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To all whomnv it may concer: _
Be it known that I, SEYMOUR K. SEELYE, of
Chicago, in the county of Cook and State of
| 111111015 have invented certain new and use-
5 ful Improvements in Change-Speed Geari ing;
- "and I do herebydeclare that thefollowing is a
full, clear, and exact description theleof ref-
erence bemﬂ* had to the accompanying dr aw-
ings, and to the letters of reference marked
to thereon, which form a part of this specifica-
- tion. -

This invention 1elates 130 improvements in
change-speed gearing for use on bicycles or
other velocipedes, or in any other connection

15 to which it may be found adapted.

The object of the invention is to provide an

improved construction in devices of the char-
“acter referred to; and it consists in the mat-

ters hereinafter set forth, and pmtwulaﬂy

20 pointed out in the appended claims.
In the accompanying drawings, Figure 1 18
a side elevation of a change- speed gearing
constructed in accordance with my mventlon
Fig. 2 is a transverse section taken online 2 2
25 Of Flﬂ' 1. Fig. 3 is a sectional side elevation
taken on 111:1@ 3 3 of Fig. 2.

fied from that previously shown.
In said drawings, A designates one of the

30
velocipede or machine to which my improve-
ments are in this instance applied, and B is a
short transverse shaft mounted in the frame
A in the usual manner and constituting the

35 axle of the driving-wheel C. The hub C' of

the latter comprisesa ¢ylindrie portion ¢, sur-

-rounding the shaift B and bearing thereon

through the mediam of interposed antifric-
tion-balls D, so that the wheel rotates freely
about said shaft. Anintegral annular flange
¢'is provided on said cylindric portion ¢, near
each end thereof, and to the outer edges of
said flanges the S};)okes ¢’ of the wheel may
be attaehed said spokes converging from the

45 flanges ¢’ to the rim of the wheel (not herein

- 11]ustra,ted) in the usual manner.

K designates a plurality of small planet-
gears armnﬂ*ed concentrically about the axle

B and Journaled upon pins or bolts e between

so the outer face of one of the end flanges ¢’ of
the wheel-hub and the inner face of a remov-

40

l able annula,l ring c.

Fig. 4 is a sec-
tlonal detail of a constr uetlon somﬂwhat modl- |

bars of the framework of a bicycle or other

The latter is fastened
rigidly to the ﬂauﬂ'e ¢', so as to rotate thele-
with,by meansoi latel :a,lly projecting studsc?,
formed integral with the flange ¢’ and loc&ted 55
between the gears K, said ring being secured
to the outer ends of the studs by screws c°.
Surrounding the planet-gears E and inter-
meshing therewith 1s an internally-toothed
gear-ring K, which is provided on its outer 6o
pemphely with sprocket-teeth 7 and consti-.
tutes the driving-sprocket of the wheel. -Said
ring is supported by smooth inwardly-facing
annular bearing-surfaces f',provided on each
side of its gem-teeth 1 and engaging corre- 65
sponding smooth annular bemmn-sm faees e
on the ends of the gears K, the latter thus
serving in themselves to form a simple and
affective antifriction-roller bearing for the
sprocket-ring L. - 70
3 designates an inner annular gear or
toothed sleeve surrounding the shaft B with-

in the annular ring ¢® and circular series of

planet-gears E and provided at its inner end
with external gear-teeth g, which intermesh 75
with the teeth ¢? of said gears E. BSaid sleeve -

is arranged to have a 11m1ted movement end-

wise of the shaft B and is adapted to be alter-
nately interlocked with the shaft B or wheel
C, according to the position on the shatt oc-
cupled by the said sleeve. 'To this end the
sleeve G isherein shown as pr ovided between
its ends with cluteh-teeth ¢', which are adapt- -
ed to engage corresponding teeth ¢° on the ad-
jacent edge of the flange ¢ when the sleeve 8j
is pushed in, and 1s fmthel provided at its
outer end with one ormore transverse grooves

or recesses ¢, either of which is adapted to .
engage a transverse pin b of the shaft B when
the sleeve is pulled out. An annular groove go
g>in the outer end of the sleeve en&bles the
latter to be engaged and reciprocated, as de-
sired, by any smtable form of shipping-gear,
(not herein illustrated ,) which in the case of -
a bicycle or other Veloelpede will ordinarily o5
be carried up to within convenient reach of
the rider. When the sleeve is pushed in so
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as to be rigidly locked to the hub of the
 wheel, it will obviously lock the planet-gears
E and sprocket-ring K against relative rota-
tion, and the wheel C will be driven at what-
| ever rate of rotation is imparted by the
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sprocket-chain, (not shown,) which engages |

the sprocket-ring in the same manner as if
sald ring were rigidly secured to the hub.
When, however, the sleeve is pulled out so
as to be held against rotation by its engage-
ment with the shaft I3, the rotative velocity
of the wheel C will obviously be as much less
proportionately than that of the sprocket-
ring as the number of teeth on the sleeve G
18 less than the number of teeth of said ring.

