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The principal object of my invention is to 
provide a method, whereby the intricate 
movement of the tool of an engraving ma 
chine necessary for producing a design, a 

5 combination of letters and figures or the like 
is dissolved into component movements sub 
stantially at right angles to each other, 
whereby these movements are fixed on suita 
ble cams and whereby finally the composite 

10 movement is reproduced with the help of 
these cams thus permitting the automatic 
production of engravings of this kind. 
Another important object is to provide an 

improved type of engraving machine that 
ls may be operated with very little effort in 

three dimensions. A machine of this kind 
capable to reproduce not only designs on a 
plane surface but also plastic bodies in true 
proportion, may also be used to advantage 

0 without the automatic features. - 
There are furthermore provided different 

work holders and means for moving these 
work holders to engrave on flat, cylindrical or 
conical surfaces. 
The above and various other improvements 

will be hereinafter fully described and 
claimed. In order that this my invention 
may be more readily understood reference is 
made to the accompanying sheets of draw 
ings which show how the invention may be 
carried into practical effect. 

Fig. 1 is a front view of the complete ma 
chine; Fig. 2 is a side view to Fig. 1; Fig. 3 is 
an enlarged front view of the upper part of 
the machine without the automatic mecha 
nism; Fig. 4 is a top view of Figure 3; Fig. 5 

2 

35 

is a sectional front view of the automatic 
mechanism; Fig. 6 is a top view to Fig. 5 with 
the coverplate partly removed; Fig. 7 is a 
sectional top view according to the line A-A 
in Fig. 5; Fig. 8 shows the guiding stylus and 
its actuating parts in an enlarged scale; Fig. 
9 shows a workholder for rotating the part to 
be worked upon; Fig. 10 is a sectional view 
at right angles to Fig.9; Fig.11 is a sectional 
view at right angles to the Figures 9 and 10; 
Fig. 12 shows a work holder in section for 
giving the part to be worked upon a recipro 
cating movement; Fig. 13 is a side view to 

40 

45 

' Fig. 2; Fig.14 shows a work holder for giv 

ing the part to be worked upon an oscillating 
movement: Fig.15 is a sectional view at right angles to Fig.14; Fig. 16 is a top view of the 
lever transmitting the movement from the 
can to Workholder; Figs. 17-26 show parts of 55 
different shapes that may be engraved auto 
matically with the various workholders shown. 
On the face of a frame 1 there is provided 

a guide 2 by which the bracket 3 carrying the 
pantographic system and the various work 60 
and template holders are supported. The 
pantographic parallelogram comprising four 
arms 101,102,103 and 104 of which the first 
two are tubular castings carrying pintle 
Screws 105, while the arms 103 and 104 are 65 
made of seamless steel tubing on which 
sliders 106 and 107 may be clamped by screws 
108 in different positions according to the 
ratio of reduction desired, marking lines on 
these arms facilitating the adjustment. A 70 
bracket 109, providing a bearing for a spindle 
111 with a tool 5 fastened in it, is clamped b 
a bolt to the face of the arm 102 on whic 
similar marking lines for the adjustment of 
the spindle sideways have been cut. The 75 . 
spindle 111 is driven by a pulley 4, which is 
actuated by a belt 92 from a pulley 86 fast 
ened to a shaft 87. The shaft 87 is journaled 
in a bracket 88, which is fastened to the back 
of the frame 1 of the machine. Two identi- 80 
cal idler pulleys 89 of which only one appears 
on the drawing, Fig. 2, are carried by an arm 
91 pivoted on the shaft 87 and guide the driv 
ing belt 92, a connecting rod 93 keeping the 
idlers 89 at the proper distance. Another 85 
pulley 94 fastened to the other end of shaft 
8 is driven by a belt 90 from a motor 95 
which is mounted on a swinging bracket 96, 
part of the weight of this bracket being sup 
ported by a spring 97 thus tensioning prop-90 
erly the belt 90. 
A guiding stylus 6 is located in a bore of a 

