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AUTOMATIC SPRAY DISPENSER WITH
- INTEGRATED TEST APPARATUS

- Matter enclom in heavy bracketsL J appears in the

original patent but forms no part of this reissue specifi-
cation; matter printed in itallcs mdu:ates the additions
made by reissue. |

 BACKGROUND OF THE INVENTION
- The present invention - relates to automatic spray

dispensers for regularly releasing a burst of spray from

an aerosol container and more particularly, to such a
dispenser which is battery operated and adapted for
periodic replacement of the aerosol contained.

Heretofore, aerosol spray dispensers have been pro-
‘vided for regularly dispensing bursts of spray. The
spray may be selected to provide a pleasant smell, to
deodorize or to dispense a germicidal medicinal mate-
rial into the surrounding area. These dispensers dis-
perse the materials in spray from within an enclosed
area such as public rest rooms, restaurants, hospital
sick rooms and in other busy areas. In a typical use, a
burst -of spray: is released from the aerosol container
every 10 to 15 minutes and so 100 to 200 spray bursts
are delivered during a day. Since the capacity of a large
size aerosol can is several thousand bursts, the can must
be replaced with a full can every few weeks. Of course,
more frequent replacement: is required where the
bursts of spray occur more frequently and/or relatively
small aerosol cans are used.

Where the spray dispenser is located in a public

+place, it is important that it be located beyond the.

reach of the passerby so that it cannot be easily tam-
pered. with. However, the dispenser should be moni-
tored frequently to see that it is working and of course,
periodically the aerosol can has to be replaced with a
full can. Furthermore, where the dispenser is battery
operated, it is desirable to check the battery and re-
place it if it does not test satisfactory.

- Heretofore, the battery operated spray dlspensers for
releasing regular bursts of spray from an aerosol con-
tainer have been serviced by an attendent who would
periodically retrieve the dispenser from its out-of-reach
location, replace the aerosol can with a full can, test the
batteries, actuate the spray mechanism to see that it
works and then return the dispenser to its out-of-reach
location. Clearly, this procedure is time consuming and
unless the spray interval is precisely known, it often
occurs that either the aerosol can will be empty some-
time -before it is replaced or it will be replaced while
containing a substantial amount of the material. Also,
where the interval between bursts of spray is on the
order of fifteen minutes or so, the monitor can not
simply observe operation of the dispenser to ascertain
that it is working except by observing it for fifteen
mmutes and thls, of eeurse, wastes a lot of time.

SUMMARY OF THE INVENT[ON

In accordance with a preferred embodlment of the
present invention, an automatic aerosol spray dispenser
which is preferably battery driven is provided with a
light actuated test system so that the monitor need only
direct a flashlight beam to a photocell in the test system
to initiate tests which reveal that the mechanism is or is
'not functioning, that the battery has or does not have

2
sufficient life -for continued operation and that the
container is or is not near empty. These conditions are
revealed to the monitor by indicators which are part of
the test system and which he can view. Thus, these tests
can be quickly made and the results obtained by the

 monitor who does not have to physically reach the
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dispenser or remove it from its remote location. Fur-
thermore, the tests can be made by the monitor imme-
diately and he does not have to wait while the dispenser
goes through a cycle such as a relatively long fifteen
minute cycle. | --

~The dispenser includes a. drwe motor and a meeha-
nism that actuates the aerosol can valve at regular
intervals each initiated by a brief motor drive cycle
during which the motor is energized to release a burst
of spray from the can. During the motor drive cycle,
the motor is energized first through a timer circuit that
establishes the interval between bursts of spray and
then the motor is energized through a motor drive
switch. The integrated test apparatus 1neludes a hght
actuated photocell that the monitor can illuminate with
a flashlight and which produces an electrical output for

- controlling a test switch that is electrically connected in

parallel with the motor drive switch. Thus, when the

photecell is lluminated, the test switch closes and re-
mains closed as long as the photocell is illuminated and
so the monitor need enly direct his flashlight beam to
the photocell to energize the motor long enough for the
motor to complete a drive cycle. Since the drive cycle
typically takes only a few seconds, this is accomplished
very quickly and if the meehamsm is working correctly,
the monitor will observe a burst of spray frem the dis-
penser.

