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ERNEST G. RIDER, OF PHILADELPHIA, PENNSYLVANIA, AssIGNOR. To STOKES AND 

SMITH COMPANY, OF PHILADELPHIA, PENNSYLVANIA, A CORPORATION OF PENN 
SYWANA 

METEOD AND APPARATUS FOR SHEET FEEDING 

Application filed August 18, 1928. Serial No. 299,215. 

My invention relates to a method and ap 
paratus of transporting sheets of paper, or 
the like, as from a stack thereof, singly and 
in succession to a desired point. . . 
In accordance with my invention, suction 

is applied to a sheet to lift it, as from the 
remainder of a stack of sheets, and during subsequent transportation, as in a rectilinear 
ath, the sheet is prevented by suction from eing acted upon by gravity; more specifi 

cally, suction is applied to raise a portion, as 
that adjacent an edge of the sheet, and there 
after other suction, preferably supplemented 
by a blast of air, is effective to move the sheet into engagement with conveying struc 
ture, which engagement is maintained, pref 
erably by the last named suction, during 
transportation of the wrapper. 

Further in accordance with my invention, 
and more specifically, the movement of the 
conveying structure, preferably a porous belt 
in contact with the apertured bottom wall of 
a suction chamber, is intermittent and the 
sheets are moved into engagement with belt 
in a region of suction during intervals in 
which the belt is stationary. 
My invention further resides in method 

and apparatus hereinafter described and 
3) 

5 

claimed. . 
For an illustration of one of the forms my 

invention may take, reference may be had to 
the accompanying drawings in which: 

Fig. 1 is a front elevational view of sheet 
feeding mechanism embodying my invention. 

Fig. 2 is an end elevational view of the 
mechanism of Fig. 1. 

Fig. 3 is an elevational view of the opposite 
end of the machine disclosed in Fig. 1. 

Fig. 4 is a top plan view of Fig. 1, with 
portions broken away to simplify explana 
tion and description of the mechanism. 

Fig. 5 is a fragmentary side elevational 
view of parts shown in Figs. 2, 3 and 4. 

Figs, 6 to 12 inclusive are fragmentary 
views disclosing different parts of the mecha 
nism and their position at different points in 
the cycle of operation. 

Figs. 18 to 16 are fragmentary views of a 
modified form of mechanism, disclosing parts 

thereof in their various positions during the 
cycle of operation. 

Referring to the drawings, the shaft 1 of 
roller 2 is journaled in the end frames 3, 4 
integral with or suitably attached to a base 
member 5 upon which is similarly disposed 
the end frames 6, 7 provided with bearings 
for supporting the shaft 8 of roller 9. Ex 
tending substantially the entire distance be 
tween the rollers 2 and 9, and supported at 
its ends, as by attachment to brackets 10 
forming part of the end frames, is a suction 
chamber 11, having a bottom wall of suitable 
material, as steel, provided with a large num 
ber of perforations. The interior of the 
chamber is in communication with a suction 
pump 12 through pipe 13 extending from 
the pump and opening into the side of the 
suction chamber. A conveyor belt 12a of 
suitable foraminous material, as canvas or 
more preferably of rubber having holes 
punched therethrough, as disclosed in Stokes 
Patent No. 17E. passes over the rollers 
2, 9, with the under surface of the upper 
portion of the belt resting on the top walf of 
the Suction chamber, and with the upper sur 
face of the lower belt portion in contact with 
the perforated bottom wall 13 of the suction 
chamber. On an extension of shaft 1, with in a housing 14, is loosely mounted a gear 15 
attached to or integral with a clutch mem ber 16 adapted to engage a co-operating 
clutch member 17 carried by clutch, collar 18 
freely movable longitudinally of shaft 1 but 
prevented from rotating relative thereto by key member 19. During engagement be. 
tween the clutch member 16 and 17, shaft 1 
is driven by motor 20 through belt 21, worm 
22, worm gear 23, gear 24, rotatable there 
with, gear 25, and gear 15. On the shaft 26 
of gear 24 is loosely mounted a member 27 
Secured in a desired angular relation with 
respect thereto by bolt28 whose head portion 
co-operates with a T-shaped slot in a face of 
the gear and whose threaded end is engaged by a locking nut 29 to clamp member 27 there 
between and gear 24. To member 27 is suit 
ably secured as by screw 30, a cam 31 adapted 
upon rotation of gear 24 to engage a cam 
roller 32 secured to one end of a pivoted lever 
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33 whose other end is provided with a yoke 
34 engaging and co-operating with clutch 
collar 18 to effect disengagement between 
clutch members 16 and 17. Reengagement 
between the clutch members 16 and 17, and a 
consequent movement of conveyor belt 12a. 
is reestablished upon engagement of the roller 
32 by a second cam member 35 which may be 
S E. secured to a face of gear 24. 
The angular relation between can members 
31 and 35, as fixed by adjustment of member 
27 as above described, determines the relative 
lengths of the periods of movement, and in 
ectivity of belt 12a. It will be understood 
however, that insofar as certain aspects of 
my invention are concerned, the clutch men bers and their operating mechanism may be 
dispensed with, and the shaft 1 continuously 
driven by motor 20. 
On a table or plate 36 is disposed a stack 