holder 115, which is fastened in the tube E04. 
Clamping screws 114 permit axial adjust 
ment of the stylus 6. handle 116 controls 95 
E. gantograph when guiding the machine by 
and. 
A shaft 112 is fastened in the pantograph 

arm 101 and is held to turn easily between 
two pintle screws 117 and 118 of which the 100 
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first is arranged adjustably. The tube 103 
turns freely on the shaft. ii.2. In order to 
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balance the one-sided weight of the panto 
graph system the arms 101 and 103 have been 
extended to the opposite side of the shaft 112 
and there are provided rods 120 and 121 with 
adjustable counterweights 122 and 123. The 
pintle screws 117 and 118 are seated in the 
carrier 119 which is rotatably mounted at 
right angles to the shaft 112 on a shaft 46 
on two pintle screws 124 and 125, located in 
the bracket 3. When operating the machine 
by hand a work table 128 is adjustable in 
all three directions in well known manner 
and a template table 130 is adjustable up and 
down in a holder 131, as shown in Fig. 3. ...A 
link 132 is pivoted at one end on a bolt 133 
in the carrier 119. At the other end there is 
an elongated slot through which a bolt. 134 fastened in the support 3 passes. An adjust 
ing screw 135 limits the depth to which the 
tool 5 may enter into the material. 

For plastic reproductions it is essential 
that the axis 124-125, the face of the cutter 5 
and the face of the guiding stylus be exactly 
inline. To facilitate the setting of the cutter 
and the stylus there is provided a lever 136 
as a gauge. This lever fits with a fork-like 
end over the shaft 46 and has the upper face 
finished to extend in a plane passing through 
the center line of the shaft 46. To produce a line engraving, a design, a 
letter, figure or the like it is necessary to 
move the engraving tool in a more or less 
complicated manner in a plane, while grada 
tions in depth or breaks in the continuity of 
the line require a corresponding lifting of 
the tool. Any movement in a plane may be 
dissolved into component movements at right 
angles to each other and can in this form be 
transferred to cams. In the same manner the 
movement for controlling the depth of the 
engraving may be fixed on a third cam. 
When these cams are combined in a suitable 
mechanism and rotated, they will automati 
cally reproduce the movement desired. . 

or this purpose the template holder 131 
is replaced by a two part housing 7,127 fitting 
over the guide 2 and containing the mecha 
nism for guiding the guiding stylus or panto 
graph moving element 6. A camshaft 8, journaled in a bearing of the housing 7, is 
rotated by a worm gear 9 fastened to the 
shaft. A worm 10 in mesh with the worm 
gear 9 is fastened on a shaft 11, which shaft 
is connected by a coupling 12 to a shaft 13. 
The latter is driven through a pair of change 
gears 14 and 15 from a shaft 16, which is 
rotated through a worm gear drive 17 from a 
shaft 18 and a pulley 19 fastened thereon. 
This pulley 19 is driven through a belt 98 
from a pulley 99 integral with the pulley 86. 
Idlers, 100 and 126 on a bracket i13 guide 
the belt 98 properly. - 
The change gears 14 and 15 may be readily 
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exchanged after taking off a cover 20. In 
this manner the camshaft 8 is caused to 
rotate slowly at an even rate while the speed 
of rotation may be varied through the 
change gears 14 and 15. On the upper end 
of the cam shaft 8 there is fastened a cylin 
drical body 21 for carrying the cams 22 and 
23 which control the movement of the guid 
ing stylus in the plane of the work, and for 
the cam 25 controlling the vertical move 
ment of the engraving tool 5. A cam plate 
26 for controlling the opening and closing 
of the clutch-12 is fastened to the lower side 
of the cam carrier 21. Any axial movement 
of the shaft 8 is prevented by a collar 27. For 
certain classes of work the work carrier also 
must be controlled by a cam. In this case the 
collar 27 is replaced by a cam 28 (Fig. 14). 

