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SELF-RETURN SWIVEL OF OPPOSED PLATE TYPE
Austin V. Miller and Howard S. Hunt, Louisviile, Ky., and

Evereit L. Thompson, New Albany, Ted., assignors to

Middietown Manufacturing Co,, Ine., Middletown, Ky.,

a corporation of Kentuoecky

Filed Jan, 13, 1964, Ser. No. 337,363
19 Cladms. (CL 248—417)

This invention relates to self-return swivels.

Couanter stools of the type having a back, i.e., a member
providing support for the back of am occupant, are
customarily provided with swivels. For various reasons,
it is desirable to provide swiveled counter stools with
self-return means urging the stool toward, and yieldably
holding it in a neutral position. The satisfactory ac-
complishment of this desideratum has been found dif-
ficult in swivels of the opposed plate type, wherein the
upper plate is mounted on the lower plate for horizontal
rotary movement about a vertical axis and is vertically
spaced from the lower plate slightly but sufficiently to
provide the clearance required for such horizontal rotary
movement.

The principal object of the present invention is, there-
fore, to provide a highly satisfactory self-return swivel
of the opposed plate type.

Other objects are: to provide a self-return swivel of the
opposed plate type which is so simply constructed as
to render it relatively inexpensive to manufacture and
assemble; to provide one which, when assembled, may
be easily and guickly installed; to provide cne which,
when installed, provides a smoocth quiet operating action
in a sturdy construction requiring relatively little main-
tenance; and to provide one which, when maintenance
is required, may be readily removed and either repaired
or replaced at low cost.

A specific object of this invention is to provide a pre-
ferred form of self-return swivel of the opposed plate
type which utilizes a spring long enough to insure balanced
spring pressure in opposite directions in the neutral posi-
tion and smooth spring pressure in either direction over
an operating angle of substantial value, say $0° more or
less in each direction.

The foregoing objectives of my invention are simply
and fully accomplished in the preferred embodiment of
my invention by modifying a swivel of the opposed plate
type in the following manmner, viz.: (1) providing the
inper face of the lower plate with an upwardly-open
groove, which extends in a complete circle about said
axis; (2) providing the inner face of the upper plate with
a corresponding downwardly-open circular groove, which
cooperates with the lower groove to form a longitudinal
circular passageway; (3) providing the lower plate with a
spring-stopping abutment which extends across the lower
groove within the confines of the lower plate; (4) provid-
ing the upper plate with a spring-compressing abutment,
which extends across the upper groove within the con-
fines of the upper plate and which, in the neutral posi-
tion, is vertically aligned with the lower abutment but
vertically spaced therefrom sufficiently to permit the
movement of the upper abutment in either direction; and
(5) providing the circular passageway formed by these
grooves with a helical spring which lengthwise extends
the full length of the circular passageway from one side
of neutral to the other and which diameter-wise fills both
halves of the longitudinal passageway sufficiently to place
a substantial portion (a) of its lower half at each end in
axial face-to-face relationship with the adjacent axial
face of the lower spring-stopping abutment and (b) of
its upper half at each end in axial face-to-face relation-
ship with the adjacent axial face of the upper spring-com-
pressing abutment.
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In the preferred embodiment, the length of the circular
passageway approximates the circumference of a com-
plete circle while the length of the spring is slightly
greater so that it must be compressed somewhat in order
to be installed within that passageway. With this ar-
rangement, the initial compression of the spring provides
a balanced spring pressure in opposite directions in the
neutral position of the swivel while its substantial length
insures the production of a smooth operating action in
each direction over a substantial operating angle of 50°
more or less. In other words, a spring 360° long when
slightly compressed permits the securement of optimum
(or at least highly satisfactory) performance over a seat
moving angle of 200° from one extreme limit to the
other.

Springs shorter than 360° can be employed with a
somewhat proportional sacrifice in performance. This
reduction must be kept within practical limits and, when
this is done, the sacrifice in performance may be mini-
mized if the ratio of spring length in degrees to the angle
of seat movement remains at a value approximating
360°:200° or 1.8:1.0. Neverthless, while springs shorter
than 270° may be used in some cases, they are not
recommended for general use.

