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This invention relates to mechanism for feed 
ing stacked sheets of paper successively, and is 
especially adapted for use in feeding sheets to a 
printing machine such for example as a high 
Speed lithographic press. 
An object of the invention is to provide a mech 

anism adapted to handle stacks of paper of vario 
ous sheet lengths, the mechanism being adapted 
first to lift the edge portion of the sheet which 
is to constitute the trailing edge portion when the 
sheet is carried away from the stack, and includ 
ing a conveyor to carry the sheet away from the 
stack, with provision for having the leading edge 
of the conveyed sheet occupy a substantially uni 
form position on the conveyor regardless of the 
sheet length. 
The invention involves a feeder of the type in 

which sheet picker mechanism moves through 
an open portion of a conveyor, into and out of 
the space enclosed by the conveyor, lifts up the 
trailing edge portion of the top sheet of the stack 
and holds Such edge portion above the conveyor 
until a closed portion of the conveyor enters be 
tween this top sheet and the other sheets of the 
Stack and completely separates this top sheet from 
the stack, whereupon the sheet is released to 
travel with the conveyor. 
An object of the invention is to provide for ad 

justment of the position of the sheet picker mech 
anism to accommodate stacks of paper of vari 
ous sheet lengths, and to provide for setting back 
the cycle of movement of the picker mecha 
nism when the picker mechanism is moved in the 
direction in which the sheets are carried by the 
Conveyor, and for setting forwardly the cycle of 
movement of the picker mechanism when the 
picker mechanism is moved opposite to the di 
rection in which the sheets are carried by the 
COaveyor. 
A preferred form of mechanish for thus set 

ting the cycle of movement of the picker mech 
andsm back or forwardly in accordance with the 
adjustment of the position of the picker mech 
anism includes a chain movable with the con 
Weyor and a Sprocket in constant mesh with 
the chain and shiftable with the picker mechan 
ism when the latter is so adjusted, with driving 
connections between the sprocket and the picker 
mechanism. The chain is preferably itself one 
of the chains which supports and drives the con 
WeyO. 

A further object of the invention is to provide 
for fanning out the trailing edge portions of the 
top sheets of the stack preparatory to engage 
ment of the picker raechanism with the top sheet. 
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Another object is to provide for bending the 

trailing edge portion of the top sheet of the stack 
so as to break the attraction between the top two 
sheets and aid in preventing any but the top 
sheet from being lifted above the level of the 
closed portion of the conveyor, and a further ob 
ject is to provide improved mechanism for hold 
ing the next to the top sheet down. 
A further object is to correlate with the move 

ment of the conveyor the actions of the suc 
tion picker mechanism that moves in and out 
of the space enclosed by the conveyor, and to 
correlate with the suction picker mechanism the 
action of sheet-fanning and hold-down mechan 
ism that act on the stack within the space en 
closed by the conveyor. 
A further object is to provide an interconnec 

tion between the sheet-feeding mechanism and a 
sheet-treating machine such, for instance, as a 
printing press, that will maintain timed relation 
between the feeding mechanism and the sheet 
treating machine but will permit the sheet-feed 
ing mechanism to be swung to give access to the 
entrance end of the sheet-treating machine. 
Other objects and advantageous features of the 

invention will be apparent from this specification 
and its drawings wherein the invention is ex 
plained by description and illustration of a pre 
ferred example. 
In the drawings, in which similar refer 

ence characters designate corresponding parts 
throughout the several views, 

Fig. is a side elevation of a sheet-feeding 
mechanism according to this invention, operative 
ly connected to a lithographic printing machine. 

Fig. 2 is a fragmentary vertical section on the 
line 2-2 of Fig. 1 showing the driving intercon 
nection between the main cylinder of the printing 
machine and the feeding mechanism. 

Fig. 3 is a central vertical sectional view of the 
feeding rechanisa. 

Fig. 38 is a diagraminatic view, from the Sayne 
point of view as Fig. 3, showing the conveyor. 

Fig. 4 is a side elevation of the feeding mech 
anism, 

Fig. 5 is a plan view of the feeding mecha 
ism with certain parts removed showing a frag 
ment of the press to which the feeing mecin 
anism is attached. 

Fig. 6 is an elevation of the feeding mechanism 
as viewed from its delivering end, that is, as 
viewed from the left of Figs. 3 and 4 and from 
the line 6-6 of Fig. i. 

Fig. is a fragmentary view of the picker mechs 
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anism, separator mechanism and hold-down 
mechanism of Fig. 3 on a larger Scale. 

Flg. 8 is a fragmentary view of the mechanism 
of Fig. 7 as viewed from the left side of Fig. 7. 

Fig. 9 is a vertical sectional view on the line 
9- 9 of the hold-down mechanism of Fig. 8. 

Fig. 10 is a diagrammatic view of a suction 
picker nozzle, a suction stripper nozzle and art 
air blast for fanning the trailing edge portions of 
the top sheets of the stack. 

Fig. 11 is a view similar to Fig. 10 showing a 
subsequent position of the stripper nozzle. 

