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5 Claims,

This; invention relates. to. counting apparatus
and particularly to apparatus for counting
bank-noftes.

Agcording- to this invention, a. counting ap-
paratus: is: arranged to be responsive to electrieal
impulses: of different; amplitudes: so as: to add a
number proportional to: the amplitude of the
impulse, and. comprises a discriminator having
a. number- of responsive. devices subjected: simul-
taneously to the same electrical impulse; but
which are so designed that different. responsive
deviees; hecome operative at different: minimum
impulse: strength, and which are so coupled to
the counter that for different impulse strength
the extent of movement: imparted to the counter
is: determined by that: responsive device which
would; not have become: operative should the par-
tieular- impulse have been. substantially weakenr,

In the case where the above arrangement. is
employed: for counting bagnk-notes, if a. succes~
sion of* single bank-notes is fed through the ap-
paratus to provide a succession of equal impulses,
the:same responsive device becomes operative and
the counter- has imparted to it a. movement ap-
propriate for recording a single unit, Should,
however, a number of hank-notes be passed si-
multaneously through the apparatus, they are
arranged. to. generate an impulse whose: strength
is proportional to that number, as described in
United States patent: application Serial No. 586;-
333 filed April 3, 1945, now Patent No. 2,474,156,
whereupan: & number of sgid responsive devices
become: operstive simultaneously and the: counter
is moved to an extent; proportional to the:strength
of the.impulse..

The: aforesaid responsive devices may: comprise
electromagnets controlling said counter; and:-hav-
ing different resistances, which electromagnets
are.connected in parallel with the.means for gen~
erating said impulses. Thus, one or more elec~
tromagnets: are rendered operative, according to
the strength of the impulse..

The aforesaid responsive devices may be: ar-
ragnged to operate means for arresting a.rotatable
driving shaft for the counter at: different. an-
gular- positions according to: the. number of the
respensive devices: which: have become- operable,
whereby the extent of rotation of said shaft is
proportional to the.impwlse.strength..

" The-driving: shaft for the counter may be driven !

through: a, slipping, clutch: or-the: like by a. motor,
and: is provided with a finger or the like, and
the: arresting means may comprise. abutments
each movable into the path of travel of said fin-

genby electromagnetic: means, and the abutments 55
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and electromagnetic means exceed in number the

‘electromagnetic responsive devices by one and

said electromagnetic means may be connected
with an equal number of evently-spaced brushes

‘or the like fixed against rotation and engaging
‘& commutator member rotating with the driving

shaft and having the same number of contacts
as: said responsive devices, but which contacts are
disposed apart at the same angle as said brushes,

which contacts are cannected through: slip-rings
‘and brushes, each with a pair of contacts con~
‘trolled by one of said electromagnetic responsive
means and thence to a source of supply through
switch means which are arranged to be closed

when the. finger engages an abutment. By these

‘means, in whatever position the aforesaid finger

stops, the next impulse received will move the

appropriate abutment for permitting and limit-

ing the extent of rotation of the shaft in ac-
cordance. with the: strength of the next impulse.
A single unit: impulse must necessarily be: of

shorter duration than the time taken for move-

ment of the finger between two adjacent abut-

ments: in order that a succession of single unit
impulses. may appropriately control the counter.

In the. case, however, where the strength of

‘the impulse. is such that a number of the respon-

sive. devices. are rendered operative, it is neces-

Sary to maintain the electromagnetic means en~
-ergised: until such time as the finger reaches the

appropriate abutment. This is effected by pro-
viding each eclectromagnetic means with a hold-

ing: coil which is placed in circuit with supply
means through a second commutator rotating
‘with the.driving shaft of the counter, which sec-
‘ond commutator is provided with a number of
equally-spaced brushes or thelike.connected with
the. respective electromagnetic means, and a con-

ducting segment or the like: so disposed and of
such a.size: that it.connects the appropriate hold-
ing cofl in. cireuit with the source of supply after
‘the: finger has moved away from one: abutment

and: shortly hefere it is about to. engage with. an-
other abutment.

