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[5 7] ABSTRACT 
Dishwasher having a timed cycle for a complete wash 
ing, rinsing and sterilizing of dishes in which the dish— 
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washing cycle portion extends for a predetermined 
time period after which the motor and water pump 
stops and the drain valve opens to drain the wash 
water from the machine. Then the fresh water ?ll 
valve opens after the drain valve has remained open 
for a predetermined time period and the machine will 
cause this fresh water to flow under the city water 
pressure only through the discharge reservoir and the 
upper and lower wash and rinse arms for ?using the 
interior of the dishwashing machine and this ?ushing 
water will then flow out through the drain. The drain 
valve then closes and the fresh water ?ll valve will re 
main open until about 2 gallons of water are delivered 
to the machine. While the fresh water valve is open, a 
predetermined quantity of a wetting agent and chlo 
rine are added to the fresh water entering the ma‘ 
chine. The motor and pump are started when the fresh 
water valve is opened and when the water pressure 
reaches about 20 pounds per square inch, a water 
pressure switch closes the fresh water fill valve. The 
motor will be shut off for about 1 second at this point 
to relieve any air lock from the pump. The motor and 
pump will then be operated for the power rinse cycle 
and at the end of this cycle a detergent valve will open 
for about 3 seconds to admit a predetermined quantity 
of detergent into the machine preparatory for the next 
dishwashing cycle and then the machine will stop op~ 
crating thus completing the timed cycle for one full 
operation of the machine. 

5 Claims, 10 Drawing Figures 
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APPARATUS FOR WASHING, RlNSlNG, AND 
STERILIZING DISHES 

BACKGROUND OF THE INVENTION 

l. Field of the Invention 
It has been determined that dishes can be sterilized 

during the power rinse cycle by using a predetermined 
quantity of chlorine in the water rather than spraying 
the dishes with rinse water heated to about 180° F. This 
results in a saving of both water and the extra heating 
normally required for raising the water temperature to 
about l80° F. A further saving of fresh heated water re 
sults when at the end of the power rinse cycle, a prede 
termined quantity of detergent is added to the water 
preparatory to using this same water in the next dish 
washing cycle for the next group of soiled dishes that 
are to be washed. All the operator needs to do is to re 
move the washed and sterilized dishes from the ma 
chine after the machine has stopped operating and then 
place in the machine the next group of soiled dishes. 
The starting switch can be closed and the machine will 
then automatically go through the complete cycle of 
washing, rinsing and sterilizing operations already de 
scribed. 

2. Description of the Prior Art 
The patent to John B. Tuthill, US. Pat. No. 

2,718,481, issued on Sept. 20, l955, on a method of 
washing dishes, discloses in the graph containing the 
time schedule for one complete dishwashing cycle. a 
pump motor that continuously operates for the entire 
dishwashing operation and at the end of the timer con 
tinues operating for 7 1/2 seconds during which the ma 
chine is not operating. In our present invention the 
motor and pump are stopped from operating at the end 
of the washing cycle at which time the drain valve is 
opened for draining the wash water from the machine. 
During the subsequent initial adding of fresh heated 
water into the machine, the drain valve remains open 
and the fresh water under city water pressure is deliv 
ered only to the discharge reservoir where some of the 
water will pass through the lower spray arm for rinsing 
the dishes and some will enter the pump for flushing it. 
Also, some of the fresh water will pass through the 
upper wash and spray arm for rinsing the dishes and re 
moving any wash water therefrom. The drain valve 
closes approximately 5 seconds after the fresh water 
valve is opened. The motor and pump are started when 
the rinse and ?ll valve is opened and the valve will re~ 
main open until about 2 gallons of fresh heated water 
is delivered into the machine whereupon a water pres 
sure switch will be opened and will cause the valve to 
close. A check valve in the fresh water inlet will pre 
vent any reverse flow of water into the city water pipe. 
During this build up of water pressure the motor will 
cause the pump to power rinse the dishes and this will 
continue until the water pressure switch closes the 
fresh water valve at which time the motor and pump 
will stop for a very brief period so as to relieve any air 
lock in the pump. Then the motor and pump are again 
started and will operate until near the end of the power 
rinse cycle at which time the detergent valve is opened 
for a short time and then the entire machine is shut off. 
The patentee opens the water valve and the soap 

valve at the start of the dishwashing operation and this 
requires time for the soap to mix with all of the water 
before an effective washing operation takes place. ln 
our present case the detergent is added at the end of 
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the power rinse cycle to the water that is already in the 
machine and therefore no time is lost in delivering fresh 
water into the machine at the start of the next dish 
washing operation and furthermore, the detergent will 
already be mixed in the water. 
The patentee also discloses that the waste valve 

opens twice during the complete dishwashing and ster 
ilizing cycles. Fresh heated water is delivered into the 
machine at two separate occasions after the initial de 
livery of fresh water when the machine ?rst starts oper 
ating. One of these takes place just before the waste 
valve closes for the ?rst time and the other takes place 
during the second time the waste valve opens and shuts 
off just before the waste valve again closes. In our pres 
ent invention the drain valve only opens once and this 
is at the end of the washing cycle. The fresh hot water 
which is then delivered into the machine for the power 
rinse cycle, is retained and used as the wash water for 
the next dishwashing operation. 

