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10 Claims, (Cl 133—38)

This invention relates to a predetermined count control
apparatus for coin counting machines, and more partic-
ularly to an improved electrically controlled apparatus for
halting the flow of coins to be counted at the end of a
predetermined count. The invention may further reside
in such an electrically controlled apparatus in which the
flow of coins is halted at the end of a predetermined count
of a selectable range of relatively small numbers of coins
and also at the end of a predetermined count of a select-
able range of large numbers of coins.

‘Coin counting machines of the type considered herein
are employed to count a predetermined number of coins
of a given denomination for packaging of the coins in
paper wrappers or in bags. To achieve the automatic
counting of coins in batches containing predetermined
numbers of coins it is necessary to positively halt the flow
of coins to be counted when the predetermined count has
been reached. Control mechanisms of the type shown in
U.S. Letters Patent No. 2,645,234, issued June 14, 1953,
to Arnold R. Buchholz for “Control Mechanism for Coin
Counting Machines,” and in a copending application of
Arnold R. Buchholz for “Control Mechanism for Coin
Counting Machines,” Serial No. 182,169, filed March 26,
1952, now Patent No. 3,138,166, and assigned to the as-
signee of this invention, have been utilized for the func-
tion 'of halting the flow of coins at the end of a predeter-
mined count by rendering inoperative a coin feed wheel
which feeds coins past a counting station. Such control
mechanisms have been wholly mechanical in their opera-
tion and relied upon ratchet wheels to mechanically reg-
ister the count. In addition to halting the flow of coins
at the end of a predetermined count of a range of small
numbers of coins, usually ten to fifty for packaging in
paper wrappers, such control mechanisms have been ca-
pable of halting the flow of coins at the end of a single
large number of coins, usually one thousand coins for
bagging operations.

It is one object of this invention to provide an improved
electrically controlled predetermined count control ap-
paratus for a coin counting machine, which apparatus
includes electromechanical count registering means.

It is a further object of this invention to provide a pre-
determined count control apparatus capable of halting the
flow of coins, alternately, at the end of a predetermined
count of a selectable range of small numbers of coins and
further at the end of a predetermined count of a select-
able range of large numbers of coins.

It is another object of this invention to provide a pre-
determined count control apparatus which will control the
counting of batches of coins in multiples of five from five
to fifty and in multiples of one hundred from one hun-
dred to one thousand.

It is also an object of this invention to provide such a
control apparatus which includes settable count selector
means for selecting predetermined counts within a range
of small numbers of coins and a range of large numbers
of coins together with range selector means to select the
desired range of counts.

It is another object of this invention to provide such
a control apparatus which includes high range count reg-
istering means which registers the count in multiples of
five coins and a low range count registering means which
registers the count in multiples of five coins and which is
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alternately responsive to the high range registering means
to register the count in multiples of one hundred coins.

It is another object of this invention to provide means
for recycling the high range count registering means fol-
lowing an incomplete count without the necessity of
running through a large batch of coins.

1t is another object -of this invention to provide a reset
mechanism for resumption of predetermined counts fol-
lowing the completion of a count, which reset mechanism
requires a positive manual action by the operator to pre-
vent accidental resetiing.

It is another object of this invention to provide an im-
proved coin counting mechanism using a dry reed count
switch for high speed operation.

The foregoing and other objects will appear in the de-
scription to follow. In the description, reference is made
to the accompanying drawings which form a part hereof
and in which there is shown by way of illustration sev-
eral specific forms in which this invention may be prac-
ticed. These forms will be described in sufficient detail
to enable those skilled in the art to practice this inven-
tion, but it is to be understood that other embodiments
of the invention may be used and that changes may be
made in the embodiments described without departing
from the scope of the invention. Accordingly, the fol-
lowing detailed description is not to be taken in a limit-
ing sense and the scope of the present invention is best
defined by the appended claims.

In the drawings:

FIG. 1 is a top plan view of a coin counting maghine
with which the count control apparatus of this invention
may be employed;

FIG. 2 is a view in vertical section taken in the plane
of the line 2—2 of FIG. 1;

FIG. 3 is a top plan view of a portion of the count
coniro! apparatus;

FIG. 4 is a bottom plan view of the portion of the
count control apparatus of FIG. 3 and showing the same
in one operating position;

FIG. 5 is a view similar to FIG. 4 showing the oper-
ating parts in other positions;

FIG. 6 is a diagrammatic view illustrating the electrical
circuit of the count control apparatus of this invention;

FIG. 7 is a bottom view of an alternate count switch
assembly; and

FIG. 8 is a view in vertical section of the count switch
assembly of FIG. 7 taken in the plane of the line §—8
of FIG. 7.

Referring to FIGS. 1 and 2, the predetermined count
control apparatus of this invention is preferably used
with a counting machine of the type which includes a
continuously rotating disc 11 forming the bottom of a
hopper defined by an upstanding annular flange 12 and
from which coins are carried by centrifugal force through
an adjustable gate opening to a discharge channel 13
where they are engaged by a rubber feed wheel 14 and
are forced thereby to engage a star wheel 15 to rotate the
star wheel 15. The star wheel 15 is mounted on a shaft
16 provided with a beveled gear portion 17 which meshes
with a beveled gear 18 mounted on a shaft 19 for operat-
ing a conventional zero resettable counter 28.

The feed wheel 14 is mounted on an extending portion
of a shaft 21 which carries a pulley 22 at its other end.
The pulley 22 is connected by a belt 23 with a pulley 24
on a shaft carrying yet another pulley 25 connectzd by a
belt 26 with a pulley 27 on a motor driven shaft 28. The
shaft 21 is mounted in a rear bearing 29 pivotally sup-
ported within a yoke 38 securely affixed to a coin gate
housing 31. The shaft 21 is further mounted in a front
bearing 32 carried within a box 33 formed as an integral
part of a tiltable support 34 mounted to turn on a pivot
shaft 35. A compression spring 36 biases upwardly
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against the bottom of the box 33 to urge the feed wheel
14 upwardly away from a coin engag.ng position.

