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APPARATUS FOR INDIVIDUALLY FEEDING
SHEETS, CARDS, BANKNOTES AND THE LIXE

This invention relates to an apparatus for individually
feeding sheets, cards, banknotes and the like, compris-
ing feed rolls which feed the sheets, cards or banknotes
from a stack one at a time past sensing means con-
nected to a counter.

In prior art apparatuses of this type use has generally
been made of suction means including a pneumatic de-
vice having a vacuum pump, pipelines and suction
cups for separating the sheets or banknotes. The sepa-
rated sheets or banknotes have operated a counter or
have been conducted past other counting units. The
more or less complicated construction of these prior
art apparatuses has implied a very high market price.
An essential disadvantage inherent in the:prior art ap-
paratuses having suction means is that when a torn
banknote is encountered two banknotes may be fed si-
multaneously, thereby giving cause to incorrect count-
ing.

The invention provides a machine of sxmphﬁed con-
struction whereby the prime costs and the market
price are reduced considerably below those of the
prior art apparatuses.

According to the invention, the apparatus includes a

container for accommodating a stack of sheets, cards

or banknotes to be counted, a motor-driven first feed
roll having a rough coating and adapted to engage the
outermost sheet of the stack and to extract it from the
stack, a motor-driven second roll likewise having a
rough coating and spaced from and preferably slightly
above the first feed roll, a transverse strip of rough ma-
terial arranged between said feed roll and so located
as to lie inside a plane tangent to the peripheries of the
two feed rolls, and guide means which along a portion
of the periphery of the second feed roll define a pas-
sage for the sheets, cards or banknotes.

An embodiment of the apparatus according to the in-
vention will be described hereinbelow with reference
to the accompanying drawings:

FIG. 1 is a diagrammatic side view of an apparatus
connected to a counter, the container for the sheets,
cards or banknotes to be counted being shown in filling
position,

FIG. 2 is a likewise diagrammatic side view of the ap-
paratus in feeding position,

FIG. 3 is a front view of the apparatus, and

FIG. 4 is a view showing an assembly of several appa-
ratuses and counters for simultaneous counting of
banknotes of different values or sizes.

Parts not directly pertaining to the invention, such
as frame, motor, transmission, switches and like means

are only diagrammatically shown in the drawings and
are not described in detail in the following specifica-
tion.

First and a second feed rolls 1 and 2, respectively,
are mounted in a frame. The rolls are driven at differ-
ent speeds but in the same direction by a motor 3, the
second roll 2 having a higher peripheral speed than the
first roll 1. The first roll 1 has a slightly lower location
than the second roll 2. Adjacent the first roll 1 a cradle
4 is so mounted that it can be swung from a position
in which the bottom 5 thereof is sloping (FIG. 1), to
a substantially horizontal position of said bottom 5
(FIG. 2). A sheet, card or banknote container 6 can be
entered into the cradle. The width of the container &
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conforms to the type of sheets, cards or banknotes to
be fed past the counter, and along a corner portion the
container has a recess 7 facing the first feed roll 1. The
bottom of the container 6 has a coating 8 of relatively
rough rubber or like material. In the horizontal posi-
tion of the cradle the container bottom, as will appear
from FIG. 2, is on a level with the upper side of the first
feed roll 1. Both feed rolls are coated with a layer 9
and 10, respectively, of relatively rough rubber or like
material, and the first feed roll is so located that in the
lowered position of the cradle the sheets, cards or
banknotes in the container 6, which protrude through
the recess 7, bear against said roll 1. A strip 11 of
rough rubber or like material is disposed on the side
of the first feed roll 1 opposed to the cradle and ap-
proximately on a level with the upper side of said feed
roll 1, that is, beneath a plane tangent to the upper
sides of the two rolls. A curved gnide 12 extends from
said strip 11 obliquely upward so that a passage 13 is
formed between the guide 12 and the second roll 2.
The passage terminates in a substantially horizontal
portion. Into this portion of the passage project two
tines 14, 15 which are adapted to operate micro-
switches 16 and 17 each of which actuates a counter
18 and 19, respectively.

