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To all whom tt may concern:

e it known that I, HERMON HINCKLEY, a

citizen of the United States, residing at Wil-

liamsport, in the county of Lycoming,in the
State of Pennsylvania, have invented certain

new and useful Improvements in Bearings, of

which the following is a specification.

My invention relates especially, although

not restrictive]y, to the bearingsof the wheels
of bicycles and kindred Vehlcle€
It is the object of my invention to provide

a roller bearing, which may be termed a
‘“composite bearing,” of a simple and inex-

pensive character, which shall be compact in

form, capable of very nice adjustments, and

more efficient in facilitating the passage of
the moving part of the stm(,ture over the
relatively fixed part, than such devices as
heretofore constructed. _

In the accompanying dlawmﬂ*s,

FFigure 1 isa view partly in central vertieal

“section and partly in side elevation of the

crank shaft of a bicyecle, its associated hub,
and appliances constituting an embodiment
of my improved roller bearing.

FFigure 2 1s a transverse section on the
dotted line 2 2 of Figure 1, the rollers hemﬂ'
shown in elevation. ' |

Figure 3 is a view partly in eentlal sectmn

and partly in elevation of the hub of the front
wheel of a bieycle, illustrating the associated

boxings and parts composing my 1mp10ved’;

roller bearmtr
Figure4isatransver se sectionon the dmted

line 4 4 of Flﬂ'me ‘3 the rollers being in ele-

- vation.
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IFFigure 5 is a view 1n sule elevation of a por-
tion of a bicyele frame illustrating the hub

of the rear wheel In connection Lherewith,'

showing the arrangement by which the rear
wheel is rendered adjustable with respect to
the frame. | |

Figure 6'is a view partly in central section
and partly in elevation of the hub of the rear
wheel, its boxing, and the associated parts
composing my improved roller bearing.

Simllﬂl‘ numerals of refet ence lndlcate COor-

responding parts.
Referring first more particularly to -Flgure
1, 1 indicates a portion of a bieycle frame, 2

a casing.supported thereon, and 3 a crank |

r~

tion of reduced diameter at its outer

axle, a,ndnffed for rotation with respect to

said casing, fmd having the usual eranks 4.
- The respective ends of the casing 2 are pro-
vided with the boxingsorboxes 3, ‘i\lﬁhlﬂ each

of which 18 dlsposed a statlonaly annular
roller way, as I term it, 6.

Said roller way,
which is conformed to prowde a circumferen-
tial annular conduit 9, embodies, as to its
inner face, the cueumferentlal beal ing faces

|7, and the onide faces 8.

The bedrmcr faces 7 are disposed respec-

tively at the respeebive sides of the mouth of

the conduit 9, and exist on.a common curved
plane concentric with respeet to the axis of
the axle 3. -

-The guide faces 8 are oppositely disposed
tapered plane surfaces, transversely consid-
ered, extending from the outer side edges of
the roller way 6, conveniently at an angle of
about 45 degrees to the plane of the bearing
faces 7, the lower portions of said respective
guide surfaces conveniently extending some-

| what below, so to speak, said bearing faces,

with the result that slight circumferential
recesses are formed; thus, as will be seen,
the outer wall of ea,ch recess wnqtltutes one

of the guide surfaces.
10 are rollers arranged to bear and tread
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upon the stationary bearing faces 7 on the 8>

one hand, and the axle 3, or parts identified

with it, on the other. S‘:le rollers, in the
prefemed embodiment of my 1nvent10n are

-each equipped with a region of Ielatwely

large diameter, such as that designated 11,
in contact with the axleorits associated parts,
and preferably having an annular face of
tapered section as shown,—two regions of
relatively small diameter, designated 12, con-
veniently disposed one on each side of the
portion 11, and adapted to bear or tread upon
the bearing faces 7, said regions 12 having
acting faces in parallelism with the axis of the

| roller,—and two inclined faces designated 13,

convemently disposed one at each end of the

roller, adapted to present respectively against

the 1espeetwe guide surfaces 8, said inclined

faces being of convex profile.