The feed wheel 14 is rendered operative to feed coins
to the star wheel 15 by a mechanism fully described in
the aforementioned copending application of Arnold R.
Buchholz, Serial No. 182,169, now Patent No. 3,138,166.
The mechanism includes a continuous dutiy sclenoid (not
shown) which is normally energized when the counting
machine is in operation. When the continucus duty sole-
noid is energized the mechanism causes a rod 37, which is
mounted at ifs upper end on a shaft 38 carried by the
tiltable support 34, te be moved upwardly to thereby move
the feed wheel 14 to a coin engaging position. A nor-
mally closed switch 39 is connected to the circuit for the
continuous duty solenoid. The predetermined count con-
trol apparatus hereinafter described operates to open the
switch 39 to deenergize such continucus duty solencid at
the end of a predetermined count, but in the prior art and
as shown in U.S. Letters Patent No. 2,378,828 instead of
a tilting feed wheel 14 a clutch may be utilized between
the pulley 22 and the shaft 21 and the count control appa-
ratus hereinafter described is also applicable to controlling
the operation of such a clutch.

A rotary predetermined count selector switch 49 is
mounted on the top surface of the coin counting machine.
The count selector switch 46 illustrated in the embodiment
being described may be set at any one of eleven positions.
Ten of the positions are settings for predetermined counts
from five to fifty in increments of five coins. These same
settings may be also used for predetermined counts of one
huadred to one thousand in increments of a hundred by a
range selector switch 41 mounted on the front face of the
counting machine (see FIG. 1). The final setting of the
count selector switch 4¢ is for a continuous count “C.”

As will be more fully described hereafter, the count
selecior switch 4§ operates upon a count registering circuit
which is actuated and controlled by the passage of co'ns
as indicated by the rotation of the shaft 16 mounting the
star wiecl 15, Specifically, the star wheel 16 is journaled
through an opening in a frame 42 and terminates in a coin
driven member in the form of a single tooth member 43
(see FIG3. 3-5). The single tooth member 43 makes one
complete revolution for each five coiams counted and, if
unobstructed by parts later to be described, the single tooth
member 43 will engage an arm 44 of a normally open
cetnt switch 45 supported on the underside of the frame
42 since the switch arm 44 normally lies in the path of
travel of the single tooth member 43.

A blocking member 46 is pivotally mounted at cne end
on a shaft 47 secured to the frame 42, and the blocking
member 46 is normally urged downwardly as viewed in
FIGS. 4 and 5 by a spring 48 to an inoperative position.
In its nermal inoperative position, the blocking member
46 due (o the action of the spring 48 is n contact with a
bent end 4% of a shifting lever 5. The shifting lever 50
is pivotally mounted at one end on a pivot screw 51 se-
cured to the frame 42.

In its normal inoperative position as shown in FIG. 5,
the member 46 does not interfere with the rotation of the
single tooth member 43. Tn its alternative operative posi-
tion which is shown in FIG. 4, the member 46 lies in the
path of travel of the single tooth member 43 and the
member 435 is held in such operative position against the
force of the spring 48 by 2 latch 52 which projects through
an opening in the frame 42 and engages a shoulder 53 on
the member 46. The member 46 is moved to this block-
ing position by the energization of a solencid 54 having
its plunger 55 pivotally connected to the shifting lever 53.
That is, each time the solenoid 54 is energized the plunger
58 thereof is drawn inwardly to rotate the shifting lever
5% about its pivot 51 and thereby cause the bent end 43
lo move the member 46 upwardly until the latch 52
engages the shoulder 53 of the blocking member 46.

As seen in FIG. 3, the latch 582 is pivotally supperted on
a shaft 56 mounted on the top side of the frame 42. The
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latch 52 is urged toward a latching position relative to
the blocking member 46 by a spring 57.

A control member 58 is pivotally mounted on a shaft 59
supported by an extending end of the blocking member 46.
The control member 58 is provided with three arms. One
arm 6% mounts a pin 61 adapted to engage the switch arm
62 of the normally closed switch 39 (see FIG. 2). A
second arm 63 mounts a pin 64 which is adapted to be
engaged by the single tooth member 43 when the control
member 58 has been carried to a receptive position by
movement of the blocking member 46 to its blocking
position. When the pin 64 is engaged by the single tooth
member 43, the control member 58 will pivot about its
shaft 59 causing the pin 61 of the arm 60 to engage the
switch arm 62 and open the switch 39 to render the con-
tinuous duty solenoid (not shown) inoperative,

Referring to FIG. 3, a reset and count start Iever 65 is
pivotally mounted on the frame 42 on a shaft 66 and is
normally urged to an inoperative position by a spring 67.
The control lever 65 exlends through an opening in the
front face of the machine for manual operation by the
machine operator. The control lever 65 pivotally mounts
a latch release dog 68 on 2 shaft 6% and the dog 68 is
urged toward abutting engagement with the shaft 66 by
a spring 70, as shown in FIG. 3. A dog latch 71 is
pivotaily mounted on the frame 42 and is urged toward
the dog 68 by a spring 72. The dog latch 71 is adapted
to engage a projection 73 on the dog 6% until the dog 68
has been rotated sufficiently to release the dog latch 71.
A finger projection 74 on the dog 68 is adapted to engage
a pin 75 on the latch 52 to release the laich 52 from
engagement with the blocking member 46 when the con-
trol lever 45 is actuated. That is, when the control lever
65 is moved to the right as viewed in FIG, 3, the dog
68 rotates with the control lever 65 until the finger pro-
jection 74 is engaged by the dog latch 71. Thereafter,
as the control lever 65 continues to be moved, the dog 68
will rotate counterclockwise relative to FIG. 3 until the
dog 68 has rotated sufficiently to disengage from the dog
latch 71. Release of the dog 68 causes the dog to rotate
suddenly toward the pin 75 to engage the pin 75 and rotate
the latch 52 to release the blocking member 46. The
action of the release mechanism is such that the control
lever 65 must be moved through its entire limit of travel
to cause the latch 52 to be released and a positive action
is required by the overator to reset the counting apparatus.

A push lever 76 is mounted at one end on a shaft 77
carried by the control lever 65 and includes an outstand-
ing portion 78. Coins leaving the star wheel 15 are car-
ried through a discharge chute 79 to a discharge tube (not
shown) which may be used to actuate a crank member
having an arm which is engageable with the outstanding
portion 78 of the push lever 76 to perform the same ac-
tion as that performed by movement of the control lever
65, as shown in U.S. Patent No. 2,669,997, to Earl W.
Quirk and Arnold R. Buchholz.

