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- UNITED STATES

PATENT OFFICE.

 JAMES W. LEWIS, OF‘PHILADELPHI‘A,'PENNSYLVANIA, ASSIGNOR.TO
. KEYSTONE TYPE FOUNDRY, OF PHILADELPHIA, PENNSYLVANIA,

A COPARTNERSHIP.

PANTOGRAPHIC ENGRAVING~MACHINE.

No. 839,011.

To all whom it may concerw: .

Be it known that I, James W. Lewis, re-
siding at Philadelphia, in the county of Phila-
delphia and State of Pennsylvania, have in-
vented certain new and useful Improvements
in Pantographic Engraving - Machines, of
which the folﬁ)wing is & specification.

“This invention relates to certain new and

useful improvements in engraving-machines,
and it particularly relates fo machines of the
type known as “matrix’’ or  punch cutting”
machines, in which means are provided for
cutting matrixes or punches of varying sizes
from “0’’ to ‘144"’ point,and in which means
are also provided for varying the proportions
of the letter to be cut, all of which operations
may be done while using a single pattern.
Generically my invention has for its object
to produce a machine of the type referred to
of a very simple and economical construction,
which will readily and effectively serve its in-

- tended purposes, and which will be capable
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of an almost.universal range of work. v

In its more detail nature my invention
includes a pantographicparallelogram formed
of pivotally-connected swinging rectangular
members which are pivotally mounted on a
stationary support, a sliding piece fitted in
said parallelogram and carrying a member
mounted in: and connected thereto’by two

" centers to move on a vertical axis, this mem-

ber in turn carrying four rods on which the
sliding carriage, which carries the tool-car-
rier and the micrometer adjustment, is
mounted.” - ‘

- The invention also has for its object to pro-

. vide a mechanism in which there are no slid-
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ing parts while the machine is at work, the
parts being so arranged and constructed as to
be adjustable and the tool-carrier removable
without destroying their alinement. Track-

ways are also provided for permitting move-

ment of the work-carrier at forty-five degrees
from central line of machine, and means are
provided whereby a separate adjustment of
work=block from right to left, or vice versa,
can also be had. o :

‘With other objects in view than have been
heretofore specified the invention also in-
cludes certain novel construction, combina-
tion, and arrangement of parts, all of which
will be first described in detail and then be
specifically pointed out in the appended

Specification of Letters Patent.
Application filed November 27,1905, Serial No, 289,215,

Patented Dec. 18, 1908,

claims, reference being had to the accompany-
ing drawings, in Whic%—— '

- Figure 11s a perspective view of my inven-
tion. Fig. 2is a front elevation thereof, the
supporting-standards ‘being broken away.
Fig. 3 is an end elevation of the parts shown
in Fig. 2 looking in the direction of the arrow.
Fig. 4-is a top plan view of my machine.
Fig. 5 is a vertical longitudinal section of the
machine looking in the same direction as for
Fig. 2. Fig. 6 1s a horizontal section on the
line 6 6 of Fig. 5. . Fig. 7 is a detail perspec-
tive view, on an enlarged scale, of the slidin,
tool-carriage. Fig. 8 is an enlarged sectiona
perspective on the line 8 8 of Fig. 9. Fig. 9
Is a perspective view of the pantograph
mechanism and -its carried parts detached
from the supporting parts of the machine.
Fig. 10 is an enlarged perspective view of a
portion of the work-holder. Fig. 11.is a simi-
lar view, on the same scale, of the remaining
portion of the work-holder. Fig. 12 is a de-
tail perspective view of the rectangular frames
and the yoke-frames separated.

Referring now to'the accompanying draw-
ings, in which like numerals and letters of
reference indicate like parts in all of the fig-
ures, my machine comprises a bed-plate 1,

vertical standards 2 3, bolted or ofherwise.

secured to the plate 1, and a top or head
plate 4, similarly secured to:the standards 2
3 and parallel to the bed-plate 1. :
- The plates 1 and 4 each hayve a central ap-
erture, the one in alinement with the other,
to receive major pivots 5 and 6, respectively,
which are adjustably held in place by nuts 52
and 62, as shown. -

The bed-plate 1 is provided with an ex-

tension 1* at an angle of forty-five degrees to-

the longitudinal plane of the machine, to
which extension 1° a trackway 7, hereinafter
again referred to, is secured.
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- The paits just described are mounted on .

legs 8 8 to raise the machine a sufficient dis-
tance above the floor-plate 9 to enable the
operator to manipulate the same. ‘

The complete operating parts of my ma-
chine are shown in perspective in Fig. 9, by
reference to which and to Fig. 5 it- will be
seen that such parts comprise a main rec-
tangular frame 11, consisting of parallel lon-
gitudinal horizontal bars 11* 11*; united at
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 their ends by vertical webs or bars-11° 119, as
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shown. ‘The frame 11 has its bars 11* 11P
provided with.bearing portions 11¢ 11f, re-
spectively, which are 1n alinement with one
another in a vertical line to receive the pivots
6 and 5, respectively, by means of which the
operating mechanism is supported in the
frame of the machine.

12 designates a second rectangular frame,
consisting of longitudinal parallel bars 122
12P, united at their ends by the vertical webs
or bars 12° 124, The bar 12* is forwardly
extended, as at 12°, and terminates in a bear-

ing 12 to codperate with a similar bearing

. 12" on an arm 128, projecting from the bar
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12¢ in the same plane as the bar 12* aad par-
allel thereto. The bearings 127 and 12° re-
ceive the stylus or pattern-tracer 13 and
hold it always in a vertical position, thus
avoiding any wabbling. The stylus or
tracer 13 is frictionally held in the bearings
12f and 12" s0 as to be longitudinally adjust-
able therethrough. The bars 112 11* and
122 12P  respectively, form tracks or guide-
ways for the sliding support members 25 and
26, respectively, which will be hereinafter
again referred to.

