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ABSTRACT OF THE DISCLOSURE 

A dishwashing machine having a sump which can be 
?lled and drained automatically, and a motor driven 
pump and spray device connected to recirculate and spray 
cleansing liquid over soiled articles in a cleansing cham 
v‘ber, includes a metering type gravity fed dispenser con 
nected to transfer a measured amount of concentrated 
liquid sanitizer into the chamber during the ?nal rinsing 
operation of the machine to sanitize the articles without 
need for water at a temperature above 180° F. 

Background of the invention 

This invention relates to a novel apparatus for cleans 
ing dishes, kitchen utensils, and the like. 

This invention is particularly useful in connection with 
dishwashing machines of relatively small capacity, as 
used in small restaurants, small kitchens such as in rest 
homes or diet kitchens, or as used in beverage stands, 
bars, soda fountains and the like. These machines operate 
on a relativel" short time cycle, and the ?nal fresh water 
rinse of the soiled dishes or other articles must be su?i 
cient to kill bacteria which might be present on the arti 
cles. In many instances this is accomplished by a fresh 
zater rinse with water at a temperature of 180° F. or . 

higher, and most local and state health and sanitation 
codes have speci?c provisions in this regard. 
There are a number of circumstances, however, where 

due to the limited capacity of the available hot water 
heating system, such a higher temperature fresh water 
source is not readily available, and in such instances it 
has heretofore been the usual practice to add a so-called 
“booster heater,” having either an electrical heating ele 
ment or a gas burner heater, to the dishwashing machine. 
However this is inherently a rather expensive accessory 
to the dishwashing machine, and other provisions for as 
suring a bactericide ?nal rinse in these machines are de 
sirable. 

Accordingly, the principal object of this invention is 
to provide a novel apparatus for cleansing soiled dishes 
and the like wherein a bactericide ?nal rinse of the arti 
cles being cleansed is assured without resort to auxiliary 
heating equipment. - 

Another object of the invention is to provide such an 
apparatus to add a predetermined amount of sanitizing 
agent at least to the ?nal rinse water used in the cycle of 
operations of the dishwashing machines‘ to obtain the 
desired bactericide, and wherein this apparatus can be 
provided as an inexpensive and conveniently attached 
accessory to a dishwashing machine of conventional con 
struction. 
A further object of the invention is to provide a novel 

apparatus for cleansing soiled dishes and the like in a 
dishwashing machine, wherein a readily attainable dis 
infectant material is automatically added in proper 
amount to the cleansing liquid used in a dishwashing ma 
chine, thereby to utilize such cleansing liquid as a bac 
tericide without the need of heating this liquid to elevated 
temperatures. 
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apparatus wherein the disinfectant liquid is a commer 
cially obtainable disinfectant having as an active ingre 
dient su?icient hypochlorite to assure that the cleansing 
liquid contains an adequate number of parts per million 
of chlorine to function e?ectively as a bactericide. 

Other objects and advantages of the invention will be 
apparent from the following description, the accompany 
ing drawings and the appended claim. 

In the drawings: 
FIG. 1 is a perspective view of a dishwashing machine, 

incorporating apparatus according to the present inven 
tion; 

FIG. 2 is a side view of the machine shown in FIG. 1, 
with parts broken away to show the general arrangement 
of the spray system; 

FIG. 3 is a somewhat diagrammatic view showing the 
essential elements of an attachment in accordance with 
the invention for supplying the sanitizer to the machine; 

FIG. 4 is a detailed view showing the construction of 
a suitable metering valve used in the apparatus shown in 
FIG. 3; and 

FIG. 5 is a schematic Wiring diagram. 
> Referring to‘ the drawings, which illustrate a preferred 
embodiment of the invention, FIG. 1 shows a typical form 
of dishwashing machine to which the present invention 
applies. This machine includes a cabinet 10 having there 
in a cleansing chamber 12, and at the front of this cham 
ber there is a door 14 hinged at its lower edge to provide 
access to the chamber 12. This door also provides a sup— 
port, in its open position, for the racks 15 which hold the 

1 articles to be cleansed in the chamber 12. 
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Another object of the‘invention is to provide such an 

As shown in FIG. 2, the chamber 12 has at its bottom 
a sump 17 and below this sump is a motor-pump unit 18 
which is connected to supply liquid from the sump to the 
rotary spray apparatus or wash arm 20. The construction 
of the motor-pump unit and of the Wash arm may be of 
the type shown in US. Patent No. 2,862,510, and this 
recirculating system may include 1a strainer construction 
(not shown here) such as disclosed in said patent. 
The sanitizer material preferably is in the form of a 

liquid, as explained hereafter, and a supply is provided in 
a reservoir jar 25 which is carried in a suitable bracket 26 
fastened to the housing 10. Preferably, the bracket in 
cludes a vertically extending slot 27 to provide for in- ' 
'spection of the level of liquid in the reservoir 25. A supply 
tube 28 extends from the bottom of the jar through a 
suitable hole in the wall of cabinet 14), and along the wall 
12a of the chamber 12 to an automatically operable me 
tering device 30. Details of this device are shown in 
FIG. 4. ' 

