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- Jo a,ZZ whom it may concermn:

Beit known that I, THOMAS J. ARMSTROI\ G,

~of Cleveland, in the county of Cuyahoga and
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State of Ohm have mvented certain new and

useful Impmvements in Bicyele-Propelling

Mechanism; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the mvenmon such as will enable oth-
ers skilled in the art to which 1t pmtams to
make and use the same.

My invention relates to lmplovements in

bieycle-propelling mechanism, the objects be-

ing to avoid dead-centers in the actuation of
the driving crank-shaft, to propel the ma-
chine by an up-and- down movement of the

pedals without revolving the latter around
the crank-shaft, to 1educe the sweep of the .
pedals to a minimum, to attain great lever-

age upon the pedal-actuated manks and to
aceommodate the employment of a lar ge driv-
ing sprocket or chain wheel. |

- Another object of my invention is to attain
‘the results indicated in the preceding para- .
graph without materially  increasing

the
welght of the machine.

| Wlth these objects in view my 111\?'611131011 |
~consists in certain features of construction

and combinations of parts hereinafter de-
seribed, and pointed out in the claims.
In the accompanying drawings, Figure 1 is

a side elevation of a bicycle pr OVIdBd with my

- improved pronellmw mechanism,and portions
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are broken away to more clearly show the con-

struction and to reduce the size of the figure.

-Fig.2isan elevatlon, partly in section, on line
2 2, Fig. 1.

Refel ring to the ch awings, A desw nates the

. -':forward main wheel of the ‘machine; ; B, the
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rear main wheel; C, the stationary seat- beal-
ing frame, and D the steering-fork. |
K represents thecr ank-shaft that is horizon-

tally arranged and suitably SUppmted from
frame C between wheels A and B. Shaft E

is preferably located as close to the rear wheel
B as practicable.
two cranks ¢ e, located at opposite ends, re-
spectively, of the shaft and at opposite SldeS

respectively, of the machine. Crankseeare
preferably arranged exactly diametrically op-
posite each other To the outer end of each
crank e is horizontally pivoted at g a lever G.

The two levers G extend forwardly from their

two dependm

Shaft E is provided with

| connection to the crank-shaf t,and each of said

levers at its forward end bears a pedal G'.
A sprocket-wheel H is operatively mounted
upon shaft K at the inner side of one of the
cranks, and said sprocket-wheelisoperatively
connected, by means of
sprocket-wheel b, operatively connected with
the rear main wheel B of the machine. The

crank-shaft-supporting barrel or member C’,

that i1s rigid with frame C, is provided with
arms or brackets C? C?, rigid
with qpposwe ends, respectively, of said mem-
ber C'.

Two V@ltl@&lly swinging swav-bam I ex-
tending forwardly &nd 1ea1wardly and ar-
mno'ed a sultable distance below the rear

a chain h, with a
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portlons of the pedal-bearing levers, have

their forward ends houaontally pivoted at I’
to the different members C?, respectively, of
the machine’s frame. Said sway-bars pref-
erably extend rearward of the crank-shaft,
and each of said bars at its rear end is hOI‘l-
zontally pivoted at I® to the rear and lower
end of a forwardly and upwardly ineclined
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link K, whose forward and upper end is hori-

mntally pivoted to the adjacent pedal-lever-
bearing-crank of the crank-shaft, preferably
by the same pivot g that secur es said lever
to the crank-shaft. Each bar I at any suit-
able point between its fixed end and the con-
nected link K, preferably at a centrally-lo-
cated point, has horizontally pivoted thereto
one end of anotherlink, L, arranged parallel
with said link X and lmvmn' 1ts oppoglte end

horizontally pivoted to the aforesaid adja-

cent pedal-bearing lever. Kach sway-bar- 1
is preferably arranged parallel with the con-
nected pedal-bearing lever.

It will be observed that when, during the

operation of the machine, one of the pedals 18
at the starting extremity of its downward .
stroke, the othel pedal has not yet eompleted |
1ts downward stroke, as shown in dotted
lines in Fig. 1, and that when the last-men-
tioned pedal hcms completed its downward
stroke, the other pedal is in its downward

sweep or stroke, as shown in solid lines in
said figure. Hence while poweris being ap-

plied £0 the lower pedal in the last portlon of
‘the downward stroke of said pedal power is
also applied to the upper and downwardly--
‘moving pedal, so that power in the opela,tlon |
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of the machine is continuously _a-pplied and
dead-centers are avoided. The pedal-bear-

ing levers are preferably as long as the prox-

111111;3?‘ of the crank-shatt to the axis of the
main rear wheel will accommodate. The

sweep or stroke of the pedal-bearing levers
is comparatively short and considerably less
than the length of the levers. A shortsweep
or stroke of . the pedals, it 1s obvious, 1s de-
sirable to enable the operator to keep his
feet in contact with the pedals during the
operation of the machine.

