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This invention relates to washing devices. 
It is the principal object of the invention to 

provide a washing device for dishes and the like 
in which the articles are subjected to predeter 
mined conditions of Washing which are controlled 
with reference to Securing desired cleanliness and 
sterility. 

It is a further object to provide a washing de 
vice of this character in which a predetermined 

() time of washing is required and in which prede 
termined temperature conditions are maintained 
during the Washing operation. 

It is a further object to provide a device of this 
character adapted to receive and wash articles 

5 and in which the Washing operation. When ini 
tiated is required to be continued for a predeter 
mined period of time and under controlled ten 
perature conditions such as to provide a highly 
effective and Substantially sterilizing Washing 

20 Operation. 
Other objects and advantages will be apparent 

from the description, the accompanying drawings 
and the appended claims. 

In the drawingS 
25 Fig. 1 is a view in side elevation with parts 

broken away, of a washing machine constructed 
in accordance with the present invention; 

Fig. 2 is a detail elevational view showing the 
control mechanism for operating the wash valve 

30 and the rinse valve. 
Fig. 3 is a detail view showing interlocking ac 

tion secured as between closure members on the 
Washing device and control handle for control 
ling the washing operation; 

35 Fig. 4 is a top plan view of the control compart 
ment with the top cover removed therefrom; 

Fig. 5 is a schematic and diagrammatic repre 
Sentation of the control circuits and interlock 
mechanism for use in the invention; and 

4) Fig. 6 is a schematic wiring diagram showing a 
modified form of the invention. 
In the Washing of articles, more particularly 

the washing of dishes and the like, it has been de 
termined that the effectiveness of the washing 

45 operation varies materially with the conditions 
under which the operation is conducted. This is 
especially important in the handling and washing 
of dishes for foodstuffs where the maintenance 
of sanitary and sterile conditions is necessary. It 

50 has been found that where the conditions of the 
Washing operation are controlled within prede 
termined ranges, a surprising improvement in the 
sterility conditions of the washed dishes results, 
actual bacterial determinations showing that the 

53 number of bacteria remaining on the dishes is 

(Cl 14-9) 
Very sharply diminished when the washing is car 
ried out under properly controlled conditions as 
described herein. With a machine having a sub 
stantially constant rate of flow of wash fluid it 
has been determined that the desired superior 
results in respect to effectiveness of wash and 
sterility are secured where the washing operation 
is conducted under controlled conditions of min 
imum temperature of Washing fluid and mini 
mum time of continuance of the Washing opera 
tion. Where these conditions of the washing op 
eration are maintained, a decided improvement 
in the bacteria, condition on the washed articles 
results, in comparison with Washing operations 
Conducted indeterminately as regards the time 
and temperature conditions. 
While it is not practicable to express such con 

ditions in terms of measurements which are uni 
versally applicable to all fields of washing, it may 
be stated, by Way of example, that in the wash 
ing of dishes for example in hospitals it has been 
found that the temperature should preferably be 
maintained at Or above 160°F., and that the time 
of the Washing operation at such temperature 
should be of the order of substantially a minute. 
A Series of Washing operations conducted over a 
range of varying conditions indicated a sharp re 
duction in the bacterial conditions on the washed 
dishes where the temperature of the Wash water 
was maintained in the range described and where 
the time of wash was of the proper duration, the 
failure to Wash under these conditions resulting 
in marked increase in the bacteria remaining on 
the dishes. Further increase in the time and 
temperature conditions above the predetermined 
controlled ranges indicated appeared to result in 
only a small or disproportionate improvement in 
sterility. While these conditions will vary with 
different fields and conditions of use, neverthe 
less in Order to Secure the desired results in steril. 
ity of the washed articles, it is highly important 
that the Washing operations be conducted under 
suitably controlled conditions of time and tem 
perature. And similarly in other fields relating 
to the washing of articles generally, in order to 
Secure the most efficient and effective operation 
of the washing device, certain predetermined 
conditions of temperature of wash liquid and of 
time of continuance of washing operation should 
be observed. 

