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To all whom, it may concern: 
Be it known that I, OTTOKIRsCH, a citizen 

of the United States, and a resident of the 
city of New York, borough of Brooklyn, in 
the county of Kings and State of New York, 
have invented a new and Improved Pneu 
matic Paper-Feed Mechanism, of which the 
following is a full, clear, and exact descrip 
tion. 
My invention relates to a new and im 

proved pneumatic paper feed mechanism 
characterized by the fact that the pneumatic 
pressure is applied intermittently to the 
succeeding sheets of paper adapted to be 
singly fed forwardly. 
The design of the present invention is the 

provision of a new and improved pneumatic 
paper feed mechanism comprehending the 
use of a fixed element in which the reduc 
tion of pressure is maintained with a co 
operating, intermittently movable element, 
having a number of openings therein adapt: 
ed to successively register with the part 
maintaining the reduction of pressure, 
whereby the succession of sheets may be fed 
forwardly at proper intervals. 
The design of the invention further com 

prehends the provision of a paper feed 
mechanism which will be dependable in its 
operation and at the same time of not un 
due complexity of construction, which char 
acteristics are of some importance in the 
production of a successful machine. 
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Reference is to be had to the accompany 
ing drawings, forming part of this specifica 
tion, in which similar characters of refer 
ence denote corresponding parts in all the 
views, and in which 
Figure 1 is a front view, partly sectional, 

of the mechanism on the line 1-1-1 of Fig. 
2: Fig. 2 is an end view from the right of 
Fig. 1: Fig. 3 is an end view of Fig. 1 from 
the left; Fig. 4 is a vertical sectional view 
on the line 4-4 of Fig. 1; Fig. 5 is a verti 
cal sectional view on the line 5-5 of Fig. 4; 
Fig. 6 is a partial vertical sectional view simi 
lar to Fig.4 but showing the parts in a dif 
ferent relative position; Fig. 7 is a detail 
view of the caliper adjustably mounted in 
position, whereby it may be adapted to 
sheets of varying thicknesses. 

Referring particularly to Figs. 1 to 3 in 
clusive, any suitable form of frame 1 is pro 

carrying 

vided with a transversely extending shaft 2 
which is the main driving shaft of the mech 
anism to be described, one end of this shaft being provided with a gear 3, the other end 

ing a plate 4 having a cam groove 5 
therein; the shaft may be mounted in any 
suitable manner which means that the bear 
ings may be those most desirable in a ma 
chine of this class. Extending transversely 
of the frame 1 are a number of rollers 6, 
these rollers being integrally formed with 
a shaft 7, or being adjustably and remov 
ably mounted on such shaft, the outer end 
of the shaft, however, being provided with 
a pinion 8 meshing with the aforesaid gear 
8, whereby the rollers are turned. Suit 
able mounted in position adjacent the top of 
the frame 1 and relatively rigid thereto in 
the operation of the mechanism is a hollow 
member 9 having one end thereof open, the 
Said open end carrying a removable nozzle 
or equivalent device 10, terminating in a 
pipe or tube 11, the tube communicating 
with any suitable form of pressure-reducing 
apparatus, whereby the pressure within the 
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hollow member 9 may be reduced. Rev. 
olubly mounted on the hollow member 9, 
which may be termed a cylinder, is a second 
hollow cylindrical member 12 carrying a 
number of drums 13, each drum being pro 
vided with a number of openings 14 in the 
circular side. Referring particularly to 
Figs. 4 and 5, it will be noted that the first 
hollow member 9 is provided with an open 
ing 15 into which the normally extending 
and relatively short tube 16 is fitted, the 
tube being preferably provided with any 
form of suitable valve 17; it will be noted 
on reference to Fig. 1 that the mechanism 
there shown comprehends the use of four 
drums 13 and, hence, there will be as many 
short normally extending pipes 16 as there 
are drums, and in Fig. 1, four of such parts. 
It is, of course, obvious that the number of 
drums may be increased or reduced depend 
ing on the machine with which the mecha 
nism is to be used. 