In order to transfer and combine the com 
ponent movements from the cams 22 and 23 
to the guiding stylus 6, two levers 29 and 30 
are pivoted on bolts 31 and 32 respectively in 
such a way that they act approximately at 
right angles to each other. A nose 33 fas 
tened to the lever 29 is held by the pull of a 

70 
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spring 34 against the cam 23, while a nose 35 
fastened on an arm of the lever 30 is held 
against the cam 22 by a spring 36. A radial 
slot is provided in the lever 30 in which a 
slide 37 fits, while a bushing 38, rotatably 
mounted on a cylindrical shoulder of the slide 
37, fits slidingly in a radial slot of the lever 
29. Axial movement of the bushing 38 is pre 
vented by a nut 39. The guiding stylus 6 ex 
tends through a central bore of the slide 37 : 
and fits with a ball shaped portion against the 
wall of the bore. In this way only movements 
at right angles to the radial slots are trans 
mitted by the levers 29 and 30 to the stylus 6. 
The lower end of the stylus 6 rests on a plate. 
40 which is held parallel to the lever 30 by two 
links 41. In this way the stylus 6 with the 
slide 37 may move back and forth in the slot 
of the lever 30 without being lowered or 
raised. A spring 42 tends to raise the plate 
40 by swinging it towards the left as shown 
in Fig. 5. A roller 45 fastened rotatably to 
the plate 40 limits the movement of the plate 
40 by striking against the back of the lever 43 
which is pivoted on a stud 63 in the housing 7. 
A nose 44 fastened to the lever 43 lays up 
against the cam 25, transferring thus the pull 

105 

0 

of the spring 42 through the plate 40, the 
roller 45 and the lever 43 to the cam 25. 
The back of the lever 43 is shaped on an 

arc with a radius struck from the center of the 
pivot 32, in order to prevent swinging move 
ments of the lever 30 to change the radial dis 
tance of the roller 45 from the center 32 keep 
ing in this manner the vertical position of the 
plate 40 uniform in all different positions the 
lever 30 may assume. When the nose 44 drops 
into a recess of the cam 25, the plate 40 actu 
ated by the spring 42 is allowed to swing up 
wards and to lift the tracing stylus 6 and 
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therewith the pantographic system and the 
cutter 5. To prevent deflection of the lever 30 
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a supporting roller 47 is fastened to the end of 
this lever and moves on the surface of the 
camplate 25. 
To stop the machine automatically after 

completing each part, a lever 48 pivoted on a 
stud 49 carries on one forked end two rollers 
which fit in a slot of the loose half of the 
coupling 12. A spring 52 holds a guiding 
nose 51 against the cam 26 and causes, whena 
depression of the calm 26 is passing under 
neath the nose 51, the uncoupling of the shafts 
13 and 11, bringing thus the cam shaft 8 to 
a standstill. In order to be able to stop the 
machine also when running, that is when the 
nose 51 is sliding on the high concentric por 
tion of the cam 26, the nose 51 is arranged 
slidably with a stiff spring 53 supporting it. 
By a strong pressure on the handle of the 
lever 48 towards the right this spring may be 
compressed and the coupling becomes disen 
gaged. To hold the lever 48 in this position 
an eccentric roller 54 has been arranged to be 
turned against a projection of the lever 48. 