The test apparatus also includes a battery test circuit
connected to the battery and controlling a battery indi-
cator light which can be energized by the test circuit
when the same test switch is closed by the output of the
photocell. Thus, by the simple action of directing a
flashlight beam to a photocell on the remotely located
dispenser, the monitor can qmckly check the aetuatmg
mechanism and the batteries in the dispenser. |

In accordance with another feature of the present
invention, the integrated test apparatus includes a
counter driven by the motor. When the counter
reaches a given count, it closes a count switch that
energizes another light indicator, the container indica-
tor. The count number at which the counter switch
closes is pre-set in view of the size of the can and the
amount of material dispensed with each spray burst.
For example, it may be set to turn on the container light
when 90 percent of the contents ef the can have been
dispensed. | ~ S e

The container mdleater light when energlzed causes
a-continual drain on the battery. This drain can be
minimized by using a flashing light and flasher control
such that the container light flashes only with sufficient
frequency to attract the attention of the monitor.
It is a primary object of the present invention to
provide integrated remotely actuated test apparatus fer
an automatic spray dispenser. o

It is a further object to provide sueh apparatus
whereby a monitor can remotely quickly test the dis-
penser actuating mechanism and need not wait while
the dispenser goes through a complete spray interval.
It is another object of the present invention to. pro-
vide integrated with an -automatic spray dispenser a
remotely controlled battery tester for testing and: re-
vealing the condition of the batteries in the dispenser.
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‘It is'a further-object in conjunction with the foreg'oiﬁg
objects to provide means for remotely testing the dis-

penser actuating mechanism and batteries simulta-
neously followmg a 51mple mtermgatmg action by a
'monltor - | -

~+ It is another object to provide means integrated with
an automatic spray dispenser mechanism for revealing
the degree of emptmess of the aerosol cc:mtamer
therem. | | |

- Other objects and features of the present Invention
will be apparent in view of the descriptmn of the em-
bodiments of the invention taken in conjunctlon with
'the accompanymg drawmgs | -

DESCRIPT [ON OF THE DRAWINGS

FIG 1 is an electro-mechanical diagram of a sultable
automatic spray dlspenser having integrated therewith,
test apparatus in’accordance with the present inven-
tion, the actuating mechanism of the dispenser being
shown at a position durlng the motor drive cycle just
'before a burst of spray is released; and

"FIG. 2 illustrates the same actuating mechanism dur-
mg ‘the motor drwe cycle immediately following release
ofa burst of spray from the aerosol container as an aid
to understandlng the functlomng of the complete sys—
tem. |

DESCRIPTION OF EMBODIMENTS OF THE |
S ~ 'INVENTION 1

Refernng first to FIG. 1 there is shown a portion of a
,typlcal battery powered automatic spray dispenser. The
parts of a conventional spray dispenser which are
shown 1n this figure include the actuator mechanism 1
Wthh mechanlcally actuates the metering valve 2 on
‘an aerosol container 3. This actuating mechanism is
._substantla]ly the same as the mechanism described in
U.S. -Pat. No. 3,584,766 entitled “Spray Dispenser
Havmg a Capaciter Discharge Timer,” which issued
June 15, 1971 to C. M, Hart, et al. The actuating mech-
anism 1 is driven by a battery powered motor 4 having
‘two Input terminals § and 6. Terminal § is connected
directly to the negative terminal of battery 7 and termi-
nal 6 of the motor connects to the timer circuit 10 via
line 11 and also connects to the motor switch 12 via
line 13. Thus, the motor is energized either through line
-11'or line 13 when the system is operative. The system
becomes operative when the switch 18 is closed con-
necting the positive terminal of the battery to ground.

Both the timer circuit 10 and the motor switch 12 con-.

nect to ground and so either of these can apply ground
potential or substantially ground potential to terminal 6
of the motor to energize the motor.