In the preferred embodiment the lower spring-stopping
abutments and the upper spring-stopping abutments lie cn
opposite sides of a horizontal plane passing centraily
through the clearance space between the plates. How-
ever, these stop abutments may project through that plane
so long as the lower spring-stopping abutments are out
of the horizontal rotary path of movement of the upper
spring compressing abutments. In any event, it will be
appreciated that the use of our invention involves only
the simplest of inexpensive changes in the manufacture
of the swivel and that these changes do not complicate the
manufacture, assembly, operation or maintenance of the
construction or otherwise appreciably increase the cost
thereof.

The invention is illustrated in the drawings wherein:

FIG. 1 shows a conventional counter stool in its normal
relationship to a conventional food-service counter;

FIG. 2 is a top plan view of a self-return swivel made
in accordance with our invention, the top plate in this
view being rotated 45° counter-clockwise out of its neutral
position and being partly broken to show the “self-return”
spring and its relationship to the spring-stopping abut-
ment of the lower plate and the spring-compressing abut-
ment of the upper plate;

FIG. 3 is a vertical central section taken along line
3—3 of FIG. 2, this view showing how the lower spring-
stopping abutment blocks the lower half of one end of
the spring;

FIG. 4 is an exploded view of the swivel as seen in
FIG. 3 except that the upper plate is now shown in its
neutral position;

FIG. 5 is a fragmentary vertical section taken centrally
through the center portion of the swivel to show the rela-
tionship of the cooperating upper and lower abutments
when the upper plate has been rotated out of its neutral
position over an angle of desired maximum value, say
100°;

FIG. 6 is a fragmentary section corresponding to one
taken through the swivel along the right end portion of
line 3—3 of FIG. 2 when the upper plate is in tis neutral
position, this view showing the neutral position réla-
tionship of the upper spring-compressing abutment and
the lower spring-stopping abutment;

FIG. 7 is a somewhat schematic view illustrating the
relationship of the spring-stop and spring-compressing
abutments to the spring;

FIG. 8 is a schematic view illustrating a modification
in a manner similar to that of FIG. 7; and
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FIG. 9 is a fragmentary view of a modified arrange-
ment of the spring-stopping and spring-compressing abut-
ments adjacent one or both erds of the spring.

A counter stool is shown in FIG. 1 as it appears when
conventionally positioned before a cecnventional service
counter I, This counter stool conventionally comprises:
a pedestal base 2; a seat 3 having a back 4; and a self-
return swivel 5 mounting the seat 3 upon the upper end
of the pedestal base 2 for limited rotational or angular
movement about the vertical axis of the pedestal.

The self-return swivel § holds the seat 3 in its neutral
position wherein it “faces” the counter 1. An occupant,
desiring to occupy the seat, will normailly rotate the seat
about 90° out of neutral, occupy it and then tuirn to face
the counter 1, during which the occupant normaily rotates
the seat back to its neutral position. Upon leaving the
seat, the occupant will once again rotate it approximately
9G° but this time, when the occupant releases the seat,
it will automatically return to the neutral position shown.

FIGS. 24 show a swivel of the epposed plate type
which may be made in accordance with any of the con-

entional swivel designs such as that disclosed in U. S.
Patent No. 3,025,116. The particular swivel plate illus-
trated is conventional to the extent that it includes: a pair
of sheet metal plates; outer annular ball bearing means;
and centrally-disposed plate-securing means.

The plates consist of a lower stationary plate 7 and an
upper rotary plate § assembled-in spaced face-to-face re-
lationship. The said stationary lower plate 7 is adapted
for firm attachment to said stationary pedestal base 2.
The rotary upper plate 8 is adapted for firm attachment
to said rotary seat 3. Both plates have (a) aligned
center holes with a common vertically extending axis,
(b) corresponding relatively-yieldable concentric center
portions C located immediately adjacent said center holes,
(c) corresponding concentric outer portions O located
along the peripheries of the plates and spaced outwardly
a substantial distance.from said concentric center portions,
and (d) corresponding concentric intermediate portions
I located between said concentric center and outer por-
tions.

The outer annular ball bearing means 9 is sandwiched -

etween said concentric outer portions O of said spaced
plates to facilitate the spacing of said plates and the anti-
frictional rotation of the rotary plate relative to the sta-
tionary plate about said common vertical axis.