In accordance with the present invention a 
Washing machine is provided for the reception of 
articles to be washed, with provision for conduct 
ing the washing operation under predetermined 
controlled conditions such as to secure the de 
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sired effectiveness in results and cleanliness and 
sterility of the washed articles. The invention 
provides for a washing operation to be conducted 
only when the temperature of the Wash Water is 
in excess of a desired minimum for the particular 
condition of use; and the Washing operation is 
required to be maintained, using such Wash Water 
of controlled temperature for a period of time 
which is likewise controlled in reference to the 
particular conditions of use, so that combined 
control of temperature and time of Washing are 
secured, thereby providing for Securing the de 
sired results in the final washed articles. 

Referring to the drawings which discloses a 
preferred embodiment of the invention, there is 
illustrated at 0 a washing machine having a 
plurality of doors thereon, providing access 
into the interior of the washing chamber 2. In 
a machine of this construction one door may 
be raised to provide for the entrance of a rack 
containing the dishes or articles to be washed, 
another door providing for withdrawal thereof 
after the termination of the Washing operation. 
Preferably the machine is provided with three 
doors on its three sides to permit adaptation to 
a variety of uses and locations. 
The washing mechanism includes a sump 5 

for collection of Wash Water, from which it is 
supplied to the rotary pump 6, the pump being 
driven by an electric motor 7. The water is 
delivered by the pump through control valve 8 
and into a header 9 which provides for rotat 
ably supporting a rotary wash arm 20, positioned 
beneath the frame 2 for holding the racks of 
dishes. Preferably a similar rotary Wash arm is 
provided above the Washing chamber 2, being 
supplied by a branch pipe 22 also under the con 
trol of valve 8. 

Control handle 25 provides for controlling the 
Washing operation, being located at the upper 
portion of the device, and having means for 
securing interlocking action of the doors, to pre 
vent undesired opening thereof during the wash 
ing operation. This control handle is carried 
by a shaft 26, Suitably mounted at 27 and ex 
tending below the washing chamber 2 to a point 
adjacent the valve 8. A linkage mechanism 28 . 
is provided for connecting the shaft 26 with 
rotatable valve stem 29, to thereby secure opera 
tion of the valve in response to the movement 
of handle 25. 

Handle 25 is provided with a disk-like part 3) 
having a pair of rectangular slots 3 formed 
therein at right angles to each other, and in 
position to receive, respectively, the edges of door 
members when in alignment therewith. 
These slots are so related with respect to handle 
25 that when the handle is in its neutral or off 
position (indicated in dotted lines by N, Fig. 3) 
closing valve 8, the slots 3 are in alignment 
with, and above the edges of the two door mem 
bers , so that in this position either or both 
of the doors can be freely raised to provide ac 
cess to the interior of the washing compartment. 
And when either door is raised it passes up 
Wardly through its associated slot 3 thereby 
locking the control handle in such off position 
and preventing unintentional Operation of the 
handle to cause the commencement of the wash 
ing operation with the doors raised. When both 
doors are closed handle 25 may then be freely 
moved to the position indicated by reference 
numeral W in Fig. 3, in which position the valve 
f8 is actuated to open position, supplying Wash 
ing fluid from the pump to the headers 9 
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and 22, thereby securing the washing action. 
In such position, neither door can be raised 
and thus access is prevented to the interior of 
the Washing chamber in such position, 
Means are likewise provided to secure fresh 

Water rinse of the Washed articles, the Wash 
ing chamber being provided with a fresh water 
l'inse line 35, and a control valve 36 therefor 
for controlling the Supply of water to the rinse 
line 3, which extends to and is suitably dis 
posed within the washing compartment to pro 
vide for the application of upper and lower rins 
ing Sprays to the washed dishes. Control mem 
ber 25 is likewise arranged to provide for con 
trol of the rinsing operation, and is capable of 
movement from neutral position into the rinse 
position indicated by R. in Fig. 3. In such posi 
tion shaft 26, carrying a crank 40 upon which is 
mounted a roller 4, is caused to rotate to bring 
roller 4 into contact with lever arm 42 piv 
otally mounted at 43, and carrying a plunger 44 
upon its other end. Plunger 44 is adapted to 
be brought into operating contact with the valve 
stem 45 of rinse valve 36, and resilient means 46 
permits travel of lever 42 without injury to the 
valve stem. A flow of fresh hot rinsing water 
thus continues as long as the control handle 
is held in the rinse position, usually only a few 
seconds rinsing operation being required. Yield 
able means are preferably provided for return 
ing control handle 25 from the rinse position to 
neutral position. The action of interlocking the 
doors takes place similarly during the rinsing 
operation to that described above, as will be 
evident from the structure of the parts disclosed. 
Control of the rinsing action as regards time, or 
temperature, or both, similar in construction 
and function to that described herein for the 
washing action, may be provided in case it is 
desired to secure predetermined conditions of 

Se. 

