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The invention relates to pantographic devices. 
One object of the invention is to provide an 

improved pantographic device in which the mem 
bers are slidably connected in such manner that 
the stylus member for tracing a picture or design, 
and the marker carrying member will be propor 
tionately multiplied by relative sliding move 
ment of the members of, and pivotal movement 
With a pivoted Supporting member. 
Another object of the invention is to provide a 

pantographic device whereby cartoons or dis 
torted pictures may be produced. 
Other objects of the invention will appear from 

the detailed description. 
The invention consists in the several novel fea 

tures hereinafter set forth and more particularly 
defined by claims at the conclusion hereof. 
In the dra Wings: 
Fig. 1 is a plan of a device embodying the pre 

ferred form of the invention; 
Fig. 2 is a vertical Section through the panto 

graphic device; 
Fig. 3 is a horizontal section of the panto 

graphic device; 
ig. 4 is an illustration of a cartoon or dis 

torted picture which may be produced by the 
device from the design shown in Fig. 1; 

Fig. 5 is an inverted plan; 
Fig. 6 is a perspective of the slidable marker 

carrying member; 
Fig. 7 is a perspective of the pivotally Sustained 

Supporting member in Which the stylus carrying 
and marker members are slidably supported; 

Fig. 8 is a perspective of the Stylus slidable 
carrying member; 

Fig. 9 is a longitudinal section of a device em 
bodying a modified form of the invention; and 

Fig. 10 is a section on line 3-0 of Fig. 9. 
The invention is exemplified. With a folder 

which comprises stiff back sections 5 and 6, 
which are hinged together at S by a flexible strip 
so they may be folded together into book form 
When not in use. The section 5 has secured to 
its face by rivets 8 adjacent the hinge , a 
transparent sheet 3, preferably of flexible cellu 
loid. The left hand portion of the celluloid sheet 
is free so it can be lifted to permit a sheet a with 
a picture thereon to be placed under it and be 
protected thereby. The sheet a having the de 
sign or picture to be reproduced is placed under 
the celluloid sheet 9 and is held thereunder in 
fixed position. Outlines 5a may be marked on 
the section 5 to locate the proper places for the 
sheet a according to the positions of the stylus 
hereinafter described. The back section f6 is 

(23-?-33 CH) 
adapted to hold a sheet 2 to which the design 
picture placed under the celluloid sheet 9 is to be 
transferred and enlarged, and is provided with 
clips 2 for removably holding the sheets 2A. 
The improved pantographic device comprises 

a Supporting member 22 Which is provided adja 
cent one end with a socket 23 to receive a full 
crum pin or stud 24 on the back section 5, so 
the member 22 and the parts carried thereby can 
SWing laterally about a fixed point. The Sup 
porting member 22 is preferably formed of sheet 
metal bent into channel-Shaped bars, and COm 
prises a bottom Wall 26, Side Walls 27, and in 
turned top flanges 28 which are spaced apart to 
form, in effect, a longitudinal slot in the top of 
member 22. A marker carrying member 25 com 
prises Side-bars 29 which are integrally connected 
at one end and a Socket 30 fixedly Secured to 
the bars 29 and adapted to carry a marker 3, 
such as a pencil. Said bars 29 fit between the 
bottom Wall 26 and the top flanges 28 of the Sup 
porting member 22 so the member 25 will be 
longitudinally slidable in the Supporting member 
22 to permit the marker 3 held in the Socket to 
move to and from the fulcrum pin 24 in the Socket 
23 of the Supporting member 22. The member 25 
is also pivotally movable with the Supporting 
member 22 about said fulcrum pin 24. A Stylus 
carrying member or bar 32 which is pivotally 
nowable with the members 22, 25 comprises a 
pair of Side bars 33 integrally connected at one 
end as at 3A. The side-bars 33 of nenber 32 fit 
between the bars 29 of the slidable member 25 and 
between the bottom Wall 26 and flanges 28 of the 
Supporting member 22. This permits the stylus 
carrying member 32 to slide longitudinally in and 
relatively to members 25 and 22. A socket 35 is 
permanently secured in the stylus carrying mem 
ber, 32 between the bars 33 and is adapted to 
receive and slidably retain a stylus 36 so it rests 
on sheet 9 and so the stylus can be traced over 
the lines of the picture on the Sheet dit. 
A device is provided between the stylus carry 

