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To all whom it may CONCETTL:

Be it known that I, GEORGE J. CAPEWELL
a citizen of the Umted States, and a remdent_._
of Hartford, in the county of Hartford and.
State of Conneetwut have invented certain
new and useful Impr ovements in Roller-Bear-
ings, of which the following is a full,clear, and.

exact description, whereby anyone ekllled in
the art can make and use the same. |

My invention relates to the class of dew(,es. ..
which include as operative elements rollers or |

wheels introduced between moving parts to
provide for a rolling as compared with a slid-
ing friction between such parts, the object of
the construction being to reduce the friction
between the moving perts

The object of my invention is to provide a

“device of this class that shall be free from the

defects which in previous structures having
the same general features of construction
have pleven.ted the successtful opemtlen of
the devices in practical use.

To this end my invention e0n51ete in the

structure as a whole and in the combination
of parts making up the device.

It also consists in details of such parts and
their combination, as hereinafter described,
and more par tleulm ly pointed out in the
claims.

Referring to the drawings, Figure 1 18 a

view in eentml section throu*:rh a, car- Wheel |

showing the roller-bearing as. “to part in elde
view and partin section. . Fig. 2 1sa side view
of the roller-bearing frame in place on an
axle. Fig. 3 is an end view of a roller-bear-
ing frame with part cut away to show con-
struction. Fig. 4 is a detail diagram view
showing the arrangement of rollers about a
central axis. Fig. 5 is a detaill view, in cen-
tral section, through the center of a roller.
Fig. 6 1s a detail end view of the roller.

Tn the accompanying drawings the letter ¢
denotes an axle or axle-arm on whmh a wheel

bor a pulley or like rotary part is adapted to

revolve. The hub ¢ of such wheel or pulley

has a central opening of a diameter sufficient
to permit the insertion of a bearing-case d,
which contains within 1t and between its in-
ner or running surface and the outer surface
of the axle rollers ¢, which provide a rolling
friction between the wheel and its axle in
place of a sliding friction. =~

‘sockets

in Fig. 4 of the dlawmn‘s

| In Fig. 1 of the drawings my improvement
18 shown with special refer ence to its applica-
tion to a car-wheel, the wheel being mounted
in an oblong frame @'y aCross whleh the axle

@ 18 held, 1ts ends extendmo* into openings in

the fleme where they are ﬁ1 mly clamped, as
by means of bolts ¢?, extending into threaded
‘sockets in the freme and bltmn* into the axle,
‘holding the latter against r etetlon and against
any len gthwise movement

"The. beerm og-case d-is.preferably for med in
a sepamte piece from the hub of the wheel,

the inner surface of the case near its out_el-

ends being hardened, so as to reduce the wear.
This hardened portion of the inner surface
may extend for any desired distance; but in
practice it is found sufficient to harden that
portion for a short distance near the ends
which forms the immediate bearing- emfaee
for the rollers.

In the annular space within the hub of the

| wheel and between it and the axle is inter-

posed a roller-bearing frame f, which sup-
ports a number of 1011e15, arranged prefer-
ably at regularintervalsin 1en9'thW1se roiler-
f'1in the frame, the periphery of each
roller projecting a limited distance beyond
the boundary line of the outer surface of the
roller-bearing frame, as illustrated in Fig. 3
of -the drawings. This enables each roller to
bear on the oute1 surface of the axle on the

| inner side of the frame and against the inner

surface of the bearing-case on the outside of
the frame, the latter at all times being out of
contact with the axle or the beering—cese and
serving merely to support the rollers in their
proper 1e1et1ve position between the hub of
the wheel and the axle.

