PSR, f' —

Dec. 22, 1953 W. I. BENDZ 2,663,477
FOOD DISPENSING APPARATUS CONTROL SYSTEM
Filed Dec. 18, 1947

o5 .-

o l
&9

67
T X &5 [97
; —% 1 954 =7 B 89\
I.
6/ |Ne3 o ! l-/<
934 Y5 I
p/

%’05 i/o7
:

728
i}
15
O——GTO
T
/8,
R \: 9
wnmsss;:s INVENTOR

%/ Waldemarl Bendz
A BY ‘
7 ATTORNE#



d

Patented Dec. 22, 1953

2,663,477

UNITED STATES PATENT OFFICE

2,663,477

FOOD DISPENSING APPARATUS CONTROL
SYSTEM

Waldemar I, Bendz, Weston, Mass., assignor to
Westinghouse Electric Corporation, East Pitts-
burgh, Pa., a corporaiion of Pennsylvania

Application December 18, 1947, Serial No. 182,505
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My invention relates o photo-sensitive appa-
ratus and has particular relation to food dispens-
ing apparatus.

In its specific aspects my invention applies fo
coin operable machines for dispensing lquids
such as beverages. The operation of such a
machine is initiated by the insertion of a coin.
Following this event, a cup is deposited on a
platform and thereafter o valve is opened and
liquid flows into the cup. After the valve hnas
been opened for a nbredstermined time interval,
the valve is closed.

In machines constructed in accordance with
the teachings of the prior art, the operations
following the insertion of the coin oceur in
sequence at independently determined time inter-
vals. The insertion of the coin initiates the op-
eration of a series of timing relays. One of
these releases the cup; another one operates g
predetermined time interval leter to open the
liquid valve; the third operates 5 predetermined
time interval after the opening of the valve to
close it.

In spite of the fast that such relays are ordi-
narily interlocked, difficulties arise in the opera-
tion of prior art machines. The liquid valve
may be opened vefore the cup is in place. Under
such circumstances, the liquid falls on the plat-
form. Eventually the receptacie for the cup
overfiows and the floor under the machine be-
comes web. The relay for closing the valve after
it is open may operate too early or too late. In
the former eventuality, a customer is dissatisfied;
in the latter the ligquid is wasted and the over-
flow wets the ficor inn the region of the machine.

it is accordingly o specific object of my in-
vention to provide a iiquid dispensing machine
in which the operations following the insertion
oi the coin shall be dependent each on the actual
completion of the preceding operation.

Another specific object of my invention is to
provide a liguid dispensing system in which im-
proper fiow of the liguid shall be minimized,

A further specific object of my invention is
to provide a liquid dispensing system in which
each step in the sequence of operations following
the insertion of the coin shall be dependent on
the completion of & prior step but the flow of
the liquid shall be interrupted after a predeter-
mined time interval if it is not interrupted by
the completion of the cup filling operation.

till another specific object of my invention
is to provide a liguid dispensing system in which
the flow of liquid shall be restrained until re-
leased by the proper seating of the cup in the
cup receptacle,
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Still another specific object of my invention
is to provide a liguid dispensing system in which
the fow of liguid shali be stopped either when
the liguid resches a predeterniined lavel in the
cup, or in any event, afier a predeiermined time
interval.

A general objecst of my invention is to provide
a food dispensing system which sholl operate to
satisfy each customer that he has received his
money’s worth in food while a4 the same Lime
avolding any waste of the food.

An anciilary opjsct of my invention is io
provide a novel electvonic timing system.

More specifically stated, it is an objech of wy
invention to provide a food dispe ng system
in which each operation of the zeguence follow-
ing the deposit of the coin, with the exgention
of the opereiion stopping the fiow of food, shall
be direcily dependent on the comipletion of the
breceding operation, and the operabion stopping
the fiow of food shall be dependent on the com-
pletion of the preceding operation butb, i any
event, shall be stopped a predetermined time
interval after it is started.

In accordance with my invention, I provide a
radiation-responsive mechanism for centrolling
the operation of the food dispensing machine.
In the practice of the specific aspests of my in-
vention, the deposit of the food conbtainer in its
receptacle following the deposit of the coin causes
a beaimn of radiated energy to be projected on a
radiation-responsive device. The radiation-re-
sponsive mechanism causes the food valve to
open. When the food in the container hss
reached a predetermined level the radiation im-
pinging on the radiation-responsive device is
interrupted and the valve is closed, If the radig-
tion impinging on the device should 0, for any
reasonl, be interrupted a predetermined time
interval afier the flow of food has besn initiated,
the food valye is in eny evens closed.