Fig. 12 is a view similar to Fig. 11 showing a 
subsequent position of the Suction picker nozzle. 
A preferred form of feeding machine according 

to this invention is indicated generally at in 
Fig. 1 and shown as combined with a lithographic 
printing press 2 of the general type described in 
my United States Patent No. 2,257,490. The 
press includes a main drum 3 serving both as a 
carrier for the lithographic sheet or plate and 
as the platen member in printing, and includes 
a rubber covered offset or blanket drum 4 of half 
the circumference of the main drum 3. For Sim 
plicity of illustration the various other sheet 
handling elements of the press, such as the sheet 
conveyor mechanism and the movable paper stops 
are not shown, it being sufficient to refer to Said 
patent as showing suitable constructions by 
which all of these mechanisms are driven from 
the drums 3 and 4, it being understood that these 
drums are themselves positively driven by a suit 
able motor. This press may be referred to as ill 
lustrative of one form of sheet-treating machine 
with which the feeding mechanism of the pres 
ent invention is adapted to be combined. 
As indicated in Figs. 4 and 5 a stack 2 of 

paper is carried upon the upper surface of a 
table 3 which is automatically elevated by ele 
vating means indicated generally by the refer 
ence character 4 controlled by a paper stack 
control feeler roller fis as hereinafter described. 
The leading edges of the sheets, as they lie in 
the stack 2, are abutted against and aligned by 
stationary vertical guides 84 (Fig. 3), and the 
paper stack table 3 may, as shown, be mounted 
at an inclination to the horizontal. 
A conveyor 6, having open portions alter 

nating with relatively closed portions 8 is 
mounted for continuous travel around the paper 
stack 2, clockwise as seen in Fig. 1 and counter 
clockwise as seen in Figs. 3, 3a and 4. Single 
sheet-elevating picker mechanism indicated gen 
erally at 9 is adjustably positionable lengthwise 
of the direction of travel of the conveyor past 
the picker mechanism and is reciprocatable up 
and down in timed correlation with the move 
ment of the conveyor 6 so that a portion of 
the mechanism 9 may go down through the open 
portions fl of the conveyor and then lift the 
right hand edge portion 20 (Figs. 10-12) of the 
top sheet 2 of the stack 2, up above the path 
of the conveyor, as hereinafter described more 
fully. The sheet elevating picker mechanism 9 
maintains the portion 20 of the sheet 2 in an 
elevated position above the level of the conveyor 
6 thereat so that a relatively closed portion 8 

of the conveyor may pass beneath the sheet 2 
and complete the separation of this sheet from 
the stack. When the sheet 2 is completely su 
perpoSed upon a closed portion 8 of the convey 
or, the picker mechanism 9 releases its tempo 
rary hold upon the sheet 2 and allows the same 
to fall by gravity upon the portion 8. The 
closed portion 8 of the conveyor, moving to the 
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left (Fig. 3), toward the printing press, trans 
ports the sheet 2f into the press in the direction 
of the arrow (Figs, 3 and 3). 
The frame of the feeding mechanism consists. 

primarily of two spaced vertical frame plates 24 
and 25, maintained in substantially-fixed rela 
tion to each other by suitable tie bars well known 
in the art. 
Trunnioned between the inner opposed sur 

faces of the plates 24 and 25 are a plurality of 
axles 26, 27, 28 and 29, free to rotate in bearings 
on plates 24 and 25. The axles 28-29 inclusive, 
carry keyed thereupon pairs of sprockets 30-3, 
32-33, 34-35, 36-37 (see Figs. 1 and 3). En 
circling and engaged with the sprockets 3D, 32, 
4 and 36 is a sprocket chain 38; while encircling 
the sprockets 3, 33, 35 and 37 in a sprocket 
chain 39. Joining the chains 38 and 39 are cross 
bars 40. These bars in addition to interconnect 
ing the chains 38 and 39 at the extremities of 
Said bars, have attached thereto carrier cords 
which constitute the relatively closed portions 8 
of the conveyor, the three sets of carrier cors 
being indicated respectively by reference char 
acters 8, 8b and 8. Each of said sets of 
cords may for example include nineteen cords as 
shown in Fig. 5. 
Three sets of cords 8, 8b and 80 travel 

Substantially in the same planes as the chains 
38 and 39 and are supported in this course of 
travel by rollers. 26, 2.7a, 28a and 29a fixedly 
mounted upon the respective axles 26-29. 
Thus, with the carrier cords, carrier bars and 

chains, as well as the rollers, axles and sprockets, 
the conveyor 6 moves as a unit. The carrier 
cords form, together with the carrier bars, the 
three relatively closed portions 8 of the con 
veyor f6 while the spaces between the outer free 
edges of the opposed pairs of carrier bars form 
the relatively open portions 7 of the conveyor 6. 
As the cords pass around the roller 26 on axle 

28 the sheet leaves the path of the cords and 
paSSes into the printing machine in the direc 
tion of arrow , preferably passing over a smooth 
stationary bar 0 and beneath a plurality of 
light smooth balls f which are loosely mounted 
in brackets f2. Preferably guide wires 50 are 
provided above the conveyor to keep the sheet 
from being displaced from the upper course of 
the conveyor and to guide the sheet in between 
the bar ft 0 and the balls ff. 

6) 
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Axle 26 is driven through bevel gears OO and 
Of (Fig. 2) from a vertical shaft 02 which in 

turn is driven by bevel gears 03 and f O4 from a 
stub shaft 05 mounted on the frame of the 
printing press. Stub shaft C5 is driven through 
a sprocket 06 by a chain foll from a sprocket 08 
on the shaft of main cylinder 3 of the printing 
press. Thus the movement of axle 26, the 
Sprockets 30, 3 thereon, chains 38 and 39 and 
the rest of the conveyor, is in timed relation to 
the printing operation of the press. For each 
rotation of the main cylinder 3 of the press the 
conveyor 6 delivers one sheet to the press. 
The feeding machine is preferably connect 

ed to the printing machine 2 by hinges fo9 (Fig. 
1), in addition to the above-described geared con 
nections of which the vertical shaft 02 consti 
tutes in effect a hinge pin. The vertical axis of 
the hinges 09 is in prolongation of vertical shaft 
02. Thus the feeding mechanism can be swung 

about this vertical axis in a counterclockwise di 
rection as viewed in Fig. 5, completely exposing 
the entrance end of the printing machine for 
any necessary adjustments or repair to either 
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the printing machine or the feeding machine. 
Rollers a on the base of the feeding machine 
support this machine from the floor and enable 
it to be swung about the vertical axis as above 
described. In this swinging of the feeding na 
chine, the mechanical connections between the 
axle 2 of the feeding machine and the main cyl 
inder 3 of the printing machine are retained in 
mesh, so that when the feeding mechanism is 
returned to its normal position with relation to 
the printing machine, the timing between the 
printing mechanism and the conveyor and other 
parts of the feeding mechanism is undisturbed by 
the feeding machine having been swung. 

