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 WILLIAM 8. COLWELL, OF PITTSBURG, PENNSYLVANIA.

IMPROVEMENT IN MOTOR AND APPARATUS FOR UTILIZING IT.

~ Specification foirming part of Letters Patent No. 219,622, dated September 16, 1879; _&pplication filed

July 26, 1879.

To all whom it may concern -
- Be it known that I, WirrLram S. COoLWELL,

- of Pittsburg, in the county of Allegheny and

State of Pennsylvania, have invented a cer-

“tain new and useful Improvement in Motor an

Apparatus for Utilizing it; and I do hereby de-

clare that the following is a-full, clear, and

exact; description thereof, reference being had

to the accompanying drawings, and to the let-

ters of reference marked thereon.
- My invention consists, first, in vaporizing
bisulphideof carbonin a chamber ch arged with

- plambago or black-lead, water, and bisulphide
of earbon, said chamber inclosed in a- case for
surrounding it with an uninflammable liquid

- or vapor heated to a temperature that will

evolve bisulphide .of carbon, or a compound
thereof, said vapor to be used for a motor for

~ operating machinery, and the plumbago or
- black-lead as a protection for the inner walls

and joints of the chamber in which the vapor
ot bisulphide of carbon is generated; second,
inconveying the vapor of bisulphide of carbon,
or a compound thereof, from the chamber in
which it is generated to the cylinder of an en-

gine and.its piston through the medium of a

pipe incased and surrounded with an uninflam-

. ~mable liquid or vapor, whereby the vapor of

the bisnlphide of carbon is prevented from
condensing in its passage from the generating-
chamber to the cylinder and piston of the en-
gine; third, in the application of the vapor
of bisulphide of carbon, or a compound there-

~of, as a motor to the piston of an engine at

the same temperature and pressure as that in

~the chamber in which it was generated by
- 1nclosing in a case the cylinder of an engine,
- 1ts valve-chamber, and supply-pipe, and sur- |

rounding thém with an uninflammable liquid
or vapor having a temperature which will

~evolve bisulphide of carbon into a Vapor;
~ fourth,inthe combination, with a bisulphide-of-
~carbonengine, of a condenser in which a liquid

is used as thecondensing-medium and a current

or currents of air are forced through said liquid

for carrying off the heat absorbed by it in the

~operation of condensing; fifth, in the employ-
~“mentof aliquid from which a given pressure of
- vapor can only be obtained from a given quan-

- tity of the liquid used, and the combination of a

chamber for evolving said liquid into a vapor
with a valve so constructed that it can be ad- |
justed to regulate the flow of said liquid into
sald chamber in quantity corresponding to the
desired pressure; sixth,in the combinationofa
supply-pipe and regulating-valve and a branch

‘pipe and regulating-valve, said pipes commu-
nicating with a reservoir for bisulphide of car-

bon and a chamber for evolving itinto a vapor,

‘whereby the bisulphide of carbon is automadti-
cally returned to its reservoir by the reaction

of the bisulphide of carbon in said supply-pipe

|

caused by the closing of the first-mentioned

valve when the desired quantity of the bisul-

phide of carbon has been forced into the vapor-
izing-chamber for obtaining the desired press-
ure of vapor for a motor; seventh,in the com-

‘bination, witha bisulphide-of-carbon engine, of
‘a double throttle-valve having a single inlet
and outlet opening, and construeted so that
two distinet fluids or vapors can pass sepa-

rately through said valve at the same time,

andin combination with conducting-pipescom-

municating with cylinders and chambers con-

taining said distinet fluids; eighth, in the com-

bination of waste-pipes with the cylinder of an
engine and a reservoir for bisulphide of car-
bon, whereby the waste of the cylinder can be
conveyed to said reservoir; ninth,in the com-
bination of a conducting pipe and valve with a

