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To edl tefvony L6 1) COTLCCT I

3o it known that I, JOHN RATU, a citizen of
the United States, residing at Chicago, in the
county of Cook and State of Illinois, have in-
vented a certain new and useful Improve-
ment in Bieyeles, of which the following is a

fall, elear, concise, and exact description, ref-

erence being had to the accompanying draw-
ings, forming a part of this specification.
v invention relates to the driving mech-

anism of bieycles of the c¢lass usually known

as “‘safeties,” in which the main driving-
shaft upon which the ¢ranks are mounted is
provided with a sprocket-wheel carrying a
sprocket-chain which runs over a sprocket-
pinion provided on the shaftof the rear wheel.

My invention consists in the novel con-
struection, arrangement, and combination of
parts, as hereinafier fully described, illus-
trated in the drawings, and pointed out in

the appended claim. |
My invention will be more readily under- |

stood by reference to the accompanying draw-
ings, forming a part of this specification, in
which—

Figure 1 is a horizontal section of the driv-
ing mechanism embodying my invention,
taken on line 1 1 of Ifig. 2. Fig. 2 1s an ele-
vation of the driving mechanism. IKigs. &
and 4 are details of the cams working within
the cam -grooves of the symmetrically-dis-
posed cam-plates. ¥igs. 5and6 are diagram-
matic illustrations showing the relation of
the parts when tlie cranks occupy a horizon-
tal position. Iig. 7isa diagrammaticalillus-
tration showing the relation of the parts when
the eranks occupy a vertical position.

Like letters refer to like parts throughout
the several figures.

The driving gear-wheel ¢ is mounted rig-
idly upon the shaft ¢, which is mounted upon
and supported by the bearing b, carried upon
the frame 0’ of the machine.

¢ ¢ indicate guideways, one ol which at
least should be removably mounted upon one
end of the shaft ¢/, (in order that the parts
might be arranged within the hanger ol the
machine,) as by screwing said guideway upon
the shaft, as shown, while the other guide-
way might be formed integrally with the

other end of the shaft. These guidewaysac-

| commodate the treadle-levers d d', which are

adapted to be reciprocated within said guide-
ways as the pedals are rotated. The guide-
ways are preferably made as shown in Iig.
1, wherein cylindrical portions ¢ ¢* are ex-
tended from the shaft ¢'. Ball-bearings are
provided in the cylinders to lessen the frie-
tion upon the pedal-levers. Cam-plates e ¢
are mounted symmetrically and preferably
upon the frame of the machine, as shown.
These cam-plates, as hereinbefore stated, are
preferably eircular, in which case they are
disposed eccentrically with relation to the
driving-shaftt. |

The treadle-levers « d' are provided upon

one end with the pedals * d* and upon the

other end with cams ! d”. The cams are
preferably made in the mannershown in Figs.
3 and 4, wherein are illustrated a cam-groove
dt of a cam-plate, one end of a treadle-lever
d, and the cam provided with recesses d', in
which are placed the bearing-rollers ¢,

- In driving bieycles it is desirable to have
greater leverage upon the downstroke of the
pedals, and the point at which it i1s desired
to have the greatest leverage is at the middle
of the downward stroke or, in other words, at

‘that point when the pedal reaches a horizon-

tal plane coincident with the shaft. With
this end in view I place the cam-plates with
their points of greatest eccentricity with re-
lation to the shaft upon the horizontal plane
and in front of the shatt.

Referring now more particularly to Ifigs.
5, 6, and 7, it will De seen how the distance
between the shafts of the pedals and the ful-
crum of the pedal-levers or the center of the
driving-shaft varies.