Air blast nozzles 3 are preferably provided, 
adapted to blow air downwardly on the sheet 
on the conveyor, insuring good frictional contact 
between the sheet and the cords of the conveyor 
as the sheet is advanced into the press. 
Air blast nozzles 4 are preferably provided, 

adapted to blow air generally upwardly to aid in 
separating the sheet from the cords as the cords 
pass around the roller 26 and to aid in causing 
the sheets to follow the guide wires 50 in pass 
ing from the cords of the conveyor to the bar 

D and balls . 
The paper elevating or picker mechanism 9 in 

cludes a plurality of suction pick-up fingers 52, 
for example, four, mounted in a horizontal Sup 
port member 5. The pick-up fingers are ver 
tically and horizontally adjustable within the 
Enember 5 and adapted to be held clamped 
thereto by suitable rotatable clamps 55. The 
pick-up fingers at their lower ends open into rub 
ber cups 56. 

In the uppermost position of the horizontal 
support member 5 the cups 56 of the pick-up 
fingers 52 are in a position above the plane of 
the upper course of travel of the conveyor. 

Each end of the support member 58 has de 
pending therefrom a slide member 57 mounted in 
a channeled guide 58 in a carriage 63 for move 
ment of the support member 5 and its pick-up 
fingers 52 perpendicular to the upper course of 
travel of the conveyor. 

Isach carriage 63 is slidably mounted upon two 
guide bars 66 and 67 (Figs. 3, 7 and 8) secured 
to the frame of the machine and substantially 
parallel with the upper surface of the table 3, 
With the top sheet 2, and with the upper course 
of the conveyor. 

he carriages 63 at the opposite sides of the 
machine may be shifted in unison, lengthwise of 
the upper course of travel of the conveyor, by 
rotating a shaft, 33 which is mounted at its ends 
in the two carriages. Shaft 3 carries adjacent 
its ends pinions 3 which mesh with station 
ery rack bars 32 beside the guide bar 66, and 
carries a knurled handle 30. 
The upper portion of each carriage 63 is pro 

vided with a set screw 3 adapted to clamp the 
carriage to the guide bar 66 in any desired pos 
sition of the carriage. 

3y virtue of the adjustability of the carriage 
33 just described, the suction cups 56 of the pick 
up fingers 52 may be adjustably positioned so 
that they may engage the topmost sheet 2 in 
the stack 2 at a point, adjacent the edge 
thereof (Fig. 10) and this relative positioning 
may be maintained even when the length of the 
sheet 2 differs from that shown in the draw 

S. 
Thus, with shorter sheets than shown in the 

drawings, the right-hand edge of the stack 
and the right-hand edge portion 20 of the top 
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most sheet will lie farther to the left in Figs, 
3, 4 and 10, and the carriage 63 and its suction 
pick-up fingers will be correspondingly shifted 
to the left, that is, in the direction of feed of the 
sheets. The conveyor 8 moves in timed rela 
tion to the printing cycle, for instance, as shown, 
in timed relation to the rotation of the cooper 
ating printing rolls 3 and 4 of the press. The 
leading edge of each sheet of the stack, that is, 
the edge that goes first out of the feeding ma 
chine, is positioned against vertical guides 84, 
regardless of the length of sheet. The suction 
pick-up fingers are caused to release the sheet 
in timed relation to the cycle of travel of the 
conveyor, as hereinafter described. Thus when 
the sheet 2 f, stripped from the stack by the con 
veyor, is released by the suction pick-up fingers 
52, the leading edge (left edge in Figs. 3 and 4) 
will occupy substantially the same position on 
the conveyor regardless of the length of the 
sheet. This is advantageous in preserving con 
stancy of timing of the arrival of the leading 
edges of sheets of any lengths at the various po 
sitions at which they are received by moving 
parts of the printing press. 
The picker mechanism has a cycle of up and 

down movement in timed relation to the cycle 
of movement of the conveyor such that the pick 
up fingers 52 reach down beneath the level of 
the conveyor, engage the trailing edge portion 
of the top sheet of the stack and lift such edge 
portion above the level of the conveyor, all while 
an open portion 7 of the conveyor is passing the 
pick-up fingers. Provision is made for setting 
back the cycle of movement of the picker mech 
anism relative to the cycle of travel of the con 
veyor when the picker mechanism is shifted in 
the direction of travel of the conveyor (for feed 
ing shorter sheets) and for setting forwardly the 
cycle of movement of the picker mechanism rel 
atively to the cycle of travel of the conveyor when 
the picker mechanism is adjusted in a direction 
opposite to the direction of travel of the conveyor 
(for feeding longer sheets). Due to this pro 
vision, the open portions of the conveyor can 
be relatively short and still provide adequate 
clearance for the picker mechanism in both ex 
tremes of lengthwise adjustment of the picker 
mechanism, relative to the conveyor, it being 
assured that in no position of lengthwise ad 
justment of the picker mechanism will the pick 
1p fingers either descend so soon as to strike 
a closed portion of the conveyor or be down at 
the level of the conveyor SC late as to be struck 
by a closed portion of the conveyor. 
A preferred mechanism for thus setting the 

cycle of movement of the picker mechanism back 
or forwardly in accordance with the lengthwise 
position of the picker mechanism preferably in 
cludes a sprocket and driving connections from 
the Sprocket to the picker mechanism, the 
Sprocket and the said driving connections being 
shiftable lengthwise with the picker mechanism. 
Thus the carriage 63 (Fig. 8) preferably is 

