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United States Patent Office 
2,963,171 

SWING-OUT PIVOTAL SHELF FOR 
REFRGERATORS 

George I. Johnson, Muskegon, Mich, assignor to Borg 
Warner Corporation, Chicago, Ill., a corporation of 
Illinois 

Filed Feb. 17, 1958, Ser. No. 715,681 
4. Claims. (C. 211-147) 

This invention relates to adjustable shelf structure and 
more particularly to shelf structure having provision for 
vertically adjusting the shelf and for pivotal movement 
of the shelf. 
An object of the invention is to provide an improved 

vertically adjustable pivotal shelf structure. 
Another object of the invention is to provide an im 

proved shelf structure having means providing for free 
pivotal movement of the shelf and controlling vertical 
adjustment of the shelf to any desired position. 

Another object of the invention is to provide an im 
proved shelf structure in which the shelf is pivotally mov 
able about a shaft while being maintained at a desired 
height on the shaft; the shelf structure having associated 
latch mechanism operable to lock the shelf to the shaft 
during vertical adjustment of the shelf. 
A further object of the invention is to provide an im 

proved shelf structure in which the shelf is normally 
rotatable about a threaded shaft and maintained at a 
desired height on the shaft by a support having asso 
ciated latch mechanism coupling the shelf to the shaft 
for vertical adjusting movement of the shelf upon rota 
tion of the shaft. 
A further object of the invention is to provide im 

proved vertically adjustable pivotal shelf structures in 
which the shelves may be freely pivoted and may be se 
lectively or concurrently vertically adjusted to desired 
heights. 

Other objects, aims, and advantages of the improve 
ments contemplated herein will be apparent to persons 
skilled in the art after the construction and operation of 
the present shelf structure is understood from the de 
scription. It is preferred to accomplish the numerous 
objects and advantages of this invention, and to prac 
tice the improvement, in substantially the manner herein 
after fully described and as more particularly pointed 

Reference is now made to 
the accompanying drawings which form a part of the 
specification. 

In the drawings: 
Fig. 1 is an elevational view of a refrigerator cabinet 

illustrating a preferred embodiment of the shelf struc 
ture; 

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

Fig. 3 is a front elevational view, partially broken 
away, of the shelf structure, said view being taken along 
the line 3-3 of Fig. 2; 

Fig. 4 is a horizontal sectional view taken along line 
4-4 of Fig. 3; 

Fig. 5 is an enlarged vertical sectional view of the 
shelf support and latch mechanism of the shelf structure, 
said view being taken along the line 5-5 of Fig. 4; and 

Fig. 6 is a horizontal sectional view taken along the 
line 6-6 of Fig. 3. s 

In Fig. 1, there is generally illustrated a refrigerator 
cabinet identified as a whole by the numeral 10 and com 
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prising a food storage compartment ii, a door 12 pro 
viding access to the compartment 11. As shown in Figs. 
2 and 3, a vertical threaded shaft 13 is supported within 
a recess 14 in the side wall of the compartment 1 by 
brackets 15 and 6 disposed in the recess 14 and at 
tached to the wall. The lower bracket 15 has a cylin 
drical bearing portion 17 receiving a reduced end por 
tion 8 on the lower end of the shaft and defining a 
shoulder 9 engaged with the upper surface of the bracket 
15 for rotatably supporting the lower end of the shaft 
3. The upper end of the shaft 3 extends through and 

is journalled in a bearing 20 of the bracket 6 with the 
upper end of the shaft being reduced to define a shoulder 
21 engaging the bottom surface of the bearing 20 of 
the bracket 16. The bracket 16 is further provided with 
an upstanding flange 22 receiving a rotatable shaft 23 
having fixed at one end thereof a miter gear 24 meshing 
with a miter gear 25 on the upper end portion of the 
shaft 3, the gears rotating the shaft by operation of a 
hand wheel 26 fixed to the shaft 23. 
A plurality of adjustable shelves generally indicated 

at 27 and 28 are pivotally supported on the shaft 13 
and are also vertically adjustable on the shaft by op 
erating mechanisms associated with the shelves and shaft 
13. As the shelves 27 and 28 and their operating mecha 
nisms are identical, the shelf 27 and its operating mecha 
nism will only be described. As seen in Fig. 2, the shelf 
27 comprises a substantially rectangular plate 29 hav 
ing its edges positioned in close proximity to the inner 
liner of the food storage compartment 1 with the ex 
ception of the side edge 30 of the shelf 29 which is formed 
arcuate in shape to permit the shelf to pivot about the 
shaft 3 without interference with the liner of the food 
compartment. 
The plate 29 is removably supported upon a spider 

