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Thomas E. Ha

This invention relates to machinesfor. as--

sorting and counting paper money.-: i .o A
_ In banking: establishments; it is desirable that

“""to Allan Lard, Washington, D. C. """

Application June 27, 1939, Serial No. 281,455
g Claims. (OL235—92)

r as-  mess of the bill

the paper money handled, be assorted and:ar- -

ranged in packages or bundles each of a prede- .
Génerally, one hun~

termined number of bills.
.dred bills are stacked together and bound by a
-strap of paper, the strap-carrying- a ‘notation: of
‘the sum of money in the stack, and anidentifica-
‘tion of the person responsible for:the assembling
and counting of the stack. Such'a stack is'com-.
monly desighatéed a “strap.” . .~ R

E. HéitéS, Washington, D._C., assignor e P

;. The raising: of- the upper: roll
actiiates o micro=switch  which’ closes . a circuit

-simultanedusly through the:solenoid controlling
the-individual counter -associated with that par-

ticulal: bin; and :the solenoid--controlling “the
‘maister counter, . Energization® of i the: solenoids

«draws the aimatures 'of ‘the counters into. their

- potential position ‘to: register 4 -count as’ soon

10

-Paper money received by banks it ‘pacKages or .

‘straps -must- bé assorted and’ glso :aceurately
‘counted, to check the correctmess-of the ‘amount
noted on the strap. R TR o

Paper money received -in loose orunistrapped
condition must also be accurately assorted and
counted into stacks, and each sback ~strapped

‘with & notation on the strap, of the -améunt-in:

the strap, and of the person responsible for the
-counting, By such counting of either unstrapped
bill§ or strapped bills, or both, the total amount
‘or Sum of paper-money handled; is ascertained

‘and verified, and ‘errors in-the  notations on &

the straps definitely’ agsociated:
Fesponsiblé for the same. | S
The assorting of paper money in’ the packages
‘or “straps” usually puts in each strap only bills
‘of the same denomination, - <t
The performance entirely. by hand“of “sueh
work as the assorting ‘and counting of paper
money requires, involves assorting and counting
d§ separate operations, involves much time, and
is correspondingly expensive. To reduce the ex-
pense, and to avoid the errors found.to -be in-
evitable in thé hand counting ‘and dssorting -of
paper money, it has been proposed- to provide
machines for doing that work, ‘such -a"machine
being described in the patent to Ernest P. Schnei-
der, No, 2,004,835, granted June-11, 1935.
- Tn such a paper money-counting and;a'ssoi"tihg
machine -as -that te which the -sald patent re-
1ates, and whic¢h represents the: rost advanced
typé -of ‘machine up to’the present: time, there
is a row of receivihig bins, -onefor-edch denom-
dnation of bill, a ‘plurality :of solenoid -operated
counters, one for each bin, and d master couriter
f6F all the bins, also solenoid operated.

With the personis

Thers 'is & ‘pdir of hormally ‘contacting rolls :

.at the front of each bin, one roll- of each- pair
‘peing driven, to which rolls the bills--are pre-
sented manually, and between which they ‘are fed
to the bins, the upper roll being elevated by the
passage of a bill a distance equal to

15

-as they are released.. . -l i s
o It follows from- the above ‘déscription that

+4he solenoids: remain engaged:during the entire

-passagéof .the bill between the ‘rolis, the count

‘being registered ‘upotiithe opening: of “the: cir-
éuit -of..the solencids immediately after: comple-

‘tion Of the:passage of the bill, The:registration

-of . the: cotrt : does /not - follow: instantaneously

g fter the bill"has passed; for ‘there is an inherent
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electrical . lag - atténdihg s -de-energization = of

‘the solenoids, and & mechanical:lag inherent in

‘the ' elements “of ~the - counters themselves, so
‘that there is’ an -appreciable time interval be-
tween ithe instant the rolls coiie together-after
‘the passage of the bill; and the operation of the
counter, which ‘at'the speed- at' which the ma-

.ching is- niofmally ‘run; may equal a - distance

‘of .as"‘much “as fiveceighths of an inch inthe
path of travéliof thebill: . w0 T e

- nder the.conditions above related; the .speed

.of sorting and feeding the bills to the machine is

-greatly- slowed .down; for' the: person . who is

‘feeding theé bills to-the rolls must be sure that
the bills are not presented closer to one ahothier

‘than ‘five~eighths of an inch, else the counter

solenoids: will- e fe-energized beforé ‘the me-
‘chani¢al ‘and electrical- lag- has ‘beén-overcome,
5o that the armatures will be drawn down again

.to ‘their potential ‘position: before the count of
“the previous bill has been registered.. ="~ .