SUMMARY OF THE INVENTION 

An object of our invention is to provide a timed cycle 
for a complete dishwashing operation which will save 
in the volume of fresh hot water that is required for the 
complete washing, rinsing and sterilizing of the soiled 
dishes. About 2 gallons of fresh hot water are required 
and the dishwashing machine will progress automati 
cally through its timed cycle for washing, rinsing and 
sterilizing the dishes in about a 2 minute interval. 
One of the novel features of the machine is that the 

2 gallons of hot water used for the power rinse cycle 
has a predetermined amount of detergent added to it at 
the end of the cycle in order that this same water can 
be used as the wash water for the next load of soiled 
dishes placed in the dishwashing machine. Another 
novel feature of our invention is that the motor and 
pump are stopped from operating for a period of time 
at the end of the washing cycle and the drain valve is 
opened for permitting the wash water to drain off. Then 
just before the drain valve closes, the fresh hot water 
valve will open and the city water pressure is used for 
initially directing the fresh hot water out through only 
the discharge reservoir of the pump and the upper and 
lower wash and rinse arms for rinsing the dishes, a small 
quantity of this water being caused to ?ow through the 
pump for cleansing it from the wash water. The drain 
valve then closes and the fresh hot water will continue 
entering the machine until about 2 gallons enters at 
which time a water pressure switch will close the water 
?ll valve. The motor and pump will operate during the 
remaining portion that the fresh hot water is entering 
the machine and when the ?ll valve is closed. the motor 
and pump will be shut off for about one second to re 
lieve any air lock that might be in the pump, after 
which time the motor and pump will start operating for 
the power rinse cycle. A predetermined quantity of 
wetting agent and chlorine are added to the fresh hot 
water during the time the water is entering the ma~ 
chine. 
The timed cycle is ideally designed for use in a com 

mercial dishwasher where the entire sequence of oper 
ations are carried out automatically by the machine 
and all the operator needs to do is to place the soiled 
dishes in the dishwashing compartment and then de 
press the starting button. The machine will then auto 
matically wash, rinse and sterilize the dishes in an inter 
val of time of about two minutes. When the machine 



3,903 ,909 
3 

stops operating, the clean dishes may be removed and 
another batch of soiled dishes can be placed in the ma 
chine. The hot rinse water now is used as the wash 
water for the new load of dishes because a detergent 
has been added automatically to the rinse water at the 
end of the power rinse cycle. So again the operator can 
start the dishwasher on its next complete cycle by 
merely depressing the starting button. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an isometric view of one type of dishwashing 
machine in which our timed cycle of washing, rinsing 
and sterilizing the dishes is used. 
FIG. 2 is a diagrammatic isometric view showing the 

entire apparatus and system of our invention in its rela 
tion to the same type of dishwashing machine shown in 
FIG. 1, but in FIG. 2, we are looking at the rear of the 
dishwasher and it is shown by dot-dash lines. 
FIG. 3 is an enlarged side elevation of the dot-dash 

circled portion shown in FIG. I, and illustrates a visual 
automatic liquid feeder, three of which are used with 
the present dishwasher. 
FIG. 4 is a top plan view of FIG. 3. 
FIG. 5 is a transverse section which is taken along the 

line 5—5 of FIG. 4. 
FIG. 6 is an enlarged transverse section through a 

part of the visual automatic liquid feeder and it is taken 
along the line 6-6 of FIG. 4. 

FIG. 7 is a horizontal section taken along the line 
7—7 of FIG. 6 and shows a part of the automatic liquid 
feeder and it is on the same enlarged scale as FIG. 6. 
FIG. 8 is an enlarged transverse section through the 

waste receiving basket and the drain valve and associ 
ate parts and it is taken along the line 8—8 of FIG. 2. 
FIG. 9 illustrates graphically the automatic timing se 

quences for the complete cycle of the dishwashing, 
rinsing and sterilizing operation. 
FIG. 10 is a diagrammatic view showing the entire 

apparatus independently of the structure of the dish 
washing machine. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In carrying out our invention we illustrate our appa 
ratus for washing. rinsing and sterilizing the dishes in a 
dishwasher shown in FIG. I in which a three-sided door 
for closing the washing compartment is moved down 
wardly into the tank for opening the compartment. We 
are showing this type of dishwashing machine by way 
of illustrating one example where the apparatus may be 
used. It can be used on other types of dishwashers. The 
three-sided door that is movable downwardly into the 
tank when opening the dishwashing compartment is 
disclosed in our U.S. Pat. No. 3,582, I 73, issued on 
June I, 1971, and entitled drinking glass or dishwasher 
with three-sided door movable downwardly into the 
tank to open the washing and rinsing compartment. 
We will ?rst brie?y describe certain parts of the dish 

washing machine illustrated in FIG. 1 and then will ex 
plain the diagrammatic showing of the operating mech 
anism as set forth in FIGS. 2 and 10. The dishwasher 
includes a wash tank indicated at A in both FIGS. I and 
2. A vertical back support B extends upwardly from the 
rear of the wash tank and it carries a hood C at its top. 
The hood extends over the same area as the top of the 
wash tank A and is spaced thereabove so as to provide 
a compartment for receiving a basket, not shown, for 
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4 
containing dishes that are to be washed. The dish re 
ceiving compartment is open on three sides; i.e., at the 
front and at the left and right hand sides. This permits 
the basket of dishes, not shown, to be moved into the 
dishwashing compartment from the front, or from ei 
ther side thereof. A basket support frame D is mounted 
in the wash tank A and is spaced inwardly from the ad 
jacent sides of the wash tank so as to provide space for 
slidably receiving a three-sided door E that is received 
in the wash tank when the door is in open position. 
The three-sided door E has a front wall 1, a left hand 