Referring particularly to Figs. 5 and 6, 
it will be noted that intermediate of its ends 
the tube 16 is provided with a circular 
shoulder 18 and that the lower end of this 
tube is fitted into a sleeve 19 which has an 
opening 20 registering with the open 
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end of the tube or pipe 16 and also 
registering in certain positions of the parts 
with the openings 14 in the drum 13. 
In order to maintain a close and substan 
tially non-leakable contact between the tube 
or pipe 16 and the inside of the drum 
13 between the openings 14, a helical 
spring 21 is preferably employed, which en 
gages the said circularly extending shoulder 
18 and the top of the said sleeve 19. Posi 
tioned between the said rollers 6 and oppo 
site the said drums 13 and adjustable with 
respect to the said drums are a number of 
calipers 22, shown particularly in Figs. 4 
and 7; these calipers are carried on a fixed 
rod 23 maintained in position on the main 
frame 1 in any suitable and desirable man 
ner, each caliper comprising a body member 
24 having an opening therein through which 
the said fixed rod 23 extends, the side of the 
body member being provided with a plu 
rality of registering ears 25, through which 
a lock screw 26 extends, whereby the body 
member may be securely fastened in desired 
position on the said rod. The body member 
is further provided with an inwardly ex 
tending recess 27, which recess communicates with a passageway 28 extending normally 
thereto, the dimension of the lower end of the said passageway being adjustable by 
means of the ears 29 carried by the body 
member, through which ears a lock screw 30 
extends; within the passageway 28 is the 
caliper proper, which is preferably of the 
shape shown in Fig. 7, having a curved 
upper end 31, a threaded intermediate por 
tion 32, and a lower shank portion 33. 
Within the said recess 27 in the body mem 
ber 24 is a knurled thumb nut 34 engaging 
the threaded portion of the caliper so that, 
when the parts are in the positions shown in 
Fig. 4, turning the thumb nut will adjust 
the position of the upper knurled end 31 of 
the caliper with respect to the outer surface 
of the drum 13; when the caliper has been 
thus adjusted such position is maintained by 
tightening the lock screw 30, whereby the 
lower end of the passageway 28 is con 
stricted, the side walls tightly gripping the 
shank 33 of the caliper. Extending later 
ally in front of the frame 1 are the arms 1: 
which may be preferably formed integral 
with the frame, the outer ends of these arms 
providing bearings for a transversely ex 
tending shaft 35 having rearwardly extend 
ing arms 36 thereon, (Figs. 2 and 3) the in 
ner ends of the said arms providing bear 
ings (Fig. 1) for rollers 37 which coöper 
ate with the beforementioned rollers 6 in 
order to engage opposite sides of the sheets 
and pass them forwardly; one end of this 
shaft 35 is preferably provided with a crank 
38 with which a pitman 39 pivotally en 
gages at 40, the other end of the pit 
man being mounted on a cam 39 secured 
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to the first mentioned main driving shaft 
2, serves to actuate the shaft 35 at the 
proper intervals and to bring the rollers 
37 into coöperative position with the rollers 
6 at proper times. The drums 13, which are 
provided with the openings 14, whereby the 
succession of sheets are successively fed for 
wardly, are intermittently turned auto 
matically, the means therefor being prefer 
ably of the following construction. Fixed 
to the hollow tubular member 12, which sur 
rounds the fixed tubular member 9, is a 
ratchet 41 adapted to be periodically op 
erated by means of the rod 42, the upper end 
of which is in pivotal engagement at 43 with 
a crank 44 freely mounted at the outer end 
of the first tubular member 9. The crank 
44 carries a pawl 45 which is adapted to en 
gage the different teeth of the ratchet 41 
when the rod 42 is moved in the direction 
of the arrow, as shown in Fig. 3. The pe 
riodic movement of the rod 42 is obtained 
by means of the beforementioned cam 
groove 5 in the plate 4 which is fixed to the 
shaft 2 by means of a pin or roller 46 car 
ried by the lower end of the rod 42, which 
pin or roller engages in the cam groove or 
slot 5; in order to insure proper relative 
movement of the parts, it will be noted that 
the rod 42 adjacent its lower end is provided 
with an opening 47 into which the outer 
end of the shaft 2 moves, turning of the 
shaft then operating the rod 42 at proper 
times to actuate the ratchet 41 and thereby 
turn the drums 13 into proper positions rela 
tively to the lower ends of the short tubes 
or pipes 16, as shown particularly in Figs. 
4 and 6. The frame 1 preferably comprises 
a portion adapted to serve as a support or 
rest for a number of sheets of paper or 
equivalent articles 48, the table or support 
having an inclined head 49 (Figs. 4 and 6) 
adjacent its forward end and in the neigh 
borhood of the said calipers 31, the rollers 
6 and the lower end of the short pipe or 
tube 16; of course the particular form of 
this support and head may be such as is best 
suited for the purposes, the particular in 
clination or angle of the head being such 
that forward feeding of the sheets 48 one at 
a time is facilitated. 
The operation of the machine is as fol 