The body 31 of the device is carried on a suitable 
bracket 32 fastened to the wall 12a, and in the central 
portion of the body 31 there is a metering chamber 35 
de?ned by the space between the ba?ies 36 and 37. The 
aperture 39 through the ba?le' 36 leads from the chamber 
35 to a discharge chamber 40 which in turn is connected 
to the outlet 42 of the device 30, and this outlet is mounted 
to communicate with the interior of the chamber 12. A 
valve body 44 is carried on a ?exible diaphragm 45, pref 
erably as an integral part thereof, and the periphery of 
this diaphragm is clamped in sealed relation to the body 
31 by means of the mounting plate 46. An operating rod 
50 extends through the center of the valve member 44, 
and at the back of this member there is an enlarged 
?ange-like part 51 which presses against the valve mem~ 
ber 44, and it in turn is engaged with a spring 52 tend 
ing to hold the valve member 44 in its seated position 
as shown. The rod 54} extends through chamber 35 and 
through an opening 53 in the ba?le 37, into the inlet cham 
ber 55 of the metering device. On this portion of the rod 

_ _50 there is a secondary valve in the form of a_ ?exible 
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valve head 58, which is normally open as shown to per 
mit communication between the tube 28 and chamber 35. 
The opposite end of rod' 50 is secured to the armature 

piece 60 of the operating solenoid, and this armature ex 
tends into the support tube '61, around which is mounted 
the solenoid winding 62. The tube 61 also provides a 
support for the spring abutment cup 64. Preferably, a 
cover 65 encloses the entire solenoid assembly and is ?tted 
against the plate 46. The terminals 66 extend from the 
end of cup 65 for connecting the solenoid winding into an 
actuating circuit. 
The operation of the device is apparent from the draw 

ing. Energizing the solenoid draws its armature, and thus 
rod 50, to the left (as in FIG. 4) opening valve 44 and 
closing valve 58. This permits the contents of the meter 
ing chamber 35 to drain through the discharge chamber 
40 and the outlet 42 into the cleansing chamber 12 of the 
machine. When the solenoid is deenergized the parts re 
sume the position shown and chamber 35 is re?lled by 
gravity flow from the reservoir 25. 

Referring to FIG. 5, the operation of the machine is 
as follows. The manually operable push button control 
switch 70 is arranged as a master control of electrical 
power to the machine. This switch preferably is located 
on the machine, for example as shown in FIG. 1. It may 

i be of the SPDT type, which remains in either of two 
positions, thus closing a circuit from the supply line L2 
to either of the contacts 70a'or 70b. Either of the lines 

7 leading from these contacts is thus capable of completing 
a power circuit to the timer 75, which incorporates ?ve 
cam operated switches 75a, 75b, 75c, 75d and 75e. The 
cams operating these timer switches are of conventional 
“construction, and thus not shown, but their general ar 
rangement is indicated by the timer motor 76 and the 
dotted line 77 representing the cam control of the timer 
switches. Timer switch 75a has two control contacts 7511-1 
and 75a-2, which are connected to the push button switch 
contacts 70a and 70b. It will be understood that when 
the timer stops it is on an appropriate contact to open 
the circuit from the switch 70. 
To initiate operation of a cycle of the machine, the 

switch 70 is moved to the contact opposite from that on 
which it rests when the machine stops, and a power cir 
cuit is completed through switches 79 and 75a to the 
safety micro-switch78. Switch 78 is mounted in the ma 
chine in a conventional manner, to be closed whenever 
the door 14 is closed, and to open this circuit when the 
door is opened. Assuming that the door is closed, the 
power circuit then is completed through the timer motor 
76 to supply line L1. 
The timer switch 75b is connected through its contact 

75b-1 to control power to the pump motor PM, which 
is the ‘motor portion of the pump-motor unit 18. Power 
will be supplied to this pump motor as long as the afore 
mentioned main power circuit is completed and timer 
switch 75b is closed. 