wall 2 and a right hand wall 3, see FIG. I. The rear ver 
tical edges of the side walls 2 and 3 are slidably re 
ceived in vertical door guides 4. The weight of the door 
is substantially counterbalanced by a weight 5 that is 
connected to the door by a pair of cables 6 (only one 
being shown in FIG. 1). The cables have one of their 
ends connected to the side walls 2 and 3 of the door, 
and their other ends connected at 7 to the counterbal 
ancing weight 5, the cables being passed over pulleys, 
not shown, that are disposed under the hood C and are 
rotatably supported by the vertical hood support B. A 
handle 8 extends across the front wall I of the door E 
and brackets 9——9 secure the ends of the handle to the 
side walls 2 and 3 of the door. The dishwashing com 
partment is closed when the operator raises the handle 
8 so as to lift the three-sided door E up against the un 
derside of the hood C which acts as a cover for the 
compartment. The upright B extends across the back of 
the compartment and makes a watertight seal with the 
two side walls 2 and 3 of the door when the latter is in 
closed position. The counterweight 5 will hold the door 
closed and, if desired, a door lock, not shown, can be 
used for this purpose. 
A lower rotatable wash arm F is mounted just under 

the dish basket supporting frame D so as to spray wash 
water upwardly against the dishes for washing them, 
see FIG. I. The waterjets 10 on the wash arm F will not 
only direct the water against the dishes for cleaning 
them but will also direct the water at an angle which 
will cause the arm to rotate. An upper revolvable wash 
and rinse arm G is rotatably mounted under the hood 
C and a pipe II will ?rst deliver wash water to the arm 
G during the wash cycle and then will deliver fresh 
rinse water to the same arm during the rinse cycle in a 
manner hereinafter described. We do not wish to be 
confined to any particular type of lower wash and rinse 
arm or upper wash and rinse arm. 

It is best now to refer to FIG. 2, and describe some 
of the apparatus used in washing, rinsing and sterilizing 
the dishes. The bottom wall 12 of the wash tank A, see 
also FIG. 8, has an opening I3 for receiving the upper 
end of a cylindrical sump H, the rim of the sump lying 
?ush with the upper surface of the bottom wall 12. The 
sump will hold about I gallon of water, although we do 
not wish to be con?ned to any particular volume of 
water that is contained in the sump. A detailed sec< 
tional view of the sump, illustrated in FIG. 8, shows the 
bottom 14 of the sump provided with a conical-shaped 
central portion 15 that has a valve seat at 16. Below the 
valve seat I6 there is a cylindrical housing 17. An out 
let drain pipe 18 for the dishwasher communicates with 
the housing 17. 
A drain valve J normally rests against the valve seat 

16 and prevents any water in the sump H from escaping 
through the drain pipe 18, see FIG. 8. The drain valve 
J is hydraulically operated and a piston 19 is movably 
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mounted in the lower end of the cylindrical housing 17 
and it has a piston rod 20 that extends upwardly and is 
connected to the drain valve J. A combined partition 
and piston rod guide 21 extends across the cylindrical 
housing 17 at a point where the drain pipe 18 commu 
nicates with the housing and prevents any dishwater 
that drains from the sump H when the valve J is 
opened, from entering the lower portion of the housing 
17 in which the piston 19 moves. A coil spring 22 has 
its upper end bearing against the underside of the parti 
tion 21 and has its lower end bearing against the piston 
19 for urging it downwardly and keeping the drain 
valve normally closed against the valve seat 16. We will 
describe hereinafter how the hydraulic piston 19 will be 
raised at a certain time interval for opening the drain 
valve J and permitting the water in the sump H to ?ow 
out through the drain pipe 18. 
The sump H has a strainer basket K removably 

mounted therein, as shown in FIG. 8. The basket has a 
cylindrical wall 23 provided with small openings 24, 
preferably l/32 of an inch in diameter. The basket K 
has a bottom wall 25 that rests on the bottom wall 14 
of the sump H. The portion of the bottom wall 25 that 
overlies the conical central cavity portion 15 of the 
sump is provided with larger openings 26, preferably 
about ‘4 inch in diameter, so as to permit certain sized 
food particles to pass from the basket K into the conical 
cavity portion 15 of the sump and thence into the drain 
pipe 18 when the drain valve is opened. The strainer 
basket K has a handle 27 that extends inwardly from 
the rim of the basket for permitting the removal of the 
basket for cleaning purposes. The drain valve J has an 
upstanding and centrally disposed over?ow pipe L that 
extends through a center opening 28 in the bottom wall 
25 of the strainer basket K. The piston rod 20 receives 
the lower end of the over?ow pipe L and the piston rod 
has a horizontal passage 29 that communicates with the 
lower end of the overflow pipe so that any excess water 
in the wash tank A will enter the over?ow pipe L and 
pass through the passage 29 and out through the drain 
pipe 18. The over?ow pipe L and the piston J move as 
a unit when the hydraulic piston 19 is moved upwardly 
in a manner hereinafter described. The cylindrical 
housing 17 that extends below the conical central por 
tion 15 of the sump H is provided with a radially ex 
tending tubular portion 30 that is aligned with the drain 
pipe 18, see FIG. 8. A screw plug 31 normally closes 
the outer end of the tubular portion 30. 
We have described the rotatable lower wash and 