lows: The sheets 48 having been placed in po 
sition on the frame and having been combed 
so that they occupy the positions shown 
in Figs. 4 and 6, the machine being running, 
the rotation of the main power shaft 2 
(which may be accomplished by any suitable 
motive power) will cause the rod 42 to inter 
mittently bring the pawl 45 into engagement 
with the teeth on the ratchet 41; the purpose 
of this intermittent movement is to bring the 
openings 14 in the outside of each drum 13 
into successive registration with the lower 
open end of the short tubes or pipes 16 car 
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ried by the relatively stationary cylindrical 

10 

inner member 9. It will be remembered that 
the pressure within this member 9 is kept as 
low as possible by anys suitable pressure-re 
ducing mechanism so that, as the drums 13 
are intermittently moved, there will be suc 
cessive rushes of air through the openings 14. 
in these drums into the short tubes or pipes 
16, which rushes of air carry closely adja 
cent these drums the top sheet of the suc 
cession of sheets 48, the position being shown 
in Fig. 6. Of course the timing of the inter 
mittent mechanism is such that the drums 
13 are moved at such intervals as correspond 
to the length of the sheets then being passed 
through the machine. The opening in the 
drufm 13 remains in registration with the 
open end of the short pipe or tube 16 long 
enough to insure that the turning of the 
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drums with different portions of the sheet 
adhering thereto because of the air pressure 
will come forwardly and be engaged between 
the rollers 37 on one hand and the rollers 6 
on the other, it being noted that the calipers 
31 have been previously adjusted with re 
spect to the outside of the drums so that only 
a single sheet can be passed between the 
drums and the calipers. After the sheet is 
once started between the rollers 37 and 6, 
there is no further necessity of the action 
of the air pressure, and, hence, the actuating 
mechanism turns the drums and brings them 
into the position shown in Fig. 4, whereby 
the open end of the tube or pipe 16 is adja 
cent the closed inner portion of the drum 
and between two of the openings therein. 
The pressure maintained between the top 
sheet and the outside of the drums may be 
varied by adjustment of the valve 17 con 
tained in each pipe or tube i6; in order to 
insure that the paper will be securely 
gripped between the rollers 37 and 6, and to 
further insure such gripping, the rollers 37 
are brought adjacent to and remote from 
the rollers 6 at stated intervals, the mecha 
nism being shown particularly in Fig. 3, so 
that after a sheet, has been passed between 
the outside of the drums and the calipers 
into position for engagement by these roll 
ers, the rollers will be moved into co 
operative relation, there being no further 
necessity for the application of air pressure 
to carry the sheets forwardly. 
The inventive idea, herein disclosed then 

contemplates the use of a fixed member, or 
a number of such fixed members, wherein 
pressure is maintained at less than atmos 
pheric pressure, and a coöperating, intermit 
tently movable perforated member, whereby 
the said parts are adapted to successively 
feed forwardly sheets of paper, or similar ar 
ticles at propèr intervals of course the rela tive sizes and shapes of the parts shown. 
in the drawings are typical of one form of 
the mechanism, it being obvious that in the 

3. 

making of such machine it may be found 
desirable to vary such relative sizes and 
shapes, such departures, however, not lying 
without the spirit of my invention. 