The rollers e are preferably so arrenged as
to be located diametrically opposite each
other as to a pair of the rollers, asillustrated
Hach roller ¢ 1s
Supported on a pin e, the end of which pro-
jects into an opemnrr f3:in the end.of the
roller-bearing frame. f. These openings are
larger in diameter than the pins,so as to per-
mit a free movement of the lgtter 1ad1elly ot
the frame, and each of the v

‘yielding support in the frame in sueh man-

ner as to permit of a movement of the roller
radially with reference to the axle about

| which the rollers are arranged. In the pre-

35

60

70

75

30

Q0

95

100




10

20

ferred arrangement of these rollers in the |

frame they are arranged in alternation, so as.

to be normally thrust by their yleldmg sup-
port in opposite directions—that is, part of

‘the rollers are arranged so as to be thrust
normally outward by their yielding supports.

and the remainder are thrust inward, the ob-
ject of this construction being to hold the

"rollers at all times in contact with either the

inner surface of the roller-bearing case (or of
the hub) or with the surface of the axle on
which the wheel is supported.

In prior devices of this gener al class where

a series of roller-bearings ha,ve been arranged |
in a frame soas to be 1nterpoqed between an

axle and the inner surface of a hub, and in
which position the rollers turn at gr eat speed

as to surface velocity, it has been found dif-
ficult to prevent the rolls from wearing flat |
in spots.

As soon as a roller begins to ﬂa,tten
by wearing the whole structure soon becomes

useless, a,nd the friction is mcreased rather

30

than decreased by the device.
By a series of thorough experiments and

'tests I have found that where the weight of

a structure, as in the case of a car- wheel
causes close contact between the axle and

bearing-case, as to the lower rollers in the set |

the pressure is released, although to a very
slight degree as to the rollers on the side op-
posite that where the weight and pressure
come, the result being that the roller after

- passing in what may be termed the ‘“pres-
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- sure-point” turns less rapidly and the sur-

face-speed at which the roller moves in what
may be the inactive part of its path about the
axle 1s much less than that speed at which it
turns when it 1s interposed between the parts
where pressure is greatest. It isthis change
in speed of the rollers that is a prime cause
of the flattening, for the reason that the slow-
moving roller is 'suddenly pinched between
parts moving at so much greater speed as to
subject the surface of the roller to a grinding
action between the parts. It shounld be un-
derstood, however, that the degree of radial
play of the rollers 1S very shﬂ*ht 30 that the

wheel or pulley cannot have any appreciable

lateral motion which will cause the rollers to
change in speed, which should be restored
(as by my improved means) to obviate the
serious difficulty which has prevented the
practical use of bearings of this class.

A preferred forin of roller -Supportis shown
in Figs. 3 and 5 of the drawings, the pin ¢
havmn' a lengthwise groove ¢?, in Whl(}h is lo-
cated a spring ¢° the ends pro;lectmn' beyond

~ the ends of the roller and turned up, so as to

6o

fit into an opening f*in the annular end of
the roller - bearing flame f. The spring

thrusts against the pin €' asto its center part

and agmnst the bottom of the openings 4 as

to its ends, the spring serving, however, two |.

funections, one to lock the pms aframsb rota,ry
movement and the other to thr ust the rollers
in a radial direction.

|

It is obvious that other means of holdmﬂ' [

5 o o 609,776

the roller and its pin in place and of provid-
ing for the yielding support of the roller may
be used without departing from the main fea-
ture of my invention and that it is not lim-
ited to the special form described.

In the case ot the car-wheel illustrated 1n

Fig. 1 of the drawings the roller-bearing frame

f,with rollers e mounted and arranged as de-
scribed, is held in place upon the axle @ with-
in the bearmﬂ' -case d. On each end of the
bearing-case thele is secured a cap h, as by
means of the interengaging threaded parts,

these caps serving to close the ends of the

space within which the bearing-frame is con-
tained, the caps fitting so close as to prevent
any lateral play of the frame within its
socket. Theaxleaextendsthroughtheopen-
ing in each cap, a socket in the outer surface
of each cap containing a packing-ring 7, pref-
erably of rawhide, which serves to exclude
dust and prevent the leakage of oil, and out-
side of each packingisarranged a thick metal
collar 7, which is held aga,mst rotation, as by
means of pins k. Itisobviousthat the shoul-
der formed by this collar may be madein any
manner to accomplish the desired result with-
out the aid of anything more than mere me-
chanical skill.

