud-roar dimensions, which obvi~ 
ously depends upon the ratio of i-oudousn 
tion or extension. in tracing u 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 di?'erence 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. In tracing a matrix 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'di?'ereuce between the two 
dimensions bears to the width oft-he 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-lcft 
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 not the actual width or 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 out‘ 
ting-tool and is, in fact, the pattern lino 
space. This line-space equals the actual line 
width minus the diameter of the propor 
tional tracer in the case of a matrix- attern 
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 ortion al 
tracer, and consequently the calcu ation of 
the line-space may be based on this. 
in Fig. 10 I have shown in diagram for the 

purpose of illustrations matrix-pattern block 
etter Hwith a circular tracer-point- for pro 
portional reduction and tracer-points fornon 
proportional 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 he clear. 
The tracers are illustrated in this drawing as 
made for a condensationor extension of about 
one-fourth. ' In this ?gure, a: is the circular 
tracer for pro ortional reduction”; the tracer 
for cutting t in condensed letter, and z the 
tracer for cutting the extended letter. As 
shown by the dotted lines, which indicate the 
paths of movcmcnt- of the axes of tho tracers, 
the axes of all the tracers more in the same 
line in trncin f the horizontal lines, so that 
the extent o the forward and rear move 
ments of the tracers in following the pattern 
is the some, and the proportional reduction 
of tracer a: is preserved so Euros the height 

of the letter is concerned. In following the 
vertical lines however as shown by these 
dotted lines the axis 0 tracer y moves in a 
path nearer the wall of the line-space than 
the axis of the proportional tracer at, and the 
axis of tracer 2 moves in a path farther from 
the wall of the line-space than the axis of 
tracer at, so that these two tracers ‘y and 2, re 
spectively, increase and decrease the extent 
0 right-and-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 com eusate for the de 
crease or increase in weig it of the vertical 
lines which would result from the non-pro 
portional reduction for condensation or ex 
tension. In tracing a type-pattern the same 
tracers may be used for the same condensa 
tion or extension as in t-racinu a matrix-pat 
tern, but tracer y will then lie used in con 
densation and tracer z in extension. From 
the above explanation the proper form of 
com nsating tracer for dill'erent conditions 
will e understood and may readily be calcu 
lated. It will be understood that where the 
vertical lines var)r in weight only on approxi 
mate compensation for condensation or ex 
tension can be secured by such a compensating 
tracer, but by calculating the tracer accord 
ing to the average width of the vertical lines 
a suilicicntly accurate compensation can usu 
ally be secured even in such cases. While 
this com ensating-tracer feature has been 
describer only in connection with the reduc 
tion of patterns for condensation or exten 
sion of tvpe, it is obvious that it is equally 
applicable in non-proportional reductions or 
expansions from a attern for many other 
purooses and in mac ines ot widely different 
classes. 
A speci?c feature of the machine shown 

that is important in ractice consists ol" the 
mounting of the too -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. llorctofore 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 hon-tin" of 
the tool-hearing by the very high spew of 
the tool tends to move the cutting-tool and 
its bearing outward or away from the side on 
which the tool-support is mount-ml on the 
frame, thus moving the culling-tool out of 
slim-moot. As tho work of those uuu‘him's 
requires ext-renu- m-vuruny, this movement 
is sulliuiont to interior:- sl'l‘lmls'l)‘ with the 
qualityof tho n'ol'limsiwr-iultv ihrullingmnt 
riccs for casting type. To nvcrronw this 
defect, l supporl llw culling-Ion! in llw con 
tcr of its swinging frame by supports on up 
posite sidosul' the tool in such a nmuuorlhut 
the expansion of the metal on all sides of the 
tool is the sumo, and I. thus preserve the 
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proper position or alinement of the tool inde 
pendently of ex ansion by heat. 
The term “ ollower” 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 tracer, and this is 
much preferable to movin the work-holder 
as the follower, especially 1n matrix-cutting, 
as it enables me to produce a more compact 
and e?icient machine with convenient and 
accurate adjustments for positioninv the ma 
trix—bar and means for firmly holding it in 
adjusted position and to provide for cuttin 
large matrices with a small machine. It wi I 
be understood, however, that my compensat 
ing tracer and many other features of the in 
vcntiou are a plicable also to machines in 
which the too 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 as cut 
ting t pc matrices or punches. although es 
pccial y 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-i’rame F having pairs of pivots l, 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 ad'usting said adjustable 
pivots, and removable bearing-blocks limit 
in" the movement of the pivots by the screws, 
su stantially 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 iv 
oted, and vertical pivot-bars l9 mountc on 
pivots l'in the machine-frame and on which 
the frame D is vertically ad'ustablc with 
plate E, substantially as descri ed. 

