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o all whom it may concern:

Be it known that I, WILLIAM ». COLWELL,
of Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented a certain

5 new and useful Improvement in Tripie Ther-
mic Motors; and I do hereby declare that the
following is a full, clear, and exact description
thereof,reference being had to the accompany-
ing drawings, and to the letters of reference

10 marked thereon.

My invention consists in {he means, here-
inafter described and specially clalmed, where-
by a motor is generated by the induction of
liquid bisulphide of carbon Into a vapor-gen-

15 erator of varying capacity and mrculatmw 1t

thereln, said generator being contained w1thm'

a steam bmlel, and SleJECLIIlD‘ said liquid to
heat contained within said steam-boiler to
evolve vapor, and also superheating and ex-
20 panding said vapor in a chamber or reservoir
contained in said steam-boiler, thereby 1in-
creasing its tension,and maintaining the heat
and expansion of said vapor until it has per-
formed its office on the piston of the engine,
25 and also automatically controlling the induc-
tion of said liquid into said generator, and
also automatieally controlling the pressure of
said vapor, and also conveying the vapor ex-
hausted from the engine by gravity to the con-
20 denser, and also returmnﬂ the liquid bisul-
~ phide of carbon to said wenemtm heated to
about the boiling-point.

To enable others skilled in the alt with
which my invention is most nearly connected
to make and use the same, I will proceed to
-deseribe its construection and operation.

In the accompanying drawings, which form
a part of this specification, Flgme 11s a ver-
tical section of an apparatus for carrying out
theinvention stated,and hereinafter more fully
described. Fig. 2 is a horizontal section of
the steam-boiler, representing a plan of the
bisulphide-of- ealbon vapor generator and ex-
panding-chamber contained within said steam-
boiler. Fig.3isan enlarged view of the regu-
lating-valve for controlling the flow of the lig-
uid bisulphide of earbon 130 the pump, shown
in side elevation.

Reference being had to the accompanying
- 5o drawings, A represents an ordinary furnace
for the tubular steam-boiler B, which 1s also

40

43

| of ordinary construction, and furnished with

the usual appendages of such boilers.

Above the tubes C is arranged, within the
boiler B, a generator, D, which increases in
diameter from the rear end of the boiler to-
ward the front end, running zigzag, as shown
in Fig. 2, and atits ]algest diameter communi-
cates with a vapor superheating and expand-
ing chamber, H, having condult I, for con-
duetmn the vapor to the cylinder Grof the en-
gine, hm ing a casing around it, which com-
municates w vith the msmn H, around the con-
dait I, supplied with steam from the boiler.
This inmsinﬂ of the cylinder G and condunit
I¥ 1s clearly and fully described and shown 1n
Letters Patent No. 219,622, granted to me
September 16, 1879, 1In which patent 1s also
described and shown a steam-boiler having
within it a generator for evolving liquid b1-
sulphide of carbon into a vapor for a motor.

The conduit I is provided with a valve, T,
and safety-valve J, to which 1s attached a
pipe. K, which communicates with the con-
denser L, which communicates with a vac- 73
uum-pump, M.

Substantially this mmnﬂement of safety-
valve, condenser, and a vacuum-producing
mechmﬂsm.land the purpose and operation of
the same is also deseribed and shown 1n said 8o
cited patent. The throttle-valve N and In-

H0

‘bricating device O, conne sed to and commu-

mcatmﬂ* with the cylinder &, are also de-
seribed in said cited patent, and in Letters
Patent No. 266 99_.:,_0'1anted to me October 31, 83
1882, | |
The generator D is arranged on a horizon-
tal plane, but part of it may be arranged at
an angle to said plane, as indicated by dotted

lines shown in Fig. 1. The rear end of the go

‘generator D commumcates with a pipe, P,

which enters and is arranged in a heater, I3,

and communicates with a pump, Q. This ar-
rangement of pipe P, heater R, and pump Q,

'md the purpose and operation of said parts
is fully and clearly described in cited Letters
Patent No. 266,952. The lower end of the
heater R commummtes with the exhaust of
the cylinder G through the mediumof pipeT,

and its upper end commumcates with a pipe, ico
U, which communicates with the condenser

