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3,012,565 
SEQUENTIAL DETERGENT DISPENSER 

Carl Henry Lines, Connersville, Ind., assignor to Design 
and Manufacturing Corporation, Connersvilie, Ind., a 
corporation of Indiana r 

Filed Ma . 8, 1960, Ser. No. 13,471 
19 Claims. (Cl. 134—93) 

The invention has to do with detergent dispensers for 
dishwashing machines or other Washing machines, having 
at the front a door which swings downwardly to a hori 
zontal position to give access to the interior of the ma 
chine. The invention is especially adaptable to under 
the-counter dishwashing machines of a type in which the 
timing mechanism is built into a casing at the top of 
the door. 
A principal object of the invention is the provision of 

a detergent dispenser which will be positively actuated by 
the timing device of the machine so that the detergent 
will be dispensed at the desired point or. points in the 
operation of the machine. 
Another object of the invention is to provide a deter 

gent dispenser which, actuated by the timing mechanism 
of the washing machine, will dispense a plurality of in 
crements of detergent at different speci?ed times in the 
cycle of operations. 

Other objects of the invention include the provision of 
a detergent dispenser which is simple in construction, in 
expensive in cost, easy to ?ll, and positive in its action. 

Another object of the invention is the provision of a 
detergent dispenser which is not unsightly in appearance, 
and which is easily ?lled by the housewife, requiring very 
little manipulation. 

These and other objects of the invention which will be 
set forth hereinafter or will be apparent to one skilled in 
the art upon reading these Speci?cations, are accom 
plished by that construction and arrangement of parts of 
which an exemplary embodiment will now be described. 
The embodiment is that of a front opening dishwashing 
machine, it being understood that this does not consti 
tute a limitation upon the invention. 

Reference is made to the accompanying drawings 
wherein: 

FIG. 1 is a partial perspective view of a front opening 
diswashing machine with the door open. 
FIG. 2 is an elevational view of the door liner taken 

from the inner side of the door. 
FIG. 3 is a sectional view taken along the section line 

3—-3 of FIG. 2. 
FIG. 4 is a partial elevational view of the door liner 

showing the protective plate in place. 
FIG. 5 is a partial sectional view taken transversely of 

the door, along the section line 5-5 of FIG. 4. 
FIG. 6 is an elevational view of the actuating mech 

anism for the detergent dispenser of this invention, the 
actuating means normally lying between the inner and 
outer door liners. 

FIG. 7 is a vertical sectional view through the door 
showing also the detergent dispenser actuating means. 
FIG. 8 is a plan view of the tray element of the de 

tergent dispenser. 
T he term “detergent” as used herein is intended to em 

brace any material which will be employed in water solu 
tion or suspension during a washing cycle of the appa 
ratus, whether this material consists essentially of inor 
ganic salts having water softening and other functions, or 
whether it contains or consists of surface-active mate 
rials having a detergent function, such as soap, or non 
soap synthetics, or of substances containing both inor 
ganic salts and surface-active materials. The detergents 
for use in connection with the apparatus of this inven 
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2 
tion will be water-soluble substances in powdered or 
granular form. 

It will be understood by the skilled worker in the art 
that the operations of dishwashing machines include vari 
ous washing cycles, rinsing cycles, and drying cycles. . The 
speci?c steps performed by the machine may be selectable 
by the operator by means of control devices; but the tim 
ing is accomplished and the order of performance of the 
steps is determined by one or more timing devices which 
are mechanical or electrical in nature. Many dishwash 
ing machines are arranged so that they ‘can perform a 
plurality of separate washing operations with intermediate 
rinsings. Since a washing cycle requires the presence of 
a detergent, the apparatus of this invention is preferably 
arranged so that it can dispense a plurality of increments 
of detergent substance at different selected times. 

