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PATENT office. 
To EDWARD B. 

SHEET-FEEDING DEVICE. 
Application filed July 6, 

. To all thon it may concejºn : , 
Be it known that I, HARRY W. ASHBY, a 

... citizen of the united States, and residing 
at, Erie, Erie County, State of Pennylvania. 

5 have invented certain new and useful In 
provements in Sheet-Feeding Devices, of 
which the following is a specification. 
The present invention relates to automat 

ic sheet feeding mechanism and particu 
10 larly to pneumatic means for separating and 

lifting sheets singly fröm a pile. 
The object of this invention is to provide 

a simple and effective sheet Separating and 
lifting device adapted for use in sheet feed 

5 ing machines generally, but more particu 
larly designed as a substitute for the sheet 
lifting mechanism of the collating machine 
described and claimed in my co-pending ap 
plication, Serial No. 631,920, filed April 13, . 

20 1923. The machine described in this appli 
cation comprises a frame, a set of conveyor. 
tapes mounted in the frame and adapted to 
convey sheets in sets to a common receptacle, 
a plurality of support or trays, each adapted 

25 to hold a pile of sheets, hounted above the fer - 
tudinal frame bars 10; a tray 11 supported 
by said bars in any suitable manner and 
adapted to hold a pile of sheets; and a pair 

conveyor tapes at longitudinally spaced po 
sitions on the frame, a sheet lifter for each 
pe of sheets adapted to lift sheets singly 
y means of suction nozzles, and a set of 

30 

to grasp the lifted sheet and convey it to. 
a suitable point above the conveyor tapes 
and then permit the sheet to fall thereon. 
In the operation of this machine some 

35 trouble has been experienced in properly 
separating the top sheet of the pile, and 
sometimes two or more sheets would be 
lifted simultaneously from the same pile. 
The present invention is the successful re 

40 sult of an effort to overcome this difficulty, 
and provides in combination with the suc 
tion nozzles a plurality of blast nozzles, 
some of which are directed to deliver blasts 
downwardly on the margin of the top sheets 
to separate any sheets which may adhere 
to the top sheet, and others of which are 
directed to deliver blasts against the edge 
of the sheet substantially in the plane thero 
of to positively lift and separate said top 

50 sheet. The top sheet of the pile is thus 

sheet grippers for each sheet lifter adapted 

blasts. 

1923. Serial No. 649,964. . 

effectively. separated and caused to adhere 
to the lifter by the suction nozzles. Referring to the accompanying drawings 
for a particular description of one form of . . 
the invention: ' , ' ' ' 55 

Fig. 1 is a fragmentary perspective view 

s 

: Öf a sheet feeding machine having my im 
proved sheet lifter applied thereto. 

Fig. 2 is a transverse sectional view of 
said machine. . . . . . . 60 

Fig. 3 is a vertical longitudinal sectional 
view of the sheet lifter. . . . . 

Fig. 4 is a bottom plan view of the lifter. 
Figs. 5 and 6 are transverse vertical sec 

tional views taken on the lines 5-5 and 6-6 of Fig. 3. 
As the present invention is limited to the 

sheet lifting mechanism per se, only so 
much of a sheet feeding machine is illus 
trated by the drawings as will conveniently 
serve to show the application of the sheet 
lifting mechanism. The machine fragmen 
tarily illustrated is fully shown and de 
scribed in my co-pending application re 
ferred to above. It comprises two longi 

70 

of transversely aligned pillars 12, in which 
the sheet lifter is mounted for up and down 
reciprocation above the forward edge of the 

eét pile. The sheet lifter comprises an 
elongated bar 13 provided with suitable 
nozzles and channels for subjecting the top 
sheet of the pile to suction and separating 85 

sts. The ends of bar 13 are mounted in , . 
substantially vertical slots formed in the 

