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To all whom it may concern.:
Be it known that I, CLAUS DANIEL VADER-

'SEN, a citizen of Germany, residing at New

York, in the county and State of New York,

have invented new and useful Improvements .

in Motors, of which the following is a specifi-
cation.

This invention consists in a novel construec-
tion of motor, whereby provision is made for
storing nup any sarplus energy which majy be
generated.

The invention further consists in a novel ar-
rangement of theinlet and outlet valves, sothat
said valves can be readily thrown info or out
of operation, as required, either for operating

“or stopping the device, or for storing up suar-

plus energy. ..

In the accompanying drawings, Figure 1
shows a side view of my motor applied to a
vehicle or car, partly in section. Iig. 2isa
plan view of the same, the body of the vehicle
or car being removed. Fig. 3 shows a man-
ner of operating the valves, the cylinder A be-
ing shownin horizontal central section. IMig.
4 1s a horizontal central section of a cylinder.

Theremaining figures represent details, and
will be hereinatter referred to.

Similar letters indicate corresponding parts.

The letter C indicates a reservoir or tank,
which is shown in the drawings as arranged
in front of and underneath a car or vehicle,
and which is adapted to be filled with com-
pressed air or gas from some suitable reser-
voir, or by a forcing-pump, or in any other
suitable manner. This tank or reservoir Cis
shown made in several parts or sections; butb
the sections should be in free communication
with one another by tubes or passages.

An advantage of having the tank C made in
several sections is, that if one section should
leak or get out of order, it can be shut off, leav-
ing the other sections still operative. = It may

also be well in construeting the tank € to make

one side or part sontewhat weaker than the
rest, so that in case the tank should burst it
will burst at the weak part, and thus dimin-
ish the liability of injury being done. Such
weak part should, of course, not be made so
weak as to interfere with the efficiency of the
device. It may also be noticed thab the tank
C, if ‘on a'car or vehicle, may be filled either
at’ the main station alone or at various way-

stations along the route, as required; ora tube
or series of tubes may be laid along the route
of the ear for conveying compressed air or gas,
and from said tubes the tank C may De filled
as occasion requires. . From the tank C the
compressed air lows through a delivery-valve,
D, Figs. 3 and 4, into the cylinder A. By
means of a sliding valve, G, operated by ec-
centrics or otherwise, the compressed air en-
terg the cylinder A first through the port H,
and then through the port I, communicating
a reciprocating or backward and forward mo-
tion to the piston B. This part of the opera-
tion of the mechanism resembles the operation
of eylinders and pistons in steam-engines, and
need not be more specifically described.

When the vehicle is passing along a level,
or up an inecline, the communication between
the tank C and the cylinder A is open, and
the piston B revolves the driving-wheels; buf
on the vehicle descending a grade motive
power for propelling the vehicle is not re-
quired, and the delivery-valve D.is closed, as
also the secondary delivery-valves B I3, thus
closing the.ports H and I. The inlet-valves
D I may respectively be operated through
levers or arms J F I, The lever or arm J is
shown as connected to an operating-rod, ¢,
connected by a rack and pinion with the crank
handle or wheel 1, Figs. 2 and 3. = A similar
operating-rod extends from the lever J to the
other end of the car, and there connects with
a similar cranl handle orwheel, 1, so that the
lever J can be operated from either end of the
car or vehicle. Thelevers I are connected to.
a pair of operating-rods, b, extending one to
one end of the vehicle and one to the other
end and operated by crank handles or wheels
2. The two levers I may be joined together
by a connecting-rod, so as to operate simul-
taneously.

The handles or wheels 1 and 2 are shown in
duplicate at each end of the vehicle, and the
cylinder A and operating devicesarearranged
in duplicate, one series on each side of the
vehiele, and so constructed that one cylinder,
A, may be in operation, and the other one out
of operation—as, for example, when the ve-
hicle is lightly loaded, thus avoiding the ex-
penditure of superfluous energy. When the
vehicle is passing down an incline or grade,
as already stated, the delivery-valves D Eare
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closed and the vehicle proceeds from its own
weight.