One arm 12° of the frame 12 may be grad-
uated, .as indicated by 12% to enable a
quicker adjustment of the sliding frames 26
and 25 in their respective guide-frames 12
and 11, as will be hereinafter more fully un-
derstood.

14 designates a yoke member comprising
the vertical bars 14* 14°, which are verti-
cally slotted, as at 14° 149, respectively, to
permit passage of the front endsof the frames
11 and 12, which frames 11 aad 12 are pivot-
ally secured to the yoke 14 by pivots 16 17
and 18 19, respectively, to permit swinging
movement between the frames 11 and 12
and -the yoke. on vertical axes running
through the pivots 16 17 and .18 19. The
yoke member 14 also comprises the horizoon-
tal bars 14¢ 14f, which connect the bars 14*
14P together near the ends. A second yoke
15 of like construction as the yoke 14 and
comprising the vertical bars 15% 15P, slotted,
as at 15° 159, respectively, to receive the
frames 11 and 12, respectively, and the hori-
zontal bars 15° 15' is provided, as shown.
The bars 11 and 12 are pivotally connected to
the yoke 15 by pivots 20 21 and 22 23, re-
spectively, as shown.

The frames 11 and 12, together with the
yokes 14 and 15 and the rods 29 and their
supports, form a pantographic frame, con-
sisting of the bars 11# 14¢ 12* 15° and the
pivots 16 -18, 22, and 20, and the upper bars
29, and the bars 11°, 14!, 14* and 157, and
the pivots 17, 19, 23, and 21, together with
the lower bars 29 and their supports.

Slidably mounted between the bars 112
and 11° 1s a frame 25, having upper and
lower guides or flanges 25* 25°, as shown.
The sliding frame 25 is clamped to the bars

" the frame 25.

Tods 29.

839,011 .

112 11P to be rigidly held in its set position by
clamping-plates 25° 25¢, secured by bolts 25¢;
as shown. Centrally the frame 25 has a pair
of pivots 25! 258, arranged in vertical aline-
ment; as indicated. A member 27 is ful-
crumed within the sliding frame 25 on the
pivots 25" and 258.

26 designates a second sliding frame slid-
ably mounted in the frame 12 Detween the
bars 12® 12°, to which it is secured by the
guides or flanges 26° 26, the clamping-
plates 26° 264, and the bolts 26°, similarly to
The frame 26 also has a pair
of pivots 26° 262, by means of which a mem-
ber 28 of like construction to the member 27
is fulerumed within the frame 26.

The members 28 and 27 are connected by
four.parallel rods 29, one or more of which
may be graduated, as at 292, if found desir-
able, for a purpose presently understood.
The rods 29 project beyond the member 27
and are united at the'ends by a frame 30.

The sliding tool-carriage 31 (shown in per-
spective in Kig. 7, by reference to which and

‘to Figs. 5 and 9 it will be seen) includes the

supporting-frame 312, having apertured bear-
ing portions or hubs 31P for receiving the

A pair of parallel plates 32 32 are
bolted to the plate 31* by bO}tS 32® and have
bevel edges 32" 32° to form guides for the ad-
justing-plate 33, to which the tool-carriage is
detachably secured by means of a T-head.35*
and a pair of parallel é)lates 34 34, having
grooves 342 34* spaced apart to form a T-
slot 34® to receive the T-head 35*. The
plate 33 has a bearing 332, to which the mi-
crometer-screw 36 is rigidly secured by a nut
36%, as shown most clearly in Fig. 7. The
screw 36 passes through a bearing 37° in.a
plate 37, secured by bolts 38 to the frame.31%,
and the said plate 37 has a projecting portion
370, slotted to receive a finger 39, which is
pivotally secured to the plate 37, as at 39%,
and bears against the micrometer-head 40.
The head 40 is graduated to enable readings
to be taken or adjustments made of a magni-
tude of one eight-thousandth of an inch, so
that the proper depth cut can be made. The
tool-carrier 35 and its carried parts may be
of the ordinary construction, and the carrier
35 is prevented from dropping too far by a
pin 35% on its under side, which engages a
similar pin 33* on the plate 33, as shown.
The plate 33 and the plates 34 34 and the
carrier 35 are cut away, as at 33 347 357, re-
spectively, to permit passage of the drive-
belt 41, which takes around the pulley 42, as
clearly shown in Fig. 7. Secured to the
frame 312 is a pair of adjusting-rods 43 43,
which project loosely through the frame 30,
being secured from longitudinal movement
through such frame 30 by nuts 43* 43, which

- hold the rods 43 43 in their adjusted posi-

tions.
The trackway 7 comprises a base-plate 72,
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tracks 7° 7° are spaced apart and extended
in parallel planés at an angle of forty-five de-

grees to the central vertical planes of the ma- -

chine. Between the tracks 7 70 a T-slot 7¢

is formed in the base 7 to receive the secur-:
. ing-nut 46¢ of the securing-bolt 46°, which:
* locks or firmly fastens the sliding carriage 45 :

to the track in its adjusted positions.
The carriage 45 has track-grooves 45° 45
on its under face and a bearing-surface 45* on

its upper side, to which the clamps 46 46 are -

secured by bolts 46 46°, as'shown.
47 designates the work-holder,; which in-
cludes the base 472 to seat on the bearing-

face 45* of the carriage 45 to.be secured
thereto by the clamps 46 46, and the work-
holder 47 also.comprises the body portion |
47, secured to the base 47* by the bolts 47
47¢, whose heads lie in the countersunk aper-
The body 47° has.a forward |
extension 47¢,.to which the work-holding |
clamp member 48 is secured by screws 482 |
482 and a catch 49,that is fastened pivotally |
to ‘the extension 47° by the 'screw -49%.
Screws 50 50 in the clamp member 48 serve |
to tighten the work 100 mn the clamp: mem- .