L, which, communicates by 1)1pe W with the
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vacunm-pump M, which communicates by
pipe X with a washer, V.
also communicates with a well, Y, which com-

municates by a pipe, ¢, with a bala,nce valve,

K, which, by a pipe, c communicates with
She pump Q. The balance-valve B is opened
and closed by the regulating-valve A’, having
chambers B’ and G, dlaphraﬂ*m D/, plunger

¥, lever G/, and weight H’, said Valve com-

municating with the conduit T by means of a
pipe, b, Wthh 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
ciaimed, and theiroperation and pur pose 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 described in this SpeC]ﬁC'LDIOI]

The casing surrounding the cylinder G com-
municates with a steam-trap, f, through the
medium of pipe g, and said trap communi-

cates with the pump /» by means of pipe 4,

and said pump - comimun ICELtE‘S with the steam-

boiler B by means of pipe 7.

The packing mechanism for the valve- rod
and piston of the ¢ylinder communicates with
the weil Y by means of the pipes k k, as de-
seribed 1n said cited application.

Thewater in the hoiler B may cover or par-

tially cover the generator D, or the water
may be below the said genela,tm and the
chamber E will be surrounded with steam.
The construction of the apparatus shown in
the accompanying drawings, and hereinbefore
described, will readily be understood from the
foregoing description and by reference to the
sald cited patents and application. I will
therefore proceed to describe the operation,
which 18 as follows: The boiler B being filled
to the desired point with water, and the gen-
erator D charged with a sufficient quantlty of
liquid blSll]pl]ldE‘ of carbon for evolving vapor
enough for starting the engine, and the well
Y charged with the desired guantity of liquid
bisulphide of earbon, fire is then started in
the furnace A, which heats tbe water in the
boiler B and evolves steam therefrom, which
heated water or steam acts on the walls of the
generator D, and the steam surrounds the
SUperheatmg and expanding chamber E, so
that the liquid bisulphide of carbon is evolved
1into vapor, and gradually expands from the
rear end of said generator toward the super-
heating and expanding chamber, and is further
superheated and expanded in said chamber
and its tension increased. Theoperator 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 thr ough the pipes T, U, and
K to the condenser L, “and is condensed into
a liquid, which flows into the well Y, and
from it through valve I to pump Q, which
forces it through pipe P in the heater R, where
the liquid b15111ph1de of carbon is heated by |

”~

The. condenser L |

I Y LT
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the exhaust-vapor from the engine to about
the boiling-pointinits passage tothe generator
D, through which it cireulates, and is evolved

into a vapor, which is gradually increased in

volume toward the superheating or expansion
chamber I, in which 1t is further superheated
or expanded, and consequently has its tension
1increased, and, passing from said chamber, en-
ters the conduit F, and passes to the cylinder
G, where, performing its office, it is exhausted
into pipe T, and malies the circuit, as before
described.

The casing H and c'asnw around the cylinder
receive stea,m from the bmler B through the
medium of the pipe [, thereby maintaining

the expansion and tension of the vapor until

1t has performed its office on the piston of the
engine. - In case the pressare of the vapor in
tlle chamber I should be greater than deter-

mined upon, it will, thmucrh the pipe b, act
agalnst the water 11:1 the ba1d pipe, which, act-

ing against the diaphragm D’, and it agamsb
the plunfrer I, will move the lever (', which
will force down the stem m, and thereby close
down the balance-valve E' in accordance with
the over-pressure of the vapor, thereby cor-

70

73

80

QO

respondingly cutting off the supply of liquid

bisulphide of carbon from the pump Q and
generator D until the pressure of vapor inthe
chamber Ehas decreased tothat pressure fixed
upon by the operator.
then open the balance-valve K, and allow the
desired quantity of liquid to flow to the pump
QQ and generator D.

The hot water produced by the condensa-
tion of steam in the casing of the ecylinder G-
and casing H of the conduit F will flow into
the tr apfthwmh the pipe g, and from said

The weight H" will
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trap to the pump A, which forces it through

the pipe ¢ into the bmlel B at aboub the boil-
Ing-point.

The condensable and incondensable gases
which are drawn by the vacuum- -pump throuﬂ*h
the pipe W are forced through pipe X 111t0
water in the washer V, as and Tor the purpose
deseribed in said cited application.

The safety-valve J, which by pipe K com-
municates with the condenser L,is for the pur-
pose of allowing the surplus vapor in the case
of over pressure to escape to the condenser L.
The pressure of steam in the boiler B and the
pressure of the vapor in the chamber K are
shown by gages 7.

