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To all whom it May concermn:
Beit known thatI, ISRAEL F. ALGER a citi-

zen of the United Stetee of America, 1‘681(111]‘3
at Fitchburg, in the cou nty of WVercester in
theState of Massachusetts, have invented cer-

taln new and useful Improvements in Bicy-
cles, of which the following specification con-

| tains & full, clear, and e\ae‘u deserlptlon ref-

erence bemﬂ‘ had to the accompanying dr AW-
Ings, formmn' part thereof.
| M y invention relates more especially to im-
provements in that class of bieyeles which are
driven by wear-wheele operated fmm cranks
on the pedel levers.

‘The objects of the invention are to dlspense

| 1*11;]1 the intermediate pinion of such gearing

and the slots heretofore necessary in the

pedal-levers, to have the pedal-operated gear’

mesh dlrectly with the pinion on the ﬂ'round-
wheel axis or hub, to increase the drwma

power by a gain of leverage through the po-
sitioning of the pedal- levers and thew oear-
| 0pe1*etm pins, to strengthen the frame et the
point where thedriving 01‘pedal -operated gear
1s mounted, to guide Lhe pedal-levers wwh as
little friction a8 possible, _and to eecomphshi

these objects in a sunple ef 1e1e1113 and i Inex-

pensive manner.,

1te axis with a cam or eccentric engaged by a
pin projecting from one side of the pedal-

lever; and the invention further consists in
the eonstr*ueuon and combmamons heremaf-.

ter described and claimed. |
Referring to the: dmwmge Figure 1 is a

Kig. 18
Ifig. 2 1s a sec-

shows the dri ving

rear view on the hne z z of Fig. 12,

45

The bicyecle - frame:is: ee11strueted in the-
-main eubsta,ntla,lly lik& the ordinary rigid dia-
‘mond frames, but difers therefrom in havmﬂ
the bottom bars L. oent down at an angle be-—

tween the rear-wheel fork N and the ee&t -Sup-

porting bar, the bars I, bemﬂ flattened at their |

angles to J.'01 m the beelmﬂ" I./. Moreover,

efety bicycle,

Fig. 3.
-gear detﬂ,ehed I‘w* 415'

‘bearings T, where they are provided with
Y 55

| VGl‘lICcLIl}?-B‘s.te]ldln o 11&11061‘5 orbars K extend

downwardly from the fork N as far as the

bearing gs K',from which they inecline upwardl
and 1earwm~*d1y as at K? parallel with the
rear ends 12 of the bars L.
wheel W is mounted in the bearings L K3in

the upper ends of these e\tenswns I#IX* and

18 provided on its axle between said exten-

sions with pinions M M, with which mesh the
drive-gears A A,

131”16 b&I‘S I{ _L |
with cams at thelr oute1 faces which are ec-

~centric to their axes A’, and these cams are

formed of innerand outerspaced heart-shaped .

plates D F, secured to the gears by means of

screws 1 a,nd spacing fr—sleeves 2, as shown in
Thus hedrt she,ped cam-grooves
or fruu]eways D’ are formed on the gears A, in

Figs.1and 2.

which work the crank-pins C, eaeh pro ovided
with an antifriction wheel or roller ! and se-

cured to the inner side of the forwardly-ex-

tending pedal-levers B.
pivoted at their rear ends to the lugs K%, de-

-T'hese levers B are

‘pending from the bearings K?to a pomt Just

o | bent or o
The invention consists prinei pallym agear-
wheel meshing directly with a pinion on the

in advance of the frame-bar V’
- ground-wheel and provided at onéside around

in edvanoe of the gears A A, when they are

their front ends with pedals E, which are just

understood, of course, that the cams on the

two drive- ﬂe(ue are opposmelv arranged.

2T

The 1evers B B are p:r'ewded in thew set

pOl"thllS with transverse openings, in which

are journaled the: enhfrmtlon wheels J J,

" The rear crr011nd- |

set downwa,l*dly and provided at

60

the axles or shafts A’ of
| Whleh are meunted in the bearings X' 1./ of

These gears A A are plrovlded |

he

So

It will be

‘which project beyond said openings and en-
gage the forked guide &, which is curved con- -

centmc with the axes of the said levers. The
rollers J are aleo placed in a curved lme, as
shown -in Fig. 1. The upper ends of the
guldes (& are supported by the arms H, pro-

Jeetmﬂ* forwardly from the hangers K K, and
‘the lower portionsof the guidesare supported

by braces I I, secured th their upper slotted

‘at their lower ends secured to the inner mem-

ends by set-scréws 47 to the frame-bars L and

90

95

‘bers of the said forks, so as not to cross the

ouides and mterfere mth the operauem of the
pedel-levere
When the right-hand lever Bis raised, the

| fr 1@1011 ‘wheel O Wlll he at the epe*c of the

100
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cam-plate D, so as to tend to roll down the
forward edge thereof, and the left-hand lever
will be depressed and its friction-wheel will
lie in the cavity at the base of the cam en-
gaged by it.