The centrally disposed plate-securing means adjustably
secures the plates in assembled relationship for relative
rotation about said vertical axis,
shaft 1@ extending vertically through the center holes of
the plate and (2) a pair of clamping members mounted
on opposite ends of the shaft for relative adjusting move-
ment toward and away from each other to clamp the
vieldable center portions of the plate in assembled re-
lationship with-a clamping pressure which may be ad-
justed in one direction and the other to increase and de-
crease the force required to produce relative rotation be-
tween the plates. The lower end of said adjustable secur-
ing means is in the form of an enlarged head 11, which
is located at and formed integrally with the lower end
of the stub shaft 18. The upper end of said adjustable
securing means includes (1) an-adjustable clamping nut
12 threaded to the upper end of the stub shaft 18 and (2)
a center ball bearing assembly which is interposed beween
said adjustable clamping nut 12 and the outer face of
said concentric center portion of the adjacent upper
swivel plate 8 so as to transmit the claming pressure
from said clamping nut 12 to said adjacent plate 8
through rolling bearing engagement and thereby facili-
tate relative rotation therebetween. The center ball bear-
ing assembly includes a circular series of ball bearings
13, an upper ball bearing race formed on the underside
of the adjustable clamping nut 12 and a lower ball bearing
race provided by a washer-like member 14 encircling

It includes (1) a stub .
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4
stub shaft 19 adjacent to but separatzly fabricated from
said upper plate 8.

Stated somewhat specifically, the preferred embodiment
of our improved arrangement for urging the rotary upper
plaie § toward and yieldably holding it in a neutral posi-
tion comprises: groove-providing imeans; spring-retuin
means; and a stop means. The groove-providing means
provides the inner faces of said lower and upper plates
with opposed (lower and upper) grooves i7 and i8 co-
operatively forming between said plates a longitudinal
passageway 19 which extends circularly about said axis.

The spring-return méans urges said rotary plate toward,
and yieldably holds it in, its neutral position. The spring-
return means includes: a spring; spring expansion-stopping
means; and spring-compressing means. The spring means
is in the form of an elongate helical spring 29 positioned
between the inner faces of said plates 7 and 6 arranged
to extend longitudinally in and along said circular pas-
sageway 19. It hasits uppermost and lowermost portions
in the upper and lower plaie parts of said passageway
i9. The spring-expansion-stopping means 21 is mounted
on the lower stationary plate and arranged to present a
pair of opposite side faces providing stationary lower
spring expansion-stopping abutments within the confines
of the lower groove i7. One spring expansion-siopping
abutment axially faces the lower half of one end of spring
28 and the other axially faces the lower half of the op-
posite end of spring 29. The spring-compressing means
is mounted on the upper rotary plate for movement there-
with and arranged to present a pair of opposite side faces
providing upper spring-compressing abutments within the
confines of the upper groove 8. One spring-compressing
abutment axially faces the upper half of said one end of
spring 29 and is operative, when said rotary plate is
moved in one direction out of its neutral position, to com-
press said spring against the staticnary . spring-stopping
abutiment 21 at the other end of the spring. The other
spring-compressing abutment 22 axially faces the upper
half of the other end of spring 28 and is operative, when
said rotaiy plate is moved in the opposite direction out
of its neutral position, to compress said spring 26 against
the stationary spring-stopping abutment Z1 at said one
end of the spring.

The stop means functions to limit the angular move-
ment of the upper rotary plate 8 in each direction out
of its neutral position. It includes a spaced pair of
stationary lower abutments 25 and 27 on the lower plate
7 and an upper abutment 26 interposed between lower
abutments 25 and 27 and carried by the upper plate 8 in
position to engage one lower plate abutment 25 when the
upper plate is rotated in one direction to a predetermined
extent out of its nmeutral position and the other lower
plate abutment 27 when the upper plate 8 is rotated in
the opposite direction a predeterinined extent out of its
reutral position.

The passageway 192 preferably is located in tlie outer
portion O of the swivel plate in order to maximize its
length and thereby permit the use of a long spring 29
as to maximize the operating angle and promote smooth-
ness in the operating action of the swivel. This passags-
way preferably is located adjacent the circular passage-
way for the ball bearings ¢ so as to avoid clamping the
spring 2% between the yi¢ldable plates 7 and 3.

