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UNITED STATES

PaTenT OFFICE.

FREDERICK WILLIAM LANCHESTER, OF BIRMINGHAM, ENGLAND.

MOTOR-PROPELLED VEHICLE.,

SPECIFICATION forming part of Letters Patent No. 722,116, dated March 3, 1908.
Application filed July 12, 1802, Serial No, 116,357, (No model.)

To all whom it may concern:

Be it known that I, FREDERICK WILLIAM
LANCHESTER, engineer, a subject of the King
of Great Britain and Ireland, residing at 53
Hagley road, Edgbaston, Birmingham, Eng-
land, have invented certain new and useful
Improvements Relating to the Propulsion of
Motor-Propelled Vehicles, (for which I have
made application for Letters Patent in Great
Britain, No.19,070, dated September 24,1901,)
of which the following is a specification.

The invention consists in the features and
combination and arrangement of parts here-
inafter described, and particulary pointed
out in the claims,

The object of the invention is to provide
means whereby the motor may be started au-
tomatically, reversed, or aided when required
by reserve power, which isalways at the dis-
posal of the driver in case of emergency. -

A further object of the invention is to pro-
vide for a storage of power from the prime
mover in a volume of elastic fluid under
pressure, such storage being effected either
by the surplus poweravailable from the prime
mover on the vehicle when running on less
than full load or when the vehicle is stopped.

This invention also provides for effecting
multiple stage compression with a single-cyl-
inder ecompressor and the utilization of the
stored energy in a manner analogous to that
effected in a compound engine, but in stages
in a single eylinder, .

The invention comprisesa compressed elas-
tie-fluid motor in conjunction with an inter-
nal-combustion engine or other prime mover
in such a manner as to insure efficient work-
ing, which is attained by adapting the aux-
iliary motor to be used asa pumpor motor,
as desired, and Dby its means storing com-
pressed elastic fluid ina reservoir during the
easy running of the vehicle ard utilizing
such elastic fluid as an additional source of
power when starting or for reversing or
when great power is required, the transmis-
sion of the air from pump to reservoir being
made through a cooler and from reservoir to
air-motor through a heater in thermal con-
nection with the cylinder or exhaust of the
prime mover.

The invention further comprises two or
more reservoirs in conjunction with a distri-

bution-valve, whereby the elastic fluid may
be compressed to and stored at different pres-
sures and utilized in such manner to drive
the air-motor that the prineipal advantages
of a compound engine can be obtained with
a single cylinder.

In the accompanying drawings, Figure 1 is
a diagrammatic plan illustrating one manner

of carrying out the invention wherein only

one compressed - air reservoir is employed.
Fig. 2 is a diagrammatic plan illustrating the
manner of carrying cuttheinvention wherein
stage compression is employed. Figs. 3 and
4 are detail views showing the distribution-
valve in two successive positions.

In carrying out the invention in one man-
ner,asillustrated in IFig.1,an internal-combus-
tion motor ¢ and an auxiliary air-motor b are
both arranged to drive onto the same shaft ¢.
The air-motor is of the double-acting steam-
engine type and arranged so that it may be
alternatively used as a pump or a motor, as
circumstances may require. The coustruec-
tion of this motor forms no part of the pres-
ent invention; but a suitable form of motor
is described in the specification of an appli-
cation filed simultaneously with the present
application, Serial No. 115,358. A storage
chamber or reservoir d is provided into which
air is compressed when the air-motor b is used
as a pump and from which air is drawn when
it is desired to start, reverse, or assist the
prime mover @¢. Inorder to prevent difficul-
ties due to the formation of icein and around
the air-motor cylinder, the air in passing from
the reservoir to the air-motor is caused to pass
by way of a pipe e through a heater connect-
ed with the exhaust or combustion chamber
of the internal-combustion engine or prime
mover @, and in order to avoid the waste of
power when the reservoir is being charged
the air on leaving the compressor by way of
a pipe f is cooled by passing it throngh a coil
within a cooling water-tank ¢ or tank con-
taining the supply of combustible fluid. Tt
will be understood that the valve-gear of the
air-motor is under the control of the driver,
who is therefore able to cause the said motor
to act either as an air-compressor or motive-
power engine or to put it out of action alto-
gether, as he may deem advisable. When,