80 

opposed faces of pillars 12 and are adapted 
to be reciprocated in said slots by mecha 
nism shown in detail in my co-pending ap 
plication. Said mechanism comprises a r 
longitudinal reciprocating pitman 14 which 
has a one-way connection with a shaft 15 
journaled in rearward extensions 16 of the 
pillars 12. In the drawings, the one-way 
connection comprises an arm 17 loosely 
mounted on the end of shaft 15 and having 
its outer or lower end articulated with pit 
unan 14, an arm 18 fixed to shaft 15 and having a flange 19 adapted to be engaged 100 



2 

by arm 17 : arms 20 fixed to shaft 15 ; and 
links 21 connecting the free ends of arms 
20 to bar 13. This one-way connection 
causes bar 13 to be positively raised when 

10 

pitman 14 is moved forwardly but permits 
bar 13 to fall by gravity when pitman 14 
is moved rearwardly. Thus the downward 
movement of bar 13 is automatically accom 
modated to the height of the sheet pile ir 
respective of the rearward throw of pit 
man 14. 

5 

20 

30 

35 
of elbow, connections 31. 

Referring now to Figs. 3 to 6, inclusive, 
for a description of the specific structure 
of the sheet separator and lifter, bar 13 has 
formed therein two interior longitudinal 
conduits 22 and 23. Conduit 22 communi 
cates with a pipe 24 by means of a flexible 
connection 25, and conduit 23 communicates 
with a pipe 26 by means of a flexible con 
nection 27. Pipes 24 and 26 are supported 
in the upper ends of pillars 12 and are suit 
ably connected to a suction pump and a 
blower, respectively, whereby suction is sup 
plied to conduit 22, and compressed air to conduit 23. Fomed with, or otherwise at 
tached to, the lower face of bar 13 are a plurality of downwardly projecting ex 
tensions 28 provided with bores communi 
cating with conduit 22 and opening through 
flared mouths in substantially the same 
horizontal plane. ' These are the suction 
nozzles of the lifter. Combined with each 
of the suction nozzles is a blast nozzle 29 or 
30, the said blast nozzles communicating 
with the compressed air conduit 23 by means 

Nozzles 29 are 
directed so as to deliver blasts downwardly on the marginal edges of the top sheets, 

40 

45 

thereby functioning to force down and away 
from the top sheet, any sheets which may 
adhere thereto. Nozzles 30 are directed so 
as to deliver blasts against the edges of the 
top sheets and thereby positively force air 
between the top sheets to hold the top sheet. 
separated from the next sheet. In the illus 
tration, there are two nozzles 30 associated 
with the two central suction nozzles, and the 

50 
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suction nozzles. . 

remainder of the suction nozzles have asso 
ciated therewith buckling nozzles 29. This 
arrangement, of course, may be varied ac 
cording to the conditions. All or any de 
sired number of the nozzles may be cut out of action selectively as required, by provid 
ing cocks 32 in the elbow connection and 
In order to limit the buckling of the sheet 

between adjacent nozzles, the lower ends of 
the nozzles are connected by a bar 35, the 
lower edge of which is spaced slightly above 
the ends of the nozzles. In this manner the 
front edge of the sheet is held horizontal so 
that none of the grippers 33 will fail to seize 
the sheet. 
When the sheets are raised by the sheet . 

lifter the forward edges thereof are grasped 
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s by grippers 33 which are reciprocated and 

operated in timed relation to the sheet lift 
ers. After the sheet is grasped by the grip 
pers the suction in channel 22 is broken and 
the grippers move forward transferring the 
sheets to positions over the constantly run- . 
ning tapes 34 to be conveyed to a common 
receptacle. Reference may be had to my co 
pending app. iion for more detailed de scription anctº showing of the operating 

grippers, tapes and sheet. mechanism for the 
lifters. 
Warious changes I 

in the construction of the sheet lifter shown by the drawings without substantially vary 
ing the mode of operation thereof. . . . . 