Referring to FIG. 6, the circuit illustrated therein, which
includes the count selector switch 49, the count switch 48,
and a count registering circuit controlled by the count.
switch 45 and operative through the count selector switch
40, is energized from an A.C. source which is rectified
and filtered to provide D.C. current to a pair of input
conductors 80 and 81. The rotary count selector switch
40 has two levels 82 and 83. Each of the levels includes.
ten-contact positions corresponding to counts in multiples
of five from five to fifty and an additional contact for
continuous count. The ten contact positions further repre-
sent counts in multiples of one hundred from one hun-
dred to one thousand. The contacts representing selected
counts from five to fifty of the first level 82 of the count.
selector switch 40 are connected in common by a con-
ductor 84 to the input conductor 86. The switch arm
of the first level 82 is connected to a primary conduc-
tor 85.

The contacts corresponding to selected counts of five
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to fifty of the second level 83 of the count selector switch
4% are connected to respective contacts in a single level
of a regular count stepping switch 86. The stepping
switch 86 is of known construction and of the type in
which a wiper assembly 87 sweeps a plurality of cen-
tacts, with the wiper assembly 87 advancing after ener-
gization of a stepping switch solenoid. The wiper assem-
bly 87 is connected by a conductor 88 to the input con-
ductor 81.

The coil of a first relay 89 is connected at one side
to the primary conductor 85. The second side of the
relay 89 is connected by a conductor 98 to one side of a
normally open switch 91 of such first relay 89. The
other side of the relay switch 91 is connected to the mov-
able arm of the normally closed off-normal switch contact
92 of the regular count stepping switch 86. As is known,
each of the stepping switches includes a self-interrupter
switch contact and an off-normal switch contact which
are actuated by the solencid of the stepping switch, the
self-interrupter switch contact being actuated for each
energization of the solenoid and the off-normal switch
contact being actuated when the stepping switch has
cycled to its starting position. The off-normal contact
92 is connected by a conductor 93 to the input conductor
81. The solenoid 54 whose function was previously de-
scribed as that of shifting the blocking member 46, is
connected at one side to the input conductor 8¢ and its
other side is connected to the input conducter 81 through
a normally open relay switch 94 of the first relay 89.
The normally open relay switch 94 is bridged by a capaci-
tor 95 to maintain the solenoid 54 energized for a lim-
ited period following the opening of the relay switch 94.

The solenoid 26 of the regular count stepping switch
86 is connected on one side to the primary conductor 85
and is connected on its other side to the input conductor
81 through a normally open relay switch 97 of the first
relay 89 and the normally closed self-interrupter contacts
98 of the regular count stepping switch 86. A capacitor
99 and resistor 196 are connected in series with each
other and in parallel with the stepping switch solenoid
96 by a conductor 101, and are also connected with the
conductor 181 to a conductor 102.

The input conductor &1 is connected to the arm of the
nermally open count switch 45 which connects on its
other side to the arm 183 of a first level of the double
pole, double throw range selector switch 41. The switch
arm 183 of the range selector switch 41 has two positions.
In its position for the high range counts of from one
hundred to one thousand, the swiich arm 193 connects
with a conductor 194 that leads to one side of a stepping
switch solenoid 185 of an extended count stepping switch.
The solencid 195 is conmected on its other side to the
primary conductor 85. A capacitor 10¢ and a resistor
107 are connected in series across the solenoid 195.
In the alternate position of the switch arm 183 of the
range selector switch 41 for low range counts of from
five to fifty, the normally open count switch 45 is con-
nected to a conductor 108 which connects with the con-
ductor 102.

An extended count stepping switch including the sole-
noid 165 has three levels of fixed contacts each with its
own wiper assembly. A first level 109 has its wiper as-
sembly 110 connected by a conductor 113 to the input
conductor §1. The stepping switch has ten fixed con-
tacts in each level with each contact representing a count
of five coins and indicated by numerals “1” through “9”
and “0.” The contact “5” is connected by a conducter
112 to omne side of the coil of a second relay 113 which
is also connected to the primary conductor 85. The
contact “3” of the first level 199 is connected by a con-
ductor 114 to one side of a normally open relay switch
115 of the second relay 113. The other side of the relay
switch 115 is connected by a conductor 116 to the coil
of a third relay 117 which is also connected to the pri-
mary conductor 85. One side of a second relay switch
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118 of the second relay 113 is connected to the conductor
112 and the other side is connected by a conductor 119
to the stationary contact of a normally closed off-normal
contact 129 of the extended count stepping switch. The
movable arm of the off-normal contact 128 is connected
by a conductor 121 to a conductor 122 which in turn is
connected in the high range count position of a switch
arm 123 of the second level of the range selector switch
41. The switch arm 123 is connected by a conductor
124 and the conductor 11d to the input conductor 81.

In the low range count position of the switch arm 123,
the wiper assembly 125 of a second lever 126 of the ex-
tended count stepping switch to the input conductor 81
through a conductor 127 and the conductor i24. With
the exception of the zerc contact of the second level 126,
all fixed contacts are comnected in common by a con-
ductor 128 to the fixed arm of the self~interrupting con-
tacts 129 of the extended count stepping switch. The
movable arm of the self-interrupting contacts 129 is con-
nected by a conductor 138 to a conductor 131 which
leads from the conductor 184 to the wiper assembly 132
of the third level 133 of the extended count stepping
switch. The contact “9” of the third level 133 is con-
nected to one side of a normally open relay switch 134
of the third relay 117, the second side of the normally
open relay switch 134 being connected to the conductor
102, The third relay 117 has a second relay switch 135
having two positions. In its normal position, the relay
switch 135 connects the conductor $19 to the conductor
122 thereby by-passing the off-normal contacts 126 of
the extended count stepping switch. In its alternate posi-
tion, it connects the conductor 119 to a conductor 136
which in turn is connected to the conductor 116.

The operation of the coin counter with the predeter-
mined count control apparatus of this invention is as
follows:

With the switch 39 in its normally closed condition,
the continuous duty solenoid discussed above will be en-
ergized to cause the rod 37 to be moved upwardly and
thereby to rotate the tiltable support 34 counterclock-
wise, as viewed in FIG. 2, against the action of the spring
36 to cause the feed wheel 14 to be moved downwardly
into coin engaging position. With the feed wheel 14 in
coin engaging pesition, coins are fed from the hopper
12 to be engaged by the feed wheel £4 which forces the
coins against the star wheel 15. As the star wheel 15
is rotated by the passage of coins, the single tooth mem-
ber 43 is likewise rotated.