Having thus described my invention, I 
claim as new, and desire to secure by Letter's 
Patent:- s 

1. In a pneumatic paper feed mechanism, 
a fixed member having a passageway, there 
being an opening in the fixed member lead 
ing to the passageway, a tube secured to the 
member and communicating with the open 
ing, a drum in which the tube is disposed for 
rotating around the tube, a sleeve mounted 
on the tube, resilient means for holding the 
sleeve yieldingly against the drum, there be 
ing an opening in the drum which periodi 
cally communicates with the sleeve when 
the drum is rotated relatively to the fixed 
member. 

2. In a pneumatic paper feed mechanism, 
a fixed member having a passageway, there 
being an opening in the fixed member lead 
ing to the passageway, a tube Secured to 
the member and communicating with the 
opening, a drum in which the tube is dis 
posed for rotating around the tube, a sleeve 
mounted on the tube, resilient means for 
holding the sleeve yieldingly against the 
drum, there being an opening in the drum 
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which periodically communicates with the 
sleeve when the drum is rotated relatively 
to the fixed meanber, and a valve for com 
manding the passageway in the tube. 

3. In a pneumatic paper feed mechanism, 
an inclined head, a feed drum disposed 
above the head and adjacent thereto, a roller 
disposed below the feed drum, a member 
spaced from the inclined head and having 
a terminal disposed below the feed drum and 
extending in the direction of and substan 
tially to the top of the inclined head, and an 
adjustable means for holding the member 
rigid relatively to the axis of the drum. 

4. In a pneumatic paper feed mechanism, 
a head, means disposed above the head for 
feeding paper over the head, an adjustable 
member disposed below the said means, 
spaced from the head and extending for 
wardly and in the direction of and substan 
tially to the head and means for securing 
the member rigid relatively, to the first 
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5. In a pneumatic paper feed mechanism, 
a head, a fixed member having a passage 
way extending therethrough, the Said mem 
ber being provided with an inlet, a revoluble 
member having a number of openings there 
in, the said openings being adapted for suc 
cessive and intermittent registration with 
the inlet whereby when the pressure within 
the member having the inlet is reduced suc 
cessive sheets of paper may be engaged by 
the said revoluble member and carried for 
ward by reason of the reduction of pressure, 
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the revoluble member being adapted to feed 
paper in one direction, and over the head, 
and a member having a terminal disposed 
below the revoluble member and extending 
in the opposite direction for determining 
the thickness of the paper to be passed by 
the revoluble member. 

6. In a pneumatic paper feed mechanism, 
means for feeding paper in one direction, 
a body having a recess and a passageway 
communicating with the recess, a member 
disposed in the passageway and having a 
terminal disposed below the means and ex 
tending in the opposite direction at the 
means, the member having a threaded por 
tion, and a nut disposed in the recess With 
which the threaded portion of the member 
meshes for the purpose specified. 

7. In a pneumatic paper feed mechanism, 
a means for feeding paper in One direction, 
a body having a recess and a passageway 
communicating with the recess, a member 
disposed in the passageway, and having a 
terminal extending in the opposite direction 
for regulating the feed, the member having 
a threaded portion, a nut disposed in the re 
cess, with which the threaded portion of the 
member meshes, the body having ears with 
holes for engaging the member, and a lock 
screw disposed in the holes for securing the 
member relatively to the body after the mem 
ber has been adjusted by the nut. 

8. In a pneumatic paper feed mechanism, 
a roller for rotating, a roller for coöperating 
with the first roller and adapted to be moved 
to and from the first roller, a drum in ad 
vance of the rollers adapted to be rotated in 
termittently in one direction, and means for 
rotating the first roller and the drum syn 
chronously, and a member having a termi 
nal extending in the opposite direction for 
determining the thickness of the paper 
passed by the drum. 