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

4. In a matrix-cutting nmchine, a matrix 
holdcl' having indopcndcntly-mljustablc side 
gages for the matrix~blank, and an end gage , 
nd'ustnbh- indmwndently of the Shit‘ gages, 
substantially as described. 

5. In a matrix-cutting machine, a matrix 
holdcr having indcpendently-adjnstable side 
gages for the nmtrlx-blimk, an end gage ad. 
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justablc independently of the side gages, a 
top gage, and 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 
holdcr having independently-adjustablc side 
gaves 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 
holdcr having independent] —adjustable side 
gages and a top gage for t e 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, substantial] as described. 

8. In a matrix-cutting mac ine, a matrix 
holder having a to gage for the matrix 
blanlr, and a vertica gage a ainst which the 
matrix-blank is set up, am 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 it‘ pro 
vided with side ?anges Jr’, 5*“, adj usting-screws 
83, 84 in said ?anges, gage-blocks 86, 87, a 
top ga e, and adjustable end gage 91 , sub 
stantia ly as described. 

10. A matrix-holder having the base I: pro 
vided with side ?anges 7c’, 1:’, adjustingsscrews 
S3, 84 in said ?anges, gage-blocks 86, 87, an 
adjustable top age, and adjustable end gage 
91, substantial? as described. 

11. A matrix- iolder having the base is pro 
vided with side ?anges k’, In", adjustingsscrews 
83, 84 in said ?anges, gage-blocks 86, 87 , ad 
justable to gages 88, 89, and adjustable end 
gage 91, substantially as described. 

12. A matrix—holder having the base It pro 
vided with side ?anges k’, 1:”,atljusting-screws 
83, 84 in said ?anges, gage-blocks 86, 87, ad— 
j nstablc top gages 88, 89, adjustable end 
gave 91, and wedgesplatc 85 on the base It, 
substantially as described. 

13. A matrix-holder having a to ‘) gage and 
a vertical gage for one edge of t 1e matrix 
blank, and wedg'—plalc 85 adapted to move 
toward the vertical gage below the matrix 
blank, substantinllv as described. 

14. A lnnlrix-holdor having a. top gage and 
an adjustable end gagil ‘.ll , gage-block 92 be 
hind the gage 9i, and wmlvc-plalr S5 moving 
toward the gage Ell, substantially as de 
scribed. 

H’). The combination with standards ll, oi 
vertically-nuljustablo block J supporlrd on 
said standards, vertically~adjustable block 
50 set into block J, and n work-carrying 
block sliding into in groove in him'k 5U, sub~ 
stnntiallv as described. 

H5. The rombinalioo with block 50 having 
a groove and bolt 54 having head 55 entering 
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said 
in said groove and having a’ T- cove 51 re 
ceiving head 55, and means or ad nstmg 
bolt 54 to lock the work-carrying bloc down 
on block 50, substantially as described. 

17. The combination with block 50, of 
screw-threadml sleeve 70 secured thereto, ad 
justing-bolt. 72 entering said sleeve, a 1m 
cromoter-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 
stantial] ' as described. 

18. T e combination with block 50, of 
screw-threaded sleeve 70 secured thereto, ad 
justing-bolt 72 enterin said sleeve, a mi 
crometer-disk for rotating said bolt, screw~ 
sleeve 77 for movin the bolt longitudinally 
with the disk and s cave, and nut 79 on the 
bolt outside the sleeve 77, substantially as 
described. 