In certain washing machines it is desired to 
have the motor and pump operate in a substan 
tially continuous manner, with the control of 
the washing operation dependent upon manual 
operation of a control lever. In order to secure 
the washing operation under the predetermined 
controlled conditions described, means are pro 
vided in accordance with the present invention 
to establish the desired conditions of Operation. 
The temperature of the wash water is controlled 
by a suitable means for supplying heat, such as 
a steam regulator indicated generally at 50, 
having connection with a steam line 5, and be 
ing under the control of a thermostat 52 extend 
ing into the sump 5, to control the Supply of 
steam through valve 50 and supply line 53, in 
accordance with the temperature condition to 
be maintained within the wash water. For ex 
ample, successful results have been Secured util 
izing a steam regulator of this character ad 
justed to maintain a temperature condition 
within the wash Water of approximately 170 F. 

In order to prevent operation of the washing 
machine except under a desired temperature con 
dition, means are provided for requiring that the 
wash water be maintained at some desired ten 
perature condition in order for the machine to 
be operable in its normal washing operation. 
Such means is conveniently located in the con 
trol circuit for the pump motor T. Such motor 
is provided with a control box 55 containing a 
push button switch 56 for starting the motor 
operation and push button switch 57 for stop 
ping the operation when desired. A thermostat 
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58 is arranged to be responsive to the tempera 
ture condition of the wash water and is connected 
in circuit with relay 59 which provides for control 
of circuit to motor 7. As shown in Fig. 5 for ex 
ample the push button circuit may be so arranged 
that operation of the start button 56 will cause 
the operation of relay 59 and the closing of its 
two sets of contacts, regardless of the tempera 
ture condition of the Water. Provided however 
the temperature condition has reached the de 
sired minimum, thermostatic relay 58 will close 
its contacts, thus establishing a holding circuit 
for relay 59 so that the energization of the re 
lay will be continued after release of push button 
56, and until operation of stop button 57. Such 
arrangement is usually preferred to permit of di 
rect manual control of the pump motor when re 
quired for test or adjustment purposes or the 
like. It will be evident that unless the thermo 
static switch 58 is closed relay 59 will be re 
leased and the pump motor 7 stopped, as soon as 
push button 56 is released, and for practical 
Operating purposes therefore this arrangement 
requires the establishment of the desired mini 
mum temperature condition before the normal 
Washing Operation can be conducted. If de 
sired, the thermostat switch may be located di 
rectly in circuit with switch 56 and relay 59 so 
that under no circumstances can the relay be 
energized and the motor operated unless the 
temperature responsive switch 58 has closed. 
Means are likewise provided for securing the 

Continuance of the washing operation for the 
period of time which has been determined to be 
desirable under the particular conditions of use 
and preventing removal of the washed articles 
from the Washing zone until the desired effective 
Washing action has been secured. The control 
means for securing this result is preferably lo 
cated in control compartment 60 which may be 
mounted upon the top part of the housing of the 
device, having a removable cover 6 permitting 
access to the interior of the compartment. With 
in the compartment there is provided a timing 
device which is effective to maintain the mecha 
nism in washing condition for the predetermined 
period of time. In the embodiment illustrated, 
the control handle shaft 26 extends upwardly 
into the compartment 60, and is there provided 
with a link 62 having pivotal connection with a 
rod 63 which carries nut 64 upon the end there 
of. The end of the rod is received within a hol 
low portion of link 65, the nut 64 being adapted 
to bear against an apertured end portion 65a 
therein to permit of overrunning movement of 
rod 63 with respect to link 65. The link is con 
nected to the operating portion of a switch de 
vice 66, and resilient means 67 provides for yield 
able extension of the rod through the end portion 
65a, in one direction, while providing for posi 
tively operating the link 65 in the other direc 
tion of movement. 
A timing device or relay, indicated generally 

