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UNITED STATES PATENT
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To all whom it may concermn:

- Be it known that I, FRANCIS PEABODY MA-
GOUN, a citizen of the United States, and a
resident of Bernardsville, Somerset county,
and State'of New Jersey, have invented cer-
tain new and useful Improvements in Ball-
Casters, of which the following is a specifica-
tion.

My invention relates to that class of caster%
for furniture, &ec., known as ‘‘ball-casters,”
and more _particulm'ly to that type of Such

castersin which a universal antifriction-bear-

ing is provided for the bearing-ball. The es-
sential operative parts of such casters are,
first, a sphere of suitable size and material to
adapt it to act as a support and at the same
fime to readily roll in any direction by con-
tact with some supporting-surface, as a floor;

second, a plurality of smaller spheres of suit-
able sme and material to adapt them to form
in. connection with a suitable bearing-surface
an antifriction-bearing for the larger-bearin o-
ball, and, third, a containing-case provided
withsuitablechambers and guiding and bear-
ing surfaces adapted topermanently hold said
balls in proper coOperating relation. Kspe-
cial difficulty has been experienced hitherto
in providing suitable inclosing and guiding
means to recelve the antifriction-balls as they
leave their operative position on the bearing-
ball and direct them with the proper freedom

of movement back to some other point on the
bearing-ball where they are needed to main-

tain salways a sufficient number of them in

operative position between the bearing-ball

and the opposed bearing-surface to form an
efficient antifricvion-bearing for the bearing-
ball. This inclosing and guiding means or

- ““return-ball-guiding chamber,” as it is here-
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inafter termed, must be so constructed that
there are no such recesses or projections or
irregnlarities as will be likely to obstruct or
cause binding among theantifriction-balls as
they are dmveu alonﬂ' by such of their num-
ber as are at-the ‘Li’me being advanced by the
bearing-ball while rolling over a floor or other
surface. Thedesired results would bereached
with less difficulty if it were permissible to

 employ an unlimited number of the anhfnc-

tion-balls and to make the parts which codp-
erate therewith with great care and regard-
less of expense. In order to manutacture
such casters on a scale and at & cost such as
will make them available for general use,
however, the number of balls a,nd the amount
of fine machine-work in the caster must be
redaced to a minimum. The return - ball-
ouiding chamber must be made as small as
posmble and the casing and other parts must
be pressed or stamped out of suitable mate-
rial, as sheet-steel, by dies or other tools op-
erated by machinery. DBy this method of
manufacture, however it has been found very
difficult, if not 1mposs1ble, to produce a cas-
ing whlch is free from the recesses, projec-
tions irregularities, &c., above referred to
and which at the same time possesses the fea-
tures necessary f01 a ball-caster of the type
described. -

My invention has for an object to provide
in such a caster a construction by which

o

b5

60

70

smooth and perfect ball-guiding surfaces of

the desired dimensions and conformation may
beobtained reliably and cheaply irrespective
of defects or irregularities in the main casing.

- My invention also has for 1ts objects to re-
duee the number of antifriction-balls neces-

Sarym the construction of a caster of a given

size, to provide a construction which will per-
mit of the main casing being struek up or
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drawn as a whole out of suitable metal by .

machine-operated dies inexpensibly without

the necessity of resorting to difficult opera-

tions. of metal-drawing, and in any desired

convenient form to adapt the caster to vary--

ing situations, and to otherwise improve and
cheapen and render the manufacture of this
type of caster on a commer cml Scale p‘[‘.‘ELGtI-
cally attainable. -

With these ob;] acts in viewl have eoneewed
the idea of providing an interior or auxiliary

casing of such material and construction.that
1t may be given the desired accuracy of form

and dimensions, sald casing belng suitably
located within the main casing and ,constltut-
ing by itself the cffective inclosing wall or
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walls and guiding-surfaces of the return-ball- | tion 7 may be formed in the latter, in which

‘guiding chamber

My invention may be embodied in widely
different constrnections and in widely differ-
ent forms of casters, the essential feature be-
ing that an auxiliary casing is provided which
constitutes the walls (or the critical parts, at
least, of the walls) of the inclosure within

-which the antifriction-balls obtain the relief |

needed to enable them to pass without ob-
struction and under its gunidance from the
point where they leave contact with the bear-
ing-ball to the points where they resume con-
tact therewith. | |
My invention further consists in the novel
features of construction and combinations of

parts herein described.

