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UNITED STATES PATENT OFFICE.

OTTO TROSSIN, OF BERLIN, GERMANY.

IMPROVEMENT IN AIR AND GAS ENGINES.

)

Specification forming part of Letters Patent No. 141,189, dated July 22, 1873 ; application filed
August 26, 1872. o

To all whom it may concern : |
Be it known that I, Or10 TROSSIN, 0of Ber-

lin, in the Kingdom of Prussia and Empire of

Germanv have invented certain new and use-

- ful Imprm ements in Hot-Air or Gas Engines,

of which the following is a specification:
The object of my invention 1s to produce an
engine whose motor is either hot air or gas;
and my invention herein consists of a reser-
voir-¢ylinder for the exhaust air made to 1n-
close the air-supply pump, the driving-shaft
thereof, and to support at the end and out-
side of scnd cylinder the piston-cylinder and
valve-chest, the object and advantages where-
of is to place the air supply pump out of the

way, and to envelop it with the sawme hot air
‘which furnishes the motor, thereby utilizing

the hot-air reservoir to surround and keep the
pump hot by the same air which supplies said
pump, and to effect the combination of the
working parts in a compact, eftective, and eco-
nomical manner in relation to each other, the
heater, and condenser; also, 1n the combina-
tion, with a hot-air or gas engine having an
automatic air-supply pump, and an exhaust-
air inclosing reservoir, of a condensing-cylin-
der, provided with a coil of pipe, through
which the exhaust air passes from the work-
ing-piston cylinder to the reservoir, in order
to be again compressed for use; EllbO, the

‘combination with an air or gas reservoir cyl-

inder, wherein the air- supply pump and driv-
ing-shaft are inclosed, and which carries at 1ts
end the working- plhtOIl cylinder and the rotary
cut-off valve, of the connected and driving de-
vices which opemte the said valve when in-
closed within the air-reservoir, whereby great
compactness is obtained and the cut- off valve
gearing all inclosed within the a,n-wpply res-
ervoir.

In the accompanying drawings, I‘lgure 1,
Sheet 1, represents a horizontal central Sectmn
of my 1mp10ved hot-air engine. Fig. 2, Sheet

2, represents a vertical central section of the

same, the heater being shown; and Fig. 3,
Sheet 2, represents a horizontal section through
the Wokan cylinder and the valve-chamber.

At one end of a c,yhndrlcal iron reservoir,
D, the working-cylinder A of the hot-air or
gas engine is secured. In this cylinder a pis-
ton, C, suitably packed moves forward and

'||||:' T o [
- . .

[ back, its piston-rod 4 passing tlirough the end

of the eylinder A and the reservoir D, extend-
ing into the latter, the opening in the end of
the reservoir being closed air-tight by means
of a metallic stuﬂ:mg box, e. An air- pump, B,

| is secured on a suitable hdme on the inside ot

the reservoir, centrally in line with the ¢ylin-

der A. The plston -rod f of the piston g of this
air-pump is a continuation of the pistou-rod d;

and to these joint piston-rods d fis hinged one
end of a square frame, r, surrounding the air-
pump, and being connected at the othel end
with the crank- shaft U by means of a short
rod, s, which operates the crank . The piston
g of the air-pump is packed in the following
manner: Its periphery is madeé so much smal.-
er than the inner side of the pump-cylinder B
as to allow an India-rubber ring, k, to be held
on its periphery by means of two metal rings or
tires, ¢ ¢, one on each side, in such manner that
the rubber ring may form a bag between the
two tires ¢, the periphery of the piston, and
the inner side of the cylinder, thas leaving a
free space, s, on the central surface. of the
periphery of the piston g, from which space
chanunels j 4, one on each side, lead to the sides
of the piston. The outer openings of these
channels j are closed by India-rubber tubes u,
which are surrounded by metal tubes ! [, hav-
ing openings at their outer ends, and which
tubes I are secured to the sides of the piston
g. The India-rubber tubes u, the channels j,
and the free space around the perlpher_} of the
piston are filled with any suitable liquid, so
that, when the pressure ‘of hot air or gas is
exerted on the rubber tubes within the tubes
[, they are compressed,and the liguid 1s forced

| through the channels j into the free space s*

around the piston, and forces the rubber ring
h firmly against the inner periphery of the cyl—
inder B, thus furnishing an air-tight automat-
ic packing. At both ends the cylinder B con-
nects, by means of valves n, with a pipe, m,
situated above the cylinder, and this pipe m
connects with another tube, 0, leading through
the side of the reservoir D upwardly into the
heater J, through the top of the latter, the
tube being provided at its end in the heater
with a valve opening into the same. ln a sim-
ilar manner the c¢ylinder B connects at each
end, by means of valves ¢, with a pipe, p, sus-



pended below the-eylinder, and which pipe p
connects with a tube, y, extending toward the
side of the reservoir D, in opp051te direction
to the tube o, termmatmn in a conical rotary
valve, x, in the side of the reservoir, by means
~of which valve the tube ¥ may be connected ei-
ther with the interior of the reservoir D or with
the open air through a echannel, Z. On the out-
sideof the reservoir the valvexis provided with
a handle, 2/, by means of which the valve may
be operated. On the shaft U, just outside of
one of the arms of the crank 7, is keyed a bev-
eled cog-wheel, I, which gears with a larger
beveled cog - W]_IGE] H, at one end of a slmft