This. arrangement enables. a
number of such abutments to be maintained out
of the path of the finger, although the.impulse: is
of comparatively  short duration. Algo, in the
ease: of a number of impulses: of unit. strength
merging with one. anofther, it: enables the first
said commutator to reach a new position where
‘& fresh: circuit is established for moving the: sue-
ceeding abutment clear of the finger, whereby
the: onerating shaft contnues to: reta,te untik the
impulse has ceased.. .

The following iz a desnrwtrmn of one ﬁarm of
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construction according to this invention, refer-
ence being made to the accompanying diagram-
matic drawings.

In the drawings,

Figure 1 is a diagrammatic side elevation show-
ing some of the details of construction of the
apparatus and indicating some of the wiring;
and

Figure 2 is 4 cireuit diagram for the novel ap-
paratus.

Three relay coils 18, {f and {2 are connected
in parallel with supply lines i3 and 14, which are
energized by eleetrical impulses, each impulse
having an amplitude proportional to the gquantity
to be recorded by the counter. An impulse gen-
erator for producing such impulses is deseribed
in my aforementioned Patent No. 2,474,156, The
coils have a different number of turns, the coil
{1 having more turns than the coil {8, and the
coil 12 more turns than the coil {1, so that for
a weak impulse the armature i5 of the coil i0
will be moved against the action of its spring
16, while with a stronger impulse, in addition
to the armature 15 being moved, the armature 17
of the coil 11 will be moved against its spring
18, while for a still stronger impulse the arma-
tures {5 and 17 and ths armature {8 associated
with the coil 12, will also be moved against
the action of the spring 23. It will be noted
that all the armatures are connected by a con-~
ductor 21 with a finger 22 fixed to a shaft 23
driven from an electric motor 24. The armatures
carry contacts 25, 25 and 27 respectively, which
cooperate with fixed contacts 28, 29 and 38, which
are connected by conductors 3, 32, 33, with
brushes 34, 35, 36 which engage commutator rings
37, 38 and 3%. The commutator rings are elec-
trically connected with studs 48, 4! and 42,
mounted on an insulated disc 3 carried by said
shaft 23. The shaft 22 is coupled to the motor
shaft through an electromagnetic clutch 44 which
is capable of slipping when the shaft 23 is held.
The contact studs 20, 41 and 42 are spaced 90
degrees apart on the disc 432, and during rotation
are successively engaged by spring-pressed con-~
tact members 45, 46 and 47 and 48. These con~
tact members are carried by a bracket 87 and
connected respectively by conductors 49, 50, 51
and 52, to one end of the coils 3, 54, 55 and 58.
The other ends of these coils are connected by a
common conductor 57 to a line %8 leading fo one
side of a source of supply 58.

The other side of the battery is connected by
a conductor 68 with the armatures §¢, 62, 63 and
84 of the respective coils 53, 54, 53, 58. These
armatures are arranged to swing into and out
of the path of movement of the finger 22, which,
it will be remembered, is connected with each of
the aforesaid contacts 25, 26 and 27. Thus, as-
suming the parts of the apparatus have stopped
in the position shown in the drawing, and an
impulse is received from the inputs {3 and 14
sufficient only to close the contacts 25, 28, then
the only circuit to be energised will be 3{, 34, 31,
40, 45, 49, 53, 51, 58, 59, 60, 61, 22, 2{ and 15. Thus,
the armature 61 will be moved out of the path
of the finger 22, enabling the motor to rofate
the finger info contact with the unmoved arma-
ture 62. Assuming the incoming impulse has in

the meantime ceased, the finger will remain in 7

contact with the armature 82. This movement
will have resulted in the contact 40 moving away
from 45 and coming opposite 46. Thus, should
another single impulse be received the new cir-
cuits made will comprise 31, 34, 37, 40, 46, 50, coil

<y

10

20

25

30

35

40

45

50

55

60

65

78

‘$icular coil.