tures 474 474,

ber 48. .(See Fig. 10.) -

justment in a

the work in the same relative position when

different-sized matrixes of the same general |

proportions-are being cut. EEE
The bed-plate 1 hasa forward extension 1=
to receive the pattern-table 51, which is se-

cured thereto by the bolt 512, and the table 51 |

has its top provided with the recess 51" to re-

ceive the pattern 52, which is held.in place by |

a key or wedge 53, as shown. .+ o
The frame 312 of the tool-carriage 31 has a
pair of rearwardly-projecting ears 31™ 31™ to

receive pivot-bolts 31* 31® to pivotally secure |

- the vertical bearing 55 of the belt-tightening

- 55
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devices between the ears 31™ 31™. Rods 56
56, formed rigidly with the bearing 55, pro-
ject rearwardly therefrom and terminate in
bearings 56* 562, in which a spindle 57 is
held. Loose belt-pulleys 58 are mounted on
the spindle 57 between the bearings 56 562,

59.59 designate a second pair of arms, se-

‘cured to a bearing 60 at one end, which is’

pivotally fulcrumed, as at 60%, to any de-
sired stationary extension 61. The rods 59

59 have bearings 59* 59* at their other ends.

size of the cut letter.

8

for receiving the spindle 57, to which they
are pivotally secured. ;

The drive-belt 62 passes over the drive-
pulley 632 of the motor 63, the pulleys 58 58,
and through. the apertures. 337 33 and
around the pulley 42 of the tool-shaft 43* to
impart motion thereto, as will be readily un-
derstood by reference to the drawings. :

So far as described the manner in which
my invention operates will be explained best
as follows: ‘Assume the parts to be in the po-
sition-shown in Figs. 1; 2, and 5, with the tool

| T in alinement with the pivots 5 and 6, the

pattern P being shown under the tracer or
stylus 13 Now as the operator grasps the
stylus 13 and follows the lines of the pattern
P therewithno motion will be imparted: to the
cutter other than the rotary motion on its
axis, ‘due to the power applied through the
medium -of - the pulley 42 and its .driving
mechanism. .Thus a letter of zero degree
will be cut on the matrix 100—namely, a
mere point. - Now supposing the operator
desires to-cut a letter of, say, one-half the
size of the pattern P, he then moves the slid-
ing frame 26 along the frame 12 from right to
left. in ‘Fig. 9 until the proper mark on the

L | scale'12% indicates that the sliding frame 26
From the foregoing it will be noticed that

the work-holder has an adjustment at an an- |
gle of forty-five degrees to the central plane

of the machine along the track 7.by move-:
-ment of the carriage 45, and it also has an ad- |
lane parallel to the central |
vertical cross-plane of the machine by virtue |
of the base 47*:and its connection with. the
carriage 45, thus enabling the operator to ad- |
just the work from. left to right.in Figs. 2 and |
5 to always keep it in proper position with re- |
spect to the tool, as well as to permit the car- |
riage being moved along the track to keep

is set for a letter one-half the size of that of
the pattern P. This will be in the position
indicated by the line A in Fig. 4, and the
tool-carriage 31 will be moved from left to
right in Fig. 5 along the bars until the proper
division-mark on the scale 29 is reached to
indicate that the carriageis in the proper cor-
relative position with the frame 26 to place
the tool in proper position to cut a letter one-'
half the size of the pattern. . The carriage 31
will be moved from left to right in Fig. 5 un-
til the toolis on theline indicated by dot-and-
dash lines B in Fig. 4, thus placing the tool at
the point 150, Fig.'4; at a distance from the
central axis of the machine passing through
the pivots 5 and 6 equal to one-half the dis-
tance from such central axis to the stylus
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along the linex 4 in Fig. 4. - Thus when the

stylus 13 is moved over the pattern to trace

its“outlines the tool will perform the same -

movements through a distance equal to the

| distance of one-half the movement of the

stylus, and thereby cut a letter equal to one- -

half the size of the pattern and of the same .
proportions, it being understood-that when

-the carriage 31 and the frame 26 are moved -

to' their proper positions the frame 26 is
clamped by the screws 26° and plate 264 to
firmly hold it in such position, and the car-
riage 31 is held in‘its ddjusted position by the
screw-rods 43 and their nuts 432, ;
Any other adjustments of the frame 26 and
the carriage 31 may be made to move the
tool.along the line 2 v in Fig: 4 to vary the
The farther the tool T
is moved along the line x y in Fig. 4 away
from the central axis of the machine which
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passes through the pivots 5 and 6 the nearer
the cut letter will become in size to the pat- |

tern, so that when the parts are in the posi-
tion shown in Fig. 4 a letter will be cut the
same size as the pattern. Now assume that
the carriage is adjusted to bring the tool T at

the point 150 in Fig. 4 to cut a letter of the-

same proportionsas that of the pattern P, but
of one-half the size,'and that it is desired to
cut a letter of the same height as before but
slightly wider.. The operator then allows the
carriage 31 to remain in its adjusted position,
but moves the frame 26 farther along the
frame 12 from-right to left in Fig. 5 to the po-
sition, say, indicated by the line C in Fig. 4,
thus throwing the cutter off the line 2 y to a
point 175, as indicated. This will cause a
letter to be cut of one-half the height of the
pattern and more than one-half the width
thereof, thus varying the proportionate width
of the letter cut without varying its height.

