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1
AUTOMATIC FLUID DISPENSING SYSTEM

This application is a continuation of application Ser.
No. 237,373, filed Mar. 23, 1972 now abandoned.

This invention is directed to a dispensing system for
fluid material and, in particular, to a system for dis-
pensing discrete quantities of selected material to a se-
lected utilization unit such as a commercial washing
machine.

In the operation of contemporary commercial and
industrial laundries having a plurality of washing ma-
chine units, considerable problems arise in the addition
of appropriate additives such as alkali, detergent,
bleach and softener, bacteriostat and other chemical
supplies.

It is common practice to utilize unit programmers to
signal the need for additive, which requirement is at-
tended to manually by washman. Such manual atten-
dance can lead to incorrect quantities, wrong se-
quences, missed dosages, and unwanted spillage of
supplies.

The prsent invention provides a system for dispensing
desired fluid supplies in individually segregated circuits
wherein each machine unit is provided with a dispens-
ing tank for each variety of supply. The circuit for each
supply includes a head tank to ensure the provision of
the desired quantity of the respective supply to each
machine.

The passage of each quantity of supply from each dis-
penser tank to its respective unit is effected by gravity
flow in response to a signal from the machine program-
mer.

In addition to a simple dispenser system providing
isolation of the various supplies, the present invention
provides a control system operable by different types of
controllers.

The present invention thus provides a supply meter-
ing system to supply a metered quantity of fluid mate-
rial to a selected receiving station comprising: a head
tank having a fluid inlet extending therefrom con-
nected to a source of the fluid material, and inlet con-
trol means to establish, in operation, a predetermined
level of fluid material within the head tank; at least one
dispensing tank connected to the head tank to receive
the fluid material in accordance with the level in the
head tank; conduit means connecting the dispensing
tank to a receiving station to transfer fluid material
from the dispensing tank to the station; and admission
control means to control the passage of the fluid mate-
rial under gravity flow to the station.

In addition to the foregoing, there is provided a hold-
ing reservoir to which the particular supply is admitted.
In the case where dilution of the supply is required, dil-
uent supply such as water is also provided by way of a
proportioning valve. The supply at appropriate strength
is pumped from the holding tank to the head tank. The
head level in the present preferred embodiment is con-
trolled by a float operated valve to control the pumping
of the supply from the holding tank to the head tank.
The pump circuit includes provision of an anti-
siphoning arrangement. to ensure constant head in the
head tank. Connection from the head tank to each of
the dispensing tanks is by gravity flow through a check
valve to ensure one-way operation and an abscnce of
back flow.
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Certain embodiments of the present invention are de-
scribed, reference being made to the accompanying
drawings, wherein:

FIG. 1 is a schematic sectional elevation of a dispens-
ing system according to the present invention;

FIG. 2 is a schematic block diagram of one control
circuit embodiment; and

FIG. 3 is a similar schematic for a second control cir-
cuit embodiment.

Referring to FIG. 1, tank 10 constitutes a reservoir to
receive concentrated liquid chemical or *“‘supply.” A
holding tank 14 contains a proportioning mixer 12 hav-
ing supply admitted thereto by connection 11 and
water or other appropriate diluent liquid supplied by
conduit 13. The flow of the two fluids is controlled by
the level controller 15, which maintains a desired quan-
tity of supply of desired concentration within the hold-
ing tank 14.

A pump 16 in holding tank 14 delivers the fluent sup-
ply by way of pipe 17 into head tank 19. An upward ex-
tension of pipe 17 is provided with an atmospheric re-
lief valve 18 to permit the entry of air into the pipe 17
on cessation of pumping and, thus, preclude siphoning
of the supply. The electrically driven pump 16 is ener-
gized through a connection 20 by a float actuated
switch 21 in the head tank 19.

A plurality -of washer units 27 receiving the supply is
each provided with a dispensing tank 24 connected to
head tank 19 by way of gravity feed line 22. At the
branch entry to each tank 24 from line 22, there is pro-
vided a check valve 23 to preclude cross-feeding be-
tween the dispensing tanks. Owing to the maintenance
of a predetermined head of supply in the head tank 19,
the level of supply in each of the dispensing tanks 24
is correspondingly maintained. Each of the dispensing
tanks 24 is connected by pipe 26 to the supply entry of
the respective machine 27. A valve 25, controlled by
rod 28 connected to a solenoid operator 29, serves to
release supply to the respective machine upon energi-
zation of the solenoid 29.

In operation, with a quantity of supply at a controlled
concentration available in the holding tank 14, the
pump 16 maintains the preset head level in head tank
19 to thereby control the volume of supply held in the
respective dispensing tanks 24. Energization of a re-
spective solenoid 29 causes the supply to flow under
gravity from the respective dispensing tank 24 by way
of valve 25 to the machine 27 to which the pipe 26 con-
nects.