provided with a vertically slidable member 6 
connected at its top to the supporting member 
5 and carrying at its lower end cam follower 
rollers 6 adapted to ride on the surface of a 
cam Slb carried by the carriage 63, to cause the 
Supporting member 5A and its pick-up fingers 52 
to reciprocate as the cann Gb rotates. Cam 6b 
is adapted to be rotated by a gear 62, fixed there 
to, and a pinion 64, shaft 65, and sprocket 65, 
also carried by the carriage 63. The sprocket 
65, at an upper tangent thereof, is adapted to   
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mesh constantly with a chain movable in timed 
relation to the corveyor. Preferably, this chain 
is one of the chains at the conveyor, for instance, 
as herein shown, the chain 39. 
Ordinary rotation of the sprocket is by the 

chain 39 during normal running of the machine 
causes the support member 5 and the pick-up 
fingers 52 to reciprocate up and down in timed 
relation with the cycle of movement of the chain 
39 and conveyor. Shifting the picker mechanism 
in the direction of travel of the conveyor imparts 
a backward rotation to the sprocket 65, that is, 
turns the sprocket reversely to its normal move 
ment, and so sets back the cycle of movement of 
the picker mechanism relative to the cycle of 
travel of the conveyor. Similarly, shifting the 
picker mechanism in a direction opposite to the 
direction of travel of the conveyor sets the cycle 
of movement of the picker mechanism forwardly 
relative to the cycle of travel of the conveyor. 
The suction within the fingers 52 and cups 56 

is provided through a pipe 73 (Fig. 3) connected 
through a flexible connection 73a (Fig. 1) to any 
suitable source of suction or air at reduced pres 
sure within the casing of the printing press. 
Pipe 73 communicates with a valve 74 and pipes 
58, 5b and 75c (Fig. 3), pipe 75c being connected 
by fiexible tubes 83 to the Several fingers 52. 
Walve 74 is operated in proper sequence and 

correlation with the movement of the conveyor 
6. A can 76 intermittently engages a pivoted 
element of the valve to admit air at atmos 
pheric pressure to the waive 74, through an open 
ing 74 uncovered by element 77, flexible tubes 
83 and pick-up fingers 52, so as to break the suc 
tion with which the pick-up fingers hold the 
sheet. 
Cam 6 is keyed to a shaft 8 (Fig. 6) which 

carries a gear 79 keyed thereto. Gear 9 meshes 
with a pinion 80, keyed to a gear 8, which, in 
turn, meshes with a pinion 82 keyed to the con 
veyor sprocket shaft 26. The shaft 26, through 
which the valve 74 is actuated as above de 
scribed, is correlated to the traveling movement 
of the conveyor, and the operating connections 
from the shaft 26 to the valve 74 are so arranged 
that when the leading edge of each set of cords 
f8, 8b and 8c reaches the leading edge of the 
top sheet of the stock, the paper sheet then being 
fully superposed upon the set of cords by travel 
of the set of cords underneath the sheet, the suc 
tion in the pick-up fingers 52 is broken and the 
sheet is released to be carried along with the 
cords with its leading edge in a predetermined 
position on the cords regardless of the length of 
the sheets and regardless of the lengthwise ad 
justment of the mounting for the picker mecha 
nism. Thus in feeding from different stacks of 
different sheet lengths the sheets are released to 
the conveyor with their leading edges in sub 
stantially the same position adjacent to the lead 
ing edges of the closed portions of the conveyor, 
regardless of the length of the sheet. Following 
release of the sheet, the valve T4 is restored by a 
spring 74b to a position in which it causes the 
Suction to be reapplied to the pick-up fingers. 
In due time the pick-up fingers move downwardly 
through an Open portion f of the conveyor and 
again lift the right-hand edge portion 20 of the 
top sheet of the stack up above the path of the 
next approaching set of cords. 
The feeding machine preferably includes 

means operating in conjunction with the pick-up 
fingers and conveyor for insuring that the trail 
ing edge portion of Only One sheet will be raised 
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above the path of the conveyor at a time. The 
sheets in the stack may exert a considerable at 
traction upon each other, and it is desirable to 
break this attraction, insofar as it may exist 
between the trailing edge portions of the top and 
next to the top sheets, before the trailing edge 
portion of the top sheet is raised above the level 
of the conveyor. A preferred mechanism for this 
purpose will now be described. 
A transverse support 80, slidably adjustable 

manually lengthwise of the machine on guide 
bars 67 at either side of the machine, carries a 
plurality of air blast nozzles 40. These nozzles 
are adapted intermittently to direct blasts of air 
against the upper portion of the face of the stack 
at which the trailing edge portions of the sheets 
lie, thus fanning out the top several sheets and 
accomplishing the first part of the elevation of 
the trailing edge portion of the top sheet. 
A plurality of hold-down devices indicated gen 

erally at 45 are also carried by the support 80. 
Each hold-down device includes a vertical suction 
tube 47 and the several such tubes are connected 
by suitable connections, including a flexible con 
duit 75d, to the suction conduit 75a, (Fig. 3) so as 
to be subjected to suction at the same time as 
the picker fingers 52. An upper hollow element 
449 of generally inverted J-shape has a vertical 
portion having a sliding fit within the tube 47 
and a generally horizontal portion extending out 
wardly through a slot in the wall of tube 47, 
this horizontal portion Overlying the trailing edge 
portion of the stack and terminating in a down 
wardly opening nozzle 50. Normally a spring 
5 maintains the upper element 49 in a raised 

position slightly above the level of the stack, 
against a stop pin 5. 