19. The combination with a swinging trac 
lug-frame, and pivots 1, 1, and 2, ‘Jr-by which 
the frame is mounted ,of a tracer for controlling 
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 to the other component 
in transmission to the follower, and a ate 
tern-holder adjustable angularly in the p ane 
of tracing movement, substantially as set 
forth. 

20. The combination with a swinging trac 
lug-frame, and pivots 1, 1, and ‘2, 2, y which 
the frame is mounted of a tracer for controls 
ling the frame, a follower actuated by the 
frame, means for adjusting one set 0 said 
pivots independently of the other set and of 
the follower to vary one component of the 

, tracing movement relatively to the other 

45 
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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. 

2]. The combination with swin?ing trac 
inr-l‘rame F, and pivots l 1, NH 2, 2, b ' 
w ich the frame is suspended above the fa - 
lower, of a follower actuated by the frame, 
and means for adjustin _ one set of said pivots 
verticallv independent y of the other set and 
of the follower to vary one component of the 
tracing movement relatively to the other 
component in transmission to the FOllOWPI', 
and a pattern-holder adjustable angularly in 
the plane of tracing movement, substantially 
as described. 

22. The combination with swinging true: 
ing-l'rame F, pivots l, 1, and 2, 2, by which 
the frame is suspended, and a follower actu 
ated by the frame, of means [or adj usting one 
set of said pivots vertically indcpcndentl y of 
the other set and of the follower to vary one 
com oncnt of the tracing movement rela 
tive y to the other component in transmis 

oove, of a work-carrying‘block sliding I 
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sion to the follower, and a pattern-l'iolder ad 
ljuslable 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 
com ioncnts of the tracing movement are 
mo died, substantially as described. 

23. The combination with a tracer, a pat’ 
tern, a universal joint having axes movable 
relative] to each other a swinging frame sus 
pended orn 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 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 inwhic 
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, a universal joint having axes movable 
relativel to each other a swinging frame sus 
pended rom said universal joint and actu 
ated by the tracing movement, and a fol 
lower actuated by said swin ing frame to re 
produce a pattern, of means§or adjusting the 
work and the pattern a- ularly to the frame 
in planes parallel with t 6 lane of tracing 
movement, and means for a justing the um 
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 sus ended 
from said universal joint and actuate: by the 
tracing movement, and a follower actuated 
by said swinging frame to reproduce a at 
tern, of a attern-holder rotatable in a p ane 
parallel with the lane of tracing movement, 
-and means for at justing the universal joint 
to vary the ratios in which the components of 
the tracing movcment'are transmitted from 
the tracer to the follower, to produce back 
slopcd or italicized designs, substmuially as 
described. 

26. The emnbillulion with a tracer, a uni 
versal joint. having axes movable relatively 
to each other a swinging frame sus wndcd 
from said universal joint and ac! noted] by the 
tracing movement, and a follower nctunlrd 

i by said swinging frame to reprmlucc a mt 
‘: tern, of means for adjusting the work and‘ the 
pattern angularly to the frame in the plane of 
tracil'lg nu'wcnicnt including a work-holder 
and a jmth-rn-lnalder, both rotatable in planes 
parallel with the )lllllll of tracing nmvcnu'nt, 
and means for adjusting the universal joint 
to vary the ratios m which the monuments of 
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lto set-screw l“ engaging the unthreaded portion 
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the tracing movement are transmitted from Y of the pivot ~ screw I, substantially as do 
the tracer to the follower, to produce buck- ‘ scribed. 
sloped or italicized designs, substantially as i In testimony whereof I have hereunto set 
described. 1 my hand in the presence of two subscribing 

5 27. The combination with a support hav- ; witnesses. 
in a circular untlireaded opening with an 1 
en urged outer threaded portion, of pivot- ‘; 
vscrew 1 therein lmvingii reduced unthreuded 5 Witnesses: 
pivot portion and enlarged screw-head, and S. WiN'rnAL, 

'1‘. F. Knuon. 

LINN BOYD BENTON. 