In Figs. 5 and 6 the pedals are shown in a
horizontal planecoincident with theaxisotf the
shaft, the lever d in Fig. 5 being shown in 1its
most extended position with relation to its
fulerum, while the same lever is shown in

| Fig. ¢ at the shortest distance from its ful-

crum. The centers of the shaft and the ec-
centrie cam-plates occcupying a fixed position
with relation to each other, it will be seen that
the distance between the center of the shatt
and the pivotal point between the pedal-le-
vers and the cams varies as the pedals are ro-
tated. Tracing the travel of the pedal
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-~ about the shaftof the driving sprocket-wheel,
- when the pedal occupies. the position shown
‘in Fig. 5 the distance between-the pivotal

-eanneetwn of the cam with the pedal-lever
~and the shaft of the driving sprocket-wheel:
is less than when the cam m1d pedal occupy

- any other position, since the pomt of great-
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line, as shown in Fig.
15 from the center of the d}wmn shaft.
 the center of the eccentric cam- -plates and the |

center of the driving-shaft are on the same
“horizontal lice, any vertical line intersecting |
_ the line of travel of the pivotal Connectlons-
between the cams and the treadle - levers

est eccentricity of the cam-plate is bebween..;
~the pedal and the driving-shaft.
? is thus farthest 1emoved from the shaft
of the driving sprocket-wheel, thereby in-
creasing the lever: age at the pomt desired.

When the peda,lb m'e brought in a ver tquI- |
Lhev are equidistant

Since

~ through -the center of the duvmﬂ—-&h&ft will
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111Leleept said line of travel at '[1011‘1138 equi= |
~distant from the center of the shaft on oppo-
-site sides of said horizontal line. W
pedal @ has made a half-r evolution, the dis-
- tance between its shaft and the dr Wmﬂ‘-slmft -
- 18 brought to a minimum, as shown in I‘Iﬂ 6,
. -since the center of the driving-shaft is now.
~ between the point of greatest eeeeum icity emd--

the center of the %h&tt of the pedal.

- I amaware of Letters Patent of the Umted -
- States No. 96, 1‘7{ and Letters Patent of Great
- Britain No. "J

- and do not c]mm fmythmfr therein shown or

2 of 1851 and No. 9,207 of 1888

described.

. I would. Say that in 01(:'161 tlmt the bcnll- |
: bemmﬂs within the guideways ¢ ¢ may be as
nearly d ust-proof and irm’rmnle&s as possible,

I provide the dust-caps ¢® at the ends of the
sald guideways and inclosing the antifriction-
bz-ﬂls as shown,

~driving sprocket-wheel has been varied. =
-therefore limit my claim in the present in- -
stance to the combinations Of mech&msms as

The pedal

end of

- YWhen the |

571,793

In a prior application I have illustrated |
3 meclmmsm whereby the distance between the
shaft of the pedal-lever and the shaft of the

-yt
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IImrmfr descnbed my invention, I claim as
new and desn"e to secure by Letters Patent— -
In a bicycle, the combination with the

fmme thereof and the driving-shaft, of c¢ylin-

“drical ﬂ'mdeways on the ends of the said shaft.

annular rings secured to the frame interme-

diate the smd guideways, said rings being s
~arranged eeeentncally to the dr wmmshalb_'
provided with grooves in their
“outer mees pedal-levers passing slidingly

and bem

through the guideways and having their ends.

opposite to those which carr y the ped als, bent
nwardly, ‘a block mounted upon s |
ecach lever and curved to eouespom .

with the curvature of the grooves inthe rings

‘and seating within said- groove, sald b]ocﬂs“
being plovlded with recesses 7 in their op-
‘posite faces and adjacent to their opposite
ends, antifriction-rollers d® seated in said re-
cesses and bearing upon the walls of the
~grooves of the rings, antifriction-balls ar-
:1"311064:1 within the eylindrical guideways at »
opposﬂze ends thereof and bearmo' upon the
‘pedal-levers, and dust-proof ¢ |
1 ends of said guideways and inclosing the said
‘balls and through which caps the ped al- le\*m <
*'Shdmnly pass, as specified.-

caps upon the

In witness whereof I hereunto %lleGl 1be my

name this 23d day of January, A. D. 1895,

o | JOTIN RAI™
VWitnesses:
GEORGE I?. BARTON,
JNO. K. SALISBURY.
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