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To all whom it may concern.:

Be it known that I, CLAUS DANIEL V ADER-

SEN, a citizen of Germanv residing at New
York, in the county and State of New York,
have 1nvented new and useful Improvements.

in Motors, of whlch the following is a specifi-

cation.
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- Smmble nanner.

C, if on'a car or vehicle, m

This invention consists in a 110%1 construc-

tion of motor, whereby provision is made for
storing up any Surplu&s energy Whlch may be

Lg,enerated - -
The invention farther consists in a novel ar-
rangement of theinlet and outlet valves, sothat

said valves can be readily thrown into or out

of operation, as required, either for operating

‘or stopping the device, or for storing up sur-

plus energy. .,

In the accompauylnﬂ drawings, I‘wme 1
shows a side view of my motor applled to a
vehicle or car, partly in section. Iig.
plan view of the same, the body of the vehicle
or car being removed.
ner of oper ’btllﬁl“ the valves, the cylinder A be-
ing shownin horizontal central section. Tig.
4 18 a horizontal central section of a cylmder.

Theremalning figures represent details, and

will be hereinafter referred to.

Similar letters indicate corresponding parts.

The letter C indicates a reservolr or tank,
which is shown in the drawings as :;'era,nﬂ*ed
in front of and underneath a
and which is adapted to be ﬁlled with com-
pressed air or gas from some sultable reser-
or by a 101011:10 -pump, or in any other
This tank or reservoir Cis
shown made in several parts or sections; bub
the sections shounld be in free communication
with one another by tubes or passages.

An advantage of having the tank G made in
several SBCLIOHS 18, ‘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 constructing 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 weal part, and thus dimin-
‘Sueh
‘weak part should, of course, not be made so
weak as to inter fele with the efficiency of the

ish the liability of injury being done.

It may also be noticed that the tank
may be filled either

device.

(N0 model.)

218 a

Fig. 3 shows a man-

car or "v_ehmle |

stations along the route, as required; or atube

or series of tubes may be laid along the route
of the car for conveying compressed air or gas
and from said tubes the tank C may be filled
as occasion requires. . Ifrom the tank C the
compressed airflows through a delivery-valve,

' D, Figs. 3 and 4, into the cylinder A. By
means of a slldmg valve, Gz, operated by ec-

centrics or otherwise, the compressed alr en-
ters the cylinder A first through the port H,
and then through the port 1, communica‘oiug
a reciprocating or backward and forward mo-
tion to the piston 3. 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 incline, the communication between
the tank C and the cylinder A"is open, and
the piston IB revolves the driving-wheels; but
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on the vehicle descending a grade motive

power for propelling the wvehicle 1s not re-
quired, and the delivery-valve D 1is closed, as
also the secondary delivery-valves E E, thus
closing the ports H and 1. The 1inlet- ValVe&
D I may respectively be operated through
levers or arms J I' . The lever or arm J 1s
shown as connected to an operating-rod, e,
connected by a rack and pinion with the crank
handle or wheel 1, Figs. 2 and 3. = A simiiar

operating-rod extends from the lever J to the

and there connects with

other end of the car,
, 50 that the

a similar crank handle or wheel, 1

lever J can be operated from cither end of the

car or vehicle. Thelevers I are connected to.
a pair of operating-rods, b, extending one to
0116 end of the vehicle fmd one to the other
end and operated by erank 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 shownin
duplicate at each end of the vehicle, and the
cylinder A and operating devicesare arranged

in dupiicate, one series on each side of the

vehicle, and so constructed that one cylinder,
A, may be in operation, and the other one out
of operation—as, for exmmple, when the ve-
hicle is lightly loaded, thus avoiding the ex-
penditure of supelﬂuous energy. W’hen the
vehicle is passing down an 11101111(3 or grade,

at the main station alone or at various way- | as already stﬂted the deliver v-vfﬂves D Iiare
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closed and the vehicle proeeeds from its own | may be employed to enable the rod « to actu-

- weight.
 To store up the energy or part of the energy

i generated by the descent of the vehicle, the

5 following arrangement is provided: At the
ends of the ¢ylinder A are connected, respect-
ively, two injection-valve casings, K I, each

.- having two vent-valves, d ¢, and communicat-

Ing with the interior of the cylinder. The
10 two 1injection-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 dir ectlon of the arrow,

- Ig. 4, 1t forees the air in front of it into the

15 _injection-v alvecasing K,closing the vent-valve

~donitsseat and opening the vent-valve ¢ of the

~casing K. The vent-valve ¢ controls the com-

- municationofthe casing withapipeorchannel,

7/, which leads into the tank C, sothe air which

20 18 forced out-of the cylinder A is forced or in-.