In the operation of lifting a sheet from the 
stack the sheets are first fanned out by means of 
the air blasts from nozzles 40 as above described 
and as diagrammatically shown in Fig. 10. The 
top sheet is thus brought into contact with the 
hold-down nozzles 50. At this stage the leak 
valve closure 77 (Fig. 3) in the suction system 
is closed so that the suction of conduit 73 is ap 
plied to conduit 75 which in turn is in com 
munication with the picker cups 56 and the hold 
down nozzles f$0. However, until the picker cups 
56 also make contact with the top sheet, the open 
picker cups allow entrance of air into the Suction 
system, and only a slight suction is present in 
the hold-down nozzles 50. The blasts of air 
from nozzles f40 are continued until the picker 
cups engage the top sheet. 
When the downwardly moving suction picker 

cups 56 engage the top sheet as indicated in Fig. 
11, air can no longer enter the suction system 
through either the hold-down nozzles 50 or the 
cups 56, the top sheet becomes firmly attached 
to the cups 56, and the degree of vacuum in the 
hold-down nozzles 50 and the tubes 47 in 
creases, with the result of drawing the upper 
elements 49 of the hold-down devices down 
wardly (or more accurately stated, permitting 
atmospheric pressure to move these elements 
downwardly) toward or against the solid por 
tion of the stack as indicated in Fig. 11, against 
the action of the springs 5, bending the trail 
ing edge portion of the top sheet downwardly. 
As the cups 56 then begin to rise with the en 

gaged portion of the top sheet, the trailing edge 
portion of the top sheet is further bent as the 

y rising cups 56 pull it from beneath the hold-down 

75 
nozzles 50. 
The bending of the trailing edge portion of the 

  



top sheet, by the cooperating action of the hold 
down nozzles and the picker cups breaks any at 
traction that may exist between the trailing edge 
portions of the top and next to the top sheets. 
Then when the top sheet has been withdrawn 
from beneath the hold-down nozzles 50, these 
nozzles exert their suction upon the next suc 
ceeding sheet, tending to hold it from being with 
drawn. 
The picker cups 56 rise above the conveyor in 

time to hold trailing edge portion of the sheet 
above the level of the conveyor when a relatively 
closed portion 8 of the conveyor passes beneath 
the sheet as diagrammatically shown in Fig. 12. 
Finally when the conveyor has completed the Sep 
aration of the top sheet from the stack, the can 
6, (Fig. 3) opens the leak valve closure 77, 

breaking the suction in both the suction cups and 
the hold-down nozzles. The suction cups release 
the sheet, and the hold-down nozzles release their 
hold on the top of the stack and rise again to 
the position of Fig. 10. 
The leak valve closure 7 then closes causing 

the suction conduit 73 to apply its suction to 
the open picker cups and hold-down nozzles, in 
preparation for the elevation of the next sheet 
from the Stack. 
The air blast nozzles i3 which blow air down 

wardly on the sheet on cords of the conveyor 
and the air blast nozzles 4 which aid in separat 
ing the sheet from the cords of the conveyor are 
in operation principally in connection with the 
delivery of a sheet from the feeding machine into 
the press or other sheet handling machine. Air 
blast, nozzles 40 are in Operation principally in 
connection with preparing the top sheet for eleva 
tion by the picker cups 56. 
The air blast nozzles 3 and 4 are connected 

by a common conduit d6 (Fig. 4) to one exit of a 
two-exit piston valve 6 (Figs. 4 and 6). The 
air olast nozzles 40 are connected by a flexible 
conduit 63 and a conduit 64 to the second exit 
of the two-exit piston valve 6i. Air under press 
sure is supplied to the interior of valve 88 
through a conduit 66, communicating with any 
suitable source of compressed air Within the 
framework of the printing press through a flexible 
connection 6 located adjacent to the axis of 
he inged connection of the feeding Raachine 
to the press. 
A piston 68, reciprocated by a yoke 69 which 

carries a, can follower roll acted on by a can 
OS shaft, 8, directs the air alternately from 

'yalive 3 to conduit 6 leading to the air noz 
2ies 39, and to conduit 60 leading to the air 
biast nozzles 3, 4. Thus at each rotation 
of shaft 8, the air blast nozzles 40 and the air 
blast nozzles 3, & are operated in the proper 
Secerce. 
While any desired mechanism may be employed 

to maintain the top of the paper stack 2 at the 
prope level, a preferred form of such mechanism 
Will row be described. 
The paper stack table 3 may be supported 

by a bracket 85 slidatie vertically on guide bars 
89. At each side of the machine a chain 90 (Fig. 
6), connected to the supporting bracket 85, 
meshes with a sprocket 9 fast on a shaft, 35. 
Each shaft 95 carries adjacent one end thereof 
a work gear 96 (Fig. 3) which is in resh with a 
Wor; 3. The two worms 9 at either side of 
the inachine are keyed on a common shaft 98 
having keyed thereto a, ratchet-wheel 200 (Fig. 
4). Rotatably mounted upon the Shaft 98 and 
inwardly of the ratchet-wheel 290 is an eccentri 
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10 
cally weighted pawl-carrying plate 20. A paw 
202 is pivotally mounted on the upper portion 
of the plate 20 So that gravity will act to cause 
the pawl 202 to engage the teeth of the ratchet 
wheel 200. The center of gravity of the plate 
20 is disposed toward the right of the shaft 98 
as Seen in Fig. 4. This disposition of the center 
of gravity causes the plate 20 to rotate about 
the shaft 98 in a clockwise direction as viewed 
in Fig. 4, keeping a pin 203 which is carried by 
plate 20 in engagement with the upper end of 
a slot 204 in a pitman 205. The lower end of 
the pitman is pivotally connected to an eccentric 
205 on the previously mentioned shaft 8. 
Uninhibited operation of the structure just die 

Scribed will result in stepped rotation of the shaft 
98 since each rotation of the shaft 8 will cause 
the pawl 202 to engage a number of teeth and 
rotate the ratchet-wheel 200. 
The operation of the plate 26 and the pawl 

