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The present invention relates to adjusiable shelf struc-
tures and more particularly to rotatable shelves having
provision for the vertical adjusiment of the height thereof.

To increase the accessibility to the contents of a cabi-
net, for example a refrigerator cabinet, it is desirable to
provide a shelf of a rotable type so that the contents of
the cabinet stored on the rear portions of the shelf can
be readily brought to an accessible position. Further-
more, when a plurality of shelves are involved it is de-
sirable to make one or more of the shelves adjustable in
height so that the spacing between the shelves can be
varied to accommeodate articles of various sizes and
heights.

It is an object of the present invention to provide a
shelf arrangement including at least one ro;atable, verti-
cally adjustable shelf structure.

It is a further object of the present invention to pro-
vide a rotatable shelf structure including an improved
adjustable means for supporting the rotable shelves.

In accordance with the present invention these ob-
jects and additional objects which will become apparent
from the following description of the invention are at-
tained by providing an adjustable shelf structure includ-
ing a rotatable skelf supported ca a vertically extending
threaded supporting shaft by means of a collar in
threaded engagement with the shaft and a sleeve ro-
tatably supported on the collar with the sleeve forming
part of the rotatable shelf structure. Means are also pro-
vided for maintaining the sleeve in a predetermined posi-
tion with reference to the collar., Additional means are
provided engaging the collar and a keyway extending
longitudinally of the threaded shaft which means is dis-

engageable to permit relative rotation of the collar and
shaft for varying the height of the shelf.

For a better understanding of the invention, reference
may be had to the accompanying drawing in which:

Fig. 1 is an elevational view partly in section of a re-
frigerator cabinet including a portion of a shelf assembly;

Fig. 2 is a horizontal cross-sectional view taken along
line 2—2 of Fig. 1;

Fig. 3 is a perspective view partially in section of a
portion of the shelf structure;

Fig. 4 is a vertical sectional view of the shelf structure
of Fig. 3; and

Fig. 5 is a view taken along lines 5—5 of Fig. 4.

Referring now to Figs. 1 and 2, there is shown a re-
frigerator cabinet 1 including a storage compartment 2
and a door 3 closing the access opening to the storage
compartment. Mounted on the bottom wall 4 of the
storage compartment is the shelf assembly including a
vertically extending threaded shaft 5 and a plurality of
adjustable shelves 6 rotatably mounted on the shaft 5.
The shelves 6 are of a generally semicircular shape as
are also the walls defining the storage compartment.
Preferably the front edges 7 of the shelves are spaced
somewhat from the inner walls of the door 3 in order to
provide room for a plurality of door shelves 8 mounted
on the inner wall of the door. By this arrangement it
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will be seen that the portions of the shelves most readily
accessible without rotation thereof extend along the en-
tire front of the storage compariment.

Each of the rotatable shelves 6 includes a hub portmn
9 on which the shelf is mounted and which in turn is in
threaded engagement with the threaded shaft 5. As
shown more clearly in Figs. 3-5, the hub portion 9 is
composed of a collar 1@ in threaded engagement with
the shaft 5 and a sleeve 11 rotatably mounted on the col-
jar 18. The sieeve 11 includes a flange i2 extending
around the iower end thereof and the shelf § is suitably
secured to the flange 12 for example by means of bolts 13.

The sieeve i1 is supported on the collar 18 by means
of a flange 14 integral with the lower end of the collar

Means are also provided for maintaining the sleeve
hub 131 in a predetermined position relative to the
r 1, this positioning means generally including a
recess 15 in the upper surface of the flange 34 and a stop
or pin mounted on the flange 12 of sieeve 131 which is
adapted to engage the recess 15 and to be brought in-
alignment therewith. The stop or pin 16 is mounted in
a housmg 17 and is retained therein by means of a
shoulder 12 which normally rests on the retaining plate
20 having an opening therein for accommodming the pro-
truding vortion of the pin 16. There is alsc provided
a spring 21 within the housing 17 and in engagement with
the collar or shouider 19 biasing the pin in a downward
direction.

While the positioning means including the spring biased
pin 16 and the recess 15 is provided primarily for main-
taining the shelf in a predetermined angular position
within the storage compartment 2, that is with its flat
front edge 7 extending tramsverse of the access opening
to the storage compartment, it is desirable that this posi-
tioning means be sc constructed and arranged that the
shelf can be easily rotated relative to the collar 19 to
bring the rear porticns thereof into accessible position
at the front of the storage cabinet. To accomplish this
purpose either the lower end 22 of the pin or the radial
walls defining the recess 15 or both are tapered or sloped
s0 that while the pin 16 in cooperation with the recess
15 will prevent accidental rotation of the shelf structure
relative to the collar 18 a slight manual pressure on the
periphery of the shelf 6 will cause the pin 15 to disengage
itself from the recess 15 and permit rotation of the shelf
relative to the collar 8. During the rotation of this
shelf the pin 36 will ride on the upper surface of the
flange 14 and after one complete rotation will again come
in contact with the recess 15.