The axle 3, as shown, is provided with an
encireling thimble 14, having a radially ex-
tending flange 15 at its inner end, and a por-
end.
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Said thimble is adapted for adjustment lon-
gitudinally of the a,xle, and its positive rota-

- tion with the axle is insured by the feather-
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ing of the thimble on the axle, as indicated

in dotted lines at 18, I'igure 1.

The outer end portion of the main body of
the thimble, and also the reduced end por-
tion of said thlmble, are threaded as shown
particularly in Kigure 1.

16 is a cone PIlClI‘Cllnﬂ’Lhe unthreaded por-
tion of the inner end of the thimble.

17 is a cone tapped and threaded upon the
threaded outer portion of the body of the
thimble, and 39 is a nut threaded upon the

rednced outer end portion of the thimble. |

The thread of the reduced outer end of the
thimble runs in a direction opposite to that
of the thread on the body of the thimble.
Obviously, however, instead of providing said
rednced end and said oppositely running
thread, the thimble might be of uniform di-
ameter throughout, corresponding to the ends
of the axles 19, 20,—and in connection with
the outer cone a jam nut, having

and a washer, might be employed, as shown
in Figures 3 and 6. The arrangement shown
in qure lobviatesthenecessity fora washer.
The conformation of the opposing edges of
the coneg 16 and 17 is such as to correspond

and in the embodiment illustrated said op-
posing edges are, therefore, oppositely in-
clined to conjointly form an approximately
V-shaped annular track for said faces.

The thimble and cones rotate with the axle,
as though a part of it, as they in effect are.
- The general construction and arrangement
of the parts shown in Figures 3 and 6, cor-

responds with that shown in Figare 1, ex-

cept that in said Figures 3 and 6 the thimble
14 ig dispensed with, the cones being mounted
directly upon the axles. In theconstruction
of Figures 3 and 0, the outer ends of the
axles, that is to say the axle 19 of the front

wheel and the axle 20 of the rear wheel, re-
spectively, are threaded, so that while the re-
spective inner cones encircle unthreaded por--

tions of the respective axles, the outer cones
are mounted and threaded upon the threaded
portions of sald axles. Kach of thelast men-
tioned inner cones i3 confined between the
associated outer cone and a suitable shouldez
formed upon its axle. -

The rollers 10 are maintained in their ap-
propriatedistributive relation about the axles
by any suitable rack or guide, such as those
shown in Figures 2 and 4, that designated 21,
shown in Figure 2, being such as I prefer to
employ in connection with the erank axle,
and that designated 22, shown in Figure 4:

such as 1 Dlefer to-em ploy in connection with

the axles of the front and rear wheels.

In connection with the axle 19 of the_frent.

wheel, I provide a pair of boxes 24, fixed in

any preferred manner to the frame of the

a thread
corresponding to that of said outer cone,

!
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the axle 20 Of the rear or driving Wheel &
similar pair of boxes designated 25, which

| boxes are to be secured in any deﬂmed man-
ner to the frame of the machine.

The boxes 24 and 25 correspond generally
to the boxes 5 in association with which the
crank-axle is employed. They are, however,
structurally independent of each other, and
independently supported on the main frame,
instead of being united and suppor ted by the
casing 2, as in the arrangement shown in
I‘lﬂ'nre 1.

Said boxes 24 and 25 contain annular roller
ways, rollers, and cones, corresponding to the
roller way,rollers and cones,already described
in connection with the eonstrnctmn shown in
Figure 1.

As heretofore pomted out, however, in the
constructions of Kigures 3 a,nd 6 the thimble
14 of Figure 1 is dispensed with. It is, of
course, obvious that thimbles 14 may be em-
ployed on the axles of the front and rear
Wheels, if desired, and also that said thimble

v be omitted from the crank-axle 1f de-
swed

The axles 19 and 20, respectively, of the
front and rear driving wheels are entered in

| their respective pairs of boxes and rotate with

respect to the same, the hubs 26 of said front
and rear wheels . mmt,mfr with the axles of
said wheels.