rinse arm F and the upper rotatable wash and rinse arm 
G, see FIG. 1, and now we will describe how fresh hot 
water, under city water pressure, is conveyed to both 
arms F and G. In the schematic showing of FIGS. 2 and 
10, a fresh water supply pipe is indicated at 32. A water 
strainer 33 is connected to the inlet pipe 32. A rinse 
and ?ll solenoid valve 34 is shown mounted in the 
water line 32 and we will describe hereinafter at what 
time this valve is automatically opened for permitting 
fresh hot water to enter the dishwasher. A water ?ow 
rator 35, see FIG. 2, may also be mounted in the fresh 
water inlet pipe 32 and the pipe extends upwardly to a 
vacuum breaker, shown at 36. From the vacuum 
breaker 36, a water pipe 37 leads to a check valve 38 
that will only permit the water to ?ow in the direction 
of the arrow 39 associated with this check valve. A 
water pipe 40 extends from the check valve 38 to a 
“T”, indicated at 41 and two pipes lead from the “T" 
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6 
41. The pipe 11, see also FIG. 1, for the upper wash and 
rinse arm G, is connected to the T 41, as shown in FIG. 
2 and also FIG. 10. The other pipe 42 extends down 
wardly from the T 41 and communicates with a water 
discharge reservoir 43. A water pipe 44 places the dis 
charge reservoir 45 in communication with a water 
pump M that is operated by a motor N. When describ 
ing the operation of the dishwasher we will show that 
the rinse and fill valve 34 will be opened after the wash 
cycle is completed and after the drain valve J has been 
opened for a predetermined time period during which 
time the motor M and the pump N are stopped. The 
opening of the rinse and ?ll valve 34 is accomplished 
at the time the motor and pump are again started and 
for the initial period of about 5 seconds. the fresh hot 
water will ?ow through the pipe 11 and out through the 
upper spray arm G and will also ?ow through the pipe 
42, discharge reservoir 43 and pipe 44 for ?ushing the 
pump M. The water will then ?ow through a pipe 48 
into the sump H and past the still open drain valve J and 
out through the drain pipe 18. 
We have illustrated schematically in FIG. 9 a timing 

sequence of about two minutes duration covering the 
complete cycle of washing. rinsing and sterilizing the 
dishes and this 2 minute time interval is divided into 
l20 seconds. We do not wish to be confined to this pre 
cise 2 minutes complete cycle period because in certain 
instances the total time period may have to be altered. 
However, one of the novel points in the timed 2 minute 
cycle is that the motor N that operates the water pump 
M, see also FIGS. 2 and 8, is stopped at the 55 second 
interval for a period of [0 seconds which is at the end 
of the dishwashing cycle to permit the wash water to 
drain and is also stopped momentarily at the 89 second 
interval which is at the end of the fresh hot water ?lling 
operation to permit the freeing of any air lock in the 
water pump. We have first described the hot water ?ll 
ing operation of the machine even though as shown in 
the graphic illustration of FIG. 9, the entrance of fresh 
hot water takes place after the machine has been oper 
ating on a wash cycle for 55 seconds, (note the graph 
line 49) and after the motor and pump have been 
stopped for l0 seconds. The left hand portion of the 
graph line 49 lines up with the word “CLOSE" and 
then at the 65 second interval, the graph line 49 ex 
tends upwardly at 49a, and then extends along a hori 
zontal line 49b that lines up with the word "OPEN". 
The hot water ?lling operation has ?rst been described 
because when the machine is ?rst started to operating, 
it is necessary to supply the machine with about 2 gal 
lons of hot water. The sump H will hold about l gallon 
and the other gallon is received in the tank A. 
Before describing any more of the different sequen 

ces of operation, it is best to set forth how the deter 
gent, wetting agent and chlorine are fed into the dish 
washing machine. In FIGS. 1, 2 and I0, we show three 
containers 50, S1 and 52. The container 50 has a deter 
gent therein while the container 51 has a wetting agent 
and the container 52 has chlorine therein. Each of the 
three containers is connected to its associate visual au 
tomatic liquid feeder by conduits. The detergent con 
tainer 50 has a conduit 53 connecting it to its associate 
visual automatic liquid feeder P. In like manner the 
wetting atent container 51 has a conduit 54 connecting 
it to its associate liquid feeder Q, and the chlorine con 
tainer 52 has a conduit 55 connecting it to its associate 
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liquid chlorine feeder R. In FIGS. 2 and 10, the con 
duits 53, 54 and 55 are illustrated by arrowed lines. 
Since the visual automatic liquid feeders P, Q and R 

are all identical in construction, a detailed description 
of the detergent feeder P will suffice for all of them. In 
FIGS. 3 to 7 inclusive, we illustrate the feeder P which 
comprises a cylindrical transparent body 56, a base 57 
and a cover 58. The conduit 53 that leads from the de 
tergent container 50 communicates with the interior of 
the feeder P through the base 57, see FIGS. 3 and 5. A 
dip tube 59 extends through an opening 60 in the cover 
58 and its lower end is spaced a slight distance above 
the inner surface of the base 57, see FIG. 5. The dip 
tube 59 has a central bore 61 that extends upwardly 
from the bottom of the tube to an enlarged compart 
ment 62, see FIG. 6. A valve adjustment plug 63 is 
screwed down into the upper threaded portion in the 
compartment 62 and the plug carries a depending me 
tering rod 64 that extends into the central bore 61 and 
has a diameter slightly less than that of the bore. A pair 
of “0” rings 65 and 66 encircle the metering rod 64 
and prevent the passage of any detergent thereby. 
Both FIGS. 6 and 7 show the metering rod 64 and as 