G, which Shaﬂ: runnm g parallel with the plS |

ton- rods d f, passes through the end of the
reservolir D, and extends 1111:0 the valve-cham-
ber I, where 1t carries at its end the rotary
valve E. This valve is provided with a cen-
tral diagonal channel, 4, which alternately
connects at one end mth a pipe, ¢, leading to
the heater J, and at the other end with one or

the other of two channels, 6 4/, which alter-

nately guide the hot airin front or behind the
piston C in the cylinder A. 'The valve E is
also provided with two grooves, 5 and 6,
formed in opposite parts of the penphery of

the valves, one of which connects alternately |
with the channels b b’ in the eylinder A, while |
the other connects with the exhaust-pipe S,

which extends upwardly into the top of a
condenser, R, in which the pipe S forms a ser-
pentine coil, the lower end of which opens into
the 1eservoir D. A water-pump, L, operated
Irom an eccentrie, M, on the crank-shaft U
through a pump-rod, N, serves to fill the con-
- denser R with water, a pipe suitably arranged
near the top of the condenser allowing the
water to flow off as fast as it is pumped in, in
order that a constant stream of water mav
flow through the condenser. On the ouftside
of the reservoir D the er fmk shaft U carries a
fiy-wheel, T.

The Operatlon of my improved hot-alr- en-
gine 18 as follows: Fire being made under the
heater J, the air in the same is expanded un-
til the desired degree of pressure—say two or
three ﬂfll]OlelE‘lE‘b-——lS attained. The pipe «,
which connects the valve- chamber with the
heater, 1s provided with a stop-cock, which
1S NOwW opened. ‘The expanded air rushes in
through the channels 4 and b, in front of the
piston C, which is driven forward, and oper-
ates the crank shatt U, which latter through
the gear-wheels I H, operates the shatb G,
and chauges the valve. The expanded air
now rushes through channel &/, behind the
piston O, forcing it back, and the exhaust air
passes oftf through one of the grooves 5 or 6
1nto the exhaust-pipe S, and is, during its pas-
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| sage through the condenser R, cooled and con-

densed, and enters the resewmr D. During
this Operatlon and until the reservoir D is
completely filled with exhaust air, the valve

x 1s turned so as to connect the suction-pipe

y of the air-pump B with the outer air through
the channel z; for, as the piston C moves for-
ward and back, it operates also the piston ¢
of the air-pump, by means of the piston-rods
d f, and the piston ¢ foreces the air which it

‘sucks in through the pipes y and p out again,

tarough the pipes m and o, into the heater,
thus supplying the heater contmually and au-
tomatically with fresh air. As soon as the
reservoir D is completely filled with exhaust
air, the valve z is turned so as to close its con-
nection with the fresh air, and connect the
suction-pipe ¥ with the interior of the reser-
volir D, from which moment the air in this res-
ervolr, and consequently the same air, is used
over and over again. Supplies of fresh air
can be admitted at any time, if necessary,
without interrupting the operation of the en-
gine for even a moment. To stop the engine,
the supply of hot compressed air is merely
shut oft by means of the stop-cock in pipe .
Having described my invention, I ¢laim—
- 1. In an air or gas engine, the reservoir-
¢y.-inder D for the exhaust mr made to re-

ceive and inclose the air- supply pump B and

the driving-shatt U, and to support the pis-
ton-cylinder and valve-chest in relation to the
parts inclosed, substantially as described, and
to obtain the advantages stated.

2. T'he combination, with an air or gas res-
ervolr cylinder, D, wherein the air-supply
pump B and driving-shaft U are inclosed, and
which carries at i1ts end the working - piston -
cylinder A and the rotary cut- off valve I, of
the valve-rod G, gearing H I, and driving-
shaft U, when inclosed ‘}‘.lthlll the reservoir
D, subbt'mtlallv as deseribed, and to obtain
the benefits stated.

3. In combination with the cy lmder A, the
alr- supply pump B, and the reservoir D of 3]
hot-air engine, a condenser, R, arranged and
operating essentmlly as and ior the purpose
set forth.

4. The hot-air or gas engine, cousisting of
the cylinder D, to supply the air or gas, the
pump B, plStOH cylinder C, rotary valve L,
wmhmg shatt U, valve - rod (z, gearing H I
heater J, and condenber R S, when thesa
parts are constructed and arranged, for joint

operatlon, substantially as described.
OTTO TROSSIN.

Witnesses:
OTT0O SCHADE,
ROBERT GOTTHEIL,
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