9. In a pneumatic paper feed mechanism, 
a main shaft, a roller, means by which the 
main shaft is adapted to rotate the roller, a 
drum, a ratchet wheel secured to the drum, 
a pawl for operating the ratchet wheel, a 
caim member rotatable with the shaft, means 
by which the cam member is adapted to op 
erate the pawl, a second Shaft, a crank se 
cured to the second shaft, a second cam mem 
ber on the first shaft, a pitman connecting 
the second cam member and the crank, an 
arm secured to the second shaft, and a roller 
mounted for rotating on the arm and adapt 
ed to coöperate with the first roller. 

10. In a pneumatic paper feed mechanism, 
a main shaft, a roller, means by which the 
main shaft is adapted to rotate the roller, a 
drum, a ratchet wheel secured to the drum, 
a pawl for operating the ratchet wheel, a 
cam member rotatable with the shaft, means 
by which the cam member is adapted to op 
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cured to the second shaft, a second cam mem 
ber on the first shaft, a pitman connecting 
the second cam member and the crank, an 
arm secured to the second shaft, a roller 
mounted for rotating on the arm and adapt 
ed to coöperate with the first roller, and a 
member having a terminal extending against 
the feed, for determining the thickness of 
the paper passed by the drum. 

11. In a pneumatic paper feed mechanism, 
a main shaft, a roller, means by which the 
main shaft is adapted to rotate the roller, a 
fixed member having a passageway, the Said 
fixed member being provided with an inlet, 
a revoluble drum having an opening therein 
the said opening in the drum being adapted 
for successively and intermittently register 
ing with the said inlet, whereby when the 
pressure within the fixed member having the 
inlet is reduced successive sheets of paper 
may be engaged by the said revoluble mem 
ber, and carried forward by reason of the 
reduction in pressure, a ratchet wheel se 
cured to the drum, a pawl for operating the 
ratchet wheel, a cam member rotatable with 
the shaft, means by which the cam member 
is adapted to operate the pawl, a second 
shaft, a crank secured to the second shaft, a 
second cam member secured to the first shaft, 
a saddle connecting the Second cam mem 
ber and the crank, an arm secured to the sec 
ond shaft, and a roller mounted for rotating 
on the arm and adapted to coöperate with 
the first roller. 

12. In a pneumatic paper feed mechanism, 
a main shaft, a roller, means by which the 
main shaft is adapted to rotate the roller, a 
fixed member having a passageway, the said 
fixed member being provided with an inlet, 
a revoluble drum having an peijing there 
in, the said opening in the lim ling 
adapted for successive and intermittent reg 
istration with the said inlet, whereby when 
the pressure within the fixed member having 
the inlet in reduced successive sheets of pa 
per may be engaged by the said revoluble 
member, and carried forward by reason of 
the reduction in pressure, a ratchet wheel 
secured to the drum, a pawl for operating 
the ratchet, wheel, a can member rotatable 
with the shaft, means by which the cam. 
member is adapted to operate the pawl, a 
second shaft, a crank Secured to the second 
shaft, a second cam member secured to the 
first shaft, a saddle connecting the second 
cam member and the crank, an arm secured 
to the second shaft, and a roller mounted for 
rotating on the arm and adapted to coöper 
ate with the first roller, and a member hav 
ing a terminal . extending in a direction 
against the feed, for determining the thick 
???????? of the paper passed by the revoluble 

13. A sheet feeder including a suction 
erate the pawl, a second shaft, a crank se-wheel having a perforated periphery; a sub 
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stantially non-rotating shoe within the in testimony whereof I have signed my 
wheel and movable radially thereof to main name to this specification in the presence of 
tain engagement with the inner portion of two subscribing witnesses. 
the wheel rim and with whose interior the - OTTO KIRSCH. 

5 perforations in the suction wheel are brought Witnesses: 
into communication; and a spring for main- LAWRENCE J. GALAGHER, 
taining the shoe and wheel in engagement. PEIILIP D. RoLLHAUs. 