at 0 is also posittioned within the compart 
ment, this device being of suitable construction 
to provide for the closing of a circuit, in response 
to actuation of Switch 66, for a predetermined 
period of time, and to open such circuit only after 
such predetermined interval. Preferably the de 
vice is so constructed as to have a variable time 
operation, so that it can be adjusted to operate 
with the particular time period desired for the 
particular conditions of use. While various 
forms of time delay device are usable, it is pre 
ferred to utilize a time relay incorporating a 

3 
substantially constant speed motor for control 
ling the time during which the circuit is main 
tained closed, and for automatically resetting 
itself for subsequent operation. A suitable de 
vice of this character is that described in Goff 
Patents 2,037,572 and 2,071,202 the timing period 
of which may be regulated to provide for a time 
delay of any desired range; for the present pur 
poses it has been found desirable to use a timing 
device having a variable time range of from a 
Small fraction of a minute to a number of min 
utes. 
The circuit controlled by such time delay de 

O 

vice includes a switch means which is closed 
immediately in response to the closing of the en 
ergizing circuit through switch 66, this operation 
starting the running of the timing period. Dur 
ing such period the switch 7 in the controlled 
circuit remains closed, and is opened only at the 
termination of the period. Switch 7 upon clos 
ing provides a circuit from the line for energizing 
a solenoid 2. The solenoid has a plunger T3 
which is connected through linkage 4 with a 
locking pin 75 adapted to be moved upon en 
ergization of the solenoid, into the range of move 
ment of the lever 62 to lock it in position. As 
will be evident from Figs. 4 and 5, when control 
lever 25 is moved into the wash position, rod 63 
effects the closing of switch. 66, thereby beginning 
the operation of the time relay 70. Immediate 
ly upon operation, such relay energizes solenoid 
72, which pulls in its plunger, causing pin 75 
to move into the path of operation of the lever. 
62. In such position the lever 62 and control arm 
25 cannot be moved away from the wash posi 
tion and switch 66 can not be opened to effect 
deenergization of timing device 70. During this 
period the washing operation continues uninter 
ruptedly, and upon the termination of the pre 
determined period, the solenoid 72 is deenergized, 
and resilient means 6 causes retraction of pin 
75, making it possible for the operator to manu 
ally return control handle 25 to neutral posi 
tion. Return of control handle 25 to neutral po 
sition effects opening of switch 66 in the circuit 
of the timing device, which is then reset in con 
dition for a subsequent cycle of operation. 
In order to indicate the condition of the ma 

chine to the operator, a jewel 77 is positioned in 
plainly visible location upon the compartment, 
and is arranged to be illuminated by light source 
78 which is likewise controlled in the same circuit 
with Solenoid 72. Thus upon the initiation of the 
washing operation the jewel 77 is caused to be 
illuminated, and the operator knows that until 
the termination of such illumination it is impos 
sible to move control handle 25 to neutral to ef 
fect the termination of the Washing operation 
and removal of the carrier tray containing the 
Washed articles. 