Assume that it is desired to count batches of five coins.
The range selector switch 41 would be positioned at the
low range count position in which the switch arm 193
closes with the conductor 168 and the switch arm 123
closes with the conductor 127. The count selector
switch 48 would be positioned at the value 5 in which
case the switch arms of the levels 82 and 83 thercof
would engage the contacts “5”. At the count of the
first coin, the single tcoth member 43 is rotated one-fifth
of its total revolution to engage the switch arm 44 of the
count switch 45 thereby closing the count switch 45.
After the count of the first coin, the parts are in the posi-
ticn shown in FIG. 5. Closing of the count switch 45
completes a circuit to energize the solenoid 96 of the
regular count stepping switch. Such circuit leads from
the input conductor 81 through the closed count switch
45, the switch arm 103 of the range selector switch 41,
conducter 188, conductor 182, conductor 191, the sole-
noid 96, primary conductor 85, the first level 82 of the
count selector switch 46, and the conductor 84 to the
input conductor 89.

Upon the passage of the second coin past the star wheel
15, the single tooth member 43 is rotated out of engage-
ment with the switch arm 44 and the count switch 435
opens to disrupt the previously described energizing cii-
cuit of the solenoid 96. Upon the deenergization of such
solenoid 96, the wiper assembly 87 of the regular count
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Stepping switch advances to bring one of its arms in con-
tact with the contact “3” thereof. This action completes
a circuit to energize the coil of the first relay 89. Such
~circuit leads from the input conductor 81 through con-
ductor 88, the wiper assembly 87, the second level 83 of
the count selector switch 49, the relay 88, primary con-
ductor 85, the first level 82 of the count selector switch
46, and conductor 84 to the input conductor 80. Ener-
gization of the first relay 89 closes its normally open
relay switches 91, 94 and 97.

The closing of the rleay switch 91 establishes a hold-in
circuit for the first relay 88 through the relay switch 91
and the off-normal contacts 92 of the stepping switch so
that the relay 88 is no longer dependent upon the posi-
tion of the wiper assembly 87 for its energization.

Closing of the normally open relay switch 94 places
the solenoid 54 across the input conductors 88 and 81 to
energize the solenoid 54. This action causes the plunger
55 to be retracted thereby moving the shifting lever 56
inwardly against the blocking member 46 until the mem-
ber 46 is laiched by the latch 52. The blocking member
46 is thereby placed in the path of the single tooth mem-
ber 43.

Closing of the normally open relay switch 7 completes
an energizing circuit for the solenoid $6 through the

switch 27 and the self-interrupting contacts 98. The
energization of the solenoid 96 opens the self-interrupting
contacts 98 and thereby deenergizes the solenoid 96 to
cause the wiper assembly 87 to close with the contact
“1€”. Deenergization of the solenoid 96 will again close
the normally closed self-interrupting contacts 98 to again
complete the circuit to energize the solenoid 96. Thus,
in the well known manner the solenoid 96 is alternately
energized and deenergized by the action of the self-inter-
rupting contacts 98 until the wiper assembly 87 has re-
cycled to its starting position at which time the off-normal
contacts 92 of the regular count stepping switch will
open. The opening of the normally closed off-normal
contacts 32 opens the circuit to the coil of the first relay
89 which is then deenergized, and the relay switches ©1,
%4 and 97 will return to their normally open position to
prevent further recycling of the regular count stepping
switch 86.

The count of the third and fourth coins proceeds with-
out incident. Upon the count of the fifth coin, the single
tooth member 43 will rotate to contact the pin 64 of the
arm 63 of the control member 58, which has been placed
in coin engaging position by the shifting of the member 46.
The control member 58 is thereby shifted and the pin 61
engages the switch arm 62 of the switch 39 to actuate the
switch 39. The circuit to the continuous duty solenoid
is then opened and the tiltable support 34 is permitted to
rotate under the action of the spring 36 to remove the
feed wheel 14 from a coin engaging position. Thus,
when the fifth coin is counted the flow of coins will there-
after stop. Additionally, the single tcoth member 43 is
blocked from movement by the interfering blocking mem-
ber 46.

Before another batch of five coins can be counted, it is
necessary to reset the mechanism. This may be done
manually by shifting the control lever 65 from its normal
position against the action of the spring 67 or by tilting a
discharge tube to force a crank member arm against the
outstanding portion 78 of the push lever 76. Both
methods yield the same result in that, as previously de-
scribed, the dog 68 is rotated and latched and then
released by the dog latch 71 so that the finger projection
74 will engage the pin 75 of the latch 52 to release the
latch 52 from engagement with the shoulder portion 53.
The blocking member 46 returns to its normal position
under the action of the spring 48 and carries with it the
control member 63. With the blocking member 46 in
1ts non-interfering position, the switch 38 is returned to
its normally closed condition thereby energizing the con-
tinuous duty solenocid to again place the feed wheel 14
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8
into a coin engaging position. Additional counts of
batches of five coins can then proceed as described.

If it is now desired to count batches of ten coins, the
count selector switch 48 is set for a count of ten. Upon
the counting of the first coin, the count switch 45 closes
and completes the circuit to the solenoid 96 of the regular
count stepping switch. The count of the second coin
opens the count switch 45 to deenergize the solenoid 96
and the stepping switch advances one step to position the
wiper assembly 87 in contact with the contact “5.”
However, since the second level 83 of the count selector
switch 49 is in coatact with the contact “10” no circuit
is completed to energize the first relay 89. The count of
the third, fourth and fifth coins proceeds without incident.

Upon the count of the sixth coin the count switch 45
again closes to again complete the circuit to the solenoid
%6 of the regular count stepping switch. Upon the
count of the seventh coin the count switch 45 opens
deenergizing the solenoid 96 and the wiper assembly 87
of the stepping switch 8% advances to the contact “10.”
A circuit is now completed through the wiper assembly
87 and the second level 83 of the count selector switch 40
to energize the first relay 8%. Energization of the first
relay 89 has the same effect as that previously described
for the predetermined count of five. That is, the sole-
noid 34 is energized to shift the blocking member 46, and
the stepping switch 89 recycles to zero. Thus, at the
count of the tenth coin the normally closed switch 39 is
again opened to stop the feed of the coins and the single
tooth member 43 is thereafter blocked from further rota-
tion by the member 46. Reset of the mechanism is ac-
complished as hereinbefore described.

