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The result is that the shutter 26 continuously exposes 
different portions of the character aperture or cutout 
27. If the ink spray is turned on just before the arrival 
of the character cutout 27 and the narrow slit 28 com 
bination, the ink spray will sweep through different 5 
portions of the character cutout 27 and print out in 
time the whole character F on the paper as shown by 
the shaded outline 29. In this particular example the 
stencil 24 is moving faster than the shutter 26. A ratio 
of 2 to 1 in the speeds of the stencil and shutter has 
been found to be quite satisfactory. 
Referring to FIGS. 5a, 5b and 5c a typical arrange 

ment is shown for the shutter with a slit 28 and stencil 
with a character aperture 31 representing the letter F, 
combination with the shutter 26 moving faster than the 
stencil 24. FIGS. 6a, 6b and 6c illustrate similar stages 
in the printing of the character F with the stencil and 
shutter 24 having a character aperture 33 representing 
the character F travelling in opposite directions. 
While the implementation of the invention has been 

shown in connection with rotating shutter and stencil 
constructions, the stencil and shutter may be in the 
form of a tape, each driven at different speeds. Alterna 
tively both the stencil and shutter may be of discs of ei 
ther equal or different diameters and rotating at either 
different or the same angular velocities. Both the 
shapes of the character cutouts on the stencil and the 
widths of the slits on the shutter should be designed in 
accordance with the relative motions of the stencil, 
shutter and paper and the ink spray velocity. For exam 
ple, in FIGS. 4a, 4b and 4c the width of the vertical legs 
of the character aperture 27 is on the order of double 
the width of the desired character and the aperture 27 
is reversed, left to right. The stencil 24 was rotated at 
10 rpm and the shutter 26 at 5 rpm. With reference to 35 
FIGS. 5a, 5b and 5c the width of the vertical section of 
the character aperture 31 in the stencil is on the order 
of one-half the width of the actual character 29. In this 
instance the shutter was rotated at 20 rpm and the sten 
cil at 10 rpm. In the illustration shown in. FIGS. 6a, 6b 40 
and 6c the width of the vertical leg of the character ap 
erture 33 in the stencil 26 is on the order of double the 
width of the desired printed character 29. The stencil 
24 and shutter 26 travel in opposite directions the sten 
cil and shutter both operating at about 10 rpm. 

In one embodiment the shutter and stencil were ap 
proximately 4 inches in diameter and are made of a ma 
terial non-wettable by the ink. A vinyl-like plastic such 
as Mylar or a stainless steel may be used. The stencil 24 
may be thick enough to be fairly rigid on the order of 50 
15 mills while the shutter 26 may be relatively thin on 
the order of 3 to 5 mills thick and provided with a 6 to 
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10 mil wide slit. With the stencil, 24 moving faster than 
the shutter 26 a slit 28 may be provided for each char 
acter about the periphery, whereas when the shutter 
moves faster than the stencil fewer slits may be re 
quired, only half as many slits as characters being nec 
essary when the shutter moves twice as fast as the sten 
cil. Air at a pressure of 30 to 50 lbs was used success 
fully with the ink itself being supplied at near zero pres 
SUTC . . 

For serial printer applications both the stencil and 
shutter may be in the disc form, mounted on a moving 
carriage as shown. Printing may take place either at the 
12 o’clock position, or the 9 o'clock position of the ro 
tating discs. Since the carriage is in continuous motion 
from left to right while printing the character cutouts 
in each case must be positioned on the stencil disc so 
as to compensate for this motion. In the particular case 
where the printing takes place at the 9 o'clock position 
the character cutouts must be positioned along a heli 
cal spiral on the disc and in fact the character cutouts 
may be sped over a helical spiral of several revolutions 
which together with a multiple print station may result 
in an increase of the print rate without increasing the 
speed of the printing operation itself. 
While the invention has been shown and described 

with reference to a preferred embodiment thereof, it 
will be understood by those skilled in the art that vari 
ous changes in form and detail may be made therein 
without departing from the spirit and scope of the in 
vention. N 

What is claimed is: 
1. In character printing apparatus: 
a nozzle having fluid ink supplied thereto under pres 
sure to provide a spray of fluid ink directed at a 
document, 

a stencil positioned between the nozzle and the docu 
ment having a plurality of spaced apart character 
forming openings therein, said stencil being mov 
ably mounted so as to continuously move said 
openings between said nozzle and a position on 
said document where a character is to be printed, 

a shutter movably positioned between said stencil 
and said document and having a narrow slit 
therein, said shutter being positioned to continu 
ously move said slit between said nozzle and said 
print position and relative to said character open 
ings, and 

drive means connected to said stencil and said shut 
ter to move said stencil past said print position in 
one direction and said shutter past said print posi 
tion in the opposite direction at different speeds. 
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