When a full container 6 has been placed in the cradle
4 and the latter is swung to the position shown in FIG.
2 a micro-switch (not shown) is operated, starting the
motor 3 driving the rolls 1 and 2. The lowermost sheet

in the stack placed in the container, the leading edge
of which sheet rests on the first roll 1, will be carried
along, sweep against the strip 11, be deflected by the
guide 12 and encounter the tines 14 and 18 which op-
erate the switches each of which delivers pulses to a
counter. The sheets are adapted, beyond the second
feed roll, to fall into a compartment or a container lo-
cated in proximity therewith. As soon as the lowermost
sheet is extracted from the stack, the superimposed
sheet will get in contact with the rough coating at the
container bottom, against which it is pressed by a
weight 20 placed on the stack, and as a rule will not
be extracted together with the lowermost sheet. Actu-
ally, the friction between the second sheet and the rub-
ber coating will gradually increase and mostly is larger
than the friction between the two lowermost sheets.
Should, however, the second sheet happen to be car-
ried along it will immediately encounter the rough strip
11, and also at this point the friction between the strip
11 and the sheet will be greater than the friction be-
tween the sheets. The second sheet will thus be re-
tained in contact with the strip until the first sheet in
its entirety has passed the strip. This will prevent a
double feed of sheets. Experiments have shown that in
feeding banknotes it is of no importance whether the
banknotes are new or used or whether they are mixed.
The arrangement of two sensing tines and two counters
in the embodiment illustrated provides a safety mecha-
nism which rapidly indicates whether a folded bank-
note or half a banknote has been counted.

FIG. 4 shows how several counters have been built
together to provide an assembly in which a large num-
ber of banknotes of various types or of the same types
can be counted.

It should be mentioned that the apparatus may be ar-
ranged in such a way that several kinds of sheets, cards
or banknotes can be counted with it. This is made pos-
sible by conforming the width of the rollers and the
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passage to the width of the largest sheets, cards or
banknotes and by the cradle accommodating various
types of containers. It is also possible to combine the
apparatus with batch feeding means in which case the
feed is interrupted when a predetermined number of
sheets, cards or banknotes in such a batch have passed
the counter. The apparatus can also be combined with
central counters.

What we claim and desire to secure by Letters Patent
is:

1. An apparatus for individually feeding sheets, one
at a time, to a delivery zone, which comprises a pair
of feed rolls disposed in spaced apart relation and ro-
tatably driven, said feed rolls having rough friction sur-
faces; a container adapted to hold a stack of sheets to
be fed to the delivery zone, said container having an
opening positioned to accommodate with-drawal of
each successive lowermost sheet in the stack, said con-
tainer being positioned to present said opening to the
first of said feed rolls for contact of said lower-most
sheet therewith whereby rotation of said first feed roll
advances the lowermost sheet out of the container to
the second feed roll, said second feed roll being opera-
ble to contact said sheet to advance same to in-cluding
delivery zone; means disposed to support said con-
tainer, said support means being adjustable from a po-
sition in which the lower-most is presented to said first
feed roll for feeding sheets, to a withdrawn position
away from said first feed roll; and a transverse strip of
rough friction material positioned between said feed
rolls and extending beyond a common plane tangent
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to said feed rolls, said transverse strip being disposed
to exert frictional forces on the next overlying sheet in
the container greater than the friction force between
said next sheet and the sheet being fed to the delivery
station to retain said next sheet in the container until
the lowermost sheet being fed to the delivery zone has
been completely withdrawn from the container; and
guide means positioned in juxtaposition to said trans-
verse strip and feed rolls to define a passage directing
the sheets to the delivery zone.

2. An apparatus according to claim 1 wherein said
container has a bottom surface with a rough friction
coating disposed to engage the lowermost sheet in the
stack and including means disposed to press against
the uppermost sheet in the stack to increase the fric-
tion force load on the lowermost sheet by said bottom
coating. ~

3. An apparatus according to claim 1 including a plu-
rality of containers each adapted to hold a stack of
sheets to be fed to a corresponding delivery zone, said
containers being arranged in spaced apart relation
along the axial direction of said feed rolls and said
transverse strip of rough frictional material being elon-
gated along said axial direction.

4. An apparatus according to claim 1 including sens-
ing means disposed for actuation by sheets advanced by
said feed rolls to the delivery zone.

5. An apparatus according to claim 1 including
means _for rotatably driving said second feed roll at a

higher peripheral speed than the first feed roll.
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