Dispensing of supply through the control of solenoid
29 is effected by an electrical control circuit connected
with a machine programmer.

Referring to FIG. 2, this control circuit relates to a
programmer of the type initiating a single signal. A pro-
grammer 40 for each washing machine serves to con-
trol a plurality of supplies such as “‘supply 1, ™" ““supply
2, ” etc. and uses a single output connection 41, The
mechanical output for each respective solenoid vaive
29 is dealt with above in relation to FIG. 1.

The output signals from programmer 40 are con-
ducted by the connection 41 to a discriminating circuit.
A stepping switch 42 connects the programmer 40 in
sequence with a selected one of a bank of delay relays
44, that are normally in an open circuit condition. The
presence of a signal of sufficient duration in excess of
the delay time constant of the selected relay 44 causes
closure of the delay relay 44 resulting in energization
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of a second delay relay 46 through a connection 45 and
completing the circuit by a connection 47 to solenoid
29, which is thereby energized. The duration of actua-
tion of the solenoid 29 is normally a function of the clo-
sure time of delay relay 46, which is held in a conduct-
ing state for a predctermined elapsed period of time,
during which elapsed time the related dispenser tank
24 discharges supply to the related machine. Upon pas-
sage of the elapsed time, the second relay 46 opens and
remains in this condition until a recycle signal of suffi-
cient duration is again supplied from the programmer
40 to the delay relay 44. The opening of the second
relay 46 precludes further discharge from the dispenser
24. The switch 42 is provided with sufficient circuits
equal to the number of supply needs of the washing for-
mula in use.

Referring to FIG. 3, this illustrates a control system
utilizing a programmer 60 having an energizing circuit
for each machine receiving supply. The plural outputs
of the programmer 60 are respectively connected to
the supply solenoids 29 by connections 45 connected
with delay relays 46 having a preset closure time, upon
energization from the programmer 60. As in the FIG.
2 embodiment, energization of a respective delay relay
46 produces actuation of the respective solenoid 29
with consequent release of supply to the related ma-
chine. Upon expiry of the relay elapsed time, the relay
46 opens and the supply cycle terminates until a further
energization cycle commences. This is initiated by the
programmer 60.

Certain additional advantages accruing from the sub-
ject invention are:

Automatic dispensing of supplies can be achieved,
leading to reduced operating costs by eliminating spill-
age, and providing closer operational control of supply
quantities; a reduction in machine cycle times can be
effected by the elimination of delay in administering
supplies, leading to extended machine life or a greater
number of operating cycles; capability of functioning
with more than one type of programmer; the avoidance
of mixing different chemicals or supplies before admis-
sion to the respective machine; the provision of a sim-
ple, low cost system having a minimum of component
parts of readily serviceable type; and a system in which
malfunction or failure permits continued operation of
other machines in the system, and operation of the af-
fected machine with an absence of only one supply
constituent.

I claim:

1. A system for supplying metered quantities of a lig-
uid to a plurality of receiving stations including:

a source of liquid including a holding reservoir;

a head tank, said head tank having an inlet connected

to said holding reservoir;

inlet control means for maintaining a predetermined

level of liquid in said head tank;

means to insure that said head tank fills only to the

predetermined level when the liquid is supplied to
said head tank irrespective of the head pressure of
the liquid in said holding reservoir;

said insuring means including:

pump means to transfer liquid from said holding
reservoir to said head tank;

and means to prevent siphoning of liquid from said
holding reservoir to said head tank when said
pump

means is inactive,

4

said inlet control means including means to terminate
said pump means when the level in said head tank
reaches the predetermined level;

a plurality of dispensing tanks:

5 means connecting each of said dispensing tanks to
said head tank to cause the liquid in each of said
dispensing tanks to be at the same level as the level
of said head tank, each of said dispensing tanks
having a predetermined volume of liquid therein in

10 accordance with the size of said dispensing tank
and the level of liquid therein;

separate check valve means cooperating with each of
said dispensing tanks to prevent back flow of the
liquid from any of said dispensing tanks while al-

15 lowing said head tank to communicate therewith
through said connecting means;

individual conduit means connecting each of said dis-
pensing tanks with one of the receiving stations to
allow gravity flow of the liquid from said dispensing

20 tank to the receiving station;

separate means to control the flow of liquid through
each of said individual conduit means to each of
the receiving stations;

and means to activate each of said separate control

25 means when the liquid is to be supplied to the re-
ceiving station to which said separate control
means controls flow of the liquid, said activating
means activating each of said separate control
means for a sufficient period of time to allow the

30 predetermined volume of liquid within said dis-
pensing tank to flow by gravity through said indi-
vidual conduit means to the receiving station to
which said separate control means controls flow of
the liquid from said dispensing tank.