of sheets S with the front edges thereof in 
engagement with a guide plate 87 extending 
substantially the entire distance between the 
frame members 3, 4, and secured thereto near 
its lower edge, as by bolts 38. A bifurcated 
member 39 extends from the lower central 
portion of plate 37 towards the opposite end 
of the machine, the leg portions 40 providing 
bearings for shafts 41 and 42, to the latter 
of which is secured a gear 43 in meshing en 
gagement with rack bar 44 extending from 
and secured to table 36. There is also at 
tached to shaft 42, a gear 45 meshing with 
gear 46, secured on shaft 41, to which is also 
attached a ratchet gear 47. Downward 
movement of table 36, under the influence of gravity, is prevented by a locking pawl 
48 biased into engagement with ratchet 47 by spring 49. 
On the free end of lever 50, pivoted to an 

extension of frame 6, is mounted an actuating 
pawl 51, biased into engagement with ratchet 
wheel 47 as by a spring 52. Intermediate 
its ends, the lever 50 is connected by link rod 
53, as is most clearly shown in Figures 10 
and 11, to a telltale or feeler lever 54, loosely 
mounted on shaft 55, and adapted to engage 
and rest on, at its free end, the top of the 
stack S. As the sheets are removed from the 
stack as hereinafter described, the telltale 54 
moves downwardly, eventually to an extent 
causing the actuating pawl 51, to move into 
engagement with a lower tooth or ratchet 
wheel 47. Upon upward movement of lever 
54, as hereinafter described, ratchet wheel 47 
is moved to an extent determined by the ex 
tent of depletion of the stack, to cause upward 
movement of the table 36 through gear train 
46,46, 43 and rack bar 44. 
On rods 56, extending between the guide 

plate 37, and a cross member 57 of the frane 
having legs 6 and 7, is adjustably mounted a 
supporting structure 58 having free upstand 
ing portions 59 which pass freely through 
slots 60 in table 36 and which, together with 
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an integral portion 61, engage the front edges 
of the sheets and form a stop or guide there 
for. The shaft 55, above mentioned, is jour 
naled in brackets 62 projecting outwardly 
from cross piece 61. To the shaft 55 between 
the brackets 62 is secured a member 63 having 
a finger 64 adapted upon rotation of shaft 
55 to effect upward movement through ad 
justable screw 65 of telltale lever 54, which 
as above described is loosely mounted on shaft 55. 
To the opposite ends of shaft 55, are fixedly 