ing member 32 and the marker carrying member 
32 and supporting member 22 proportionately to 
multiply the movement of the marker relative to 
the Stylus When the latter is shifted longitudinal 
ly of member 22 or to and from the pivot 23. In 
the form of the invention illustrated in Figs. 1 
to , inclusive, this device is adapted to increase 
the movement of the marker at the ratio of 2 to 1 
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ture on sheet 2 will be twice the size of the pic 
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2 
comprises a cord or other suitable flexible ele 
ment 38 which has one of its ends tied through 
holes 39 in the side bars 29 of the marker carrying 
member 25 adjacent the Socket, 30. This cord 
38 passes longitudinally between the bars 29 to 
and around a sheave 46 which is rotatably 
mounted on a pin 4 at the outer end of the stylus 
carrying member 32 and between the bars 33 of 
said member. From the sheave the cord 38 is 
looped around a notch 42 in the outer end of the 
bottom wall 28 of the Supporting member 22 and 
thence around a button $3 which is secured to the 
under side of the wall 26 of member 22 and is 
adapted to tie one end of the cord to Said men 
ber. A coil spring 44 is disposed in the Support 
ing member 22, and has its outer end hooked to 
the end wall 34 between the bars 33 of the Stylus 
carrying member 32 and has its other end hooked 
to the pivot socket 23. This spring acts to re 
tract, the stylus carrying member 32 and to hold 
it in ornally in its innermost Or normal pOSition. 
Said spring also keeps the cord 38 taut at all times 
and through the member 32 and cord 38 slidably 
retracts the member 25. When the marker is 
drawn outwardly the cord 38 will cause the stylus 
to slide outwardly a distance equal to One-half 
of the outward movement of the marker 3 ?, be 
cause the cord is looped around the sheave 40 be 
tween its ends which are tied to the marker Car 
rying member 25 and the Supporting member 
22. As a result, when the market 3 is slidably 
shifted while the stylus is traced over the picture 
on the sheet a, the marker 3 will move double 
the distance which the stylus is moved. The 
socket 35 is properly positioned between the pivot 
and the marker, so that the pivotal movement of 
the marker will also be double the pivotal travel 
of the stylus. As a result, the picture produced 
by the marker on the sheet 2 will correspond in 
all proportions to the picture on the sheet a when 
the stylus 36 is traced over the picture and the 
reproduced picture will be, in all respects, double 
the size of the picture on the sheet da. 
In operating the device the Operator Will grasp 

the marker and manipulate it by pivotal and slid 
ing movements in the proper directions to cause 
the stylus to trace the lines of the picture. The 
spring 44 will exert a pull on the stylus carrying 
member which Will be transmitted through the 
sheave 48 and cord 38 to the marker carrying 
member to retract, both of the Slidable members 
toward the pivot 23. The sliding movement of 
the marker away from the pivot and the conjoint 
pivotal movement of the members 22, 25, and 32 
Will be controlled by the operator and the Spring 
will, when the marker is released, pull the slid 
able members into their normal position. 
Tn order to effect a proper normal Setting of 

the cord 38, holes 46 are formed in the side Walls 
27 of the supporting member 22 which are adapt 
ed to register with the holes 47 in the bars 29 of 
the marker carrying member and holes 48 in the 
side-bars 33 of the stylus carrying member. The 
Stylus 36, when removed fron the Socket 35, may 
be passed through openings A6, 4, and 48 which 
will register when the marker and slidable men 
bers are in correct normal correlative positions. 
When all of these bars are Secured together 
against longitudiinal movement by the stylus, the 
cord 38 can be lapped around the sheave, drawn 
taut through the notch 2 and secured to the 
abutment 43. As a result, the proper relation 
ship for 2 to 1 enlargement will be established. 
When the cord has been thus connected, the 

