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To all whom it may concermn:

L

of the United States, residing at Fort Worth,
in the county of Tarrant and State of Texas,
have invented a new and useful Impact-Mo-
tor, of which the following is a specification.

This invention relates to impact- motors,
and more particularly to that class known as
‘““ rotary engines,” and while it is particularly
adapted for propelling bicyeles and other ve-
hicles it may be employed in any other con-

nection where power is required.
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The object of the invention is to provide a
simple and efficient motor particularly adapt-
able for vehicle propulsion and which when
once started in either direction will automat-
ically arrange its valve to continue that di-
rection of rotation. |

Fuarther objects and advantages of the in-
vention will be evident from the following de-
seription. | |

In the present instance the motor is shown

in conneection with a bicycle, and a system of

pumps and tanks are used whereby as the
bicycle is traveling downgrade it may store
energy in the form of compressed air in the
tanks to be used in assisting the rider to go

- up an incline.
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In the drawings forming a portion of this
specification, and in which similar numerals
of reference designate like and corresponding
parts in the several views, Figure 1 is a side

elevation of a bicycle equipped with the mech-
anism of the present invention. Fig. 2is a
detail elevation of the motor and its casing
and showing the location and arrangement of
the driving-sprocket from which the power

of the engine is taken. Fig. 31s a section on
line 3 8 of Fig. 2 and showing the sprocket-
shaftand two of the motor-shafts in elevation.
Fig. 4 is a transverse section of one of the
motor-cylinders and its piston, said section
being taken through the inlet-pipes. Fig. 5
is a section on line 5 5 of Fig. 4. FKig.61isan
elevation of one of the braces in which the
sprocket-shaft has a bearing.

Referring now to the drawings, and more
particularly to Figs. 2, 3, and 4, the motor of
the present invention comprises a eylindrical
casing 10, oné end of which is ¢closed, as shown
at 11, and the other end of which i3 open.

| base 31.

ical springs 35.

: _ | a diametrical cross-beam 12, having a central
Be it known that I, CARL HAHN, a citizen |

recess 13, in which are disposed the bearings
for one end of a shaft 14, the opposite end of
whieh has a bearing in the closure 11 of the
rear end of the casing.
the usual ball type and require no specific ex-
planation. - |
Mounted upon the shaft 14 and exteriorly
of the casing 10 is a spider 15, to which 1s
fixed an internal gear 16, lying upon the in-

535

These bearings are of

60

ner faces of the arms of the spider and con- =

centric with the shaft 14, a sprocket 17 being
fixed to the spider upon its outer face and
disposed concentric with the shaft 14. "The

internal gear 16 isoperated by means of aplu-
rality of independent motors, which in this

case are four in number. Each of these mo-
tors, as shown in Figs. 2, 3, and 4, comprises a
cylinder 20, having covers 21 for their front
ends, which are disposed in the direction of

{ the open end of the casing 10, and centrally

of which covers are engaged disks 22, adapt-
ed to cooperate with flanges 23 upon shatts

24 to form races to receive bearing-balls 25.
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Each of the shafts 24, which are disposed cen- -

trally of the eylinders 20, coOperates with &
plug 26 to form a race for balls 27, each of

| the eylinders being thus provided with a cen-

tral shaft having ball-bearings, and each of

the shafts project beyond the beam 12 and is

provided with a pinion 28, meshing with the
internal gear 16. To rotate the shaft 24 of
each of the cylinders, said shaft is provided
with a spider 30, upon which is fixed a eylin-
drical base 31. To the outer face of the cy-

lindrical base 31 are secured wings 32, which

are formed in pairs integral with an arc-
shaped plate 33, this arc-shaped plate being
socured directly upon the outer face of the
These wings 32 are equally spaced
one from the next, and each wing is provided

| with a packing 34, which is held against the

inner face of the cylinder 20 by means of hel-
The piston thus formed by
the wings 32 and their supporting-base 1is
adapted for rotation by the impact of the
fluid under pressure, and each of the cylin-

ders 20 has a chest 36 affixed to its ounter face,

and through this chest are passed two diverg-
ing inlet-pipes 37 and 38, which are adapted
to alternately deliver fluid under pressure to

The open end of the cylinder is provided with | the wings 32, the fluid from the pipe 37 being
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adapted to strike the wings at one side, while
the fluid from the pipe 38 strikes the wings
from the opposite side. Thus the piston may
be rotated in either direction by delivering
the fluid through the corresponding pipe.
Each of the pipes 37 and 38 is provided with
a turning plug-valve 39 and 40, respectively,
the valve 39 having a lug 41, while the valve
40 has a corresponding lug 42, these lugs pro-
Jecting inwardly. An exhaust-pipe 43 com-
municates with the eylinder 20 at a point be-

~ tween the pipes 87 and 38, and upon this pipe
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1s pivotally mounted a rock-lever 44, having

fingers 45 and 46, which are adapted to en-
gage the lugs41 and 42. These valves 39 and
40 stand normally eclosed.