54, 51, 58, 59, 60, 62, 22, 21 and {5. Thus, it will
be seen that in each case a single step movement
of the shaft 23 of identical extent will have been
made. The shaft is eonnected through suitable
gearing 65, 66 to a counter §7 and a single step
movement of the shaft turns the counter by one
digit.

Assuming now, in the position of the parts
shown in the drawing, that the incoming impulse
is sufficiently strong to energiss both the relays
18 and ti, two circuits will be energised in paral-
lel, the circuit first referred to above and the cir-
cuit 2§, 29, 32, 35, 38, 46, 50, 54, 57, 58, 59, 84, 51,
22, 21 and 11. Thus, both the coils 53, and 54
are’ energised, -both armatures move out of the
path of movement of the finger 22 which comes
to rest against the armature 82, whereby the
shaft 23 is rotated twice the amount than that
for a single unit. The contact 48 will now be
opposite the contact 47.and thus the coil 85 will

.be the first to be energised when next an impulse

has been received.

Assuming a triple amplitude impulse is re-
ceived when the parts are in the position shown
in the figure, the coils 53, 54 and 55 will be en-
ergised, and the finger will then come to rest
against the armature 64.

Assuming the controlling impulses are of com-
paratively short duration (they must necessarily
be shorter than the time required for the finger
22 to move between two adjacent armatures) it
may be that the second or third pair of contacts

‘26 and 28 or 27 and 38, will have again separated
.before the finger has had time to pass the arma-

tures of the coils 54 and 55. Thus, associated

.with the coils 33, 54, 55 and 58 are holding coils

68, 69, 70 and T{. It will be noted that one end
of each of these coils is connected with the line
58, leading to the battery 59, while the other
ends are connected respectively through eon-
ductors 74, 12, 73 and 74 with brushes 15, 16, 11
and 78 which engage a commutator disc 79
mounted on the shaft 23 and having a compara-
tively small gap or insulating segment 89. The
commutator 79 is connected through the shaft
28 with the reverse side of the battery 59 to which
the first sald ends of the coils 68, 69, 718, T{ are
connected. The commutator segment 89 is so
disposed on the disc that it enages one of the
last-mentioned brushes shortly before the finger
22 reaches an armature associated with that par-
Aside from the insulating gap 89,
the remaining part of the commutator dise 19 is

conductive and conductively continuous with the

shaft 23. The holding circuits for the solerioids
are therefore all normally energised and the in-
sulating segment 80 performs the function of

breaking the holding circuit of each solenoid

after the finger 22 has passed the corresponding
armature 61, 62, 63, or 64 so.as to reset the arma-
ture. The holding coils are not alone suifficient
to move the armatures from their datum posi-
tion, but it will be noted that the circuits are
such that when each main coil is energised a part
of the current will also flow through the associ-
ated holding coil which will maintain the arma-
ture out of the path of movement of the finger
43, should the commutator segment 88 by then
have reached the appropriate brush. Thus, the
size of the commutator segment 80 is selected in
accordance with fhe duration of the impulse so
that it is in engagement with a succeeding brush
by the time the impulse is finished. The appara~-
tus is particularly suitable for recording im-
pulses set up by the passage of bank-notes with



2,508,965

5

metallic strip threads therein, past a responsive
device, as described in United States patent appli-
cation Serial No. 586,333 filed April 3, 1945, now
Patent No. 2,474,156, In such an apparatus, if
two bank-notes pass the responsive device simul-
taneously, so that the two threads are opposite
one another, the amplitude of the impulse set
up will be double that when a single note passes
the responsive device. The apparatus above de-
scribed will allow of three bank-notes passing
simultaneously with their threads over one an-
other. Assuming, however, that the threads are
not one over the other, but are arranged side by
side, the length of the impulse will be greater than
for a single bank-note, although it will be of
the same amplitude. Thus, an impulse of this
kind will require to operate two of the armatures
associated with the aforesaid finger 22. For this
purpose, the rate of rotation of the shaft 23 is
such that by the time that a contact on the dise
43 has reached a position in which it is opposite
another contact on the bracket 57, the double
impulse is still persisting, whereby two of the
armatures associated with the finger 22 are oper-
ated. :