3 pivotally connected to the shaft 13. More particu 
larly, the spider 3 is provided with a collar surrounding 
the shaft and comprising a sleeve 32 extending through 
a hollow inverted cup-shaped member or shell 33 formed 
integral with the spider and welded to the sleeve 32 as 
at 34. The collar of the spider further comprises a 
ring 35 surrounding the shaft and inserted within the 
open lower end of the shell 33 and welded thereto as at 
36. The upper end of the sleeve 32 is provided with 
a bearing 37 disposed between the sleeve 32 and the shaft 
13 and fixed to the sleeve 32 for movement therewith 
relative to the shaft 3. 
The spider 3i is pivotally supported on the shaft 13 

by a cylindrical bearing 38 surrounding and engaging 
the shaft 13 and having a reduced cylindrical upper end 
38a engaging the sleeve 32 and ring 35 of the collar 
and providing a shoulder 40 engaging the ring 35, the 
sleeve 32 also having a shoulder 39 engaging the top 
of the sleeve 38. It will be seen that, as the shell 33 
of the spider is welded to the sleeve 32 and the ring 
35, that these parts, forming the collar of the spider, 
permit the spider to freely pivot about the supporting 
bearing sleeve 38. 

Vertical adjustment of the spider, and thereby the 
shelf, may be obtained by the mechanism now to be de 
scribed. The sleeve 38 is provided with an enlarged cy 
lindrical cavity 4i receiving an adjusting device con 
necting the sleeve 38 with the threaded shaft 3 for 
vertical movement of the sleeve 38. More specifically, 
this device comprises a plurality of balls 42 received 
within the spiral groove 43 in the exterior of the shaft 
13 and defining the Screw thread on the shaft, the balls 
being confined in the groove by a cylindrical sleeve or 
retainer 44 having spaced openings 44a therein receiving 
the balls 42, the ball retainer being preferably formed 
of plastic, such as nylon. A cylindrical ball race 45 
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surrounds the retainer 44 and has its upper end engag 
ing a peripheral flange 44b on the retainer 44, the re 
tainer 44 and ball race 45 being retained in assembly 
with the sleeve 38 by a pin 45 extending through aligned 
openings in the sleeve 38, the race 45, and the retainer 
44. As shown in Fig. 5, disposition of the balls 42 in 
the spiral groove in the shaft 13 and the openings in 
the retainer 44 provides a connection between the shaft 
13 and the sleeve 38 to support the spider upon the 
shaft 13. 
To prevent pivotal movement of the sleeve 38 and also 

the balls 42 about the shaft 3, the sleeve 38 is formed 
with a boss 46 (Figs. 4 and 5) projecting outwardly 
of the sleeve 38 and having a cylindrical opening 47 
receiving and rotatably mounting a pin 48, the pin hav 
ing a knurled end portion for a handle 49. The oppo 
site end of the pin 48 projects outwardly of the boss 
46 of the sleeve 38 into a substantially triangular recess 
50 in the sleeve 38 located at one side of the boss and 
is connected to a latch member 5i having an outwardly 
projecting nose or key portion 52 at one side thereof 
extending through an opening 38b in the sleeve 38 and 
into a longitudinally extending slot or keyway 53 in 
the shaft 13 and interrupting the screw thread on the 
shaft, as clearly shown in Fig. 5. With the key por 
tion 52 of the latch member 51 extending within the 
keyway 53 in the shaft 13, it will be apparent that the 
sleeve 38 and the shaft 3 will be coupled together to 
prevent relative pivotal movement despite rotation of 
the shaft 13 by the miter gear arrangement disposed at 
the upper end of the shaft. As a result, in the position 
of the parts shown in Figs. 4 and 5, rotation of the 
shaft 13 will be ineffective to cause vertical movement 
of the sleeve 38 through the medium of the balls 42 
and, as the sleeve 38 and shaft 3 are coupled together 
the shelf 29 and spider 31 may be freely moved about 
the screw 13 without vertical movement of the tray and 
spider. 