The novel features that I consider character-
istic of my invention are sel forth with partic-
ularity in the eppended claims. The invention
itself, however, both as to its crzanization and
its method of operation, together with addi-
tional objects and advantages thereof, will best
be understood from the following descripiion of
a specific embodiment when read in connestion
with the accompanying drawing in which the
single figure is 2 diagrammatic view showing an
embodiment of my invention. )

in the drawing, only these features of a Liguid
dispensing machine concerned with my inven-
tion are shown. Such a machinz includes
switches (not. shown) swhich are closed only if
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sufficient quantities of the liquids to be dispensed
are available. Such switches when closed, open
the coin slot and render the machine capable of
accepting a ccin. The machine may ke pro-
vided with several slots (not shown) for accept-
ing different coins such as nickels, dimes, and
quarters. The machine also includes a switch
which is momentarily closed by the coin as it
moves through the coin slot. The mechanical
relationship between the coin switch and the slot
is well known in the art, and is not shown in de-
tail. Once a coin is deposited relays (not shown)
are energized to prevent deposit of another coin
until the operation following the first deposit is
completed. The machine also inciudes pilot
lights, and switches for such lights (both not
shown), for indicating when it is in proper con-
dition for operation and when it is in operation.

The machine in accordance with my inven-

tion includes a light source 3 such as an in- !

candescent lamp from which a light beam is
projected through an opening $ in the cup slot
7 to the region beam of the cup. When the ma-
chine is not operating, the lamp circuit is open.
When the coin switch § is momentarily closed,
the exciting coil of a relay i35 is energized to close
the lamp circuit at its lower contact {&. Cur-
rent is also momentarily supplied through the
coin switch to a cup-drop motor i7. The initial
rotation of the motor i7 causes a segmented con-
tact disc £9 to move relative to a brush 21.

When the motor 17 is at rest the brush 2
engages an insulating segment 23 of the disc
i8. The initial movement of the motor {7 how-
ever advances the disc 19 so that the brush 2i
engages a conducting portion thereof closing a
circuit, independent of the coin switch {, through
the motor {1 and through the exciting coil of the
initiating relay 15 independently of the momen-
tary coin contact . The motor continues to ro-
tate and a cup 25 is eventually dropped into the
cup. receptacle 2i.

When the lamp 8 is energized by actuation of
starting relay i5, it projects a light beam into
the cup slot 7. When a cup is not present in the
cup receptacle, the beam is projected to the op-
posite wall of the slot 7 and produces no effect
on the liquid supply mechanism.

The cups 25 in use in liguid dispensing ma-
chines are ordinarily composed of waxed paper.
Such material is translucent. When a cup 25 is
deposited in the cup receptacle 27 of the machine,
the light beam impinges on its surface produc-
ing a light spot which functions as a seccndary
light source. The radiation from this source is
converged by a suitable lens system 23 on the
cathode 3! of 2 photo-electric cell 33.

The anode 35 of the cell 33 is connected direct~
1y to a control grid 37 of a pentode 39 and the
cathode &i of the cell is connected to the cath-
ode 41 of the pentode through a portion of the
winding 43 of the secondary 48 of a supply trans-
former 471 and thru a voltage divider 49. The
control grid 37 is also connected through a resis=-
tor 5! to the movable tap 53 of the voltage divider
49,

When light does not impinge on the photo-
electric cell 83, the cell impedance is high, ordi-
narily of the order of one hundred megohms.
Under such circumstances the grid-to-cathode
potential of the pentode 39 is determined by
the setting of the voltage divider 49. The latter
is so set that the control grid 37 is at a sufficiently
negative potential relative to the cathode 4! just
to prevent the flow of appreciable grid current
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and limit the maximum anode current within
the specifications of the tube rating. The other
grid electrodes 55 and 57 of the pentode 38 are
so connected that under such circumstances the
pentcde conducts maximum current.

When light emitted from the cup 2§ impinges
on  the cell 33, the latter becomes more con-
ducting. Current flows through the circuit ecm-
posed of divider 48 from slider §8, the winding
63 of transformer 47, cell 33 and resistor §f. With
the transformer polarities as specified, this oc-
curs when the anode 56 is positive. Current fiow-
ing through resistor 5{ produces a voltage drop
across it, with negative polarity at the right,
adjacent to grid 3¥. This potential across re-
sistor 51 adds the negative grid bias ic render
the potential of grid 3% more negative than when
the cell is not energized. The pentode 85 becomes
non-conducting; that is, the current through
anode 58 is decreased to a negligible vailue.