- Thé objett -of ‘the present invéiition is t0 en-
hanee the speed capacity ofthe macline’ by
causing the de-energizing of the counter sole-
‘rioids during’ the Dassage of the bill between the
rolls §0 that the 1ag; the operation of thecounter,
-and’ the -restoral of ‘the counter -armature ' 0
normal’ repose position; ‘all occur while the bill
is’ passing between the rolls and. nof -after its

‘passage, So that: the: armatures: are in readi-

ness to be drawn to ‘their potential position im-
iediately’ upon re-energization of “the" counter

-soléhoids without ‘the ‘necessity of allowing any
Space interval between the présentation  of the

sugeessive bills, © - ,
. Other: objects ‘0f the invention will appear as
thé following-deseription of a preferred and prac-

the thick- 88 tical embodiment:thereof proceeds, -
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In the drawings which actompany and form
a part of the following specification, and in
which the same characters of reference have
been employed throughout the several figures to
identify the same part:

PFigure 1 is a side sectional view through a
paper money sorting and counting machine em-
bodying the principles of the invention, only so
much of the structure being shown as is neces-
sary to an understanding of the invention;

Figure 2 is a front elevation showing the feed
rolls and the micro-switch actuated thereby;

I

<

Figure 3 is a side elevation of the master

counter showing portions of the solenoids for op-
erating the same; and ‘ .

Figure 4 is a diagrammatic view of the electri-
cal lay-out and instrumentalities essential to the
invention. .

Referring now in detail to the several figures,

the numeral | represents in general the counting o

machine which has the general rectangular form
of a cabinet and is divided from front to back by
suitable partitions into a plurality of collecting
bins, one of which is shown at 2. These bins are

of suitable cross-sectional area to permit the free .

fall of the bills, and to cause them to stack in a
substantially even manner, as indicated by the
stack of bills 3 shown in the bottom of the bin.
In the actual machine there are a plurality of

bins, arranged side by side, but inasmuch as the :

invention is fully illustrated by reference to-a
single bin, only one is ‘shown. A solenoid oper-
ated counter 4 is associated with each bin, and a
master counter 9, also solenoid operated, counts
in common, for all of the bins.
bin is a pair of rolls, the lower roll 6 of each pair
being driven by means such as the common shaft
1, which extends along the front of the machine.
The upper roll 8 of each pair normally rests upon
the central part of the lower roll 6 and is mounted
in a stirrup 9, which has a limited up and down
movement and is provided with a stud {0 which
moves against the plunger {1 of a micro-switch
12, Figure 2 indicates in broken lines and some-
what diagrammatically, the internal construction
of the micro-switch showing that the plunger 11
presses against one of two normally open con-
tacts, bringing them together. The contacts,
when open, are only a very small fraction of an

inch apart. A bill is presented endwise to the

rolls, the narrow central portion of the roll 6
causing the bill to assume a concave form so
that it will pass between the rolls as a rigid body.
The rolls will be separated from one another dur-

ing the passage of the bill by an amount equal g

to the thickness of the bill, which will cause the
stud 10 to push the plunger | against the switch,
closing the contacts.