In the event it is desired to couple the spider 27 to 
the shaft 3 for vertical adjusting movement, the latch 
member 51 is provided with a radially extending coul 
pling portion 54 disposed diametrically opposite the key 
portion 52 so that, upon rotation of the member 51 by 
movement of the handle 49 to the raised dotted-line po 
sition (Fig. 5), the coupling portion 54 will move through 
an opening 55 in the spider 31 and into a slot or notch 
56 formed in the ring 35 of the collar of the spider 3i 
to latch the collar to the sleeve 38. As the coupling 
portion 54 moves into the slot 56 in the ring 35, it will 
be seen that the key portion 52 will be moved out of 
the slot 53 in the shaft to permit relative rotation of 
the sleeve 38 and the shaft 13. Accordingly, with the 
coupling portion 54 disposed within the slot 56 of the 
ring 35, the spider 31 and the sleeve 38 are directly cou 
pled together for vertical adjusting movement upon ro 
tation of the hand wheel 26 and operation of the miter 
gear arrangement to rotate the shaft 3. 

It will be apparent that, with the handle 49 in its 
horizontal position, rotation of the shaft 13 will move 
the ba?is 42 in the groove 43 in the shaft either up 
wardly or downwardly depending on the direction of 
rotation of the hand wheel 26. As seen in Fig. 3, ro 

tation of the handwheel 26 in a clockwise direction will 
rotate the shaft 3 to effect movement of the balls 42 
upwardly along the spiral groove 43 in the shaft 13 to 
raise the ball retainer 44 and the sleeve 38 to also effect 
upward movement of the sleeve 38 and thereby the spider 
31 and plate 29 to a desired height on the shaft 13. In 
the event it is desired to vertically adjust the spider 
31 and plate 29 to a lower position on the shaft 13, ro 
tation of the handwheel 26 in a counterclockwise di 
rection will rotate the shaft 13 to cause the balls 42 to 
move downwardly in the spiral groove 43 in the shaft 
13 to thereby cause the sleeve 38, the spider 3 and 
plate 29 to be lowered until a predetermined desired 
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4. 
position on the shaft 13 is reached. After the vertical 
adjustment of the shelf, the handle 49 is rotated to its 
vertical position shown in the drawings to disconnect the 
sleeve 38 from the ring 35 and to permit the spider 3 
to pivot freely about the shaft 13 while the key portion 
52 of the latch member 51 will be received within the 
slot 53 in the shaft 3 to prevent relative rotation be 
tween the sleeve 38 and the shaft 3 and thus maintain 
the spider 3 and plate 29 in the desired position. 

It will be observed that each of the shelves 27 and 
28 may be adjusted independently over the other by prop 
erly positioning the handles to permit vertical move 
ment of the selected shelf while preventing similar move 
ment of the other shelf upon rotation of the threaded 
shaft; or, both shelves may be concurrently vertically 
adjusted when the handles are moved to their horizontal 
positions and the shaft rotated. 
While this invention has been described in its pre 

ferred form or embodiment, it will be apparent to per 
Sons skilled in the art, after understanding the improve 
ments, the various changes and modifications, may be 
made therein without departing from the spirit or scope 
thereof. It is aimed in the appended claims to cover all 
such changes and modifications. 
What is claimed is: 
1. A vertically adjustable, pivotal shelf structure com 

prising a rotatable vertical shaft having a spiral groove 
defining a screw thread on said shaft, and provided with 
a longitudinally extending keyway; a nut assembly in 
cluding balls positioned in said groove, and a retainer for 
said balls; a sleeve surrounding said shaft and said re 
tainer and secured to said retainer; a pivotal shelf hav 
ing a collar surrounding said shaft and seated on said 
sleeve; a member pivoted on said sleeve and having a 
key portion movable into said shaft keyway to prevent 
relative rotation of said sleeve and shaft, and having a 
coupling portion movable to connect said collar and 
sleeve for conjoint vertical movement of said sleeve and 
collar by said ball assembly during rotation of said shaft; 
manually operative means for effecting pivotal movement 
of said member to connect said coupling portion thereof 
with said collar while retracting said key portion thereof 
from said shaft keyway; and means for rotating said 
shaft. 