‘vaporizing-chamber, condenser, and reservoir

for bisulphide of carbon,wherebythe bisulphide
of carbon can be vaporized in said chamber and
conveyed through said pipeinto said condenser,

and condensed and collected in said reservoir
‘when it is desirable to transfer the bisulphide
of carbon from said vaporizing-chamber into

sald reservoir. . |
To enableothers skilledin the art with which
my invention is most nearly connected to make
and use it, I will proceed to describe its con-
struction and operation. - |
In the accompanying drawings, which form
part of my specification, Figure 1 is a top
view or plan of my improvement for utilizing
the vapor of bisulphide of carbon as a motor
for operating machinery. Fig. 2 is a vertical
section of the same at lineyy of Fig. 1. Tig.
3 18 a vertical section of the same at line z x
of Iig.1. Fig. 4is a vertical section of the



same at line o' o’ of I'ig. 1. FKigs. b and 6 are
detail views of the regulating-valves and sup-
ply-pipe, representing enlarged views ot them
in vertical section. -

 In the accompauying drawings, A repre-
sents the casing for inclosing the vaporizing-
chamber A’, which is suifably suspended in

- the former, leaving a space between it and the

latter, and each is provided with a man-hole
. and man-head, 2’. |
The casing A is furnished with a series of
flues, B, which communicate with the furnace
C’ and its stack H. - | o
The vaporizing-chamber is provided with a
fluid-indicator consisting of pipes f/ d and a
olass tube, ¢/, pressure-gage ¢, and.a blow-off
valve, ¢/, and the casing A 18 furnished with
water-gages ¢, safety-valve p, and blow-oft
“valve ¢/, all of ordinary construction.
The engine is of ordinary construction, ex-

cepting that its cylinder, valve-chamber, and.

supply-pipe are inclosed in a casing, B”, leav-
ing a space between the casing and them.

The vaporizing-chamber A’ and cylinder B’
communicate with each other through the
medium of a pipe, w’, which is inclosed in a
pipe, E,leaving a space between them which
communicates with the spaces between the
vaporizing-chamber A’, eylinder B/, and the
casing A and B”. _

The pipes I& and ' are provided with two
double throttles, I’ I’, furnished with valves
k', and each of said throttles having a singie
inlet and outlet opening. '

The cylinder I3’ is provided with pipes ¢/,
which pass down and traverse a condenser, o/,
placed under the bed of the engine. Said
pipes 4" communicate with the reservoir It for
the bisulphide of carbon. | |

Theecasing B/ of the cylinder B’ is furnished
with drain-pipe j for drawing oft the water
in the space between the eylinder and 1ts cas-
ng. - |

The vaporizing-chamber A’ and the space
around it communicate. with a water-supply
through the medium of a pipe, {, connected to
a4 pump, 2. | |

The pipe ¢ isp rovided with two branches, 7
and s, each furnished with a check-valve, 4,
and stop-valve 3. The branch s communicates
with the vaporizing-chamber A’, and termi-
nates in a perforated pipe, &/, arranged lon-
gitudinally in said ¢chamber. The branch » of
pipe ¢ communicates with the space between
the case A and vaporizing-chamber A’.

The condenserD consists of an outer casing,
within which is an exhaust-chamber, 1)/, to the
under side of which a series of pipes, u, com-
municate, and, running down in a spiral direc-
tion, conneet with a circular pipe, «/, which
terminates in a coil, the lower end of which

passes vertically through a chamber, ¢, and

enters, as indicated at a, the reservoir I/ for
the bisulphide of carbon.

The lower part of the casing of the con-
denser D is divided by a perforated partition,

6, forming the chamber #, to which 1s at- |

“the condenser D,
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tached a pipe, &, connected to a fan or other
air-blast device. (Shown ab IL.)

