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Patented June 22, 1954 2,681,783 

UNITED STATES PATENT OFFICE 
2,681,783 

SELF-ILEVELING DEVICE 

William J. Smith, Oregon City, Oreg. 
Application October 18, 1950, Serial No. 190,783 

(C1. 248-82) 4 Claims. 

This invention pertains to self-leveling devices, 
and relates, particularly to the novel construc 
tion of a device by which to maintain objects 
mounted thereon in a horizontal plane when the 
device is mounted upon an unstable support. 

It is a principal object of the present inven 
tion to provide a self-leveling device which is 
eSSentially a Self-contained unit of but three co 
Operating parts which are caused to move freely 
With relation to each other in response to forces 
of gravity. 
Another important object of this invention is 

the provision of a self-leveling device which op 
erates to maintain an object mounted thereon 
in a horizontal plane but prevents horizontal ro 
tation of the object. 
A further object of this invention is to pro 

vide a self-leveling device of simplified and there 
fore economical construction and which is sturdi 
ly built yet delicately responsive to forces of grav 
ity. 
These and other objects and advantages of the 

present invention will appear from the following 
detailed description taken in connection with the 
accompanying drawings, in which: 

Figure 1 is a perspective view of a self-leveling 
device embodying features of this invention, parts 
thereof being broken away to disclose details of 
construction; 

Figure 2 is a sectional view taken through the 
center of the device shown in Figure 1; 

Figure 3 is a sectional view taken along the 
line 3-3 on Figure 2; 

Figure 4 is a sectional view of the self-leveling 
device similar to Figure 3 and showing the same 
mounted upon a boat; 
- Figure 5 is a sectional view similar to Figure 2 
and showing the self-leveling device in operation 
upon an angularly disposed support; 

Figure 6 is a sectional view similar to Figure 2 
ShoWing a modified form of Self-leveling device 
embodying features of this invention; and 

Figure 7 is a sectional view showing a still fur 
ther modified form of Self-leveling device emi 
bodying features of this invention, the same be 
ing shown in tilted position by dotted lines. 

Stated briefly, the self-leveling device of the 
present invention comprises a hollow ball, a 
socket freely overriding the ball, and a counter 
Weight Suspended from the Socket. 

Referring particularly to Figures 1 to 6, inclu 
sive, the self-leveling device is shown to comprise 
a pedestal-type base provided with spaced holes 
2 for receiving bolts 3 or other fastening means 
by which the base may be secured to an unstable 

5 

5 

20 

25 

40 

45 

50 

55 

2 
Support. Examples of the latter may include the 
deck or other structural member of a boat or air 
plane. 
Mounted upon the central column of the base 
is a hollow ball which is formed of the lower 

Semi-Spherical Section is and the upper comple 
mentary Segment 5. Section 4 may be secured to 
the base by any of various conventional means 
Well-knoWn in the art, such as by the Welding 
shown in Figure 2. Alternatively, the base and 
Section 4 may be formed as an integral unit, as 
shown in Figure 6. Section 4 and segment 5 are 
provided with complementary interengaging 
shoulders 7 along their abutting edges, as illus 
trated, and are there preferably secured together 
detachably by means of Set, ScreWS 8 for purposes 
explained in detail hereinafter. Thus, the sec 
tion 4 and Segment 5 cooperate to form a hollow 
ball Which is provided with a circular opening 
defined by the circumferential edge 9 disposed 
diametrically opposite the base . 
A substantially semi-spherical hollow socket 
is arranged to override the hollow ball. in 

the embodiments illustrated in Figures to 6, 
inclusive, the inner diameter of the Socket is 
Somewhat greater than the Outer diameter of 
the ball in order to provide sufficient space there 
between for the ball bearings and their re 
tainer ring 2. The diameter of the bearing 
ring 2 is chosen, in the embodiments illustrated, 
so that the bearings are disposed Substantially 
midway between the circumferential edge 3 of 
the socket O and the circumferential edge 9 
of the ball segment 5, as best shown in Figures 2 
and 6. In this manner the bearingS may roll upon 
the adjacent surfaces of the segment 5 and Socket 
f within the limits of said edges as the Self-level 
ing device is actuated by movement of the un 
stable Support. 