The boxes 24 and 25 shown in I‘lcrm es 3 and

"6 consist of hollow casings 360, the outer faces

of which are composed of cap pleces 37 In
threaded engagement with face plates 38 in

threaded engagement with the walls of the

casings 36.
Obwousl_v by removing a cap piece 37 or a
cap pieceand a face plate 33 together, access

to the interior of a box may be readily had,

and when desired the parts of the roller bear-
ing readily removed and replaced.

The boxes 5 of the construction shown 1n
Figurelareprovided with face plates33. The
cap piece 37 is, however, not employed owing

to the pr0]eet10n of the ends of the axle 3 be-

vond the boxes.

As will be understood, the point of contact
between the carved fa,ees 13 of the rollers and
the guide faces 8 of the roller ways, which

latter act to center the rollers, is very nar-

row, and appremmately level with the bear-
ing faces 7.

That is to say, the pomt of contact of the
curved faces 13 with the guide faces 3 1s in
line with an element of the bearing faces 7,
whereby there is no tendency of one part of
the roller to move with greater speed than
another. It will be obvmue that by this con-
struction, friction between the rollers and
other relatwely moving pm ts will be reduced
to a minimuam. |

The guide faces receive any end 1hrust of
the 10116[‘8 without permitting any slide or
friction. In any position in which the wheel
may be placed there will be no slip, and the
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of different portionsof the 1011618 will remain
constant.

27isasprocket wheel mounted onthehub 26.

In Figure 5 I illustrate an arrangement by
which the rear wheel may be conveniently
and quicklyadjusted with respect tothe main
frame.

23 is a dvop forging, casting, or the like, to
which the frame members 1 are connected in
any usual or preferred manner, and having
a pair of lugs 28 and a pair of curved slot
bars 29, the two lngs 28 and the two slot bars
29 bemg spaced ap&rt a distance correspond-
ing to the distance between the boxes 25.

Fach box bas a pair of lugs 30 adapted to

embrace one of the lugs 28 so that by the in-
sertion througn each set of lugs 28, 30, of a
screw or pivot 31, said boxes will be respec-
tively supported upon said respective lugs
28, capable, however, of a pivotal motion
upon saild screws or pivots 31.

Each of the boxes has a depending lug 32,
extending in proximity with one of the slot-
ted bars 29, and havihg an opening in regis-
try with the slot 34 of said slotted bar. The
slot 34 is'slightly curved, 1ts arc being con-
centric with the screw or pivot 31, and the

openings in the lugs 82 remain in registry

with the slots 34 in. the movements of the
boxes nupon the screws 31 as pivots.

35 18 a screw extending through the open-

ing of the lug 32 and the slot 34 of the slot
bar 29.

Obviously, by adjustment of the nuts on
the inner ends of the screws 35, the lugs 32
and slot bars 29 may be clamped

talned in any desired position with respect
to the slot bars.

The operation of myapparatus will be read-
ily understood. The rotating axles, 3, 19, 20,
bear upon the portions of greatest diameter,
11, of the rollers 10, and said rollers 10 bear
as to their regions of lesser diameter, 12, upon

the Dbearing faces of the stationary roller-

ways, the axes of said rollers being closer to
the bearing faces 7 of the roller ways than
they are to the points of contact of the rollers
with the axles or parts connected therewith.

Said axles 3, 19, 20, therefore, in their ro-

tation, bear upon the relatively stationary
boxes, that is to say, npon the stationary

roller ways carried by said boxes, through |

the interposed rollers, and, the dmmeter of
the portions of the rollers upon which the

axles bear being in excess of the diameter of |

the portions of “the rollers whiech bear upon
the roller ways, it follows that the amount of
power or rotative force of the axles consumed
in effecting the rotation of the rollers upon
the relatively stationary boxes is less than it

would be were the axle gnd the roller way re-

spectively in contact with portions of the roll-

ersof uniform diameter, the economy in power
being proportioned to the excess in diametric

proportions of the portions 11 over the por-
tions 12.

| 0ﬂether |
and the boxings will thereby be rigidly.re-_

i

l

Mamfestly, an otter cone 17 may be read-

ily adjusted with respect to an inner cone 16
by the rotation of said cone upon the thread-
ed member with which it is engaged. When
it is desired to also provide for an adjustment
of the inner cone, I resort to the arrangement

shown in Figure 1, that is to say, 1 arrange
in eonneetlon w1th an axle, the thimble 14

hereinbefore described, which in the draw-
ings happens to be 111ustmted as used in con-
neeblon with the cerank axle.