2,021,931 
stylus 36 can be removed from the holes 46, 47, 
and 48. 
The invention exemplifies a pantographic de 

vice in which the supporting member is pivotally 
sustained and the marker and stylus carrying 
members are pivotally movable With and mount 
ed to slide longitudiinally in the supporting mem 
ber and are slidable relative to each other So that 
the movement of the stylus 36 will always be cor 
rectly multiplied in the desired ratio at the 10 
marker by pivotal and sliding movement of the 
marker. 
The invention also provides a pantographic 

device whereby distortions or cartoons may be 
reproduced in resemblance of the picture of the 15 
Sheet da. For this purpose, a second Socket 49 is 
fixed adjacent the inner end of the stylus carry 
ing member 32, to receive and hold the stylus 36. 
The socket 49 is located closer to the pivot point 
of the Supporting member than Socket 35. When 20 
tracing the picture with the stylus in the Socket 
49 the pivotal travel of the marker will be greater 
than 2 to with respect to the stylus, While the 
relative sliding movement of the stylus and 
marker carrying members will be at the ratio of 25 
2 to 1. As a result, when the picture is moved 
on the back section 5 So it will be positioned 
under the stylus 36 in socket 49, and the stylus is 
traced over the picture, a distorted or vertically 
elongated picture will be produced, as shown in 30 
Fig. 4. When it is desired to distort the picture 
by relative decrease in the vertical dimensions, 
the picture on the sheet a is turned 90°. 
The invention thus exemplifies a pantographic 

device by which pictures may be distorted by re-, 35 
production of the horizontal dimensions at One 
ratio and the vertical dimensions at a different, 
or greater ratio. 
When it is desired to reproduce at the ratio 

of 3 to 1 the modified form of multiplication de 
vice illustrated in Figs. 9 and 10 is used. In this 
form of the invention the cord 55 has one of its 
ends attached at 5a to the marker carrying 
member 53, and extends thence toward the pivot 
of the supporting member, and around a sheave 45 
5 which is rotatably mounted in and between 
the bars 32a of the siidable stylus carrying mem 
ber. From the sheave 5 the cord passes out 
Wardly and to a sheave 52 which is journalied On 
the marker carrying member 53 and between 50 
the side bars thereof. The cord passes around 
the front of sheave 52 and extends thence back 
Wardly to an attaching button 55 fixed to the 
pivoted supporting member 22a. In this form 
of the invention the socket 35a is properly posi- 55 
tioned between the marker and the pivot of the 
Supporting member so the pivotal movement of 
the marker will be at the ratio of 3 to 1 with re 
Spect to the stylus, When sliding movement is 
imparted to the marker, the cord 59 will control 60 
the travel of the stylus carrying member at the 
ratio of 1 to 3 of the marker. The Spring 448 
retracts the slidable members and keeps the cord 
tauit. 
The invention exemplifies a pantographic de-65 

Vice in which the pivotal travel of the supporting 
nerinber is utilized to multiply the movement of 
the marker in one direction and the slidablem ove 
ment between the marker and the stylus carrying 
members is properly proportioned to effect a, cor- 70 
responding multiplication in lateral movement. 
Also a device in which provision is made for re 
producing distorted pictures or cartoons. The 
device is simple in construction and can be pro 
duced at a low cost. While the device has been 5 
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2,021,981. 
described more particularly for. enlarging pic 
tures, it will be obvious that by reversal of the 
marker and the stylus, the device can be used 
for reductional reproduction. 
The invention is not to be understood as re 

stricted to the details set forth, since these may 
be varied within the scope of the appended claims 
Without departing from the spirit and scope of 
the invention. 
Having thus described the invention, what I 

regard as new and desire to secure by Letters Pat 
ent is: 

1. In a pantographic device, the combination 
of an elongated supporting member provided at 
One eind With pivot means to permit it to Swing 
On a fixed point, a pair of carrying members car 
ried by, pivotally movable With, and slidable lon 
gitudinally of the supporting member and slid 
able relatively to each other, means on one of 
the carrying members for holding a marker, a 
Stylus on the other carrying member, and means 
for multiplying the sliding movement of one of 
the carrying members relatively. to the other 
When One of then is shifted longitudinally, COIn 
prising a sheave on one of the carrying members 
and a flexible element looped around the sheave 
and having one of its ends connected to one of 
the carrying members and its other end Con 
nected to the Supporting member. 