Flexible circular Washers 4 and 5 aire Secured 
in circumferential grooves adjacent the edges 9 
and 3, respectively, for sliding contact with the 
adjacent surfaces of the socket 0 and segment 
5, respectively. These washers function to pre 
vent displacement of the bearing ring 2 and also 
to prevent entrance of dirt into the bearing area. 
If desired, the washers may be replaced by lugs 
6 and , as illustrated in Figure 6. These lugs 

are disposed at spaced intervals about the cir 
cumference of segment 5 and project fron th& 
outer surface of the latter adjacent edge 8, and 
from the inner surface of the Socket adjacent 
edge 3, respectively. The lugs function in man 
ner similar to washers 4 and 5 to prevent dis 
placement of the bearing ring 2. 
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It is to be noted here, with reference to Figures 
2 and 5 of the drawings, that, by the illustrated 
use of the single ball bearing ring 2, only the 
Outer Surface of the ball segment 5 and the 
complementary inner surface area of the Socket 
i.e., i. e., the area, disposed between the washers 
4 and 5 in Figure 2, need be machined to 

proWide Smooth rolling Surfaces for the ball bear 
ings ff. However, those skilled in the art will 
recognize that various other means and methods 
may be enployed in Substitution for the ball 
bearing arrangement described hereinbefore to 
promote maximum freedom of noVenent be-, 
tWeein the bail and socket. One alternative is 
described hereinafter with reference to Figure 
7. Another alternative, not illustrated, is to 
provide a plurality of ball bearings mounted in 
circumferential grooves formed in the inner face 
of the Socket, adjacent the edge 3 and in 
the outer face of segment 5 adjacent the edge 9. 

Referring now particularly to Figures 2 and 6 
of the drawings, a counterweight 8, preferably 
of solid CCInstruction and of heavy mass, is sus 
pended within the hollow ball by means of a 
rod 9 secured at its lower end to the counter 
weight and at its upper end to the socket D. In 
Figure 2 the upper end of rod 9 is reduced in 
diameter and projects through holes provided 
in the socket and a platform 2. The socket 
and platform are thus secured together by means : 
of nut 2. In Figure 6 the rod 9 is Secured at 
its upper end only to the socket 0. The plat 
form - 2 is mounted detachably upon the socket 
by means of interengaging cylindrical langes 
22 and 23 secured to the socket and platform, 
respectively. In both cases the platform fune 
tions as a base upon which to mount an object 
which is to be maintained level, as explained 
in detail hereinafter. 

It is to be observed that the counterweight : 
is of Substantially semi-spherical shape having 
a diameter slightly smaller than the inner di 
ameter of the hollow ball. The counterweight 
is installed within the ball section 4 before seg 
ment 5 is attached. The latter is then mounted 
upon the section 4 and secured in place by set 
screws 8. The counterweight may be of any 
other shape desired, it being necessary only that 
it be contained within the ball. The shape and 
size illustrated is preferred, however, in order 
to prevent undesirable movement of the counter 
weight within the ball. 
In the enbodiment illustrated in Figures 1 

to 5, inclusive, picVision is made to prevent axial 
rotation of the platform 29 relative to the base is 
land hence relative to the unstabie support upon 
Which the base is mounted. This provision is 
afforded by the following means: A pair of pins 
24 are arranged to extend radially outward from 
diametrically opposite sides of the counterweight 
8. These pins project along a line extending 
through the point which defines the center of 
rotation of the hollow ball and socket. The pins 
extend into guide slots 25 which are formed in 
the inner surfaces of the section 4 and segment 
5. The width of these slots is substantially equal 
to the diameter of the pins 24, whereby to re 
ceive the latter freely for sliding and pivotal 
contact without permitting excessive lateral 
displacenent of said pins. The slots - 25 extend 
in a plane normal to the plane of the base 
and are arranged at diametrically opposite sides 
of the hollow ball. 
The length of slots 25 is determined by the 

maximum angle through which the device is 
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4. 
to operate effectively to maintain the platform 
2 upon a horizontal plane. In the illustration, 
the device is constructed to operate effectively 
through approximately 88, i. e. to maintain 
the platform in a horizontal plane during tilt 
ing of the base to approximately 44 in any 
direction from a Veitical line. Accordingly, the 
arcuate length of Slots 25 shown in the draw 
ing is at least 88°, measured radially from the 
center of the hollow ball. 

