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(57) ABSTRACT 
A rack is supported within the wash chamber of a 
dishwashing machine by a connecting means permit 
ting selective manual adjustment of the vertical level 
of the rack side. The connecting means includes a slid 
able surface portion inclined to serve as a ramp and 
bear on a support member whereby movement of the 
ramp against the support member causes vertical 
movement of the rack side. Manual control means on 
the rack is linked to the connecting means, such that 
manipulation of the control means is translated to the 
slidable surface portion whereby the vertical position 
ing of the rack side is selectively adjusted. 

5 Claims, 5 Drawing Figures 
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DISHWASHING MACHINE RACK LEVEL 
ADJUSTMENT SYSTEM 

BACKGROUND OF THE INVENTION 
This invention relates to an appliance enclosure hav 

ing storage rack adjustment means therewith and spe 
cifically pertains to a dishwasher of the front loading 
type wherein means is provided for independently ad 
justing the vertical position of one side of a dish 
supporting rack within the machine's wash chamber. 
A standardized height for a dishwashing machine has 

been established within the industry which imposes a 
limit to the maximum vertical dimension of the ma 
chine's wash chamber. This limitation makes it desir 
able to be able to vary the vertical positioning of one 
or the other or both sides of a dish-supporting rack 
within the wash chamber of a dishwashing machine 
whereby items of various sizes can be more easily ac 
commodated therein for washing. Customarily, a dish 
washing machine is provided with a pair of vertically 
spaced apart dish-supporting racks. It has been found 
particularly beneficial to be able to change the level of 
each rack side of the upper rack whereby such items as 
wide cookie sheets or pizza pans can be placed, on 
edge, in the lower rack without binding with the upper 
rack. Independent vertical adjustment of the upper 
rack sides enables the rack to be slanted whereby one 
side thereof can also be disposed relatively lower in 
order to accommodate tall glasses and similar items to 
be stored along the lowered rack side without having 
the items contact the top of the wash chamber. 
Various constructions have been taught by the prior 

art that provide for rack level adjustment in a dish 
washer. The need for independentrack side adjustment 
has also been recognized as particularly beneficial in a 
dishwasher of the front loading type. One such assem 
bly is disclosed in the application of L. W. Guth, U.S. 
Pat, Ser. No. 154,141, filed June 17, 1971, and as 
signed to the assignee of the present invention. The 
Guth assembly includes a pair of bell crank levers, 
linked in a parallelogram arrangement at the side of the 
dishwasher rack as part of a means for mounting the 
rack side to the wash chamber wall. A manually opera 
ble rotary control means is provided adjacent the front 
corner of the rack and is linked to the lever arrange 
ment to enable selective respositioning of the bell 
crank levers whereby the rack side is correspondingly 
caused to move upwardly or downwardly as desired. 
The bell crank lever arrangement is provided in combi 
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P. B. Geiger on Feb. 14, 1969. The Geiger system in 
cludes a control lever povided on the rack side in com 
bination with bell crank levers whereby manual selec 
tive repositioning of the control lever is translated to 
the bell crank levers to obtain upward or downward 
movement of the rack side. Assemblies such as dis 
closed in Guth and Geiger have obvious advantages 
over structures of earlier art that require complete rack 
removal and re-installation in order to obtain a differ 
ent level for the rack. 
Such rack adjusting systems as heretofore described 

utilize rotating or pivotal parts between the rack side 
and the wash chamber wall. The present invention 
comprehends the provision of a simplified structure for 
obtaining independent rack side level adjustment with 
out the inclusion of a multiplicity of pivot points in the 
components that support the rack side and accomplish 
the adjustment function. The present invention pro 
vides an assembly enabling selective manual reposition 
ing of the level of a rack side in a dishwashing machine 
that involves comparatively fewer separate parts 
whereby fewer problems and steps in the installation of 
the assembly are required. The invention is accom 
plished through the use of an entirely different mechan 
ical principle as compared to that employed by the 
prior art examples heretofore discussed. 

SUMMARY OF THE INVENTION 

In accordance with the preferred embodiment of the 
present invention, a dishwashing machine is provided 
having an enclosure defining a wash chamber therein 
and a dish-supporting rack disposed in the chamber. 