Different work holders must be used to suit. 
the shape of the parts to be engraved and the 
form of the engraving. To engrave the flat 
center portion of a part as shown in Figures 
17 and 18 with comparatively limited dimen 
sions, it is best to use a stationary work holder 
and to shape the cams 22 and 23 to take care 
of the movement necessary. To engrave how 
ever a part as shown in Figures 19 and 20 with 
a ringshaped surface where the lettering is 
approximately evenly spaced on the circum 
ference a work holder turning at the same 
speed as the camshaft might be employed. 
The work holder has to be made adjustable to 
various angles because circular engravings, 
for instance in the optical and photographic 
industries, are frequently located on conical 
surfaces (Figs. 19 and 20) or on the circum 
ference of tubular objects (Figs. 25 and 26). 
To make engravings of quite some length on 
flat surfaces as shown in Figures 21 and 22 a. 
work holder with reciprocating movement is 
most suitable. In this case the lettering may 
either be fairly evenly spaced or there may be 
distinct steps. In the first case the work 
holder can be advanced evenly while in the 
Second case the same must be moved to suit 
the engraving to be made with corresponding 
steps and even portions. Finally parts have 
to be considered like those shown in the Fig 
ures 23 and 24 with the engraving arranged 
on an arc not extending all the way around 
the circle. The work holder of course has to 
be arranged universal to permit of the neces 
sary movements on flat, conical or cylindrical 
objects. V. . . 

A work holder for turning at the same 
speed as the camshaft is shown in the Fig 
ures 9, 10 and 11 where 55 represents the 
bracket located on the guide 2, adjustable ac 

i. 

3 

cording to the setting of the pantograph. In 
a bearing of the bracket 55 there is rotatably 
mounted a miter gear 56, a collar with a set 
screw preventing axial movement. The miter 
gear 56 is rotated by an extended portion of 
the worm shaft 11 which drives also the can 
shaft 8. A miter gear 57 in mesh with gear 
56 is fastened on a worm shaft 58 which is in 
engagement with a worm gear 59. The lat 
ter is fastened to a work holder 60. The ra 
tio of the worm gear 59 to the worm 58 must 
be the same as the ratio of the worm gear 9 
to the worm 10 in order to insure the same 
rotative speed of the work holder 60 and the 
cams 22 and 23. A special work holder, not 
shown, adapted to the particular parts to be 
engraved is fastened on the work holder 60. 
The complete holder is rotatable on the worm 
shaft 58 and is locked after setting by a bolt 
61, thus permitting the use of the holder for 
engravings on cylindrical and conical Sur 
faces. V 
For straight line engravings the arrange 

ment shown in the figures 12 and 13 and for 
engravings on an arc the fixture as shown in 
the Figures 14 and 15 may be employed ad 
vantageously. In both cases the drive is iden 
tical using the additional cam 28. A lever 64 
pivoted on a stud 63 carries a roller 62 which 
is held in contact with the cam 28. In a radial 
slot of this lever there may be fastened a slid 
ing part, 66 held by a nut 65 at varying dis 
tances from the pivot 63. Through two uni 
versal joints 67 and 70 and a telescopic con 
necting rod, consisting of two parts 68 and 69 
adjustable to different total lengths, the 
movement of the slide 66 is transmitted to a 
gear sector 71, a spring 85 taking up the slack. 
The sector 71 is mounted on a pivot stud 72 
on the bracket 73 which latter fits over the 
guide 2 and is used instead of the bracket 55. 
A reciprocating movement (Figs. 12 and 
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13) is effected by arranging a gear 4 in mesh 
with the teeth of the sector 71 while another 
gear 75 fastened with gear 74 on the same 
spindle moves the work holder slide 76 back 
and forth through a rack fastened to the slide. 
To reduce friction and to prevent any play of 
the slide 76 the latter moves on balls 77 be 
tween suitable guiding pieces. 
on the design of the cam 28 the slide 76 ad 
vances either at an even speed during One ro 
tation of the camshaft 8 or in a series of steps. 
The attachment of engraving on an arc as 

shown in the Figures 14 and 15 employs also 
the bracket 73 and the gear sector 71 with its 
drive. Here a pinion 78 is in mesh with the 
sector 71 and transmits the movement to a 
bevel gear 79 in mesh with a bevel gear 80 
which is fastened to a work holder 81. 
clock spring 82 is fastened with one end to the 
bevel gear 80 and with the other end to the 
housing 83 preventing thus dead movement 

