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To all whom it may concerm:

- Be it known that I, WILLIAM S. COLWELL
of Pittsburg, in the county of Allegheny and
State of Pennsvlvamd have invented a cer-
5 tain new and useful Improvement in Triple
Thermic Motor; and I do hereby declare that
the following 1@. a full, clear, and exact de-
seription therwf reference bemn had to the

accompanying dlawmﬂs, and to the letter% of

1o reference marked thereon.

My invention consists in-the method here-
inafter deseribed and specially claimed,
whereby a motor is generated by the induec-
tion of liquid bisulphide of carbon into a va-
por-generator and circulating it therein, said
generator being contained within a steam-
boiler,and subjecting said liquid to heat con-
tained within said steam-boiler to evolve va-
por, and also superheating and expanding
said vapor 1n a chamber or reservoir con-
tained in said steam-boiler, thereby increas-
ing its tension and maintaining the heat and
expansion of said vapor antil it has per-
formed its office on the piston of the engine,
and also automatically controlling the mduc-
tion of said liquid into said'generator, and
also automatically controlling the pressure of
sald vapor, and also conveying the vapor ex-
hausted from the engine, by gravity, to the
condenser, and also returning the liguid bi-
sulphide of carbon to said nenemtm heated
to about the boiling-point.

To enable others skilled in the art with
which my invention is most nearly connected
to make and use the same, I will proceed to
describe its construction and operation.

In the accompanying drawings, which form
part of this specification, Figure 1 is a ver-
tical section of an apparatus for carrying out
the Invention stated and hereinafter more
fully described. Fie. 2 is a horizontal sec-
tion of the steam bmler representing a plan
of the bisulphide—of-earbon-vapor generator
and- expanding chamber contained -within
sald steam-boiler. I1ig.31s an enlarged view
of the regulating -vcﬂv for controllmn the
fiow of 11(1111(1 blsulph1de of carbon to the
pump shown in side elevation.

Reference being had to the accompanying
go drawings, A 1*eplesents an ordinary furnace

for the tubular steam-boiler B, which is also

L5

20

30

35

40

45 S

M.

of 01*(11113,1 y construetion and furnished with
the usual a,ppendmres of such boilers. Above
the tubes C is arranged within the boiler B
a generator D, whwh is of uniform diameter sg
from the rear end of the boiler toward the
front end, running zigzag, as shown in Fig.
2, and comunmleates with a vapor superheat-
1ng and expanding chamber E, having con-
duit T for conducting the vapor to the cyl- 6o
inder G of the engine, h&vmﬂ a casing around
1t, which eommunicates With the ea,siﬁg H

-around the conduit F, supplied with steam

from the boiler. Thisincasing of the cylin-
der G and conduit ¥ is clearly and fully de- 63

seribed and shown in Letters Patent No.

219,622, granted to me September 16,1879, in
which patent is also described and shown a
steam-boiler having within it a generator for
evolving liguid blsulphlde of carbon into & a 70
vapor f01 a motor.

The conduit F is provided with a valve I
and safety-valveJ, to which is attached a pipe
K, which conmmnicates with the condenser
L, which communicates with a vacuum-pump %5
~Substantially this arrangement of safety-
valve, condenser, and a vacuum-producing
mechanism and the purpose and operation of -
the same are also described and shown in said
cited patent. Thethrottle-valve N andlubri- 8o
cating device o, connected to and communi-
catmn with the cylinder G, arealso described

1n S&ld cited patent and in Letters Patent

No. 266,952, granted to me October 31, 1882.
The generator D isarranged on a horizontal 85
plane, but part of 1t may be arranged at an
angle to said plane, as 1ndicated by dotted -
lines shown in Fig.1. The rear end of the
generator D communicates with a pipe P,
which enters and is arranged in a heater R go
and communicates with a pump Q. This ar-
rangement of pipe P, heater R, and pump Q
and the purpose and opemtlon of said parts
are fully and clearly deseribed in cited Letters
Patent No. 266,952. The lower end of the g5

heater R communicates with the exhaust of
the eylinder G, through the medium of pipe
T, and its upper end communicates with a
pipe U, which communicates with the con-
denser L, which communicates by pipe W 100
with the vacuum;pump M, which communi-
| cates by pipe X with a washer V.