Said thimble is, as explained, capa,ble of
longitudinal movement with respect to ifs
a,xle. Manifestly, if the cone 17 be rotated
to the right it will advance until its inner
edge is in contact with the edges of the re-
gions 11 of the rollers 10, and, upon further
rotatlon it will operate, bearmﬂ against said
rollers, to draw the thimble, carrying the cone
16, outward,—that is to say, in the direction
which will ca,rry the outer edge face of the
cone 16 against the reglonq 11 of the roll-
ers 10.

On the other hand, rotation of the cone 17
to the left, and the rotation of the nut 39 to
the right, it being assumed to have a thread
the reverse of that of the cone 17, will oper-
ate, by reason of the bearing of said nut 39
against the inner face of the crank 4, to ad-
vance the thimble inwardly along the axle,

carrying the.cone 16 away from the regions

11 of the rollers.

It is manifest, therefore, that by the em-

ployment of the ar rangement shown in Figure
1, a very delicate and complete adjustment
of the cones with respect to the rollers, to se-
cure & very accurate fitting of said cones-to
said rollers, mmay be secured, and the de-
sceribed means for securing this adjustment
may be, of course, applied in connection with
any of the bearings shown.
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Heretofore, it has been usual for the hubs

of bieycle wheels to rotate upon axles extend-

ing through said hubs, the respective ends of
the axles being secured to the main frame,
the ball, roller, or other bearings employed
to ease the rotation of the wleels being dis-
posed between sald hubs and the intermedi-
ate portions of the axles inclosed by said

hubs, a position in which said balls and roll-
ors and their associated parts are dlfﬁcult of-

access.
In my improved eoustruotlon howevel, a

wheel, hub, and axle, rotate tocrethet as an

entirety; and the respective ends of the axle
find their bearings in the boxes.
of this arrangement, ease of access to the
roller bearings, as by removal of a face plate
38, without removing the wheel from the
fra,me 1S secured.

The means for adjusting the rear wheel
with respect to the main frame 1S very inex-

pensive in its construction, and while strong
and reliable in operation, enables a change-

of adjustment to be very readily made.

The crank axle may upon the removal of
| the cranks, be drawn endwise from the bear-

By reason
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ings without disturbing their a,d,]ustmenb | between the said faces bemﬂ' in line with an

'sald shaft being mdependenb of said bear-

ings e}:eept-through the key connections be-
tween the thimbles and said axle.
way of said key connection, as will be seen,
extends the full length of the shaft.

1. In a roller bearing, in combination, an
axle, a box, an annular roller way mounted
in said box and provided with two bearing
faces, a series of rollers disposed between
said axle and said way, each roller having
portions of different diameters and one por-

tion of each roller being in contact with the |

axle and other portions of each roller being
in contact with the faces of the roller way,
inclined annular guide faces mounted in the
box, and inclined annular faces formed on
the rollers and adapted to make contact with
theinclined guide faces, substantially as set
forth.

2. In a roller bearing, in c(}mbma.tlon an
axle, a box, an annular roller way mounted
in said box and provided with two bearing
faces, a series of rollers disposed between
said a;&le and said way, each roller having
portions of different diameters one pmtlon
of each roller being in contact with the axle
and other portions of each rollerof diameter
less than the portion first mentioned in con-

“tact with the faces of the roller way, two op-

positely disposed inclined annular guide

faces mounted in the box, and inclined an-
35

nular faces formed on therollers and adapted
to makecontact with theinclined guide faces,
the inclined faces of the rollers bemﬂ‘ slightly
convex, substantially as set forth.