-. The valve actuating mechanism 1 and the timer cir-
cuit 10 may be constructed and operate substantially as
-described in the above mentioned U.S. Pat. No.
3,584,766. The dispenser housing 22 supports an aero-
'sol can or container 24 having a metering valve 25 at
the top end of the can. The valve 15 1s engaged by the
actuator mechanism 1 having the actuator 28 continu-

ously engaging the valve. The primary lever 30 is oper-

‘ative on the actuator 28 to operate the valve and a
secondary lever 31 operates the motor switch 12. A
tension spring 32 urges the arms 30 and 31 toward one
another and the motor 4 drives a cam arrangement 38
-coupled to the motor drive shaft 36. Primary and sec-
ondary cam surfaces 40 and 42 of the cam arrangement
engage the primary and secondary arms 30 and 31,
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4

respectively to affect a periodic actuation and re]ease
of the:aerosol container valve 25.

The cams 40 and 42 lightly engage the arms 30 and
31 and each cam includes an abrupt drop-off point for
allowing the associated arm to suddenly move inward
toward the drive shaft 36 and so the cams initially move
the arms from each other until the cam falls are en-

-countered by the arms at which time both arms move

rapidly inward. The primary arm 30 pivots at bracket
46 attached to the housing by rivet §0. The free end of
this arm includes a flange 52 engaging the cam surface
40 and in addition, the arm is pivotally secured to the
upper end of actuator 28 by rivet 54 so that upward
movement of the actuator .is accomplished when the
primary lever pivots clockwise. In its motion, the actua-

tor 28 may slide in a vertical .track attached to the

housing and the actuator is retained in position in the
track by rivet 60 that is attached to the housnng and on
which the actuator slides. .. .

The secondary arm 31 pwots on m.ret 62 attached to
the housing and one extremity of this arm includes the
flange 64 riding on cam 42.

In operation, the bias of the sprmg 32 is much stron-
ger than the metering : valve spring. Thus, when the
motor drive shaft 36 rotates cam 38 in the direction of
arrow 49, the flange 52 of arm 30 abruptly drops off
cam 40 at step 41, while flange 64 of arm 31 is still
riding on cam 42. As a result, arm 30 abruptly and
quickly drives the actuator 28 downward to depress the
spray valve 2 releasing a burst of spray from the aerosol
container. As rotation of the cam: 38 continues, very
shortly after release of the spray, flange 64 of arm 31
falls off of cam 42 causing the arm 31 to pivot clock-

‘wise closing switch 12. At this point in the motor drive

cycle, the actuator mechanism 1 appears as shown in
FIG. 2 and the motor is energized via switch 12. Up to
this point in the drive cycle, the motor was energized
via the timer circuit 10. The motor continues driving in
the direction of arrow 49 until the actuator mechanism
Is again in the position shown in FIG. 1 with the motor
switch 12 open. By this time, the timer circuit 10 will
have recharged and will no longer energize the motor
via line 11-and so the motor will stop havmg c:ompleted
a drive cycle.

The drive cycle just descrlbed IS mltlated by the tlmer
circuit 10. This timer circuit is an electronic RC time

constant unit which may have selectable units to pro-

vide spray release intervals of 15, 30, or 60 minutes.
When the time interval has elapsed, the capacitance in
the timer circuit trips a mono-stable transistor which in
turn actuates another transistor which acts as a control
switch for the motor coupling the motor terminal 6 to
gmund via line 11. The motor then runs until the drive
cycle is completed. In the timer, transistor 58 is con-
trolled by the charge on timing capacitor 60 in arf RC
circuit consisting of the timing resistor 62, capacitor

60, current limiting resistor 64 and the transistor §8.

This transistor acts as a blocking oscillator or monosta-
ble transistor and controls the switching transistor 66
that connects line 11 to ground when it conducts. Tran-
sistor 74 thus functions as an over driven amplifier in
that it goes from cut-off to a full conduction and SO
operates as a switch. :

In operatlon, while capacitor 60 holds suﬁiment
charge neither of the transistors 88 or 66 are conduct-
ing and since the actuator mechanism 1 is in the posi-

“tion shown in FIG. 1, there is no energy to the motor.
This 1s the condition just following a spray burst when
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the motor drives the actuator to the position shown in
FIG. 2. During the interval, charge leaks from the ca-
paeltor 60 through resistor 64 and transistor S8 at a
rate depending upon the time constant RC of the cir-
cuit. As mentioned, this time constant may be- 15, 30,
or 60 minutes and estabhshes the mterval between

bursts of spray. |
When the capacitor 60 is sufﬁelently dlscharged

transistor 58 is turned on and it turns on the switching
transistor 66 which connects terminal 6 of the motor to
ground via line 11 energlzmg the motor. Thereafter
the motor drive cycle, is as already described.

