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My invention relates to photo-sensitive appa 
ratus and has particular relation to food dispens 
ing apparatus. 
in its Specific aspects my invention applies to 

coin operable machines for dispensing liquids 
Such as beverages. i.he 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 a valve is opened and 
liquid flows into the cup. After the valve has 
been opened for a predeterrained time interwai, 
the valve is closed. 
In machines constructed in accordance with 

the teachings of the prior art, the operations 
following the insertion of the coin occur 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 a 
predeteriained time intervai later to open the 
liquid waive; the third operates a predetermined 
time interval after the opening of the valve to 
close it. 

in Spite of the fact that Such relays are ordi 
nariiy interlo:ked, difficulties arise in the opera 
tion of prior art inachines. The liquid valve 
may be opened befoire the Cup is in place. Under 
Such circunstances, the iiquid falls on the plat 
form. Eventually the receptacle for the cup 
overflows and the fioor under the machine be 
comes wet. The relay for closing the valve after 
it is open. iiiay operate too early or too late. In 
the former eventuality, a customer is dissatisfied; 
in the latter the liquid is wasted and the over 
fiow WetS the ico in the region of the machine. 

it is a gCOI'diingly a Specific object of my in 
wention to provide a liquid dispensing machine 
in Which the operations following the insertion 
of the coin Shail e dependent each on the actual 
completion of the preceding operation. 
Another Specific oioject of my invention is to 

provide a liquid dispensing System in which in 
proper fiow of the liquid 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 Shail be dependent on 
the completion of a prior Step but the fioW 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 liquid dispensing System in which 
the fioW 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 systein in which 
the flow of liquid sihall be stopped either when 
the liquid reaches a predetermined level in the 
cup, or in any event, after a predetermined time 
interval. 
A general object of niny invention is to provide 

a food dispensing Systein which sha; operate to 
Satisfy each custone that ine has received his 
iiloney's Worth in food while at the Saine tire 
avoiding any waste of the food. 

All acillai'y gject (), Eily iii Velitio: 
provide a novel electronic tinting syster. 

Moi'e Specificaliy Stated, it is aii object, of ty 
invention to provide a food dispersing systern 
iii which each operation of tine Segueiice follow 
ing the deposit of the Coin, with the exception 
of the Operation stopping the fiow of food, shall 
be directly dependent on the corpietion of the 
preceding Operation, and the operation stopping 
the fiow of food Shali be depeiadient on the corn 
pietion of the preceding operation but, it any 
event, Shai be stopped a predetermined time 
interval after it is started. 
In accordance With ny invention, provide a 

radiation-responsive nechanisia for controlling 
the operation of the food dispensing inachine. 
in the practice of the Specific aspects of my in 
vention, the deposit of the food container in its 
receptacie following the deposit of tile coil causes 
a beam of radiated energy to be projected on a 
radiation-responsive device. The radiation-re 
Sponsive mechanisia causes the food valve to 
Open. When the food in the gointainer nes 
reached a predetermined levei the radiation in 
pinging or the radiation-responsive device is 
interrupted aid the valve is closed. if the radia 
tion inpinging On the device should inct, for any 
ireason, be interrupted a predeterrained tirine 
interval after the flow of food has been initiated, 
the food valve is in any event closed. 
The novel features that I consider character 

istic of Iny invention aire Set forth with partic 
ularity in the appended claiians. The invention 
itself, however, both as to its organization and 
its method of Operation, together With addi 
tigiai objects and 8.dvantages tiereOf, Will be: 
be understood from the following description of 
a Specific embodiment. When read in coillestion 
with the accoiapanying drawing in which the 
single figure is a diagrairmatic view showing an 
embodiment of my invention. - 

in the drawing, only thcSe features gi a liquid 
dispensing magiine C01...celia&d. With Yiy inven 
tion are shown. Such a nachina includes 
Switches (not shown) which are ciosed 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 coin. The machine may be 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 imoinentarily 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 airt, and is not ShoWin 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 