Figure 4 shows that the micro-switch 2 is in

& series circuit with the solenoids 13 and 14 of:

both the individual and master counters and with
the line current so that when the micro-switch 12
s closed the solenoids 3 and 14 are simultane-
ously energized and the respective counter arma-

tures 15 and 16 are moved to a position bridging ',

the poles of the solenoids, thus moving the coun-
ter arm 7 to a potential position with respect to
the counter operating mechanism so that when
said counter arms are released the counters will

be operated. It is obvious that when a bill is -

introduced between the rolls 6 and 8, Figure 4,
the micro-switch 12 will remain closed during
the entire passage of the bill between the rolls.
Ordinarily, that is to say, in machines as here-
tofore employed, the current would flow through
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the closed switch 12 and through both the sole-
noids 13 and 14 and to ground so long as the
switch 12 remains closed, that is to say, during
the entire period of passage of a bill between the
rolls. All this time the arms 17 of the counters
would be held in potential position and not until
the bill had completely passed between the rolls
and the latter had come into contact with one
another would the de-energization of the sole-
noids of the counters take place through opening
of the micro-switch 12. After the opening of
said switch, there is an appreciable time interval
before the solenoids 13 and {4 can become de-en-
ergized and before the armatures 15 and 16 can
move the actuating arms 17 of the counters suf-
ficiently to have operated the counters. If an-
other bill is presented to the rolls 6 and 8 so
quickly after the preceding bill as to separate the
rolls and. close the switch 12 before the solenoids
{3 and 14 have had time to completely de-ener-

-gize and before the mechanical lag in the coun-

ter mechanism has. been overcome, the micro-
switch will again be closed and the solenoids 13

‘re-energized before the counter mechanism has
‘had.the opportunity to register the count of the
‘preceding bill.

This makes it necessary that the
one who is feeding bills into the machine shall
wait a sufficient time after the complete passage
of the preceding bill to assure that the parts have

‘returned to their normal repose position ready to

repeat their counting function: With the drive
shaft T feeding the bills through at the normal

‘rate of speed, it is found that the one who feeds
‘bills to the machine must not present the bills
.closer than within about five-eighths of an inch

of one another. This decidedly slows down the

‘operation of the machine. :

By the present invention, the circuit made by
the closing-of the micro-switch 12 is immediately
broken while the bill is still running through be-
tween the rolls 6 and 8, so that the period of lag

‘both electrical and mechanical in the counter

mechanism, and the count registering movement

‘of the arm {1 are both completed while the bill is
_still running between the rolls, so that when the

bill ‘finally completes. its passage between -the
rolls, the solenoids 13 and 14 will be in readiness
to be again re-energized, and the arms 17 will be

in a position of repose in readiness to be drawn to

its potential position through energization of the

--Solenoids.

.. The means which I have provided -for accom-
plishing this. function comprises: a pair of

auxiliary contacts 18 and 19 mounted on. the

master counter, the-contact 18 being stationary
and the contact 19. being movable. These con-
tacts, when closed, establish a circuit.through a

-relay 20. Said relay has a contact 24 which-nor-

mally closes a gap in the circuit ‘which:energizes
the solenoids 13 and. 14 when the micro-switch
is closed by the passage of a- bill. When the
micro-switch 12 first closes, the relay 20 is un-
energized: and full ‘current from the line Dbasses
through the micro-switch, through the solenoids
13 and 14 to ground. ' This movement -oscillates
the armatures of the counters, placing the arms
17 in potential position. - This movement: also
closes the contacts 18 and 18, establishing a cir-
cuit from the line ‘through said contacts and
through the relay 20. Said relay when energized,

‘withdraws the contact 21 from the micro-switch

circuit, opening that circuit, “de-energizing the
solenoids 13 “and 14, causing the arms (1 -to
actuate -the counting mechanism to- register a

-count on both the individual. and the master
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‘eounter, the count registering movement -of the

arm {71 of the master counter breakmg the con-

tacts 18 and 19,
It 'is obseérved that when the mlcro-swﬂ:ch I2
initially closes, an alternative circuit is provided

which is established from the line through .the:

micro-switch, through- the solenoid 13 and to the
relay 20 through three resistances 23, 24 and 22,
thence 3o the line. The aggregate value of these
resistances is such that very little current at this
time flows through the relay solenoid 20 through
this alternative path, not enough either to draw
or hold the armature of said relay solenoid, and
not- enough to actively energize the- solenoid- 13
which actuates the counter.