Thus when the right-hand leveris depressed
to the middle p051L10n of Ifig. 1 the cam D
will have been forced 1*earwardly, thus turn-
ing the gear-wheel A to the rear and turning
gear M and ground-wheel W forwardly. A
further downward movement brings the lever
to its lowest point, and the cam D will have
become inverted with the antifrietion-wheel
C’ in the cam depression, as also shown in
Iig. 1. The left pedal-lever will noéw be op-
erated in the manner just described, when
the right-hand lever will be lifted toits upper-
most pos1t10n, and so indefinitely.

It will be noticed that by back-pedaling the
machine will be effectually braked owing to
the antifriction-wheels on the levers working
in the cam grooves or ways D'.

It is obvious that the cams might be formed

integral with the drive-gears A, if desired.

It will be understood that the machine may
be run backward by beginning the initial
downstroke of the pedal-lever whenitscrank-
pin C stands to the left or in rear of the apex
of the cam. It will also be perceived that by
reason of this cam mechanism the stroke of
the pedal - levers will be shortened in com-
parison with the ordinary crank-pedals, since
the rise and fall of my pedal-lever isnotover
seven inches.
equally well on large or small gears.

What I claim is—

1. T'he combination with the frame and the
ground-wheel provided at opposite sides with
pinions, of driving-gears, meshing with said

pinions, and having their axes parallel to that

of the ground-wheel, oppositely-arranged ec-
centrics or cams on the faces of the drive-
gears parallel therewith or within the vertical
plane thereof, and vertically-rocking treadle-
levers each provided with a pin or roller-en-
gaging the periphery of the adjacent cam;
whereby as the levers are alternately de-
pressed thelr pins or rollers will bear against
the highest points of the eccentrics and thus
1mpart a full rotary movement to the drive-
gears, substantially as described.

2. The combination with the frame and the
ground-wheel provided at opposite sides with
pintons, of driving-gears meshing with said
pinions; sald driving-gears having their axes
parallel to that of the O*r*ound 'Vheel and pro-
vided in their outer f&ees around their axes
with oppositely-arranged heart-shaped cam-
grooves, and vertically-rocking treadle-levers
promded on one side with laterally-project-
ing pins or projections entering said cam-
grooves and adapted to impart a full rotary
]'novement to the drive-shaft by being alier-
nately forced by the leversagainst the highest

Moreover, the cam will work

£89 62)

points of the cams or eccentrics, substantially

as described.

3. The combination with the frame and the
rear ground-wheel having pinions at its op-
posite sides, of drive-gears having thelir axes
below, in front of and parallel with, the axis
of the ground-wheel, cam-grooves in the outer
faces of the drive-gears, eccentric to their

axes, treadle -levers journaled at their rear

ends to the frame in rear of the drive-gears,
extending forwardly across the upper por-
tions of the grooved faces of the drive-gears
and there plovlded with laterally - pr Ojeet-
Ing pins or rollers cntering said grooves to
engage the highest points of the cams or ec-
centrics when the levers are raised; whereby
when the levers are depressed the pins or roll-
ers will be forced down on the cams from the
highest to the lowest point and cause them
to rotate the drive-shaft, substantially as
described.

4. Thecombination with the bicycle-frame,
the bottom bars L of which areinclined down-
wardly to the bearings L' and thence up-
wardly to the rear beari ings 1.°, the hangers
K depending from the rear-wheel fork N 3,11(:1
prowded with bearin gs IK' opposed to the
bearings I.and having rear extensions K- ter-
minatin gin bearings KS, and the rear ground-
wheel journaled in the bearings I° L° and
provided with pinions M, M, of the drive-
gears A, A, having their axles or shafts par-
allel to that of the rear ground-wheel jour-
naled in the bearings K', L said drive gears
meshing with the pinions A and provided on
their outer sides with heart-shaped cams ec-
centric to their axes, and the pedal-levers piv-
oted to the frame in rear of the drive-gears
and provided with lateral pins engaging said
cams to rotate them and their gear- Wheels
rearwardly, substantially as deseribed.

5. The combination with the frame and the
rear ground-wheel having pinions at its op-
pomte sides, of drive-gears meshmn* with said
pinions and having their axes pm*.a;llel with,
and in front of and below the axis of the rear
ground - wheel, said drive-gears being pro-
vided in their outer faces eccentric to their
axes with heart-shaped cam-grooves, the ver-
tically-rocking treadle-levers pivoted at their
rear ends to the frame in rear of and above
the axesof the drive-gears and extending for-
wardly across the grooved faces of said gears
above thelr axes and there provided with lat-
eral rollers entering said grooves said levers

being offseét downwardly in front of the drive-

gears and then extended forwardly, and de-
pending curved guides on the frame and be-
tween which the offset portions of the levers
work, substantially as deseribed.
ISRALL ¥, ALGER.
Witnesses: P
CHAS. E. WARE,
- DORA C. MCMASTE
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