attached the hollow, sheet lifting arms 66, 
having a nozzle portion adapted to engage the 
sheet. The suction of a pump 67 mounted 
on a horizontal table portion 68 of the sup 
porting frame 58 and suitably driven as by 
electric motor 69, acts through pipe 70, hol 
low shaft 55, and hollow lifting arm 66 to 
hold the top sheet near its rear edge in con 
tact with the lifting arms, each of which is 
provided with a downwardly extending ex 
tension arm 71, having a camroller 72, adapt 
ed to be engaged by a lifting cam 73, secured 
to shaft 74 journaled in brackets 75 extending 
from member 61 of the supporting structure 
58. On one end of shaft 74 is fastened a 
bevel gear 76 meshing with bevel gear 77 
mounted on shaft 78 which is rotatable in a 
bearing member carried by a bracket 75. A 
bevel gear 79 secured to the other end of the 
shaft meshes with bevel gear 80 mounted 
on and adjustable longitudinally of shaft 81 
journaled at one end in frame 7 and at the 
opposite end in a bracket 82 extending from 
frame 3. On one end of shaft 81 is mounted 
a bevel gear 83 with which meshes a bevel 
gear 84 attached to one end of shaft 85 to 
whose other end is affixed a gear 86 meshing 
with gear 87 mounted on the same shaft and 
rotatable with gear 25. Periodically dur 
ing the continuous rotation of shaft 74 by 
motor 20, through the connecting mechanism 
above described, the cams 73 raise the sheet 
lifting arms 66, having clinging thereto the 
rear edge of the top sheet of the stack S. 
After certain extent of movement of the 

arms, the suction within chamber 11 is effec 
tive to draw the remainder of the sheet into 
intimate engagement with the bottom side of 
conveyor belt 12a. When the clutch mecha 
nism above described is utilized or operated, 
this movement of the sheet is effected while 
the conveyor belt 12a is stationary. Return, 
or downward movement of the lifting arms 66 
to engage the next sheet is effected in any 
suitable manner, as for example, by springs 
66 having their ends secured respectively to 
lifting arms 66 and to an abutment of men 
ber 6i. There is also mounted on shaft 74 in 
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tion of valve member 91 which controls the 
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between the top sheet and the conveyor belt 
has been effected to suitable extent, cam 88 
actuates valve member 91 to destroy the suc 
tion whereupon movement of the sheet with 
the conveyor belt in the direction of the arrow 
is not hindered by lifting members, 66. To assist in the separation of the top sheet 
from the remainder of the stack, there is pro 
vided at a proper time and for a suitable 
interval, a blast of air from nozzles 92 se 
cured to cylinders 93 in each of which is re 
ciprocable a piston valve 94 having a stem 
95 to the lower end of which is secured a cam 
roller 96 engaged by cams 97 secured to and 
rotatable with shaft 74. The air blast is de 
livered through pipe 98 from the exhaust 
of pump 67. When the piston 94 is moved to 
its upper position, as viewed in Fig. 12, by 
cam 07, air under pressure is delivered from 
pipe 98 through port 99 of the piston valve 
94 to nozzle 92. At other times the air blast is permitted to escape to atmosphere through 
port 100 of the piston valve. 
As the sheets are carried forward, the suc 

tion thereon is progressively cut off as they 
are carried beyond the end of suction cham 
ber 11, the released portion of the sheet drop 
ping upon a guide plate 101 along which it 
is pushed by the portion remaining held in 
contact with the conveyor belt. The front 
edges of the sheets are in turn engaged by 
the feed rollers 102, 103, the former of which 
is mounted on the continuously driven shaft 
85 and the latter of which is driven thereby 
through gears 104. A plurality of belts 105 
engage the peripheries of the lower roller 
103, and an idler roll 104, to support and 
transport the sheets from the feed rolls to a 
desired destination. The machine may be 
adjusted to feed sheets of various sizes by 
changing the position of the supporting struc 
ture 58 on guide rods 56. 
In a modification of my invention shown 

in Figs. 13 to 16 inclusive, the stack guiding 
member 61 is disposed beyond roller 9, and 
the sheet lifting members are removed from 
their interposed relation between the con 
veyor belt 12a and the top of the stack Sto 
permit of closer spacing. In this modification 
it is possible, in certain instances, to dispense 
with the air blast. In this modification which 
has particular advantages when utilized in 
the feeding of sheets of paper having a strong 
tendency to curl, the suction lifting arms 66 
are provided with an elongated, abruptly 
bent end 66a to engage the top of the stack 
which is disposed substantially below the top 
of guide plate 61. Similarly the telltale lever 
54 terminates in an elongated finger 54a, which 
is curved to prevent engagement with plate 
61 during its oscillation. y 
What I claim is: 
1. In the art of feeding sheets, the method 

which comprises applying suction to a por 
tion of a sheet to effect movement of said por 

3 

tion to a region in which other suction acts simultaneously upon remaining portions to 
change the position of said sheet in its en 
tirety, effecting movement of said sheet, and 
utilizing said other suction to sustain said 70 
sheet during said movement. 