Brie?y, in the practice of this invention, the inner lin 
ing of the door of a dishwashing machine is provided with 
a recess. The door lining may be of plastic material, or 
it may be a lining of metal, in which case it will normally 
be covered with a protective coating of enamel of some 
kind, unless the door lining is made of non-staining metal 
such as stainless steel. A tray, having a plurality of 
pockets for containing increments of detergent, slides in 
the recess in the door lining. A plate element is attached 
over the recess in the door liner, and is so con?gured as 
to provide a covering for the tray when the tray is in one 
position in the recess, but to disclose the tray or one or 
more of the pockets therein, when the tray is in other 
positions in the recess. When the tray is uncovered,‘ the 
housewife ?lls the pockets the-rein with detergent and 
then moves the tray to a position in which it is entirely 
covered by the plate aforesaid. This is most conven 
iently accomplished when the dispensing apparatus in 
cluding the tray is in a horizontal position as whenpthe 
dispenser is located on the inner surface of a door which 
opens downwardly into a horizontal position. 

In FIG. 1 there is shown a dishwashing machine hav 
ing a body or casing 1, a front opening 2, and a door 4 
which is shown swung downwardly into a horizontal po 
sition. In this exemplary embodiment, the door carries 
a casing 6 which contains various operating instrumen 
talities including one or more timing devices for control 
ling the cycles of operation of the washing machine. No 
attempt has been made to outline the operating instru 
mentalities of the dishwashing machine, since these are 
well known in the art as comprising a motor, various 
valves, heating means, and others. It will be understood 
that the timing devices will be connected to these appa 
ratus elements and to a source of power ‘by ?exible cables 
lying between the inner and outer liners of the door, and 
not shown in the drawing. The casing 6 may also con 
tain other instrumentalities, such as a latch for holding 
the door in closed position, a safety switch for de-energiz 
ing the apparatus when the door is open, and the like. A 
detergent dispenser, the visible parts of which are (indi 
cated at 7 in FIG. 1, is shown as mounted on or in con 
nection with the inner liner of the door. I 

It will be seen from FIGS. 2 and 3 that the inner liner 
-8 of the door is provided with an elongated recess 9, 
there being a slight depression it)‘ about the edges of the 
recess. A detergent ‘holding tray, hereinafter described 
more in detail, is slidably mounted in the recess. 
As shown in FIGS. 4 and 5 a plate element having 

marginal portions 13 shaped to enter ‘the recess 10 is 
fastened to the inner liner of the door. Preferably the 
plate element is detachable ‘for cleaning, but it may be 
held in place in any suitable way. The device 12, has in 
its upper portion a solid cover part 14 which overlies 
the tray when the tray is at one end of the recess 9. 
The cover part 14, however, extends only about half 
way down the length of the element 12, so that the tray 
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is capable of moving in the recess to a position in which 
it will be uncovered. The lower end of the element 
12, thus, is formed into two leg portions 15 and 16 
which, by engaging lateral edges of the tray 11 serve 
to keep the tray from coming wholly out of the recess. 
The element 12 will usually be made of metal, although 
other substances can be used. 
The tray is shown in plan view in FIG. 8. It may 

be made, and preferably is made of molded synthetic 
resin, although metal will serve. The tray is provided 
with two elongated and relatively deep pockets 17 and 
18 in the speci?c embodiment. Fewer or a greater num 
ber of pockets may be provided if desired. When the 
door of the dishwasher is open as shown in FIG. 1, and 
the tray element 11 is uncovered, it is an easy matter 
for the housewife to ?ll either or both of the pockets 17 
and 18 with detergent substance from a carton, can, 
or other container. She can then push the tray within 
the recess to a position in which it lies partly or wholly, 
as desired, beneath the cover part 14. It can be re 
tained in this position by means of either pin 19 or 24 
operating through the recess in the inner liner of the 
door, the pin engaging a detent 20 on the tray. Thus, 
when the door is swung from the horizontal to the ver 
tical position, the tray, with its load of detergent sub 
stance, will be held in an upper position so that the de 
tergent-?lled cup or cups will be protected by the ele 
ment 14 from water or washing solution thrown about 
within the dishwashing machine. It will be evident, 
however, to the skilled worker in the art that should the 
tray be released it will move downwardly by gravity 
until one or both of the pockets 17 and 18 are uncov 
ered, so that active water inside the dishwashing machine 
will wash the detergent from one or both of the pockets. 
The controlling means for the detergent dispenser is 

best indicated in FIGS. 6 and 7. In the latter ?gure the 
outer door shell is indicated at 21. The casing 6 is par 
tially shown at the upper end of the outer door liner. 
It contains a timing device 22. 
A bracket 23 is shown as attached to the outer sur 

face of the inner door liner. The pin 19, previously 
mentioned, extends through the wall 9 of the depression 
in the inner door liner and also through a perforation 
in an angularly bent portion 23a of the bracket 23. The 
pin 19 has a head 19a. 

