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UNITED STATES

HENRY S. DURAND, OF ROCHESTER,

PaTENT OFFICE.

NEW YORK.

MECHANICAL MOTOR.
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SPECIFICAT...ON formmg part of Letters Patent No. 709,668, dated September 23, 1!902.

Application filed Febluery 5 1900. Berial No. 4,012,

To all whom it may concerm:

Be it known that I, HENRY S. DURAND a
¢itizen of the United States, residing at Ro_ch-—
ester, in the county of Monroe and State of

New York, have invented a certain new and

useful Improvement in Mechanical Motors, of
which the follewing is a full, elear, and exact
description, reference being made to the ac-
companying drawings, forming part of this
speciiication.

This invention relates to lmplovemente n
mechanical motors which embody certain
parts of the mechanism patented in Letters

Patent of the United States No. 629,343; and

the invention consists of a motorcompr lem,e: a
fly-wheel mounted on the mainshafvand com-
bined therewith and with other partsof the mo-
tor, as herelnafter described and claimed.

On the accompanying sheets of drawings,
Figure 1 isa rearelevation of the motor;
2, a side elevation thereof; Iig. 3, a front
Seetiena,l elevation thereof; and Fig. 4, a side
sectional elevation thereof, except that the
pedals ave not fully shown in.any of the fig-
ures.

Similar reference numerals designate like

parts in the different views.

The main object of this invention is S £0 im-
prove the motor described in the patent above
designated, so as to render the mechanism of

the lmpreved motor peculiarly compact, sim-
ple in construetion, and regularin its motion.

The frame herein ehewu is similar to that
of the patented motor, it being a casting com-
prising the base 1 and the uprights 10, con-
nected together at their upper ends by the
cross-bar 11 and provided with the projec-
tions 12 on their outer faces at the ends of
the cross-bar. Inthelowerand forward part
of theframeis the shaft2,which projects from

the sides of the frame and on which are the

crank-arms 20, extending in opposite direc-
tions from the shaft, the crank-arms being
connected tothe beams 3 by the links4., The

beams 3 are pivoted on the projections 12 of
the frame, the length of oach beam being
plefembly a little more than two and a half
times the length of one of the crank-arms.
and the eleveblen of the axis of the beams
above that of the shaft 2 being a little more
than the 1enrrth of one of the beams.

T'he

Fig.

to the other.
| peller-shaft having a bearing at the back of

(No model.)

| lengt,h of the links 4 is such that when the

crank-arms are parallel to the base that one
of the beams 3 which is connected to the for-
ward crank-arm is nearly vertical. The re-
lations to each other of the erank-arms, beams

9, and links 4 being as described, the lower

53

ends of the beams aud rear ends of the links

travel forward and downward toward and

backward and npward from the shaft 2 dar-

ing each revolution imparted to that shaft,
their forward-and-backward motion being
oreater than their do’wnward—end-upWa,rd
motion. |

Between each of the beams 3 and the ad-

jacent upright 10 of the frame is a bar &/,

which is attached at its ends to the beam 3
bv means of the bearing-pins of the beam,

these pins and those of the other beam ex-

tending through the outer portions of the
projections 12 and through the rear ends of
the links 4. Thefunction of these bars i1s to
reinforce the beams 3, 80 as to help prevent
them from springing or from exerting an im-
proper strain on the bearings. - These bear-
ings, as well as those of the crank-arms and

i links 4 and of the shaft 2, are ball-bearings.

KEachof the beams 3 1s pr rovided at its lOWBI
end with projections 30 and 31, and pedels
30" and 31" are attached to theee projections.
The pedals 31" are intended to be used only
when two persons operate the motor, al-
though one person might operate 1t by means

of these pedals metead of the othere men-

tioned.

The shaft 2 carries a large sprocket-wheel
21, which 18 tight on the shaft. Below and
behind this s.heft 1s another shaft 5, whieh is

parallel to the shaft 2 and has bearings on.

the frame similar to those of the shaft 2. It
carries a sprocket-ring 50, a sprocket-wheel
50, and a bevel-gear 51, which are fast on

the shaft, the bevel-gear being close to oneof

the uprwhts the spmeket ring being near
the inner face of the bevel-gear, end the
sprocket-wheel 50" being close to the other
upright. On the sprocket-wheel 21, which is
in alinement with the sprocket-ring 50, and
on this sprocket-ring, is a chain 21', whereby
motion is communicated from one sprocket
A shaft 52—for example, a pro-
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the frame—carries a bevel- mmon 54, which
extends behind the sprocket-ring 50 and en-

- zages with the bevel-gear 51.