A. tion includes a light Source 3 Such as an in 
candescent lamp from Which a light beam is 
projected through an Opening 5 in the cup slot 
i to the region beam of the Cup. When the Ina 
chine is not operating, the lamp circuit is Open. 
When the coin Switch i is monentarily closed, 
the exciting coil of a relay is is energized to close 
the lamp circuit at its lower contact 6. Cur 
rent is also momentarily Supplied through the 
coin SWitch to a cup-drop notor E. The initial 
rotation of the notor if causes a Segmented con 
tact disc 9 to move relative to a brush 2. 
When the motor i is at rest the brush 2 

engages an insulating Segment 23 of the disc 
9. The initial movement of the motor it how 

ever advances the disc 9 So that the brush 2 
engages a conducting portion thereof closing a 
circuit, independent of the coin Switch , through 
the motor and through the exciting coil of the 
initiating relay 3 independently of the nomen 
tary coin contact . The notor continues to O 
tate and a cup 25 is eventually dropped into the 
cup receptacle 2. 
When the lamp 3 is energized by actuation of 

starting relay is, it projects a light beam into 
the cup slot . When a cup is not present in the 
cup receptacle, the beam is projected to the op 
posite Wall of the slot and produces no effect 
on the liquid Supply mechanism. 
The cupS 25 in use in liquid dispensing ma 

chines are Ordinarily conposed of Waxed paper. 
Such material is translucent. When a cup 25 is 
deposited in the cup receptacle 2 of the machine, 
the light beam impinges on its surface produc 
ing a light Spot which functions as a Secondary 
light Source. The radiation from this source is 
Converged by a Suitable lens System 23 on the 
cathode 3 of a photo-electric cell 33. 
The anode 35 of the cell 33 is connected direct 

ly to a control grid 3 of a pentode 39 and the 
Cathode 3 of the cell is connected to the cath 
ode ii of the pentode through a portion of the 
Winding $3 of the Secondary 25 of a Supply trans 
former 4, and thru a voltage divider 89. The 
control grid 3 is also connected through a resis 
tor 5 to the movable tap 53 of the voltage divider 
A9, 
When light does not impinge on the photo 

electric cell 33, 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 3 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 irating. The other 
grid electrodes 55 and 5i of the pentode 39 are 
So connected that under Such circumstances tine 
pentOde ConductS maximum current. 
When light emitted from the cup 25 impinges 

On the cell 33, the latter becomes incre col 
ducting. Current flows through the circuit coin 
posed of divider 49 from slider 53, the Winding 
63 of transformer 47, cell 33 and resistor S. With 
the transformer polarities as Specified, this oc 
curs when the anode 56 is positive. Current flow 
ing through resistor SA produces a voltage drop 
across it, with negative polarity at the right, 
adjacent to grid 3. This potential acroSS re 
Sistor 53 adds the negative grid bias to render 
the potential of grid 3; more negative than when 
the cell is not energized. The pentode 39 becomes 
non-conducting; that is, the current through 
anode 56 is decreased to a negligible value. 
The anode 56 and cathode ii of the pentode 
39 are connected in a circuit extending from the 
upper terminal of a Secondary Secticin 59 of the 
transformer & through the anode-cathode path 
of the pentode, a network consisting of a resistor 

and a capacitor 63 connected in parallel, to 
the lower terminal of the secondary Section 59. 
When a cup 25 is not present in the receptacle 
2 and the pentode 39 is conductive, the capacitor 
63 is charged with its upper plate negative and 
its lower plate positive. When the cup is de 
posited in the receptacle and the pentode be 
comes non-conductive, the capacitor 63 is dis 
charged through the resistor 6f. 