To the upper end of the condenser D are at-
tached two pipes, ¢ a, for carrying off the air
after it has performed its office in the con-
denser. | | :

To the exhaust-chamber D (which receives
the exhaust of the engine) is attached the ex-
haust-pipe F, which communicates with the
exhaust-port of the engine. The reservoir 1
may be inclosed by extending the casing of

as indicated by the dotted
lines 77. - |

The chamber A’ employed for vaporizing the
bisulphide of carbon communicates with the
exhaust-chamber D’ of the condenser D by a
pipe, I, provided with a blow-off valve, m. The
chamber I/ for the bisulphide of carbon coin-
municates with a pump, w, by a pipe, m/,
which may be provided with a check-valve, as
indicated at 5, and aregulating-valve, . The
force-pump w communicates with the vaporiz-
ing-chamber A’ by a pipe, '/, which termi-
nates in said chamber in a perforated pipe, ¢/,
arranged longitudinally in said chamber. The
pipe # is provided with a check-valve, o, and
a regulating - valve, n, and branch pipe #/,
which communicates with the reservoir I/ for
the bisulphide of carbon, which branch pipeis
also provided with aregulating-valve, p’. By
placing the valve »/ on the pipe %/, the valves
n and p’ may be dispensed with and a good
result obtained ; but a much better result will
follow the employment of the two valves »
and p’. |

Having all the parts constructed and ar-
ranged with relation to each other as herein-
before described, about twenty or thrty
pounds of pulverized plumbago or black-lead
is charged into the chamber A/, (when itis of
the size of a boiler required ordinarily for an
engine of eight or ten horse power;) then the
chamber is filled with water to about the dot-
ted line 8 in Fig. 4; then from two to three
pounds of the bisulphide of carbon is charged
into the chamber A/, or a quantity sufficient
to start the engine; then the space between
the chamber A’ and the case A 1s filled with
water to about the dotted line 8§, (shown In
TFig. 4;) then the weights 9 on the levers of the
valves m, »n, p’, and p are adjusted to corre-
spond to the pressure desired, and so that no

greater pressure than that desired can be gen-

erated in the chamber A’; then a fire is Kin-
dled in the furnace C’, which™will heat the
water in the casing A, and it will heat the

water in the vaporizing-chamber A/, which

will evolve the bisulphide of carbon into a va-
por of sufficient force to operate the engine,
which pressure will be indicated by the press-
ure-gage¢. The operator then opens the valves
k' &' of the throttles I’ I/, which will allow
the steam in the casing A to pass through the
pipe B into the casing B, thereby heating the
pipe «w’, cylinder B’, and its valve and piston.
The operator then- opens the valves ' I/, and
admits the vapor of the bisulphide of carbon
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to pass from the chamber A’ through pipe w’
into the cylinder B/, for operating the engme

o _and the machinery harnessed to if.

The weight on the lever of valve n being ad-
- justed forobtaining the pressure desired—say,
for example, fifty. pounds to the square mch--—
and the weight on the lever of the valve p’
“adjusted so that the valve will resist a press-
ure a very httle more than the valve =, and
‘the weight on the lever of valvem adjusted to

. retain in the chamber A’ a little more than

fifty pounds to the square inch, and the valve
p on the casing A being mhusted to the press-
~ure desired for the steam in the case for heat-
"ing the pipe w’ and cylinder B’, and the case
of the condenser D filled with Wdtel‘ 80 as to
~-cover the exhaust-chamber D', and the. fan 1
being smtably geared, then the entire appa-
ratus will be in a condition for operating the
engine with a pressure of fifty pounds to the
square inch acting on its piston. Said valves
- may in a similar manner be adjusted for any
‘other pressure or force required. |
If the. pressure of the vapor of blblﬂphlde
of carbon in the chamber A’ should become

~ greater than thattaken for the example—rviz.,

- tifty pounds to the square inch—then the mpm

~in chamber A’ will press on the under side of |

the valve 10 of the regulating-valve » and
close it, which will cause the bisulphide of
~carbon foreed through the pipe n// to react in
~ it and open the valve 11 of the 1egulatmﬂ* valve
~p', and flow back through the pipe n/ into the
reservoir I, and, flowing back to the pump o,
will thus contmue to travel in a circuit uantil
the pressme in the chamber A’ falls below
Then the
be forced open, and the blSlﬂphldb of carbon

will enter the chmnbel A’ through the perfo-

- _rated pipe o', which is used for dlstrlbutmﬂ‘ it

‘through the heated water in said chamber.

o ‘The arrows marked 1 in Fig. 5 indicate the
~ course of the bisulphide of carbon when the

valve 10 is closed, and the arrows marked 2
- indicate 1ts course when the valve 11 is closed.
The pump » and pipe ¢ are used for supply-

ing the chamber A’ and case A with water.