It Will be apparent to those skilled in the art 
that the effective maximum angle of operation 
of the present device is also determined by the 
size of the opening in the ball defined by the 
circumferential edge 9. Thus, in the foregoing 
illustration, the diameter of said opening is 
greater than about 88 by the diameter of the 
Supporting rod 9. 
The device illustrated in Figures 1 to 5, in 

clusive, operates to maintain the platform 20 
in a horizontal plane and to prevent horizontal 
rotation of the platform, as follows: Let it be 
assurned that the base is tilted in the plane 
Of the drawings from the position shown in 
Figure2 to the position shown in Figure 5. Dur 
ing this tilting of the base, the pins 2: merely 
Slide along the guide slots 25 because the latter 
are disposed in the same plane in which the 
base - is being rioved... et it inow be assumed 
that the base f is tilted in a plane perpendicular 
to the plane of the drawing from either of the 
positions shown in Figures 2 and 5. During such 
tilting the pins 2:3 pivot axially within the guide 
slots 25 because Said pins are positioned in line 
With the center of rotation of the hollow ball 
and the SOcket 9. Thus, it is apparent that the 
tilting of base in any direction within the limits 
defined by tha opening in the hollow ball and 
by the length of slots 25 may be accommodated 
by the simultaneous axial rotation and longi 
tudinal movement of pins 24. Within the guide 
slots 25. 
The interengagement of the pins and Siots 

operates additionally to prevent horizontal ro 
tation of the platform 2. This feature affords 
particular utility of the device aboard a ship 
or boat for nouriting a compass upon the plat 
form 2. Referring to Figure 4 of the drawings, 
the cooperating guide slots 25 and pins 24 per 
mit the boat 26 to roll and pitch in any direc- . 
tion without disturbing the horizontal position 
of a compass mounted upon the platform 2). 
The slots and pins prevent horizontal rotation 
of the platform, however, and thus the compass 
is maintained in its required position relative 
to the longitudinal center line 2 of the boat. 
It will be understood that the pins 24 need not 
be arranged in line with the center line 27, as 

65 

shown, but may be disposed in any other position 
desired. It is preferred, in any case, to position 
the pins 24 aind slot 25 in the line of direction 
in which abrupt movements of the unstable sup 
port most frequently occur. In this manner the 
shearing strains exerted upon the pins 24 are 
reduced to a minimum. 
The modification illustrated in Figure 6 of the 

drawing differs in general construction from the 
device of Figures 1-5, inclusive, in the absence of 
the pins 24 and guide slots 25. Incidental differ 
ences reside in the manner of detachably mount 
ing the platform 20, as explained hereinbefore, 
and in the shape of the counterweight 8. In the 
latter instance, the counterweight comprises a 
substantially greater portion of a sphere than 
does the counterweight previously described. The 
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shapes illustrated are merely suggestive of sev 
eral, it being understood that the counterweight 
may comprise a complete sphere if desired. 
The device shown in Figure 6 not only provides 

for the maintenance of the platform 20 in a hori 
ZOntal plane during movement of the base , but 
also permits horizontal rotation of the platform. 
This latter motion is permitted because rotation 
of the counterweight about a vertical axis is not 
restricted by the pins 24 and registering slots 25 
provided in the structure previously described. 
This feature affords utility of the device for vari 
ous purposes such, for example, as a mounting 
for a deck chair, whereby to maintain the chair 
level during motion of the boat and also to permit 
the chair to Swivel in a horizontal plane. On the 
other hand, if it is desired to restrict horizontal 
rotation of the chair, the device shown in Figures 
1-5 of the drawings may be employed. 
The modification shown in Figure 7 of the 

