
, No

-~~AS7tt O* t, lA, <St;744

i t 'Till~~3Th.

4-v .. t r n 4 ~ r o w t *

it,* "0 M

Y OWN- z{I45 a 4p

j- - 0

4, U1w- ,-,

~~44tA44A, Han E

t2A4~po t, Aism
will~

w- v-$ N; X-4

", .. .................. ...........

NI~ 5w

n. I~' F -

44.- 4rh(JkR,

.~ .. . ..I

All



--
/ ' ''i 3417422

... . .. .. .I' .... V
NEW $Ir THERE HAS BEEN PRESENTED TO THE

A..IFTITION PRAYING FOA THE GRANT OF LETTERS PATENT FOR AN ALLEGED

NEW AND USEFUL INVENTION THE TITLE AND DESCRIPTION OF WHICH ARE CON-

TAINED IN THE SPECIFICATION OF WHICH A COPY IS HEIEUNTO ANNEXED AND

MADE A PART HEREOF, AND THE VARIOUS REQUIREMENTS OF LAW IN SUCH CASES

MADE AND PROVIDED HAVE BEEN COMPLIED WITH, AND THE TITLE. .THERETO IS,

FROM THE RECORDS OF THE PATENT OFFICE IN THE CLAIMANT(S) INDICATED

IN TUE SAID COPY, AND WHEREAS, UPON DUE EXAMINATION, MADE, THE SAID

CLAIMANT (S) IS (ARE) ADJUDGED TO BE ENTITLED TO A PATENT UNDERI THE LAW.

NOW, THEREFORE, THESE Le en ladf(nuilexni ARE TO GRANT UNTO

SAID CLAIMANT(S) AND THE SUCCESSORS, HEIRS OR ASSIGNS OF THE SAID

CLAIMANT(S) FOR THE TERM OF SEVENTEEN YEARS FROM THE DATE OF THIS

GRANT, SUBJECT TO THE PAYMENT OF ISSUE FEES AS PROVIDED BY LAW, THE

RIGIT TO EXCLUDE OTHERS FROM'MAKING, USING OR SELLING THE SAID INVENTION

THROUGHOUT THE UNITED STATES.
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United States Patent Office Patented 3,417,422PatetedDec. 24, 1968

2
end, the rim 120 forming an abutment surface 121 which3,417,422 serves to maintain the bearing balls 116 in position, andBALL CASTORSSamuel B. Dale, Sheldon, Birmingham, England, assignor a shoulder 122 for engaging with the housing. The oppo-S site end of the sleeve 118 is displaced inwardly to formto Autoset (Production) Limited, Birmingham, England, 5 aflangel19.

a British company
Filed Aug. 16, 1966. Ser. No. 572,820 In assembly sonic of the bearing balls 116 are loadedClaims priority, application Great Britain, Mar. 5, 1966, into the housing 111 and the table 115 is then placed on

9,761/66, -these balls. Further bearing balls are then loaded into4 Claims. (Cl. 16-26) 1 the'housing followed by the main ball 117 and the sleeve112 i1 118 which is secured t.lereifi. The main ball 117 is ro-12tated and this automatically distributes the bearing ball.20 ABSTRACT OF THE DISCLOSURE centers the table 115 and results in the FIGURE 1 con-Abapd csorusing, g. a mutimliity arin g ball e a d e- figuration, wherein the table divides the bearing balls5 shaped housing, a multiplicity of bearing balls f a diame- into an upper layer 123 between the table and the housingter smaller than that of the main ball, the bearing balls 15 111 and a lower layer 124 between the table and the main3being disposed in a circulating chamber between the mat ball 117 aId abutment surface 121, which together withbeig dspoed n acirulaingchaberbeteentheman 
-the main ball serves to form a lower defining alo hball and the base of the housing, and a freely floating beain wall cirulat chmber Tebing wall of the

table in the circulating chamber dividing the bearing balls bearing wall circulating chamber. The bearing balls caninto two layers, the table being of smaller area than the thereby circulate from the lower layer 124 to the upperinterior of the housing and circumferentially spaced there- 20 layer 123 with rotation of the main ball 117.from a distance at least equal to the diameter of the The main ball 117 seats on inwardly directed flange 119bearing balls to permit free circulation thereof from one of the sleeve 118 and the sleeve is rendered captive in theto the other layer. housing Ill by inward deformation of the rim 125 of the
cylindrical portion 112 of the housing into abutment with