The fly-wheel 22 is laosel’y mounted on the
shaft 2 next to the inner face of the sprocket-
wheel 21. A sprocket-ring 23 is attached to
the fly-wheel, which is so arranged that the

- ring 23 is in alinement with the sprocket-

IO

wheel 50', and the fly-wheel is geared to the
shatt 5 by means of these sprockets and the

chain 24, extending around and engaging

with them. The diameter of the fly-wheelis
preferably such that the rim of the wheel

- Just clears the shaft 5 and extendsin front of

e
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35

and below the level of that shaft, as shown.
T'he direction of the forward motion of the
cranks is indicated by the arrowat the right
of Kig. 2. When the motor is operated by
one person only, he naturally sits behind it,
pushing against the pedals 30, his position

there being more favorable than another

which he might occupy in front of the motor
with his feet on the pedals 31. Power ap-

plied by the legs to the pedals 30 is trans-

mitted by the links 4 to the crank-arms 20,

causing the shaft 2 and sprocket-wheel 21

to Iotate and to impart motion to the shaft
5 through the chain 21" and sprocket-ring 50
and Lhenee to the shaft 52 through the bevel-_-
gear and pinion and to the fly-wheel through
the sprocket-and-chain gearing 50', 23, and

24, the motion of the fly-wheel being in the

same direction as that of the crank-shaft.
If two persons operate the motor together,
one of them sits behind it and pushes against

‘the pedals 30" and the other sitsin fmnt. of it

~and pushes against the pedals 31’
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By arranging and combining as described

those parts of the mechanism WhiCh are be-

tween the uprights not only is the motor pro-
vided with a suitable fly-wheel mounted on
the mainshaft, where it isinconspicuous and
where its weight is well utilized to impart
stability to the motor, but the mechanism is
thus rendered extremely compact and regular
in action, while a motor constructed as de-

scribed herein may be made ready at the shop

~where it 1s built to be put into use without

the trouble of mounting or adjusting any of
1ts parts after it leaves the shop.
Having thus desceribed my invention, what
I claimasnew, and desireto secure by Letters
Patent, 18—

1. Inamechanical motor comprising: asta-
tionary frame having upright sides; a driv-

ing-shaft in the forward part of the frame; a |

709,668

bounter-shafb vehind thedriving-shaft; bear-

ings for these shafts secured immediately to
each of the upright sides of the frame; and
gearing connecting said shafts between their

bearings;

the combination of: a fly-wheel

6o

loosely mounted on and supported by thedriv-

ing-shaft within the frame and at one side of
sald gearing; and other gearing connecting

the counter-shaft with the fly-wheel between

the bearings of the shafts, the latter gearing

it and the frame; substantially as described.
2. In amechanical motor comprising: a sta-
tionary {frame having upright sides; a driv-

1ng-shaft in the forward part of the frame; a

counter-shaft behind the driving-shaft; bear-
ings of these shafts secured immediately to
each of the upright sides of the frame; a bevel-
gear on the counter-shaft between the sides
of the frame and near one of those sides; and

gearing connecting said shafts between then-

bedlmws the combination of: a fly -wheel
loosely mounted on and supported by thedriv-
ing-shaft within the frame and at one side of
said gearing; other gearing connecting the
counter-shaft with the fiy-wheel between the
bearings of the shafts, the latter gearing be-
ing at one side of the fly-wheeland between it
and the frame; and a bevel-pinion extending
behind the gearing that connects the shafts,
and engaging with the bevel-n'edr sub%an-
tlally as desoubed

3. Ina mechanical motor comprising:asta-
tionary frame having upright sides; a driv-
ing-shaft 2 in the forward part of the frame;
a shaft 5 behind the driving-shaft; bearings

for these shafts secured immediately to each

of the upright sides of the frame; and a bevel-
gear 51 on the shaft 5 between the sides of
the frame and near one of those sides; the
combination of: a fly-wheel loosely mounted
on and supported by the driving-shaft within

‘the frame; gearing on one side of the fly-

wheel, composed of sprockets 21 and 50 on the
shafis 2 and 5 respectively and a chain 217;
gearingon the other side of the
posed of sprockets 50" and 23 on the shaft 5
and fly-wheel respectively and a chain 24;
and a bevel-pinion 54 extending behind the
sprocket 50 and engaging with the bevel-gear
51; substantially as described. -

HENRY S. DURAND.

In presence of —
ARTHUR F. THOMPSON
WILLIAM J. HANDOVER.

fly-wheel,com- -

‘being at oneside of the fly-wheel and between
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