sociate parts on a greatly enlarged scale from the full 
size view of the liquid feeder P, shown in FIGS. 3, 4 and 
5. At the lower end of the metering rod 64, we provide 
a V-shaped groove 67 adjacent to the periphery of the 
rod. The adjustment plug 63 has a kerf in its top 
whereby a screwdriver, not shown, can be used for ro 
tating the plug and raising or lowering the metering rod 
64 with respect to the lower 0 ring 66 so that the de 
sired amount of the V-shaped groove 67 can extend 
above the O ring 66, see FIG. 6, so that a controlled 
?uid passage is provided in the bore 61 in the dip tube 
59 from a position below the bottom of the metering 
rod 64 to a position above the O ring 66. A metered 
quantity of detergent can ?ow into the portion of the 
bore 61 above the O ring 66 and enter a transverse pas 
sage 68 in the plug 59 when a vacuum is applied in the 
passage, see FIG. 6. A coil spring 69 in the compart 
ment 62 frictionally bears against the bottom of the 
plug 63 for holding the latter against accidental rota 
tion. The passage 68 extends through the plug 59 and 
the cover 58. 
FIGS. 3, 4 and 5 show a conduit 70 communicating 

with the detergent outlet passage 58 in the visual auto 
matic liquid feeder P and FIGS. 2 and 10 schematically 
show the conduit 70 leading to a venturi control unit, 
shown diagrammatically at S. A branch water line 71, 
in FIGS. 2 and 10, leads from the hot water supply line 
32 to the venturi S and a conduit 72 leads from the ven 
turi to the sump H. The branch water line 71 has a sole 
noid valve 73 in it, and when this valve is opened by a 
timed circuit, the fresh hot water will flow through the 
branch pipe 71 and enter the venturi S for creating an 
entraining action on the end of the detergent carrying 
line 71. This entraining action within the venturi will 
draw off the proper amount of liquid detergent from 
the line 70 and will mix it with the water and force it 
through the pipe 72 into the sump H, where it will mix 
with the water therein. A control valve, not shown, for 
the venturi S, regulates the amount of detergent deliv 
ered to the sump H. 
The graph line 74 in FIG. 9 shows that the detergent 

controlling solenoid valve 73 of FIGS. 2 and 10, is 
opened after the dishwasher has been operating for 
about I I5 seconds and the valve remains open for 

8 
about 3 seconds and then closes. Again the graph line 
74 moves vertically between the CLOSE and OPEN 
positions to indicate when the detergent valve is oper 
ated. The detergent valve 73 is opened for about 3 sec 

5 onds just before the entire 2 minute cycle is completed. 
When the detergent valve 73, in FIG. 2, is opened, it 
will create a suction in the detergent line 70 due to the 
entraining action on the line by the venturi S. There 
fore, the suction in the line 70 will draw detergent ?uid 
from the interior of the cylindrical body 56 of the visual 
automatic vacuum controlled detergent liquid feeder P, 
see FIG. 5. As the liquid is withdrawn from the body 
56, a vacuum will be created above the top of the liq 
uid. As soon as this occurs, a branch radial bore 75 in 
the dip stick 59 places the upper interior portion of the 
liquid feeder P in communication with the central bore 
61. The vacuum in the radial bore 75 and in the upper 
portion of the central bore 61, will be strong enough to 
cause additional liquid detergent to be drawn from the 
detergent container 50 and to ?ow through the line 53 
and enter the bottom of the feeder P, and thus replen 
ish the supply of detergent in the feeder. This feeding 
will continue until the liquid level reaches the passage 
75 and closes it. The transparancy of the cylindrical 
body 56 will permit the operator to ascertain at any 
time whether the detergent liquid in the feeder is get 
ting low. When this occurs, a new container 50 of liquid 
detergent can be connected to the line 53 and take the 
place of the empty one. The visual automatic liquid 
feeders P, Q and R are preferably mounted on top of 
the dishwasher where they may be readily inspected by 
the operator, as shown in FIG. 1, while the containers 
50, 51 and 52 for containing the supply of liquid deter 
gent, wetting agent and liquid chlorine, respectively, 
may rest on the ?oor. 
We have described in detail how the visual automatic 