however, the air-motoris sochanged, the com-
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pressed air will automatically take its proper
course, owing to the arrangement of piping
and employment of automatic non -return
valves # and 7 thereon. For instanee, when
the air-motor b is acting as a pump air from
the atmosphere is drawn through the pipej
(preferably through a casing k, filled with a
drying material, such as calcinm chlorid) and
delivered through a non-return valve ¢, pipe
f, cooler g, and pipe n to the reservoir d.
When the air-motor b is working as a motive-
power engine, the compressed air passes from
the reservoir d by pipe e through the heater

in connection with the internal-combustion |

engine or prime movera,pastnon-return valve
h into the motor b, and thence through ex-
haust-pipe 7 into the atmosphere. The auto-
matie valves 5 and ¢ may, if desired, be re-
placed by hand-operated valves.

In order to enable stage compression to be
adopted, and thereby to obtain the principal
advantages of a compound engine without
the necessity of employing multiple eylinders,
the arrangement diagrammatically illus-
trated in I'igs. 2 to 4 is employed, in which
figures parts which are similar to the parts
shown in Fig. 1 are similarly lettered. In
this case two reservoirs are shown—a high-
pressure reservoir r and a low-pressure res-
ervoird. The air-motor b is arranged to first
pump air from atmosphere into the low-pres-
sure reservoir and then to pump from the
latter into the high-pressure reservoir. The
air-motor may then be used as a motive-power
engine working either by high-pressure air to
atmosphere, high-pressureair tolow pressure,
To enable
these functions to take place, a distribution-
valve v is employed, to which the pipes from
the different elements areled. The pipes are
led into ports 1 2 34, over which the slide-
valve v is adapted to work, being provided
with two ports or pockets 5 and 6. Thus by
suitably arranging the valve v, ag shown in
Fig. 2, the air-motor ¢ is thrown into con-
nection with the low - pressure reservoir d,
in which position of the valve the air-motor
may be used as a pump or as a motive-power
engine. When used as a pump, airisdrawn
from the atmosphere through the drier I,
pipe p, ports 4, 6, and 3, pipe j, motor b, and
then foreced past non-return valve ¢, along
pipe f, through cooler g, past non-return valve
[, along pipe n, ports 1, 5,and 2, and by pipe
0 to the low-pressure reservoir d. When the
air-motor is acting as a motive-power engine,
with the valvevin the same position asabove,
the compressed air passes from the reservoir
d by pipe o, ports 2, 5,and 1, pipe n, non-re-
turn valve m, heater of engine ¢, past non-
return valve h to air-engine b, from which it
is exhausted to atmosphere. Inthe position
of the valve v indicated in Fig. 3 the air-mo-
tor b may still be used as either a pump or
motive-power engine. In the former ease it
pumps the compressed air from the low-pres-
sure reservoir d into the high-pressure reser-