202 is controlled by the height of the paper stack 
2 through the action of a paper stack height 

control feeler roller 5, (Fig. 3) carried by the 
upper end of a member 88 which is slidable verti 
cally in a channel in guide 84. Roller 5 bears 
upon the topmost sheet 2 and changes in the 
height of the Stack 2 are translated into verti 
cal movement of member 88. Member 88 at the 
lower end thereof is pivotally connected to the 
inner arm of a double crank 206 (Fig. 3) of which 
the outer arm (Fig. 4) is pivotally connected to 
the lower end of a connecting rod 207. Rod 2 
may have the effective length thereof adjusted by 
the use of clamping means 208. Thus, the means 
208 adjustably clamps the lower end of the rod 
20 to the outer arm of the crank 206 as well 
as pivotally interconnects these parts. 
The upper end of the rod 207 is provided with a 

slotted head 209 which slidably engages a pin 
20 on the right end of a lever 2 which is pivot 
ally mounted intermediate the ends thereof upon 
a Stud 22 projecting horizontally from the plate 
26. The end of the lever 2 i? opposite to the pin 
2) is adapted to detain a shoulder 20 a which is 

5 integral with plate 20, thus preventing the plate 
fron rotating counterclockwise as viewed in 
Figure 4. As the height of the top of the stack 
32 decreases, the control feeler roller 5 and mem 
ber 88 descend, the crank 236 rotates, the con 
necting rod 27 descends and the detent lever 
2. A disengages the shoulder 20 and allows the 
plate 28 to rotate counterclockwise as viewed in 
Figure 4, bringing the pawl 282 into position to 
engage a new tooth or teeth on the ratchet 
wheel 200. Operation of the pitman 205 then 
results in actuating the ratchet-wheel to turn 
the ratchet-Wheel 20, Shaft 98, and shaft 95 
and move the chain 9 to lift the table 3 and 
thereby raise the top of the stack to the desired 
position. A handwheel 98 may be provided on 
shaft 98 for lowering and adjusting the paper 
stack table. 

This applicaton is in part a continuation of 
my applicaton Serial No. 490,556, filed June 2, 
1943 (now abandoned). 
While the dra WingS ShOW the Conveyor as hav 

ing three open portions and three relatively 
closed portions, the conveyor may have a greater 
or lesser number of Such portions depending upon 

70 the size and shape of the stack. 
I claim: 
1. In a sheet-feeding machine of the type in 

cluding an endless conveyor having Open and 
relatively closed portions, sheet picker mecha 

75 nism movable in a cycle through an open portion 
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of the conveyor to pick up the trailing edge pore 
tion of the top sheet of a stack and hold said 
edge portion above the conveyor until after a 
closed portion of the conveyor has intervened 
between said sheet and the stack, the combina 
tion of a mounting for the picker mechanism 
adjustable lengthwise of the travel of the con 
veyor past the picker mechanism, permitting the 
picker mechanism to act on the trailing edge 
portions of sheets of various lengths stacked with 
their leading edges in a predetermined position 
driving mechanism for the picker mechanism ar 
ranged to cause the time of start of Such cycle 
of movement of the picker mechanism to be de 
pendent upon the position of lengthwise adjust 
ment of the mounting for the picker mechanism, 
and means for causing the picker mechanism to 
release the sheet when the endless conveyor 
reaches a predetermined position regardless of 
the position of lengthwise adjustment of the 
mounting for the picker mechanism. So that in 
feeding from stacks of different sheet lengths 
the picker mechanism is adapted to release the 
sheets to the conveyor with their leading edges 
in Substantially the Sane position on the Con 
veyor regardless of the length of the sheet. 

2. In a sheet-feeding machine of the type in 
cluding an endless conveyor having open and 
relatively closed portions, sheet picker mechanism 
novable in a cycle through an Open portion of 
the conveyor to pick up the trailing edge por 
tion of the top sheet of a stack and hold said 
edge portion above the conveyor until after a 
closed portion of the conveyor has intervened 
between Said sheet and the stack, the combina 
tion of a stack guide for the leading edges of 
the sheets of the stack, a mounting for the picker 
mechanism adjustable lengthwise of the travel of 
the conveyor past the picker mechanism, permit 
ting the picker mechanism to act on the trailing 
edge portions of sheets of various lengths stacked 
with their leading edges against said guide, driv 
ing mechanism for the picker mechanism ar 
ranged to cause the time of start of such cycle 
of movement of the picker mechanism to be de 
pendent upon the position of lengthwise adjust 
ment of the mounting for the picker mechanism, 
and means for causing the picker mechanism 
to release the sheet when the endless conveyor 
reaches a predetermined position regardless of 
the position of lengthwise adjustment of the 
mounting for the picker mechanism so that in 
feeding from stacks of. different sheet lengths 
the picker mechanism is adapted to release the 
sheets to the conveyor with their leading edges in 
Substantially the same position on the conveyor 
regardless of the length of the sheet. 

3. In a sheet-feeding machine of the type in 
cluding an endleSS Conveyor having open and 
relatively closed portions, sheet picker mechanism 
having a cycle of movement through an open por 
tion of the conveyor to pick up the trailing edge 
portion of the top sheet of a stack and hold said 
edge portion above the conveyor until a closed 
portion of the Conveyor intervenes between said 
sheet and the stack, the combination of an ad 
justable mounting for the picker mechanism per 
mitting the picker mechanism to be shifted 
lengthwise of the travel of the conveyor past the 
picker mechanism, and means for setting back 
the cycle of movement of the picker mechanism 
relative to the cycle of travel of the conveyor 
when the picker mechanism is shifted in the 
direction of travel of the conveyor and for setting 
forwardly the cycle of movement of the picker 
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mechanism relatively to the cycle of travel of the 
conveyor when the picker mechanism is adjusted 
in a direction opposite to the direction of travel 
of the conveyor. 

