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(o model)

To all whom it may concerr:

Beitknownthatl, ELMER E. EYSTER, a citi-
zen of the United btates residing at Indian-
apolis, in the county of Marion and State of
Indiana, have invented certain new and use-
ful Improvements in Air-Propelled Bicyeles,
of which the following is a specification.

This invention relates to certain new and
useful improvements in motor-vehicles; and
it consists, substantially, in such features of
construction, arrangement, and combinations
ol parts as will hereinafter be more pELI'tIGU-
larly deseribed.

My invention has reference more particu-
larly to that class of motor-vehicles which are

driven by means of compressed air, and in

the practice of the invention I construct the

frame of the vehicle hollow throughout, so as -

to constitute a receiver or reservoir for the
compressed air, and the air is supplied to said
receiver or reservoir by means of air pumps
or compressors, which are mounted in con-
venient position upon the frame of the ma-
chine. I alsoemploya motor for the vehicle,
which is driven by means of the compressed
alr and which serves also as a compressor,
utilizing gravitation for storing air in the re-
ceiver, and such motor may be variously con-
structed, but preferably is of a special form
and embodies a certain arrangement of valves
and operative connections, whereby the same
is made to subserve the function of a brake
for the vehicle either in descending grades or
whenever it is desired to stop the machine.

YWhile my improvements are applicable to
vehicles generally, I shall only refer to the
same hereinafter in connection with a biey-
cle, and it may be stated at this point that I
dispense with the use of a chain or chains for
driving or propelling the vehicle and connect

--the pedal-cranks with the plungers of the

50

COMPressors.

The objects of the invention will be more
fully hereinafter understood when taken in
connection with the accom panyinw drawings,
in which—

Figure 1 is a side view of an ordinary bicy-
cle havmﬂ‘ my 1mp10‘vements embodied In
conneetmn therewith. Fig. 2 is a rear view.
Itig. 9 is a sectional plan of the motor, show-
ing indirect driving-gear. Fig.

—_—tre

4 1s a sec- |

tional view of the preferred form of motor.
Fig. 5 is a side view of the motor, showing the
Va,lve link motion, the outer pldte bemn' re-
moved. Fig. 6is a sectional view ot the hol-
low frame OOIlStItutIH‘J‘ the reservoir for the

“compressed air and devmeb which are oper-

ated from the seat of the rider for controlling
the extent of movement of the valves admit-
ting air to the motor from the frame or reser-
voir. Figs.7 and S are enlarged detail views
of the crank-axle and the pedal-cranks. IFigs.
9 and 10 are detail views.

My invention is capable of a great many
different embodiments in use, &nd while I
have herein elected to show a certain pre-
ferred embodiment it will be understood that
I am not limited thereto as to detail, but that
I am at liberty to make such changes and
alterations therein as may be demanded by
the exigencies of any particular case. Thus

the frame of the bicycleisindicated at 1, and,

as shown, the same 1s hollow throu crhout SO
as to eonstltute a receiver or reservoir for
compressed air. The several joints of said
frame are of course made air-tight, and if de-
sired one or more of the membel S of the frame
may be enlarged, so as to increase the capac-
1ty thereof for h01c11n0' the air forced therein.
Compressed air may be supplied to the frame
in any suitable manner, but preferably I
mount upon the frame at any suitable point
about the axis of the crank-shaft and on each
side thereof a pump or compressor 2, each of
which communicates atits upper end with the
frame, as shown at 3, and is provided at such
end with a valve opening upwardly to admit
the air to the frame and with a valve 6 to ad-
mit air to the pumpin a well-known manner.
The connection between the upper end of the
compressors and the frame may be eifected
in various ways, and the valves may also be
of any of the ordinary or well-known forms,
as 1s obvious. ~

Each of the pumps or COMmMpressors 2 1s pro-
vided with a plunger 5, having a rod or stem