:25 shoulder 122 of the sleeve 118.The present invention relates to a ball castor. . By permitting the table 115 to be freely floating, accu-.. . .. c s of t.2 ,- rate'machining of the ball-castor parts is obviated since
Ball castors Of this type comprise a cup-shaped hOUsing 3. the table 115 ' wil"utmaicll adus ite to apoitohaving a base, a main ball for engaging the ground or the tal 11 w i automatically adjutl itself to 1 positionhavig a asea man bal fo enggingtheroun or that allows free circulation of the bearing balls. Manu-

another surface received and retained in the housing, a fatuallolercs of the b erin easedmultiplicity of bearing balls of a diameter smaller than- 39 facturing tolerances are thereby considerably increased
that of the main ball, and a freely floating table dividing over known constructions so that it is nbw possible tothe bearing balls into two layrs. The bearing balls are "- ake both the housing 111 and the table 115 as metalarranged in a circulating chamber defined by the main . pressings.baraned ine ahcuing ae r an d efinedby the tables mair Further,- no part of the ball-castor is liable to breakball and the housing base, and the table is of a smaller 35 or be deformed under heavy loading, since the positionarea than the interior of the housing and circumferentialy . of the table will automatically be adjusted to support thespaced therefrom a distance at least equal to the diameter load.
of the bearing balls to permit free circulation thereof l
from one to the other layer, - a second embodiment of the invention, as shown inThe above and other features will be more clearly -FIGURE 2, the ball-castor is a modification of the con-understood in connection with the following description 40 struction shown in FIGURE 1, in that a flat 226 is formedcentrally of the spherical base 213 of the housing 211of five embodiments thereof described with reference to -,--'ithe accompanying drawings, wherein:' and a corresponding flat 227 is formed cenrally of tableFIGURE I is a sectional elevation of a first embodi- 2 13 so that a few 218 of the bearing balls 216 (for ex-ment. ample three such balls) may be located bejween the flatsof a second embodi-45 and permanently retajned there whilst the remainder ofFIGURE 2is a sectional elevation the bal circulate.il
ment. the balls circulate.FGURE3 iaston evo'Interaction between the flats 226, 227 via the-trappedment. third emodi- balls 228 serves to prevent excessive drifting of the table

FIGURE 4 is a sectional elevation of a fourth i: 215relativeto'the housing 211, while still permitting free
ment. : 0 floating of the table 215 with the attendant, advantagesFIGURE 5 is a sectional elvation of a fifth embodi- • relatedwith respect to the first described embodiment.ment. 5 a In'a third embodimhent as shown in FIGURE 3, the ball-,

Equivalent parts in respective figures are given the same castor is constructed, substantially the same as shown intwo-digit reference numerals and all the reference numer- E I except that the base 313 is fiat instead of partals are prefixed by the number of the respective figures " spherical. More bearing balls 316 are consequently re-A first embodiment of the invention is now described quired, but the housing 311 is simplified so that tool costswith reference to FIGURE 1 wherein there is shown a may be reduced.whc h - In a fourth embodiment as shown in FIGURE 4, theblc.r h 1 - -ball-castor construction is again substantially the samemay be a moulding or a pressing, or may be drawn from as showrl in FIGURE 1, with the modification that a
sheet metal. The housing 111 has a cylindlical wall portion 0 ssoz nFGR ,wt h oiiainta
shet2mtl h omn l - s- clidia wal potio depression 430 is formed centrally of the table 415 and.
112 unitary with a spherical base 113. a corresponding depression is formed centrally of the part-A table 115' is a part-spherical disc with concave and sherical base 413 of the housing 411. forming a dimple
convex opposite surfaces and is made as apressing from 431eeding int13o the housing 411. rinter Th dimple

t-  
431 extending into the housing 411 interior. The dim plee ro2. - sheet metal-of-sufficient thickness to prevent deformation .g5 431 seats in the depression 430 of the table 415 to locatePA 6 in use. The table 115 is preferably hardened to further the table 415 so as to prevent excessive drifting of thereduce the likelihood of deformation., .. latter while permitting both rocking and lateral move-The ball-castor further comprises several bea'ring balls ment of the table.116, a larger diameter main ball 117 and a sleeve 118 In a fifth embodiment as shown in FIGURE 5, the ball-which serves to maintain the main ball 117 in the housing 70 castor is constructed substantially the same as shown in