Should it be desired to vary the height of
the letter cut without varying the width
thereof, when the cuttelris at the point 150 in
Fig. 4 the frame 26 is maintained at such ad-
justment and the carriage 31 is moved back-
ward to any point—say the point 200 in Fig.

- 4along the line Din Fig. 4—thus throwing the
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cutter-tool off the line z ¥ to the other side
thereof. This will set the toolin a position to
cut a letter one-half the width of the pattern
and more than one-half the length thereof.
By combining ‘such adjustments just re-
ferred to letters of any proportion can' be

made from zero size to. full size of pattern, |
depending upon the position of the carriage |

31 with respect to the line z 4 and the cen-

tral axial line passing through the pivots 5 |

and 6 of the machine.
- It should be understood that every time

the carriage 31 is adjusted the work-holding’

carriage, which slides on the tracks 7,ismoved
along such track and the base 47 moved
along its support until the work 100 is placed
in the proper position under the tool, it being
understood that by varying the adjustments
of the tool-carriage along the track 7 and the
member 47* along its support the work 100
can be so set with respect to the tool as to
give the proper line-space to the letter, as
well as the proper letter-space to the same. -

By arranging the carriage 31 and the tool-
carrier 35 in the manner shown and de-
scribed the tool-carrier 35 can be removed
from the plate 33 to change tools or to per-
mit another carrier to be placed in the posi-
tion of the carrier 35 or to permit removalof
the carrier 35 to sharpen the tool.

By constructing the belt - tightening de-
vices as shown, whenever the carriage 31 is
adjusted along the rods 29 or the carriage 26
is adjusted along the frame 12, or both, the
arms of the belt-tightening devices will adapt
themselves to such adjustments, always keep-
ing the belt drawi'to the desired tension, so

839,011

that proper power can be applied to the pul-
ley through the pulley 42, as will be readily
understood by reference to Fig. 4 of the
drawings: ‘

From the foregoing description, taken in
connection with the accompanying drawings,
it is thought the complete construction, oper-
ation, and many advantages of my invention
will be readily understood by those skilled in
the art to which it appertains.

Having thus descriﬁed my invention, what
I claim, and desire to secure by Letters Pat-
ent, is—

L. In an apparatus of the class described,
the combination with a stationary support-
ing-frame, of a pantographic frame pivotally
mounted therein, said pantographic frame in-
cluding a pair of parallel rectangular frames, a
pair of yoke-frames for yoking said rectangu-
lar frames together and pivotally connected
thereto, a pattern - tracer carried by one
of said rectangular frames, a supplemental
frame held in said rectangular frames, a tool-
carriage held on said supplemental frame, a
tool-carrier held on said tool-carriage, a tool
mounted on said tool-carrier, means for oper-
ating said tool, a pattern-holder and a work-
holder arranged to codperate with the tracer
and tool respectively, substantially as shown
and described. -
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2. In an apparatus of the class described, -

the conmbination with a stationary support-
ing-frame, of a pantographic frame pivotally
mounted therein, said pantographic frame in-
cluding a pair of parallel rectangular frames,
a pair of yoke-frames for yoking said rectan-
gular frames together and pivotally connect-

‘ed thereto, a pattern-tracer carried by one of

saidrectangularframes, asupplemental frame
held in said rectangular frames, a tool-car-
riage held on said supplemental frame, a tool-

‘carrier held on said tool-carriage, a tool

mounted on said tool-carrier, means for oper-
ating said tool, a pattern-holder and a work-
holder arranged to codperate with the tracer
and tool respectively, and means for locking
said supplemental frame in its adjusted posi-
tions, substantially as shown and described.

3. In an apparatus of the class described,
the combination with a stationary support-
ing-frame, of a pantographic frame pivotally
mounted therein, said pantographic frame in-

‘cluding a pair of parallel rectangular frames,

a pair of yoke-frames for yoking said rectan-
gular frames together and pivotally connect-
ed thereto, a pattern-tracer carried by one
of said rectangular frames, a supplemental
frame held in said rectangular frames, a tool-

‘carriage held on said supplemental frame, a
tool-carrier held on said tool-carriage, a tool

mounted on said tool-carrier, means for oper-
ating said tool, a pattern-holder and a work-
holder arranged to coéperate with the tracer
and tool respectively, means for locking said
supplemental frame in its adjusted positions,
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and means. for locking said tool-carriage to -
its adjusted positions, substantially as shown
and described. ; o .

4. In an apparatus of the class described, -
the combination -with a stationary support-
ing-frame, of a pantographic frame pivotally
mounted therein and comprising a pair of
rectangular frames,-and a pair of yoke-frames
pivotally secured to the rectangular frames,
a pattern-tracer carried by one of the rectan-
gular frames, a pattern-holder supported by

the supporting-frame and. codperatively ar-

ranged with the pattern-tracer, a supplemen-
tal frame adjustably held in said rectangular
frames, means for locking said supplemental
frame to its adjusted positions on the rectan-

“gular frames, a.tool-carriage held on the sup-

plemental frame, atool carried by said tool-
carriage, means for rotating said tool, a

‘work-holder adjustably mounted on the sup-

porting-frame for codperating with the tool
and scale-marks on one of said rectangular

frames for indicating the adjustments for the
‘supplemental frame, substantially as shown

and described. - :

5. In an apparatus of the class described,
the combination with a stationary support-
ing-frame, of a pantographic frame pivotally
comprising a pair of
rectangular frames, and a pair of yoke-frames

.pivotally secured to the rectangular frames,

a pattern-tracer carried by one of the rectan-
gular frames, a pattern-holder supported by
the supporting-frame and codperatively ar-
rangedp with the pattern-tracer, a supplemen--
tal frame adjustably held in said rectangular

~-frames, means for locking said supplemental
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frame to its adjusted positions on the rectan-