The accompanying drawings, which are re-

ferred to herein and form a part hereof, illus-
20

trate by way of example several embodiments
of my invention and, in connection with the
deseription herein, serve to explain the prin-
ciples of my invention and the best mode con-
templated by me of applying those principles.
Of the drawings, in which like numerals of

“reference refer 130 hke parts throughout, Fig-
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ure 1 18 a vertical central section of the cas-

ing of a caster constructed in accordance
wibh my invention, the balls being shown in
elevation. Iig. 21sa,tra,nsverse SGLEIOH taken
on the line A B, Fig. 1, with certain parts
shown in top plan F]ﬂ* 3°1s a side elevation
of the caster' shown in Fig. 1. Figs. 4 and 5
are views similar to that in Fig. 1, illustrat-
ing modifications in the construction of the
auxiliary casing and illustrating also differ-
ent forms of castersembodying myinvention;

and Fig. 6 is a side elevation of the GdSEE}I

- shown in Fig. 5.

40

Referl*mo' to the drawings in detail, and
par*tieula,rly to Figs. 1, 2, and 3, 1 represents
the bearing-ball, 2 the antifriction-balls, and
3 the main inclosing casing of the caster.

- The casing 3 may be of any form or construc-

45

tion which will enable it to retain the opera-

~ tive parts of the casterin proper codperative

50

position; but it is preferably formed by the

process of drawing from suitable sheet metal,
such as rolled steel.
casing 3 is formed with an opening through

‘which the bearing-ball projects, so as to make

suitable contact with a floor or other sur-
face.

" closed, and 1t is provided on its inner side
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with a suitable centrally-arranged concave
bearing-surface 4. The bearmﬂ' surtace 4 is
prefembly formed on aseparate bea,rmtr meim-
ber 5, which is secured to the inner side
of the end of the casing 3 by a rivet 6, sub-
sta,nbla,lly as shown in [‘10' 1.
member 5 is preferably in lzhe form of a con-
cavo - econvex disk, as it can be advanta-

geously made in this'shape by the process of

metal-stamping, and in order that no space
may be left between the bearing member and

The lower end of the |

"T'he opposite end of the casing is-

T'he bearlnu‘ |

{

the bearing member 5 is adapted to fit. The
bearmﬂ'-surface 4 and the bearing-ball 1 are
separated by a plurality of the antifriction-
balls 2, and the curvature of the surface 4
should be such that it is concentric with the
bearing-ball when the latter is thus spaced
therefrom. The bearing-surface 4 is pref-
erably circular in outline, and in order to op-

erate well 1t should be of such extént that

three, and preferably as many as four, of a
diametrical line of the antifriction-balls 2
may always be in contact therewith.

In order to perpetuate the supply of balls
between the bearing-surface 4 and the bear-
ing-ball irrespective of the extent or the direc-
tion of the movement of the caster, a supply

 of the balls 2 must be maintained on every

side of the bearing-surface 4, so that there

will always be some balls ready to take the

blace of those which are advanced between
the bearing-ball 1 and the bearing-surface4 as
the bearing-ball is rolled over the floor or

| other surface, and in order that this supply

of the balls 2 may be maintained without em-
ploying an excessive nuamber of them means
must be provided to receive the antifriction-

‘balls 2 as they are delivered at the edge of

the bearing-surface 4 and gnide them or re-
turn bhem to the edge of the bearing-sur-
face. It is to be ob%erved moreover, that
In order that a minimum number of bhe an-
tifrietion - balls may be used the means for
returning such of them as are not in opera-

tive position must have a minimum capacity

for balls, and 1t must also be of such a na-
ture that the balls will be returned at a maxi-
mum speed. The best means known to me
for accomplishing these results consists of

an annular chamber, which surrounds the
bearing-surtaceand is adjacent to the bearing .

