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PHOTO-ELECTRIC CONTROLLED DISPENSER
Geza E. Horeczky, 661 Via Santa Yrez,
Pacific Palisades, Calif.

Filed Feb, 11, 1965, Ser. No. 431,884
8 Claims. (Cl 222-—52)

This invention relates to dispensers.

An object of the invention is to provide a dispenser
which is adapted automatically to dispense a predeter-
mined quantity of flowable matter. Liquids such as soaps
and Iotions may be dispensed by this device, as well as
liquid-solid slurries ‘and even fluidized powders.

An additional object of this invention is to provide
means for actuating such a dipsenser which means can be
energized without physical contact with any object, which
means is proof against “hanging up” so that the con-
tainer might be emptied with one energization, and which
means can be wholly self-contained and independent of
outside power sources.

Still another object of this invention is to provide a con-
tainer which carries its own closure means, which clo-
sure means can be actuated without direct contact of any
kind.

The dispenser of this invention is designed to dispense
flowable materials in measured amounts without requir-
ing any physical contact for actuation. There are many
fields in which sterile procedures are used wherein this
feature is a considerable advantage. Examples are to be
found in medicine, and in the food, drug, and space
industries.

The system according to this invention can be pro-
vided in a completely self-contained unit without de-
pendence on external power connections. It is adapted to
be powered by standard flash light batteries which operate
at such a low voltage as to prevent shock and sparking
hazards. This dispenser can therefore be used to dis-
pense volatile or even explosive materials.

The electronic system as used is designed to assure long
battery life so that only occasional maintenance consist-
ing of nothing more than baitery replacement is required.
Furthermore, except for one single, freely moving pellet,
there is no moving part. Furthermore, the circuitry can
be made up entirely of solid state components.

Although it operates with light sensitive devices, this
system does not depend on any built-in light source, nor
upon the breaking of a special light beam. - Average room
lighting which may range from the brightest sunshine
to a mere dim night light is the only requirement for
operation. The device adjusts itself .to any light levels
so that no initial or subsequent adjustments are required.
Slow or even rapid changes in light level such as the
gradual setting of the sun or the switching on and off of
room lights will not interfere with the functioning of this
device.

A dispenser according to this invention comprises a
container which has an outlet orifice, with an internal
seat -adjacent to the orifice. A free magnetizible pellet
is placed inside the container, this pellet having greater
lateral dimensions than the orifice so as to close the same
when it rests upon the seat. An electromagnet is placed
outside the container adjacent to and spaced above the
seat, whereby energizing the electromagnet will remove
the pellet from the orifice to permit flow of material
through the orifice. A first and a second light responsive
member are provided, together with a source of electrical
energy. . Switching means is provided which is so inter-
connected with the two reference members, the electro-
magnet and the source, that a difference in light intensity
between the two reference members will actuate the
switching means to connect the electromagnet to the
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source and -energize the same, thus removing the pellet
from the seat and opening the container.

According to a preferred but optional feature of this
invention, the two reference members constitute a voltage
divider circuit having a junction between the members,
this junction providing a reference voltage for actuation
of the switching means.

According to still another preferred but optional
feature of the invention, the switching means includes a
discriminator circuit responsive to the said reference volt-
age, a timing circuit actuated by the discriminator circuit,
and a power amplifier under the control of the timing
circuit. The resultant circuitry serves to energize the
electromagnet for a predetermined period of time in re-
sponse to a difference in light level of the two light re-
sponsive reference members.

Further preferred but optional features of this inven-
tion reside in a container having said orifice and the
pellet, together with the specific sensing and circuitry
means that enable the objectives of the invention to be
accomplished.

The above and other features of this invention will be
fully understood from the following detailed descrip-
tion and the accompanying drawings in which:

FIG. 1 is a circuit drawing of the preferred embodi-
ment of the invention; and

FIG. 2 shows the housing and physical elements which
are under the control of the circuit of FIG. 1.

In FIG. 2 there is shown a housing 18 which includes
an upright support 11 and a reflector 12. The upper
surface 13 is reflective, which might constitute a white,
diffusing painted surface.