The spring 28 should be longer than the length of the
passageway 19 in which it is fitted. The excess length of
the spring should be such as to insure a firm balanced
pressure which tends to hold the rotary plate yicldably
in its neutral position. The magnitude cf this excess
length may vary, depending upon the other specifications
of the spring.

The stationary spring-stopping abutment 21 preferably
is located at one side or the other of the stationary plate
as distinguished from the front side thereof which would
correspond to the front side of the seat 3.

In the construction shown, the movement limiting
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abutments 25-27 are located in the intermediate section
of the swivel but they may be located wherever they
can be accommodated. These abutments may be con-
ventionally formed simply by pressing metal tongues out
of each plate. They should, of course, be so located
as to prevent the spring 28 from being compressed to an
excessive degree. However, the preferred arrangement
of FIGS. 2-7, readily accommodates a rotary movement
somewhat greater than 100° in one direction but, since
100° is sufficient to meet substantially all of the reason-
able rotary movement requirements of self-return swivels,
the stops 25-26 and 26—27 are positioned correspondingly.
Thus, in FIG. 2, wherein the rotary plate has been ro-
tated 45° counter clockwise, it will be appreciated that
it must be rotated in the counter clockwise direction more
than an additional 45° in order to engage the counter
clockwise stop on the lower plate.

In the preferred form, good results have been obiained
with a square 734" x 73" x 78" self-return swivel plate
of the character shown; a plate thickness approximating
14”; a cross-sectional inside diameter of 38" in the pas-
sageways for the ball bearings 8 and for the spring 23;
a clearance of .116"” between the inner faces of the plates
along each side of the passageways for bearings 9 and
spring 28; a clearance of 142" between the stationary
spring-stopping and rotary spring-compressing abutments
in the neutral position; an oil tempered spring having a
diameter of .335” and a relaxed length of 17.75" to 18.07,
said spring approximating 734 turns per inch of .054”
steel wire; and a spring-accommodating length approxi-
mating 15.7” in passageway 19.

In the FIGS. 2-7 construction, the lower plats engages
the lower horizontal half of the spring 28 while the uppar
plate engages the upper horizontal half thereof. This
construction is schematically illustrated in FIG. 7, but,
for the sake of clarity, FIG. 7 shows the lower plate en-
gaging the inner vertical half. FIG. 7 also portrays the
spring-stopping and spring-compressing means 23i-22 on
each plate as if each of them was somewhat divided to
provide two separate abutments, one for clockwise and
the other for counter clockwise action. This is done
to emphasize the fact that the number and location of the
stops on cne plate or the cther may be varied and this is
particularly true where a shorter spring 28 is used.

In accordance with another feature of our invention,
access to circular passageway 19 for spring assembly and
removal purposes is created by providing one or the other
of the swivel plates 7 and 8 with an access opening on the
spring engaging side of its spring engaging abutment.
Thus, in FIG. 2, the top plate 8 is provided with an open-
ing 2% providing access to the passageway 19 on and
adjacent to the counter-clockwise side of its stop 22. A
similar opening may be provided on and adjacent to the
clockwise side of that stop but, since it is not necessary,
it is not shown. With this arrangement, the swivel may
be completely assembled in every respect except for the
assembly of the spring 28. To complete the assembly
in all respects, the spring 20 can be inserted into passage-
way 19 through access opening 29. Whenever necessary,
it may be removed through that opening without dis-
mantiing the swivel.

FIG. 8 is a schematic representaticn similar to FIG.
7 of a modification of the FIG. 2-7 structure. In this
modification a spring having a relaxed length approxi-
mating 13%2” is compressed into a circular passageway
(such as 19 of FIGURE 6) which has a spring accommo-
dating length approximating 11.8"” and extending over
an angle of 270°. If the ratio of spring length in degrees
(270°) to the angle of seat movement remains at a value
of 1.8:1, then the angle of seat movement will approxi-
mate 150°. This angle may, however, be increased to at
least 180° and possibly 200°. In FIG. 8, two spring-
stopping and two spring-compressing abutments are pro-
vided. For example, in the neutral position of the swivel,
one spring-stopping abutment 219 is vertically aligned
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at one end of the spring 289 with cne spring-compressing
abutment 229 while the other spring-stopping abutment
211 is vertically aligned at the opposite end of spring
280 with the other spring-compressing abutment 221.
If some idling movement of the FIG. 8 rotary plate can
be tolerated, when the swivel is unrestrained, the 90°
spacing between the upper or rotary plate abutments 220
and 22% may be reduced. If reduced to 66°, the rotary
swivel can swing idly through an angle of 30° without
undergoing any spring action. With only one upper
abutment, the rotary plate can swing idly through an angle
approximating 90°.