-gular frames, a tool-carriage held on the sup-
plemental frame, a tool carried by said tool-:

carriage, means. for rotating said tool, a
work-holder adjustably mounted on the sup-
porting-frame for coéperating with the. tool
and scale-marks on one of said rectangular
frames for indicating the adjustments of the
supplemental frame, means for holding said
tool-carriage to its adjusted positions and a

.tool carried by said tool-carriage for cosper-

ating with the work-holder, substantially as
shown and described. v

6. In an apparatus of the class described,
the combination with a stationary support-

ing-frame, of a pantographic frame pivotally

mounted therein and comprising a pair of
rectangularframes, and a pair of yoke-frames
pivotally secured to the rectangular frames,
a pattern-tracer carried by one of the rectan-
gular frames, a pattern-holder supported by
the supporting-frame and codperatively ar-
ranged with the pattern-tracer, a supplemen-
tal frame adjustably held in said rectangular
frames, means for locking said supplemental
frame to its adjusted positions on the rectan-
gular frames, a tool-carriage held on the sup-
plemental frame, a tool carried by said tool-

carriage, means- for rotating ‘said tool, a
work-holder adjustably mounted on the sup-
porting-frame for codperating with the tool
and scale-marks on one of said rectangular
frames for indicating the adjustments for the
supplemental frame, means for holding said
tool-carriage to its adjusted positions, a tool
carried by said tool-carriage for codperating
with the work-holder, and a micrometer at-
tachment on said tool-carriage for adjusting

the depth of cut of said tool, substantially as

shown and. described. : s

- 7. In an apparatus of the class described,
the: combination with a pair of parallel rec-
tangular frames, and a pair of parallel rectan-
gular yoke-frames pivotally uniting the first-
mentioned rectangular frames, of a supple-
mental tool-carrying frame slidably adjust-
ably mounted in said rectangular frames,
substantially as shown and described. :

- 8. In an apparatus of the class described,
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the combination with a pair of parallel rec-

tangular frames, and a pair of parallel rectan-
gular yoke-frames pivotally uniting the first-
mentioned rectangular frames, of a supple-
mental tool-carrying frame slidably adjust-
ably mounted in.said rectangluar frames, a
tool-carriage slidably adjustably mounted
on said supplemental frame and means for
securing the tool-carriage in its adjusted po-
sitions, substantially as shown and described.
9. In an apparatus of the class described,
the combination with a fixed support, and a
main frame pivotally mounted therein and
comprising a pair of rectangular frames, and
rectangular yoke-frames pivotally unitin,
said rectangular frames, of a supplementa
frame adjustably supported by said rectangu-
lar frames and. comprising a sliding frame
held in each rectangular frame, a rod-carry-
ing member pivotally mounted in each slid-
ing frame, parallel rods carried by said rod-
carrying member and projecting beyond the
rectangular frames, means on the rectangu-
lar frames for indicating the adjustment of

“the supplemental frame, means for securing

the supplemental frame to its adjusted posi-
tions on the rectangular frame, a tool-car-
riage mounted on the projecting portion of
the supplemental frame, and means codper-
ating with.the tool-carriage and the supple-
mental frame for locking ﬁw tool-carriage to
its adjusted positions, substantially as shown
and described. : ,

10. In an apparatus of the class described,
the combination with a fixed support, of a
main frame pivotally mounted. therein and
comprising a. pair.of parallel rectangular
frames and rectangular yoke-frames pivot-
ally connecting said parallel rectangular
frames together, a pattern-tracer carried by
one of said rectangular frames, a pattern-
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holder secured to the fixed support below the -

pattern-tracer, a supplemental frame slid-
ably adjustably mounted in said rectangular
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frames and projecting beyond the same, a
tool-carriage slidably adjustably held on said
supplemental frame, means for adjusting the
tool-carriage and the tool to various dis-
tances from the pivot of the main frame to

-cut designs of varying proportions and vary-

ing sizes, and -a work-holder adjustably
mounted on the fixed support to be adjusted
cobperatively with the tool substantially as
shown and described.

11. In a machine of the class described, a
main rectangular frame having a pair of par-
allel longitudinal bars and connecting webs
or bars at the ends, a second rectangular
frame of similar form, a pair of yoke mem-
bers having slots to receive the ends of the:
main and second rectangular frames, pivots
carried by the yoke members for pivotally
securing them to the rectangular frames, sub-
stantiaﬁy as shown and. described.

12. In a machine of the class described, a-
main rectangular frame having a pair of par-
allel longitudinal bars and connecting webs:
or bars at the ends, a second rectangular
frame of similar form, a pair of yoke mem-
bers having slots to receive the ends of the.
main and second rectangular frames, pivots.
carried by the yoke members for pivotally
securing them to the rectangular frame, said
second rectangular frame having a pair of
projecting portions terminating in bearings,
a pattern-tracer longitudinally adjustably
held in said bearings, and a cutter-tool-carry-
ing frame carried by the main and second
rectangular frames, and a work-holder codp-
erating with the cutter-tool-carrying frame
substantially as shown and described.

13. In a machine of the character stated, a
pantograph-frame having a pivot-axis and
comprising a main rectangular frame having
longitudinal bars and connecting webs or
bars at the ends, a second rectangular frame
of similar form, a pair of yoke members hav-
ing slots to receive the ends of the main and
second rectangular frames, pivot members
carried by the yoke members for pivotally
securing them to the rectangular frames, said
second rectangular frame having a ‘pair of
projecting portions terminating in bearings,
a pattern-tracer longitudinally adjustably
held in said bearings, a supplemental frame
supported by the pantograph-frame and com-
prising supports adjustably mounted in the
rectangular frames of the pantograph-~frame,
a rod-carrying member pivotally mounted
in each support on axes parallel with the
pivot-axis of the pantograph-frame, rods

- carried by said rod-carrying members and pro-

jecting therefrom, and cutter devices con-
necting with and supported by raid rods.