The pinion 28 is provided with a number
of equidistant pins 48, corresponding to the
number and positions of the wings of the
piston, and the rocker lies in the path of the
pins as the piston is rotated. If the piston

‘be started to the left, a pin 48 will strike the

rocker 44 and will move it to engage its arm
45 with the lug 41 to open valve 39, when
fluid under pressure will be admitted to the

cylinder through pipe 37, and in striking a

wing 32 of the piston will rotate the latter to
the left. When the engaged pin leaves the
rocker, it tends to return to its normal posi-
tion; but as the piston continues to rotate the
next pin 43 strikes the rocker and holds the
valve open to permit the fluid under pressure
to strike the next wing, the wings and pins
having proper relation to accomplish this re-

- sult, and the pins 48 will successively strike

the rocker to continue this rotation so long as
fluld under pressure is supplied to the pipe 37
and its impactis delivered to the piston-wings.
If, on the other hand, the piston be started to
rotate to the right, the pins successively en-
gage the rocker to move the lug 42 and open
valve 40 and hold it open to permit the im-
pact to strike the wings on their left sides
and continue the rotation to the right. When
the engine is running at normal speed, the
pins 438 strike the rocker with such rapidity
that it is held in open position, the spring
not having time to return the valve to its
closed position and the rocker to drop to its
normal position before the next pin strikes
the rocker and the rocker in turn holds the
valve open. |

The reason for having the large number of
striking-pins is in order that at whatever
point the wheel of the motor may stop a very
slight movement of the wheel in either direec-
tion will open a valve to permit fluid under
pressure to be delivered to the wheel.

In IFFig. 1 of thedrawings this motoris shown
as applied to a bicycle, and the casing 10 is
attached to the frame of the bicycle by means
of brackets, the erank-axle 51 of the bicy-
cle having a second sprocket 52, which is
connected by means of a chain 53 with the
sprocket 17. The crank-axle 51 is provided
with the usual cranks 54 and with the sprocket

.09, which is connected by means of the chain

r

| luid to the motor.

- 686,653

56 with the usual sprocket 57 in the ordinary
manner. - In order to supply the several cyl-
inders with fluid under pressure, pumps 58
are mounted upon the sides of the fork of

the front wheel and the piston-rods 59 of

which have 'a pitman 60, the free ends of
which are mounted wupon wrist-pins 61 in
pinions 62, mounted upon a stub-shaft 63,
carried by the fork sides near their lower
ends. The pinions 62 mesh with pinions 64,
fixed to the front shaft 65, which rotates with
the front wheel 66, Thus if the front wheel
18 rotated the pumps are operated. These

pumps are adapted to pump air, and are con-

nected by means of pipes 67 with reservoirs
63, 69, and 70. The feed-pipe 49 above re-
ferred to connects with the pipe 67 through
a plug-valve 71, having an operating-handle
72 and by means of which the valve 71 may
be manipulated to regulate the supply of
The reservoirs 68, 69,
and 70 are secured to different portions of

the bieycle-frame, and with the arrangement

shown it will be seen that the valve 71 may
be closed when going downhill, when the
pump will operate and pump air into the sev-
eral reservoirs or tanks for use in propelling
the bicyecle on level or to assist in climbing
the next grade. |

- In order to hold the valves 39 and 40 nor-
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mally closed, the stems thereof, which carry

the fingers 41 and 42, are provided with strap-
springs 41* and 422, fixed thereto, and the free
ends of which bear against projections upon
the cylinders. (Shown in Fig. 3 of the draw-

ings.) Thuswhen the rocker releases the fin-
i gers the valves automatically close.

With the foregoing construction it will be
seen that in order to drive the motor in the
reverse direction it is only necessary to shut
off the supply of fluid and then to start the
motor in the opposite direetion, when the pins
43 will engage the rockers and move them to
engage the fingers of the second series of
valves and open their corresponding inlets
to energize the motor.

What is claimed is—

1. A motor comprising a carrier having a
shaft journaled therein and provided with a
gear, a plurality of cylinders upon the car-
rier and each having a rotary piston, a pinion

i carried by each piston and meshing with the

gear, a projection upon each pinion, inlet-
pipes for the cylinders provided with regu-
lating-valves, and means lying in the paths
of the projections of the pinions, for operat-
Ing the valves of their respective eylinders.

2. A motor comprising a cylinder, a rota-
table piston in the cylinder, fluid-inlets lead-
ing to the piston, a valve for each inlet, a
rocker adapted for movement to successively
engage the valves to operate them, and pins
operably connected with the piston for sue-
cessive contact with the rocker to operate one
or the other of the valves, according to the
direction of rotation of the piston.

5. A motor comprising a cylinder, a shaft

100

105

TIO

115

I20

125

130



686,653

mounted in the cylinder, a rotat-able-pistoﬁ |
fixed to the shaft, fluid-inlets leading to the

. cylinder and dispo_se_d_Oppositely,_ controlling-
valves for the inlets, a fluid-exhaust commu-

10

nicating with the cylinder, a rocker mounted
upon the fluid-exhaust and arranged to en-
gage one or the other of the valves according

to the direction of rotation of the piston, 1o
operate the valves. ) I

4, An impact-motor comprising a carrier,
a shaft journaled in the carrier, a spider
mounted upon the shaft and carrying an in-
ternal gear, a sprocket mounted upon the
spider, a plurality of eylinders upon the car-
rier, a rotatable piston within each cylinder,
a pinion carried by each piston and meshing
with the internal gear, fluid-inlets for each

cylinder, regulating-valves for the inlets of |
- each ceylinder and having operating mechan- |
20 isms, means carried by each piston for mov-|

S

ing operating mechanism of its valve, and
fluid-outlets for the cylinder.

5. In a motor, the combination with a ¢yl-

inder having a piston rotatably disposed

therein and provided with inlets arranged to
deliver fluid to the piston to rotate it In op-
posite directions, separate valves for the in-
lets, a device for operating one or the other

of the valves individually, and means oper-

able by the piston for moving the valve-op-
erating device to operate one or the other of

25

3

the valves according to the direction of rota- -

tion of the piston. | |
TIn testimony that I claim the foregoing as

‘my own I have hereto affixed my signature
in the presence of two witnesses.

N | CARIL HAHN.
Witnesses: o

- P. JONSON,
- CARL SCHILDER.
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