I claim:

1. A counting device of the class described
which is adapted to be responsive to electrical
impulses of different amplitudes so as to add a
number proportional to the amplitude of the
impulse, and comprising a counter and a dis-
criminator having a number of responsive deviees
adapted to be subjected simultaneously to the
same electrical impulse, said discriminator being
so constructed and arranged that different ones
of said responsive devices become operative at
different minimum imvpulse strengths, said re-
sponsive devices comprising electromagnets con-
trolling said counter and having different resist-
ances, means for connecting said electromagnets
in parallel with the means for generating said
impulse, a rotatable driving shaft for said counter,
means for rotating said shaft and means overated
by said resnonsive devices for arresting the rota-
tion of said shaft after predetermined amounts
of angular movement so that for different impulse
strengths the extent of movement imparted to
sald counter is determined by that of the respon-
sive devices which would not have become opera-
tive should the particular imnulse have heen sub-
stantially weaker, whereby the extent of rotation
is proportional to the impulse strength.

2. A counting apparatus according to claim 1
in which the means for rotating the shaft for the
counter comprises a motor and in which a slipping
cluteh is operatively disposed between the motor
and said driving shaft.

3. A counting apparatus according to claim 1,
wherein the means for rotating the driving shaft
for the counter comprises a motor and a slipping
cluteh is operatively disposed between the motor
and said driving shaft, and wherein said driving
shaft is provided with a finger or the like: wherein
the arresting means comprise abutments each
movable into the path of travel of said finger by
electromagnetic means, which abutments and
electromagnetic means are one more in number
than the responsive devices; and wherein the
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magnetic means are connected with an equal
number of evenly-spaced brushes or the like fixed
against rotation with the shaft, and engaging
a commutater member rotating with said shaft,
which commutator member has the same number
of contacts as said responsive devices, but which
are disposed apart at the same angle as the afore-
said brushes, which contacts are connected
through slip-rings and brushes, each with a pair
of contacts controlled by one of said electromag-
netic responsive means, and thence to a source
of supply threugh switch means which are ar-
ranged to be closed when the finger engages an
abutment.

4. A counting machine according to claim 3,
wherein each electromagnetic means is provided
with a holding coil which is placed in circuit with
supply means through a second commutator ro-
tating with the driving shaft of the counter,
which second commutator is provided with a
humber of equally-spaced brushes or the like
connected with the respective electromagnetic
means, and a conducting segment or the like so
disposed and of such a size that it connects the
appropriate holding coil in circuit with the source
of supply after the finger has moved away from
one abutment and shortly before it is about to en-
gage with another abutment,.

5. A counting apparatus adapted to receive
electric impulses of different amplitudes repre-
senting a number of different numerical values
to be counted, comprising a plurality of conduc-
tors each corresponding to one of said different
numerical values, means for supplying a momen-
tary electrical impulse to each of said conductors
only on reception of an impulse representing a
numerical value equal to or greater than that
to which said conductor corresponds, a rotatable
member, uni-directional driving means for said
member, a plurality of releasable stop devices po-
sitioned for arresting said member in a plurality
of equi-spaced positions in the rotational move-
ment thereof, the number of said stop devices be-
ing greater than the number of said conductors,
electromagnetic means for releasing said stop de-
vices, rotary distributing switch means driven by
said rotary member for operatively connecting
said conductors to said electromagnetic means in
cyclic order advancing synchronouslv with the
rotation of said member, holding means for said
electromagnetic means and means responsive to
the rotation of said member for releasing each of
said electromagnetic means after said rotary
member has passed the rotational position there-
of corresponding to said electromagnetic means.

LASZLO NAMENYI-KATZ.
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