35 The dish-supporting rack is constructed with a front end, a back end, and oppositely disposed sides, and has 
means along at least one side thereof connecting the 
side to the wall of the chamber. This connecting means 

40 
includes a support member and a movable means. The 
-support member has means mounting it to the chamber 
wall whereby the support member is prevented from 
moving vertically relative to the chamber wall even 
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nation with rollers and slides whereby the rack can be 
slidably moved to an extended position through the 
front access opening of the wash chamber to permit 
loading and unloading of the rack. The rotary control 
means of the Guth assembly is quite convenient to the 

though it is preferably adapted to be freely slidable in 
a horizontal direction. The aforementioned movable 
means is slidably retained to the rack side and disposed 
between the rack side and the chamber wall. The mov 
able means, preferably an elongated plate member or 
camming element, is adapted to be slidably moved be 
tween predetermined frontwardly and backwardly po 
sitions along the rack side. The movable means has a 
surface portion thereof adapted to slidably bear against 
the support member. The surface portion serves as an 
inclined runner whereby its camming movement 
against the support member causes the rack side to 
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machine operator inasmuch as it is accessible to permit, 
operation whether the rack is in the retracted or out 
wardly extending position relative to the wash cham 
ber. Further, the independent means for rack side ad 
justment in combination with its own rotary control 
means enables rapid and independent rack side adjust 
ment whether the rack is loaded or empty. 

Still another example of means for adjusting the ver 

65 whereby the movable means can be selectively posi 
tioned at intermediate points between predetermined 

tical positioning of a dish-supporting rack within the 
wash chamber of a dishwashing machine by use of a 
pair of spaced apart bell crank levers at the side of the 
rack is disclosed in U.S. Pat. No. 3,472,573 issued to 
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move in a generally vertical direction. 
In its preferred embodiment, the connecting means 

of the invention comprises a pair of the support mem 
bers disposed in a spaced apart arrangement along the 
rack side, and the movable means has two spaced apart 
surface portions identically inclined whereby each of 
the surface portions is adapted to bear against a corre 
sponding one of the support members. The combina 
tion of the invention also includes a manual means of 

frontward and backward positions. 

controlling the disposition of the movable means 
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BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. is a partial side elevational view of a front 

loading dishwashing machine having a portion of the 
enclosure side wall thereof cut away to show dish 
supporting racks within the wash chamber and con 
necting structure in combination with the upper rack in 
accordance with the present invention; 
FIG. 2 is a fragmentary side elevational view of the 

upper end of a dishwashing machine as shown in FIG. 
1, here showing the upper rack extending outwardly 
from the wash chamber through the wash chamber's 
access opening, 
FIG. 3 is an enlarged perspective view of certain 

components of the structure shown in FIG. 3; 
FIG. 4 is a top plan view of a front corner of the 

upper dish rack shown in FIG. 1; and 
FIG. 5 is a partial front elevational view of an open 

dishwasher enclosure showing the wash chamber and a 
dishwasher rack in one position of adjustment in accor 
dance with the operation of an embodiment of the pres 
ent invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The presently preferred embodiment of the invention 
is illustrated in the drawing wherein FIG. A shows a 
front loading dishwashing machine 10 that includes a 
housing 11 having an access door 12 that is hinged at 
its lower end to pivot on a horizontal axis (not shown) 
and opens outwardly from the housing 11. Within the 
housing 11 is a wash chamber 13 partially defined by 
the door 12 and oppositely disposed internal chamber 
walls 14. The door 12 swings outwardly and down 
wardly away from an access opening 15, and racks 16 
and 17 are disposed in a vertically spaced apart relation 
within the wash chamber 13 and are adapted to be slid 
ably withdrawn outwardly through the access opening 
15 whereby each rack may be loaded or unloaded and 
thereafter retracted back to the operative position as 
shown in FIG. I. 
Each rack 6 and 17 has a basket-like open frame 

work configuration. The upper rack 17 includes an ir 
regular bottom 18 and oppositely disposed generally 
parallel and upwardly extending sides 19. The rack 17 
has front and back ends 20 extending upwardly from 
the bottom 18 and interconnecting the ends of the sides 
19. Each rack 16 and 17 is preferably constructed in 
the typical manner, utilizing spaced apart parallel wire 
rod members that are welded at the points of intersec 
tion. The racks are preferably coated with a material 
such a polyvinyl chloride for improved appearance and 
durability within the wash chamber environment. 
As shown in FIGS. , 2, and 5, a connecting means 

is provided along a side 9 of the rack 7 which, in 
combination with similar structure at the other side of 
the rack, permits the rack to be slid horizontally out 
wardly from the wash chamber 13 to a loading position 
wherein the rack 17 is cantilevered over the open door 
12. After loading, the rack 17 may be retracted in 
wardly to its operative position within the wash cham 
ber 13. The connecting means between the rack side 
and the chamber wall 14 is adapted to permit the rack 
side to be manually vertically adjusted within predeter 
mined limits. The structure of all components of the 
connecting means may be duplicated at each side of the 
rack 17 by a mirror image reversal of parts where it is 