In order that the teeth of the sleeve G and
gears It may always be in mesh with each
other throughout their entire length, the
teeth of said sleeve are herein shown as made
longer than the teeth ¢ of the gears by an

amount equal to the longitudinal movement

of the sleeve, and to prevent interference be-
tween said teeth and the annular bearing-
surfaces ¢ of the gears K said surfaces ¢’ are
made of a diameter only equal to the diam-
cter of the gears K at the Dottom of their
gear-teeth ¢?. The bearing-surface ' of the
sprocket-ring If is consequently required to
be made of a diameter not greater, orslightly
less, than the diameter of the toothed surface
of said ring at the points of its teeth f2, in or-
der that 1t may rest upon said bearing-sur-
faces ¢', and for convenience in the construc-
tion and assembling of the parts said sur-
faces /' are provided by separate annular col-
lars I¥', which are rigidly secured to thering If
by rivets f°. The width of the sprocket-ring I
when its collars It are in place is just equal
to the distance between the flanges ¢ and ¢,
and the latter are made of sufficient external
diameter 1o overlap the collars ' and form a
close joint therewith, said collars being herein
shown as further provided with annular ribs
or flanges /*, which inclose the adjacent edges
of the flanges ¢’ and ¢% so as to more perfectly
1nsure against the admission of dust or dirt
at this point. Toprevent the entrance of dust
or dirt between the inner edge of the flange
¢’ and the sleeve G, the latter is herein shown
as provided just outside of the clutch-teeth
¢ with an annular fiange ¢', which is inclosed
by an annular rib ¢ on said ring ¢?, said flange
g* thus serving bolh to exclude dust and to
strengthen and support said adjacent eluteh-
teeth ¢'.

Obviously when the bearing-surfaces ' and
¢’ are made of the diameter above stated the
contact between them will lack a trifie of be-
1ng a perfect rolling contact, as the latter can
only exist when the points of contact lie in
the pitch-cireles of the intermeshing gear-sur-
faces. The slight slipping which will oceur
between the surfaces, however, will not add
perceptibly to the friction of the gearing.
Moreover, if deemed at all objectionable, it
may be obviated by the modified construction
shown in Ifig. 4, in which the bearing-surfaces
¢ of the gears E are provided by separate col-
lars E', that are free to rotate independently
of said gears I, so as to compensate for the
slight difference in the rotative speeds of the
contacting surfaces.

594,567

- IFor the purpose of enabling the ball-bear-
ings between the hub C" and shaft I> to be
placed as far apart as possible, the inner gear
or toothed sleeve G is herein shown as formed
at its inner end with an enlarged annular re-
cess ¢, into which the end ¢® of the eylindrie
portion ¢ of the hub C'is extended, the an-
nular seat ¢’ for the balls D of the bearing at
this end of the shaft being formed at the ex-
tremity of said extension ¢® within the recess
g®> and in position to hold said balls against
a suitable cone b’ on the shaft B. As shown
in this instance, the sleeve (x 1s designed to
be supported by the intermeshing of its in-
ner end with the gears Ii, and as sald sleeve 1s
subjected only to torsional strains or a slight
endwise pressure such support will ordinarily
be amply sufficient.

I claim as my invention--

1. A change-speed gear comprising a fixed
shaft, an internally-toothed gear-ring, a cen-
tral gear-pinion mounted to turn and slide
longitudinally on said shaft, a rotative an-
nular part provided with intermediate gear-
wheels intermeshing with said internal gear-
teeth and central gear-pinion and means for
locking said central gear-pinion to the shaft.

2. A change-speed gear comprising a fixed
shaft, an internally-toothed gear-ring, a cen-
tral gear-pinion mounted to turn andslide lon-
gitudinally on said shaft, a rotative annular
part provided with intermediate gear-wheels
intermeshing with said internal gear-teeth
and central gear-pinion and means for lock-
ing said central gear-pinion to the shaft or to
the rotative annular part as desired.

3. A change-speed gear comprising a fixed
shaft, an internally-toothed gear-ring, a cen-
tral gear-pinion mounted to turn andslide lon-
gitudinally on said shaft, a rotative annular
part provided with intermediate gear-wheels
intermeshing with said internal gear-teeth
and central gear-pinion and means for lock-
ing said central gear-pinion to the shatt com-
prising interlocking cluteh projections on said
central gear-pinion and shaft.

