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To all whom it may concermn.:

Be it known that I, HOMER L. BOYLE, a
citizen of the United States, residing at Grand
Rapids, in the county of Kent and State of
Michigan, have invented certain newand use-
ful Improvementsin Bicyeles; and Ido hereby
declare the following to be a full, clear, and

exact description of the invention, such as

will enable others skilled in the art to which

16 appertains to make and use the same.

This invention relates to improvements in

~ Dbieyeles. -
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go device.

The principal objeects of the invention are
toprovide a simple and efficient bicyele-frame
whichmay bereadily taken apartor* knocked
down” when desired for storage or transpor-
tation, and in which a broken or injured por-
tion may be readily replaced by the user with-
outrenderingitnecessarytosendthe machine
to a repair-shop, and also to avoid the neces-
sity for heating and welding or brazing the
metal, thus injuring the enamel or nickel-
plate and destroying the rigidity and temper
of the metal. |

Another object is to provide an improved
coupling device for connecting the parts of
the frame, so as to adapt them to be readily
connected or disconnected when desired, and
at the same time give a smooth and finished
appearance without projections or rough sur-
faces at the joints. |

A further object is to provide improved
driving mechanism for the bicyele.

Theinvention will first be described in con-
nection with the accompanying drawings,
which form a part of this specification, and
then pointed out in the claims at the end of
the desecription.

Referring to the drawings, in which similar
letters of reference are used to denote similar
parts of the machine, Figure 1 represents a
side elevation of a bicycle-frame constructed
In accordance with my invention and having
my improved propelling mechanism secured
thereon. XNig. 2 is a front elevation of the
same. If1g. 3 1s a sectional side elevation of
the head-pilece, showing my improved coup-
ling device in section. Fig. 41s a detail sec-
tional view of another form of the coupling
I1g. 5 is a transverse section on the

line V V of Fig. 4. Figs. 6 and 7 are details. |

| Fig. 8is a detail sectional view of a modifica-

tion of the gripping mechanism.

The head-piece A may be of the form shown
and 18 provided with rearwardly-projecting
lugs or studs which are formed in two diame-
ters, that is to say, with a main portion ¢ and
an outer reduced portion o', forming an ex-
tension of the larger portion a, both of said
parts being screw-threaded, as shown.

B denotes a coupling piece or sleeve which
is formed a portion of its length with an in-
terior cylindrical serew-thread adapted to be
screwed upoun the portion ¢ of the stud, and
the outer interior portion thereof is made con-
ical or tapering.

C denotes an interiorly-screw-threaded ey-
lindrical and conical or tapered plug adapted
to be screwed upon the extension ¢'.

D denotes a tubular frame-bar or pipe-see-
tion having a tapered end adapted to fit with-
in the conical end of the sleeve B, so that
when the plug is inserted in the fube and
screwed upon the extension &’ the tapered
or conical end of the frame-bar or pipe-sec-
tion will be firmly clamped between the sleeve
and plug, as shown more clearly in Figs. 3
and 4. Instead of tapering the ends of the
pipe D its ends may be notched or cuf, as at
d, Fig. 6, so as to permit the prongs or pro-
Jecting portions to be bent so as to taper the
end of the pipe-section.

Tounite the parts of the coupling,the sleeve
B 1s first screwed upon the plug ¢. The ta-
pered end of the tubular bar or pipe D is then
mserted in the tapered portion of the sleeve,
and the plug, previouslyinserted in the tube,
1s screwed upon the extension «' by rotat-

ing the pipe, the latter being formed with a

teat or teats or indentations d’, which take
into a groove or grooves ¢ in the plug, so as
to cause the latter to rotate with the pipe,
while permitting independent longitudinal
movement thereol. The plugpreferably pro-
jects beyond the extension ¢’ sufficiently to
permit a wrench or ¢lamp to be applied to the
pipe, so as to grip the plug and revolve the
same with the pipe, and the teats and grooves
may be dispensed with, if desired. Other
means may also be employed for securing the
plug to the pipe, so as 0 cause the two to ro-
tate together. When the frame-bar is pro-
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. alsotheangle-pieceorrearwardly-converging | free upward movement of the sleeve and .
. Dbars D?*and the intermediate upright por- pedal without binding. The ball L is pressed - -

. other forms may be employed, if desired.