The anode 58 and cathode 4i of the penicde
38 are connected in a cireuit extending from the
upper terminal of a secondary section 5% of the
transformer 47 through the anode-cathode path
of the pentode, a network consisting cf a resistor
81 and a capacitor 63 connected in parallel, to
the lower terminal of the secondary section 9.
When & cup 25 is not present in the receptacle
27 and the pentode 38 is conductive, the capacitor
83 is charged with its upper plate negative and
its lower platec positive. When the cup is de-
posited in the receptacle and the pentode he-
comes non-conductive, the capacitor 83 is dis-
charged through the resistor €1.

The network 61—83 is connected between the
control grid 85 and the cathode 87 of a thyratron
§9. When the machine is not in operation, the
anode circuit of the thyratron 69 is maintained
open at an upper contact 71 of the initiating re-
lay 5. When the initiating relay is energized on
the deposit of a coin in the ccin slot, this contact
is closed and the anode circuit through the
thyratron 6§ is closed. The thyratron, however,
remains non-conductive so long as there is no
cup in the cup receptacle 27, because a negative
potential is impressed by the capacitor 83 con-
nected between its control grid 85 and its cathode
g1.

When the capacitor §% is discharged on the
deposit of a cup 25 in the receptacle, potential
of grid 8% is reduced to zero and the thyratron
69 becomes conductive. Current then flows in a
circuit extending from the upper termminal of &
secondary section 78 through the contact i of
the initiating relay, the ancde-cathode path of
the thyratron $3, a pair of resistors 18 and 77,
the exciting coil of the liguid valve relay 18, to
the lower terminal of the secondary section 8.
The liguid valve relay 73 is now actuated en-
ergizing the valve ecircuit and causing the valves
8t and 82 which control the flow of carbeoated
water and syrup respectively to the cup 2§ to

cpen, The liguid valves are of any iype known

- in the dispensing art; their specific structurs
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does not concern the present invention. . .

The liquid continues to flow inic the cup 25
until it reaches the desired level, At this poing,
it deflects or blocks the light beam. depending on
The photo-electric cell
33 now-again hecomes highly resistant; the pen-
tode 38 again becomes conductive; the thyratron
8 becomes non-conductive, and the valve relay
78 is deenergized causing the valves 8{ and 83
to .close.

The eventualily may cccur that a dishonest
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&y endeavor {0 maintain the flow of
auid -mO the cup 28 or a recepiacle of his own
by projecting 1 ght from a match or a fiashlight
into the ¢ 'ri 33, I provide a timing system to
guard ags guch CV Ptaahuy This system in-
cludes ratron 88, The anode 8%
o1 this 5 connected to the junection
of the r mc 77; the cathode §8, to the
Zower ter

pevson m

ins
sca

te tial to the first thyratron §9.
s of res -stors &1 and 93 angd 2 voitage divider
58 are connseled m parallel with the resigtors
75 and T7 and the exciting coil ¢f ths valve ra-

lay 78.

np

The control grid eircuit of timing thyrairon

H0

6% extends irom its cathode §3 u
down to the parailel circuit of
ca,paci*” Iy :‘153, through capacitor
sistor ¢¢ and io the grid 81. Capa
chargad };, snergy from sccondary wmd ng 135
of tlawsron, or 47 together with rectifier 127, #

ward, thence
Lor 41 ¢

4 ibs lefi-hand pl

4 plate nsgative
tential asr capaciior 158! renders the potentisl
of grid 8% maauwe relative to its cathode and

nreve ’luS conduction of the timing thyratron §85.
When the ﬁv:'u thyratron §8 is conirr'hv" cur-

? Lirot n the resistors 78 d 17 and

it of the ‘aiay T3, The potential
reszster i1 and exciting cofl is
ancde- catﬂode potential seross
atron 68, this L*fm‘cw
ined non-co: mhc’mve because its

ganraT

__U WeV vE,

’ é"s’ is biased negative reiative
v the abova-mentionad hias-
voltage across cag 1bor i8l.

The positive plate of the biasing capacitor i=3

iz connected to the lower terminal of the seson
ary ssction 15 through a capacitor 152 mwtej
by a resistor did.