Jected into the tank Cand stored up for future
~use. Theinjection-valve casings K Lare shown
“attached tothecylinder A insideview in Ifig

When the piston B passes in the dlleetlon of% '

. ;25 the arrow, I'ig. 4, the vent-valve d in the in-
- Jection: v"tlve casmn L, whiech corr esponds to
the vent-valve d in “the in jection-valve casing

K, Fig. 7, is opened, allowing air to enter ‘[he

 interior of the cylmder' A, while the vent-

30 valve e of said injection- valve casing I, 1s

- closed, preventing the air from the tank C es-
eapmﬂ through the channel 7, I'1ig. 5. On the
return of the plston B in the dneutmn opposed

- to that of the arrow, Fig. 4, the vent-valve ¢

35 of the injection-valve casing K opens and the
vent-valve ¢ closes, while the vent « of the in-
Jjection-valve casing L. closes, the vent-valve ¢
opens, and air is forced thr ounh the injection-

valve casing I, into the tank C. The down-

40 wqrd passage of the car on a grade thus is
utilized in continuously fommﬂ alr 1nto the
tank O, and storing up energy. When the
vehicle arrives at a level or at an upgrade,

- the delivery-valves D 1 are opened and the

45 energy in the tank C again operates the mo-
tor. When the downﬁmde on which the ve-
hicle passes is not Steep enough to allow of
the piston I3 forcing air into the tank C, the
Injection-valve casings IX L can be thrown out

0. 0f operation by drawing the lever g, swinging
on the fulerum 72, Fig. 7 in the direction of
the arrow 5 until the arm ¢ on the lever ¢ forees
the vent-valve d away from its seat and holds
1t thus removed, when the air will pass in and

55 out of the inter: ior of cylinder A through the
vent d, which vent-valve is not now flbl(, to
shut. These]evors g, of which cach discharge-
valve casing I L has one, can be operated by
a rod, «, extendmn to both ends of the vehicle,

co and actu%ted by the handles or wheels 3 in
the same manner as the rods b ¢ are actuated
by the crank-handles or hand- wheels 2 and 1.
(See Figs. o, b, and 7.) -

In Fig. 5 the rod ¢ is shown as connected to

65 & 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 connection

valve casings K L.

“axles of the vehicle.

Pparatus out -of operation.

and the other one to link or rod «’,

1)61‘11)]16] y of a revolving disk, a'.

ate the levers ¢.
When the descent of the vehicle on o down-

z gl ade is not abrupt enough to force air through .

the valve-casings K and L into the tank €, pro- '

:Vi;S_iOll 1s made to neverthelessstore up the en-

rgy generated by providing a s’e@andmv injec-
‘ tlou valve, which does not require
powerto Opemtelt asthe valvesoftheinjection-
This secondary injection- .

80 muceh

valveisshownindetailin Fig.6,and ithasa cyl-

inder, O, Figs. 2and 6,in which movesa piston,
A, operated by apiston-rod, N, towhich motion
will be communicated by a erank on one of the

‘The front or face Q of = .
the injection-cylinder O is perforated,soasto
-allow air to pass readily into and out of the
$pace between the piston M.-and cylinder-head
Q. The space in the eylinder O behind the
Ppiston M 1s provided with an inlet vent-valve,
P, and an outlet vent leading into the tube S

which communicates with the tank C.
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~As the 1njection-cylinder O may be nnde of 90

fsmfﬂl form 1t will not: require much power to

operate the piston M, when air will be drawn

in through the inlet vent-valve P on the for-
ward motion of the piston M, and said airwill =~
be forced through the tube S into the tank C
on the return-stroke of the piston.
of the lever R the vent-valve P ¢an be forced -

By means

away from its seat and so held away, when

~the air will pass in and out through the seat
of the vent-valve P without entering the tube

>, thus throwing the secondary injection ap-
This lever R can
be operated by a rod and hand-wheel, 6, in the

-S’Lme manner as the cranks 3 opem‘te the rod

, levers ¢, and vent-valves d of the injection-
‘mlve casings K L.