liquid feeder P operates and, since the feedeers Q and 
R are of identical construction, a detailed description 
of them will not be necessary. We also have described 
how the automatic time controlled cycles have opened 
the rinse and ?ll valve 34 after the dishwasher initially 
has operated for about 65 seconds and how that 2 gal 
lons of hot fresh water is fed into the machine through 
the upper and lower wash and rinse arm G for a time 
period of about 24 seconds (note the graph indicating 
line 49 in FIG. 9, with its horizontal portion 49b ex 
tending from the 65 second position to the 89 second 
position). Furthermore, we have also set forth how the 
detergent valve 73 is opened after the machine has op 
erated for about I I5 seconds, see graph line 74 in FIG. 
9, and then remains open for about 3 seconds for feed 
ing a liquid detergent into the water in the sump H for 
mixing with the water. About two seconds after the de 
tergent valve 73 closes, the entire machine stops oper 
ating because the complete cycle of l20 seconds or 2 
minutes has been ?nished. A timing motor, not shown, 
and a plurality of cams, not shown, are operated by the 
motor for closing switches, not shown, in proper se 
quence that will cause the machine to operate automat 
ically for a period of about 2 minutes, each time the 
starting button 76, see FIG. 1, is depressed. The show 
ing of the various graph lines in FIG. 9, is thought to be 
sufficient to illustrate how the machine operates with 
out showing the cam mechanism and the electric 
switches. 
We have described thusfar the initial operation of the 

dishwasher in getting it ready for receiving its ?rst load 
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of soiled dishes. Up to this point, no dishes have been 
placed in the machine. The dishwasher is now ready to 
receive its ?rst load of soiled dishes. It might be well to 
state, however, that during the initial run-through of 
the machine, the drain valve J will open after about 55 
seconds have elapsed from the closing of the starting 
button 76 even though there is no water as yet in the 
machine, (note the graph line 77 in FIG. 9, which rep 
resents the time the drain valve opens and closes). Hot 
fresh water does enter the machine after about 65 sec 
onds have expired and 5 seconds later; i.e., at the 70 
second position on the graph, the drain valve closes 
while the rinse and ?ll valve 34 still remains open. Im 
mediately upon the closing of the drain valve 1, the wet 
ting agent and liquid chlorine are added to the water. 
Referring again to the schematic drawing of FIG. 2, 

it will be seen that a branch conduit 78 leads from the 
fresh water inlet pipe 32 to a second venturi U. We 
have already described how the wetting agent is fed 
from its container 51 to the associate visual automatic 
liquid feeder Q by means of the venturi 54. Another 
conduit 79 leads from the feeder Q and conveys the 
wetting agent to the venturi U. Note also that the liquid 
chlorine is fed from its container 52 through the con 
duit 55 to the visual automatic liquid feeder R and from 
this unit the liquid chlorine is fed through a conduit 80 
to a chlorine control valve 81, and thence through a 
conduit 82 that connects with the portion of the con 
duit 79 for conveying the liquid chlorine to the venturi 
U. Therefore, both the wetting agent from the conduit 
79 and the liquid chlorine from the conduit 82, enter 
the venturi U, when the rinse and fill valve 34 is opened 
and some of the fresh hot water under the city water 
pressure will enter the conduit 78 and will ?ow into the 
venturi U for entraining both the wetting agent and the 
liquid chlorine for delivering them into the sump H by 
means of the short conduit 83. 

OPERATION 

From the foregoing description of the various parts 
of the device, we will now set forth the various sequen 
ces for the entire washing, rinsing and sterilizing cycle 
for the dishes. When the starting button 76 is de 
pressed, the dishwasher has already received about two 
gallons of hot water and the detergent has been mixed 
into the water. The dishes have been placed in the ma 
chine. The motor N, see control graph line 84 in FIG. 
9, will immediately start and operate the water pump 
M for 55 seconds. FIG. 10 shows that the hot detergent 
water will be forced into the pipe 44 and from there the 
water will be forced into the discharge reservoir 43 and 
then upwardly through the pipe 47 to the lower wash 
arm F. Some of the water will be forced from the dis 
charge reservoir through the pipe 42, ‘*T" 41, pipe 11, 
and out through the upper wash and spray arm G. The 
check valve 38 prevents any water ?owing in a reverse 
direction through the pipe 37. The graph line 84 in 
FIG. 9 shows that the motor N and pump M after oper 
ating for about 55 seconds for thoroughly washing the 
dishes. will stop. 
At the same 55 second interval the drain valve J will 

be opened and this is indicated by the graph line 77 in 
FIG. 9. The means for accomplishing this is shown 
schematically in FIG. 2 and also is shown in FIG. 8. A 
conduit 85 communicates with the fresh water conduit 
32 in FIG. 2 and with the cylindrical housing 17 at a 
point below the piston 199 that slides in the housing as 
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shown in FIG. 8. A solenoid controlled valve 86, see 
FIG. 10, is mounted in the conduit 85 and the solenoid 
is energized at the proper time for opening the valve 86 
after the dishwashing machine has been operating for 
55 seconds. The city water pressure will cause the in 
coming water to lift the piston 19 in FIG. 8 against the 
compression spring 22 for opening the drain valve .1. 
During the washing operation the hot detergent wash 
water has been sprayed against the dishes from both the 
upper and lower wash arms G and F, respectively. The 
wash water has flowed into the tank A and thence into 
the sump H and food particles carried by the water will 
drop into the strainer basket K. The pump M will draw 
the water out of the sump I-I, through the pipe 48 and 
will recycle the hot detergent water through the pipe 
44, discharge reservoir 43 and pipes 47, 42 and 11 to 
the wash arms F and G for the- further washing of the 
dishes. The wetting agent from the container 51 has 
also been mixed with the wash water during the initial 
operation of the machine and, therefore, when the 
motor and pump stop at the end of 55 seconds of oper 
ation and the drain valve .1 opens, the wash water will 
?ow past the valve, see FIG. 8, and out through the 
drain 18. Any small food particles in the basket K will 
pass out through the openings 26 in the bottom of the 
basket and will ?ow out the drain 18. 
FIG. 9 shows from graph line 77 that the drain valve 