14. In a machine of the character stated, a
pantograph-frame having a pivot-axis and
comprising a main rectangular frame having.
longitudinal bars and connecting webs or

65 bars at the ends, a second rectangular frame .
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of similar form, a pair of yoke members hav-
ing slots to receive the ends of the main-and
second rectangular frames, pivot members
carried by the yoke members for pivotally
securing them to the rectangular frames, said
second rectangular frame having a pair of
projecting portions terminating in bearings, a
pattern-tracer longitudinally adjustably Teld
in said bearings, a supplemental frame sup-
ported by the pantograph-frame and com-
prising supports adjustably mounted in the
rectangular frames:of the pantograph-frame,
a rod-carrying member pivotally mounted in
each support on axes parallel with the pivot-

-axis of the pantograph-frame, rods carried by

said rod-carrying members and projecting
therefrom, cutter devices connecting with
and supported by said rods, said cutter de-
vices comprising a tool-carriage consisting of
a supporting-plate having supporting-bear-
ings, a second plate adjustably held on said
supporting-plate, micrometer devices for ad-
justing said second plate on said supporting-
plate, a tool-carrier removably held on said
second plate, and a tool mounted in said tool-
carrier.

15. In a machine of the character stated, a
fixed supporting-frame, a pantograph-frame
having a pivot-axis and comprising a main
rectangular frame having longitudinal rods
and connecting webs or bars at the ends, a
second rectangular frame of similar form, a
pair of yoke members having slots to receive
the ends of the main and second rectangular
frames, pivot members carried by the yoke
members for pivotally securing them to the

rectangular frames, said second rectangular

frame having a pair of projecting portions
terminating in bearings, a pattern-tracer lon-
gitudinally adjustably held in said bearings,
a supplemental frame supported by the pan-
tograph-frame and comprising supports ad-
justably mounted in the rectangular frames
of the pantograph -frame, a rod-carrying
member pivotally mounted in each support
on axes parallel with the pivot-axes of the
pantograph-frame, rods carried by said rod-
carrying members and projecting therefrom,
cutter devices connecting with and supported
by said rods, said cutter devices comprising a
tool-carriage consisting of a supporting-plate
having supporting-bearings, a secon
adjustably held on said - supporting-plate,
micrometer devices for adjusting said second
plate on said supporting-plate, a tool-carrier
removably held on said second plate, a tool
mounted in sald tool-carriage, and a work-
holder adjustably mounted in said fixed sup-
porting-frame, substantially as shown and
described.

16. An apparatus of the class described,
comprising In combination with a main pan-
tographic frame having a pivot-axis, of a sup-
plemental frame, supported by the panto-
graphic frame and comprising supports ad-

plate -
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.justably mounted in the pantographic frame;’

“a rod-carrying member pivotally mounted in
.each- support on .an axis parallel with the:
pivot-axis of the pantographic frame, rods.

5 carried by said rod-carrying members and
-projecting therefrom, and cutter devices con-
nected with and supported by said rods, sub-
stantially-as shown and described. -
17. An apparatus of the class described,

to comprising in combination with a fixed sup-
orting-frame, ‘a main, pantographic frame
-gulcrumed therein, a tracer carried by said
main pantographic frame, a pattern-holder,
supported by said fixed supporting-frame to

15 codperate with the tracer, of a'supplemental,
- frame supported by the main pantographic.
frame and comprising supports adjustably:
mounted in the pantographic frame, a rod-:
carrying member pivotally mounted in each’

- zo-support on an axis parallel with the pivot-
axis of the pantographic frame, rods carried,

by said rod-carrying members and projecting
~theréfrom,-cutter dévices connected with-an
supported. by said rods; said cutter devices

-25 comprising a tool-carriage consisting of a sup-
porting-plate having supporting-bearings, a

- second . plate adjustably supported on said
-bearing-plate, micrometer devices for adjust-
-ing said second plate on said supporting-plate,
30" a tool-carrier removably held on, said sec-
ond plate, a tool mounted in said tool-carrier,
-.and. a. work-holder, adjustably mounted on:

-the fixed supporting-fraime, substantially as:

shown and described. AT
18. In a machine of the class, described,
the combination with supporting-rods of a.
tool-carriage comprising a supporting-frame:
having bearing portions projecting  there-
from to receive said rods; a pair of guide-
40 plates.secured to said frame,’ an adjusting-
plate held to said frame by said guide-plates, .
- micrometer devices -carried by said adjust-
ing-plate and said supporting-frame for ad-
justing the adjusting-plate on the support-
45 1ng-frame, a slotted holder ‘on said second
plate, a tool- carrier removably ‘connected
thereto, means for limiting the ' movement of
the tool-carrier, and a tool rotatably mount-
ed in the tool-carrier. T
19. In a rhachine of ‘the class described,
the combination with supporting-rods of a’
tool-carriage comprising: a supporting-frame:
having bearings therein to receive said rods,
a guide on said supporting-frame; an adjust-.
55 ing-plate held in said guide on said support-
© ing-frame, micrometer-adjusting devices con-
necting said adjusting-plate with said sup-
porting-frame to adjust the adjusting-plate.
- along the supporting-frame, parallel grooved
60 members forming a T-slotsecured to the said.
last-named plate, a tool-carrier having a T-
head for: entering said  T-slot to hold .it
against the guides, a pin in the bottom of said
tool-carrer, a second pin on said second plate, :
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rier to limit the downWard movement there-

of, a cutting-tool rotatably mounted in said -

tool-carrier, substantially as shown and-de-

-seribed,

20, In & machine. of the class described,
the combination with supporting-rods of a

tool-carrier, comprising a supporting-frame
:|-having bearing portions to receive said rods,

a pair of plates removably secured thereto
and having beveled edges to form guideways,
a plate held against said supporting-frame by

said guides, a micrometric adjusting means.