As the collar 18 is in threaded ymagemmf with ths
supporting shaft 5, relative rotaticn between the coliar
and the shaft is utilized to vary the height of the shv i
on the shaft, and hence the distance between adjacent
shelves. In order to control this relative rotation, thers
is provided releasable locking means engaging the coliar
and the shaft. The locking means inciudes a key %25 shd-
ably mounted in a recess or opening 27 in the collar 6
and adapted to engage a kPYW”y 8 enencmg Isngitu-
dinally of the shaft 5. The keyway 28 is preferably
arranged on the rear side of the shaft § with r;=fere'1ce
to the front of the storage compartment so that it is
not visible when the door 3 is open. The oufer end
30 of the key 26 is connected to the mid section of a
voke 31 and the ends of the yoke 31 extend forwardly
on opposite sides cf the collar 1. Downwardly extend-
ing porticns 32 and outwardly extending tips 33 on the
yoke provide means for securing a pressure plate 34 to
the front end of the yoke structure. The pressure plate
34, which overlaps the sleeve 11, inciudes on the rear face
thereof a recess 35 to accommodate the downwardly ex-
tending portions 32 of the yoke and a retainer 36 con-
nected at its mid section to the plate 34 with its ends
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37 overlappmg downwardly extendmg portions 32 of the -

yoLe and retaining these portions in the recess 35. A
spring 38 between the plate structure and the collar nor-
mally biases the locking means in a forward direction for

maintaining the key 26 in engagement with the keyway .
28. A recess 39 in the surface of the collar 1§ accom-.

modates one end of the. sprmg 38 while the other end
of ‘the spring is anchored to a spring pin 40 rigidly at-
tached to the retainer 36 and thereby to the rear face
of the ‘pressure plate. By this arrangement it will be
noted that the entire locking means is supported on the
collar 1¢ by means of- the key 26 resting in the recess
27 on one side and on the opposite side of the collar
by ‘the spring 38 which biases the locking means in a
forward direction and hence maintains the pressure plate
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" in spaced relationship with the collar 10 and the sleeve 11. -

For vertical adjustment of the shelf a slight pressure
applied to the pressure plate 34 disengages the key 26
from the keyway 28 so that the collar 10 can ‘be
totated on the shaft 5 thus changing the vertical position
of the shelf. Preferably the spring 21 which biases the
stop. 16 into engagement with the recess 15 is. sufficiently
strong so that when pressure is applied to the pressure
plate .34, relative rotation between the sleeve and collar
will ‘be prevented by the stop and any rotating force
supplied to the shelf 6 will be transmitted directly to
the collar to effect relative rotation thereof with respect
to the shaft 5.  When the desired vertical adjustment of
the shelf has been ‘obtained on the shaft 5, pressure on

_ pressure plate 34 is released so that the key 26 again
engages keyway 28.  With the shelf locked in its mew
_position all rotational movement of the shelf relative to
the shaft structure is again controlled by means of the

stop mechanism including pin 16 and the recess 15.
If desired a cap 41 may be provided for improving the

appearance of the- upper portion of the shelf structure,

the cap having an opening 41a therein to accommodate
button or projection 42 on the pressure plate 34.

From the above description it will be seen that there

has been provided an adjustable shelf structure the shelves
of which can be readily raised or lowered even when fully
loaded. ~. Also while fully loaded one or more of the
shelves can be turned to an angle of 90° in either direc-
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tion to facilitate cleaning of the interior of the storage
compartment without removal of the shelves or their con-
fents from the compartment. To facilitate the rotational
movement of the shelves with reference to the collar 10,
low friction bearings 43 may be provided between the
collar 10 and the sleeve 1%.

While . thére has been disclosed a specific. embodiment
of the present invention as applied to a household refrig-
erator, it will be apparent that various modifications
thereof can be made and. it is intended by the appended
claim to cover all such modifications within" the spirit
and scope of the invention.

What we claim as new and desxre to secure by Letters
Patent of the United States is:

‘An adjustable shelf structure including a fixed, vertlcal-
ly-extending, threaded shaft having a longitudinally ex-
tending keyway, a flanged collar in threaded engagement.
with said shaft, a shelf rotatably supported on said collar,
said shelf including a hub supported by ‘the flange on
said collar, locking means engaging said collar and said
shaft ‘for preventing relative rotation thereof,.said lock-.
ing means including a Key slidably mounted in an open-
ing in said collar above said hub engaging said keyway,
a plate overlapping said hub on the opposite side of -
said collar from said key, -a yoke above said hub-connect-
ing said plate and said key, spring means anchored to
said plate and engaging a recess -in said collar for main-

_ taining said key in engagement with said shaft, said spring
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means and. said key supporting said yoke on said collar -
in spaced relation with said hub, and a button on said
plate to release said key from sald keyway.
References Cited in the file of this patenf
- UNITED STATES PATENTS
353,419

Lamson e Nov. 30,1886
699,889 Morsell el May- 13, 1902

969,698 ¢  Hughes o —comomaeaas Sept. 6, 1910
1,155,627  Travers weeeeee—eomee—en Oct. 5, 1915
1,160,108 Hasty Nov. 9, 1915
1,589,847 Hansen wccmmem e June 22, 1926
2,182,003 Roark . Dec. 5, 1939
- Herold e e Aung. 5, 1941

2,251,841