3. In a roller bearing, in cowbination, a
box, an annular roller way having a central
conduit, and two bearing faces respectively
dlsposed at the respective sides of sald con-
duit, a series of rollers adapted to said roller
way, each roller having a part of larger di-
ameter extending into the conduit and por-
tions of lesser dmmetm resting on said bear-
ing faces, inclined annular guide faces mount-
ed in the box and inclined annular faces
formed on the rollers and adapted to make
contact with theinclined guide faces and an
axle extending through the box and in con-

- tact with the portlons of the rollers of great-

55

Go

est diameter.

4. In a roller bearing, in combmatmn an
axle, a box, an annular roller way mounted
in said box, and provided with two bearing
faces, a series of rollers disposed between
said axle and said way, one portion of each
rollerbeingin contact with the axle, and other
portions of each roller of diameter less than
the portion first mentioned in contact with
the faces of the roller way, inclined annular
guide faces mounted in the boxand inclined

~annular faces formed on the rollers, and

adapted to make contact with the ineclined
guide fdces, the inclined faces of the rollers

The key ;

element of that portion of the surface of the

roller which is in contact with the said roller

way, for the purpose set forth.
5. Incombination, an axle, a roller way pro-

| vided with bearing faces and also with oppo-
Having thus described my invention, I
claim—

sitely disposed guide surfaces, one of said

members being rotatable with respect to the
other, and a series of rollers each being, as to

different portions of its length, of dissimilar

diameters and having a portion of larger di-

ameter in contact with one of said members
and a portion of smaller diameter in contact

' with the other of said members, and having

its end portions respectively in contact with
the said oppositely disposed guide surfaces,
for the purpose set forth.

6. Incombination, anaxle, aroller way pro-
vided with oppositely disposed guide surfaces,
and also with a plurality of bearing surfaces,
one of said members being rotatable with re-
spect to the other, and a series of rollers each
being, as to different portions of its length,
of dissimilar diameters and having a portion
of larger diameter in contact mth one of said
members and a portion of smaller diameter
in contact with the other of said members,
and having its end portions respectively in
contact with the said oppositely disposed

guide surfaces, for the purpose set forth.

- 7. Incombination, anaxle, a roller way pro-
vided with oppositely disposed guidesurfaces,
one of said members being rotatable with re-

spect to the other, and a series of rollers en-
circling said axle, each roller being as to dif-

ferent portions of its length of dissimilar di-

- ameters, and having a portion of larger di-

ameter in contact with one of said members,
and a portion of smaller diameter 1n contact

with the other of said members, and having

its end portions respectively in contact with
the said oppositely disposed guide surfaces,

the latter resisting the end thrustonlyof the

rollers to prevent axial moverment thereof,
substantially as described.

8. In combination, a rotatable axle, a sta-
tionary roller way provided with bearing faces
and also with oppositely disposed gulde sur-
faces, and a series of rollers encireling said
axle, each roller being as to different por-
tions of its length of dissimilar diameters,

and having a portion of larger diameter in

contact with one of said members and a por-
tion of smaller diameter in contact with the
other of said members and having itsend por-
tions respectively in contact with the said op-
positely disposed guide surfaces, for the pur-
pose set forth.

9. Incombination, an axle, aroller way hav-
ing oppositely dlsposed crmde surfaces,. the
s&id surfaces being plane in transverse sec-

tion, one of said members being rotatable

with respect to the other, a series of rollers
encircling said axle, each roller being as to
different portions of its length of dissimilar
diameters, and havingits end portions of con-
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diameter incontact W1th one of said members ¥ ¢cling said axle and seated in said Wey a thim-

and a portion of smaller diameter in contact
with the other of said members, the end por-
tions being respectively in enﬁegement with
the said guide surfaces, the latter resisting

end thrust only of the said rollers for the pur-

pose set forth.

10. In combination, an aﬂe a roller way
having oppositely dlsposed l::r'mde surfaces,
the eaid surfaces being plene in transverse
section, one of said members being rotatable
with respect to the other, a series of rollers
encireling said axle, eaeh roller being as to
different pertlons of its len gth of dissimilar
diameters, and havingits end portions of con-
vex contoul and ha,vmo' a portion of larger
diameter in contact with one of said members
and a portion of smaller diameter in contact

with the other of said members, the end por-

tions being respectively in engagement with
the said guide surfaces at a point in line with

- the element of tho surface of the roller at its
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portion of smaller diameter, for the purpose
set forth.