Depending 

A. 
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in the gearing. The work holder 81 is held 
precisely in ball bearings and is designed to 
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5 
ing means, both carried by said pantograph, 

gles to said first pivoting means, permitting 
.20 

movements and a removable gauge for set 

30 

35 

4. 

receive special holders made for different 
parts. The housing 83 besides receiving the 
work holder 81 furnishes a bearing for the 
shaft of the bevel gear 79 and is arranged to 
rotate about the axis of said shaft, so that it 
may be clamped in any angular position by a 
screw 84. a 

Having now fully explained my invention 
I do not wish to be understood as limiting my 
self to the exact details of construction, as 
obviously many modifications will occur to 
a person skilled in the art. 
What I claim is: 
1. In an engraving machine a parallelo 

grammatic pantograph, cutting means, guid 
pivoting means on which said pantograph 
turns, different pivoting means at right an 
the pantograph to make three dimensional 
ting the points of said cutting and guiding 
means in line with the center of said second 
pivoting means. 

2. In an engraving machine, a pantograph 
movable in three dimensions, a rotatable en 
graving tool moved by said pantograph, a 
drive for said engraving tool, guiding means 
for moving said pantograph, a plurality of 
cams for moving said guiding means, and 
means interposed between said cams and said 
guiding means for transferring the move 
ment. 

8. In an engraving machine, a pantograph, 
rotatable cutting means carried by said pan 
tograph, a drive for said cutting means, a 
plurality of cams controlling the movement 
of said pantograph means interposed between 
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said cams and said pantograph for transfer 
ring the movement, a drive for said cams ro 
tating at a fixed speed, and change gears in 
terposed between said cam drive and said 
CaS. 

4. In an engraving machine, a pantograph, 
cutting means, guiding means, both carried 
by said pantograph, two levers approximate 
ly at right angles to each other, each con 
trolling only the component movement of 
said guiding means at right angles to the 
radial line connecting the pivot of said levers 
and the point where said guiding means is in 
contact with said lever, and two cams acting 
each on one of said levers. 

5. In an engraving machine, a pantograph, 
an engraving tool, a guiding stylus, both said 
engraving tool and guiding stylus connected 
to and moving with said pantograph, two 
cams rotating automatically for moving said 
guiding stylus, two levers for transmitting 
movements from said cams to said guiding 
stylus rocking back and forth, each actuated 
by one of said cams, radial slots provided in 
said levers, and two slides in said radial slots, 

5 one of said slides being mounted rotatably 
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for rotation on the other slide, said guiding . 
stylus being actuated by said slides. 

6. In an engraving machine, rotatable cut 
ting means, a drive for said cutting means, a 
plurality of cams for controlling the move 
ment of said cutting means, a drive for said 
cams, a different cam connected to and mov 
ing with said first cams, a lever controlled by 
said last cam, and a coupling for disengaging 
said drive under control of said lever. 

7. In a machine of the class described, a 
pantograph, cutting means rotatable thereon, 
means for controlling the movement of said 
cutting means, driving means for rotatin 
said controlling means, a rotatable wor 
holder, means for driving said work holder 
and a cam control mechanism for guiding the 
pantograph adapted to be operated by said 
driving means. 

8. In an engraving machine an engraving 
tool, a plurality of cams for controlling the 
movement of said engraving tool, a work 
holder, a drive for turning both said cams 
and work holder and means for turning said 
work holder around an axis inclined to the 
axis of said cams. 

9. In an engraving machine, a pantograph, 
a tool rotatable upon said pantograph, a ro 
tatable work holder, means for adjusting said 
work holder to different angular positions, 
driving means for said tool and work holder, 
guiding means for the pantograph and a plu 
rality of cams for moving the guiding means 
arranged to be actuated by said driving 
means. 