Counting in batches of fifteen to fifty coins proceeds
in a similar manner as that described for predetermined
counts of five and ten coins with a circuit being com-
pleted through the solenoid 53 to position. the control
member 63 for engagement by the single tooth member
43 at the end of the predetermined count to halt the flow
of coins. Such energization of the solenocid is accom-
plished during the count of the last five coins in the
selected batch.

Let it now be assumed that it is desired to count baiches
of one hundred coins. The range selector switch 41 is
first switched to its alternate, high range position in which
the switch arm 183 connects with the conductor 104 and
the switch arm 123 connects with conductor 122. The
count selector switch 40 is set at the position for pre-
determined counts of five or one hundred. Upon the
count of the first coin, the count switch 45 closes thereby
completing a circuit through the solenoid 165 of the ex-
tended count stepping switch. Such circuit leads from
the input conductor 81 through the closed count switch
45, the switch arm 103 of the range selector switch 41,
conductor 1064, the solenoid 165, the primary conductor
85, the first level 82 of the count selector switch 49, and
conductor 84 to the input conductor 86. The subsequent
passage of the second coin will open the count switch 45
thereby deenergizing the solenoid 185 of the extended
count stepping switch with the result that each of the three
wiper assemblies 110, 125 and 132 of the stepping switch
will advance to their respective contact “1.” In the same
manner, upon the count of the seventh, twelfth, and
seventeenth coins the wiper assemblies will advance to
their contacts “2,” “3,” and “4,” respectively.

The count of the twenty-first coin again closes the count
switch 45 to energize the solenoid 195. The twenty-
second coin counted will open the count switch 45, de-
energize the solenoid 185, and each of the three wiper
assemblies 116, 125, and 132 of the extended count
stepping switch will advance to the contacts “5.” When
the wiper assembly 11¢ of the first level 189 advances
to the contact “5,” a circuit is completed to the coil of
the second relay 133. Such circuit leads from the input
conductor 81 through conductor 111, the wiper asscmbly
110, conductor 112, the coil of the relay 113, the primary
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conductor 85, and the first level 82 of the count selector
switch 49 to the input conductor 88. Energization of the
relay 113 closes the nmormaily open relay switches 115
and 118. Closure of the relay switch 118 completes a
hold-in circuit for the coil of the second relay 113 and
such circuit includes conductor 124, the switch arm 123
of the range selector switch 41, conductor 122, conduc-
tor 121, the off-normal contacts 128 of the extended
count selector switch, conductor 119, and the now closed
relay switch 118. An alternate hold-in circuit is pro-
vided by the relay switch 135 which bridges the off-normal
coniacts 120 to keep the coil of the second relay 113
energized when the stepping switch cycles through zero
and opens the normally closed off-normal contacts 120,

Upon the count of each fifth coin thereafter the ex-
tended count stepping switch will advance one step. Up-
on the count of the sixty-first and sixty-second coins the
count switch 45 will be closed and then opened to energize
and deenergize the solenoid 106 thereby stepping the wiper
assemblies to the contacts “3” for the second time. When
the wiper assembly 110 of the first level 169 of the ex-
tended count stepping switch is in contact with the contact
“3” thereof, a circuit is completed to energize the coil of
the third relay 117. Such circuit leads from the input
conductor 81 through conductor 111, the wiper assembly
110, conductor 114, the now closed relay switch 115 of
the second relay 113, conductor 116, the coil of the relay
117, the primary conductor 85, and through the first level
82 of the count selector switch 4@ to the input conductor
80. The normally open relay switch 134 closes, and the
relay switch 135 closes to its alternate position in which
it connects with the conductor 136 to thereby provide a
hold-in circuit for the coil of the third relay 117. Such
hold-in circuit includes conductor 124, the switch arm
123, conductors 122 and 121, the off-normal contacts 129
of the extended count stepping switch, conductor 119, the
relay switch 135, and conductors 136 and 116.

The count continues as heretofore described until the
ninety-first and ninety-second coins are counted. After
the count of the ninety-second coin, the wiper assemblies
of the extended count stepper switch will advance to the
contacts “9.” When the wiper assembly 132 of the third
level 333 of such stepping switch makes contact with the
contact “9,” a circuit is established to energize the solenoid
96 of the regular count stepping switch upon the next
closing of the count switch 45. Such circuit leads from
the input conductor 81 through the count switch 45, the
switch arm %03, conductor 184, conductor 131, the wiper
assembly 132, the closed relay switch 134, conductor 162,
conductor 101, the solenoid 26, the primary conductor 85,
the first level §2 of the count selector switch 40, and con-
ductor 84 to input conductor 88. Then, upon the count
of the ninety-sixth wcoin, the count switch 45 closes to
energize the solenoid 96 through the circuit just described
and further energizes the solenoid 185 of the extended
count stepping switch in the manner heretofore described.
When the ninety-seventh coin is counted both stepping
switches advance. The extended count stepping switches
will advance to contact “¢” and the off-normal contacts
120 will open to open the circuit to the coils of the relays
113 and 117. The wiper assembly 87 of the regular count
stepper switch will be in contact with the contact “5”
whereby a circuit is completed to energize the coil of the
first relay 89. The results of the energization of the relay
89 are the same as for the count of five previously de-
scribed and the action continues as for a count of five.
That is, the blocking member 46 with the control member
63 are shifted into the path of the single tooth member
42 so that the count of the one-hundredth coin will halt
the flow of coins.

For counting of batches of more than one hundred
coins, the action is similar to that described for a predeter-
mined count of one hundred. That is, the regular count
stepping switch will advance one step during the count
of the last five coins of each hundred coins counted.
When the advance of the regular count stepping switch
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places the wiper assembly 87 in contact with a fixed con-
tact corresponding to the selected count, a circuit is com-
pleted through the count selector switch 40 to energize
the first relay 89 for halting the flow of coins at the end
of the predetermined count.

It will be seen from the above description that the pre-
determined count control apparatus comprises a low range
count registering circuit including the regular count step-
ping switch and a high range count registering circuit in-
cluding the extended range stepping switch, together with
a range selector switch for alternately directing the count
switch to the low range and high range registering circuits.
The high range registering circuit registers the count in
multiples of five coins and signals the count of each one
hundred coins to the low range registering circuit by
actuating the regular count stepping switch. The low
range registering circuit registers the count in multiples
of five coins and, in response to high range registering
circuit, also registers the count in multiples of one hun-
dred coins. A circuit is completed through the regular
count stepping switch and the count selector switch to
cause energization of the solencid 54 during the count of
the last five coins of the predetermined count.