4. In a sheet-feeding machine of the type in 
cluding an endless conveyor having open and 
relatively closed portions, sheet picker mechanism 
having a cycle of movement through an open por 
tion of the conveyor to pick up the trailing edge 
portion of the top sheet of a stack and hold said 
edge portion above the conveyor until a closed 
portion of the conveyor intervenes between said 
sheet and the stack, the combination of an ad 
justable.mounting for the picker mechanism per 
mitting the picker mechanism to be shifted 
lengthwise of the travel of the conveyor past the 
picker mechanism, means for setting back the 
cycle of movement of the picker mechanism re 
lative to the cycle of travel of the conveyor When 
the picker mechanism is shifted in the direction 
of travel of the conveyor and for setting forwardly 
the cycle of movement of the picker mechanism 
relatively to the cycle of travel of the Conveyor 
when the picker mechanism is adjustable in a 
direction opposite to the direction of travel of 
the conveyor, and means for causing the picker 
mechanism to release the sheet at a Substantially 
constant point in the cycle of travel of the con 
veyor. 

5. In a sheet-feeding machine of the type in 
cluding an endless conveyor having Open and re 
latively closed portions, sheet picker mechanism 
having a cycle of movement through an Open 
portion of the conveyor to pick up the trailing 

SS edge portion of the top sheet of a stack and hold 
said edge portion above the conveyor until a 
closed portion of the conveyor intervenes between 
said sheet and the stack, the combination of an 
adjustable mounting for the picker mechanism 

80 permitting the picker mechanism to be shifted 
lengthwise of the travel of the conveyor past the 
picker mechanism, a chain movable in timed 
relation to the movement of the conveyor, a 
Sprocket and driving connections from the 

45 Sprocket to the picker mechanism, Said sprocket 
and driving connections being shiftable with the 
picker mechanism, and Said Sprocket being in 
constant mesh with said chain, whereby shifting . 
of the picker mechanism in the direction of travel 

50 of the conveyor turns said sprocket reversely to 

55 

00 

its normal movement and so sets back the cycle 
of movement of the picker mechanism relative to 
the cycle of travel of the conveyor. 

6. In a sheet-feeding machine of the type in 
cluding an endless conveyor having open and re 
latively closed portions and including a chain, 
sheet picker mechanism having a cycle of move 
ment through an open portion of the conveyor to 
pick up the trailing edge portion of the top sheet 
of a stack and hold Said edge portion above the 
conveyor until a closed portion of the conveyor 
intervenes between said sheet and the stack, the 
combination of an adjustable mounting for the 

85 picker mechanism permitting the picker mecha 
nism to be shifted lengthwise of the travel of the 
conveyor past the picker mechanism, a sprocket 
and driving connections from the sprocket to the 
picker mechanism, Said sprocket and driving con 

70 nections being shiftable with the picker mecha 
nism and Said Sprocket being in constant mesh 
with said chain, whereby shifting of the picker 
mechanism in the direction of travel of the con 
veyor turns Said sprocket reversely to its normal 

75 movement and so sets back the cycle of movement 
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of the picker mechanism relative to the cycle of 
travel of the conveyor. 

7. A sheet-feeding machine comprising, a sheet 
stack, an endless conveyor moving around said 
stack and adapted to carry away sheets succes 
sively lifted from the stack, said conveyor includ 
ing spaced chains and means for engaging and 
driving said chains, picker means for lifting Suc 
cessive sheets from the stack to enable the same 
to be received on the conveyor, means for recip 
rocating said picker means including a driving 
element in constant mesh with and driven by at 
least one of the chains, and means by which the 
picker means is adjustable longitudinally of the 
stack without disturbing the engagement of the 
driving element with the conveyor chain. 

8. In a sheet-feeding machine, a sheet stack, 
a continuous conveyor of endless form movable 
around the stack, said conveyor having Open pore 
tions and relatively closed portions, sheet-elevat 
ing pickers entering through the open portions 
and raising a part of each sheet therethrough 
whereby it may be held for reception upon a 
closed portion of the conveyor, means for rais 
ing and lowering the pickers including a driving 
element, means for moving the conveyor, the 
driving element being in meshed engagement 
with the conveyor-moving means, and means for 
adjustably positioning the picker means length 
wise of the stack without disturbing the meshed 
relationship of the driving element and con 
Weyor-moving near S. 

9. In a sheet-feeding machine, a sheet stack, 
a continuous conveyor including a pair of endless 
chains, means for imparting movement to said 
chains, sheet-carrying elements supported from 
the chains and carried thereby over the sheet 
stack, suction picker means for raising successive 
sheets from the stack to enable the sheet-carry 
ing elements to move below then to support and 
carry away said successive sheets, means for rais 
ing and lowering said suction picker means in 
cluding a driving element in mesh with at least 
one of the endless chains whereby it is driven 
thereby, and means by which the suction picker 
means may be shifted lengthwise of the stack 
and positioned at a selected location thereover 
without disengagement of the driving element 
from its meshed engagement with the chain. 

10. In a sheet-feeding machine, a sheet stack, 
an endless chain conveyor for receiving successive 
sheets lifted from the stack, a Suction picker for 
raising successive sheets from the stack whereby 
they may be received upon the conveyor, meals 
for driving the conveyor, means for reciprocating 
the suction picker including a Sprocket in con 
stant engagement with an endless chain of the 
conveyor, means for adjustably positioning the 
picker relative to the length of the sheets in the 
stack, the arrangement of the picker-reciprocat 
ing means and conveyor-driving means being 
such that the relationship between the same is 
not disturbed by a shift in the position of the 
picker means relative to the Stack. 

11. A sheet-feeding machine including means 
for lifting an edge portion of the top sheet of 
a stack, a sheet picker mechanism adapted to 
engage said lifted edge portion and lift it fur 
ther, a hold-down member normally located above 
the level of the top sheet of the stack, and means 
for raising the picker mechanism and lowering 
the hold-down member while each engages the 
said top sheet, so as to bend a portion of the 
gleet between the picker mechanism and the 
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14 
hold-down member and break the attraction be 
tween the top and next to the top sheets. 