The partleular embodiments of the present invention

10

shown in FIG. 1 consists‘of the test apparatus 70 which °

is integrated wnh the’ mechanism and circuits of the
dispenser actuator 1, timer circuit 10 and the motor
and battery circuits. The testing apparatus 70 is in-
tendéd for quick, remote monitoring of the dispenser to
check the actuation, the state of the battery and the
amount of spray material left in the aerosol container.
Testing of the actuation and the stite of the battery are
initiated by theé monitor simultaneously. The testing
apparatus which-accommodates this includes a photo-
cell sensor 71 that responds to light 72 produced by for
example, a flashlight operated by the monitor. The
sensor produces an output which actuates electronic
switch 73 so that the switch closes connecting line 74 to
ground and since this line connects directly to line 13,
the motor terminal 6 is connected to ground energizing
 the motor. Thus, by illuminating the photocell sensor
71 with light from a flashlight, the monitor causes the
motor to be energized and so initiates a motor drive
cycle even while the timer circuit 10 is shut off and
does not energize the motor via line 11. Thus, the mon-
-itor can witness actuation of the spray dispenser imme-
diately and he does not have to await a full spray inter-
val to do this.

The battery tester circuit 75 measures the battery
voltage across a load in comparison with voltage regu-
lated by a Zener diode in the tester. Thus, the battery
tester is connected across the battery terminals when
switch 15, the dispenser on-off switch, is turned on. If
the battery voltage is higher than the regulated voltage,
the battery indicator lamp 76 llghts up provided that
line 77 from the tester to line 74 is grounded. Con-
versely, if the battery voltage is lower than the regu-
lated voltage, the lamp 76 does not light. Here again,
illumination of the photocell sensor 71 closes switch 73
applying ground to line 77 to reveal the voltage state of
the battery.

The testing circuit 70 may also include a counter 79
driven from the motor drive shaft 36 via mechanical
coupling 80. The counter may have a count capacity of
any number of counts, for example, 6,000 and it can be
pre-set to any number of counts from O to 6,000. As
soon as the counter has reached its pre-set count, a
mechanical output 81 from the counter closes counter
switch 82 which applies ground potential to one input
83 of flasher control circuit 84. The other input 85 of

‘circuit 84 connects to the negative terminal of the 60

‘battery. The output of the flasher control circuit con-
nects to one terminal of the container indicating lamp
86 and the other terminal of the lamp connects to line
83. Thus, when the pre-set count is reached, switch 82
is closed and the container indicator lamp 86 flashes on
and off revealing to the monitor the relative amount of
material left in the aerosol container. The flasher con-
‘trol circuit may be a bi-stable transistor unit which
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6
drives the lamp 86. This intermittent action reduces the
battery power .consumption and: at the same time
makes the signal more conspicuous to the monitor.

. The embodiment of the.present invention described
herein represents the best known use of the invention..
It includes a test circuit or test system mtegrated wrth a
known eenventlenal automatic, battery operated aero-
sol spray cllspenser “This test circuit greatly fac1htates
monitoring the dispenser because the monitor can
check the operation of the dispenser, the state of the
battery and the contents of the aerosol container very'
quickly from the remote location by simply shining a
flashlight on the dispenser and observing the reaction.
The construction, operation-and use of this test circuit.
is described herein, integrated with a. known conven-
tional dispenser by way of illustration rather than limi-.
tation. It should be clearly understood that the testing
apparatus circuits and method described herein can be
adapted readily in whole or-in part. for other spray
dispensers having a dlfferent _actuating mechanisms.
and/or timer controls . dewatmg from the spirit and

scope of the mvennon, as set forth in the appended

clalrns .