In the preferred embodiment of the invention there 
is a second pin 24, similarly mounted, and having a 
head 24a. A compression spring 25 bears between the 
angularly related portion 23a of the bracket and a wash 
er 26 or other abutment member on the pin 19. Simi 
larly, the pin 24 will be provided with a compression 
spring 27, and an abutment 28. The springs serve to 
urge the pins toward latching position as will be evident 
from FIG. 6. 

Between the heads of the pins and the upturned por 
tion 231: of the bracket there is a sliding metal member 
29. As will be evident from FIG. 7, this member is 
slotted as at 30 so that it may slide with respect to the 
pins. FIG. 6 shows that the sliding metal member 29 
is bent so as to have a camming surface 31 for the upper 
pin 19 and a camming surface 32 for the lower pin 24. 
These camming surfaces coact with the heads of the 
pins respectively; and they are so positioned that a 
downward movement of the member 29 can actuate ?rst 
the pin 19 and thereafter the pin 24. The metal mem 
ber 29 is connected to an upturned ear 33 on the brack 
et 23 by means of a tension spring 34. 
The timing device 22 is provided on its shaft 35 with 

a cam member 36. This cam actuates a lever 37 pivoted 
at 38. It will be noted that the cam has two steps 39 
and 40 the ?rst of which is higher, i.e. further from the 
center of the shaft 35, than is the second. 
The outer end of the lever 37 is connected by linkage 

means 41 and 42 to the metallic member 29 which actu 
ates the pins. 
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4 
FIG. 7 shows that when the timer 22 and the actuat 

ing cam 36 are located in the casing 6, the link mem 
ber 42 will have to be provided with angularly related 
portions 42a and 42b. Under these circumstances it is 
preferable to provide a guide means 43 within the cas 
ing 6 for the portion 42b of the lower link. 
When the cam device 36, which may be thought of 

as rotated by the timer in a clockwise direction in FIG. 
6, has turned sut?ciently to permit the step 39 to pass 
the lever 37, or a clearance cut-out in that portion of 
lever 37 bearing on cam 36, the lever will rotate a pre 
determined distance in the clockwise direction permit 
ting the metallic member 29 to move downwardly to a 
limited extent under the in?uence of the spring 34. The 
camming surface 31, engaging the head 19a of the up 
per pin will move this pin to the right in FIG. 6 so that 
the detent 2!} on the tray 11 will be released by the up 
per pin. Under the in?uence of gravity the tray will 
descend as shown by the arrow in FIG. 6 until the lower 
pocket 18 in the tray lies below the covering member 
14. The tray will be held from further descent, how 
ever, by the engagement of the detent 20 with the pin 
24. When the lower pocket 18 is exposed, the action 
of water within the dishwashing machine during a wash 
ing cycle will wash the detergent out of the pocket thus 
providing a washing solution of the desired strength for 
the washing cycle. 
At a subsequent period in the operation of the ma 

chine the step 40 of the cam 36 may release the lever 
37, permitting it to turn a further distance in the clock 
wise direction. The spring 34 will then be able to pull 
the metal member 29 downwardly for such a distance 
that its camming surface 32 will engage the head 24a 
of the lower pin and move the lower pin to the right in 
FIG. 6. This will release the tray 11 ‘for further descent 
so that now the pocket 17 will become uncovered. 
The cam 36 is so con?gured that this will occur during 

a subsequent washing cycle, and the detergent contained 
in the upper pocket 17 of the tray 11 will be washed out 
into the water in the machine during that cycle. 

In the- particular embodiment, the power needed to 
actuate the pins 19 and 24 is provided by the tension 
spring 34. This is a preferred construction since it dimin 
ishes the power requirements at the cam 36. It would 
be possible so to arrange the parts that the pins would 
be actuated in the desired sequence upon an upstroke 
of the member 29; but in this event the cam 36 would 
have to be so con?gured that it would suddenly raise 
the member 29, and the power requirements would be 
greater. It will be understood that in the embodiment 
illustrated, continued rotation of the cam 36 will merely 
reset the pins. The cam is intended to rotate through 
360° during a complete operation of the dishwashing 
machine. 
At the end of a dishwashing operation, the housewife 

will lower the door to the position shown in FIG. 1, 
withdraw the racks (not shown) carrying the dishes or 
tableware, and unload them. If another dishwashing 
operation is desired, the racks will be reloaded, moved 
into the body 1 of the dishwashing machine, and the tray 
11, which is now in fully exposed position, will be 
reloaded with detergent. The housewife will then push 
the tray beneath the shield 14 until the detent 20 is caught 
‘by the pin 19. The apparatus is then ready for another 
dispensing operation. 