Haying thus described the invention, what 
is claim 
by Letters Patent is: ' ' ' . 1. In sheet feeding mechanism, a frame 
having means for supporting a pile of sheets, 

5 

may of course be made 
80. 

as new and desired to be secured 

a transverse bar mounted to reciprocate, up 
and down above said support, mechanism 
for reciprocating said bar including a one 
way connection adapted to positively raise 

said bar having two interior separated con 
duits extending longitudinally thereof, flexi 
ble connections for Supplying Sugition in one, 
of said conduits and compressed air in the 
other, a plurality of nozzles extending down 
wardly from said bar communicating with 
said suction conduit, and a plurality of noz 

90 
said bar and permit it to fall by gravity, 

95 

zles communicating with said compressed 
air conduit directed at different angles to 
deliver air blasts obliquely and horizontally 
against the edges of the sheets. 

2. In sheet feeding mechanism, a frame, 

100 

a support for a pile of sheets on said frame, 
a transverse bar mounted to reciprocate up 
and down above said support, mechanism 
for reciprocating said bar, said bar having 
two interior separated conduits extending 
longitudinally thereof, connections for 
Supplying. Suction in one of said conduits. 
and compressed air in the other, and a plu 
rality of suction and blast nozzles connect 
ed to said bar and communicating with said 
conduits respectively, said blast nozzles be 
ing directed at different angles to deliver 
a plurality of blasts obliquely to the plane 
of the sheets and a plurality of blasts sub 
stantially in the plane of the sheets 

3. In sheet feeding mechanism, a unitary 
sheet separator and lifter comprising an elongated member adapted to extend paral 
lel and adjacent to the edge of a pile of 
sheets and having two separated interior 
conduits extending longitudinally, thereof 
adapted to be connected to a suction and 12 
blast source respectively, said member also having a plurality of downwardly extending 
conduits opening in the same plane and com 
municating with the longitudinal suction 
conduit and a plurality of conduits com 

110 

130 
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sheets, said member having two interior sep 
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municating with the longitudinal blast con 
duit and opening at different angles to the 
plane of the sheets. . . . . 

4. In sheet feeding mechanism, a unitary 
sheet separator and lifter comprising a rigid 
elongated member adapted to extend paral 
lel and adjacent to the edge of a pile of 
arated conduits longitudinally thereof 
adapted to be connected to a suction and 
blast source l'espectively, said member also having a plurality of downwardly extending 
conduits opening in the same plane and com 

the edges of the sheets and at different an 
20 

2 5 

30 

40 and having two separated interior conduits 

50 

municating with the longitudinal suction 
conduit and a plurality of conduits com 
municating with the longitudinal blast con 
duit and directed to deliver air blasts against 
gles to the planethereof. 

5. In sheet feeding mechanism, a sup: 
port for a pile of sheets, a bar mounted 
above said support to reciprocate up and 
down, said bar having two interior longi 
tudinal conduits separated, from each other 
and adapted to be connected to a suction 
and blast source respectively, a plurality of 
nozzles communicating with the suction con 
duit extending downwardly, and openingin 
the same plane and a plurality of nozzles 
communicating with the blast conduit, some 
of said last named nozzles being, directed 
to blow air obliquely on the top sheet of the 
pile and others of said ?????????? being di 
rected to blow air substantially horizontally 
against the edge of said sheet. V. - 

6. In sheet feeding mechanism, a unitary 
sheet separator and lifter comprising a rigid 
elongated member adapted to extend paral 
lel and adjacent to the edge of a pile of sheets 
extending longitudinally thereof adapted to 
be connected to a suction and blast source respectively, said member also having a plu-, ' 
rality of downwardly extending suction and 

5 blast nozzles connected with said longitu 
dinal conduits respectively, said blast noz 
zles being directed to deliver blasts against 
the edges of the sheets and at different angles. 
to the plane thereof. . . . . 