ihe network 6 -63 is connected between the 
control grid 65 and the cathode 65 of a thyratron 
69. When the machine is not in operation, the 
anode circuit of the thyratron 69 is maintained 
open at an upper contact of the initiating re 
lay 5. When the initiating relay is energized on 
the deposit of a coin in the coin slot, this contact 
is closed and the anode circuit through the 
thyratron 69 is closed. The thyratroin, however, 
remains non-conductive So long as there is no 
cup in the cup receptacle 22, because a negative 
potential is impressed by the capacitor 33 con 
nected between its control grid S3 and its cathode 
6. 
When the capacitor 33 is discharged on the 

deposit of a cup 25 in the receptacle, potential 
of grid 63 is reduced to Zero and the thyration 
9 becomes conductive. Current then idows is a 

circuit extending from the upper terminal of a 
Secondary Section 3 through the contact, of 
the initiating relay, the anode-cathode path of 
the thyratroin 69, a pair of resistor's 5 and , 
the eXciting coil of the liquid valve relay 3, to 
the lower terminal of the secondary section 3. 
The liquid valve relay 9 is now actuated en 
ergizing the valve circuit and causing the valves 
8E and 83 which control the flow of carbonated 
Water and Syrup respectively to the cup 35 to 
Open. The liquid valves are of any type known 
in the dispensing art; their specific structure 
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does not concern the present invention. . 
The liquid continues to flow into the cup 25 

until it reaches the desired level. At this point, 
it defects or blocks the light beam depending on 

The photo-electric ceil 
33 now again becomes highly resistant; the pen 
tode 39 again becomes conductive; the thyratron 
68 becomes non-conductive, and the valve relay 
79 is deemergized causing the valves 3; and 83 

75 
to close. 
The eventuality may occur that a dishonest 
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paigon inhay endeavor to maintain the flow of 
liquid is to the cup 25 or a receptacle of his own 
by projecting light from a match Gir a fiashlight 
into the ceili. 33. I provide a iiining system to 
guard against such eventuality, ihis System in 
cludes 3. The anode 8: 
of this 33 is connecteti to the junction 
of the res S 
ower terriinal of the secondary Section 3 which 
supplies anode potential to the first thyratron e9. 
A pair of resistor's Saind 93 and a voitage divider 

inacted in parallel. Witti he l'esist.0i's G3 aire cora; 
5 and 3 and the exciting coii gf the waive is 

lay 3. 
The control grid circuit of tiring thyratroi 

3 extends from its cathode 3 tigward, the 16é 
down to the parallel circuit of resistor 33 ci 
capacitor 33, thirough Sapacitor 3, gric 
sistoi" is and to the grid 3. Capagitor i i 
charged by eineigy fi'ois, secondary winding 
of 2.2s fore: 
a polarity Slicia tai, its left-haid pia 
tive and its right-hard plate negative, 
tential across capacitor renders tie gotential 

iTC) 

of grid 3: thegative relative to its cathode air-d : 
prevents conduction of the tinning th: 
When the first, thyiation 3 is conductive, cur 

ent, iCVS tro:gh the resistol's 3 aid : 
. coil of the 'eiay 3. ot&iltiai 

e itesist61 if and c2citing coil is 
s an allode-Cathode petantial acroSS 

the second thyratroin 35. gove'? Cr, this thyra 
tron & 5 is maintained non-coiaductive because is 
control clectrode S is biased negative reiative 
to its cathode 39 oy the above-Ele;itioned bias 
voltage across capacitor it. 
The positive plate of the biasing capacitCr iii 

is connected to the lower terminal of the Secožid 
ary section 3 through a capacitor 32 shutted 
by a resistor . 
The parallel network, capacitor 33 and re 

sisto; ; ; , are connected in series with resistor 
S$3 between the slider of dividing resistor 35 and 
the junction to the iower end of withing 3. 
Prior to starting of the operating cycle 37 de 
positing a coin in the in achie, the potential 
across resistol's 3i, 35 and 93 is zero and capaci 
tor AS is fully discharged through resistoir i. 
As soon as cup 25 is properly seated, a voltage 
appears across resistoi's 9, 95 and 93, equal to 
the voltage across the exciting coil and resistors 
5 and E. A portion of this voltage, between 

the slider of dividing resistor 35 and the top of 
resistol : , is impressed across the network corn 
posed of capacitor G9 and resistol 3. Posi 
tive polarity appears at the sider of resistor 95. 