While the tray 19 has been shown as provided with 
two pockets 17 and 18, more may be provided if desired. 
Under these circumstances the number of pins will be 
multiplied, as will the camming surfaces 31 and 32 on 
the sliding member 29 and the steps on the cam 36. 

It should be evident from the foregoing that in the 
preferred embodiment utilizing two compartments in the 
tray 11, as well as in other embodiments using more than 
two compartments, the tray 11 can be pushed beneath 
the covering element 14 until the detent 29 is caught by 
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any of the pins, and does not necessarily have to be pushed 
into the whollly covered position. This permits the by 
passing of one or more of the initial washing operations 
to a later preferred washing operation, at which time the 
proper detergent compartment will come into a position 
to pass below the covering element 14, thus exposing the 
contained detergent for admission into the wash water. 
As shown in FIG. 4 the upper part of the plate 12 

may be provided with some tiny holes 44. During the 
operation of the machine, a small amount of water enter 
ing these holes will ?ow downwardly over the tray and 
associated parts. This amount of water will not be suf 
?cient to dissolve any signi?cant amount of the detergent; 
but it will act to lubricate the parts and prevent sticking. 
Instead of providing the small holes 44 for the above 
designated purpose, the same effect may be attained by 
eliminating the upper margin of the plate 12 as though 
it were cut along the dotted line A—A in FIG. 4. This 
will leave a narrow slot through which a small amount of 
water may enter. 

Modi?cations may be made in the invention without 
departing from the spirit of it. The invention having been 
described in an exemplary embodiment, what is claimed as 
new and desired to be secured by Letters Patent is: 

1. In a dishwashing machine or like structure, a deter 
gent dispenser comprising a tray having at least one 
pocket open at the top but otherwise closed for detergent 
therein, said tray slidable within a recess in an inner 
wall of said machine, a plate element adapted to retain 
said tray within said recess, said plate element having a 
cover part adapted to cover said tray when in one posi 
tion in said recess and an open part adapted to expose 
the pocket in said tray to water within said machine when 
said tray is in another position in said recess, whereby 
said water can wash detergent from said pocket, and 
means for producing movement of said tray from covered 
to uncovered position. 

2. In a dishwashing machine or like structure, a deter 
gent dispenser comprising ‘a tray having at least one open 
pocket for detergent therein, said tray being slidable 
in a recess in a vertical wall of said machine, a plate-like 
element located over said recess and the tray therein, said 
plate-like element having an upper covering portion and 
a lower open portion, means for holding said tray behind 
said covering portion whereby said tray is protected from 
water in said machine, and means for releasing said hold 
ing means whereby to permit said tray to move by 
gravity to another position in said recess where said 
pocket is exposed to water in said machine so that deter 
gent in said pocket can be washed therefrom. 

3. The structure claimed in claim 2 wherein said wall 
element is a door of said machine swingable from a 
closed vertical position to an open horizontal position 
whereby the pocket in said tray may be ?lled while said 
tray is horizontal, said tray thereafter being movable in 
said recess to a position in which it is covered as aforesaid. 

4. The structure claimed in claim 3 wherein said tray 
has a plurality of pockets, and including means permit 
ting movement of said tray to successive positions in 
which said pockets are successively uncovered. 

5. The structure claimed in claim 3 including a timing 
device and an operative connection between said timing 
device and said tray to permit movement of said tray at 
a pro-selected point in a cycle of operations carried on by 
said Washing machine. 

6. The structure claimed in claim 4 including a timing 
device and an operative connection between said timing 
device and said tray, said connection acting at spaced 
time intervals to permit successive movements of said 
tray whereby to uncover in succession a plurality of 
pockets in said tray. 