Should the supply of coins from a particular source
be insufficient to complete any batch count of one hun-
dred to one thousand and it is desired to change the
batch count of a new source of coins from say one
hundred to two hundred, it is not necessary to supply
the deficient quantity of coins to recycle the apparatus.
Rather, by switching the range selector switch 41 to the
low count range and supplying sufficient coins to com-
plete the low count, the entire apparatus may be recycled.
Thus, at the most forty-nine coins will be required to
recycle.

As an example of the recycling in the extended count
range, let it be assumed that the count selector switch
40 has been set for a count of two hundred coins and
that the range selector switch has been accordingly set
for the high range batch count. Iet it further be
assumed that only twelve coins out of the batch of two
hundred have been counted and that the supply of coins
from a particular source has been depleted. Now, if
it is desired to count another quantity of coins in batches
of one hundred, the count selector switch 4% would be
positioned for a count of one hundred which is also the
position of the switch for a count of a batch of five coins.
The range selector switch 4% would be placed for the
low range count. As soon as the range selector switch
41 is switched to the low range, a circuit is completed
through the solenoid 185 of the extended count stepping
switch which will- cause such stepping switch to recycle
through the medium of the self-interrupter contacts 128.
The circuit leads from the input conductor 81 through
conductor 111, conductor 124, switch arm 123, con-
ductor 127, the wiper assembly 125 of the second level
126, conductor 128, the self-interrupter contacts 129, and
conductor 130 to one side of the solenoid 105. The
other side of the solenoid 105 is connected to the input
conductor 8¢ through the primary conductor 85, the first
level 82 of the count selector switch 49 and conductor 84.

Since twelve coins have been counted, no occurrence
will take place until four additional coins are fed past
the star wheel 15. When the fourth additional coin
passes the star wheel 15, the count switch 45 will close
thereby energizing the solenoid 26 of the regular count
stepping switch. The passage of the fifth additional coin
will open the count switch 45, deenergize the solenoid
96, and cause the stepping switch to advance to have
its wiper assembly 87 make contact with the contact “5.”
Since this is also the setting of the count selector switch
40, a circuit is completed to energize the relay 82 with
the results that follow being the same as for a predeter-
mined count of five. Thus, at the count of the eighth
additional coin, the flow of coins is stopped in the manner
previously described and the regular count stepping switch
86 recycles to zero. The predetermined count control
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apparatus is now ready for counting in batches of one
hundred coins simply by moving the range selector switch
41 to the extended range position.

If it is desired to count coins continuously and omly
determine the total number of coins in a given batch,
the count selector switch 49 is set for continuous count.
Setting the count selector switch 46 for continuous count
removes the possibility of energizing the stepping switches
and the solenoid 54. The number of coins counted will
be indicated on the counter 26.

FIGS. 7 and 8 illustrate another embodiment of a
count switch mechanism particularly useful for high speed
operation of the coin counting machine. The count
switch assembly of FIGS. 7 and 8 is employed with a star
wheel having ten points rather than with the five point
star wheel 15 previously considered. The ten point star
wheel is again mounted on a shaft 137 that is journaled
in a supporting frame 138. The frame 138 mounts the
switch 39, the sclenoid 54, the shifting lever 58, as well
as the reset lever 65 and associated equipment including
the latch 52 for latching a blocking member 139 and
releasing the blocking member 139 after a predetermined
count has been completed to permit the count of an
additional batch of coins. The blocking member 139
is pivotally mounted on the shaft 47 supported on the
frame 138, and is similar to the blocking member 46 in
that it supports the control member 58. The function
and operation of the solenoid 54, the shifting lever 50, the
blocking member 139, the control member 58, and the
latch 52 are identical to that described for the embodi-
ment of FIGS. 1-5.

The shaft 137 is formed at its Iower end with a portion
of reduced cross section defining a coin driven member
140 characterized by having a rectangular cross section
(see FIGS. 7 and 8). The arm 63 of the control mem-

er 58 and its pin 64 lie in the path of travel of the
lateral ends of the coin driven member 140. However,
when the member 139 is in its normal inoperative posi-
tion, as it is illustrated in FIG. 7, the control member
58 is rotated by the coin driven member 14¢ an insufficient
amount to close the switch 39. Only when the control
member 58 has been carried to a fully receptive position
by shifting the member 139 to its operative position will
the coin driven member 149 rotate the control member
58 a sufficient amount to cause the switch arm 62 to
close the switch 39 and halt the flow of coins.

Counting of each batch of five coins passing the ten
point star wheel is accomplished by a count switch in
the form of a dry reed switch 141 mounted on a suitable
insulated support 142 secured to the frame 138. The

reed switch 141 has normally open contacts 143 which *

are closed by the influence of a permanent magnet 144
mounted directly above and spaced from the dry reed
switch 141. A shield 145, formed of a magnetically
conductive material such as steel and supported or. the
lower end of the shaft 137 for rotation with the shaft
137, extends into the space between the magnet 144
and the reed switch 141. As seen in FIG. 7, the shield
145 is generally circular in shape with oppositely disposed
window segments 146 removed therefrom. When the
shield 145 is so positioned as to place the void window
segments 146 between the magnet 144 and the reed
switch 141, the magnet 144 will close the contacts 143
of the reed switch 141. However, when the shield 145
is so positioned as to place the solid portions thereof
between the magnet 144 and the reed switch 141, the
shield 145 prevents the magnet 144 from acting upon the
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reed switch 141 and the contacts 143 of the reed switch -

remain open. The shield 145 may be provided with
cutouts as at 147 to reduce its weight.

The shield 145 along with the shaft 137 makes one
complete revolution for each ten coins counted. The
window segments are of a dimension to each lie between
the magnet 144 and reed switch 141 during the count
of two coins. With the ten point star wheel, each window
segment therefor includes an angle of about 72°. The
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shield 145 is so positioned on the shaft 137 relative to
the coin driven member 148 that one window segment
is positioned between the magnet 144 and the reed switch
141 after the passage of the second coin and the third
coin of a batch and the other window segment is posi-
tioned between the magnet 144 and the switch 141 after
the passage of the seventh coin and the eighth coin.
Therefore, reed switch 141 is closed once for each five
coins counted and performs the same function as the
count switch 45 which it would replace.