In the FIG. 27 construction and in the FIG. 8 modi-
fication thereof, the spring-stopping abutments remain
“within the confines of the lower plate” while the spring-
compressing abutments remain “within the confines of the
upper plate.” In other words, the lower stop 21 (or 219)
is spaced below and tie upper stop 22 (or 229) is spaced
above a herizontal plane centrally disposed between
plates. A modfication of this arrangement is illustrated
in FIG. $ wherein one plate, preferably the lower plate
7, is provided with a spring-stopping abutment in the
form of a screw 310 which projects upwardly through
passageway 19 in position to abut one portion of one end
face of said spring while the upper plate is similarly pro-
vided with one abutment in the form of screw 32¢ pro-
jecting downwardly through passageway 19 in position
to abut a different portion of said one end face of said
spring. The bottom plate preferably has one set of
two screws 319 in order to provide balanced spring en-
gaging action. In the 360° arrangement of FIG. 9, two
bottom screws 319 cooperate with one top screw 329
(or vice versa) to provide one set of spring emgaging
abutments accommodating movement in both directions.
Two such sets are necessary for the 270° arrangement
of FIG. 8.

While the foregoing type of self-return swivel is admir-
ably suited for use in counter stools, it is equally well
suited for use in dinette chairs, lounge chairs and various
other products. Its simplicity renders it relatively inex-
pensive to manufacture, assemble, install and maintain.
It provides a sturdy structure having a smooth quiet and
dependable operating action which should require rela-
tively little maintenance and which, when maintenance is
required, may be readily removed and either repaired or
replaced at low cost.

The term “spring-actuating abutment” is intended to be
identical in meaning to the term “spring-compressing abut-
ment”; hence may be used interchangeably therewith.

Having described our invention, we claim:

1. In a self-return swivel of the cpposed plate type
wherein the upper plate is verticalily spaced from the lower
plate and mounted thereon for horizontal rotary move-
ment about a vertical axis, an improved arrangement for
urging the rotary plate toward and yieldably holding it in
a neutral position, comprising:

(A) means providing the inner faces of said Jower and
upper plates with opposed grooves cooperatively
forming, between said plates, a longitudinal passage-
way which extends circularly about said axis; and

(B) means urging said rotary plate toward, and yield-
ably holding it in its neutral position, said means in-
cluding

(1) an clongated helical spring extending longitu-
dinally in and along said circular passageway,
(2) spring-stopping means
(a) providing a pair of stationary abutments
mounted on the lower stationary plate, one
to abut one end of said spring and the other
to abut the other end thereof, and
(3) spring-compressing means
(a) providing one actuating abutment, which
is stationarily mounted on the upper rotary
plate to abut one end of said spring and
which is operative, when the upper plate is
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moved one way out of said neutral position,
to compress said spring in one direction
against said other stationary abutment,

(b) providing another actuating abutment,
which is stationarily mounted on the upper
rotary plate to abut the other end of said
spring and which is operative when the
upper plate is moved the other way out of
said neutral position, to compress said
spring in the other direction against said one

(1

8

(B) one of said swivel plates has an access opening for
the insertion and removal of said spring,

(1) said access opening being located adjacent one
end of said spring when the swivel is in its neu-
tral position.

7. The swivel of claim 6 wherein:

(A) said spring-stopping means on the lower plate is
located at the neutral position of said swivel; and
(B) when said upper plate is in its neutral position, said

spring extends continuously approximately 360° from

stationary abutment. 10 one side of said spring-stopping means to the other
2. The improved arrangement of claim 1 wherein: side thereof. :
(A) each actuating abutment is carried by the upper 8. The swivel of claim 7 wherein:
rotary plate for movement along circular paths which (A) when said upper plate is in its neutral position, said
clear the lower stationary abutments. 15 spring-compressing means is vertically aligned with

