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To all, whom it may concern. 
Be it known that I, NORMAN A. CHATFIELD, 

a citizen of the United States, residing at Chi 
cago, Cook county, Illinois, have invented a 

5 new and useful Process of Pneumatic Draw 
ing and Apparatus for Carrying out Such 
Process, of which the following is a specifica 
tion. 

I have discovered by continued experiment 
Io that if crayon, dry paint, black-lead, or other 

coloring-matter or similar substance be pneu 
matically forced while in a powdered or finely 
divided state against the surface of the pa 
per or other material used in drawing the par 

15 ticles of the substance will become attached 
thereto or be forced under or between the 
fibers of the paper, or, in other words, become 

and preferably in the form shown in Figs. 2 

termines the size of the blast, and when it is 
desired to increase or diminish the size there 
of the tip may be taken off and replaced by 
a larger or smaller one. The tube A', which 
forms the inner lining of this pencil, extends, 55 
as shown, out of the rear end thereof, and is 
adapted to be inserted into the end of a flexi 
ble tube, which is connected, as hereinafter 
described, with the grinding-machine. This 
grinding-machine consists of a case or sheath. 
made in two parts B B', the part B' consist 
ing of a case or sheath of suitable dimensions 
to receive the parts hereinafter to be de 
scribed, and made of any suitable material 

and 3 of the drawings, and provided with 
clamps I, whereby it is attached to the ordi 

partially incorporated there with, producing nary maul-stick. The part B consists of a 
a mark of greater or less size according to the tube attached by means of screw-threads or 

2O size of the current of compressed air, or accord 
ing as the apparatus is moved toward or from 
the paper. By moving the apparatus through 
Which the current passes in one direction or 
another, lines of any form or dimensions may 

25 beformed. 
This process may be employed in drawing 

and finishing portraits, landscapes, designs, 
&C., and to carry out such process I have de 
vised a machine whereby the current of com 

3o pressed air may be directed as desired, and 
whereby the crayon or other substance used 
may be powdered or ground and introduced 
into the current of air; and my invention con 
sists in the process and apparatus for carry 

35 ing out the same, as hereinafter described. 
In the drawings, Figure 1 is a central ver 

tical longitudinal section of the pneumatic 
pencil used in carrying out the process; Fig. 
2, a similar section of the grinding-machine; 

4o Fig. 3, a section on line 33 of Fig. 2, looking 
in the direction of the arrow; Fig. 4, a per 
Spective view of a cradle or frame used to 
Support the Substance being ground, and Fig. 
5 similar views of parts of the apparatus. 
The pencil A is made of any suitable di 

mensions, and, as shown, is hollow throughout 
45 

its length and provided with a tip a, adjust 
ably connected to the body of the pencil by 
Screw-threads or in any other suitable man 

So ner. The size of the opening in this tip de 

cular at the other, of a proper size to fit the in 

in any other suitable manner to the case B", 
as shown. To the left-hand end of this tube 
B is attached a taper thimble b, adapted to be 
connected with any suitable source of Com 
pressed air and supply-as, for instance, an 
air pump or reservoir. A similar thimbleb' 75 
is attached to the right-hand end of the sheath 
B' and is connected, preferably by means of 
a flexible tube, (not shown,) with the rear end 
of the tube A'. To prevent clogging of the 
tube, I prefer to place over the inner end of 
the thimble b" a piece of wire-gauze b'. 
In the tube Bissecured a frame or cradle C, 

preferably made in the form shown in Fig. 4, 
wherein it is circular at one end and semicir 

terior of the tube, the two end pieces being con 
nected by side bars or rods. The circular end 
is open, as shown, to afford a free passage for 
the air. This cradle is provided with cross 
bars c, on which is placed the material to be 
ground, and a set-screw c', whereby the sides 
of the cradle are adjusted to bind against such 
material and hold it in place. The cradle 
when inserted into the tube B may be held 
in place by means of the end of the sheath 
B' and the taper thimbleb, though any other 

go 
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means may be used, as desired. Immediately 
above the cradle is placed a bow D, prefer 
ably of the form shown more particularly in 
Fig. 5, and a piece of emery-cloth or similar Ioo 
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substance E is attached to the downwardly 
projecting ends of the bow D by means of 
clamp-plates d d", which are screwed to the 
end of the bow. A loop F is attached to the 
forward end of the bow, and to this is fast 
ened one end of an elastic band G, the other 
end of which is attached to a cross-rod g, en 
gaging with notches in the rearward side of 
the circular end of the cradle C, by means 
whereof the elastic band and bow may be ad 
justed at different distances from the cradle 
C. The clamp-plated is provided with a loop, 
as shown, through which the elastic band 
passes, and which serves as a guide for such 
band and support for the bow. I next con 
struct a segmental lever H, which is pivoted 
in the sheath B. To one end of this lever is 
attached a strap h, the other end of which 
is attached to a loop in the clamp-plate d'. 
The shaft or spindle of the lever H passes, as 
shown in Fig. 3, out through the case, and a 
lever H' is secured thereto, the opening where 
the shaft passes through the case being cov 
ered by an elastic tube h' to prevent the es 
cape of air. From this construction it will 
be seen that as the lever H" is pressed toward 
the right, Fig. 2, the lever H will be moved 
in the same direction, carrying along with 
it the bow and the emery - cloth attached 
thereto, drawing such cloth across the sur 
face of the material to be ground and grind 
ing a portion thereof, and that as the press 
ure on the lever H is released the elastic 
band G will draw the bow and paper toward 
the left, Fig. 2, bringing the lever H into 
the position shown in the dotted lines and 
again drawing the emery-cloth across the sur 
face of the material to be ground. In this 
way by alternately pressing the lever H' and 
releasing such pressure a reciprocating mo 
tion is imparted to the bow and cloth, which 
pass back and forth upon the surface of the 
material, grinding off particles from the same. 
The parts being constructed and put to 