The great leverage involved in and the
facility of operating my improved propelling
mechanism also accommodates the employ-
ment of adrivingsprocket-wheel much larger
in diameter than the driving sprocket-wheels
heretofore employed, and 1t follows that
oreat speed can be obtained by myimproved
pl'Opellmw mechanism with 1*ema1’*hable fa-
cility.

It will be observed, therefore, that my im-
proved bieycle - propelllnﬂ' mechamsm pos-
sesses the following important advantages or
meritorious features, namely: avoiding dead-
centers in the operation of the eranks, great
leverage, short pedal stroke or sweep, sim-
plicity and- durability in  construction, ac-
commodation of diametrically large driving
sprocket-wheel, and the ability of the rider
or operator not only to propel the machine
with great facility and rapidity, but to as-
sume & natural,
tude during the operation of the machine.

As shown in Fig. 2, one of the depending
arms or brackets C° isbent orextends around
and transversely of the periphery of the

driving sprocket-wheel to aceommodme the

loeation of said wheel.

Referring again to the advantages of my im-
proved propelling mechanism, it will be ob-
served that said mechanism’s vertically-
swinging- sway-bars are pivoted to the ma-
chine’s frame at one end, and are shown ex-
tending rearward of the connected pedal-bear-
inglever,and thereby accommodate the move-
ment of their free ends during the operation
of the propelling mechanism into compara-
tively close proximity to and rearward of the
crank-shaft, and thereby overcome the dead-
center considerably. The operator’s leg be-
ing bent at the top of the downward pedal-
stroke i1s, of course, incapable of exerting

nearly as much power as it is eapable of ex-

erting at the lower extremity of said stroke,
when 1t is approximately straight.
By my improved construetion it is obvious

thatthe greaterleverageishad duringthe com-
mencement of the pedal’s downward stroke,

and hence the leverage is the greatest when
the power of the operator’s leg is the weakest.

erect, and comfortable atti-
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This advantage 1s due to the location of the
vertically - swinging: sway-bars below the

crank-shaft and Facilitates riding uphill; also,

the operator is not dependent upon momen-
tum to carry the crank over the dead-center,

but the lower pedal has enough power ap-
plied toit to carry the upper pedal over said
center considerably, because, as already indi-

cated, the one pedal has commenced 1ts down-
ward stroke before the other pedalhasreached
the lower extremity of its downward stroke,
so that the operator applies power with both
feet for a short time. *

What I claim 1s—

1. Ina machine of the character 111(110&1@(1
the combination of the relatively statwnamy
frame, and driving erank-shaft provided with
two eranks at opposite sides, respectively: of
the two forwardly-extending pedal-bearing
levers operatively connected at their rear
ends, with the difierent cranks, respectively;
two vertically-swinging sway-bars pivoted at
one end to the aforesaid frame adjacent to
the different pedal-bearing levers, respec-

tively; alink operatively connecting the other

end of each sway-barwith the rear end of the
adjacent pedal-bearing lever, and another
link connecting together each of the pedal-
bearing levers, and connected sway-bar a
suitable distance from the first - mentioned
connection between said bar and lever, sub-
stantially as and for the purpose set forth.

2. In a machine of the character indicated,
the combination with the suitably-supported
driving ecrank-shaft provided with two cranks
located at opposite sides, respectively, of the
shaft; therelatively stationary frame extend-

ing below said shaft, the two forwardly-ex-
tending pedal-bearing levers operatively con-

nected with the different cranks,respectively;
the two vertically-swinging sway-bars piv-
oted, at their forward e11ds to the aforesaid
frame and arranged below the different le-
vers, *espectwely, and extending rearwardly
of theshaft; links operatively connecting the
rear ends of the different sway-bars, respec-
tively, with the rear ends of the different
pedal-bearing levers, respectively, and an-
other connecting-link between each pedal-
bearing lever and the connected sway-bar a
suitable distance forward of the first-men-
tioned connection between said bar and lever,
substantially as shown, for the purpose speci-
fied.

In testimony whereof I sign this speclﬁca-
tion, in the presence of two WItne%ses, this 5th

day of November, 1395.

~ THOMAS J. ARMSTRONG.
Witnesses: | |
C. II. DORER,

KE1.LA E. TILDEN.
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