10. In an engraving machine, a panto 
graph- adapted to swing about a horinzontal 
and a vertical axis, a tool rotatable upon the 
pantograph, a rotatable work holder, means 
for adjusting said work holder to different 
angular positions, means for clamping said 
work holder in the various angular positions, 
driving means for said tool and work holder, 
guiding means for the pantograph and means for moving the guiding means arranged to be 
operated by said driving means. 

11. In an engraving machine, a panto 
graph, a tool, means carried by the panto 
graph for controlling the movement of said 
tool, a work holder, means for rotating said 
work holder and said controlling means, and 
means for adjusting said work holder to 
different positions with respect to said con 
trolling means. 

12. In an engraving machine, cutting 
means, a plurality of cams for controlling 
the movement of said cutting means, a work 
holder and a different camfor controlling the 
movement of said work holder. 

18. In an engraving machine, an engrav 
ing tool, a plurality of cams for controlling 
the movement of said engraving tool, a work 
holder, a different cam for controlling the 
movement of said work holder and a common 
carrier both for said cam controlling the 
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work holder and for the plurality of cams 
controlling the engraving tool. 

0. 

16 

20 

14. In an engraving machine, a tool, a 
work holder, a plurality of cams for control 
ling both the movements of said tool and 
said work holder, a carrier for said cams, 
and a drive for rotating said carrier. 

15. In an engraving machine, a panto 
graph, a tool, guiding means, both said tool 
and guiding means being connected to and 
moving with said pantograph, cams for con 
trolling the movement of said guiding means, 
a workholder and a different cam for con 
trolling the movement of said workholder. 

16. In an engraving machine, a tool, means 
for moving said tool, a work holder, a cam, 
means for transmitting movements caused by 
said cam to said work holder and different 
means for varying proportionally the move 
ments caused by said cam. 

17. In an engraving machine, a tool, means 
for moving said tool automatically, a work 
holder, a cam, a lever actuated by said cam, 

25 
a radial slot in said lever, a slide in said 
radial slot and connecting means transmit 
ting the movements from said slide to said 

30 

work holder. 
18. In an engraving machine, a tool, means 

for moving said tool, a work holder, a cam, a 
segmental gear, moving said work holder and 
means for transmitting the movement of 
said cam to said segmental gear. 
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19. In an engraving machine, a tool, means 
for controlling the movements of said tool, 
a work holder, a cam, a lever actuated by 
said cam and means for transmitting the 
movement of said lever into a turning move 
ment of said work holder. 

20. In an engraving machine a tool, means 
for controlling the movement of said tool 
said controlling means turning at an even 
said work holder, with interruptions. 

21. In an engraving machine, cutting 
means, a work holder, a plurality of cams for 
controlling the movements both of said work 
holder and said tool, a drive for rotating said 
cams at an even speed and means for turning. 
said work holder at an uneven speed. 

22. In an engraving machine, a panto 
graph, cutting means thereon, means for operating said cutting means, guiding means 

55 

for the pantograph comprising relatively 
movable cooperating devices having a mem 
ber associated therewith and connected with 
the pantograph for moving the latter, said 
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member being arranged for operation by 
either of the devices, cams for effecting oper 
ation of said devices and driving means for 
said cams. t 

23. In an engraving machine, a panto 
graph, cutting means thereon, means for 
operating said cutting means, guiding means for the pantograph comprising relatively 
movable cooperating devices having a mem 

ber associated there with and connected with 
the pantograph for moving the latter, cams 
for effecting operation of said devices, driv 
ing means for said cams and means adapted 
at a predetermined position of the cams to 
automatically shift the pantograph in a 
direction to move the cutting means out of 
engagement with the work. C 

24. In an engraving machine, a panto 
graph, cutting means thereon, means for op 
erating said cutting means, guiding means 
for the pantograph comprising relatively 
movable cooperating devices having a mem 
ber associated therewith and connected with the pantograph for moving the latter, a sepa 
rate cam for effecting operation of each of 
Said devices, driving means for said cams and 
tion of the driving means when said cams are 
in a predetermined operating position. 