It will not do, however, for the relay 20 to
become de-energized immediately after its ener-
gization by the -opening of the eontacts 18 and
19, for the armature of the relay would drop,

causing the contact 21 to close the gap in the 2

micro-switch eircuit, and. the latter being still
closed through the passage of the bill, the sole-
noids 13 and {4 would become again energized,
operating the counting mechanism and thus
registering two or more counts for a single bill.

Do prevent this -eventuality, I have provided
a holding circuit through the relay 20, which
is established when the contacts 18 and 19 close
and the-armature of the relay 20 lifts; but which
is ‘not broken when the contacts 18 and 19
separate. It will be observed from the diagram
in Pigure 4 that the circuit established through
the relay 29 by the closing of the contacts 18 and

19. includes only a single resistance 22 so that

the current may be regarded as a powerful cur-
rent capable of actuating the relay 29 to draw
its .armature upwardly, considering the posn;mn
of parts in the diagrammatic figure.

When- the armature of the relay 28 is in 1ts
uppermost position, the contacts 26 and 26 are
closed, which cuts out the resistance 24 so that
cdurrent continues to pass through the relay
by way of the alternative path -through the
solenoid {3-and through two resistances 22 and
23. This current is not enough to cause the
relay 20 to attract its armature, but it is enough
to cause the relay to hold on to its armature.
Consequently, when the contacts {8 and 19 are
broken through the de-energization of the sole-

noids 13 and 14, the relay 20 is not de-energized;

therefore, it is impossible for more than one
count to be made by the counter during the pas-
sage of a single bill.

~ Thus, during the passage of a bill between the
rolls 6 and 8, the solenoids of the counters are
first energized, placing the counter arms i1 in
a potential position. Energization of said sole-
noids causes an immediate energization of the
relay 20, which in turn causes immediate de-
energization of the counter solenoids, causing a
count to be registered upon the individual and
master counters, but the relay 20 remains ener-
gized during the entire passage of the bill, as. a
safeguard against the duplication of the count.
Then whenthe bill has completely passed through
between the rolls 6 and 8 and said rolls have
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come together, opening the micro-switch, the eir- -

cuit through the relay 20 is broken and the relay
armature returns to its normal position in which
the gap in the energizing circuit of the counter
solenoids is again closed. Everything is now in
readiness for a repetifion of the counting opera-
tion, so that the person feeding bills into the
machine need give no concern to the matter of
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‘how fast to feed the bills to the rolls. They may
be fed as close to one another as possible, with-
out fear of a miscount or a duplicate count, it
being understood, of course, that the bills must
be fed so as to allow some space between suc-
cessively fed bills.

The adjusting screw 27 in Figure 1 determines
the clearance betwen the rolls 6 and 8, necessary
to close the contacts of the micro-switch. - If
this ‘clearance is set to the thickness of the one
bill. and two bills are fed in, overlapped, the
micro-switch will, of -course, close, but the up-
ward thrust against the adjusting screw which
is carried by the rocker arm 28 tilts the rocker
arm about the pivot 29, operating brake mecha-
nism 36, which will stop the motor, not shown,
by means of which the feed rolls 6 are driven.

While I have in the above description disclosed
what I believe to be a preferred and practical
embodiment of the invention, it will be under-
stood to those skilled in the art that the specific
details as shown and described are by way of ex-
ample, and not to be construed as limiting the
scope-of the-invention as defined in the appended
claims.

What Iclaimis:

1. Th a paper money counting machine of that
type comprising a plurality of bill-receiving bins,
a solenoid actuated counter individual to each
bin, a master counter common to all the bins op-
erating simultaneous with any individual
counter, a pair of normally contacting separable
feed rolls adjacent each bin, one roll of each pair
being driven, switches individual to said bins, in
series circuits with the corresponding individual
counters and said master counter, each switch
being actuated to close a circuit through the cor-
responding ‘individual counter and said master
counter responsive to the separation of the cor-
responding rolls by the thickness .of a bill intro-
duced between said rolls, whereby said counters
are set in position to register & count as soon as
said .counters are de-energized, the combination
with the individual and master counter circuits
of means responsive to:the movement of the
master counter when energized, for de-energiz-
ing said counters immediately following their
energization, while the switch which closes the
counter-energizing circuit is still closed and the
corresponding rolls are still separated by a pass-
ing bill, whereby the registration of the count
both on the corresponding individual counter, and
the master counter will have been completed an
appreciable time interval before the rolls come
together again In readiness for the counting of
another bill.