In Fig. 6 there is shown a Somewhat modified 
arrangement, applicable to a washing machine in 
which interlock mechanism for interlocking the 
doors is not utilized or required. In such ar 
rangement the control of the washing operation 
is secured by the starting and stopping of the 
pump motor, and in accordance with this inven 
tion the Washing operation is correspondingly 
made to be dependent upon controlled time and 
temperature conditions of wash. Thus the motor 
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by relay 8. The energizing circuit for this relay 
includes start push button 82 and stop push but 
ton 83. A holding circuit 84 is arranged to be 
closed through contacts 85 upon the closing of 75 
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4. 
the relay under the action of the start button, a 
temperature responsive switch 86 being located 
in the holding circuit to provide for holding the 
relay in operated condition only when the tem 
perature of the washing liquid is within the pre 
determined desired range. The time relay device 
87 has a control circuit 88 connected across the 
motor 80, so that such control circuit is energized 
upon the energization of the motor. In response 
to Such energization, the relay closes its control 
switch 89, which is connected in parallel with, or 
as a by-pass to, stop button 83. This provides 
for shunting the stop button circuit for a prede 
termined period of time as determined by the 
setting of the adjustable time relay. During this 
interval, following the starting of the pump mo 
tor, operation of stop button 83 has no effect upon 
the motor operation as the circuit to relay 8 is 
maintained through switch 89. Following the 
termination of the predetermined time period, 
relay device 87 effects the opening of Switch 89, 
which thereupon restores control of the motor 
operation to stop button 83. The motor opera 
tion continues, and at any time thereafter opera 
tion of stop button 83 Will effect the deenergiza 
tion of relay 8, and the consequent stopping of 
the motor, thereby restoring the system to its 
initial condition, in preparation for a Subsequent 
cycle of Operations. With this arrangement no 
tor operation is possible, in the normal Washing 
condition, only provided the temperature of the 
wash water is within a predetermined range, and 
the operation with such water of controlled tem 
perature is continued for a predetermined period 
of time. As before, the thermostatic switch 86 
may be located in the main energizing circuit to 
relay 8 to prevent the closing thereof, even under 
manual operation, except when the desired tem 
perature condition is maintained. 
While the forms of apparatus herein described 

constitute preferred embodiments of the inven 
tion, it is to be understood that the invention is 
not limited to these precise forms of apparatus, 
and that changes may be made therein without 
departing from the scope of the invention which 
is defined in the appended claims. 
What is claimed is: 
1. A Washing machine of the character de 

scribed comprising a Washing compartment into 
which articles are placed and removed at the 
will of the operator, means for supplying Washing 
fluid to the articles positioned within said com 
partment, and means requiring the establishment 
of predetermined controlled conditions of tem 
perature of Washing fluid and of duration of the 
period of supply thereof within said compartment 
to Secure an effective and complete Washing Op 
eration, upon the articles, before their removal 
from the compartment, and manually operable 
means providing for stopping said Washing action 
immediately following the timed Washing operation 
for removal of the Washed articles from said 
washing compartment and replacement thereof 
by other articles to be washed. 

2. A washing machine of the character de 
scribed comprising a Washing compartment for 
receiving articles to be washed, means for Sup 
plying washing fluid to Such articles in the com 
partment to subject such articles to a Washing 
operation, and means for insuring effective and 
sterile Washing thereof including means for Con 
ducting the washing operation only when the 
temperature of said washing fluid is above a 
predetermined value, manually operable means 
for terminating the washing operation, and means 
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preventing operation of said manually operable 
means to terminate the washing operation until 
after a predetermined minimum period of wash 
ling. 

3. A Washing machine of the character de 
Scribed adapted to wash articles comprising a 
compartment for receiving articles to be washed, 
means for supplying washing fluid to such articles 
to subject such articles to a washing operation, 
manually Operable control means for starting and 
stopping the operation of said supply means, and 
means for insuring effective and sterile Washing 
of said articles including means for maintaining 
Said Supply means in operation for a predeter 
mined minimum period of time and for restoring 
control of the Supply means to said manual con 
trol means after said time period, and means for 
preventing removal of the articles from Said con 
partment until after said predetermined period of 
operation of said fluid supplying means. 

4. A Washing machine of the character de 
Scribed having a washing compartment adapted 
to receive articles to be washed, means for Sup 
plying washing fluid to said articles, means for 
controlling said supplying means to cause the 
Supplying of such Washing fluid only when the 
temperature condition thereof corresponds with 
predetermined desired values, means preventing 
removal of articles from said Washing compart 
ment during the Washing operation, and means 
for continuing the Washing operation for a pre 
determined minimum period of operation. 
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5. A Washing machine of the character de 
scribed comprising a Washing compartment 
adapted to receive articles to be washed, doors 
providing access to said compartment, means for 
supplying Washing fluid to the articles within the 
compartment, a manually operable control lever 
for controlling operation of said supplying means, 
interlock means cooperating With said control 
lever and said doors to prevent actuation of Said 
control lever to effect supply of Washing fluid 
when said dors are in other than closed position, 
and means for preventing the termination of the 
washing operation for a predetermined period of 
time. 