.l remains open for 15 seconds (i.e. from the 55 second 
to the 70 second position on the overall time cycle). 
The motor N and the pump M will stop operating for 
10 seconds from the 55 second position to the 65 sec 
ond position on the full cycle graph of FIG. 9. The 
drain valve J is still open when the motor and pump 
start operating again at the 65 second position. The 
rinse and ?ll valve 34 opens at the 65 second position 
and the initial fresh hot water that ?ows through the 
pipes 32, 37 and 11 to the upper wash and rinse arm G, 
and through the pipe 42, reservoir 43, and pipe 47, see 
FIG. 10, to the lower wash and spray arm F for rinsing 
the dishes for 5 seconds (i.e. from the 65 second posi 
tion to the 70 second position in FIG. 9). The water will 
also flush the tank A before the drain valve closes at the 
70 second position. During this 5 second interval some 
of the fresh water will flow from the discharge reservoir 
43, through the pipe 44 and will flush the pump M of 
wash water. The wetting agent from the container 51 
and the liquid chlorine from the container 52 are fed 
into the sump H while the rinse and fill valve 34 remain 
open. 
The fresh water continues entering the dishwashing 

machine until it fills with about 2 gallons of hot fresh 
water. This is shown on the graphic illustration of FIG. 
9, by the graph line portion 49b from the 65 second po‘ 
sition to about the 89 second position. The motor N 
and the pump M are operating while the rinse and fill 
valve 34 is open and, therefore, the dishes will be effec 
tively rinsed of wash water. As soon as the machine re 
ceives about 2 gallons of fresh hot water. the pressure 
switch V, see FIG. 10, shuts off the rinse valve 34, see 
also FIG. 2. A conduit 87 leads from the pressure 
switch V to the discharge reservoir 43 and when the 
water pressure in this reservoir reaches a point where 
about 2 gallons of fresh water are received in the dish 
washer, the pressure switch V will open and will cut off 
the current to the solenoid controlled inlet valve 34, 
permitting it to close. 
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When the hot fresh rinse water ceases to ?ow into the 
machine, a time period of about 89 seconds has 
elapsed. and the motor N and pump M will stop operat 
ing for about I second (note the dip in the graph line 
84 at the 89 second and 90 second interval in the 
graphic illustration of FIG. 9). The motor and pump 
will shut off for this short time interval in order to re 
lieve any air lock in the pump. The motor then starts 
again after this one second stop and operates the pump 
for the power rinse cycle which lasts for about 25 sec 
onds (from the 90 second time interval to the 115 sec 
ond time interval). The wetting agent and the liquid 
chlorine have both been added to the fresh rinse water 
and the dishes will therefore be sterilized during the 
power rinse cycle. 
At the end of the 115 second time interval, the motor 

N again shuts off and this stops the pump and brings the 
power rinse cycle to an end. When the motor shuts off, 
the detergent valve 73 opens in the manner already de 
scribed and will remain open from the 115 second time 
interval to the U8 second time interval, see the graph 
line 74 in FIG. 9. The timer, not slo wn, controls this 
3 second interval when detergent is fed into the dish 
washer. The timer shuts down the entire machine at the 
end of 120 seconds. The hot rinse water with the added 
detergent thoroughly mixed in it, is now ready to be 
used as the wash water for the next load of soiled 
dishes. All the operator needs to do is to remove the 
clean and sterilized dishes from the machine and place 
a load of soiled dishes in the machine and again depress 
the starting button 76, whereupon the two minute auto 
matic wash; rinse and sterilizing cycles will be again re 
peated. 

It will be noted from FlC-S. l and 2, that a water pres 
sure gage W is mounted on the machine and a conduit 
88 leads from this gage to the conduit 87 that is con 
nected to the discharge reservoir 43. Also in the same 
two FIGS. l and 2, and FIG. 10, we show a thermostat 
X and a line 89 leads from it to the discharge reservoir 
43. This thermometer will give the temperature of the 
wash and rinse waters in the machine and the pressure 
gage W will indicate the water pressure. We make use 
of a timing mechanism. not shown, that rotates cams. 
not shown, in proper sequence for opening and closing 
electric switches, not shown. that control the solenoid 
rinse and ?ll valve 34, the solenoid controlled valve 86 
for the drain valve 1. and the pump motor N. in the 
manner shown in the graphic illustration of FIG. 9. 
We claim: 
I. A dishwashing machine comprising: 
a. a tank for holding hot water; 
b. a dishwashing compartment adapted to receive 
dishes to be washed; 

c. an upper wash and rinse arm mounted in said com 
partment and positioned above any dishes receiv 
able in the compartment; 

d. a lower wash and rinse arm mounted in said com 
partment and positioned below any dishes receiv 
able in the compartment; 

e. a motor driven pump having a ?rst water convey 
ing means communicating with the water in said 
tank and delivering this water to said upper wash 
and rinse arm, and having a second water convey 
ing means communicating with said tank for draw 
ing water therefrom and for forcing it through said 
first and second water conveying means for causing 
the water to be sprayed through both of said upper 
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and lower wash and rinse arms and all of it returned 
to said tank; 

f. a source of hot fresh water under pressure with a 
valve-controlled third water conveying means com‘ 
municating with a portion of said ?rst and second 
water conveying means for delivering the hot water 
to both of said wash and rinse arms when said valve 
is opened; 

