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WILLIAM 8. KELLEY, OF SMITHVILLE, NEW JERSEY.

 BICYCLE.

SPECIFICATION forming part of Tietters Patent

No. 321,932, dated July 7, 1.885.

Application filed March 24, 1884, (No model.)

To all whom it maiy. CONCeriv:

. Be it known that I, WILLIAM
of Smithville, in the county
State of New Jersey, have jnvented certain
Improvements in Bicycles and Tricycles, of
which the following is a specification.

This invention relates particularly to that
which the driving-wheel
i actuated by a clutch or ratehet mechanism
from a drum turned in a forward direction by
a strap winding i connecting with

g, KELLLY,
of Burlington and

thereon and
afoot-leverand turned ina backward direction
when released by a spring, although certain

of the features are also applicable to other

machines, as will hereinafter more fully ap-
pear. - | |
For purposes of illustration I have repre-
sented my improvements as embodied 1n a
machine of the same oeneral character as the
well-known * Star’’ bicycle, having the large
pro_pelling-wheel at the rear and a small steer-
ing-wheel in tfront. |
Referring to the ‘accompanying drawings,
Figure 1 is a side elevation of the machine.
Fig. 2 is a vertical cross-section of the same
through one side of the driving-wheel and
frame, and the attendant parts. Fig.31is a
looking toward
ihe wheel. Tig. 4 is a side elevation of the
pawl - carrier. Fig. 5 is an axial section
through the clutch mechanism and the attend-
ant parts 1n modified form. Fig. 6is a side
elevation of one of the main-frame bearings

for the fixed axle.

In proceeding to construct the machine rep-

resented I first provide a main frame, A,
which may be identical in all its leading fea-
tures with that represented in my application
for Letters Patent filed on the 7th day of Feb-
ruary, 1884, No. 120,07 1, the frame being
adapted to receive 1n its rear end the axle of
the main driving-wheel B and at its forward
steering-shaft C, inthe lower
end of which the steering-wheel D 18 carried.
The main wheel is constructed, as usual, with
a2 hollow axle having flanges on its ends to re-
ceive the spokes, the whole being commonly
designated as the hub of the wheel. Thishub
is mounted and arranged to revolve loosely on
B, which 18 extended through

rhe same from side to side and secured at its

Heretofore it has been customary to construct
‘he ends of this central axle of a rectangular
form and to mount them in openings of like
formin the frame. Thisco nstruetion involved
considerable additional expense in order to
insure the accurate fitting of the parts; and
was objectionable for the reason, first, that the

' ends firmly in the sides of the main frame. '

53

1xle was liable to work loose, and, second, that 60

it could not be conveniently turned 1n order
to equalize the wear upon 1S different sides.
To avoid these difficulties, I now construct the
ends of the axle of round form, either cylin-

‘drical, as shown, or slightly tapered, and seat 63

them in round holes in the sides of the main
frame,which is divided adjacent to the axleand
drawn together by ascrew,inthe manner repre-
sented in Fig. 10, so as to firmly grasp the axle.
By loosening the compression-serew the axle
may be released so as to be revolved in order
to bring the main wear from time to time on
different portions of its surface.

 The present construction and arrangement

70

of the central stationary axle differs from that 73

described in my prévious application above
referred to, in that the ends of the axle are
cireular instead of angular, whereby 2 rotary
adjustmentofgreater orlessextentis permitted,
to equalizethe wear. The axle is confined end-
wise within the frame by means of nuts ¢, ap-
plied to its outer end, and these nuts are In
furn confined in position by means of SCrews
b, tapped into the ends of the axle, and having
heads of sufficient size to overlap the outer
taces of the nuts. The screws may have their
threads cub in opposite directions from those
of the nuts, or they may be constructed with
threads of a piteh differing from those of the
nuts, whereby they are adapted to prevent
ihe nuts from working loose.

Heretofore it has been customary to con-
struct the central axle of solid metal. 1 now
propose to construct the same of a hollow or
tubular form,
whereby it is reduced in weight, and also
made to serve as a reservoir to contain a la-
pricant and deliver the same to
parts. -

As a convenient means of introducing the
lubricant into the axle, I provide the same ab

| one end with an opening which may be closed

as represented in the drawings,
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by one of the serews by as represented in the | their support 1n {rictional engagement with

drawings.