drawings differs primarily from the structures 
described hereinbefore in the arrangement of the 
counterweight. The device comprises a hollow 
Spherical ball 30 which is open at both upper 
and lower ends. The ball is mounted upon an 
enlarged cylindrical housing 3, with the lower 
opening of the ball registering with a hole 32 
provided in the housing. The ball is secured 
in place by Such means as bolts 33 extending 
through the out-turned flange 34 defining the 
periphery of the lower opening of the ball. The 
housing 3 is in turn Secured to a base 35 by 
means of bolts 39. 
A substantially semi-spherical socket 37 having 

an inner diameter Substantially equal to the outer 
diameter of the hollow ball 30 is arranged over 
the upper opening of the ball for sliding contact 
with the latter. The contacting Surfaces of the 
ball and Socket may be greased or otherwise 
treated to reduce friction and promote freedom 
of motion. Grease seals 38 and 39 may be pro 
vided adjacent the upper opening of the ball 30 
and the circumferential edge of the Socket 37, 
respectively, to retain the grease therebetween. 
Alternatively, the anti-friction ball bearing ar 
rangment described hereinbefore may be en 
ployed if desired. 
The socket 3 supports a platform 40 which is 

secured thereto by means of the nut 4 which is 
threaded onto the upper end of rod 42. This rod 
is secured to the socket 37 and depends therefrom 
through the hollow ball 30 and into the housing 
3. A counterweight 43 of substantial size and 
weight is mounted upon the lower end of rod 42. 
Thus, the counterweight is displaced a greater 
distance from the center 44 of the hollow ball 
than are the counterweights of the structures de 
scribed hereinbefore. This latter construction is 
used to advantage for supporting objects of con 
siderably greater weight upon the platform 40 
than can be supported effectively upon the plat 
form 20 of the previously described devices. 
In order to prevent horizontal rotation of the 

platform 4 with respect to the housing 3, means 
similar to the pins 24 and guide slots 25 previ 
ously described may be provided, as follows: An 
arm 45 is secured to rod 42 at the center 44 of 
the hollow ball 3. The arm extends perpen 
dicularly to rod 42 and terminates at its ends 
adjacent the inner surface of the ball 39. Pins 
46 are provided on the opposite ends of the arm 
45 and they extend into the guide slots 47 formed 
at diametrically opposite sides of the hollow ball 
30. The slots extend in a plane normal to the 
plane of base 35, in manner similar to slots 
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25 described hereinbefore. The length of slots 4 
and the Openings in the hollow ball 30 determine 
the angle through which the device will operate 
to maintain the platform 40 in a horizontal plane, 
as previously described. 

It is to be understood that the arm 45, pins 
46 and slots 47 need not be provided if restric 
tion of horizontal rotation of the platform 40 is 
not desired. By elimination of these elements, 
the device operates in the manner of the device 
illustrated in Figure 6. 
A ring of rubber 48 or other resilient material 

is preferably secured to the inner surface of the 
housing 3 in proper position for engaging the 
Counterweight 43 when the housing is tilted to 
its maximum limits, as illustrated in dotted lines 
in Figure 7. This ring forms a cushion to absorb 
the shock of impact of the counterweight, where 
by to decrease the Sound of impact and to pre 
vent damage to the housing. 

It Will be apparent to those skilled in the art 
that the ball 30 may be mounted directly upon 
an elevated base without the necessity of hous 
ing 3, in which case the flange 34 constitutes 
a base for the device. For example, the ball 
may be secured to a floor and the rod and coun 
terweight suspended below the floor to any dis 
tance. This may be desirable when a large ob 
ject Such as a table or bed is to be supported 
upon the Socket, 3. 