connecting said last-named plate with said
supporting-frame to adjust the plate on the
frame, and- & tool-carrier-receiving member
secured to said last-named plate substan-
tially as shown and described. )

21. In an apparatus of the class described,

‘the combination with a stationary support-

ing - frame, of a pantographic frame ful-
crumed therein and comprising a pair of par-
allel rectangular frames, a pair of parallel

| yoke-frames pivotally uniting the rectangu-

lar frames, a tracer carried by one of said rec-
tangular frames, a sliding support adjustably
held in each rectangular frame, means for se-
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curing said sliding supports from movement,

a_ rod-carrying member fulcrumed in each

‘sliding support, parallel rods. joining said
rod-carrying members, & connecting-frame

for joining the free ends of said rods, a car-
riage mounted on said rods, a cutter-tool car-
ried thereby, a pattern-holder and a work-
holder supported on said stationary support
to cobperate with the tracer and the cutter-

tool, respectively, substantially as shown

and described. S

. 22. In an apparatus of the class described,
the combination with a stationary support-
ing - frame, of a  pantographic frame  ful-
crumed therein and comprising a pair of par-
allel rectangular frames, and a pair of parallel

ar frames, a tracer carried by one of said rec-
tangular frames, a sliding support adjustably
held in each rectangular frame, means for se-
curing said sliding supports from movement,
& rod-carrying member fulerumed in each
sliding support, parallel rods joining said
rod-carrying members, a connecting-frame
for joining. the free ends.of said rods, a car-
riage mounted on said rods, and comprising a
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~1yoke'—frames pivotally uniting the rectangu- -
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supporting-frame, a plate slidably mounted -

thereon, a micrometer mechanism: connect-
ing said plate and its supporting-frame by
means of which the plate can be adjusted on
the supporting-frame, a grooved member se-
cured. to said plate and spaced apart to form
a T-groove, a tool-carrier having a T-head to
enter said T-groove, means for limiting the
movement of said tool-carrier on -said
grooved member, a tool rotatably mounted
in the carrier, and a pattern-holder and a
work-holder supported on said stationary

65 for codperating with the pin on the tool-car- | support to cooperate with the tracer and the
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cutter-tool, respectively, substantially  as'
shown and:described. .

23. Inan apparatus of the ¢lass described,’
the combination with a stationary support-
ing - frame, of a pantographic frame -ful-
crumed therein, and comprising a pair of par-
allel rectangular frames, and.a pair of paral-
lel frames pivotally uniting the rectangular:
frames, a tracer carried by one of said rec-.
tangular frames, a sliding support adjustably
held in each rectangular frame, means for se-
curing said sliding supports from movement,
a_rod-carrying mem%er fulerumed in each
sliding support, parallel rods connecting said.
rod-carrying members and projecting be-.
yond. the same, a connecting-frame for the:
{ree ends of said rods, a carriage mounted on
said rods, a-cutter-tool carried by the car-.
riage and adjustable thereon, and a pattern-:
holder and. a work-holder support on said.
stationary support to cooéperate with the.

. tracer and the cutter-tool respectively. i
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24. In an apparatus of the class described,:
the combination with a stationary support-
ing - frame, of .a pantographic frame ful-
crumed therein and comprising a pair of par-
allel rectangular frames, and a pair of paral-:
lel yoke-frames pivotally uniting the rectan-
gular frames, a tracer carried by one of said’
rectangular frames, a -sliding support adjust-

-ably held in each rectangular frame, means
for securing said sliding supports from.move- .

ment, -a rod-carrying member fulcrumed in.
each sliding support, parallel rods connecting|
said rod-carrying. members and projecting be--
yond the same, a connecting-frame for the
free ends of said rods, a carriage mounted on
said rods, a cutter-tool carried by the car-:
riage, connections between the carriage and.

‘the rod-connecting frame for holding the car--

- riage in its adjusted positions along the rods,
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substantially as shown .and described.

25. In an apparatus of the class described;!
the combination with a pantograph mechan-
ism, of a tool-carriage, means for holding said
tool-carriage at various adjustments on the.

‘pantograph mechanism to permit letters of

different sizes to be cut, a rotary tool carried
by said tool-carriage, drive-motor mechan-’
ism for imparting motion to said tool, said
drive-motor mechanism comprising an end-’
less belt and a drive-motor therefor, and
means connected with the tool-carriage and
the drive-motor mechanism for maintaining

the drive-belt always at its proper tension

regardless.of the position of the tool-carriage,
said last-named means comprising parallel-
arms pivotally secured to the tool-carriage
and projecting rearwardly therefrom and:
parallel arms pivotally secured to the drive:
mechanism and to the first-mentioned paral-
lel arms, and pulleys loosely mounted at the
connection ofp the first-mentioned with the

. second-mentioned parallel arms around which

839,011

.pulleys the endlessbelt takes substantially as
shown and described.