1The 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, I‘]D 2, may

also be provided, which can be oper rated by
valves actuated by levers 4 4, to allow the com-
pressed air in the tank C to act on the brakes

L As the construction of these air-bralkes 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.

In Kig.

g of the injection-valve casings K L. Omne le-
ver g may be attached to the link or rod &,

said links
or rods ¢’ and «® being also wnnectcd to the
To the disk
@' 1s also ﬁunly connected an operating arm
or lever, «, connected to the rod @, and when
the rod cs 15 moved 11 the din eetlon of the ar-
TOW marhed on 1t in Fig. 8, S0 as to revolve

the disk ', the links or ods @ ¢’ are moved in
opposite directions, as shown by arrows, Fig.

S 18 more specifically shown a man- .
Ter llththh the rod ¢ may operate the lever
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S, and tlie levers ¢ are moved away fwm 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 dlsk a* again revolves, and the links or
mds «' « are again moved in opposite direc-

tions, as before, but in directions opposed to
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the arrows &hown 1 Fig. 8§ on said links or

rods @® ¢’, and the ]evers g are moved- toward
the vent- valves ¢ 1n the injection-valve cas-

imgs IK 1. I may also note that when the tank
¢ is in communication with the eylinder A

and the energy in said tank Cis operating the
piston B, the pressure of air in the cylinder A

forces shut the vent-valves d in the injection-
valve casings K L, thus preventing escape of
air and cwmdm o any waste, while the pressure
in the tank C forces shut the vent-valves e in
sald Injection-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 C, 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 ¢, 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 combmabmu of the cyl
inder A, the plston B, the injection-valve cas-

ing K, eomnmmcatm@ with the cylinder at
one end and provided with the two vent-

alves d ¢, a storage-tank, C, and a channel,
f, tor connecting the 111]6(313101:1 -valve casing
with the tank "md controlled by the vent- valve
¢, one of said vent-valves being closed and the
other opened by the escape of air from the cyl-

.Juder substantially as described.

The combination, in a motor, of the cyl-
inder A, the piston P the 111]60131011 valve cas-
ings K L, at the ends of the cylinder, respect-
1V eljf and communicating therewith, each cas-
ing provided with the two vent- valve& d e a
qtomnt? tank, C, and the channels £, for con-
nectmfr the 111Jecb1011 -valve casings with the
tank and controlled by the vent- valves e, ONe
of the vent-valves of each valve-casing being
closed and the other opened by the escape ot
air from the cylinder, substantially as de-
seribed. - | |
3. The combination, in a motor, of the cyl-

inder A, the piston DB, the vent-valve casing

I, conueeted and communicating with one
end of the cylinder and pro Vlded with two
vent-valves, d ¢, the storage-tank C, the chan-
nel f, connectmﬂ 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 ad .

from its seat to permit the free escape of air
from the cylinder, substantially as described.
4. The combination, in a motor, of the cyl-

inder A, piston B, the injection-valve casings

K L, ecommunicating, respectively, with the
ends of the eylinder, and each provided with
two vent-valves, d ¢, the storage-tank C, the

channels f, cmmectlun the valve-casing os 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 {ree escape of air from the opposite ends
of the cylinders, substantially as described.
5. The combination, in a motor, of the ¢yl-
inder A, the piston B, the injection-valve cas-

ing K, communicating with one end thereof

and provided with two vent-valves, d e, a
storage-tank, C, a channel, f, GOHHGCLIHO‘ the
Valve casing with the tank and COIJtrolled by
the vent-valve e, the delivery-valve D, and the
secondary delwery valve I, for controlling
the passage of air from the tank to the cylin-
der, substantially as described.
6. The combination, in a motor, of the cyl-

1inder A, the piston B the 1113@0131011 -valve cas-
ing I, (3011“11’11111110&131110 with one end thereof

and provided with two vent - valves, d e, a

storage-tank, €, a channel, f, couueeting 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 1§, substantially as described.

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

described.
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In testimony whereof 1 hfwe hereunto set my

hand and seal inthe presence of two subserib-
1ng witnesses.

CLAUS DANIEL VADERSEN. [r,. S.]

Witnhesses:
W. HAUITR,
CWinniax C. IL&UFI*
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