It will be further apparent to those skilled 
in the art that various changes may be made 
in the structural details described hereinbefore 
and illustrated in the drawings without depart 
ing from the scope and spirit of the present 
invention. For example, the pins 24 or 46 may 
be formed as integral parts of the counterweight 
8. Or arm 45, respectively. In either case a ring 

of ball or roller bearings may be mounted upon 
the pins, if desired, to promote freedom of move 
ment of the latter. Alternatively, each of the 
pins may comprise a roller or ball bearing mount 
ed for rotation in a bracket or other support pro 
vided at the proper positions previously described. 
It Will be apparent that the pins 24 may alter 
natively be secured to and project radially from 
diametrically opposite sides of the inner surface 
of Socket 0 to engage guide slots formed in the 
outer Surface of the ball sections 4 and 5. The 
illustrated arrangement is preferred, however, 
because the parts are enclosed within the ball. 
In any case the pins function with the cooperat 
ing slots to interengage the ball and socket at 
points extending through the center of rotation 

5 of Said ball and socket in such manner as to pre 
vent relative rotation of said parts about a verti. 
cal axis. 
These and other modifications may be made 

as desired. Accordingly, the foregoing descrip 
tion is intended merely as exemplifying and illus 
trating the features of the invention and is not 
to be considered in a limiting sense. 

Having now described my invention and the 
manner in which the same may be used, what 
I claim as new and desire to secure by Letters 
Patent is: 

1. A Self-leveling device comprising, in com 
bination, a hollow ball having an enlarged open 
ing therein, a base connected to the ball opposite 
said opening, a hollow Socket overlying the ball 
for movement relative thereto, a counterweight 
Suspended freely from the socket, said ball hav 
ing guide means formed at diametrically oppo 
site sides and extending in one plane only normal 
to the plane of the base, pin means mounted in 
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fixed relation to the Socket, and projecting in 
diametrically opposite directions along one line 
only extending through the center of rotation 
of the ball and socket, said pin means siidably 
engaging the guide means for movement longi 
tudinally along and for rotation axially with re 
Spect to the guide ineans, and neans on the 
Socket for mounting an object to be supported. 

2. A self-leveling device comprising, in cornbi 
nation, a hollow ball having an enlarged opening 
therein, a base connected to the ball opposite said 
opening, a hollow socket overiying the ball for 
movement relative thereto, a counterweight sus 
pended freely from the socket and contained 
within the hollow bail, said ball having guide 
means extending in one plaine Only normal to 
the plane of the base, pin means mounted in fixed 
relation to the Socket and projecting along one 
line only exte:ding through the center of rota 
tion of the ball and socket, said pin means slid 
ably engaging the guide means for movement 
longitudinally along and for rotation axially with 
respect to the guide means, and means on the 
Socket for hounting an object to be supported. 

3. A self-leveling device comprising, in combi 
nation, a Supported hollow ball having an en 
larged opening therein, a hollow socket overlying 
the bail for novernent, relative thereto, the ball 
and Socket having a common center of rotation, 
a counterweight Suspended from the socket, in 
terengaging pin and guide ineans disposed in 
fixed relation to the ball and socket, the guide 
near as extending radially about the said common 
center of rotation in one vertical plane only, the 
pii Ineans projecting along one line only extend 
ing through Said cominon center of rotation and 
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slidably engaging the guide means, whereby the 
pin means may move longitudinally along-and-ro 
tate axially With respect to the guide means. 

4. A self-leveling device for supporting an arti 
cle, comprising a supported hollow ball having 
an enlarged top opening therein, guide means 
Within the ball extending radially about the cen 
ter of the ball in one vertical plane only, trans 
verse Support means within the ball, pin means 
on the ends of the transverse support means and 
projecting along one line only extending through 
the center of the ball and slidably engaging the 
guide means, whereby the pin means may move 
longitudinally along and rotate axially with re 
Spect to the guide means, vertical support means 
secured to the transverse support means and ex 
tending upwardly therefrom-through the opening 
in the bail for Supporting, an article, and coun 
terweight, means extending downwardly from the 
transverse Support means below the line axis of 
the pin means. 
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