7, through the medlum of Wthh the said

pumps or compressors are operated directly
from the pedal cranks or levers. Such oper-
ation could be effected in different ways and
by various constructions; but preferably I
employ a pedal-crank 3, ha,vmn‘ a short arm
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spring 106, the outer end 17 of which passes.
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9 in movable connection with the plunger-rod
and having an arm 10, provided with an ordi-
nary pedal 11 to receive the foot of the oper-
ator. This may extend rearwardly, as shown,
or forwardly, if the downward stroke is in
front of the axle. A spring is employed for
restoring the said pedal-crank to position,
and while the construction and arrangement
could be varied I preferably resort to the con-
struction which I will now describe. Ior in-
stance, as shown 1n Figs. 7 and 8, I construcet
the crank-axle tapering in form, as at 13, and
at each end thereof provide a straight fluted
or corrugated portion 14. The tapering or
conical portion of the axle fits a correspond-
ing socket therefor in the crank-hanger, the
conical or tapering surfaces providing a firm
seat for the crank-axle, which is suitably se-
cured 1n position, so as not toturn. A sleeve
15, corrugated or fluted on its inner side, fits
upon each of the fluted portions 14 of the
axle, and secured to the outer side of each
sald sleeves is the inner end of a coiled

up into a recess or pocket 18 in the erank and
18 secured upon a pin or projection 19, as
shown. A cover-plate fits over the recess or
pocket 18, so as to properly inclose the spring,
as well as to enable ready access thereto when
cdesired. The outer surface of each of said
sleeves at each end is so constructed that any
of the ordinary forms of ball-bearings may be
used, and the hub of the crank from each end
1s arranged to receive a bearing-box 21. In
order to give to the springs 16 the desired
tension to act upon the cranks, the sleeves 15
are first turned or adjusted relatively to the
fluted end portions of the axle before fixing
them in place, and it is evident that as each
crank is depressed by thefoot the said springs
will operate to elevate or restore the same to
position. The advantages of my improved
form of pedal-crank will more fully appear
hereinafter.

I may employ any suitable form of motor
in the practice of my invention; but I have
devised a special form which T will now pro-
ceed to describe. |

My improved motoris designated as a whole
at A, and the same is mounted in position
alongside of the rear wheel ¢ and is inelosed
by a Smtable casing B3, accessible through an
opening in one s1de that 1s closed by a suit-
able cover-plate B'. The said motor com-
prises a longitudinal passage b at the top and
a port ¢ at each end, closed by a suitable
spring-seated or other suitably-constructed

valve d, the said ports leading to the interior

of the motor-and the said valves being cov-
ered by screw-caps e, screwing into the Cas-
Ing directly above the valves :;Lnd ports. Said
ports lead to the spaces ¢ between the ends
of the motor-casing and the pistons D D,
which work interiorly of the motor-casing air-
tight. At each end of the motor-casing is

also a port f, operating in connection with
which is a spring-actuated valve ¢, which is

sure within the frame.

arranged toopen inwardly, asshown. Atthe
bottom of the motor-casing isalso a longitudi-
nal passage 7, which is in communication with
the spaces ¢’ throungh a port s at each end,
and said ports belu provided each with &
valve k, provided with arms [, to which are

connected the rods m m, throu gh. the medium
of which the said valves are actuated. The

lower passage ¢ of the motor is in communi-
cation, through a passage 1, with one of the
side portions o of the hollow frame, and the
upper passage b is provided at E with a port,
which communicates with one of the rear por-
tions g of the frame and is controlled by a
valve K, opening upwardly, but which 1s nor-
mally held down by a spring » and the pres-
“In said portion ¢ of
the frame is also a cut-off valve s, having an
arm £, from which leads a rod 1w to within con-
venient reach of the rider of the machine.
The top of the motor-casing is farther pro-
vided with an additional port v, closed by a
spring-actuated blow-off valve , the latter
being suitably supported to work in a casing
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w, and the stem thereof having attached

thereto a small lever &, having a cord ' ex-
tending to within convenient reach of the
rider of the machine.

