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This invention relates to apparatus for and 
method of feeding sheets and especially of the 
class whereby the sheets are one after another 
removed from the top of a sheet stack and 
each then delivered edgewise.’ Where the 
sheets are of ?imsy material and especially 
where they have ?brous projections which 
will interlock their-"surfaces, as sheets of cer 
tain qualities of paper or the like ?brous ma 
terial, it has heretofore been impossible to 
accomplish the separation in the intended 
manner, to wit, one at a time and not occa~ 
sionally more than one at a time. One ob 
ject of this invention is to provide for the 
separation of the sheets unerringly one by 
one although such separation, ‘with the de 
livery of the sheets, may be carried on at very 
high speed. Another object is to provide for 
the delivery of the sheets successively by‘ sim 
ple mechanism, rapidly and with precision 
to the place where they are intended to be 
delivered. - 

In the drawing, ' a m 

Fig. l is a side elevation illustrating the 
invention more or less diagrammatically: 

Figs. 2 and 3 are fragmentary side eleva 
tions on a larger scale of certain parts ap 
pearing in Fig. 1 and illustrating more or 
less diagrammatically how they sheets are 
separated; and ' ‘ \ > ' . 

Figs. at and 5 are a front, elevation and a 
plan of means active in e?ecting the separa 
tion of the sheets. 
Let 1 designate a suitable .base and 2 a 

support supported thereon through the me 
dium of elastic means, as a‘ spring '3, being 

' here pivoted to the base‘ rearward of the 
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spring on a horizontal axis, as the pintle 4;. 
This support carries the stack of sheets A 
one of whose end faces, afforded by one end 
sheet (here its top face), is exposed’. Thus 
the stack is so supported that each time a top 
sheet is removed the top of the stack assumes 
its previous level, at least at its forward 
(here right) side. ' . 

6 is a detent here consisting of an up? 
standing piecegof sheet metal fixed at its 
lower end (as between support 2 and an up 
right wall 5~secured thereto) and curved or 
bent rearward, its upper edge portion being 

formed with (here) three rearwardly bent 
oft' lips Ga and (3b, lip 6a bein higher and 
extending further rearward t an the’ two 
lips 66 between and spaced from which it is 
arranged. The stack A, having the rear 55 
edges of its sheets abutted by a spring blade 
1a- which holds the front edges thereof 
pressed against tLe detent 6, is arranged on ' 
the support with its front side under the\ 
abutments formed by the lips 66 and inthe 00 
present example actually clamped between 
these abutments and the support 1 due to_ 
the action of spring 3. . 
Means for transferring the sheet from the 

stack to a de?nite place, as to the nip of a v0:; 
pair of feed rolls 7‘, here comprises a carrier 
in the'form of a lever 8 fulcrumed at 9 on 
an axis parallel with the sheets and an ad- " 
hcsion device here in the form of a lever 10' 
pivoted thereon at 11, such device having 70 
one end vdirected‘downwardly and equipped 

' with an'adhesion element, as an elastic, yield 
ing (as soft rubber) inverted suction-cup 12. 
This transfer means is moved backward and 
forward by the coaction of a rotating cam 
13, acting on a roller 8a of carrier 8, and a 
spring 14 connecting the carrier with some 
?xed point, as 15, and holding the roller 

‘/-against the cam. 'When said means is being 
moved by the cam (or so as to depress the 
suction cup) a spring 16, connecting device 
10 with some fixed point, as 17 , tends to hold 
said device with a pin or the like 18 thereon , 
against a part of the carrier as a stop, which 
‘it actually does in the latter part of this 
(downward) movement of said transfer 
means, so that the suction cup will come to 
exert the necessary pressure) on the top sheet 
of the stack to form a hermetic seal between. 
the cup and said sheet. When the transfer 
means is being movedby the s ring (14), 
or so that the suction device rece es from the 
stack, the adhesion device encounters a stop 
10a which'shifts said device on its fulcrum 
and relatively to carrier 8 so that the suc 
tion cup advances toward the feed rolls. ‘ 
_ ~The cam 13'is of such form that between 
each two succeeding down and back move 
ments imparted to said transfer means the 
latter is held at dwell to insure the sheet 
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' ‘the sheets) such 