35

-26. :In an apparatus of the class ‘d'escribed, -

‘the combination with a stationary support-
ing-frame, of a pantographic frame pivotally
mounted in said supporting-frame, on a ma-
jor vertical . axis, said pantographic frame
comprising & pair of rectangular lpamllel
frames, paralle{)yoke—ﬁ'ames pivotally unit-
ing said first-mentioned parallel frames at
their. ends, one of said rectangular frames
having extending arms terminating in bear-

‘ings, - a tracer vertically mounted in said

bearings for longitudinal adjustment, a slid-
ingframe mounted in each rectangularframe,
-clamping devices carried by said sliding
frames for securing. them to their respective
rectangular frames in their adjusting posi-
:tions, . a rod - carrying member pivotally
mounted in each sliding franie on an axis par-
allel to the major axis of the pantographic

frame, a. plurality of rods passing tilrough

said rod - carrying members and secured
thereto and projecting beyond the same, a
‘connecting-frame for the free ends of the rods
to which said rods are connected, a carriage

having bearing portions for receiving such .

rods, said carriage including a supporting-

frame, a plate adjustable thereon, microme--.

ter devices for adjusting said plate, a. tool~
-carrier removably secured. to said plate, a
‘toolrotatably mounted in said tool-carrier, a
pair of adjusting-rods secured to the support-
mg-frame of the carriage and projecting rear-
wardly therefrom through the connecting-
frame of the rods, means for securing said

:adjusting-rods to said connecting-frame to
positions .

hold the carriage in its adjuste
-along -the first-mentioned rods, a pattern-

holder secured to the supporting-frame be-.

neath the tracer, said supporting-frame in-
-cluding trackways, a carriage adjustably
mounted on said trackways, said last-named
-carriage having clamp-guides arranged at an
angle of forty—iglve degrees to the trackway, a
work-holder adjustably held in said clamp-
guides on said last-named carriage, for co-
‘operating with said cutter-tool, suﬁstantially
as shown and described.

27. In an apparatus of the class described,
the combination with a stationary support-
ing-frame, of a pantographic frame pivotally
mounted in said supporting-frame on a ma-
jor vertical axis, said pantographic frame
comprising a pair of parallel frames, parallel

yoke-frames pivotally uniting said first-men- -
tioned parallel frames at their ends, one of .
said rectangular frames having extending .

arms terminating in bearings a tracer verti-
cally mounted in said bearings for longitudi-
nal adjustment, a sliding frame mounted in
each rectangular frame,. clamping devices
carried by said sliding frames for securing
them to their respective rectangular frames
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in their adjusted positions, & rod-carrying

15

~member pivotally mounted in.each sliding

frame on an axis parallel to the major axis of
the pantographic frame, a plurality of rods
passing through said rod-carrying members
and secured thereto and projecting beyond
the same, a connecting-frame for the free
ends of the rods'to which said rods are con-
nected, 8 carriage -having bearing portions
for receiving suich rods, said carriage includ-
ing a supporting-frame,. a plate adjustable

_thereon, micrometer. devices for adjusting

said plate, a tool-carrier removably secured
to said-plate, a tool rotatably mounted in
said tool-carrier, a pair of adjusting-rods se-

cured to said supporting-frame of the car-

_riage. and projecting rearwardly therefrom

and through -the connecting-frame of the

.rods, means for securing said adjusting-rods
20

to said connecting-frame to hold the carriage
in its adjusted positions along the first-men-
tioned rods, a pattern-holder secured to the

- supporting-frame beneath the stylus, said.

| 25,
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- supporting-frame including trackways, a car-
Tiage adjustably mounted on said trackway,

said last -~ named carriage: having clamp-
guides arranged at an angle of forty-five de-
grees to the trackway, a work-holder adjust-
ably held on said last-named carriage, for co-

oremtin‘g with said cutter-tool, a pair of par-
all

el arms. secured to.said first-mentioned
carriage ‘and- projecting . rearwardly there-

- from, a pair of loose pulleys adjustably held
-, in the free ends of said arms, a second pair of

35

arms pivotally secured at one end to said
first-named arms at the free ends of said first-
mentioned ‘arms, a drive mechanism, said

“~second pair of arms being pivotally mounted

S

“at their other ends adjacent said drive mech-

anism, said-:drive mechanism including a
drive-motor, . a “drive-shaft including a pul-
ley, said cutter-tool having a pulley, and an

- endless Dbelt taking over all of said pulleys

45

-substantially ‘as shown and described. -

28. In an apparatus of the class described,

"the combination with a support, of a panto- |

O

graphic frame operatively mounted thetein, -

an
and yoke-frames for the rectangular frames,
means codperatively connecting said parallel
frames and said ‘yoke-frames, a pattern-
tracer carried by one rectangular frame, a
supplemental frame carried by the rectangu-
lar -frame, a-tool-carriage mounted on the
supplemental frame, a tool carried by the
tool-carriage, means for operating said tool,
and a pattern-holder and a work-holder co-
operatively arranged with the tracer and tool
respectively, substantially as shown and de-
scribed.

~ 29. In & machine of the class described, a

main rectangular frame having parallel lon-
gitudinal bars, connecting webs or bars at the
ends thereof, a second rectangular frame of

_similar form, yoke members having slots to

including parallel rectangular frames
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receive the ends of the main and second rec-. -

tangular frames, imeans pivotally connecting
the yoke members to the rectangular frames,
a supplemental tool-carrying frame support-
ed by the rectangular frames, and a station-
ary supporting-fraie for the whole, substan-

tially as shown and described.

30. In an apparatus of the class described,

70 .

the combination with a support, of a panto-

graphi¢ parallelogram pivotally mounted
therein, and comprising rectangular frames
pivotally secured .together, a pattern-tracer
carried by one of said rectangular frames, a

gram, a tool-carriage held on said supplemen-
tal frame; a tool carried by the tool-carriage,
means for- operating the tool a pattern-
holder and a work-holder arranged to codp-
erate with the tracer and tool, and means for
adjusting the cutter-tool and the supplemen-
tal frame to vary the proportions of the work
cut. ’

JAMES W. LEWIS.

Witnesses:
-Jos. ALLEN Porrs,
Frank H. BENHAM.
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