4. A change-speed gear comprising a fixed
shaft, an internally-toothed gear-ring, a cen-
tral gear-pinion mounted to turn and slide lon-
oitudinally on said shaft, a rotative annular
part provided with intermediate gear-wheels
intermeshing with said internal gear-teeth
and central gear-pinion and meansfor engag-
ing said central gear-pinion with the shaft
and with said rotative annular part compris-
Ing clutch members on said central pinion
and on the shaft and rotative annular part.

5. A change-speed gear comprising a fixed
shaft, an internally-toothed gear-ring, a cen-
tral gear-pinion mounted to turn and slide lon-
gitudinally on said shaft, a rotative annular
part provided with intermediate gear-wheels
intermeshing with said internal gear-teeth
and central gear-pinion,and oppositely-facing
clutch projections on said central gear and

corresponding clutch projections on the shaft
| and rotative annular part whereby said cen-
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“tral gear may be locked to either the shaft or

10ta131ve part as desired.
- 6. A change-speed gear comprising a fixed

shaft, an internally-toothed gear-ring, a cen-

tral gear-pinion mounted toslide and turn lon-
gitudinally on said shaft, a rotative annular

- part mounted on the shaft and provided with

10

20

annularly-arranged bearing-studs, a detach-
able annular ﬂanﬂ"e rigidly secur ed to the said
bearing -studs, a plurality of intermediate
oears joumaled upon said studs and inter-
meshing with the toothed gear-ring and with
the central gear-pinion, oppositely-facing
clutch projections on the said central gear-

pinion, clutch projections on the rotative

part adaptedtointerlock with onesetof clutch
projections onthe said pinion and cluteh pro-
jections on the said shaft adapted to interlock
with the other set of clutch projections on
sald central pinion.

7. A change-speed gearing, comprising a
fixed shaft, a rotative pmt ;]01_11 naled on said

sharft, pl&net-ﬂ'eals arranged eoncentrzeally
about the shaft on said 1ota,twe part, an in-

ternally-toothed gear-ring surrounding said

- planet-gears and intermeshing therewith,

- the 1&13136‘1 ; an inner sleeve
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smoothannular be&rm g-sur faces onsaid gears
and gear-ring af 01d1ng a roller bearmn for

shaft and provided with exterior teeth inter-
meshing with the planet-gears, said sleeve
being movable endwise of the shaft, and
meansfor alternately interlocking said sleeve

- with the rotative part or shaft according to

35
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the position of the sleeve on the latter, sub-
stantially as deseribed. —

3. In a change-speed gearing for vehicle-
wheels, the combmatmn Wlth the shaft or
axle, and the wheel-hub, of a plurality of
planet-gears journaled on said hub concen-

- tricallyabout theshaft; aninternally-toothed
gear-ring surrounding said planet-gears and
‘intermeshing therewith,smooth annular bear-
ing-surfaces on said gears and gear-ring af-

STIT 1"01111(111:10‘ the

fordingaroller-bearing forthelatter;aninner
sleeve surrounding the shaft and provided
with exterior gear-teeth intermeshing with
the planet-gears, said sleeve being movable
endwise of the shaft; interlocking recesses
and projections on sald hub and sleeve, other
interlocking recesses and projections on said
shaft and sleeve, and means for moving the
sleeve endwise of the shaft to alternately in-
terlock with the axle or shaft, substantially
as described.

9. In a change-speed gearing for vehicle-
wheels, the combination W1Lh the axle or shaft
and the wheel-hub journaled thereon of an in-
tegral annular flange on said hub; a detach-
able annular flange rigidly secured to the
integral flange, a plurality of planet-gears

journaled between said flanges concentriec--

ally about the shait; an interiorly-toothed
sprocket-ring surrounding said gears and. in-
termeshing theréwith; an inner sleeve pro-
vided Wlth exterior teeth intermeshing with

said gears; cluteh-teeth on said sleeve adapted-

to 111‘[@110(3L with corresponding teeth rigid
with said hub; interlocking recesses and pro-
jections on the sleeve and shaft; and means
for moving the sleeve endwise on the shaft
to alternately interlock. the same with the
hub or shatt, said sleeve being provided at
1ts inner end with an annular recess of larger
diameter than the shaft; atubular extension
on the wheel-hub projecting info the said re-
cess; bearing-balls seated in the end of said
tubular extension, and a cone on the shaft
within the recess adapted to engage said balls,

| substantially as described.

in testimony that I claim the for egoing as
my invention l aflix my signature,in presence
of two witnesses, th1s 27th day of Apl il, A. D.
1899,

SEYMOUR K. SEELYE.
YWitnesses: |
C. CLARENCE POOLE,
ALEX. H. SEELYE.
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