25. In an engraving machine, a panto 
graph, cutting means thereon, means for op 
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means for automatically discontinuing opera 

'erating said cutting means, guiding means for 
the pantograph comprising. relatively mov 
able cooperating devices having a member as . 9) 
Sociated thereWith and connected with the 
pantograph for moving the latter, cams for 
effecting operation of said devices, driving 
means for said cams, manually operable 
clutch release means for disconnecting said 
driving means at will and means operated by 
said driving means for automatically effect 
ing movement of the clutch means to discon 
nect the driving means when said cams are in 
a predetermined position. 

26. In an engraving machine, a panto 

member for the pantograph, an operating de 
vice for said guiding member, a pair of co 

yen operating elements on which the operating 
speed, a work holder, and means for turning device is free to move, each of said elements 
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graph, cutting means, thereon, operating 
mechanism for the cutting means, a guiding 

05 

being movable to actuate the operating de 
vice, cams for controlling the movements of 
said elements and driving means for the cams. 

27. In an engraving machine, a panto 
graph, cutting means thereon, operating 
mechanism for the cutting means, a guiding 

operating elements on which the operating 
device is free to move and each of which ele 
ments is movable to actuate the operating de 
vice, cams for controlling the movements of 
said elements, another cam for automatically 

- shifting the pantograph in a direction to 

member for the pantograph, an operating de 
vice for said guiding member, a pair of co 5 

20 

move the cutting means out of engagement 
with the work and driving means for the 
cams, 28. In an engraving machine, a panto 
graph, cutting means thereon, operating 
mechanism for the cutting means, a guiding 
member for the pantograph, an operating de 
vice for said guiding member, a pair of co 
operating elements on which the operating 
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device is free to move and each of which ele 
ments is movable to actuate the operating de 

- vice, a separate cam for controlling the move 
ments of each of said elements, driving means 

5 

means when the first mentioned cams are in 
a predetermined position, - 
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for the cams and another cam for auto 
matically stopping operation of the driving 

29. In an engraving machine, a panto 
graph, cutting means thereon, a work holder 
movable adjacent the cutting means, operat 
ing mechanism for the cutting means, a guid ing member for the pantograph, an operat 
ing device for said guiding member, a pair 
of pivoted elements on which said device is 
free to move, each of the elements being mov 
able to actuate said device, cams for control 
ling the movements of said elements, driving 
means for the cams and the Work holder and 
cam controlled means for automatically dis 
continuing cooperation of the driving means 
when the first mentioned cams are advanced 

30 

to a predetermined position. 
30. In an engraving machine, a panto 

graph, cutting means carried by the panto 
graph, driving mechanism for rotating said 
cutting means, guiding means for the panto 
graph comprising relatively movable ele 
ments connected with the pantograph and 
each adapted to operate the same, individual 
cams for actuating said elements and driving 
means for said cams. 

31. In an engraving machine, a R movable to swing about different axes, cutting 
means carried by the pantograph, driving 
mechanism for rotating said cutting means, 
guiding means for the pantograph compris 
ing relatively movable devices having a mem 
ber connected with the pantograph and ar 
ranged for operation by either of said devices, 
individual cams for actuating said devices, 
driving means for said cams and means for 
automatically moving the pantograph in a 
direction to shift the cutting means to in 
operative position when the cams are in a 
predetermined position. 
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82. In an engraving machine, a frame, a 
pantograph mounted thereon to swing about 
different axes, a cutting tool connected with 
the pantograph, a work holder mounted for 
movement adjacent the cutting tool, guiding 
means for moving the pantograph about one 
axis, cam mechanism for moving the panto 
graph about the other axis, additional cam 

55 mechanism for actuating the guiding means, 
and driving means for said work holder and 
said cam mechanisms. 