' begin on (or 

' being received in 

2 

picked up and carried to the feed rolls be 
ing advanced clear of the stack before said 
transfer means returns to the stack, this 
dwell here corresponding to somewhat more 
than one-half of the cycle of rotation of the 
cam. The cam and one feed roll are geared 
together so that in a cycle of the cam a sheet 
started on its progress by the feed rolls will 
be discharged therefrom, to wit, by a gear 
19a fixed on the cam and meshing with a pin 
ion 19?) having a gear 190 in.mesh with a 
pinion 19d revoluble on the axis of the cam 
and having a sprocket-and-chain connection 
19 with said feed roll. 
The suction is here obtained from- a pump 

20 of the reciprocatingclass, the working 
space formed by its cylinder being connect- 
ed with the suction cup by a ?exible tube 21 
and its piston being connected by a pitman 
22 with a wrist-pin 23a on the pinion 23 in 
mesh with the gear 19a. The suction should 

slightly before) the return or 
receding stroke of said transfer means (the 
position of the parts illustrated in full lines, 
Fig. 1) and it should terminate on the sheet 

the nip of the feed rolls, 
wherefore the gearing 23—-19a has the gear 
ratio of 1-2; in this example, and by prefer 
ence, following each suction interval pres 
sure is established in the cup so as to dis 
charge the sheet from the cup on its being 

and this is obtained 
from the pump on each pressure‘ stroke. 
(Due .to"the mentioned gear-ratio between 
the gears 23—24 the pump performs two 
back and forth strokes for each‘ cycle of the 
cam, but one of these is idle and immaterial 
since it occurs after the sheet has been dis 
charged from the cup—then at dwell-and 
while it is still under the advancing influ 
ence of the feed rolls). ' 
In general, then, the operation of the trans? 

fer means for delivery of the sheets from the 
stack A to the feed rolls consists in its mov 
ing back and forth, in one direction to posi 
tion the suction cup in adhering contact with 
the top of the stack and in therother to carry 
the sheet picked up to the feed rolls. But in 
particular, and having reference to the sepa 
ration of the sheets so that one and one only 
will be picked up and removed from the stack 
by the transfer means: The suction cup por 
tion of said means, due hereto the movement 
of the latter‘ on its fulcrum 9, moves initially 
‘(in an are a, Fig. 1) so that“ there is some 
rearward progress of the cup when it rises, 
with the effect of drawing or slipping the 
‘top sheet from under and thus clear of the 
abutments formed by lips 66 (Fig. 2). If 
in this operation the second sheet is 'also 
slipped out (due to ?ber-interlock between 

condition is attended by suf 
?cient incidental slippage of the top sheet 
relative to the second sheet so that their for 
ward edges become stepped, as in Fig. 2, the 

1,861,605 

forward edge of the second sheet being in 
advance of that of the ?rst sheet. Therefore 
when the top sheet is carried up by the suc 
tion cup against the stop or catch formed by 
the lip 6a, and if the second sheet still ad 
heres to and follows with it, this step-forma 
tion permits said stop or catch to catch and 
‘hold the second sheet (Fig. 3), breaking 
down the connection between them so that 
the top sheet continues with the suction cup 
and the second sheet remains behind, to be 
picked up‘by the transfer means on its next 
stroke.‘ The movement of the top sheet from 
under the abutments 66, due to the mentioned 
movement of device 10 rearwardly (in are a), 
is frequently of itself suf?cient to destroy any 
existing interlock‘between the sheets. 
,In this way, though the sheets be very 
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?imsy, the sheets are taken from the stack one - 
and‘only one at a time. . 
Having thus fully described my invention 

what I claim is: . 
1.. In combination, means to support a stack 

of sheets with one end face exposed, a lever ’ 
having its fulcrum axis extending substan 

as 

90 

tially parallel with the sheets, an adhesion de- _ 
vice movable on the lever crosswise of said 
axis and also with and by the lever against 
and adapted to adhere ‘to the sheet of the 
stack affording said exposed face and also 
with and by the lever from the stack, means 
to oscillate the lever on its fulcrum, and means 
to move said device on the lever ?rst in one 
direction and then inthe other on the move 
ments, respectively, ofthe lever ?rst in one 
direction and then'in the other. 