In machines of this type, there are generally two sepa 
rate ?ll valves, shown in FIG. 5 as FV-l and FV-2. 
Valve FV~1 is connected froman ordinary hot water 
supply (for example 140° F.) to the chamber of the ma 
chine, and this valve will be opened to ?ll thema 
chine with this lower temperature water during the wash 
ing operation. The timer switch 756 controls the supply 
of power to the solenoid of valve FV-l through its con-v 
tact 75c—1. A separate solenoid operated valve FV-2 is 
arranged for connection to a higher temperature water 
supply, for example 180° F. When thissupply is avail 
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able, such high temperature water is admitted to the cham- , 
her through valve FV-2 during the rinsing cycle. ,When 
the machine is equipped with the sanitizer device in ac 
cordance with the invention, the inlets to the valves FV-l ' 
and FV—"2 will be connected to the same lower tempera 

' t'ure water supply, and the high temperature water supply ;_ 
is not needed. The timer switch 75d controls the elec 

trical power supplied through its contact 75d—1'to the 
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solenoid of valve FV-Z and to the solenoid '62 of the 
sanitizer metering device 30. The timer switch 75e is 
connected to supply power through its contact 752-1, to 
the solenoid of the drain valve DV, which is connected 
to open and close the drain line from the sump 17. 
The operation of the machine is such that when a cycle 

is’initiated by operating switch 70, assuming that the door 
is closed, the ?ll valve FV is energized for approximately 
30 seconds by closing timer switch 750, timer switch 75a 
is closed to energize drain valve DV and close it, and 
switch 75d is closed to energize the pump-motor. As the; 
sump ?lls with water the pump will operate and begin to 
circulate this water for a washing cycle, by pumping the 
water through the spray head, from whence it sprays over 
the articles to be cleansed and falls back into the sump 
to be recirculated. At the end of 30 seconds the sump 1s 
su?iciently ?lled (in a typical machine this requires about 
21/3 gallons) and the ?llrvalve is deenergized while‘the 
pump-motor continues to operate for a predetermined 
time. . . 

. At the end ofthis time period, switch 75b opens_to 
stop the pump-motor, and switch 75e opens to deenergize 
the drain valve and open it, allowing the wash water to 
drain from the sump. Next, the timer switches 75b, 75c, 
75d and 75e are all closed. This causes the sump to re 
?ll with fresh water and the pump-motor to operate again, 
and at the same time causes the metering device 30 to 
dump a predetermined amount of‘ sanitizer into the cham 
ber ‘of the machine, to mix with fresh rinse water. After 
approximately 30 seconds the timer switches 75c and 
75d open to end the ?lling operation and the pump-motor 
continues to operate for the remainder of the rinsing 
portion of the cycle. At the end of this portion of the, 
cycle, switch 75b will open and switch 75e will open to de 
ene-rgize the drain valve and drain away. the rinse liquid. 
Switch 75a will transfer to the opposite contact from 
which it had been engaged, to open the main power cir 
cuit and at the same time prepare for the next cycle of, 
operation. . . _ 

A pilot light 80 is connected in parallel across the main 
power circuit to the drain valve, and this light is mounted 
on the front of the machine to inform the operator that a . 
cycle of operations is, initiated. It will be noted that the 
micro-switch 78 can open the power circuit to the timer 
mot-or and to each of the timer switches 75b, 75c and 
75d, however, this switch does not control the =timer 
switch 75e. Thus, if the operator should open the door of 
the machine, and thus open switch 78, during a cycle of 
operation, the drain valve circuit is not disturbed, and 
there will not be any accidental loss of the cleansing 
liquid then in the machine. . 
The sanitizer material used in this operation is, by 

de?nition, a special class of disinfectant or bactericide 
intended primarily for use on food, processing equipment, 
including dishwashing machines and the like. Typical of 
these sanitizers are the hypochlorites, chloramines and 
other organic chlorine-liberating compounds, quaternary, 
ammonium compounds, and certain iodop'hors. Of these, 
the chlorine-liberating compounds, and particularly hypo 
chlorites, are the preferred sanitizer in accordance with 
the invention. I > 

‘ For example, certain health codes will require that 50 
to 6.0 parts per million (PPM) of chlorine be present in 
rinsing liquid in order to reduce the bacteria count to 
predetermined acceptable limits. A readily available 
source ofv hypochlorite, useful for this purpose,ris the 
household bleaches and disinfectants which are available 7 
in grocery stores and the like, particularly the commer- ' ' 
cial product known as Clorox, which is manufactured by V 
The Clorox Company of Oakland, California. This prod 
uct contains as'an active ingredient 5.25% by weight of 
sodium hypochlorite, and it has been found that this 
product exhibits a stable shelf life of well in excess of 
one year, and'thus. may be considered as. an accurate‘. 7. 
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source of the necessary amount of chlorine for the pres 
ent purpose. 