The parallel network, capaciter 15§ and re-

sistor §i4, are connecbed In series with resistor
betwesn the sglider of dividing resistor 23 and
1 unction: fo the lower end of winding 7z

v to starting of the operating cycle Ly de-
t’nv a coin in the machins, the wvotential
across registors 84, 65 and 83 is zero and capaci-
tor 183 is fully discharged through resistor iii.
AS soon as cup 25 is i roperly seated, a voltage
apnears across resistors 94, 85 and 9%, equal o
the voliage across the exciting coil and resistors
18 and 71. A portion of this voltage, between
the slider of dividing resistor 55 and the top of
resistor €, is impressed across the network com-
vosed of capacitor 8% and resistor 108, Posi-
tive polarity appears at the slider of resistor 95.

Capacitor (8% is now charged with positive

volarity at its lower piate in this network. Hencs,
the potential acress capacitor 188, initially Zero,
begins to rise at the instant thyrvatron 3§ be-
comes conducting. The rate at which this po-
tential increases depends upon the value of
capacitance I89, resistance 193 and the voltage
between the slider of resistor §5 and the top of
resistor 84, The latter componen} is adjust-
able and controls the rate of increase of the volt-
age across capacitor 159,

The grid circuit of thyratron 25 includes the
shunt network {89—I111, the bias voltage across
capacitor 181 and grid resistor ¢9. The polarity
of the rising pme‘ltlal across capacitor 189, posi-
tive at its lower terminal, opposes that of the
utea dy bias voltage. Thus, the potential of grid
87 becomes less negative as canamtor 109 charges.
After the expiration of a predetermined time in
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terval, adjusted by the slider of “esmto" 8%, i
ing thyratron 85 is caused to conducs. This time
interval begins the instant valve relay 7§ be-
conies energized and ends when thyratron 85 be-
comes conducting.

The anode-cathode e“m"l
are connected acroass the ge
ing of the exciting coil of 79 and
resistor 77. The vrltafe dro p cr H nese ele-
:nents of the thyratron 2§ durinz 110 conduction

iz relatively low, so that the potential scross the
ezmtmg. coilin | ¢ru?ar drops appreciavly when
thyratron &5 co 5. This low potential is in-
sufficient to ho d the contacts of valve relay 79
closed. "That ig, vaive relay 79 is eflectively de-
energized when fhvrn tron 88§ conducts.

By the timing sequence thus described the valve
relay 19 iz deenergized and flow of liquid is in-
terrupted a predetermined time interval following
its initial opening. Accordingly, if the operation
of the system hecomes Qe_ez’we or a dishonest
person attempts to maintain the fow of liguid
by projecting light from & match or § iiashlight on-
to the cell 33, the vaive relay 73 will open after a
bredetermined time and interrupt the fow of
liquid.

Under normal circumstances, the liguid con-
tinues to flow until the light beam is inter rupted
or defiected and thereafter stops. The motor {71
continues to rotate Un il the brush 21 engages the
insulating segment 22. At this point, the circuits
through the motor 37 and the exciting coil of
the initiating relay {8 are broken and the lattar
are deenergized. The lamp § ig deenergized and
the supply of anode potential to the first thyra-
tron 68 and therefore to the second thyratron 85
is interrupted. The operation of g system may
now be initiated by the insertion of another coin.

While I have shown and described cartain spe-
cific embodiments of my invention, other modi-
fications thersof are possible. My invention
therefore is not to be Hmited except in so far
as is necessitated by the pricr art and the spirit
of the appended claims.

I claim as my invention:

1. Apparatus for contrelling a food dispensing
system including a chamber in which food is dig-
posed, said chamher having & valve therein
through which focd may pass axnd a rezeiver to be
positioned to receive the food which passs
through said valve; comprising in combination, a
relay for controlling the ciosing and cpening of
said valve, a radiation actuahle system for con-
trolling said relay to open sald valve when ssid
container is positioned to receive said food and a
control system for causing said relay to close said
valve a predetermined time interval after it is
opened.