Each of the pistons D D is provided with a
rod D', the inner end of which is in connec-
tion with & sliding yoke E', suitably guided
in the motor- c&smg, and WOILIHG in S‘ud yoke
is a pin ¢’ of a crank &', connected direct] y Or
indirectly with the axle ¢’ of the rear wheel
of the bicycle, and it is evident that when a
longitudinally - reciprocating motion is im-
parted to the yoke from the pistons the ma-
chine will be driven from the yoke directly or
indirectly through an intermediate gear, as in
Fig. 3. In line with the center of the axle ¢’
is fastened a cam ¢’, working in a groove or
ouide on the inner side of a swinging block
or link H, said link being pivoted at 1ts lower
end to the bottom of the motor-casing in such
manner as to be capable of swinging back and
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forth. The front of the said block or link is

provided with a vertical recess ¢ to accommo-
date a screw I, supported at its lower end in
a step or bem*m o 7', projecting from the link
and being held in position atits upper end by
means of a strap or clip £'.
1s provided at its lower end with a convex
gear !, meshing with a gear-pinion m’, carried
on a rod n', extending through the motor-cas-
ing and being in gear at its opposite end with
the lower end of a rod J', extending to within
convenient reach of and designed to be oper-
ated by the rider to alter the throw of the
valve-rods m m, as will appear. The recess
v for the serew I is constituted of or formed

by two vertical ribs 2* on the outer face of the,

link H, and moving on and guided by said
ribs is a block K, constructed in the form of
a hali-nut and thre&ded on its inner surface,
so as to fit upon and be operated by the said
screw I. Attached to a pin p’, projecting

| from the lower end of said block K, are the

The said screw.
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inner ends of the valve-rods m mn, and it is |

evident that by raising or loweriny this block
the throw of the rods, as well as .the move-
ment of valves £, will be changed accordingly.
It is desirable to move the bloek K by means
extending to within convenient reach of the
operator, so that valves & may be permitted
to be but partially turned or else be entirely

closed, and the connections already described

with reference to the screw permit this fo be
done. Different means could be employed
for efiecting the desired adjustment of the
block K. As shown, the upper end of said
rod J' is provided with a small gear ¢’, which
meshes with a larger gear 7', contained in a
case ¢, secured to the frame of the machine
at a point between the saddle and handle-bar.
The said larger gear 7’ 1s provided with a short,
shaft having a ecrank s', which latter is pro-
vided with a suita,ble catch 75’, designed to en-

oage in notehes ', formed in the rim of the
casmﬂ' 12, and it will be seen that by turning
the crank the rod J’ will be: turned, and by
means of the connections described the SCrew
will be turned and the block K lowered or
raised, according to the direction in which the
crank 1s turned.

In a general way I have set forth the con-
struction and arrangement of the several
parts constituting my improvements, and I
will now proceed to set forth some of the ad-
vantages and the general operation. Forin-
stance, in connection with the pedal-cranks
it will be seen that the distance the foot trav-
els to perform each downward stroke is only
about three-fourths the distance the foot
would have to travel with a ecrank of the same

lengthinmakingarevolution. Thusisavoid-

ed the movement of the foot through the space
at the centers of the revolution, where but
little or no power can be given, and the foot
travels only through that part of the revolu-
tion wherein the rider has the advantage of
developing power. Thus the foot travels
through only three-fourths the space passed
through on other bicycles to develop the same
power or ride the same distance; or with a
crank of a length that will travel the same
distance as the one making a full eircle I will
have a much greater leverage and I am en-
abled to work against a proportionally greater
resistance. These advantages will clearly ap-
pear from the construction and arrangement
shown.

In operation the machine is started by de- |

precging the pedal-cranks alternately in the
usual way, and as the plungers of the com-
pressors are worked the receiver or reservoir
(the hollow frame) is charged with quantities
of compressed air. The valve-rods m m be-

ingcapable of movement to operate the valves
ko ke, air will pass through the port of one of
sald valves, say at the left, and by expansion
behind the piston at that end of the motor will
move sald piston, and consequently the yoke
E'"will be moved, as well as the opposite pis-
ton, the valve & at the right-hand end of the i

described. The blow-of]

motor being at that time in a position to per-

mit the adjacent cylinder to exhaust through
the extreme outer end of the passage <. On
the limit of the stroke of the pistons, the po-

sition of the valves k& & is reversed and air

will be admitted by the valve at the right in

like manner, while the valve at the left will
be open to the exhaust through the opposite
end of the passage 7 and the pistons and yoke
will return or move in the opposite or reverse
direction, and it is evident that the machine
will be driven through the medium of the con-