Capacitor 39 is now charged with positive 
polarity at its lower plate in this network. Hence, 
the potential across capacitor 5:9, initially zero, 
begins to rise at the instant thyratron 3 be 
cornes consiucting. The rate at which this po 
tential increases depends upon the value of 
capacitance 59, resistance 3 and the voltage 
between the slider of resistor $5 and the top of 
resistor $3 . The latter component is adjust 
able and controls the rate of increase of the volt 
age across capacitor 9. 
The grid circuit of thyratron 85 includes the 

shunt, network 9-fi, the bias voltage across 
capacitor i? and grid resistor 92. The polarity 
of the rising potential across capacitor 99, posi 
tive at its lower terminal, opposes that of the 
steady bias voltage. Thus, the potential of grid 
3 becomes less negative as capacitor 09 charges. 
After the expiration of a predetermined time in 
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6 
terval, adjusted by the sider of resistoi" SS, tin 
ing thyratron 35 is caused to conduct. This tire 
interval begins the instant valve relay S be 
connes energized and ends when thyratron 85 be 
Cones conducting. 
The anode-cathode eieinents of thyratron 85 

are connected a ci'oss the series network consist 
ing of the exciting coil of valve relay 9 and 
resistor 7. The voltage grop across these ele 
;Sents of the thyration 2: iurig its conduction 
is relatively loy, so that the potential acroSS the 
exciting coil in g ular dropS appreciably Wien 
thylation 35 CO: 3. jhis low potential is in 
sufficient to hold the contacts of valve relay 3 
closed. That is, Waive relay S is effectively de 
&nergized. When thy atron 33 colducts. 
By the tiring sequence thus described the waive 

relay 9 is deemergized and flow of liquid is in 
terrupted a predetermined time interval following 
its initial opening. Accordingly, if the operation 
of the Systein be3Oines defective or a dish Onest 
person attenhpts to maintain the ficW of liquid 
by projecting light, firon a hatch or fiashlight on 
to the cell 33, the valve relay 9 will open after a 
predetermined time and interiupt the flow of 
liquid. 
Under normal circunstances, the liguid con 

tinues to flow until the light, eearn is interrupted 
or defiected and thereafter stops. The motor 
continues to rotate until the brush 2 engages the 
insulating Segiment, 23. At this point, the circuits 
tihrough the motor aid the exciting (Cill of 
the initiating irelay is are bicken and the attai 
are deemergized. The lamp 9 is deemergized and 
the Supply of aiiade potential to the first thyra 
tron SS and therefore to the second thyratron 85 
is interrupted. The operation of a System may 
now be initiated by the insertion of another coin. 
While have shown and diaScrib8d Ceitain Spe 

cific embodiments of Iihy invention, other nodi 
fications thereof are possible. Ay invention 
therefore is not to be limited except in So far 
as is necessitated by the pric art and the Spirit 
of the appended clairls. 

I claim as my invention: 
1. Apparatus for controlling a food dispensing 

system including a gianbei in which food is dis 
posed, said chalilei having a waive therein 
through which food may pass and a receiver to be 
positioned to receive the food which paSS&S 
through said valve; coinprising in combination, a 
relay for controlling the closing aili Cpening of 
said valve, a radiation actuable System foi Con 
trolling said relay to open said valve when S3id 
container is positioned to receive Said fooi and a 
control Systein for causing Said relay to close Said 
valve a predeternlied tine interval after it is 
opened. 