11. In combination, an axle, a box, one of
said members being rotatable with respect to
the other, a roller way mounted in said box,
the said roller way being provided with oppo-
sitely disposed guide surfaces, a series of
rollers seated in said roller way and encir-
eling said axle, said rollers being as to dif-
ferent portions of their length of dissimilar
diameters and having a portion of larger di-
ameter in contact with the axle, and a por-
tion of smaller diameter in contact with the
roller way, the end portions of said rollers
being in contact with the said guide surfaces,
the latter resisting end thrust only of the
said rollers for the purpose set forth.

- 12. In a roller bearing, in combination, a
box, an axle, a series of rollers, a thimble
slidably mounted on the axle, a pair of cones
mounted on said thimble, one of which is In
threaded engagement therewith,the other one
being loosely mounted thereon, and the op-
peeing edges of said cones being inclined to
receive between them the edges of disk-like
projections of the rollers, substantmlly as seb
forth.

13. In a roller bearing, in combination, a
box, an axle, a series of rollers, a thimble
slidably mounted on the axle, a pair of cones
mounted on said thimble, one of which is in
threaded engagement therewith,the otherone
being loosely mounted thereon, and the oppos-
ing edges of said cones being inclined to re-

~ ¢eive between them and engage the edges of

6o

disk-like projectionsof therollers, the thread- |

ed cone being held against movement in one
direction by reason of its engagement with
the said rollers, whereby the other cone may
be adjusted with respect to said rollers, for
the purpose set forth.

14. In combination, a box provided with a
roller way, an axle, a series of rollers encir-

ble slidably mounted on said axle and pro-
vided with a flange at its inner exblemlty,
smooth portion and a screw threaded portion,
a cone mounted upon the smooth portion and
abutting against the flange of said thimble, a

second cone being in threaded engagement

with the screw threaded portion of said thim-
ble, each cone being in engagement with the

| said rollers, the threeded cone being held

acainst movement in one direction by reason

_of said engagement, whereby the other cone

may be ad;]usted with respect to said rollers

for the purpose set forth.

15. In combination, a box, an a,xle a series
of rollers disposed between said box and axle,
the said rollers being held against axial move-
ment, and each roller having a disk-like por-
tion of approximately V-eha,ped edge, a thim-
ble mounted on said axle and hevm,e' a thread-
ed and an unthreaded portion, and a pair of
cones mounted on said thimble, the opposing
edges of which are inclined to approximately
conform to the edge of the roller, the arrange-

ment being such that rotation of one of the
cones to the right while in contact with the

said rollers causes a movement of the other
cone toward the rotated cone.

16. In combination, a box, an axle, a series
of rollers disposed between said box and axle,
the said rollers being held againstaxial move-
ment, and each roller having a disk-like por-

tion of approximately V-shaped edge, and a

pair of cones mounted on said axle, and adapt-
ed to engage said rollers, and one of said cones
having screw-threaded connection with said

axle,thesaid threaded cone being held against.

movementin one direction by reason of its en-
cagement with the said rollers, and the cther
cone being adjusted toward the rollers at such
time only as the threaded cone and the roll-
ers are in en gaﬂ'ement substa,ntlally as de-

seribed.
17. In a roller-bearing, in eombmatwn a

box, a series of rollers which are held eﬂ'emst

| axial movement, a thimble feathered on the
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axle, a pair of cones mounted on said thim- |
ble, cne of which is in threaded engagement

therewith, the other one being loosely mount-
ed thereon, the opposing edges of said cones

being inclined to receive between them and

ongage the edges of disk-like projections of

‘the rollers, the threaded cone being held

against movement in one direction by reason
of its engagement with the said rollers, where-
by the ether cone is adjusted with 1espeel: to
said rollers, for the purpose set forth.

II§
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In testimony that I claim the foregoing as

myinvention I havehereuntosigned myname
this 19th day of March, A. D. 1302.

HERMON HINCKLEY.

In presence of—
THEO. CORNMAN,
. R. LAIRD.
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