In the embodiments described an established quantity
of five coins is the basic unit of the predetermined count,
Of course, an established quantity other than five coins
may be employed as the basic unit for operation of a
predetermined count control apparatus in accordance
with the present invention.

We claim:

1. In a coin counting machine having a driven coin
feeding wheel and means for rendering said wheel opera-
tive to feed coins during a count, the combination of
a predetermined count control apparatus comprising a
coin driven member, a count switch actuated by said
coin driven member once for each five coins counted,
a count selector switch settable for predetermined counts
in multiples of five coins, control means for said first
named means adapted when actuated to render said first
named means inoperative, said control means being shift-
able from a normal inoperative position to an operative
position in which said control means is placed in the
path of travel of said coin driven member for actuation
thereby, solenoid controlled means for shifting said con-
trol means to said operative position when said solenoid
is emergized, a source of electric current, and count
registering circuit means responsive to said count switch
to register the count in multiples of five coins and adapted
to complete a circuit from said source of electric current
through said count selector switch to energize said sole-
noid during the count of the last five coins of the pre-
determined count, whereby said control means is ac-
tuated by said coin driven member at the end of the
predetermined count to render said first named means
inoperative and thereby halt the flow of coins.

2. In a coin counting machine having a hopper, means
for discharging coins from said hopper, a star wheel
operated by contact of discharged ceins, a driven coin
feeding wheel engaging the coins for forcing the same
past the star wheel, and means for rendering said coin
feeding wheel operative during a count, the combination
of a predetermined count control apparatus comprising
a support plate, a coin driven member journaled in said
plate and rotatable with said star wheel, a count switch
having a switch arm in the path of travel of said coin
driven member for actuation by said coin driven mem-
ber once for each five coins counted, a count selector
switch settable for predetermined counts in multiples of
five coins, a blocking member pivotally supported on
said plate and shiftable from a normal inoperative posi-
tion to an operative position in which said blocking
member lies in the path of travel of said coin driven
member, a control member for said second named means
adapted when actuated to render said second named
means inoperative, said control member being pivotally
supported on said blocking member and being engage-
able by said coin driven member when said blocking
member is in said operative position for actuation by
said coin driven member, a solenoid controlled shift
member for shifting said blocking member to said opera-
tive position when said solenoid is energized, said shift
member being pivotally supported on said plate, a source
of electric current, and count registering circuit means
responsive to said count switch to register the count in
multiples of five coins and adapted to complete a circuit
from said source of electric current through said count
selector switch to energize said sclenoid during the count
of the last five coins of the predetermined count, whereby



3,246,658

13
said contro! means is actuated by said coin driven mem-
ber at the end of the predetermined count to render said
first named means inoperative and thereby halt the flow
of coins.

3. In a coin counting machine having a driven coin
feeding wheel and means for rendering said wheel opera-
tive to feed coins during a count, the combination of a
predetermined count control apparatus comprising a
plate, a coin driven member journaled in said plate, a
count switch actuated by said coin driven once for each
five coins counted, a count selector switch settable for
predetermined counts in multiples of five coins, a block-
ing member pivotally supported on said plate and shift-
able from a normal inoperative position to an operative
position, a shiftable latch supported on said plate and
engageable with said blocking member to retain the same
in said operative position, a control member for said
first named means adapted when actuated to render said
first named means inoperative, said control member being
pivotally supported on said blocking member and being
engageable by said coin driven member when said block-
ing member is in said operative position for actuation
by said coin driven member, solenoid controlled means
for shifting said blocking member to said operative posi-
tion when said solenoid is energized, a source of electric
current, count registering circuit means responsive to
said count switch to register the count in multiples of
five coins and adapted to complete a circuit from said
source of electric current through said count selector
switch to energize said solenoid during the count of the
last five coins of the predetermined count whereby said
control means is actuated by said coin driven member
4t the end of the predetermined count to render said first
named means inoperative and thereby halt the flow of
coins, and reset means for releasing said laich means
to have said blocking member return to said inoperative
position whereby said control member is released from
engagement with said coin driven member and said coin
feeding wheel is rendered operative by said first named
means to begin a new count.

4. A predetermined count control apparatus in accord-
ance with claim 4 wherein said reset means includes a
manually operable reset lever pivotally supported on
said plate for rotation through a limited arc, a dog pivot-
ally supported on said reset lever at a point spaced from
the pivotal support of said reset lever and spring biased
for rotation with said reset lever, said dog having a
finger projection adapted to engage said laich to shift
the same and release said blocking member, and means
restraining said dog to cause said dog to rotate in a
directicn opposite to the rotation of said reset lever until
said reset lever nears the end of said limited arc whereby
said dog is thereafter released to engage said latch.

5 In a coin counting machine having a driven coin
feeding wheel and means for rendering said wheel opera-
tive to feed coins during a count, the combination of
a predetermined count control apparatus to render said
first named means inoperative at the end of a count to
halt the flow of coins, said control apparatus comprising
count selector means settable for predetermined counts
in multiples of an established small quantity of coins
and for predetermined counts in multiples of an estab-
lished larger quantity of coins that is a multiple of said
established small quantity of coins, a coin driven mem-
ber, a count switch actuated by said coin driven once
for each of said established small quantity of coins
counted, control means for said first named means adapted
when actuated to render said first named means inopera-
tive, said control means being shiftable from a normal
inoperative position to an operative position in which
said control means is placed in the path of travel of
said coin driven member for actuation thereby, solenoid
controlled means for shifting said control means to said
operative position when said solenoid is energized, count
registering means responsive to said count switch and
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comprising a low range count registering circuit and a
high range count registering circuit, and range selector
means for alternately directing said count switch to said
low range and high range registering circuits, said high
range count registering circuit being adapted in response
to said count switch to register the count in multiples
of said established small quantity of coins and to signal
the count of each of said established larger quantity of
coins to said low range count registering circuit, said
low range count registering circuit being adapted in re-
sponse to said count switch to register the count in mul-
tiples of said established small quantity of coins aad in
response to said high range count registering circuit to
register the count in multiples of said established larger
quantity of coins and being further adapted to energize
gaid solenoid during the count of the last of said estab-
lished small quantity of coins of the predstermined count.