3. The improved arrangement of claim 2 whersin:
(A) in the neutral position of said swivel, said spring is
partially compressed between said staticnary abut-

and vertically spaced from said spring-stopping
means.
9. A self-return swivel of the opposed plate type hav-

ing an eclongate helical spring for urging the rotary plate
toward and yieldably holding it in a neutral position,
comprising:

ments.
4. The improved arrangement of claim 3 wherein:
A X . 20
(A) one of said swivel plates has an access opening to

facilitate the insertion and removal of said spring,
(1) said access opening being located adjacent one
end of said spring when the swivel is in its neu-
tral position.

ments; and

(A) a lower horizontal stationary plate;

(B) an upper horizontal rotary plate;

(C) means rotationally mounting said upper plate on,
and in vertically spaced relationship relative to said

S. A self-return swivel of the opposed plate type, com- 25 lower plate for limited horizontal rotary movement
prising: about a vertical axis of rotation in either direction
(A) a lower horizontal stationary plate; - out of a neutral position;
(B) an upper horizontal rotary plate; (D) means providing the inner faces of said lower and
(C) means rotationally mounting said upper plate on, 5, upper plates with opposed grooves cooperatively
and in vertically spaced relationship relative to said forming between them a longitudinal passageway
lower plate for limited horizontal rotary movement which extends circularly about said axis;
about a vertical axis of rotation in either direction E) s(;ir)mg-stoyg‘mg means
out of a neutral position; providing a pair of stationary abutments
(D) means providing the inner faces of said lower and g5 mounted on the lower stationary plate,
upper plates with opposed grooves cooperatively (a) one to abut the lower haif of one end of
forming between them a longitudinal passageway a spring in said passageway, and
which extends circularly about said axis; and (b) the other to abut the lower half of the
(E) means urging said rotary plate toward, and vield- . other end of said spring; and
:ablly él_olding it in, its neutral position, said means 49 (F) s(plr)mg-con}g_r:ssmg means ¢ actuati butment
including ) providing a pair of actuating abutments
(1) an elongate helical spring extending longitu- mounted on the upper rotary plate for move-
(zc)linall_y int and along said circular passageway, me(n;)ﬂ;i?:‘gtsém @ half of said .
spring-stopping means ; abut the upper half of said one en
(a) prmtricciling ?hpalir of stationary abutments 44 gf)e?" :_Préng ];n Sﬂl(ﬁ}dpastsagewilli and beinﬁ
mounted on the lower stationary plate, operalive, when said rotary plate is move:
(1) one abutting the lower half of one in one direction out of its neutral position,
end of said spring and to compress said spring against said other
(2) the other abutting the lower half of stationary spring-stop abutment, and
the other end of said spring, and 50 (b) the other to abut the upper half of the
(3) spring-compressing means other <-3nd of a _spn'ng in said passageway
(a) provig‘ing a ﬁair of actuating abutments ?Hd bemdg PPeﬂr]atIV‘:ilWhgp sati-d rotax;y ;;la.te
mounted on the upper rotary plate for is moved in the other direction out of its
movement therewith, ) P neutral position, to compress said spring
(1) one abutting the upper half of said 55 against said one stationary spring-stop abut-
one enc'1 of saicé spring and being opera- 19. The swiggn;'f claim 9 where]
tive, when said rotary plate is moved : : erein:
in one direction out of its neutral posi- (A) one of said swivel plates has an access opening to
tion, to compress said spring against facilitate the insertion and removal of said spring,
said other stationary spring-stop abut- g (1) said access opening being located adjacent one
ment, and end of said_ passageway when the swivel is in its
(2) the other abutting the upper half of neutral position.
said ott'her eni of sai% spn'tng andl being References Cited by the Examiner
operative, when said rotary plate is
moved in the other direction out of jts 65 UNITED STATES PATENTS
peutral position, to compress said 1,782,270 11/30 Mendenhall ___________ 248417
spring against said one statiomary %%g’ggg 1(9); 2(3) ]C)arl_son ______________ 248—418
spring-stop abutment. ,329, avies —______________ 248417
6. The swivel of claim 5 wherein: 2,413,455 12/46 Kiefer ._.____________ 248417
(A) in the neutral position of said swivel, said spring 7o 2091407 10/54 Kupski _______________ 248417
is partially compressed between said stationary abut- 2,779,642 1/57 Matthews _____________ 248349
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