7. In sheet feeding mechanism, a unitary 
sheet separator and lifter comprising a rigid 

55 

elongated member adapted to extend paral 
lel and adjacent to the edge of a pile of 
sheets and having two separated interior 
conduits extending longitudinally thereof 
adapted to be connected to a suction and 
blast source respectively, said member also 
comprising a plurality of pairs of down 

60 
wardly extending suction and blast noz 
zles communicating with said longitudinal 
conduits, the nozzles. of each pair being lo 
cated in a plane substantially perpendicul 

65 

lar to the front edges of the sheets. 
8. In sheet feeding mechanism, a unitary 

sheet separator and lifter comprising a rigid 

the plane of said suction nozzles. 

elongated bar adapted to extend parallel 
and adjacent to the edge of a pile of sheets 
and having two separated interior conduits 

? 

extending longitudinally thereof a lapted to 
pe connected to : a 'suction and blast source 
respectively, a plurality of suction nozzles 
extending downwardly from said bar and . 
comunìunicating with the longitudinal suc 
tion conduit, and a plurality of blast noz: 
zles communicating with the contressed air 
conduit and rigidly connected at their lower 

75 

ends to said suction nozzles and directed to 
deliver blasts against the edges of the sheets. 
and at different angles to the plane thereof. 

9. In sheet feeding mechanism, a support 
for a pile of sheets, a plurality of rigidly. 

80 

connected combined suction and blast noz 
zles mounted to reciprocate up and down 

i0. In sheet feeding mechanism, a sup 
port for a pile of sheets, a plurality of pairs 
of rigidly connected suction and blast noz 
zles mounted to reciprocate up and down. 
above said support, said suction nozzles be 

85 

0. 

ing directed substantially vertically and said 
blast nozzles being located. in the same lon 
gitudinal planes with their associated suc 
tion, nozzles and directed at different angles 
to the vertical. . . . . 

11. As an article of manufacture, a sheet 
separator and lifter comprising an elongated 
bar having two interior separate conduits 

95 

100 
extending longitudinally thereof and hav 
ing openings, into said conduits for connect 
ing the same to suction and blast sources re spectively, a plurality of suction nozzles ex 
tending at right angles to said bar communi 105 

cating with the suction conduit and open 
ing in the same plane, and a plurality of blast nozzles communicating with the blast 
conduit and opening at different angles to 

12. As an article of manufacture, a sheet 
110 

separator and lifter comprising an elongated 
bar having two interior separate conduits 
ertending longitudinally thereof and hav 
ing openings into said conduits for connect 
ing the same with suction and blast sources. 
respectively, and combined suction and blast 
nozzles rigidly connected to said bar and 
communicating with said conduits. 

13. As an article of manufacture, a sheet 
separator and lifter Comprising an elongated 
bar having two interior separate conduits 

115 

120 

extending longitudinally thereof and having : 
openings into said conduits for connecting 
the same to suction and blast sources respec - 25 
tively, a plurality of rigid suction nozzles 
projecting at right angles from said bar and . 
opening in the same plane, bars connecting 
the lower ends of said suction nozzles, and a plurality of blast nozzles communicating 130 
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4. 

with the blast conduit and rigidly connected 
to said suction nozzles, some of said blast 
nozzles being directed substantially at right 
angles to said suction nozzles and others at 
an acute angle thereto. ?? 

14. As an article of manufacture, a sheet 
separator and lifter comprising an elongated 
bar having two interior separate conduits 
extending longitudiually thereof and hav 
ing openings into said conduits for connect 
ing the same to blast and suction sources re 
spectively, combined suction and blast noz 
zles rigidly connected to said bar at spaced points, thereof and communicating with said 
conduits, and connections between the lower 
ends of said nozzles. 

15. As an article of, manufacture, a sheet 
separator and lifter comprising an elongated 
bar having two interior separate conduits 

20 extending longitudinally thereof and having 

f' 
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openings into said conduits for connecting 
the same to suction and blast sources respec 
tively, a plurality of rigid suction nozzles 
projecting at right angles to said bar at 
spaced points thereon, and opening in the 
same plane and communicating with the lon 

* gitudinal suction conduit, a plurality, óf 
blast nozzles communicating with the lon 
gitudinal blast conduit and rigidly connected 
to said suction nozzles, some of said blast nozzles opening at substantially right an 
gles to said suction nozzles and others open 
ing at an acute angle thereto, and valves in 
the suction and blast nozzle connections for 
selectively cutting out of action any desired 
number of said nozzles. ... 
In testimony whereof I hereunto affix my 

signature. 

HARRY V. ASHBY. 
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