35 2. The system according to claim 1 in which said acti-

vating means includes:
means to supply electrical signals when each of said
separate control means is to be activated;
means to actuate each of said separate control means

40 in response to an electrical signal from said supply

means; .

and said supply means supplying an electrical signal
of sufficient duration to cause said actuating means
to actuate said separate control means for a suffi-

4 cient period of time to allow the predetermined
volume within said dispensing tank to flow there-
from to the receiving station by gravity.

3. The system according to claim 1 in which
said inlet control means comprises a level sensor in

30 said head tank connected in controlling relation
with said pump means to terminate said pump
means when the level in said head tank reaches the
predetermined level.

55 4. The system according to claim 1 in which each of

said dispensing tanks is open to the ambient air.

5. A system for supplying metered quantities of dif-
ferent liquids to a plurality of receiving stations at se-
lected times including:

a plurality of sources of different liquids;

each of said sources of different liquids including a

holding reservoir;
a plurality of head tanks;
each of said head tanks having an inlet connected to
a different one of said holding reservoirs;

scparate inlet control means for each of said head
tanks for maintaining a predetermined level of lig-
uid in each of said head tanks;
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separate means for each of said head tanks to insure
that said head tank fills only to the predetermined
level when the liquid is supplied to said head tank
irrespective of the head pressure of the liquid in

6

cludes:

means to supply electrical signals at each of the time
intervals when one of said separate control means
for the same receiving station is to be activated;

said holding reservoir; 5 means to actuate each of said separate control means

a plurality of dispensing tanks for each of said head for the same receiving station in response to an
tanks; electrical signal from said supply means;

means connecting each of said head tanks to each of said supply means supplying an electrical signal of
said plurality of dispensing tanks, each of said dis- sufficient duration to cause said actuating means to
pensing tanks having a predetermined volume of [0 actuate said separate control means for a sufficient
liquid therein as determined by the level of liquid period of time to allow the predetermined volume
in said connected head tank and the size of said dis- within said dispensing tank to flow therefrom to the
pensing tank; receiving station by gravity;

separate check valve means for each of said dispens- and means to cause said electrical signals from said
ing tanks to prevent back flow of liquid from any 15 supply means to be supplied to only one of said ac-
of said dispensing tanks while allowing said con- tuating means at a time.
nccted head tank to communicate therewith; 7. The system according to claim 6 in which:

individual conduit means connected to each of said said insuring means for each of said head tanks in-
dispensing tanks of each of said head tanks, said in- cludes pump means to transfer the liquid from said
dividual conduit means connecting one of said dis- 20 reservoir to said connected head tank;
pensing tanks of each of said head tanks to the and said inlet control means for ecach of said head
same receiving station with each of said dispensing tanks comprises a level sensor connected in con-
tanks of each one of said head tanks being con- trolling relation with said pump means for said
nected by said individual conduit means to a differ- head tank to terminate the operation of said pump
ent receiving station to allow gravity flow of the lig- 25 means when the level of the liquid in said head tank

uid from said dispensing tank to the receiving sta-
tion;

reaches the predetermined level.
8. The system according to claim 6 in which each of

separate means to control the flow of liquid through
each of said individual conduit means to the receiv-
ing station; 30
and means to activate cach of said separate control
means for each of the receiving stations in a prede-
termined sequence for the same receiving station
to cause the flow of a selected quantity of each of
the liquids to the same receiving station at a prede- 35
termined time relative to when the first of the liq-
uids is supplied to the same receiving station, said
activating means activating each of said separate
control means for a sufficient period of time to
allow the predetermined volume of liquid within 40
said dispensing tank to flow by gravity through said
individual conduit means to the receiving station to
which said separate control means controls flow of
the liquid from said dispensing tank.
6. The system according to claim 5 in which said acti- 45
vating means for each of the receiving stations in-

said actuating means includes a time delay relay to
cause opening of said separate control means con-
nected to said actuating means for a predetermined pe-
riod of time sufficient to cause the predetermined vol-
ume in said dispensing tank to flow therefrom by grav-
ity to the receiving station.
9. The system according to claim 5 in which:
said insuring means for each of said head tanks in-
cludes pump means to transfer the liquid from said
reservoir to said connected head tank;
and said inlet control means for each of said head
tanks comprises a level sensor connected in con-
trolling relation with said pump means for said
head tank to terminate the operation of said pump
means when the level of the liquid in said head tank
reaches the predetermined level.
10. The system according to claim 5 in which each of
said dispensing tanks is open to the ambient air.
&
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