To store up the energy or part of the energy
generated by the descent of the vehicle, the
following arrangement is provided: At the
ends of the eylinder ‘A are connected, respect-
ively, two injection-valve casings, K I, each
having two vent-valves, d e, and communicat-
ing with the interior of the cylinder. The
two injection-valve casings are of like con-
struction, and one is shown in the detached
partial sectional view, Fig. 7. . When the pis-
ton B moves in the direction of the arrow,
Fig. 4, it forces the air in front of it into the
injection-valve casing I, closing the vent-valve
donits seat and opening the vent-valve ¢ of the
casing K. The vent-valve ¢ controls the com-
munication ofthe casing withapipe orchannel,.
J,-which leads into the tank C, sothe air which
is forced out of the cylinder A is forced or in-
Jjected into the tank Cand stored up: for future
use. Theinjection-valve casings K Lareshown
attached tothecylinder A insideview inTig. 5.
‘When the piston B passes in the direction: of
the arrow, Fig. 4, the vent-valve d in the in-
jeection-valve casing L, which corresponds to
the vent-valve ¢ in the injection-valve casing
K, Fig. 7, is opened, allowing air to enter the
interior of the eylinder A, while the vent-
valve ¢ of said injection-valve casing i is
closed, preventing the airfrom the tank C es-
caping through the channel f, Fig..5. - On the
return of the piston B in the divection opposed
to that of the arrow, Fig. 4, the vent-valve d
of the injection-valve casing K opens and the
vent-valve ¢ closes, while the vent d of the in-
jection-valve casing L closes, the vent:valve ¢
opens, and airis forced through the injection-
valve casing L. into the tank C. The down-
ward passage of the car on a grade thus is
utilized in continuously foreing air into the
tank C, and storing up energy. When the
vehicle arrives at a level o1 at an upgrade,
the delivery-valves D I are opened and the
energy in the tank C again operates the mo-
tor. When the downgrade on which the ve-
hicle passes is not steep enough to allow of
the piston B forcing air into the tank C, the
injection-valve casings IX L can be thrown out

-of operation by drawing the lever g, swinging

on the fulerum 7%, Fig. 7, in the direction of
the arrow 5 until the arm ¢ on the lever g forces
the vent-valve d away from its seab and holds
it thus removed, when the air will pass in and
out of the interior of cylinder A through the
vent d, which vent-valve is not now able to
shut. Theselevers g, of which cach discharge-
valve casing K T has one, can be operated by
a rod, «, extending to both ends of the vehicle,
and actuated by the handles or wheels 3.in
the same manneyr as the rods b ¢ are actuated
by the crank-handles or hand-wheels 2 and 1.
(See Figs. 3, 5, and 7.) -

In Fig. 5 the rod ¢ is shown as connected to
a-disk or a crank which connects by rods or
chains (shown in dotted lines in Fig. 5) with
the levers g; or any other suitable conneetion
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may be employed to enable the rod « to actu-
ate the levers g.

‘When the descent of the vehicle on a down-
grade is not abrupt enough to force air through
the valve-casings K and L into the tank €, pro-
vision is made to nevertheless store up the en-
ergy generated by providing a secondary injec-
tion-valve, which does not require so much
powertooperateitasthe valvesoftheinjection-
valve casings KX L. This secondary injection-
valveisshownindetailinFig.6,and ithasaeyl-
inder, O, Figs. 2and 6,in whichmovesa piston,
M, operated by a piston-rod, N, to whichmotion
will be ecommunicated by a crank on one of the
axles of .the vehicle. The front or face Q of
the injection-cylinder:O is perforated, so as to

-allow air to pass readily into and out of the

space between the piston M- and cylinder-head
Q. The space in the eylinder ‘O behind the
piston M is provided with an inlet vent-valve,
P, and an outlet vent leading into the tube S,
which communicates with the tank C.

As the injection-cylinder O may, be made of
small form it will not require mueh power to
operate the piston M, when air will be drawn
in:through theinlet vent-valve 1> on the for-
ward motion of the piston M, and said air will
be forced through the tube S into the tank C
on the return-stroke of the piston. By means
of the lever R the vent-valve P ean be forced
away from its seat and so held away, when
the air will pass in.and out through the seat
of the vent-valve I without entering the tube
S, thus throwing the secondary injection ap-
paratus out .of operation. . This lever R can
be operated by a rod and hand-wheel, 6, in the
same manner as the cranks 3 operate the rod
a, levers g, and vent-valves d of the injection-
valve casings K L.

The secondary injection-valve O may be
thrown into operation at any suitable occa-
sion—as, for example, when it is desired to
retard the speed of the car on a level, as well
as when the car is passing on a downgrade.

To stop the car, air-brakes T T, Fig. 2, may
also be provided, which can be operated by
valves actuated by levers 4 4, to allow the com-
pressed air in the tank O to act on the brakes
T. As the construction of these air-brakes T
and their manner of application and operation
may conform to those of air-brakes well known
on railroad-trains operated by steamn, such
brakes need not be shown or deseribed in de-
tail.