A circuit chassis 14 is mounted in the housing. It has
a pair of openings 15, 16 which respectively house a
first and a second light responsive reference member 17,
18. Occasionally first member 17 will be referred. to as
the “trigger member” and the second member 18 will be
referred to as the “reference member.” Both of these
members overhang the reflector and are directed toward
the. same general region, whereby they will ordinarily
receive approximately the same luminous flux.

The housing also includes a battery compartment 20
which provides support for six dry cells 21 which may be
connected end to'end in series. Adjacent to the electronic
chassis there is an electromagnet 22 with its air gap 23
facing to the left in FIG. 2. A container 25 is shown
supported, upside down, by the housing. 'This container,
includes a base portion 26 and a neck portion 27. The.
neck portion is provided with a nozzle 28 which may
originally have been provided with a closed tip 29, which
closed tip could be snipped off to open the neck outlet 30.
This construction constitutes a substantially tamper-proof
container. It will be recognized that it could have used
a standard cap closure if desired, losing only the tamper-
proof feature.

The neck encloses a first and a second orifice 31, 32
each having a central axis lying vertically in the plane
of FIG. 2. The axes are coincident in the illustrated
example. A seat 33, 34 is provided adjacent to each of
these orifices. A pellet 35 of magnetizible material is
placed in the region 36 (sometimes called a “conduit”)
between the two orifices. The presently preferred em-
bodiment of pellet is a steel ball. It has lateral dimen-
sions (i.e., a diameter) bigger than those of the orifice
(ie,, the diameter of a circular orifice), so that when
in the position shown in FIG. 2 it will close the orifice
and prevent flow from the container. However, the axial
spacing between the two orifices is greater than these two
lateral dimensions of the pellet, and a lateral dimension
of the pellet is less than a lateral dimension of conduit 36,
so that there is a pellet position, such as against the con-
duit wall, wherein the pellet will leave both orifices unim-
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peded, and will permit flow through the conduit. The
function of this invention is to draw the pellet toward
the air gap of the electromagnet, and thus to this posi-
tion, by exerting a magnetic field, thereby to open the first
orifice. When the electromagnet is de-energized, the
pellet will fall upon the seat to rest upon the same and
close the orifice.

The second orifice is provided to trap the ball in a
more convenient location in the neck while the container
is upright, rather than to let it fall into the base portion of
the container. Furthermore, should the power in this
device fail, with this construction the container can be
picked up and shaken to expel the material much as in a
salt shaker, with the pellet simply rattling around in the
space between the orifices. The preferred material of
the container will be plastic or glass, but in any event it
should not be magnetizible material lest it interfere with
the action of the magnetic flux on the pellet.

The circuitry to cause the energization of the electro-
magnet in response to partial occlusion of reference mem-
ber 17 will now be described, with initial reference to
FIG. 1. Leads 37, 38 are shown connected to the battery
compartment, and are also shown in FIG. 2. For con-
venience lead 38 will be regarded as the reference or
ground lead.

Light responsive members 17, 18 are shown in FIG. 1,
member 17 having first and second terminals 39, 40 and
reference member 18 having first and second terminals
41, 42, respectively. Terminal 39 is connected to lead
37 and terminal 41 to lead 38. The second terminals 41,
42 are joined at a reference junction 43 which junction
provides the reference voltage which is used as the actua-
tion signal for the entire circuit. The two light respon-
sive reference members which may be photo-cells, have
an approximately equal resistance, and are interconnected
between the two sides of the battery circuit. Therefore,
when their resistances are equal by virtue of exposure to
equal luminous flux, the voltage at reference junction 43
will always be the same, that is one-half of the battery
voltage. This is true regardless of what the actual re-
sistance of members 17 and 18 may be, and is therefore
also true regardless of what the luminous intensity is.
The cells may have very high resistances by virtue of a
very low luminous intensity, or they may have very low
resistances because of a high luminous intensity, but so
long as they are substantially the same then the voltage
at reference junction 43 does not change. However,
should either of the reference members be occluded, such
as by placing the hand under reference member 17, it will
serve to change the resistance of one relative to the other.
This will result in a change in the voltage at reference
junction 43. The actvation of this device depends upon
the occlusion of reference member17. When this occurs,
the resistance will increase in member 17 and this will
cause the voltage at reference junction 43 to drop to a
lower value, thereby providing a signal effective to trigger
the remainder of the circuit which now will be described.

