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To all whom it may concern. 
Beit known that I, LUDWIG IKLENI, a sub ject of the Emperor of Germany, and a resi 

dent of Frankfort-on-the-Main, Germany, 
5 

O 

have invented a new and useful Pantograph, 
of which the following is the specification. 
The present invention relates to panto 

graphs and has for its object to provide a 
machine for reducing, enlarging, reversing 
and changing the proportions of pictures, 
embossed work and the like. Its principle 
is in part the same as that of all similar ma 
chines, in that a tracer and a tool are oscil 
lated around a fixed point, the movements of 
said tracer and tool being in such proportion 
to each other as the copy to be reproduced is 
to have with the original. 
The present machine differs from other 

known machines by the said tracer and the 
tool being not only attached directly to the 
customary lever, but also moving in guides 
and able to be moved in these by the cus 
tomary lever. It further differs from other 

25 
known devices in the peculiar device by 
means of which the advance of the slides, on 
which the original and the copy rest, can be 
varied at will. By these two improvements 
the capacity. of the machine in accordance 
with the present invention is considerably 
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tion with the driving device. 

increased above that of other machines for 
the same purpose. 
In order that the invention may be clearly 

understood reference is made to the accom 
panying drawings in which one embodiment 
is represented by way of example and in 
which : 

Figure 1 is an end elevation of the ma 
chine showing the transmission mechanism 
between the oscillating lever and the driving 
spindles; Fig. 2 is a side elevation showing 
the relative positions of the oscillating lever 
and the tables; Fig. 3 is a plan showing the 
parallel guiding mechanism and its connec 

Fig. 4 is a 
perspective view of the machine. 

Similar reference numerals denote similar 
parts in all views. 
In the side frames 1 the guide rods, 2 are 

rigidly secured, and the slides or tables 3 
and 4 driven by means of screw spindles 5 
and 6 move on these rods 2. On the ends of 
said screw spindles there are fitted gear 
wheels 7 and 8 with which the double act 
ing pawls 9 and 10 engage under action of 
springs 11 and 12. Saidpawls and their re 
spective springs are fitted in suitable manner 

on plates or disks 13 and 14, the latter mov 
ing on the ends of the spindles 5 and 6, and 
being oscillated by means of pins 15 and 16 
provided on plate or disk 17 and moving in 
suitably provided slots in disks 13 and 14. 
Disk 17 is driven by means of an arm 18 
forming the rear end of the customary lever 
or rod 19. The latter is adjustable in a 
socket 20, Said socket pivoting horizontally 
around an arbor 21, so that rod 19 can be 
adjusted longitudinally and oscillated hori 
Zontally. On rod 19 there are adjustably ar 
ranged the transverse sockets 22 and 23 
through which arbor's 24 and 25 pass in a 
vertical direction, said arbors being attached 
to slides 26 and 27. These slides move on 
the parallel guides 28 and 29 attached to 
frame 30. This frame consists of its end 
member 30, and two side rods 30' attached 
firmly thereto, the member 30 rocking on 
pivots 31 journaled in the support 1. Bushes 
28 and 29', to which the guides 28 and 29 
are respectively attached, are slidable on 
the rods 30'. Now it is seen that together 
with the slides 26 and 27 the arbors 24 and 
25 also have a rectilinear and not a circular 
motion; the proportion of their respective 
distances from their center of oscillation re 
mains the same, but their absolute distancé 
varies when they are moved. Therefore one 
of the sockets 20, 22, 23 can be rigidly fixed 
in any suitable manner to rod 19, but the 
other two sockets must remain adjustable. 
In order to avoid having to oscillate the rod 
19 by hand, one of the rods 29 is made as a 
screw spindle and is driven by means of a 
reversible gearing 34 of any suitable design 
by aid of a cord drive or the like as at 35,35. 
The frame 30 with its slides 26 and 27, 

sockets 22 and 23 and rod 19 can oscillate 
up and down around the pivots 31. Disk 17 
is supported in a block 32 guided in a dove 
tail groove in the frame 1 or in any other 
suitable manner, and it is movable and ad 
justable in a lateral direction by means of 
screw 33 passing through the same and jour 
naled in bearings 36 on the end support 1. 
When said block is situated in the center, 
the pins 15 and 16 will give disks 13 and 14 
an equal stroke, the spindles 5 and 6 an 
equal rotation in the same sense, and the ta 
bles 3 and 4 an equal advance in the same di 
rection. If block 32 is moved more toward 
spindle 5, disk 13, wheel 7, spindle 5, table 3 
will have a greater motion than disk 14, 
wheel S, spindle 6, and table 4 and vice versa. 
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If one of the pawls 9 or 10 is reversed, the 
tables 3 and 4 will have a motion in the op 
posite sense. To slides 26 and 27 there are 
attached the tracer 37 and the tool 38 respec 
tively. By adjusting the position of the 
block 32, therefore, and oscillating the tracer 
over the table 4, the tables 3 and 4 can be 
moved into various positions as required at 
any time. 
The operation of the machine is as fol 