6. A washing machine of the character de 
scribed comprising a Washing Compartment 
adapted to receive articles to be Washed, doo!'s 
providing access to said compartment, means for 
supplying washing fluid to the articles Within the 
compartment, a manually operable control lever 
for controlling the supply of Washing fluid to Said 
compartment, interlock means Cooperating With 
said control lever and said doors to prevent actu 
ation of said supply means when said doors are 
in other than closed position, and means aSSOci 
ated with Said control lever for preventing return 
thereof to off position for a predetermined time 
interval following actuation of the control lever 
to effect operation of the Washing fluid supply 
eaS. 
7. A washing machine of the character de 

scribed comprising a washing compartment 
adapted to receive articles to be washed, doors 
providing access to said compartment, means for 
supplying washing fluid to the articles within the 
compartment, a manually operable control lever 
for controlling the supply of Washing fluid to Said 
compartment, interlock means cooperating with 
said control lever and said doors to prevent actua 
tion of said supply means when said doors are in 
other than closed position and to prevent open 
ing of said doors during a Washing operation, and 
means associated with said control lever for pre 
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venting return thereof to off position for a pre 
determined time interval following actuation of 
the control lever to effect operation of the wash ing fluid supply means. 

8. A Washing machine of the character de 
scribed comprising a washing compartment 
adapted to receive articles to be washed, pump 
means for Supplying Washing fluid to Said Com 
partment, control means for said pump means 
for effecting operation thereof only when said 
fluid is above a predetermined temperature, and 
means effecting continued operation of said pump 
means to supply washing fluid to said articles 
Within the compartment for a predetermined 
period of time to secure a desired and effective 
Washing operation thereof as a minimum Wash 
ing period, and manual means effective after said 
predetermined minimum period to cause termina 
tion of the supply of Washing fluid into said wash 
ing compartment. 

9. A washing machine of the character de 
scribed having a washing compartment adapted 
to receive articles to be washed, means for Sup 
plying Washing fluid to said articles, means for 
controlling Said supplying means to cause the 
Supplying of such Washing fluid only when the 
temperature condition thereof corresponds with 
predetermined desired values, rinse means for 
rinsing the dishes within said compartment, 
means preventing removal of the articles from 
said Washing compartment during washing or 
rinsing Operations, and means for continuing the 
washing operation for a predetermined minimum 
period of Operation. 

10. A Washing machine of the character de 
Scribed comprising a Compartment for receiving 
articles to be Washed, means for supplying wash 
ing fluid to said articles in the compartment, 
manually operable means for starting and stop 

40 ping the operation of said supply means, means 
preventing starting of said supply means under 
control of Said manually operable means except 

S 
when the temperature of said Washing fluid is 
above a predetermined minimum, and means pre 
venting stopping of Said Washing fluid supply 
means under control of said manually operable 
means for a predetermined minimum period of 
time. 
11. A washing machine of the character described 

adapted to receive articles to be Washed, means for 
supplying washing fluid to said articles, control 
means for supplying washing fluid only when such 
fluid has predetermined temperature conditions, 
rinse means, a manually operable control member 
controlling said Washing fluid supply means and 
said rinse means and having a neutral position, 
a wash position and a rinse position, and means 
for retaining said control member in Wash posi 
tion for a predetermined minimum period of time 
to secure predetermined minimum conditions of 
time and temperature of wash of said articles. 

12. A washing machine of the character de 
scribed comprising a Washing compartment, 
means therein for receiving articles to be washed, 
the articles being placed within the compartment 
before the beginning of the washing operation 
and being removable from the compartment foll 
lowing the washing operation in preparation for 
receiving other articles to be washed, means for 
washing the articles while in said compartment 
by supplying washing fluid thereto, control means 
actuable to cause operation of said washing 
means, means cooperating with said control 
means to prevent operation of said washing means 
except when the temperature of said fluid is with 
in a predetermined range, and means for main 
taining the washing means in Operation for a 
predetermined minimum period of time and for 
restoring control of the operation of said washing 
means to said control means after Said time 
period. 

THOMAS FRATACZAK. 
GERALD B. FOX. 
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