There is first provided a discriminator circuit 45 which
is responsive to changes in voltage at reference junction
43. The discriminator circuit includes a pnp transistor
46 having a base 47, emitter 48, and collector 49. The
discriminator circuit also includes a diode 50 whose for-
ward direction is as indicated, and also a resistor 51 hav-
ing first and second terminals 52, 53 and a capacitor 54
having first and second terminals 55, 56.

The base of the transistor and the forward end of the
diode are connected to the reference junction by lead 57.
The first terminal of capacitor 54 and the blocking side
of the diode are connected to the emitter of transistor 46.
The second terminals of resistor 51 and capacitor 54 are
connected to ground lead 38. The first terminal of re-
sistor 51 and the collector of the transistor are connected
by output lead 58 to a safety resistor 59 and thence to
a timing circuit 60. It is a function of the discriminator
circuit to provide a signal in output lead 58 which will
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cause the timing circuit to go into operation, themnce to
energize the electromagnet.

The timing circuit includes a silicon controlled switch
61 which includes a cathode gate 62 and an anode gate
63. Output lead 58 beyond the safety resistor 59 is con-
nected to the cathode gate. The base of the silicon con-
trolled switch is connected through lead 64a to ground
lead 38. The timing circuit additionally includes a re-
sistor 64 having first and second terminals 65, 66 and a
capacitor 67 having first and second terminals 68, 69. Ter-
minals 65 and 68 are connected to each other and to a
common lead 70, and terminal 69 is connected to ground
lead 38. The anode gate is connected to lead 71.

A diode 72 connects through a resistor 73 to lead 70
the other end of the diode connecting to a power line 75
at junction 76. Lead 71 joins another lead 77 which
through a resistor 78 connects with lead 37 and thence
to the source of power.

Lead 70 and its incorporated elements constitutes a
charging circuit for capacitor 67. Leads 71 and 77 join
to another lead 79 which extends to power amplifier 80,
this power amplifier constituting a pnp power transistor
81 having a base 82, collector 83, and emitter 84. Lead
79 is connected to base 82, while power lead 75 is con-
nected to the emitter, The collector is connected to
ground lead 38. An electromagnet is incorporated in
power lead 75 which power lead is connected to the coil
85 of the electromagnet. The other side of the coil con-
nects to battery lead 37.

The operation of this circuit will now be described.
Assume first that the circuit is in its rest state with ca-
pacitors 54 and 67 charged. The power amplifier is cut
off. The electro magnet de-energized because the power
amplifier is cut off. The container is closed, because the
pellet is released to rest on the orifice. This condition
will pertain as long as the resistances of the two reference
members 17 and 18 remain approximately equal, i.e., s0
long as the illuminations on the two members are approxi-
mately equal. The two reference members constitute a
voltage divider, so that the reference voltage between
them is unaffected by absolute values.

Now assume that the first reference member 17 is shaded
(occluded) so that it produces a higher resistance. Then
the voltage at reference junction 43 will drop below its
previous value. The emitter will be held momentarily
on the previous voltage by capacitor 54, and the base at
the same time becomes negative relative to the emitter.
Transistor 46 will therefore conduct. This will produce
a voltage across load resistor 51 that is connected to the
collector and to the output lead 58. Diode 50 prevents
the discharge of the capacitor 54 through the second refer-
ence member 18.

This arrangement makes it relatively unimportant what
absolute value is produced at the reference junction in
the quiescent state. Battery voltage decay or even un-
matched reference elements 17, 18 have no influence. As-
suming a quiescent state is-once reached, then transistor
46 will respond only in changes in voltages at the refer-
ence junction.

The time constant of the voltage which appears on the
load resistor is determined by the values of resistor 51
and capacitor 54. As soon as the light balance is re-
stored on both reference members 17 and 18, capacitor 54
will be recharged through reference member 17 and diode
5@. Then transistor 46 will be cut off and ready for an-
other triggering.

The signal derived from the load resistor appears on
output lead 58 and is conducted to the cathode gate of
silicon controlled switch 61 in the timing circuit. This
voltage will serve to trigger the silicon controlled switch
“on.” At this time, capacitor 67 discharges through re-
sistor 64 and through the silicon controlled switch. As
long as this capacitor discharges, but only so long, the
silicon switch will conduct, and the anode gate of the
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silicon controlled switch will assume and remain at cath-
ode potential. The cathode is grounded.