2. in a pantographic device, the combination 
oi an elongated supporting member provided at 
one end with pivot means to permit it to Swing on 
a fixed point, a pair of carrying members car 
ried by, pivotally movable with, and slidable lon 
gitudinally of the supporting member, and slid 
able relatively to each other, means. On one of 
the carrying members for holding a marker, a 
stylus on the other carrying member, and means 
for multiplying the sliding movement of one of 
the carrying bars relatively to the other when 
One of them is shifted longitudinally, comprising 
a flexible element having one end thereof Con 
nected to the Supporting member and its other 
end connected to the One carrying member last 
mentioned and a sheave mounted. On the other 
carrying member and around which the element 
is looped. 

3. In a pantographic device, the combination 
of an elongated Supporting member provided at 
one end with pivot means to permit it to swing 
on a fixed point, a pair of carrying members 
carried by, pivotally movable with, and slidable 
longitudinally of the Supporting member and 
slidable longitudinally relatively to each other, 
means on One of the carrying members for hold 
ing a ilarker, a stylus On the other carrying nein 
her, and means, for multiplying the sliding move 
ment, of one of the carrying members relatively 
to the other When One of them is Shifted longi 
tudinally, said ineans including a Spring for slid 
ably shifting the carrying members in one direc 
tion in the Supporting member. 

4. In a pantographic device, the combination 
of an elongated supporting member provided at 
one end with pivot means to permit it to swing 
on a fixed point, a carrying member carried by, 
pivotally novable With, and slidable longitudi 
nally of the supporting member, a second carry 
ing member carried by, pivotally movable with, 
and slidable longitudinally of the Supporting 
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member and slidable relatively to the first men 
tioned carrying member, a marker on one of the 
carrying members, a stylus on the other carry 
ing member, and means for multiplying the car 
rying movement between the slidable members 5 
when one of them is slidably shifted, compris 
ing a flexible element having one of its ends con 
nected to the one carrying member last men 
tioned and the other end thereof connected to 
the Supporting member and a sheave carried by 10 
the other carrying member and around which the 
element is looped and a spring between the sup 
porting member and the sheave carrying member 
for slidably shifting the latter in One direction. 

5. In a pantographic device, the combination 5 
Of an elongated Supporting member provided at 
One end with pivot means to permit it to SWing on 
a fixed point, a carrying member carried by, piv 
otally movable with, and slidable longitudinally 
of the Supporting member, a Second carrying 20 
member carried by, pivotally movable with, and 
Slidable longitudinally of the Supporting mem 
ber, and slidable relatively to the first mentioned 
carrying member, a marker on One of the carry 
ing members, a stylus On the other carrying men- 25 
ber, and means for multiplying the sliding nove 
ment between the carrying members when one 
of them is slidably shifted, comprising a flex 
ible element having its ends secured to the sup 
porting member and the marker carrying mem- 30 
ber, and a sheave carried by the stylus carry 
ing member, and around which the element is 
looped. 

6. In a pantographic device, the combination 
of an elongated channelled supporting member 35 
provided at one end with pivot means to permit 
it to SWing on a fixed point, a marker carrying 
member carried by, pivotally movable with, and 
slidable longitudinally in the supporting mem 
ber, a stylus carrying member carried by, piv- 40 
otally movable With, and slidable in the Support 
ing member, and slidable longitudinally relative 
ly to the marker carrying member, and means 
for multiplying the Sliding movement. Of the 
stylus carrying member When longitudinal nove- 45 
ment is imparted to the marker carrying mem 
ber, comprising a looped flexible element, and 
spring means for retracting the slidable members 
in the Supporting member. 

7. In a pantographic device, the combination 50 
of an elongated Supporting member provided at 
one end with pivot means to permit it to swing on 
a fixed point, a carrying member carried by, piv 
otally movable with, and slidable longitudinally 
of the Supporting member, a Second carrying 55 
member carried by, pivotally movable with, and 
Slidable longitudinally of the supporting mem 
ber, and slidable relatively to the first mentioned 
Carrying member, a marker on One of the car 
rying members, a stylus on the other carrying 60 
member, and means for multiplying the sliding 
movement between the carrying members when 
one of them is slidably shifted, comprising a 
sheave on each of the carrying members and a 
flexible element looped around the two sheaves 65 
and having one of its ends connected to the 
Supporting member and its other end thereof 
connected to One of the carrying members. 
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