12. A sheet-feeding machine including an end 
less conveyor having open and relatively closed 
portions, means for holding a stack of sheets 
inside the path of said endless conveyor, means 
for lifting the edge portion of the top sheet of 
the Stack, sheet picker mechanism movable from 
above the path of the conveyor through an open 
portion thereof to engage said lifted edge portion 
and raise it above the path of the conveyor, a 
hold-down member below the path of the con 
veyor and normally above the level of the top 
sheet of the stack, and means for lowering the 
hold-down member against the lifted edge por 
tion of the top sheet during engagement of said 
picker mechanism with the said top sheet, so as 
to bend a portion of the said top sheet between 
the picker mechanism and the hold-down mem 
ber and break the attraction between the top and 
next to the top sheets. 

13. A sheet-feeding machine including means 
for lifting an edge portion of the top sheet of a 
stack, a normally open suction hold-down nozzle 
normally located above the level of the top sheet 
of the stack in position for its opening to be 
obstructed by said lifted edge portion of the top 
sheet, a Suction picker nozzle movable into posi 
tion for its opening to be obstructed by said lifted 
edge portion, Suction connections to both said 
Suction nozzles adapted to reduce the internal 
preSSure in said suction hold-down nozzle when 
the openings of both of said suction nozzles are 
thus obstructed, and a mounting for said suction 
hold-down nozzle permitting the latter to be 
moved downwardly by atmospheric pressure upon 
Such reduction of internal pressure. 

14. A sheet-feeding machine including an air 
blast nozzle adapted to lift an edge portion of 
the top sheet of a stack, a normally open suction 
hold-down nozzle normally located above the 
level of the top sheet of the stack in position for 
its opening to be obstructed by said lifted edge 
portion of the top sheet, a suction picker nozzle 
movable into position for its opening to be ob 
structed by said lifted edge portion, suction con 
nections to both said suction nozzles adapted to 
reduce the internal pressure in said suction hold 
down nozzle when the openings of both of said 
suction nozzles are thus obstructed, and a mount 
ing for Said Suction hold-down nozzle permitting 
the latter to be moved downwardly by atmos 
pheric pressure upon such reduction of internal 
preSSu'e. 

15. A sheet-feeding machine including an end 
less conveyor having open and relatively closed 
portions, means for holding a stack of sheets in 
side the path of said endless conveyor, a nor 
inally open downwardly directed suction nozzle, 
norinally located above an edge portion of the 
top sheet of the stack, means for raising the 
top sheet into contact with said nozzle and then 
past said no.22le to a position above the path of 
the conveyor, and meanS for lowering Said nozzle 
to apply its suction to an edge portion of the 
next to the top sheet during raising of said top 
sheet. 

6. A sheet-feeding machine including means 
for lifting an edge portion of the top sheet of a 
stack, a suction picker nozzle engageable with the 
lifted portion of the top sheet, a normally open 
suction hold-down nozzle normally located above 
the level of the top sheet of the stack in posi 
tion for its opening to be obstructed by Said lifted 
edge portion of the top sheet, the suction picker 
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nozzle and the hold-down nozzle being open when 
not engaging a sheet, a connection between the 
suction picker nozzle and the hold-down nozzle 
such that when both nozzles are obstructed by 
a sheet, pressure drops in the interior of the 
hold-down nozzle, and means normally holding 
the hold-down nozzle elevated above the top of 
the stack and permitting the hold-down nozzle 
to be drawn downwardly by said drop in pressure. 

17. A sheet-feeding machine including means 
for holding a stack of sheets, means, including an 
air blast nozzle, for lifting an edge portion of the 
top sheet of the stack, a conveyor arranged to 
enter in between the said top sheet and the stack 
and adapted to convey sheets successively away 
from the stack, an air blast nozzle disposed to 
blow downwardly against sheets thus conveyed 
on said conveyor, and means for directing air 
under pressure alternately to said nozzles. 

18. A sheet-feeding machine including means 
for lifting an edge portion of the top sheet of a 
stack, a normally open Suction hold-down nozzle 
normally located above the level of the top sheet 
of the stack in position for its opening to be 
obstructed by said lifted edge portion of the top 
sheet, means for reducing the internal pressure 
in said Suction hold-down nozzle, and a mount 
ing for Said Suction hold-down nozzle permitting 
the latter to be moved downwardly by atmos 
pheric pressure upon Such reduction of internal 
pressure. - 

19. A sheet-feeding machine including an air 
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blast nozzle adapted to lift an edge portion of 
the top sheet of a stack, a normally open suction 
hold-down nozzle normally located above the 
level of the top sheet of the stack in position for 
its opening to be obstructed by said lifted edge 
portion of the top sheet, means for reducing the 
internal pressure in said suction hold-down noz 
zle, and a mounting for said suction hold-down 
nozzle permitting the latter to be moved down 
Wardly by atmospheric pressure upon such re 
duction of internal pressure. 

ROY ABERLE. 

REFERENCES CTED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number Name Date 
1,391,271 Payne et al. -------- Sept. 20, 1921 
1,498,965 Henderson --------- June 24, 1924 
1763,598 Christophel -------- June 10, 1930 
2,200,261 SpieSS -------------- May 7, 1935 
2,085,612 Spless ------------- June 29, 1937 
2,233,935 Blackhouse ---------- Mar. 4, 1941 
2,284,430 Jirousek ----------- May 26, 1942 

FOREIGN PATENTS 
Number Country Date 

375,260 Great Britain ------ Dec. 15, 1930 
449,133 Great Britain -------- Nov. 8, 1935 
555,946 Germany ----------- May 24, 1931 

  