On resistor 78 which is located between the anode
gate and the supply voltage there will therefore appear a
negative-going square pulse. The duration of this square
pulse is essentially determined by the time constant of
resistor 64 and capacitor 67. After capacitor 67 is dis-
charged, the silicon controlled switch will cease to con-
duct and the capacitor 67 will be recharged for another
cycle through diode 72 and resistor 73. However, it
cannot again be discharged until the silicon controlled
switch conducts, which is a function of the discriminator
circuit,

The power amplifier comprises the transistor 81. The
collector of this transistor is grounded and the emitter is
connected to the coil of the electromagnet. In the ab-
sense of the aforementioned square pulse, both the base
and the emitter of transistor 81 have the same potential
and the transistor will not conduct. However, the pres-
ence of the fully negative-going square pulse drives the
transistor into saturation and permits it to conduct, and
the current flow through this circuit energizes the elec-
tromagnet. The pellet is then moved off the orifice, and
a dose of material is discharged. .

The recharging of capacitor 67 is accomplished through
diode 72 and resistor 73. This circuit is connected to the
emitter of transistor 81. The capacitor will be charged
by this circuit only so long as transistor 81 is cut off.
As soon as transistor 81 conducts upon the appearance
of the square pulse signal as previously described, charg-
ing of the capacitor is impossible. The then-reversed
biased diode 72 prevents the discharge -of capacitor 67
through the power amplifier. The only way for this ca-
pacitor to discharge is through resistor 64 and the silicon
controlled switch. Resistor 73 limits the current which
can flow through diode 72 to prevent damage to it during
the charging operation, and also to prevent accidental trig-
gering of the silicon controlled switch due to transients.

The electromagnet in the output of this unit is con-
structed so as to produce a strong magnetic field in the
air gap. The air gap is physically located at the outside
wall of the nozzle to one side and somewhat above the
first orifice. The sphere inside the nozzle when resting
on the seat by the first orifice sits slightly below the air
gap. When the electromagnet is energized, the sphere is
pulled away from its seat on its orifice and toward the
side wall of the nozzle next to the air gap of the electro-
magnet. It will be held in this position as long as the
electromagnet is energized, which in turn is a function
of the duration of the square pulse signal from the timing
circuit: This action provides for the measured outflow of
the contents of the container, which is also a function of
the viscosity of the material, and of the orifice diameter.
Only one amount is dispensed at a time, no matter how
long the first reference remains shaded. This is a safe-
guard against accidental emptying of the entire contents
of the container at once, because the system cannot “hang
up.$1

This device thereby provides a new and improved dis-
penser system which can be actuated without any physical
contact, and which can be moved from place to place in
a room of any light intensity without in any way inter-
fering with the action of the device. Maintenance and
construction -are simple and the cost can be quite low
compared to other systems having fewer functional ad-
vantages.

This invention is not to be limited by the embodiments
shown in the drawings and described in the description
which are given by way of example and not of limitation,
but only in accordance with the scope of the appended
claims.

I claim:

1. A dispenser comprising: a container having an outlet
orifice, an internal seat adjacent to the orifice, and a free,
magnetizable pellet inside said container, said pellet hav-
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ing greater lateral dimensions than the orifice so as to
close the same when resting on the seat; an electromagnet
outside the container, adjacent to and spaced above the
seat, whereby energizing the electromagnet will remove
the pellet from the orifice to permit flow of material
through the oriflce; a first and a second light-responsive
reference member; a source of electrical energy; and
switching means so interconnecting the two reference
members, the electromagnet; and the source, that a differ-
ence in light intensity between the two reference mem-
bers will actuate the switching means.to permit current
flow through the electromagnet, and thereby energize the
same to remove the pellet from the seat.