At suitable points in ity length the axle
may be provided with small opemings d to
permit the escape of the oil to its outer sur-

face and to the inmer suriace of the wheel-

hub revolving thereon. Openings may also be
made from the axle outward into the cluteh
mechanism, if desired.  If the delivery open-
1ngs be made of small Size, they may be lefs
OpEn or uncovered, but if of large size they
should be filled with wicking or other ab-
sorbent material adapted to deliver the oil
gradually and prevent waste,

Referring, now, to the construction of the
wheel, it will be perceived that it consists of
the hollow axle ¢ and the two flanges 1, se-
cured rigidly upon its ends, as before aliuded
to. It has commonly heen the practice to con-
struct the shaft ¢ and flanges J In one piece,
cither casting them complete or working them
fromthe ““‘solid.”” I find in practice that there
Is great advantage in constructing the flanges
in separate pieces and shrinking, forcing, or
otherwise applying them Immovably in posi-
(ton upon the ends of theirshaft. On the outer
side the flanges are provided, as in my pre-
vious machine, with annulay overhanging
rims g, the inner surfaces of which are pro-
vided with ratchet-teeth 4 formed thereon, or
on a ring sceured therein, these teeth being
designed to engage with the driving-pawls 7.
In my previous iachines these pawls were
mounted upon a revolving hub or drum. I
now construct them of an angular form and
mount them midway of their length upon
horizontal pivols or journals formed on or at-
tached to a friction-collar, j, which i mount-
ed cither upon the fixed axle, as shown in the
drawings, or, if preferred, on a sleeve Pro-

jecting from the hub of the wheel, so that the

pawl-carrier and pawls may revolve Inde-
pendently of the driving dram or pulley. It
will be noted that this organization differs
from that shown in my former application, in
that the pawls are pivoted to an 1Independent
frictionally-held carrier instead of being piv-
oted directly and firmly to the drum or pul-
ley. The only essential requirement is that
the pawl-carrier § shall cngage the axle with
a sufficient degree of friction to be carried
thereby, while at the same time jt 18 free to
turn independently on the axle whenever g
moderate foree is applied. Loosely on the
outer end of the axle there is mounted a re-
volving drum or pulley, I, having on its outer
side a hub, m, the outer edges of which are
notched, as shown at », Fig. 3, to engage with
the inner or heel ends of the pawls, which
have their outer ends arranged, it will be re-
membered, toengagein the ratchet-tecth, The
action of the parts thus arranged is as {ol-
lows: When (he pulley I is turned in a for.
ward direction, its hub m urges the heels of
the pawls forward in the direction indicated
by the arrow in Fig. 3. The pivots of the
pawls being held meanwhile in position by

the axle, the outer ends of the pawls are
thrown into engagement with {hLe ratchet-
teeth. The instant that thisen gagement oceurs
the pawls are carried bodily forward, impart-
Ing a rotary motion fo the wheel, the friction-
collar j being at the same time revolved
the other parts about the fixed axle.
the reverse motion of the pulley and hub oc-
curs, the latter, acting on the pawls, causes
their ends to he thrown inward out of cngage-
ment with the wheel, so that they may revolve
in a backward direction without noise. The
openings in the hub are of such form and size
as to permit but a limited play in relation to
the pawls, in consequence of which the pawls
and pawl-carrier are caused to rotate back-
ward with the hub as soon as the ends are outs
of engagement with the teeth,

It will be observed that the pawl-carrier re-
sists moderately the movement of the pawls
In a forward as well as in a backward dirce-
tion, and that it is in conscquence of this re.
sistance, ov, in other words, in consequence of
the fact that the pivots of the pawls are held
tn a fixed position, that the hal has the effeet

of throwing the pawls inward and outward.

The collarj may be constructed in any suig-
able form in one or more pieces, provided it
1s adapted for frictional engagement with the
axle or other fixed support; but it is recom-
mended that it be constructed, as represented
in Figs. 2 and 4, of two parts adapted to em-
brace opposite sides of theaxle and united by
means of screws o bearing spiral Springs .
This construction permits the tension of the
springs to be varied in order to modify the
riction between the collar and the axle. It
also permits the holder to yield to a limited
cxtent, so that the two pawls on oppositesides
of the center may seat themselves firmly
against the teeth in the event of the latter ho.
Ing cub in an irregular or unequal manner.

