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To all whony t& nuely coneeri:
Be it known that I, EZzrA A. COZE"‘IS a clti-
zen of the United Stmes residing at Toledo

- Lueascounty,Onio,have invented certainnew

and usefal Improvements in Pneumatic Mo-
tors for Bicycles, of which the following is a

- specification.
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My invention relates to apneumatic motm
for bicycles and other vehicles; and its ob-
ject is to provide a device and arrangement
of parts which shall be light, cheap, s1mple
and easily operated. I meomphah these ob-

jects by means of the device hereinafter de-

scribed and shown and illustrated in the ac-
companying drawings, made part hereof, in
which— |
Figure 1 is a side elevation showing the air-
chambers and valve-chamber hereinafter re-

~ ferred to in central vertical section; Fig. 2, a
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plan view,with the top of the frame lemoved
upon the dotted line @ b of Fig. 1; Fig. 3, a

central vertical section of a cmnk axle aud'

crank hereinafter referred to; and Fig. 4 is
a detail view of the two-way eock.

Tike numerals of reference indicate like

parts throughout the several views.

In the drawings, 1 is a reach supported at
front upon the bmyele-head and at rear upon
the axle of the rear wheel.

2,being pr ovided with the peda,ls,the rear one,
3 carrying the driving sprocket-wheel 4.
The crank-axle 3 is comlected by means of
connecting-rods 5, with crankson the forward
crank-axle, by means of which, when foot-
power is used, the pedals on the front crank-
axle drive the rear crank-axle and its con-
nected mechanism. Rigidly mounted upon
the reach 1 is an air-compression cylinder 6,
having piston 7, piston-rod 8, eross-head 9
and connecting- rods 10 10, lea,dmﬂ' from the
cross-head to the cranks on crank-shaft 3

11 18 an air-chamber connected with the
interior of the air-compression cylinder 6
through conduit 12 and valve-chamber 13.
This Valve chamber has an opening or port
into each end of the cylinder 6, which open-
ings are controlled by valves 14, which, yield-
ing to the pressme of the air as it is driven
by the piston 7, are alternately lifted as the

piston travels to and fro, permitting the es- |

cape of compressed air from the eylinder into

Upon this reach
are journaled two crank-axles, the front one,

‘in the usual manner,

' the compression-chamber 11, but preventing

its return. Air is admitted into the eylinder
from either end, behind . the retreating pis-
ton, from the 0111361‘ air through ports 14%, con-
trolled by valves similar to the valves 14, but

‘not shown in the drawings, which valves per-

mit the ingress but prevent the egress of the
air.

15 15 are a pair of eylinders having plsfs-zms
16, piston-rods 17, cross-heads 13, and CON-
neetmﬂ‘ -rods 19, ‘Lhe ouber exfremities of

which conneetm ﬂ'-1 ods are connected with the
A pipe 20 connects

cranks on le:bl’l]s_—Sh"Lft
the air-chamber 11 with the palr of eylin-
ders 15 through oscillating valve 21, which,
through pmts 22, altemﬂtely admits the
compr cssed air at opposite sides of piston 16,
at the same time permitiing the escape @f

air from the front of the advancing pistons.
The valve 21 is actuated and contmlled by

valve-stem 23, having arms 24, connected by
means of rods 25 to cam-straps 26, running
upon cams secured to and rev elvmﬂ with the
crank-axle 2. In the pipe 20 1s a two-way
cock 27, by means of which the escape of air

from the compression-cylinder 11 to the pair

of engines 15 may be controlled. The cock
27 may also be uaed to permit the escape of
compressed air into the open air as rapidly
as may be desired.

The operation of my ‘device is as follows:
Assuming that the rider is in position and
that the “machine is moving forward, being
driven by the pedals throu ﬂ'h the connecting-
rod 5, cranks 3, and spmcket -wheel 4, Whlch
drweb the rear wheel through a spwcket—
wheel on the rear axle and a Spmeket—elmm
at each revolution of
the crank-axle 3 the air-compression piston 7,
through connecting-rods 10, 1s driven to and
fro, GOlIlpIBSSIH'T and driving airinto the com-
pression-chamber 11 through valves 14 and

valve-chamber 13. If ‘the cock 27 he now
opened, compresséd air will be supplied to
the pair Of engines 15 through valve and
ports 21 22, causing the 16611}106&1}10& of pis-
tons 16 and thwuﬂh connections 17, 18, and
19 rotation of the driving spmcket wheel.
In descending a deelivity the gravity and mo-
mentum of the machine may be used to store
air under high compression in the chamber

| 11, which air may be utﬂmed on 1eachmh
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‘heavy roads or upgrades.
~pression apparatus is not to be used, the turn-
1ng of the two-way cock 27 in the 1‘10*}113 direc- |

tion permits the escape of the air as fast as
1t 1s driven into the chamber 11. |
What I claim as my invention, and desweé -

LY,

' :tﬁ) secure by Letters Patent, is— -

10

- axle journaled in said frame, rods conneot—;
ing the cranks of said two axles, an air-com- |

If the El;iT'-c:dm—f |

597,394

pressor: operatively connected with the driv-
‘ing-crank of the machine, an air-storage
chamber connected with said compressor, an

air-engine connected with said storage-cham- SRR
ber, eonneetwns intermediate said enﬂ*mef o
and said second crank-axle and connections

. 1 intermediate said second cmnk axle and the. f
Ina pneumamc motor for blcycles a emnk— | :

-..&Kle journaled in the bicycle- fra,me, foot- |
pedals on said crank-axle, a second crank- |

drwmﬂ'-wheel of the machine. |
EZRAA COAL\"S'
In presence of—— SRR
H. E. ADr _;LSPDRGER
L. A, Svmrta.
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