2. In a paper money counting machme of that
type comprising a plurality of bill-receiving bins,
a solenoid actuated counter individual to each
bin, a master counter common to all the bins op-
erating simultaneous with any individual counter,
a pair of normally contacting separable feed rolls
adjacent each bin, one roll of each pair being
driven, switches individual to said bins, in se-
ries circuits with the corresponding individual
counters and said master counter, each switch
being actuated to close a circuit through the cor-
responding individual counter and said master
counter responsive to the separation of the cor-
responding rolls by the thickness of a bill intro-
duced between said rolls, whereby said counters
are set in position to register a count as soon as
said counters are de-energized, the combination
with the individual and master counter circuits,
of means responsive to the movement of the




4
master counter when energized, for de-energizing
said counters immediately following their ener-
gization, while the switch which closes the counter-
energizing circuit is still closed and the corre-
sponding rolls are still separated by a passing
bill, whereby the registration of the count both
on the corresponding individual counter, and the
master counter will have been completed an ap-
preciable time interval before the rolls come to-
gether again in readiness for the counting of an-
other bill, said means comprising a relay solenoid
and line connection in series therewith and with
a normally open switch responsive to movement
of said master counter, and closed when said
master counter is in potential counting position,
an armature for said relay solenoid, and a switch
in series in said master counter energizing circuit
operated by said armature when the relay sole-
noid is energized for de-energizing the master
counter circuit and the circuit of the individual
counter which is in series therewith. B

3. In a paper money counting machine of that
type comprising a plurality of bill-receiving bins,
a solenoid actuator counter individual to each bin,
a master counter common to all the bins operat-
ing simultaneous with any individual counter, a
pair of normally contacting separable feed rolls
adjacent each bin, one roll of each pair being
driven, switches individual to said bins, in se-
ries circuits with the corresponding individual
counters and said master counter, each switch
being actuated to close a circuit through the cor-
responding individual counter and said master
counter responsive to the separation of the cor-
responding roils by the thickness of a bill intro-
duced between said rolls, whereby said counters
are set in position to register a count as soon as
said counters are de-energized, the combination
with the individual and master counter circuits of
means responsive to the movement of the master
counter when energized, for de-energizing said
counters immediately following their -energiza-
tion, while the switch which closes the counter-
energizing circuit is still closed and the corre-
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sponding rolls are still separated by a passing
bill, whereby the registration of the count both
on the corresponding individual counter, and the
master counter will have been completed an ap-
preciable time interval before the rolls come to-
gether again in readiness for the counting of an-
other bill, said means comprising a relay sole-
noid, an armature operated by said solenoid and
two circuits for said solenoid, the current in one
circuit having strength to draw the armature of
the solenoid, and the other normally having cur-
rent of insufficient strength either to draw or hold
said armature, but at times having strength to
hold but not to draw said armature, the first
mentioned solenoid circuit including in series,
line connections, the solenoid and a normally
open switch responsive to movement of said
master counter, and closing when said master
counter is in potential counting position, a switch
in series in said master counter energizing cir-
cuit opened by said armature when said first
mentioned relay solenoid circuit is energized, for
de-energizing the master counter circuit and the
individual counter actuating circuit in series
therewith, said second mentioned solenoid circuit
including in series line connections, the counter
actuating switch, the counter actuating solenoid,
the relay solenoid, and aggregate resistance suf-
ficient to reduce the current through said circuit
to a strength insufficient either to energize the
counter actuating sclenoid or to draw or hold the
relay solenoid armature, and having a normally
open branch shunting a portion of said resistance,
and a switch in said shunt branch closed by said
armature when the armature moves to open the
first mentioned armature-controlled switch, for
short-circuiting the said portion of said resist-
ance, increasing the current through said circuit
to armature holding strength but not to counter
solenoid actuating strength, whereby the counter
actuating circuit is maintained broken during the
remaining period of the passage of a bill between
said feed rolls.
THOMAS E. HAYES.