2. Apparatus for co

ari

by

nirciling a fooa dispensging
system including a. chamber in whizh food is dig-
posed, said  chamber hawving a valve therein
through which food may pass and s receiver to ba
positioned to receive the fcod which passes
through said valve; co.nprlgmg in combination, a
relay for cont'r’mhng the closing and opening of
said valve, a radiation sctuable system for con-
trolling said relay to open said vaive when said
container is positioned to receive said food and to
close said valve when a predetermined quantity of
food is deposited in said receiver, and a control
system for causing said relay to close said valve
independently of the quantity of food in said re-
ceiver, a predetermined time interval after said
valve is opened.
3. Apparatus for controlling a food dispens~
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ing system including a container and means for
projecting food into said container; comprising
in combination, means for projecting a beam of
radiant energy on said container, means respon-
sive to the resultant beam of radiant energy
emitted by said container when it is in a position
to receive said food for furning said projecting
means on and responsive to the interruption of
said resultant beam when the food in said con-
tainer is af a predetermined level to turn said
projecting means off, and means for turning said
projecting means off afier a predetermined time
interval independently of the quantity of fcod in
said container.

4. in combination a first electric discharge de-
vice, a second elesctric discharge device, said
second device having an anode, cathode and con-
trol electrode, means for rendering said first dis-
charge device conductive, means, responsive to
said fivst discharge device when it is conductive,
for supplying potential between said ancde and
cathode, and means for supplying a potential be-
tween sald wnt:‘o; glectrode and said cathode
which varies so thab said second device is ren-
dered ¢ ﬂduomve a predetermined time interval
afber salg first device is rendered conductive.

5. Inn combination a first eleciric discharge de-
viee, a second eleciric discharge device, said sec-
ond discharge devise having an anode, cathode
and conirol electirode, means for rendering said
first discharge device couductive, means, re-
sponsive to said first discharge device when it is
conductive, for supplying potential between said
anode and cathode, and means, responsive to said
firss device when it is conductive, for supplying a
potential between said control electrede and said
cathode which varies so that said second device is
rendered conductive & predetermined tlme inter-
Val afier sald Srst device is rendered conductive.

In combinaiion a fivst electric discharge de-
me an impsedance in circuit with said first de-
vice; 30 surrend flows through said imped-
2108 Wik flows through said device; a second
clectrie clz‘schaxge, said second device having a
plurality ":F mpal eie rodes and a control
e"‘“u"adu, 3 bcmg connecting be-

{ween said 1ect1 odes; and a reactive
jmpedance i 1 said ﬁlst device so that
current flow said reactive impedance
when it ﬂo'vvs thyo agh d first device, said reac-
tive impsedance being connected between said con-
trol electrode and one of said principal slectrodes.

7. In combination & first electric discharge de-
vice; an impedance in circuit with said first de-
vigs: 80 thab current flows through said imped-
anne when it flows through said device; g second
electric discharge, said second device having a
plurality of pr:ncmal elecirodes and a coutrol
electrode, said impedance being connecting be-
tween said principal clectrodes; a reactive im-
pedanee in ecircuit with said first device so that
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current flows through said reactive impedartice
when it flows through said first device, said reac-
tive impedance being connected between said con-
trol electrode and one of said principal electrodes,
and an adjustment for setting the current flow to
said reactive impedance to a value such that
energy builds up in said reactive impedance at
a rate such that said second device is rendered
conductive a predetermined time interval aiter
said first device becomes conductive.

8. In combination a first electric discharge de-
vice; an impedance in circuit with said first de-
vice; so that current flows through said imped-
ance when it flows through said device; a second
electric discharge, said second device having a
plurality of principal electrodes and a confrol
electrode, said impedance being connecting be-
tween said principal electrodes; a reactive im-
pedance in circuit with said first device so that
current flows through said reactive impedance
when it flows through said first device, said re-
active impedance being connected between said
control electrode and one of said principal elec-
trodes, and raeans for rendering said first device
conductive, said second device becoming conduc-
tive a time interval after said first device becomes
conductive which is dependent cn the magitude
of said reactive impedance.

S. In combination a first electric discharge de-
vice; an impedance in circuit with said first de-
vice; so that current flows through said imped-
ance when it flows through said device; & second
electric discharge, said second device having a
plurality of principal electrodes and a control
electrode, said impedance being connecting be-
tween said principal electrodes; a reactive im-
pedance in circuit with said first device so that
current flows through said reactive impedance
when it flows through said fivst device, said reac-
tive impedance being connected between said con-
trol electrode and one of said prinecipal electrodes,
means for rendering said first device conductive,
said second device becorning conductive a time
interval after said first device becomes conductive
which is dependent on the magnituds of said re-
active impedance, and means for discharging the
energy in said reactive impedance independently
of said second device.

WALDEMAR 1. BENDZ.
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