7. In a dishwashing or like machine a door swingable 
from a horizontal open position to a vertical closed posi 
tion, said door having inner and outer liner elements, the 
inner liner element having an elongated recess therein, a 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

3,012,565 
6 

tray slidable within said recess, said tray having at least 
one pocket for detergent, a plate-like element fastened to 
said inner liner, acting to retain said tray in saidrecess, 
and having a portion serving to cover'said tray when 
in one position in said recess, said tray being slidable by 
gravity in said recess to another position in which said 
pocket is exposed, a detent on said tray, a pin coacting 
with said detent to retain said tray in the covered position, 
said pin extending through said inner door liner at said 
recess, and being resiliently mounted, and means between 
the inner and outer door liners for moving said pin- to 
release said detent whereby to permit movement of said 
tray from a covered to an uncovered position. 

8. The structure claimed in claim 7 wherein said tray 
is formed'with a plurality of pockets for detergent, 
wherein a plurality of differently positioned pins is pro 
vided for coacting with said detent, and wherein said 
means located between the inner and outer door liners 
acts successively on said pins whereby to permit move 
ments of said tray in which said pockets are successively 
uncovered. 

9. The structure claimed in claim 7 wherein the top 
of the covering portion of said plate-like member is so 
con?gured as to permit limited entrance of water into 
said recess to act as a lubricant. 

10. The structure claimed in claim 7 including a tim 
ing device mounted on said door and a connection be 
tween said timing device and the means for moving said 
in. 

P 11. The structure claimed in claim 7 in which said 
pin is mounted in a bracket on the inner door liner, said 
pin having a head, and in which said means for moving 
said pin is an element slidable along said bracket and 
having camming surface for engaging the head of said 
pin and moving said pin in a direction outwardly of 
said recess. 

12. The structure claimed in claim 7 including a tim 
ing device mounted on said door and a connection be 
tween said timing device and the means for moving said 
pin, and in which said pin is mounted in a bracket on 
the inner'door liner, said pin having a head, and in which 
said means for moving said pin is an element slidable 
along said bracket and having a camming surface for 
engaging the head of said pin and moving said pin in a 
direction outwardly of said recess. 

13. The structure claimed in claim 8 including a tim 
ing device mounted on said door and a connection be 
tween said timing device and the means for moving said 
pins. 

14. The structure claimed in claim 8 in which said 
pins are mounted in a bracket on the inner door liner, 
said pins having heads and in which said means for 
moving said pins is an element slidable along said bracket 
and having camming surfaces for engaging the heads 
of said pins and moving said pins in a direction out 
wardly of said recess, said camming surfaces being spaced 
to provide for movement of said pins in succession. 

15. The structure claimed in claim8 including a tim 
ing device mounted on said door and a connection be 
tween said timing device and the means for moving said 
pins, and in which said pins are mounted in a bracket 
on the inner door liner, said pins having heads, and in 
which said means for moving said pins is an element 
slidable along said bracket and having camming sur 
faces for engaging the heads of said pins and moving said 
pins in a direction outwardly of said recess, said camming 
surfaces being spaced to provide for movement of said 
pins in succession. 

16. The structure claimed in claim 8 wherein the top 
of the covering portion of said plate-like member is so 
con?gured as to permit limited entrance of water into 
said recess to act as a lubricant. 

17. The structure claimed in claim 12 wherein the 
top of the covering portion of said plate-like member is 
so con?gured as to permit limited entrance of Water into 
said recess to act as a lubricant. 
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18. The structure claimed in claim 15 wherein the 
top of the covering portion of said plate-like member is 
so con?gured as to permit limited entrance of water into 
said recess to act as a lubricant. 

19. In a dishwashing machine or like structure, a de 
tergent dispenser comprising a tray containing a plurality 
of pockets for detergent, and a cover member, said tray 
and said cover member being movable relatively to each 
other from a position in which said pockets are cov 
ered by said cover member to positions in which said 
pockets are selectively uncovered by said cover mem 
ber, means acting to maintain said parts in covering 
relationship after said pockets have been ?lled with de 
tergent, a timer controlling the operations of said dish 
washing machine and a connection between said timer 
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and one of said parts to cause said parts to assume a 
relationship in which said pockets are uncovered so that 
detergent may be washed therefrom by water in said 
dishwashing machine. 
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