O 

15 

20 

25 

4 
desired to have each side of the rack independently 
vertically adjustable. 
The connecting means between the rack side 19 and 

the chamber wall 14 preferably includes two sets 24 
and 25 of vertically spaced apart rollers. The roller sets 
are horizontally spaced apart and each roller is jour 
nalled to rotate on a stud projecting laterally from the 
chamber wall 4. An elongated rigid slide bar or chan 
nel 27, disposed substantially horizontally and parallel 
to the wall 14, is carried between the upper and lower 
rollers of the sets 24 and 25. The slide bar 27 has a C 
shape in cross section and each roller in the sets 24 and 
25 has a circumferential groove conforming to the 
outer configuration of the slide bar 27. The slide bar 27 
is adapted to slide horizontally in the roller sets 24 and 
25 whereby it can be slid to extend outwardly through 
the access opening 15 in the disposition shown in FIG. 
2. The slide bar 27 is configured to form an elongated 
internal trackway for a pair of horizontally spaced 
apart rollers 28. The rack side 19 of the rack 17 is sup 
ported on the rollers 28 as will be hereafter described 
in more detail, and the rollers 28 are adapted to roll in 
unison along the trackway formed by the slide bar 27 
when the rack 27 is moved inwardly and outwardly 
through the access opening 15. It should be noted that 
each end of the slide bar 27 is blocked by a plastic clip 
or other means whereby the rollers 28 are prevented 
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from moving out of their engagement within the slide 
bar trackway. 
The connecting means between the rack side 19 and 

the chamber wall 14 also includes support means on 
the rack side which may be in the form of a pair of 
spaced apart base plates 32 (see particularly FIG. 3) 
permanently fastened to the rack side. A support mem 
ber or assembly 33 is slidably mounted to each plate 32 
by means of a bracket 34 that is staked in a fixed posi 
tion within an accommodating recess in the base plate 
32. The support assembly 33 includes the roller 28 
journalled to a slidable member 35 by means of a stud 
36. Between the roller 38 and the member 35 is a 
sleeve 37 having an annular groove 38. The member 35 
is configured to have oppositely disposed outwardly ex 
tending flange portions 39 which serve as rails extend 
ing into vertically extending channels formed by oppo 
sitely disposed inwardly turned flange portions 42 of 
the bracket 34. By this arrangement the bracket 34 is 
adapted to slide vertically on the support assembly 33 
whereby the rack side moves upwardly and down 
wardly relative to the support assembly 33. 
As shown in FIG. 2, the connecting means structure 

attaching the rack side 9 to the chamber wall 14 also 
includes a movable means in the form of an elongated 
flat plate 43 having spaced apart triangular shaped wid 
ened portions 44 therealong. Between the portions 44 
the plate has a horizontally extending intermediate bar 
portion 45. Toward the forward end of the rack 17 the 
plate 43 has an end bar portion 46 that is linked to a 
manual control means to be hereafter described. 
Each of the plate portions 44 is provided with a hori 

Zontally elongated slot 50 in the upper edge thereof and 
an elongated inclined slot 51 disposed downwardly rel 
ative to the slot 50. Extending outwardly from the 
upper portion of the base plate 32 on the rack side 14 
is a stud 53 provided with a radially outwardly extend 
ing head portion 54. The stud 53 is fixedly mounted to 
extend outwardly from the plate 32. The plate member 
43 is adapted to slide generally in a horizontal direction 
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either forward or backward along the rack side with the 
slots 50 serving as guide means slidably retaining the 
plate member 43 to the studs 53. It will be noted also 
with regard to FIG.3 that each stud 36 extending out 
wardly from its base member 35 extends through the 
slot 51. The purpose of this latter arrangement will be 
made clear hereafter with reference to the description 
of the function of the components in the connecting 
means between the rack side and the chamber wall 
which accomplish the vertical adjustment of the rack 
side. 
Adjacent the front corner of the rack side 19 is a con 