nections between the said yoke and the rear-

wheel .axle. Should it be desired to alter or
stop the movement of the valves, the rider
simply shifts the position of the block K upon
its serew by the means already described, and
a corresponding effect will be had on the travel
of the machine. In going downgrade said
valves can be closed altogether and the mo-
tion of the rear wheel may be relied on alto-
oether to operate the pistons of the motor, in
which instance said motor becomes practi-
cally a double compressor in that the pistons
alternately draw in air through the valves ¢
at the ends of the motor-casing and force the
air to the frame through the ports and pas-
sages at the upper part of said casing. By
operating the cut-off valve s the air cannot
enter the frame, but will be compressed 1in
the spaces and passages below, and in this
way an effectual braking effect can be had on
downgrades, and when the resistance offered
istoo great the blow-off valve G may be opened
to allow escape of some of the air.

I do not limit myself to the particular kind
of valve in either of the instances described,
and as regards the cut-off valve in the frame
above the motor I lay stress on its location
and use in connection with the double-piston

compressor and the reservoir by which to per-

form the duty of an air-brake in the manner

of any suitable construction;
tion and function thereof when operated from
the seat of the driver by the means described
possesses features which are deemed novel
herein. Another feature of my improvement
is that the frame which constitutes the reser-
voir is in direct attachment with the motor-
frame without intermediate contrivances.

As regards the improved form of motor it
will be seen that the same is constructed of a
double cylinder fitted with valves and pistons
to enable the same to be employed elther as
a motor or a compressor, and this also 1s con-
sidered an important feature of the present
invention. |

I claim—

1. In a motor-vehicle, the combination of
the'combined motor and compressor having

the positively-operated valves and the pis-

tons, the hollow frame supplying air under
pressure through said valves to actuate the
pistons, a connection between the combined
motor and compressor and frame through
which air is forced into the frame, and a cut-

' valve G may also be
but the loca-
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off valve located on the frame, substantially
as described.

2. In a motor-vehicle, the combination with
the motor, its controlling-valves, the link piv-
oted to the motor midway between the valves,
the serew carried by the link, and the adjust-
able connections extending in opposite direc-
tions from the screw to said valves, of an up-
right rod connected to turn the screw and
having a small gear at its upper end, an en-
lareged gear-wheel engaging said small gear,
a casing therefor having stops or notches, and
a crank or handle carried by sald large gear

and provided with a catch for engacing said

notches, substantially as described.

3. In a motor-vehicle, the combination ot
the hollow frame, the motor having the pis-
tons-and constructed withthe upperand lower
passages, ports leading from the lower pas-
sage to the spaces behind the pistons and pro-
vided with controlling-valves, similar ports
leading from the upper passage and having
valves, a check-valve between the upper pas-

sage and the frame, and a cut-oif valve and
a relief-valve, substantially as described.

4. In a motor-vehicle, the combination of
air-compressors, ithe hollow frame constitut-
ing a reservoir forthe compressed alr, a sepa-
rate motor receiving air from the reservoir,

602,618

means for sautting off the air, connections
whereby the motion of the machine may be
made to ooserate said motor to force air into
the reservoir, and means for controlling the
admission of the air from the motor to the
reservoir and thus make the motor act as a
bralke, substantially as described.

5. In amotor-vehicle, the combination with
the compressors, of the pedal-cranks having
a short arm connecting with the plunger-rods
of said compressors, and an upper longer arm
carrying the pedal, and means on each crank
for independently restoring said cranks after
depression, substantially as shown and de-
scribed. |

6. The combination with the pedal-cranks,
and the erank-axle having the fluted end por-

tions, of the sleeves fluted to fit said portions,

and the springs having one end secured to

the sleeves and their other ends secured to

the cranks, substantially as shown and de-
sceribed.
- In testimony whereof 1 have signed my
name to this specification in the presence of
two subseribing witnesses.
= "ELMER K. EYSTER.
Witnesses: |
F. M. HELMS,
PHILIP WILKINSON.
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