6. In a coin counting machine having a driven coin
feeding wheel and means for rendering said wheel opera-
tive to feed coins during a count, the combination of a
predetermined count control apparatus comprising a coin
driven member, a count switch actuated by said coin
driven member once for each five coins counted, a count
selector switch settable at a plurality of positions repre-
senting predetermined counts in multiples of five coins
and at such settings also representing predetermined
counts in multiples of one hundred coins, control means
for said first named means adapted when actuated to ren-
der said first named means inoperative, said control means
being shiftable from a normal inoperative position to an
operative position in which said control means is placed
in the path of travel of said coin driven member for actu-
ation thereby, solenoid controlled means for shifting said
control means to said operative position when said sole-
noid is energized, a source of eleciric current, count regis-
tering means responsive to said count switch and com-
prising a low range count registering circuit and a high
range count registering circuit, and a range selector switch
for alternately directing said count switch to said low
range and high range registering circuits, said high range
count registering circuit being adapted in response to said
count switch to register the count in multiples of five
coins and to signal the count of each one hundred coins
to said low range registering circuit, said low range regis-
tering circuit being adapted in response to said count
switch to register the count in multiples of five coins and
in response to said high range registering circuit to regis-
ter the count in multiples of one hundred coins and being
further adapted to complete a circuit from said source
through said count selector switch to energize said sole-
noid during the count of the last five coins of the predeter-
mined count, whereby said control means is actuated by
said coin driven member at the end of the predetermined
count to render said first named means inoperative and
thereby halt the flow of coins.

7. In a coin counting machine having a driven coin
feeding wheel and means for rendering said wheel opera-
tive to feed coins during a count, the combination of pre-
determined count control apparatus comprising a coin
driven member, a count switch actuated by said coin
driven once for each five coins counted, a count selector
switch settable at a plurality of positions representing pre-
determined counts in multiples of five coins and at such
settings also representing predetermined counts in multi-
ples of one hundred coins, a pivotally supported blocking
member shiftable from a normal inoperative position to
an operative position, a control member for said first
named means adapted when actuated to render said first
named means inoperative, said control member being
pivotally supported on said blocking member and being
engageable by said coin driven member when said block-
ing member is in said operative position for actuation by
said coin driven member, solenoid controlled means for
shifting said blocking member to said operative position
when said solenoid is energized, a source of electric cur-
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rent, count registering means responsive to said count
switch and comprising a low range count registering cir-
cuit including a low range stepping switch and a high
range count registering circuit including a high range
stepping switch, and a range selector switch for alternate-
ly directing said count switch to said low range and high
range registering circuits, said high range stepping switch
being actuated by the closure of said count switch to regis-
ter the count in multiples of five coins and to complete a
circuit to actuate said low range stepping switch once
for each one hundred coins counted, said low range step-
ping switch being actuated by the closure of said count
switch to register the count in multiples of five coins and
being alternately actuated in response to said high range
stepping switch to register the count in multiples of one
hundred coins, said low range stepping switch being
further adapted to complete a circuit from said source
through said count selector switch to energize said sole-
noid during the count of the last five coins of the pre-
determined count, whereby said control means is actuated
by said coin driven member at the end of the predeter-
mined count to render said first named means inoperative
and thereby halt the flow of coins.

8. A predetermined count control apparatus in accord-
ance with claim 7 wherein said range selector switch com-
pletes a circuit from said source to said high range step-
ping switch to recycle the same when said range selector
switch directs said count switch to said low range register-
ing circuit.

9. In a coin counting machine having a driven coin
feeding wheel and means for rendering said wheel opera-
tive to feed coins during a count, the combination of a
predetermined count conirol apparatus comprising a coin
driven member, a reed count switch, a magnet spaced
from said count switch and adapted to actuate said count
switch, a shield of magnetically conductive material
mounted on said coin driven member for movement
therewith in the space between said magnet and said count
switch to shield said count switch from said magnet to
prevent actuation of said count switch, said shield having
a portion removed. to form a window so positioned in the
shield that the window lies between said magnet and said
count switch once during each five coins counted whereby
said count switch is actuated once for each five coins
counted, a count selector switch settable for predeter-
mined counts in multiples of five coins, control means for
said first named means adapted when actuated to render
said first named means inoperative, said centrol means
being shiftable from a normal inoperative position to an
operative position in which said control means is placed
in the path of travel of said coin driven member for actu-
ation thereby, solenoid controlled means for shifting said
control means to said operative position when said sole-
noid is energized, a source of electric current, and count
registering circuit means responsive to said count switch
to register the count in multiples of five coins and adapted
to complete a circuit from said source of electric current
through said count selector switch to energize said sole-
noid during the count of the last five coins of the pre-
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determined counf, whereby said control means is actu-
ated by said coin driven member at the end of the pre-
determined count to render said first named means in-
operative and thereby halt the flow of coins.

10. In a coin counting machine having a hopper,
means for discharging coins from said hopper, a star
wheel operated by contact of discharged coins, a driven
coin feeding wheel engaging the coins for forcing the
same past the star wheel, and means for rendering said
coin feeding wheel operative during a count, the combina-
tion of a predetermined count control apparatus compris-
ing a support plate, a coin driven member journaled in
said plate and rotatable with said star wheel, a reed count
switch, a magnet spaced from said count switch and
adapted to actuate said count switch, a generally circular
shield of magnetically conductive material mounted on
said coin driven member and rotatable therewith in a
plane between said count switch and said magnet to shield
said count switch from said magnet to prevent actuation
of said count switch, said shield having at least one por-
tion removed to form a window segment so positioned
about the periphery of said shield that said window seg-
ment lies between said magnet and said count switch once
during each five coins counted whereby said count switch
is actuated once for each five coijns counted, a count
selector switch settable for predetermined counts in multi-
ples of five coins, a blocking member pivotally supported
on said plate and shiftable from a normal inoperative
position to an operative position, a control member for
said second named means adapted when actuated to ren-
der said second named means inoperative, said control
member being pivotally supported on said blocking mem-
ber and being engageable by said coin driven member
when said blocking member is in said operative position
for actuation by said coin driven member, a solenoid con-
trolled shift member for shifting said blocking member to
said operative position when said solenoid is energized,
said shift member being pivotally supported on said plate,
a source of electric current, and count registering circuit
means responsive to said count switch to register the count
in multiples of five coins and adapted to complete a cir-
cuit from said source of electric current through said
count selector switch to energize said solenoid during
the count of the last five coins of the predetermined count,
whereby said control means is actuated by said coin driv-
en member at the end of the predetermined count to ren-
der said first named means inoperative and thereby halt
the flow of coins.
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