2. A dispenser comprising: a container having an out-
let orifice, an internal seat adjacent to the orifice, and a
free, magnetizable pellet inside said container, said pellet
having greater lateral dimensions than the orifice so as to
close the same when resting on the seat; an electromagnet
outside the container, adjacent to and spaced above the
shoulder, whereby energizing the electromagnet will re-
move the pellet from the orifice to permit flow of material
through the orifice; a first and a second light responsive
reference member, a source of electrical energy; a power
amplifier in series connection with the electromagnet; a
discriminator circuit response to differences in luminous
flux between the light responsive reference members; and
timing means so connected to the discriminator means
and to the power amplifier as to be triggered by a signal
by the discriminator circuit to permit current flow through
the power amplifier and thereby through the electro-
magnet to.remove the pellet from the seat for a predeter-
mined period time.

3. A dispenser according to claim 2 in which the refer-
ence members are connected in series across a voltage
source to form a reference junction between them, and
in which the discriminator circuit is connected to this
reference junction, the discriminator circuit comprising a
transistor having a base emitter and cathode, and a load
resistor and a capacitor each having a first and second
terminal, the second terminals being connected to one
side of the power circuit and the first terminals being
respectively connected to the emitter and the collector of
the transistor, a diode connected between the base and
the emitter of the transistor, and an output lead connected
to the collector of the discriminator circuit; the timing
circnit comprising a silicon controlled switch having a
cathode gate and an anode gate, the output lead being
connected to the cathode gate, the timing circuit further
including a resistor and a capacitor each having first and
second terminals, the second terminal of the resistor being
connected to the silicon controlled switch and the second
terminal of the capacitor and a terminal of the silicon
controlled switch being connected to a terminal of the
source, the first terminals of the resistor and the capacitor
being connected to each other, a signal lead connected to
the anode gate, the power amplifier comprising a transistor
having a base, emitter, a ¢ollector, the signal lead being
connected to the base and to a resistor that is connected
to another terminal of the source, the electromagnet being
connected between the source and the emitter of the tran-
sistor, and the collector being connected to another ter-
minal of the power source, and a diode and resistor con-
nected in series between the emitter of the power amplifier
and the first terminals of the resistor and capacitor in the
timing circuit.

4. A container having an orifice with a central axis,
and means for opening and closing said orifice comprising
a pellet of magnetizable material having greater lateral
dimensions than the orifice and freely movable both
laterally and axially relative to the orifice, whereby the
pellet may close the orifice by resting in the same in the
absence of a magnetic field sufficient to move the pellet
away from the orifice, and may be moved away from the
orifice to open the same when in the presence of a suffici-
ent magnetic field to cause said movement.
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5. A container according to claim 4 in which there are
provided two of said orifices, one lying within the contain-
er, a conduit connecting the said orifices and having a di-
mension of axial length and a lateral dimension, the pellet
being trapped in said conduit between the two orifices,
the orifices being spaced apart by a distance greater than
any lateral dimension of the pellet in order that there will
be a pellet position wherein both orifices are open, a
Jateral dimension of the conduit being greater than a
lateral dimension of the pellet, whereby fluid can flow
past the pellet when it is moved off the orifices, the pellet
being freely movable to contact both orifices.

6. A container according to claim 4 in which the
orifices are formed in a neck on the container, and in
which a removable cap is provided outside of the con-
tainer relative to the oriflces, so as to enclose both orifices
within the container.

7. In combination, a container having an orifice with
a central axis, and means for opening and closing said
orifice comprising a pellet of magnetizable material hav-
ing greater lateral dimensions than the orifice and freely
movable both laterally and axially relative fo the orifice,
whereby the pellet may close the orifice by resting in the
same in the absence of a magnetic field sufficient to move
the pellet away from the orifice, and may be moved away
from the orifice to open the same when in the presence of
a sufficient magnetic field to cause said movement, and
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an electromagnet so disposed and arranged as to supply
said sufficient magnetic field when energized.

8. A combination according to claim 7 in which there
are provided two of said orifices, one lying within the
container, a conduit connecting the said orifices and hav-
ing a dimension of axial length and a lateral dimension,
the pellet being trapped in said conduit between the two
orifices, the orifices being spaced apart by a distance
greater than any lateral dimension of the pellet in order
that there will be a pellet position wherein both orifices
are open, a lateral dimension of the conduit being greater
than a lateral dimension of the pellet, whereby fluid can
flow past the pellet when it is moved off the orifices, the
pellet being freely movable to contact both orifices.
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