lows:--For leducing, say to one third, the 
Original is placed on slide 4, and the blank 
from which the copy is to be made is placed 
On the slide 3. For enlarging they are placed 
vice versa. The slides 26 and 27 and with 
them sockets 22 and 23 are then adjusted on 
rod 19 in proportion to the desired reduc 
tion, Say 1 to 3, and block 32 is adjusted so 
that at each stroke of disk 17 the spindles 5 
and 6 will oscillate in proportion to the re 
spective reduction, say 1 to 3, whereupon rod 
19 is moved either directly or by means of 
gearing 34 and 35. Now when the tracer is 
moved over the original, a vertical motion 
will be imparted to the tool corresponding 
to the outline of the original, the slide 3 
will be advanced only one third as far as 
slide 4, and the tool. 37 will have only one 
third as great a horizontal and vertical 
stroke as the tracer 38, thus the copy on 
slide 3 will be in all dimensions only one 
third as large as the original on slide 4: . 

If the original is symmetrical, only half 
such an original is required. The operation 
is the same as if the original were whole, 
and after the half has been copied, the mo 
tion of the slide 3 or 4 on which it lies is: 
simply reversed by reversing the pawl 9 or 
10 respectively, and work proceeds as before. 

If for the advance of slides 3 and 4 
another proportion is chosen than that for 
the distance of pins' 37 and 38 from their 
centers of oscillation; the copy will be a dis. 
torted reproduction of the original. 
What I claim as my invention and desire 

to secure by Letters Patent is:- 
1. A machine for reducing, enlarging, re 

versing, distorting and changing the propor 
tions of pictures, embossed work and the 
like, comprising in combination a frame, two 
slides movable longitudinally thereon, means 
for driving said slides, a second frame revo 
luble vertically on the former fraine above 
said slides, a tracer over one slide movable 
rectilinearly longitudinally and transversely 
On the latter frame, a tool over the other 
slide movable rectilinearly longitudinally 
and transversely on the latter frame, and a 
lever mounted to oscillate horizontally on 
the latter frame movably connected with 
Said tracer and said tool, and adapted to en 
gage and drive said means for driving said 
slides, as set forth. 

2. A machine for reducing, enlarging re 

R distorting and changing the 

982,608. 

o pro 

portions of pictures, enbossed work and the 
like, comprising in combination a frame hav 
ing rectilinear guide-rods, two slides mov 
able on the latter, two spindles mounted 

slides, pawl and ratchet mechanism, substan 
tially as shown, for operating said spindles, 
former frame above said slides, a tracer 
over one slide movable rectilinearly longi 

rectilinearly longitudinally and trans 
versely on the latter frame, and a rod mount 
ed to oscillate horizontally on the latter 

and said tool, and adapted to engage and 
set forth. 

versing, distorting and changing the pro 

like, comprising in combination a frame 
imovable on the latter, two spindles mounted 

said spindles, a second-frame revoluble ver. 

terframe, a tool over the other slide mov 
iable rectilinearly longitudinally and trans 
versely on the latter frame, and a rod mount 

ited to oscillate horizontally, on the latter 
frame, movably connected with said tracer 
and said tool, and adapted to engage and 
drive said pawl and ratchet mechanism, as 
set forth. 

4. A machine for reducing, enlarging. re 
versing, distorting and changing the pro 
portions of pictures, embossed work and the 
like, comprising in combination a frame, two 
slides movable longitudinally thereon, means 
for driving said slides, a second frame 
revoluble vertically on the former frame 
above said slides, two pairs of rods arranged 

I transversely on the latter frame, a lever 
mounted to oscillate horizontally on the lat 
ter frame adapted to engage and drive said 
means for driving said slides, two sockets 
movable along said lever, and two slides 
connected with said sockets and movable 
along said two pairs of rods, one of the lat 
ter slides carrying a tracer and the other 
carrying a tool above and adapted to con 
tact the former slides, substantially as 
shown: - - - - - - - - 

LUDWIG KENK. 
Witnesses: 

FRIEDRICH voN RoESPEY, 
JEAN GRUND. 

a second frame revoluble vertically on the 

tudinally and transversely on the latter 
frame, a tool over the other slide movable 

frame, movably connected with said tracer 
drive said pawl and ratchet mechanism, as 

3. A machine for reducing, enlarging re 
portions of pictures, embossed work and the 
having rectilinear guide: rods, two slides 

revoluble in said frame for driving said 
lides, reversible pawl and ratchet mecha 
ism, substantially as shown for operating. 
cally on the former frame above said slides, 
tracer over one slide movable rectilinearly 

longitudinally and transversely on the lat 

revoluble in said frame for driving said 70 
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