trol means or assembly 60 comprising a rotatably 
mounted threaded shaft or worm 61 having a riding 
member or nut 62 threadably carried thereon for 
movement along the worm's length in response to rota 
tion of the worm. The plate member 43 has its for 
wardly extended rod portion 46 connected to the nut 
62 by a screw 63 whereby movement of the nut 62 
along the worm 61 is translated to the plate member 
43. FIG. 4 shows that the worm 61 is mounted in a 
housing 65 having end walls 66 and 67. The end walls 
66 and 67 have openings in which opposite ends of the 
worm 61 are journalled for rotation on a horizontally 
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disposed axis. A knob 68 is affixed to the outer end of 25 
the worm 61 whereby the worm can be caused to rotate 
in either direction by manipulation of the knob. 
The housing 65 is provided with a top cover plate 69. 

The cover plate 69 is provided with a narrow slot 70 
therethrough which is elongated in a direction whereby 
it extends parallel with the axis of the worm 61. The nut 
62 is provided with an upwardly projecting tooth por 
tion 71 that follows a linear path directly beneath the 
slot 70 as the nut 62 moves along the length of the 
worm 61. The upper surface of the tooth 71 may be 
viewed by looking downwardly through the slot 70 and 
serves as an indicator to inform the operator of the cur 
rent vertical disposition of the rack side relative to the 
lowermost and uppermost adjustment positions obtain 
able by manipulation of the knob 68 of the control 
means 60. FIG. 4 shows that suitable indicia may be 
provided on the upper surface of the cover plate 69. 
For example, an intermediate mark 73 may be pro 
vided on the cover plate 69 to indicate that the rack 
side is at its normal intermediate or halfway position o 
adjustment when the tooth 71 is aligned with the mark 
73. 

In explaining the operation of the connecting means 
between the rack side and the chamber wall as hereto 
fore described to obtain a change in the level of the 
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to rotate whereby the nut 62 moves forwardly on the 
worm 61 toward the knob 68. This movement of the 
nut 62 is translated to the plate member 43 whereby 
the plate member moves in a generally horizontal di 
rection toward the front end of the rack. The move 
ment of the plate member 43 causes the inclined slot 
51 to correspondingly move whereby a long edge or 
plate surface portion 74 defining the upper long side of 
the slot 51 bears against the support assembly 33. Since 
the support assembly 33 is prevented from moving ver 
tically because of the engagement of its roller 28 in the 
slide bar 27, the latter motion causes the plate member 
43 to gradually move upwardly as the inclined surface 
74 slides against the support member 33. The upward 
movement of the plate member 43 is translated as a 
force against the stud 53 staked in the plate 32. The 
rack side 19, to which the plates 32 are affixed, is 
thereby caused to move gradually upwardly as the plate 
member 43 is advanced forwardly in response to the 
turning of the knob 68. Downward adjustment of the 
rack side is accomplished by counter-rotating the knob 
68 to obtain a reversal of the action heretofore de 
scribed. 

It should be noted that each of the inclined slots 51 
in the triangular shaped portion 44 of plate member 43 
are elongated and disposed such that a long side 
thereof is defined by the oppositely facing surface por 
tions or straight edges 74. These surface portions 74 
defining the slots 51 engage in the annular groove of 
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rack side, it should be first pointed out that the weight 
of the rack side on the connecting means provides the 
force to obtain downward movement of the rack side. 
When the rack side is being adjusted downwardly, the 
operator, by manipulating the rotary control knob 68 
is, in effect, releasing the binding action of the nut on 
the worm 61 by rotating the worm so that the weight 
of the rack causes the rack side to slide downwardly. 
When the rack side is being adjusted upwardly, manip 
ulation of the knob 68 by the operator serves to offset 
the weight of the rack and pull the rack side upwardly 
in a manner to be now described. 
The orientation of the component parts of the con 