T_he COon-
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denser I. also communiecates with a well Y, |

which communicates by a pipe a with a bal-
ance-valve E’) which by a pipe ¢ communi-
cates with the pump Q. The balance-valve
E’ is opened and closed Dy the regulating-
valve A, having ehambers B’ C’, diaphragm
D', plunger I/, lever G/, and weight II’, said
valve communicating with the conduit I by
means ot a pipe 0, which is charged with
water to about the dotted line e.

The vacuum-pump, washer, condenser, well,
pump Q, balance-valve, and regulating-valve
are all substantially shown, described, and
claimed, and their operation and purpose
fully set forth in my application for Letters
Patent filed July 26, 1884, Serial No. 138,819,
and therefore not herein claimed, and need
not be further deseribed in this specification.

Thecasing surrounding the eylinder G com-
municates with a steam-trap 7 through the
medium of pipe g, and said trap communi-

cates with the pump /v by means of pipe ¢,

and said pump /v communicates with the
steam-boiler I3 by means of pipez. The pack-
ing mechanism for the valve-rod and piston
of the cylinder communicates with the well
Y by means of the pipes & %, as described in
sald cited application.

The water in the boiler I3 may cover or par-
tially cover the generator D, or the water may
be below the satd generator, and the chamber
K will be surrounded with steam.

The construction of the apparatus shown
1n the accempanying drawings, and herein-
before described, will readily be understood
from the foregoing deseription and by refer-
ence to the said cited patentsand application.
I will therefore proceed to describe the oper-
ation, which is as follows:

The boiler B being filled to the desired
point with water and the generator D charged
with a sufficient quantity of liquid bisulphide
of carbon for evolving vapor enough for start-
ing the engine, and the well Y charged with
the desired quantity of liquid bisulphide of
carbon, fire 18 then started in the furnace A,
which heats the water in the boiler I3 and
evolves steam therefrom, which heated water
or steam acts on the walls of the generator
D and the steam surrounds the superheating
and expanding chamber I, so that the liguid
bisulphide of carbon is evolved into a vapor
in the tubes constituting the generator, and
superheated and expanded in the chamber I
and its tensioninereased. The operator opens
the valve I and throttle N, and the engine is
thereby put in motion. The vacuum-pump
being put in motion, the exhaust-vapor from
the engine passes through the pipes T, U, and
I to the condenser L, and is condensed into
a liquid, which flows into the well Y and from
1t through valve E’ to pump Q, which forces

1

it through pipe P in the heater R, where the

liguid bisulphide of carbon is heated by the

exhaust-vapor from the engine to about the
boiling-point in its passage to the generator

432,510

into a vapor and superheated, and consc-
quently has its tension inereased, in the cham-
ber E, and passing from said chamber enters
the conduit I and passes to the eylinder G,
where performing its office is exhausted into
pipe I' and makes the circuit, as before de-
seribed. The ecasing 11 and casing around
the eylinder receive steam from the boiler I3
through the medium of the pipe {, thereby
maintaining the expansion and tension of
the vapor until it has performed its office on
the piston of the engine. In case the press-
ure of the vapor in the ehamber K should be
greaterthan determined upon it will, through
the pipe 0, act against the water in the said
pipe, which, acting against the diaphragm 1’
and 1t against the plunger If, will move the
lever G’, which will force down the stem 1,
and thereby close down the balance-valve E’
1n accordance with the overpressure of the
vapor, thereby coriespondingly cutting off
thesupplyof liquid bisulphide of carbon from
the pump Q and generator D until the press-
are of vapor in the chamber E has decreased
to that pressure fixed upon by the operator.