2. In combination, means to support a stack 
of sheets with one end face exposed, a lever 
having its fulcrum axis extending substan 
tially parallel with the sheets, an adhesion 
device pivotally movable on the lever cross 
wise of said axis‘ and also with and by the 
lever against and adapted to adhere to the 
sheet of the stack affording said exposed face 
and also with and by the lever from the stack, 
means to oscillate the lever on its fulcrum, 
and means to oscillate said device on the lever 
?rst in\one direction and then in the other 

. on the movements, respectively, of the lever 
?rst in one direction and then in the other. 

,3. In combination, means to support a stack 
of sheets with one end face exposed, a lever 
having its fulcrum‘ axis extending substan 
tially parallel with the sheets and also hav 
ing a st’op, an adhesion device pivotally mov 
able on the lever crosswise of said axis and 
normally held against said stop and while so 
held being also movable with the lever against 
and adapted to adhere to the sheet of the 
stack aifording‘said exposed face ‘and being 
also movable with the lever from the stack, 
means to oscillate the lever on its fulcrum, 
and means to move said device pivotally on 
the lever and from said stop when moved 
thereby from the stack. 
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4. In combination, means to support a 
stack of sheets with one end face exposed, a 
carrier movable toward and from said end 
face of the stack, an adhesion device movable 
back and forth on the carrier crosswise of the 
movement thereof toward and from the stack 
and adapted to adhere to the sheet of the 
stack affording said exposed face when the 
carrier moves toward the stack, and means 
to move said device on the carrier ?rst in one 
direction and then the other on the move 
ments, respectively, of the carrier ?rst in one 
direction and then in the other. 

5. In combination, means to support a 
stack of sheets with one end face exposed, a 
carrier movable toward and from said end 
face of the stack and having a stop, an adhe 
sion device movable back and forth on the 
carrier crosswise of the movement thereof to‘ 
ward and from the stack and normally held 
against said stop and while so held being 
movable with the carrier against and adapt 
ed to adhere to the sheet of the stack afford 
ing said exposed face, and means to move said 
device from said stop when the carrier moves 
from the stack. 

6. In combination, means to support a 
stack of sheets with one end face exposed, an 
abutment to bear against the sheet affording 
said end face and at an edge portion of such 
sheet and coacting with said means to clamp 
the stack, and transfer means movable to and 
from said end face of the stack and having 
a sheet adhesion device moving therewith 
and also con?ned to move toward the oppo 
site edge portion of the sheet when said de 
vice moves with the transfer means from the 
stack and while the stack is clamped between 
the supporting means and said abutment. 

7. In combination, means to support a 
stack of sheets with one end face exposed, 
an abutment to bear against the sheet afford 
ing said end face and at an edge portion of 
such sheet‘ ‘and coacting with said means to 
clamp the stack, transfer means movable to 
and from said end face of the stack and hav 
ing a sheet adhesion device moving therewith 
and also con?ned to move toward the oppo 
site edge portion of the sheet when said de 
vice _moves with the transfer means from the 
stack and a catch device projecting toward 
said opposite edge portion of said sheet and 

. spaced from said end face of the stack and 
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adapted to engage the ?rst-named edge of 
said sheet when the latter is being moved 
from the stack by the transfer means. 

8. The method of feeding a sheet from a 
stack of sheets which consists in sliding, an 
end sheet of the stack upon the next adjoin 
ing sheet and obtaining an. adhesive grip on 

, _ the exposed face of the ?rst sheet and thereby 
and thereupon moving the sheet from the 
stack in a path angularly related to the sheets 
of the stack and so as to cause that edge there 
of which is relatively rearward when the 

3 

sheet undergoes the sliding to wipe against 
a catch projecting into said path. 

9. The method of withdrawing sheets one 
by one from a stack of sheets which consists 
in clamping the stack, between a support 
therefor and an abutment overhanging an 
end portion of the stack, then while the stack 
is so clamped exerting an adhesive grip on 
that sheet which adjoins the abutment and 
by means of such grip while continuing the 
latter uninterrupted sliding said sheet clear 
of the abutment and conveying the sheet 
from the stack. 
In testimony whereof I ai?x my signature. 

ERNEST o. 'MAASS. 
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