gether as shown, the thimble b being con 
nected with a suitable source of compressed 
air, and the thimble b with the pneumatic 
pencil, the device is operated as follows: The 
case inclosing the grinding mechanism is 
preferably held in the left hand and the pneu 
matic pencil in the right. The air is admit 
ted under pressure to the case BB', and a re 
ciprocating motion being imparted to the 
bow and emery-cloth, as hereinbefore de 
scribed, the material supported in the cradle 
is ground with greater or less rapidity, as de 
sired. As the particles are ground off they 
immediately enter the blast, which becomes 
charged therewith and by which they are 
carried through the pencil and forced against 
the paper to which they attach themselves or 
with which they become partially incorpo 
rated. By moving the pencil as necessary 
any portrait, landscape, design, &c., may be 
drawn upon the paper or other material used. 
By varying the intensity of the blast the size 
of the nozzle C and the rapidity of the grind 
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ing the intensity and size of the line drawn 
may be varied easily, as occasion may de 
mand. . 

In using this apparatus lines of the utmost 
fineness and delicacy may be drawn, and draw: 
ings of any sort and in any colorcan be executed 
with great rapidity and precision. As great 
force is exerted by the blast, the finely-divided 
particles are not only deposited upon the Sur 
face of the material used, but, as shown by 
a microscopical examination, they are forced 
between or partially under the fibers thereof, 
becoming to a greater or less extent, incorpo 
rated with a part of the material itself. This 
adds greatly to the durability of the draw 
ings, the lines, if made by a current or stream 
of air under pressure, being almost indelible. 
As will be evident, the apparatus is exceed 

ingly simple, consisting, as it does, of but few 
parts, which are easily adjusted or replaced. 
It should be understood that I do not intend 
to limit myself to the exact forms herein 
given to the several parts, since form not be 
ing essential to the successful operation of 
the device the parts may be varied in many 
ways, as desired-as, for example, a coiled 
spring may be used in place of the elastic 
band G, or the tube may be attached to the 
pencil in other ways than that herein shown, 
and any such changes I regard as coming 
within the spirit and gist of my invention, 
which consists, as regards the processin draw 
ing pictures, &c., by pneumatically forcing 
powdered or finely-divided material against 
the surface upon which the picture is to be 
drawn and as regards the apparatus in pro 
viding a suitable device for carrying out the 
process. " . 

In order to carry out the process, it is not 
necessary to use the exact form of mechan 
ism herein shown, since the material may be 
governed in any other way desired and then 
forced against the surface on which the draw 
ing is to be made by the air-pressure. The 
machine herein shown is therefore intended 
but as an illustration of one form of appa 
ratus by means whereof the process may be 
carried out, and as a limitation to that form 
alone. 

I claim 
1. The process of drawing, which consists 

in pneumatically forcing finely-divided cray 
on, dry paint, or similar material against a 
dry surface upon which the drawing is to be 
made, whereby the particles of such material 
become attached to such surface, substan 
tially as described. r 

2. The process of drawing, which consists 
in reducing crayon, dry paint, or similar ma 
terial to a finely-divided state while exposed 
to an air-blast, whereby as the particles of 
such material are ground off they are carried 
along by the blast and forced against the sur 
face upon which the drawing is to be made, 
becoming thereby incorporated with such sur 
face, Substantially as described. 

3. The combination of a hollow pencil, a 
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grinding mechanism connected therewith, 
and means for forcing air through the pencil 
and grinding mechanism, whereby the sub 
stance ground is blown out through the pen 
cil, substantially as described. 

4. The combination of a case B B, a cradle 
C, a bow D, grinding material secured by 
means of suitable clamps, and means for im 
parting a reciprocating motion to such bow, 
substantially as described. 

5. The combination of a case B B', a cradle 
C, a grinding-bow D, an elastic band G, at 
tached to the bow and cradle, a lever H, con 
nected to the bow, a lever H, rigidly attached 
to the lever H, whereby the bow is moved in 
one direction by the lever H' and in the other 
by means of the band G when the lever is re 
leased, substantially as described. 

6. A cradle C, provided with cross-bars c to 
support the material to be ground, and a set 
screw c', substantially as described. 

7. The combination of a case BB", a cradle 
C, a bow D, grinding material secured there 
to, a lever Handband G, attached to the bow, 
a lever II, rigidly connected to the lever H, 
a pencil A, connected to the case B B', and 
means for forcing air through the case and 
pencil, whereby as the material upon the Cra 
dle is ground by means of the bow it is blown 
by the air through the pencil, substantially 
as described. 

8. The combination of a cradle, a grinding 
bow, and an elastic band attached to the boW 
and adjustably connected with the cradle, 
whereby the bow is adjusted at different dis 
tances from the cradle, substantially as de 
scribed. 

NORMAN A. CHATFIELD. 
Witnesses: 

THOMAS A. BANNING, 
SAMUEL E. HIBBEN. 
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