necting means, when the rack side 19 is toward its low 
ermost position is shown in FIG. 2. The level of the 
rack side can be changed by the operator grasping the 
knob 68 and rotating it such that the worm 61 is caused 
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the sleeve 37 of each stud 38. Therefore, when the 
plate member 43 is moved generally horizontally in re 
sponse to manipulation of the control means 60, the 
corresponding movement of the slots 51 tend to exert 
an upward push against the support assemblies 33. 
Since the plate member 43 cannot be moved vertically 
relative to the rack side but only horizontally there 
along due to the plate member 43's guided engagement 
on the studs 53, and because the support assemblies 33 
are prevented from vertical movement because of the 
retention of the rollers 28 in the slide bar 27, the force 
of the respective surface portions 74 against the annu 
lar groove 38 of the support assemblies 33 is translated 
to vertical motion of the rack side 19. 
The worm 61 is specially threaded in its engagement 

with the nut 62 whereby the worm and nut serve as a 
locking means and the worm will not tend to rotate in 
response to force exerted on the nut by the weight of 
the rack side even if the rack is fully loaded with dishes 
to be washed in the dishwasher. Therefore, the opera 
tor, when adjusting the level of the rack side by rotating 
the knob 68, can release the knob 68 when the rack 
side has been raised or lowered to a desired position be 
tween the uppermost and lowermost positions obtain 
able with the assembly shown and the level of adjust 
ment of the rack side will remain unchanged until such 
time as the operator again rotates the control knob 68. 

FIG. 5 shows that each side of the rack 17 may be 
provided with connecting means structure between the 
rack side and the chamber wall, and that separate man 
ual control means may be provided for each rack side 
whereby each rack side may be vertically repositioned 

65 

separately and independently of the other rack side. 
The structure of the manual control means heretofore 
described enables the operator to ascertain at a glance 
the relative positioning of each of the rack sides by 
quick examination of the upwardly facing cover plate 
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69 at each rack corner. The provision of the manually 
rotatable knob 68 on the front end of the rack at each 
corner thereof is highly desirable since it enables ad 
justment of each rack side even when the rack is in its 
retracted position entirely within the wash chamber of 5 
the dishwasher. 

It should now be apparent that the present invention 
provides a new and improved means for adjusting one 
or both sides of a rack within a dishwasher through use 
of a relatively simplified structure wherein a plurality 
of pivotal parts between the rack side and the chamber 
wall are not required. While the preceding description 
of the various figures of the drawing sets forth an illus 
trative embodiment of the invention, it is intended that 
the appended claims define the subject matter of the 
invention. It is specifically not intended that the inven 
tion be limited to the particular details of construction 
in the examples presented. Therefore, although the in 
vention has been described with a certain degree of 
particularity, it is understood that numerous changes 
and modifications in the details of the construction and 
the combinations or arrangements of parts may be re 
sorted to without departing from the spirit and scope of 
the invention as set forth in the appended claims. 

I claim: 
1. In a structure providing a chamber having a front 

opening and side walls, an article holding rack sup 
ported on each side wall, a pair of elongated track 
members, track support means on said walls for sup 
porting said track members for horizontal movement 
between a position entirely within said chamber to a 
position partly outside said chamber, rack support 
means mounted on said rack and in engagement with 
said track member for allowing horizontal movement 

8 
of said rack relative to said track, an adjustable rack 
support system comprising: 
means for retaining said rack in vertically slidable en 
gagement with said rack support means; 

a guide member fixedly mounted on said rack; 
a plate having a horizontal slot and an inclined cam 

slot, said horizontal slot slidably engaging said 
guide member and said inclined cam slot slidably 
engaging said rack support means; 

manually operable control means mounted on the 
rack operally associated therewith for moving said 
plate horizontally whereby the rack is urged in a 
vertical direction by the action of the inclined cam 
slot on the rack support means. 

2. The invention defined in claim 1 wherein the man 
ually operable control means includes a riding member 
arranged to move horizontally relative to said rack and 
said plate being connected to said riding member. 

3. The invention as defined in claim 2 wherein said 
manual control means includes a horizontally disposed 
rotatable member and a manual control knob on one 
end thereof, said knob being rotatably mounted on said 
rack to be accessible to the user of said dishwashing 
machine, said riding member being movable axially on 
said rotatable member during rotation of said manual 
control knob. 
4. The invention as defined in claim 3 wherein said 

inclined cam slot is disposed to cause vertical upward 
movement of the rack when said plate is moved hori 
zontally toward said front opening. 

5. The invention as defined in claim 4 wherein said 
plate includes at least two horizontally disposed slots 
and two inclined cam slots. 
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