2. In the art of feeding sheets, the method 
which comprises applying suction adjacent 
one edge of a sheet to effect movement there 
of to a region in which other suction acts 
simultaneously upon the remainder of the 
sheet to change the position thereof, effect 
ing movement of said sheet, and utilizing said 
other suction to sustain said sheet during said 
movement. O 

3. In the art of feeding sheets, the method 
which comprises pyg suction to a por 
tion of a sheet to elevate said portion to a 
region in which other suction acts simultane 
ously upon other portions of the sheet to raise 
said sheet in its entirety, effecting movement 
of said sheet, and utilizing said other suction 
to sustain said sheet during said movement. 

4. In the art of feeding sheets by inter 
mittently movable foraminous movable struc 

s 

ture, the method which comprises applying 
suction to sheets through said structure to 
hold them in engagement therewith, moving 
a sheet adjacent said structure while station 
ary, and utilizing the suction exerted through 95 
said structure to complete movement of the 
sheet into engagement therewith. 5. Sheet-feeding means comprising a con 
veyor member, means intermittently to move 
said member, and suction means operating 100 
in timed relation to said intermittent means 
and effective while said conveyor is at rest 
to effect movement of a sheet substantially 
wholly into engagement with said member. 

6. SEE means comprising a con 
veyor member, means intermittently to move 
said member, and suction means operating 
in timed relation to said intermittent means 
and effective while said conveyor is at rest to 
effect movement of a sheet substantially 
wholly into engagement with the under sur 
face of said member and operative to sustain 
said member during transportation. 

7. In a method of feeding sheets, the step 
of applying suction to a portion of a sheet to 
effect movement of said portion to a region in 
which other suction simultaneously acts up 
on remaining portions to change the position 
of the sheetin its entirety. 

8. In a method of feeding sheets, the step 
of moving a sheet from a position in which 
substantially all portions thereof are simul 
taneously subjected to suction but to extent 
insufficient to effect movement to a second 
position from which it is moved by the suc 
tion. 

9. In the art of feeding sheets by movable 
structure, the step of moving a sheet from a 
position in which substantially all portions 
thereof are simultaneously subjected to suc 
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tion but to extent insufficient to effect move 
ment thereof to a second position from which 
it is moved into engagement with said mov 
able structure by the suction. 

10. In the art of feeding sheets to fo 
raminous structure, the method which com 
prises exerting suction through said struc 
ture, and moving a sheet from a position in 
which substantially all portions thereof are 
simultaneously subjected to suction but to 
extent insufficient to effect movement thereof 
to a second position from which it is moved 
into engagement with said structure by suc 
tion exerted therethrough. ca 

11. In the art of feeding sheets, the method 
which comprises applying suction to a por 
tion of a sheet to effect movement of said 
portion to a region in which other suction simultaneously acts upon remaining portions 
to change the position of the sheet in its en 
tirety, and applying air pressure to said sheet 
to facilitate and assist movement thereof by 
said other suction. 

12. In the art of feeding sheets to forami 
nous structure, the method which comprises 
exerting suction through said structure, mov 
ing a portion of a sheet into engagement 
therewith, and applying air pressure simul 
taneously to other portions of the sheet to 
effect their engagement with said structure. 

13. In the art of feeding sheets to forami 
nous structure, the method of moving a sheet 
perpendicularly into engagement therewith 
which comprises exerting suction through 
said structure, and moving a sheet to a region 
in which the suction acts simultaneously upon 
a plurality of portions of the sheet to effect 
its movement into engagement with the 
foraminous structure. 

14. In the art of feeding sheets to intermit 
tently movable foraminous 'conveyor struc 
ture, the method of moving a sheet substan 
tially perpendicularly into engagement 
therewith which comprises exerting suction 
through said structure, and while said con 
veyor structure is at rest, moving a sheet to 
a region in which the suction acts simul 
taneously upon a plurality of portions of the 
sheet to effect its movement into engagement 
with the conveyor structure. 