1he weight 117 will then open the balance-

valve K" and allow the desired quantity of
liquid to flow to the pump Q and generator
D, The hot water produced by the condensa-
tion of steam in the casing of the eylinder G
and casing II of the conduit I? will flow into
the trap 7 through the pipe ¢, and from said
trap to the pump 7, which forces it through
the pipe ¢ into the boiler B at about the boil-
ing-point. The condensable and incondensa-
ble gases which are drawn by the vacuum-
pumpthrough the pipe W are foreed through
pipe X Into water in the washer V, as and
for the purpose deseribed in said cited appli-
cation. | |

The safety-valve J, which by pipe I com-
municates with the condenser L, is for the
purpose ol allowing the surplus vapor in the
case ol overpressure to escape to the con-
denserI. The pressure of steam in the hoiler
I3 and the pressure of the vapor in the cham-
ber It are shown by gages n.

In another application filed this day, Scrial
No. 152,714, I have claimed the means em-
ployed to generate a motor from liquid bi-
sulphide of carbon, the claimsin both appli-
cations having been originally presented in
my application,Serial No.140,969, filed August
1, 1884, and in which division was required
Ly the Patent Office.

ITaving thus fully described my improve-
ment, what I claim as of my invention is—

1. The method of generating a motor, which
consists 1n conducting liquid bisulphide of
carbon to a generator contained in a steam-
boiler, subjecting it to the heat of the water
or steam to evolve vapor, superheating the

vapor in a chamber surrounded by the steam
of the boiler,and finally conducting the vapor
to the engine through a conduit surrounded
by live steam from the boiler, substantially

D, through which it circulates, and is evolved | as deseribed.
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2. The method of generating a motor, which
consists in circulating liquid bisulphide of
carbon in a generator contained in a steams-
boiler and applying thereto the heat of the
water or steam in said boiler, substantially
as described.

3. The method of generating a motor, which
consists 1n circulating liquid bisulphide of
carbon in a generator contained in a steam-
boiler and applying thereto the heat of the
water or steam to evolve vapor, and super-
heating the vapor in a chamber connected to

the generator and also contained in the boﬂer _

substa,ntlally as described.

4. The method of generating a motor, which
consists in circulating liquid bisulphide of
earbon 1n a generator contained in a steam-
boiler, applying thereto the heat of the water
or steam to evolve vapor, superheating the
vaporin a chamber surrounded by steam, and
maintaining the expansion of the vapor un-
til the power thereof has been applied to an
engine, substantially as deseribed.

5. The method of operating a bisulphide-of-
carbon engine, which consists in conducting
liquid bisu!phide of carbon into a generator
contained in a steam-boiler, evolving vapor
by the heat of water or steam surrounding
the generator, superheating the vapor in a
separate chamber within the steam-boiler,

maintaining the heat or tension to the en- |

gine,condensing the vapor, and returning the
liguid to the generator, substantially as de-
scribed. |

6. Themethod of operating a bisulphide-of-
carbon engine, which consists in evolving va-

por ina generator contained in a steam-boiler |

and surrounded by water or steam, super-
heating the vapor in a chamber in the boiler
surrounded by steam, and conducting the va-
por to theengine and any excess from the sup-
ply-conduit to the condensel substantially as
described.

7. The method of generating a motor, which
consists in heating liquid bisulphide of car-

| bon, conducting it to a generator contained

in & steam-boiler and subjecting it to the
heat.of the water or steam to evolve vapor,
superheating the vapor in a chamber also con-
tained in the boiler and surrounded by steam,
and finally conducting the vapor to an engine,
substantially as descllbed

8. In a bisulphide-of-carbon generator, the
method of controlling the supply of hqmd
which consists in automatically operating a
valve in the supply-pipe by the vapor from
the generator, closing the valve when the
pressure becomes too great, and restoring the
valve to its normal condition by the gravity
of a weight when the pressure is reduced,
substantlally as described.
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9. The method of generating a motor, which

consists 1n eonducting liguid bisulphide of
carbon into a generator, in which itis evolved
into vapor and expanded by the heat of boil-
ing water or steam and conducting the vapor
into a reservoir separated from the generator,
but in communication therewith, where the
vapor 1s superheated by steam, substantially
as deseribed.
WILLIAM S. COLWELL.

Witnesses:
" JAMES J. JOHNSTON,
F. W. HaAas.
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