2. A vertically adjustable, pivotal shelf structure com 
prising a rotatable vertical shaft having a spiral groove 
defining a screw thread on said shaft, and provided with 
a longitudinally extending keyway; a nut assembly in 
cluding a plurality of balls in said groove, and a retainer 
surrounding said shaft and having spaced openings re 
ceiving said balls; a sleeve surrounding said shaft and 
receiving said nut assembly and having said retainer Se 
cured thereto; a shelf having a collar surrounding said 
shaft and pivotally supported on said sleeve; a latch mem 
ber pivotally mounted on said sleeve and having diametri 
cally oppositely laterally extending key and coupling por 
tions, said key portion being movable into said shaft key 
way to prevent relative rotation of said sleeve and shaft 
and said coupling portion being movable to connect said 
sleeve and collar, pivotal movement of said latch mem 
ber retracting said key portion thereof from said shaft 
keyway and moving said coupling portion thereof to con 
nect said sleeve and collar for conjoint movement of 
said sleeve and shelf vertically of said shaft during rota 
tion of said shaft and movement of said balls along said 
groove in said shaft; and means for rotating said shaft. 

3. A vertically adjustable, pivotal shelf structure com 
prising a rotatable vertical shaft having a spiral groove 
defining a screw thread on said shaft, and provided with 
a longitudinally extending keyway; a plurality of balls in 
said groove; a retainer surrounding said shaft and having 
spaced openings receiving said balls; a sleeve surround 
ing said shaft and having an enlarged bore at one end 
thereof for receiving said retainer and balls; a pin ex 
tending radially of said shaft and through aligned open 
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ings in said sleeve and retainer; a shelf having a collar 
surrounding said shaft and pivotally supported on said 
sleeve, said collar having a slot in one edge thereof; a 
latch member pivotally mounted on said sleeve and hav 
ing diametrically oppositely laterally extending key and 
coupling portions, pivotal movement of said latch mem 
ber in one direction moving said key portion thereof into 
said shaft keyway to prevent relative rotation of said 
sleeve and shaft and moving said coupling portion thereof 
from said slot in said collar, and pivotal movement of 
said latch member in the other and opposite direction re 
tracting said key portion thereof from said shaft keyway 
and moving said coupling portion thereof into said slot 
in said collar to connect said collar with said sleeve for 
conjoint vertical movement of said sleeve and shelf on 
said shaft during rotation of said shaft and movement of 
said balls along said groove in said shaft; and means for 
rotating said shaft. 

4. A vertically adjustable, pivotal shelf structure com 
prising a rotatable vertical shaft having a spiral groove 
defining a screw thread on said shaft, and provided with 
a longitudinally extending keyway; a plurality of balls in 
said groove; a retainer having spaced openings receiving 
said balls; a cylindrical ball race receiving said retainer 
and holding said balls in said groove and said retainer; a 
sleeve surrounding said shaft and having an enlarged bore 
at one end thereof for receiving said balls, retainer and 
race; a pin extending radially of said shaft and through 
aligned openings in said sleeve, race and retainer; a shelf 
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having a collar surrounding said shaft and pivotally sup 
ported on said sleeve, said collar having a slot in one 
edge thereof; a latch member pivotally mounted on said 
sleeve and having diametrically oppositely laterally ex 
tending key and coupling portions, pivotal movement of 
said latch member in one direction moving said key por 
tion thereof into said shaft keyway to prevent relative 
rotation of said sleeve and shaft and moving said coupling 
portion thereof from said slot in said collar, and pivotal 
movement of said latch member in the other and opposite 
direction retracting said key portion thereof from said 
shaft keyway and moving said coupling portion thereof 
into said slot in said collar to connect said collar with 
said sleeve for conjoint vertical movement of said sleeve 
and shelf on said shaft during rotation of said shaft and 
movement of said balls along said groove in said shaft; 
and means for rotating said shaft. 
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