It is intended that the 1ollels shall be well
supplied with oil by means of any suitable
device for supplying it. A conduit for the
oil may be formed by an opening through the
center of the axle communicating by a trans-
verse passage with the space in which the
roller is located and its outer end with a res-
ervoir from which the oil flows.

When the parts are arranged as shown in
Fig. 1 of the drawings, the rollers are inter-
posed between the axle and the inner surface
of the hub or bearing-case, and they operate,

‘a8 ‘already described, when the wheel is in
use and in motlon, the yielding supports of

the rollers holdmﬂ‘ them constantly in con-
tact with the moving parts, so that their sur-
faces cannot be sub,]eeted to any grinding ac-
tion of the axle or of the bearing-case. This

featureof theinvention effectually overcomes

a serious and without doubt vital defect in
prior bearings of this class. |
Itisobviousthat myimprovementin roller-
bearings can be applied to bicycles, tricycles,
and other vehicles, as well as to the crank
and other bearing parts whereit is of advan-
tage to reduce r iction without requiring

chanweq other than would be W1thm the skill
of the art. | --

I claim as my invention— |

1. An improved roller-bearing comprising
a case, rollers supported in sald case, and
means whereby some of the rollers are nor-

mally pressed radially outward and the re-

malnder radially inward.

2.-In a bearing, in combination, an axle,
rollers grouped about the axle and yielding

| supports whereby some of the rollers are

thrust radially outward and the others in al-
ternation thrust inwardly by their yielding
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supports, d;]ld a case inclosing the rollers
whereby contact of the rollels at all times

with either the surface of the axle or the in-

ner surface of the case is maintained, all sub-—
stantially as described.

3. In combination with an axle, a roller-
bearing frame mounted on the axle, a series

of rollers mounted in the frame, a pin sup-

porting each roller and having a lengthwise
oroove, a spring arranged 1n the groove with
the opposite ends pro,]eetmﬂ' into openings in
each end of the roller-bearing frame whereby
the said pins are held aﬂ'amst rotation and

the roller held with a yleldmﬂ' support, all

substantially as described.

4. In combination with an axle or shaft, a
roller-bearing frame supporting a series of
rollers wrouped about the shaft said rollers
having a radial movement in openings in the
bearlnﬂ*-fra)me said rollers being arranged in
pairs dlametrlcally opposite to each other in
the frame and in alternation as to the direc-
tion of the normal thrust of their yielding sup-
ports, the yielding supports, and a case in-
closing the bearings, all substantially as de-
%enbed

5. In combination with a frame, an axle a

~ secured to the frame, a car-wheel & mounted

on the axle and provided with a roller-bear-

- 30 ing case d, a roller-bearing frame held within

the case by caps secured to opposite ends of
the roller-bearing case, rollers mounted with-
in the 1oller-bea11nw fmme the said rollers

being arranged in pairs dlametneaﬂy oppo-

site to each othel and in alfernation as to the
direction of pressure of the yielding supports,

yvielding suppor ts thrusting radially inward

as to one pair of the rollers and radially out-
ward as to the alternate pair whereby a con-
tinued rotary movement of the rollers be-
tween the axle and the bearing-case i8 in-
sured, all substantially as described.

6. In combination with an axle or shaft, a
roller-bearing frame supporting a series of
rollers grouped about the shaft said rollers
hswmn* a radial movement in openings in the
bealmﬂ'-fmme and arranged in pairs diamet-
110&1137 opposite each other in the frame and
in alternation as to the direction of the nor-
mal thrust of their yielding supports, the
yielding supports, a case inclosing the bear-
ings, a flanged shoulder 1em0vably secured
to the a,}ile arm at the inner end of the in-

closing case, and a packing located between

the case and the flanged collar, all substan-

tially as described.
GEORGE J. OAPEWELL

- Witnesses:
- JAMES TRACY,
ARTHUR B. JENKINS.
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