ball and which acts both as a supply-reser-
voir for the antifriction-balls and as a return-
ball-guiding device. Inorder thatthischam-
ber may be of small capacity and yet per-
form its fanctions efficiently, however, it
must be accurately formed, and its ﬂ*mdmg-
walls must be smooth and devoid of projec-
tions or recesses, As hereinbefore indicated,

Iy 1nvention is particularly directed to t,he

provision of such a chamber which wilt be re-
liable in the performance of its functions and
yet simple and cheap in construction. This
18 accomplished by means of an interior or
auxiliary casing of such material and con-
struction that it may be given the desired di-
mensions and conformation accurately and

cheaply and preferably by the processof draw-
ing or stamping.

This auxiliary casing is
preferably constructed of thin sheet metal
such as may be formed with great accuracy
by dies in a press. As shown in Fig. 1, the
auxiliary casing comprises an upper part 8,
annularin form and having an inner concave
annular surface of suitable dimensions. The

the end of the casing a coneavo-convex por- | part 8is located in a suitable recess 9, formed
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‘rate members 8and 10 may, if desired, be se-

#95.108 =

in the casing 3, and its outer edge forms ai

shoulder against which the outer edge of the
lower member 10 of the casing abuts. The
member 10 is alsoannular in form and is pro-
vided with an inner concave annular surface, |
which at its outer edge is preferably tangent
to and forms a continuation of the inner sur-
face of the upper member 3. The two sepa-

cured together by suitable means, as by sol- |
der, or they may be constructed of a single ]
piece of metal, if preferred. 'The casing thus |
constructed may be secured in place within
the main casing 3 by any suitable means,
Preferably the casing as a whole or the sep-

~arate parts thereof are made of a material

20
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“having some degree of resiliency and slightly

~cent to the surface of the bearing-ball 1 and
near the point where the antifriction-balls 2

larger in external dimensions or slightly
smaller in internal dimensions than the in-
ternal or external dimensions, respectively,
of the parts of the main casing with which
they are to rest in contact, as by this con-
struction the casing is held in place accu- i

rately and reliably and without liability of
nneven distortion. The casing is so shaped
and located that its lower inner edge is adja-

ing- _ball and the bearlncr-su1face4 From this

enter and leave the space between the bear- |
point the walls formmg the annular surface \

slope by a gradual continuous curve up-

- wardly when the casterisin an upright posi-
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- as made of a smgle piece of metal, are only
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~ structions heretofore made and correspond-

6o

| formingashoulder 12 above the bearing—ball

'111.5'1,1:'3T casing no shoulder has to be formed

| bhe top portion of the casing 5 may be con-

tion, as shown, and then over inwardly until
a chamber is formed which is of such dimen-
sions as to hold a suitable number of the anti-
friction-balls loosely and .in such manner as
to allow the balls to run fieely therethrough.

The auxiliary casing preferably forms sub-
stantially all of the walls of the return-ball-
oniding chamber, as shown in- Fig. 1, but 1t
may form the most critical pﬂrmons onlv of
those walls—that is to say, the casing may be
extended upwardly and inwardly at the top

only to the extent that great accuracy and I
exactness are required in the conformation

of the guiding-walls. In Fig. 4, for example,
the walls of the casing 11, whmh are shown |

extended to the top of the recess 9 of the |

casing 3, the remainder of the chamber being |

for med by the inner walls of said recess 9.
Owing to the fact that by the use of my aux-

in the wa,lls of the main casing 3 against i
which to support the ring provided in eon-

ing to the lower part of my au‘{ilialy casing,
tracted, as indicated in Figs. 1, 8, and 4, thus

1, against which "shoulder a securing tlange
or ring 13 may be seated. DBy this construc-

tion any special provision for securing the
caster in place is rendered unnecessary and
a difficult and expensive step in the process 1

P —— P— sk T sy — T T lllll"l'—l-—'l'l'-'l

of drawing the main casing is eliminated.
By means of myinvention also the main cas-
ing may be made in any desired or conven-