The various methods of generating a motoi”’

Involved in this invention form subject-mat-
ter of claims in my application No. 140,969,
filed August 19, 1884, of which thisis a dlms
ion under reqmrements of the Office.

Having thus fully described my improve-
ment, what Iclaim as of my invention is—

1. The combination of a steam- boiler, a va-
por-generator of varying capacity heated by
the water or steam of the boiler, and suitable
means for supplying volatile liquid to the va-
por-generator, substantially as deseribed.

2. The combination of a steam-Dboiler, a va-
por generator of varying capacity, and a Su-
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suitable means for supplying liquid to the va-
por-generator, substantially as described. ;
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por-generator of varying capacity contained
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perheating-chamber, the former heated by
water or steam and the latter by the steam of .
the boiler, substantially as described.

3. The combination of a steam-boiler, a va-
por-generator of varylng capacity heated by
water or steam, a superheating-chamber, and
avapor-conduit surrounded by steam from the
boiler, substantially as described. |

4. The combination of a steam-boiller, a va-
por-generator of varying capacity heated by
water or steam, a superheating-chamber sur-
rounded by steam, an engine, a condenser,.a
heater, and suitable means for returning the
liquid to the generator, substantially as de-
scribed. |

5. The combination of a steam-boiler, a va-
por-generator of varying capacity heated by
water or steam, a superheating-chamber sur-
rounded by steam, an engine, a condenser, a
washer, and a well from which the liquid 1s
returned to the'vapor-generator, substantially
as described. - |

6. The combination of a steam-boiler, a va-
por-generator of varying capacity contained

within.the boiler, and heated by the water or |

steam to evolve vapor, and suitable means for
supplying liquid to the vapor-generator, sub-
stantially as described. | ’

7. The combination of a steam-boiler, a va-
por-generator of continuously-increasing ca-
pacity contained within the boiler, and heated
by the water or steam to evolve vapor and ex-
pand the same, and suitable means for supply-
ing liquid to the vapor-generator, substantially
as described. . |

8. The combination of a steam-boiler, a va-

within the boiler, and heated by the water or
stealn, & superheating-chamber also contained
in the boiler, and surrounded by steam, and

9. The combination of a steam-boiler, a va-
por-generator of continuously-increasing ca-
pacity contained within the boiler, and heated
by the water or steam to evolve vapor and ex-
pand the same, a superheating-chamber also
contained within the boiler, and a vapor-con-
duit surrounded with steam, substantially as

described.

10. The combination of a steam-boller, a
vapor-generator of varying capacity arranged
tranversely of the boiler,abovethe tubes there-
of, and surrounded by the water or steam to
evolve vapor and expand the same, substan-
tially as described. |

11. The combination of a steam-boiler, a
vapor - generator .of continuously-increasing

55

capacity arranged transversely of the boiler,

and surrounded with water or steam to evolve
vapor and expand the same in continuously-

increasing quantities, a superheating-chamber

above the generator, surrounded by steam,and
a vapor-conduitleading to an engine, provided
with a steam-jacket supplied from the boiler,
substantially as described.

12. The combination of a steam-boiler, a

vapor-generator of varying capacity arranged

transversely of the boiler, supported by the
tubes thereof, and subjected to the heat of the
water or steam to evolve vapor and expand
the same in continuously-increasing volume,
and suitable means for supplying liquid to the
cgenerator, substantially as described.

13. The combination of a steam-boiler, a
vapor-generator of varying capacity arranged
transversely of the boiler, supported by the

tubes thereof, and subjected to the heat of

water or steam to evolve vapor and expand it

bo

75

in continunously-increasing voiume, a super- 80

heating-chamber above the vapor-generator,
connected therewith, but separated therefrom
by an interposed connection, and surrounded

by the steam of the boiler, and a vapor-conduit
also surrounded by steam from the boiler, sub- 85

stantially as described. o

14. The combination of a steam-boiler, a
vapor-generator of varying capacity, and a
superheating-chamber contained within the

boiler, an engine, a condenser, and a pipe pro- go

vided with a safety-valve connecting the su-
perheating vapor-chamber and the condenser,
substantially as described. |

WILLIAM S. COLWELLL

Witnesses: | -
JAMES J. JOHNSTON,
F. W. HAas.
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