g. a ?rst check valve in said third valve-controlled 
water conveying means for preventing any reverse 
water ?ow therein; 

h. a timing cycle for opening said third valve 
controlled water conveying means for permitting 
fresh hot water to enter said third water conveying 
means for causing this water to issue through said 
upper and lower wash and rinse arms and then ?ow 
into said tank; and 

i. a switch for closing the valve when a predetermined 
volume of fresh water has entered said tank; 

j. said timing cycle then starting the motor driven 
pump for removing water from said tank and forc 
ing it into said first and second water conveying 
means for forcing the water out through both wash 
and rinse spray arms and into said tank for recircu 
lating the water, said ?rst check valve preventing 
any of this water from reversing its flow through 
the third valve-controlled fresh water conveying 
means. 

2. The combination as set forth in claim 1: and in 

which . 

a. said timing cycle causing the motor driven pump 
to operate for a speci?ed time period before shut 
ting off; and 

b. a detergent valve and means controlled by the tim 
ing cycle for opening said detergent valve for a 
short period of time just prior to the timing cycle 
shutting off said motor driven pump. 

3. A dishwashing machine comprising: 
a. a tank for holding water; 
b. a dishwashing and rinsing compartment for dishes 
disposed above said tank in a position where all 
washing or rinsing water received in said compart 
ment will drain into said tank at all times; 

c. an upper and lower wash and rinse arm rotatably 
mounted in said compartment; 

d. ‘a motor driven pump having a ?rst water convey 
ing means for receiving water from said tank and 
having a second water conveying means for con 
veying the water to said upper and lower wash and 
rinse arms; 

e. a source of hot fresh water supply; 

f. a first valve and a third water conveying means 
connecting with portions of said ?rst and second 
water conveying means for placing said fresh water 
supply in communication with said upper and 
lower wash and rinse arms for rinsing the dishes in 
said compartment, there being a check valve in the 
source of fresh water supply for preventing any re 
verse flow of water in the fresh water supply; 

g. electrical time controlled means for opening said 
?rst valve after a predetermined time interval, said 
time controlled means holding said ?rst valve open 
for delivering a predetermined volume of hot fresh 
water through said upper and lower wash and spray 
arms; 

h. means is provided and is actuated by the ?ow of 
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fresh hot water under pressure when said ?rst 
valve is opened for delivering a wetting agent 
and a sterilizing agent to the incoming water, 
and including a container for the wetting agent 
and another container for the sterilizing agent; 
and 

i. a separate visual automatic vacuum controlled 
feeder connected to each of said containers for 
automatically withdrawing the contents from 
said containers as needed and delivering the 
wetting and sterilizing agents to the incoming 
fresh water, the visual portion of each feeder 
showing the operator when to supply a new ?lled 
container for an empty one, said incoming fresh 
water actuating vacuum means for creating a 
vacuum in said visual automatic feeders for draw 
ing the wetting and sterilizing agents from said 
containers and delvering them to said automatic 
feeders. 

4. A dishwashing machine comprising: 
a. a tank for holding water; 

b. a dishwashing and rinsing compartment for dishes 
disposed above said tank in a position where all 
washing or rinsing water received in said compart 
ment will drain into said tank at all times; 

c. an upper and lower wash and rinse arm rotatably 
mounted in said compartment; 

d. a motor driven pump having a first water convey 
ing means for receiving water from said tank and 
having a second water conveying means for con 
veying the water to said upper and lower wash and 
rinse arms; 

e. a source of hot fresh water supply; 
f. a first valve and a third water conveying means 
connecting with portions of said first and second 
water conveying means for placing said fresh water 
supply in communication with said upper and 
lower wash and rinse arms for rinsing the dishes in 
said compartment, there being a check valve in the 
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source of fresh water supply for preventing any re 
verse ?ow of water in the fresh water supply; 

g. an electrical time controlled means will shut off the 
pump motor and stop the operation of the pump 
for a brief period at the end of the fresh water de 
livering operation so that any air lock in said pump 
will be freed; 

h. the electrical time controlled means will again start 
the motor driven pump when the air lock has been 
freed and the pump will recirculate the rinse water 
through both of the upper and lower wash arms for 
power rinsing the dishes in said compartment for a 
predetermined time period; and 

. at the end of this rinsing period the electrical time 
controlled means will stop the motor pump and will 
open a detergent valve for feeding a predetermined 
amount of detergent into the rinse water preparing 
it to constitute the wash water for the next se 
quence of cycles, whereupon the electrical time 
controlled means will stop functioning. 

5. The combination as set forth in claim 4: and 
a. a starting switch for again starting the time con 

trolled means and causing the motor pump to start 
and recirculate the wash water with its detergent 
through both the upper and lower wash arms for 
washing the dishes for a predetermined time per 
iod; 

b. said time controlled means stopping the motor 
driven pump at the end of the dishwashing period 
and opening a drain valve for permitting the wash 
water to pass out through a drain for a predeter 
mined time period 

c. said time controlled means opening the rinse and 
fill valve for admitting fresh hot water while the 
drain valve remains open for a short time for caus 
ing the fresh water to flush said tank; and 

d. said time controlled means closing said drain valve 
and permitting a predetermined volume of fresh 
water to be delivered through said upper and lower 
wash and spray arms. 

* * * * * 