60 
33. In an engraving machine, a frame, a 

pantograph mounted thereon to swing about 
different axes, a cutting tool connected with 
the pantograph, a stylus connected with the 
pantograph, guiding mechanism for moving 
the stylus in one direction to move the panto 

65 
graph about one axis, mechanism for moving 
the stylus in a different direction to move 
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the pantograph about the other axis and 
means for actuating said mechanisms. 

34. In an engraving machine, a panto 
graph, cutting means thereon, driving means 
for said cutting means, guiding means for 
the pantograph, operating means for said 
guiding means, driving means for the oper 
ating means and means adapted at a prede 
termined position of the operating means to 
automatically shift the pantograph in a di 
rection to move the cutting means out of en 
gagement. With the work. 

35. In an engraving machine, a frame, 
work holding means thereon, a pantograph 
mounted upon the frame and having a cut 
ting member arranged to operate upon the 
Work, guiding means for the pantograph, op 
erating means for said guiding means, driv 
ing mechanism for the work holding means 
and the operating means including a clutch, 
means adapted at a predetermined position 
of the operating means to automatically shift 
the pantograph in a direction to move the 
cutting means out of engagement with the 
work and means operated by a portion of said 
driving mechanism adapted to automatically 
effect release of the clutch when said oper 
ating means is in a predetermined position. 

36. In a pantograph control mechanism, a 
pair of cams, a pair of levers mounted to 
swing at one side of the cams and having op 
erating portions engaging the cams, said le 
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vers being provided with angularly disposed 
slots arranged one opposite another, a slide 
mounted in one of said slots, a second slide 
mounted in the other slot and rotatable upon 
the first mentioned slide, said slides having 
registering openings therein adapted to re 
ceive a stylus on the pantograph whereby to 
guide the latter and means for driving the 
CamS. 

37. In a pantograph control mechanism, a 
pair of cams, a pair of levers mounted to 
swing at one side of the cams and having op 
erating portions engaging the cams, said le. 
vers being provided with angularly disposed 
slots arranged one opposite another, a slide 
mounted in one of said slots, a second slide 
mounted in the other slot and rotatable upon 
the first mentioned slide, said slides having 
registering openings therein adapted to re 
ceive a stylus on the pantograph whereby to 
guide the latter, a member swingingly mount 
ed upon one of the levers adapted to receive 
and form a support for the stylus, means for 
moving said member in a direction to effect 
axial movement of the stylus, a cam nor 
mally holding said member against movement 
and adapted in one position of operation to 
free it for movement in the direction of the 
stylus and driving means for said cams. 

38. In a device of the class described, a 
frame, a EE mounted thereon to 

e Swing about different axes and including a 
stylus, guiding means engaging the stylus to 
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move it in different directions whereby to 
Swing the pantograph about one axis, a de 
vice engaging the stylus and associated with 
said guiding means adapted under predeter 
mined operating conditions to effect axial 
movement of the stylus whereby to move the 
pantograph about another axis, and operat 
ing means for said device and said guiding 
e8S 

39. In apparatus of the class described, 
pantograph mechanism having an element for 
moving the same, a reproducing element con 
trolled by said pantograph mechanism, a 
plurality of driven cams, and mechanism con 
nected with said moving element and actu 
ated by said cams for combining the motions 
produced by said cams and transmitting said 
combined motion to said moving element and 
pantograph mechanism. 

40. In apparatus of the class described, 
pantograph mechanism having an element for 
moving the same, a reproducing element con 
trolled by said pantograph mechanism, a plu 
rality of driven cams, mechanism, connected 
with said moving element and actuated by 
two of said cams for combining the motions 
produced thereby and transmitting the same 
to said moving element and pantograph 
mechanism, and a device actuated by certain 
of said cams and connected with said mov 
ing element for shifting the latter to move 
said reproducing element out of engagement 
with the work. 
In testimony whereof I hereunto affix my 

5 signature. 
LORENZ, KONRAD BRAREN. 