15. In the art of feeding sheets to inter 
mittently movable foraminous conveyor 
structure, the method of moving a sheet sub 
stantially perpendicularly into engagement 
therewith which comprises exerting suction 
through said structure, and while said con 
veyor structure is at rest, moving a sheet to 
a region in which the suction and an air 
blast act simultaneously upon a plurality of 
portions of the sheet to effect its movement 
into engagement with the conveyor struc 
ture. 

16. In the art of feeding sheets from a 
stack and transporting them by movable 
structure, the method which comprises mov 
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ing the top sheet of the stack to a region in 
which suction simultaneously acts upon a plu 
rality of portions of the sheet to move it sub 
stantially wholly in engagement with said 
structure directly above the stack. 

17. In the art of feeding sheets from a 
stack and transporting them by foraminous 
movable structure, the method which com 
prises exerting suction through said struc 
ture, and moving a portion of an end sheet of 
the stack into engagement with said struc 
ture, the suction acting simultaneously on 
remaining portions of the sheet to move it 
wholly in engagement with said structure 
substantially directly above the stack. 

18. In the art of feeding sheets from a 
stack and transporting them by foraminous 
movable structure, the method which com 
prises exerting suction through said struc 
ture, moving a portion of an end sheet of the 
stack into engagement with said structure, 
and directing an air blast between the end 
sheet and the remainder of the stack, the air 
blast and the suction acting simultaneously 
on remaining portions of the sheet to move it 
wholly in engagement with said structure 
substantially directly above the stack. 

19. Sheet-feeding mechanism comprising 
a foraminous conveyor member, means to ex 
ert suction therethrough, sheet supporting 
structure so disposed that substantially all 
portions of a sheet carried thereby are simul 
taneously subject to said suction but to extent 
insufficient to cause movement, and means to 
move at least a portion of the sheet to a re 
gion in which the suction draws the sheet into 
engagement with said conveyor. 

20. Sheet-feeding mechanism comprising 
an intermittently movable foraminous con 
veyor member, means exerting suction there 
through, sheet-supporting structure disposed 
directly below said conveyor member, and 
suction means operating in timed relation to 
said conveyor member for moving at least a 
portion of a sheet adjacent said conveyor 
member. - 

21. Sheet-feeding mechanism comprising 
a suction conveyor member, means movable 
to maintain the end sheet of a stack adjacent 
said member and beyond the influence of suc 
tion exerted therethrough, adjustable guide 
structure for engaging an edge of the stack, 
mechanism carried by said structure and ad 
justable therewith for controlling said mov 
able means, and mechanism carried by said 
structure and adjustable therewith for mov 
ing the end sheet of said stack toward said 
suction conveyor member. 

22. Sheet-feeding mechanism comprising 
a conveyor, means for supporting a stack of 
sheets, adjustable guide structure for engag 
ing an end of the stack, and mechanism car 
ried by said structure and adjustable there 
with for moving the end sheet of the stack 
toward engagement with said conveyor. 
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23. Sheet-feeding mechanism comprising 
a foraminous conveyor member, means to ex 
ert suction therethrough, means for support 
ing a stack of sheets, adjustable guide struc 
ture for engaging an edge of the stack, and 
mechanism carried by said structure for mov 
ing the rear edge of the top sheet of the stack 
adjacent said conveyor member. 

24. Sheet-feeding mechanism comprising a 
foraminous conveyor member, means to ex 
ert suction therethrough, structure for sup 
porting a stack of sheets below said conveyor 
member with the rear edge thereof beyond 
said conveyor member, and structure movable 
in a path above said stack and beyond said 
conveyor for lifting the rear edge of the top 
sheet of said stack so that the suction draws 
the remainder thereof into engagement with 
said conveyor member. 

25. Sheet-feeding mechanism comprising 
a foraminous conveyor member, means to ex 
ert suction therethrough, guide structure for 
the rear edges of a stack of sheets disposed 
beyond said conveyor member, and structure 
movable between said guide structure and 
said conveyor for lifting the rear edge of the 
top sheet of the stack so that the suction 
draws the remainder thereof into engage 
ment with said conveyor member. 

ERNEST G. REDER. 