‘ient form. As shown, for example, in Ifigs. 7o

5 and 6, the casing 14 may be provided with
an outwardly-turned securing-flange 15 at the
top and the walls then extended directly
downward toward the bearing-ball 1. With

| this form of main casing the construetion of 75

the auxiliary casing shown in Fig. 1 may be
used when the parts of that casing are se-
cured together or when that form of casing
is made in one piece, such casing in either
case being retalned by the engagement of
the upper inner edge thereof with the inte-
rior of the casing 14 near the bearing-sur-
face 4 or with the outer edge of the bearing

S0

‘member 5§ when a separate bearing member

isused. With this form of main casing, how- 8;
ever, the auxiliary casing may be made of
two parts 16 and 17, and one or both of said
parts may be prowded with an outwardly-
turned flange 18 or 19, so that said parts may
be accumte]y retained in place by the en-
cagement of said flange or flanges with the
inner walls of the casing 14. meﬂ' to the
thinness of the metal, Where metal is used,
the flanges 18 and 19 may be turned w1thout
forminﬂ* any appreciable recess or projection 95
on the ﬂ'mdm g-surface where the parts of the
casing meet

Instead of forming the bearing-surface 4
on a separate piece 5 a3 herembefom de-
seribed and as shown in Fig. 1, said bearing-
surface 4 may be formed directly on a suit-

e
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able concavo-convex portion 20 of the closed

end of the main casing, as shown 1n Ifigs. 4
and 5.

The operation of the device will. be readﬂy
understood from the foregoing description,
and therefore no further deserlptlon thereof
will be necessary.

My invention is not to be limited to the
precise construction shown or to the particu-
lar construction by which it is carried into

105
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effect, as many changes and modifications

otherthan thoseindicated may be made there-
in without departing fromn the prineciples of
my invention or without abrluﬂ*mw the proper
scope thereof.

What I claim as new, and desu'e to secure
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‘by Letters Patent, 1s—

1. A ball-caster comprising a casing, a con-
cavebearin o-surfaceinsaid casing, a bearing-
ball held in codperative relation with said
bearing-surface, an annular auxiliary casing
separate ifrom the main casing and the bear‘-
ing-surface and located wholly beyond the
bearlnﬂ'-qm face adjacent to the bearing-ball, 125 |
and anmfmctlon balls located between the | |
bearing-surface and the bearing-ball and also

in said auxiliary casing, said auxiliary casing

together with the periphery of the bhearing-

surface forming the return- ba,ll-ﬂ'mdmfrcham— 130 !
ber for the caster. - | _'
2. A ball-caster comprising a casing, & con-
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ball held in colOperative relatwn with said
bearing-surface, an annular auxiliary casing
separate from the main casing and the bear-
ing-surface and located wholly beyond the
bearing-surface and adjacent to the bearing-
ball, end antifriction-balls located between
the bea,rmﬂ'-eurface and the bearing-ball and
also in said auxiliary casing, the distance be-
tween the walls of said auxiliary casing and
the conformation of said walls being such as
to form a relief-chamber in which the return-
balls are guided without binding.

3. A ball-caster comprising a casing, a con-
cave bearing-surface insaid casing, a bearing-
ball located in said casing substantially con-
centric with but spaced from said bearing-
surface, an auxiliary casing forming an an-
nularchamber having an inner annular open-
ing, said casing being so located that the said
annular ehamber communicates through said
annular opening with the space between the
bearing-surface and the bearing-ball and with
that space only, and antifriction-balls located
between said bearing-surface and said bear-
ing-ball and also in Sald chamber. o

4. A ball-caster comprising a casing, a con-
cave bearing-surfacein said casing, a bearing-
ball loeeted in said easing substantially con-
centric with but spaced from said bearing-
surface, an auxiliary casmg forming an an-
nular chamber having an inner annuler open-
ing, said casing bemtr so located that the said

annular cha,mber communicates through said

annular opening with the space between the
bearing-surface and the bearing-ball and with
that space only, and antifriction-balls located
between said bearing-surface and said bear-
ing-balland alsoin said chamber, the distance
between the walls of said annular chamber
and the conformation of said walls being such
as to form a relief-chamber in which the re-
turn-balls are guided without binding.