Theessence of the present arrangeinent con-
sists in having the pawls supported by a {ric-
tional carrier and acted upon by the revolving
pulley or hub, and it is manifest that the form
and detail of the parts maybe modified to any
cxtent required provided the general mode of
action is retained. The pulley ¢ has attached
to its exterior one end of a strap, #», whieh is
wound thereon and connected to the foot-le-
ver as usual for the purpose of imparting a
rotary motion to the dram. The drum IS re-
cessed 1n the outer side to receive a spring, s,
the outer end of which is attached thereto,
while the inner end isattached to a fixed non-
rotating collet encirecling the axle, as shown.
This collet, which is of cssentially the same
construction as that represented in my previ-
ous machine, instead of being secured to the
axle, as in the former case, is now connected
to the frame, in order that the axle may be re-
volved therein, and also in order that there
may be nodanger of its wearing loose and be-
102 turned out of position by the strain of the
frames. This connection of the collet to the

5

Q"

95

1C O

IO

115

120

125

I30




IS

20

39

10

+3

50

the axle, is of great importance, since it not

321,932 - - -, 3

frame instead of the axle, or, in other words,
the fastening of the same independently of

only avoids the danger of its accidental rota- |
(ion in the event of the axle becoming loose,
but also in that it permits the axleto be given |
a rotary adjustment in order to equalize the
wear thereon, as elsewhere detailed. 1{s con-
nection with the main frame may be of any
suitable character, a simple mode of connec-
tion being the application of a pin or key, v,
one end of which is seated in the frame while
the opposite end is seated in a slot or recess in
the collet, as shown in Fig. 2, or a stud or
projection on the frame extended into a noteh |
in the end of the collet, as in Fig. 9. The |
connection of the collet to the frame instead
of to the axle is found in practice to be a fea-
ture of importance. |

Having thus described my invention, what l
I claim is— |

1. In a bicycle of the general character
herein deseribed, the combination of the wheel |
having the double hub or axle, the main frame,
and the central non-rotating axle having its
ends made of round form in cross-section and
confined firmly but adjustably in the frame,
as described, whereby the rotary adjustment
of the axle is permitted to equalize the wear
thereon. l

2. The combination of the main wheel hav-
ing a tubular hub, the non-rotating axle hav- |
ing round ends, and the main frame divided
and drawn together upon the ends of the axle
by contracting - screws, substantially as de-
scribed and shown. .

3. In a bieycle.or similar vehicle, the com-
bination of the wheel having a tubular hub,
the fixed tubular shaft, and the main frame
having the two ends of the shaft secured
thereon.

4. In a bieycle, a main frame, a wheel
mounted centrally therein and provided with
a tubular hub, and a tubular axle extended
through the hub and fixed at its two ends 1n
the frame, said axle being provided with oil-
inlets passing to the outside of the frame and
with oil-outlets opening to the exterior of the
hub. |

5. In combination with the frame, the axle,

and the drum or pulley and the spring, the
collet encircling the axle and secured to the
frame. |

6. The spring-retaining collet secured to
the main frame independently of the axle.

7. In combination with the main wheel
having the driving rim or flange, the non-
rotating axle, the pawls, the pawl-carrier hav-
ing a frictional connection with the axle, and
the driving-pulley having the hub to €ngage
the pawls, whereby the pawls are rendered
noiseless and positive in their action.

8. In a bieyecle or tricycle, a pawl-support-
ing device having a frictional connectlon with
2 non-rotating part, a driving-wheel with
which the forward ends of the pawls engage,
and a driving-drum arranged to turn inde-
pendently and connected with the inner or
heel ends of the pawls, substantially as de-
scribed, whereby a forward motion of the
drum is caused to throw the parts into en-
gagement with the wheel, and vice versa.

9. In a clutch-machine, substantially as de-
seribed, the combination of a shaft or support,
a rotary pawl-carrier divided and provided
with means whereby it may be contracted for
frictional engagement with its shaft, and
pawls pivoted on and carried by sald support.
" 10. In a bicyecle or tricycle, a driving drum
or pulley, a rotating {frictionally - retained
pawl-carrier wholly independent of the drum,
pawls mounted on said carrier and connected
with the drum, and a wheel driven by the act-
ive ends of the pawls, substantially as de-
scribed and shown. -

11. The combination of the main frame, the
wheel having a tubular hub, the fixed hollow
axle, and the screw located at the outside of
the frame and affording access to the interior
of the axle. |

12. In combination with the wheel and the
main frame, the fixed axle seated at itsend in
the frame, the nut applied on the end of the
axle, and the screw applied to the axle to se-
cure the nut, as shown.

WILLIAM S. KELLEY.

Witnesses:
EDpwARD F. BURNS,
CHAS. H. CHICKERING.
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