Ill when the'ball-castor is assembled. FIGURE 4 except that manufacture of individual parts isThe sleeve 18 has an outwardly directed rim 120 at one. further simplified to reduce costs.
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The housing 511 consists of a metal pressing of cup housing base, the bearing balls having a diameter smaller

shape having a cylindrical part 512 and a base 513. The than thpt of the main ball, and a freely floating table

base 513 is formed with a dimple 531 and-the cylindrical dividing the bearing balls into two layers, the improve-
part 512 is formed with an internal annular shoulder 540 ment of the table being of an area smaller than the in-

facing the open end of the housing 511. The table 515 5 tenor ofthe housinj and circumferentially spaced there-

also consists of a metal pressing of part-spherical shape from a distance at least equal to the diameter of the
having a centrally formed depression 530 in the convex bearing balls to permit free circulation thereof 'in the

havig achamber from'one of said layers to the other. isurface.
The sleeve of [he previously described construction is 2. In the ball castor of claim 1, the housing base being

replaced by a pair of members. A first member 532 of 1O of concave, interior configuration and the table being of

the pair is a cup-shaped sleeve formed as a metal pressing part-spherical configuration substantially conforming to

and having'a flange 533. The flange has a bevelled edge that of the housing base, facing central portions of the

534. housing base and the table being flattened to trap there-

The second member 535 of the pair is an annular metal between a plurality of said bearing balls and thereby to

pressing having central aperture 536 and an arcuately 15 limit the lateral movement of the table relative to the

inturned marginal edge 537. housing.

In assembly, a first mass of bearings balls is loaded in 3. A ball-castor comprising a generally cup-shaped

the housing 511 followed by'the table 515 which is l- housing, a dimple in the cup base extending to the in-

cated with the dimple 531 seating in the depression. 530. terior of the housing, a main ball rotatably mounted in

Further bearing balls 516 are then lopaded onto the table 20 the housing and projecting out of the housing to.engage

515 followed by the annular member 535. The Inturned with a supporting surface, a mass of smaller bearing balls

marginal edge 537 of the second member 535 seats oPn disposed between the main ball and the cup base of the

the annular shoulder 540 and the main ball 517 and the housing, and a table of part-spherical shape having con-

annular member 535 together form a lower'defining wall vex and concave Opposite surfaces disposed between the

of the bearing ball circulating chamber. 25 cup bose of the housing and the main ball with the convex

- The main ball 517 is rotated to automatically distribute surface nearer to the cup base so as tp divide the mass

the bearing balls into upper layer 523 and lower layer 24 of bearing balls into susbtantially two layers, the convex

in the FIGURE 5 configuration. surface of the table having a depression wherein is located

The main ball 517 seats on a bevelqd edge 534 of the the dimple, the depression being larger than the dimple to

flange 533 of sleeve 532, and the opposite end of the sleeve 30 permit lateral movement of the latter, and the table being

532 abuts the annular member 535 so that the latter is spaced at all other points on its surfaces from the housing

trapped between the sleeve 532 and the shoulder 540 and from the main ball by the bearing balls so as to be

and is thereby prevented from moving relative to the freely floating to permit lateral rhovement of the table

bearing balls 516. The annular member serves to prevent relative to the housing limited by the extent of permitted

entry of balls into the sleeve. The end portion of the 35 lateral movement of the dimple within the depression.

cylindrical part 512 of the housing 511 is spun so as to 4. A ball-castor accordind to claim 3, comprising a cup-

positively engage with the sleeve 532. shaped sleeve receiving the main ball and being secured

All the parts of this construction, except for the balls, - within the housing, and an annular member encircling the

are metal pressings so that the ball-castor can be par- main ball within the housing and seating on a rim of the

ticularly cheaply manufactured whilst being strong in that 40 cup-shaped sleeve, the annular member serving to confine

tinder heavy loading in any direction, the table 515 will the bearing balls to the housing and to restrain the bearing

be caused to rock or/and move laterally within the hous- balls from entering the sleeve.

ing 511 so that the likelihood of any component breaking References Cited

or being deformed is reduced. 
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1. In a ball castor comprising a cup-shaped housing 811,467 1/1906 Wolfe et al.----------- 16-26

having a base, a main ball rotatably received and retained

in the housing and projecting outward of the housing to BOBBY R. GAY, Primary Examiner.

engage a supporting surface, a multiplicity of bearing balls

disposed in a chamber defined by the main ball and the 50 D. L. TROUTMAN, Assistant Examiner.