722,116

voir 7, and in the latter case it is worked by
the high-pressure air from the reservoir d.
When the air-motor b is pumping from the
reservoir d into reservoir r, the air passes via
pipe o, ports 2, 5, and 3, pipe j, motor b, non-
return valve ¢, pipe f, cooler g, non-return
valve [, pipe n, port 1, casing ¢, pipe s into
high - pressure reservoir 7. When the air-
motor b is working as a motive-power engine
off the high-pressure reservoir into the low-
pressure reservoir, the compressed air passes
via pipe s, casing £, port 1, pipe m, non-re-
tarn valve m, pipe w, heater, non-return
valve h into the motor b, from which it is ex-
hausted via pipe 7, ports 3, 5, and 2, pipe 0
into low - pressure reservoir d. In case of
emergency or in cases where considerable
poweris required the air-motor may be worked
directly from the high-pressure reservoir to
atmosphere. In such a case the valve v is
brought to the position shown in Fig. 4.
‘When the air-motor is working directly from
the high-pressure reservoir to atmosphere, as
above suggested, the air passes via pipe s,
valve-casing?, port 1, pipe n, valve m, heater,
valve T to air-motor b, from whichit exhausts
via pipe 7, ports 3, 6, and 4, and pipe p to at-
mosphere. It will thus be understood that
the advantages of a compound engine may
he obtained without the necessity of employ-
ing multiple cylinders. In order to heat ef-
fectively the compressed air on its way to the
air- motor, it is passed, as before stated,
through a heater which is in thermal connec-
tion with the exhaust or the combustion-
chamber of the prime mover. In one con-
venient form of heater the pipe leading the
air is contained as a coil within a passage 8,
surrounding the combustion-chamber of the
prime mover, whichin the case illustrated is
an oil-engine. The passage may be placed
in direct communication with the combus-
tion-chamber by a small by-pass 9, controlled
by a screwed plug 10.

Having now described my invention, what
Iclaim as new, and desire tosecure by Letters
Patent, is— ,

-1. In a motor-propelled vehiele, the combi-
nation with a prime mover, of an engine ca-
pable of acting either as an elastie-fluid com-
pressor or a motor, a reservoir for the fluid,
and changeable connections whereby said en-
gine may be caused to store fluid in said res-
ervoir, or thestored fluid may be used to drive
said engine, a cooler for cooling the air deliv-
ered to the reservoir, and a heater for heat-
ing the air delivered from the reservoir to the
engine, substantially as described.

2. In a motor-propelled vehicle the combi-
nation with the prime mover of an engine ca-
pable of acting either as an elastie-fluid com-
pressor or a motor, a reservoir for compressed
fluid in connection with said engine, a heater
for the same in thermal connection with the
cylinder or exhaust of the prime mover and
means for rendering automatic the passage
of fluid from the compressor through the
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cooler to the reservoir or from the reservoir
through the heater to the air-motor.

3. In a motor-propelled vehicle the combi-
nation with the prime mover of an engine ca-
pable of acting either as an elastie-fluid com-
pressor or a motive-power engine, a reservoir,
a cooler for cooling the fluid delivered to said
reservoir, a heater for heating the fluid de-
livered from said reservoir, such heater be-

ing in thermal connection with the eylinder

or exhaust of the prime mover, means for re-
versing the flow of fluid through the system,
and means for rendering automatic the pas-
sage of finid from the compressor through the
cooler to the reservoir or from the reservoir
through the heater to the air-motor, compris-
ing pipe connections between the compressor
and the cooler and between the heater and
the air-motor each fitted with an automatic
non-return valve, substantially as hereinbe-
fore described.

4. Tn a motor-propelled vehicle the combi-
nation with the prime mover of an engine ca-
pable of acting either as an elastic-fluid com-
pressoror a motor, a high-pressure and a low-
pressure reservoir, a cooler for cooling the

{0

fluid delivered to either reservoir, a heater
for heating the air delivered from either res-
ervoir to the elastic-fluid motor, such heater
being in thermal connection with the cylinder
or exhaust of the prime mover, a valve-cham-
ber having distributing conneetions with the
said high and low pressure reservoirs, the
motorand theatmosphere, and a distribution-
valve controlling said connections for en-
abling the elastic fluid to be delivered from
compressor to low-pressure reservoir, from
low-pressure reservoir through compressor to
high-pressure reservoir, from high-pressure
reservoir through fluid-motor to low-pressure
reservoir,from low-pressure reservoir through
fluid-motor to the atmosphere or from high-
pressure reservoir through fiuid-motor to at-
mosphere, substantially as hereinbefore de-
seribed.

In witness whereof 1 have hereunto set my
hand in presence of two witnesses.

FREDERICK WILLIAM LANCHESTER.

Witnesses:
FrRANCIS JAMES BIGNELL,
BERTRAM HARRY T. MATTHEWS.
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