In using this particular hypochlorite solution with a 
machine having a capacity of about 21/3 gallons, as men 
tioned previously, approximately 12 cc. of sanitizer added 
to the ?nal rinse charge of Water will provide the requi 
site PPM of chlorine. Thus, a device attached to a dish 
washing machine of the type disclosed ‘herein will prop 
erly sanitize articles washed therein without the need for 
i?nal rinse water of elevated temperatures. 

‘Several advantages are thereby obtained. The machine 
can operate with what is often termed “building supply” 
hot water, which may be in the neighborhood of 120° F. 
to 140° F., as distinguished from the hot water supply 
of at least 180° P. which is otherwise required. In addi 
tion, by operating at this lower temperature, the tendency 
toward spotting or precipitation on the cleansed articles 
as they are air dried is considerably reduced. A signi?cant 
reduction in tendency to spot has been noted particularly 
on glassware and tumblers cleansed in accordance with 
the invention. 

Also, as the articles ‘are air dried upon their removal 
from the chamber, the chlorine will escape and be dis 
persed in the air, in such minute quantity that it is not 
harmful or even noticeable. Thus, no odor or taste will 
remain with the cleansed articles. 
The sanitizer supply apparatus, particularly as shown 

in FIG. 3, may be incorporated in new dishwashing equip 
ment, or may readily be added to existing machines as 
an attachment. In those models of the machine where 
only one ?ll valve may be provided, this valve may be in 
corporated into the circuit as the valve FV-l, shown in 
FIG. 5, and it will be placed under the control of both 
timer switches 75c and 75d by connecting a jumper wire 
between the contacts 75c-1 and 7'5d-‘1. In such an ar 
rangement, the sanitizer metering device 30 will operate 
at all times that the single ?ll valve is energized, and this 
merely means that a quantity of sanitizer will be added 
both to the wash liquid and to the rinse liquid. The device 
in such circumstances will use somewhat more sanitizer 
in operation, however this material is generally inexpen 
sive enough to make this condition acceptable. 
While the method and form of apparatus herein de 

scribed constitutes a preferred embodiment of the inven 
tion, it is to be understood that this invention is not 
limited to this precise method and form of apparatus and 
that changes may be made the-rein without departing from 
the scope of the invention which is de?ned in the ap 
pended claim. 
What is claimed is: 
1. In combination with a dishwashing machine having 

a cleansing chamber, a sump for said chamber, means in 
cluding a motor-driven pump and a spray device con 
nected to spray cleansing liquid over soiled articles in 
said chamber and to recirculate the sprayed liquid from 
the pump through said spray device, automatically oper 
able ?ll and ‘drain valves for controlling the supply and 

5 

20 

25 

30 

35 

40 

50 

6 
the drainage of water to and from said sump, and a cycle 
control means connected to operate said valves and said 
pump in a desired sequence including at least one wash~ 
ing cycle and one ?nal rinsing cycle during each of which 
fresh water is supplied to said sump; the improvement 
comprising a supply reservoir for concentrated chlorine 
containing sanitizer liquid, an automatically operable 
metering device having an inlet connected to said reser 
voir and an outlet passage opening directly into said 
cleansing chamber to transfer a predetermined amount of 
sanitizer liquid directly into said cleansing chamber for 
mixture with the fresh water in said sump in su?ioient 
quantity to form an e?ective sanitizer solution to be 
sprayed on the articles to be cleansed, said metering de 
vice including an elongated body portion providing a 
metering chamber beneath said inlet for gravity ?ll from 
said reservoir, a discharge chamber located below said 
metering chamber for gravity ?ow of a predetermined 
quantity of concentrated liquid sanitizer from said meter 
ing chamber, said outlet passage extending laterally from 
said discharge chamber into free communication with the 
cleaning chamber of said machine, a valve seat at the 
lower end of said metering chamber above said outlet 
passage, a ?rst valve member arranged normally to close 
communication between said metering chamber and said 
discharge chamber and including .a diaphragm’ support 
ing said ?rst valve member and extending across the bot 
tom of said discharge chamber, a second normally open 
valve member between said inlet and said metering cham 
ber and connected to operate in unison with said ?rst 
valve member, said actuating connection including a sole 
noid on the opposite side of said diaphragm from said 
?rst valve member and connected to actuate said valve 
members simultaneously for closing said inlet and open 
ing said metering chamber into said discharge chamber 
to provide for gravity ?ow of a measured quantity of sani 
tizer liquid into the chamber of said machine upon each 
actuation of said solenoid, and an actuating connection 
between said cycle control means and said metering de 
vice constructed and arranged to cause addition of sani 
tizer liquid to the fresh water in the machine during said 
?nal rinsing operation. 
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