2. Apparatus for controlling a food dispensing 
systein including a chancer in Wii3h food is dis 
posed, said channoer having a valve therein 
through which food may pass and a receiver to b8 
positioned to receive the food which passes 
through said valve; comprising in combination, a 
relay for controlling the closing and opening of 
said valve, a radiation actuable Systein for Con 
trolling said relay to open said waive when said 
container is positioned to 1'eceive Said food and to 
close said valve when a predetermined quantity of 
food is deposited in said receiver, and a control 
Systein 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 einergy on said container, means respon 
sive to the resultant beam of radiant energy 
eInitted by Said container when it is in a position 
to receive Said food for turning Said projecting 
Ileans On and responsive to the interruption of 
Said resultant beam. When the food in said con 
tainer is at a predetermined level to turn said 
projecting means off, and means for turning said 
projecting means off after a predetermined time 
interval independently of the quantity of food in 
Said container. 

4. In Corin bination a first electric discharge de 
vice, a Second ele3tric discharge device, said 
Second device i.aving an anode, cathode and con 
troi electrode, neans for rendering said first dis 
charge device conductive, means, responsive to 
Said fil'St disclarge device when it is conductive, 
for Supplying potential between said anode and 
catalode, and ?izeans for Supplying a potential be 
tween Said control electrode and said catinode 
which varies So that said second device is ren 
dered cogniticitive a predetermined time interval 
after Said first device is rendered conductive. 

5. In corni)iation a first electric discharge de 
vice, a Second electric discharge device, said sec 
Oild discharge device having an anode, cathode 
and control electrodie, Ileans for rendering said 
first discharge device conductive, means, re 
Sponsive to Said first discharge device when it is 
Conductive, foi Supplying potential between said 
anode 2nd catinode, a 33d means, responsive to said 
first device when it is conductive, for supplying a : 
potential betweein Said Control electrode and said 
Cathode which varies so that said second device is 
l'esidered goiiduative & pedetermined tie inter 
Val after Said first device is rendered conductive. 

6. In coiniination a first electric discharge die 
Vice; an irikpedance in circuit with said first de 
vice; so that curreia flows through said imped 
2Ce Wie; it iioWS through said device; a second 
electi’ic discharge, Said Seccind device having a 
plurality cf principal electrodes and a controi 
electrode, S8i, ii.edance being connecting be 
tween gaid prii.23iga, eiectrodes; and a reactive 
irripedia::ce in circuit with said first device so that 
current flows through Said reactive impedance 
When it flows through Said first device, said reac 
tive iiipedance being connected between said con 
to electiode and One of Said principal electrodes. 

7. In CO2nbination a first electric discharge de 
wice; an inp8dance in circuit With said first de 
Vice; SO at current flows through said imped 
ance Wih2; it ilovis through said device, a second 
electric discharge, said second device having a 
plurality of princigal electrodes and a control 
eiectrode, Said iiiipedance b8ing connecting be 
tween Said principal electrodes; a reactive in 
peda,ince in circuit With Said first device So that 
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8 
current flows through said reactive impedance 
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 after 
Said first device becomes conductive. 

8. In coabination 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 control 
electrode, Said impedance being connecting be 
tWeen Said principal electrodes; a reactive in 
pedance in circuit with said first device so that 
current flows through said reactive impedance 
Wihen it fiows through said first device, said re 
active in pedance being connected between said 
cGintrol electrode and one of said principal elec 
trodes, and means for rendering said first device 
conductive, Said Second device becoming conduc 
tive a tirile interval after Said first device becomes 
conductive which is dependent on the magitude 
of Said reagtive in pedance. 

9. In coyabination 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 
eiectric 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 in 
pedance in circuit With Said first device so that, 
Current flows through said reactive impedance 
When it, flows through Said first device, said reac 
tive inpedance being connected between said con 
trol electrode and One of Said principal electrodes, 
ineans for rendering Said first device conductive, 
Said Second device becoining conductive a time 
interval after Said first device becomes conductive 
which is dependent on the magnitude of said re 
active impedance, and means for discharging the 
energy in Said reactive impedance independently 
of said second device. 

WADEMAR. I. BENZ. 
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