o ibis deemed necessary to specifically describe | a band wheel or pulley M, suitably JOHPH&IEd ST
o only one connection. D D
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triangular position for imparting motion to
the driving-wheel. A corresponding pair of
sprocket-wheels and drive-chain may be pro-

vided at the opposite side of the machine, if

desired, but I preferably use but one trian-
gularly-arranged chain connecting directly
with the driving-gear or sprocket-wheel upon
the shaft of the driving-wheel and in connec-
tion therewith. I may employ an endless

belt or chain F’, which connects pulleys or

sprocket-wheels E° E° secured to the shafts
E3 and E! respectively, at the ends thereof
opposite the wheels E' E? sothat when power
is applied to either chain rotary motion may
be imparted to said shafts and through the
same and the propelling-chain I to the drive-
wheel. For the purpcse of applying the
powerdirect to said chain or chains 1 employ

foot-pedals having a reciprocatory movement

and provided with wedge or cam gripping
devices acting on the forward or downward
movement only to propel the chain and rid-
ing freely up or back on the reverse move-
ment, the two pedals being thus adapted to
act alternately in propelling the respective
endless chains with which they engage.

The preferred form of gripping device is

shown in Fig. 2, wherein I have shown boxes
or sleeves H H, to which the foot-pedals I I
are secured and through which the respective
chains F K’ pass. The opening through each

applied to bicycles of the usual or any pre- =

ferred construction, and the coupling device
being also adapted to be used for connecting
the frame-bars of any desired shape for bicy-
cles or similar purposes, and hence I do not
desire to be limited in the application of the
invention to any particular type of machine.

In some cases it may be desirable to form
the stud or studs « of a uniform diameter, as

shown in Fig. 4, in which case the reduced

extension ¢’ is dispensed with, this construc-
tion being less expensive and easier to malke

‘than the construction shown in Fig. 3, and

especially adapted for larger-sized pipes or
frame-bars. The detent K, Fig. 2, may also
in some cases be dispensed with by causing
the spring seated in the wedge-shaped recess
in the sleeve to act directly on the ball or
other gripping device, the wedge-shaped for-
mation of the recess adapting the ball to bind

| upon the chain when the sleeve is depressed

and to drop to the bottom of the recess on the
upward movement thereof, thus releasing the
chain. If desired,thesleeve may be recessed
on both sides of the chain and provided with
one or more spring-pressed balls or gripping
devices at either side thereof. |

- Having thus fully deseribed my invention,
what I claim as new, and desire to secure by
Letters Patent of the United States, 18—

1. Incombination with the detachable tubu-
lar frame-bar having the tapered or conical
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end, the screw-threaded stud or pi‘ojection

. constructed in two diameters, the interiorly-
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screw-threaded tapered sleeve adapted to be

screwed upon the larger serew-threaded por-

tion of sald stud,and theeylindrical interiorly-
screw-threaded tapered plug fitting within
said tubular frame-bar and means for causing
sald plug and frame-bar to rotate together,
for the purpose of tightening the coupling,
substantially as described.

2. In a bicyele, the combination with the
propelling-chain, of the flexibly-connected
interiorly-recessed sleeves carrying the foot-
pedals, a lever or detent pivoted and housed
within the recessed sleeve, a ball interposed
beftween said lever and c¢hain and a spring
tending to normally press the lever toward

- the chain so asto bind the sleeve to the chain

on the forward or downward movement of
the pedal and release the sleeve on the re-
verse movement, substantially as deseribed.

3. In a bieycle, the frame-coupling com-

prising the detachable tubular frame - bar

having the tapered or conical end, the inte-

riorly-screw- threaded tapered plug fitting

tially as described.

| within said tubular frame-bar, the serew-

threaded stud or projection from an adjacent
frame-piece, and the interiorly-serew-thread-
ed tapered sleeve adapted to be screwed upon
said stud, and means for causing said plug
and frame-bar to rotate together, for the pur-
pose of tightening the coupling, substantially
as described. _

4. In a bicycle, the combination with the

| propelling-chains, of the flexibly-connected
| interiorly-recessed sleeves o which the foot-

pedals are secured, the lever ordetent pivoted

and housed within said recess, and the ball
confined between said lever and chain so as

to bind the sleeve to the chain on the forward
or downward movemen! thereof and release
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the sleeve on the reverse movement, substan-

17

X my signature

In testimony whereof I a
In presence of two witnesses.

HOMER L. BOYLE.

Witnesses:
CHAS. E. RIORDON,
J. A. B. CRISWELL.
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