5. A ball-caster comprising a casing, a con-
cave bearing-surface in said casing, a bearing-
ball Ioeated in said casing substentielly con-

~centric but spaced from said bearing-surface,

an auxiliary casing forming an annular cham-
ber having an inner annular opening, said
casing being formed of two parts so located

that the sald annular chamber communicates

through sald annular opening with the space
between the bearing-surface and the bearing-
ball and with that space only, and antifric-
tion-balls located between said bearing-sur-
face and said bearing-ball and also in said
chamber, the dlsbanee between the walls of
the said a,nnula,r chamber being materially
greater than the diameter of the antifriction-
balls, whereby binding of the balls when in
opemtlon is prevented substantially as set
forth.

6. A ball-caster comprieinga casing, asepa-
rate bearing member therein having a con-
cave beerlnﬂ—surfa,ce, a beermn'—-bell held in
cooperative relation with said bearing-sur-

|
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cavebearing-surfaceinsaid casing, a beari ng- | face,an annularauxiliarycasingseparate from

the main casing and the bearing-surface and

located wholly beyond ‘the bearing-surface

and adjacent to the bearing-ball, and anti-
friction-balls located between the bearing-
surface and the bearing-ball and also in said

‘auxiliary casing, said auxiliary ecasing to-

gether with the periphery of the bearing-sur-
face forming a complete return-ball-guiding
chamber for the caster. |
7. A ball-caster comprising a casing, a sepa-
rate bearing member therein having a con-
cave bearing-surface, a bearing-ball located

1n sald casing substantially concentric with
‘but spaced from said bearing-surface, an aux-

iliary annular casing open at its inner side
and so located that the annular chamber

| formed thereby is in communication with the

| space between the bearing-surface and the

bearing-ball, and antifriction-balls located
between said bearing-surface and said bear-
ing-ball and also in said chamber, said aux-
1liary casing forming the return-ball-guiding
chamber of the caster, substantially as de-
scribed.

8. A ball-caster comprising a casing, a con-
cave bearing-surface in said casing, a bear-
ing-ball located in said casing substantially
councentric with butspaced from said bearing-
surface, an annular auxiliary casing made in

two parts and open at its inner side and so

located that the annular chamber formed
thereby is in communication with the space
between the bearing-surface and the bearing-
ball, and antifriction-balls located between
said bearing-surface and said bearing-ball
and also in eald chamber, said auxiliary cas-
ing forming the return- ball guiding chamber
of the easter, substantially as described.

9. A ball-caster comprising a casing, a con-
cave bearing-surface in said casing, a bear-
ing-ball located in said casing substantially

} concentric with but spaced from said bearing-

surface, an annular auxiliary casing consist-
ing of two concavo-convex rings formed of

sheet metal and adapted to meet at their

outer edges and form an annular opening be-
tween their inner edges, said casing being so
located that the annular chamber formed
thereby is in communication with the space
between the bearing-surface and the bearing-
ball, and antifriction-balls located between
sald bearing-surface and said bearing-ball
and also in said chamber, said auxiliary cas-

{ ing forming the return-ball-guiding chamber

of the caster, substantially as described.

10. A ball-caster comprising a casing,a con-
cave bearing-surface in said casing, a bear-
ing-ball held in codperative relation with said
bearing-surface, an annular chamber formed
in said casing around and wholly beyond the
periphery of the bearing-surfaceand adjacent
to the bearing-ball, antlfrlctmn-balls located

between sald bea,rmtr-surface and said bear-

ing-ball and also in said chamber, and an

auxiliary casing forming a marginal guide
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for the antifriction-balis and also the critical
portions of the walls of said annular cham-
ber, the distance between the walls of said
&nnnla,r chamber and the conformation of

5 said walls being sueh as to form the return-

ball-gniding Gha,mbm of the caster and pre-
vent bmdmg of the balls when in operation.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

FRANCIS PEABODY MAGOUN

YWitnesses:

J. H. I‘RDEMAN
EDWIN SEGER.
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