The mventmn claimed is:

1. In automatic spray apparatus for use wnth an aere-h
sol container having a £ metering J valve mechanism
which includes a spray valve moveable to an operative
position to release a spray burst of material from the
container at regular intervals, an electrical [ motor }
drive means for cyclically moving the spray valve to the
operative position, a source of electrical energy for the
drive means L motor, a motor switch actuated by the
motor drive for coupling the source to the motor during
a portion of the motor drive cycle J and a timer means
for controlling energization of the L motor J drive
means at regular intervals, the improvement comprising
a system L ., means ] for testing said apparatus and
comprising,

a light actuated pheteeell producing an electrical

output, and
means, [ a test switch in parallel with the motor
switch J controlled by the photocell output, for
energizing said electrical drive means to cause said
spray valve to move to an operative position,

whereby the apparatus which may be located in an
out-of-reach location, may be tested for operative-
ness by illuminating the photocell, as with a flash-
light, to cause the drive means to move [ illumina-
tion of the photocell causes the motor to drive
through a cycle moving J the spray valve to the
operative position.

2. Automatic spray apparatus as in claim L1] 1!
wherein, the phetecell output causes the test switch to
close, energizing the drive means for as L motor for
so J long as the photocell is illuminated.

3. Automatic spray apparatus as in claim L1 ] 11
wherein, the drive means £ motor drive cycle is a frac-
tion of the regular interval, the motor J is energized
through the drive L motor 3 switch during a fraction of
the L motor } drive cycle, and the drive means
L motor ] is energized through the timer means L cir-
cuit J during a fraction of the L motor 1 drive cycle.

4. Automatic spray apparatus as in claim 3 wherein,
testing by illuminating the photocell can be com-
menced before or after a £ motor 1 drive cycle.

5. Automatic spray apparatus as in claim 4 wherein,
the timer means operation schedules the regular inter-




~
vals and the L motor 1 drive cycles, and said timer
schedules are not altered by said testlng
6. Automatic spray apparatus as in claim [ 1 ] 11
wherein, the source is a battery, the drive means
[ motor J has two input terminals, one terminal of the
battery connects dlrectly to one terminal of the drive
means [ motor) , the other terminal of the battery
connects to a common voltage point, and the test
switch connects the other terminal of the drive means
[ motor 1 to the common voltage point when the pho-
tocell is lllumlnated ,_
7. Automatic spray apparatus as in clalm 6 wherem,
the other terminal of the drive means L motor J con-
nects to the common voltage point through the drive
[ motor J switch or through the test swntch or through
'the timer means [ circuit J. -
- 8. Automatic spray apparatus as in claim [ 1 7
wherein, at least part of the apparatus is contained in a
heusmg and the other terminal of the battery is
grc:unded to the housing, whereby the drive means
[ motor J is energized by connection of the other
terminal thereof to ground through the drive L motor ]
switch or the test switch or through the timer means

[ circuit J.
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' 9. Automatic spray apparatus as in claim [ 13 7]
wherein, the source is a battery, the drive means
L motor J test circuit is electrically coupled to the
battery, a battery test indicator is coupled to the bat-
tery test circuit, and energization of the battery test
indicator is controlled by the test switch. |

10, Automatic spray apparatus as in claim 9 and

further including, a counter [ driven by the motor }

for counting L motor 1 drive cycles, and a container
indicator  coupled to the output of the counter,
whereby the container indicator is actuated when a
predetermined number of [ motor J drive cycles is
[ are J counted.

- 11, Automatic spray apparatus as in claim 1 wherein,
sa'id automatic spray apparatus includes a drive switch
actuated by the drive means for coupling the source to

~ the drive means during a portion of the drive cycle, and
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said energizing means includes a test switch in parallel
with the drive switch. o

12. Automatic spray apparams as in claim 1 and fur-
ther including, a counter means for counting drive cycles,
and a container indicator coupled to the output of said
counter means, whereby the container indicator is actu-
ated when a predetermined number of drive cycles is

counted.
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