75

8o

85

90

95

I00

105

IIO

I20

In Fig. 8 is more specifically shown a man- .

ner in which the rod ¢ may operate the lever
g of the injection-valve casings X 1. One le-
ver g may be attached to the link or rod «?,
and the other one to link or rod ¢, said links
or rods ¢* and ¢’ being also connected to the
periphery of a revolving disk, ¢*. To the disk
a*is also firmly connected an operating arm
or lever, &/, connected to the rod ¢, and when
the rod ¢ is moved in the direction of the ar-
row marked on it in Fig. 8, so as to revolve
the disk ¢', the links or rods ¢* ¢’ are moved in
opposite directions, as shown by arrows, Fig.
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S, and tlie levers g are moved away from the
vent-valves d in the injection-valve casings K
L. On moving the rod « in the direction op-
posed to that of the arrow shown on it in Fig.
8, the disk «* again revolves, and the links or
rods ¢* ¢® are again moved in opposite direc-
tions, as before, but in directions opposed to
the arrows shown in Fig. 8 on said links or
rods &’ ¢’, and the levers g are moved toward
the vent-valves d in the injection-valve eas-
ings K L. I may also note that when the tank
C is in communieation with the eylinder A
and the energy in said tank Cis operating the
piston B, the pressure of air in the eylinder A
forces shut the vent-valves ¢ in the injection-
valve casings K L, thus preventing escape of
air and avoiding any waste, while the pressure
in the tank C forees shut the vent-valves ¢ in
said ipjection-valve casings and holds the
vent-valves e closed, since the piston B keeps
continuously moving, thus continuously en-
larging that space in the cylinder A into which
the compressed air flows at any moment from
the tank G, and tending to make the pressure
from the interior of the cylinder A upon any
one of the vent-valves ¢ somewhat less than
the pressure from the interior of the tank C
upon the vent-valves e, thus preventing open-
ing the vent-valves e.

What I claim as new, and desireto secure by
Letters Patent, is—

1. In a motor, the combination of the cyl-

_inder A, the piston B, the injection-valve ecas-

ing K, communicating with the eylinder at
one end and provided with the two vent-
alves d e, a storage-tank, C, and a channel,
f, for connecting the injection-valve casing
with the tank and controlled by the vent-valve
¢, one of said vent-valves being closed and the
other opened by the escape of air from the cyl-
inder, substantially as described.

2. The combination, in a motor, of the eyl-
inder A, the piston B, theinjection-valve cas-
ings K L at the ends of the cylinder, respect-
ively, and communicating therewith, each cas-
ing provided with the two vent-valves d e, a
storage-tank, C, and the channels f, for con-
necting the injection-valve easings with the
tank and controlled by the vent-valves ¢, one
of the vent-valves of each valve-casing being
closed and the other opened by the escape of
air from the cylinder, substantially as de-
scribed.

3. The combination, in a motor, of the cyl-

inder A, the piston B, the vent-valve casing
K, connected and eommunicating with one
end of the cylinder and provided with two
vent-valves, d ¢, the storage-tank C, the chan-
nel f, connecting the valve-casing with the
tank and controlled by the vent-valve e, and
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a swinging lever for holding the vent-valve d .

from its seat to permit the free escape of air
from the cylinder, substantially as deseribed.

4. The combination, in a motor, of the cyl-
inder A, piston B, the injection-valve casings
K I, communicating, respectively, with the
ends of the eylinder, and each provided with
two vent-valves, d ¢, the storage-tank C, the
channels f, connecting the valve-casings with
the storage-tanks and controlled by the vent-
valves e, and levers having arms for holding
the vent-valves d from their seats to permit
the free escape of air from the opposite ends
of the cylinders, substantially as described.

5. The ecombination, in a motor, of the cyl-
inder A, the piston B, the injection-valve cas-
ing K, ecommunicating with one end thereof
and provided with two vent-valves, d ¢, a
storage-tank, C, a channel, f, connecting the
valve-casing with the tank and controlled by
the vent-valve e, the delivery-valve D, and the
secondary delivery-valve I8, for controlling
the passage of air from the tank to the cylin-
der, substantially as described.

6. The eombination, in a motor, of the cyl-
inder A, the piston B, the injection-valve cas-
ing K, communicating with one end thereof
and provided with two vent-valves, d ¢, a
storage-tank, C, a channel, f; connecting the
valve-casing with the tank and controlled by
the vent-valve e, the slide-valve G, the deliv-
ery - valve D, and the secondary delivery-
valves If, substantially as deseribed.

7. The combination, in a motor, of the cyl-
inder A, the piston B, theinjection-valve cas-
ing XK, provided with the vent-valves d e, with
the secondary injection-valve, composed, es-
sentially, of the cylinder O, vent-valve P, and
a valved tube or channel, S, substantially as
deseribed. .

In testimony whereof T havehereunto set my
hand and seal inthe presence of two subscrib-
ing witnesses. _

CLAUS DANIEL VADERSEN. [r.s.]

Witnesses:

W. HAUTY,
Wirriam C. HAUYE.
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