The supply of water in chamber A’ is shown

o - In theindicating- tube ¢/, and the supply of wa--

ter in the case A is ascurtqmed by the water-
~ gages ¢g. When the proper supply of wateris

in the chamber A/ and case A the valves 3 3
are closed and the worklug of the pump is

- stopped.

The case of the condenser D is supphed
with water thirongh the pipe b, which commu-
nicates with a water-supply. cl;l]d is attached to
 the case of the condenser at a point near its

lower end, the waste water ﬂowmg off through
the waste-pipee.

During the opemmon of condensing the fan
I forces currents of air up through the water
for the purpose of carrying off throngh pipes

@ @ the heat absorbed by the water during the
| .-opemtwn of condensmﬂ‘ the exhaubt of the en-
gine. : |

;

The blsulphlde of carbon i ‘chamber A/,
when not required for use.as a motor, may be
vaporized, and by opening the valve m is al-
lowed to pass off through the pipe I into the
condenser, where it is eondenbed and, flowin g
down, is colleeted in the reservoir T" |

The plambago or black-lead is used in com-
bination with bisulphide of carbon and water for

the purpose of protecting the joints and inner =~

wallsof thechamber A’ by being gspreadover the

surface of said walls and into the joints by the
action and motion of the bisulphide of carbon

and water when in a heated condition in said
chamber, said motion causing a thin eoating
of the plumbago or black-lead to be deposited
on sald walls and forced into the joints thereof.
The cylinder B/ and its valves (for the purpose

| of lubrication and protection) should bé sup:-

plied from time to time with plumbago or black-
lead mixed with oil as a vehicle for conveying
1t to the valve and piston through the medium
of an oil-cup, 2, whlch 1s of ordinary construc-
tion.

The ady a,ntages of my l1wmprovement. are,
ﬁI‘bU, in the economy of fuel and heat by in-
casing the vaporizing-chamber A/, cylinder B,
and supply-pipe w'; second, in avoidiug waste
of the bisulphide of carbon by econnecting the
wasle-pipes 4 with the cylinder B’ and reser-
voir F/, and the use of the condenser o’/; third,

1n preventing the escape of the vapors of the
bisulphide of carbon by inclosing the vapor-

1zIng-chamber A’, eylinder B/, and supplv—plpe
w' 1n a casing ‘md smroundmg them with an
umnﬂa;mmable liquid or vapor, such as water
or steam; fourth, in safety from fire by inclos-
Ing the 1. apmmmg -.chamber A, cylinder B/,
and supply-pipe " 1n a casing fmd sur rouud-
ing them with an uninflammable liquid or va-

| por; fifth, in safety from over-pressure, and
in the automatlc supply ot the bisulphide of .

carbon into the vaporizing-chamber A’ by the
employment of regunlating-valves of peculmr |
construction and combm&bwn sixth, in the
employment of currents of air forced through

the water for the purpose of carrying off the

heat absorbed by the water in the operation
of condensing the exhaust-steam of the en-
gine; seventh, in the method of transferring
the blsulphlde ot carbon from the vaporizing-
chamber A’ to the reservoir F/, when not re-
quired for use for the purpose of a motor. |
Having thus described my improvement, its
construction, operation,and advantages, what _
I claim as of my invention is—
1. A motor for operating machinery, con-
sisting of bisulphide of carbon, water, and
plumbacm or black-lead charged into a vessel
and heat applied thereto, substantially as

herein described, and for the purpose set forth.

2. A motor for operating machinery, con- -
sisting of bisulphide of carbon, water, and
plambago or black-lead charged mto a vessel
inclosed in a case and bl]lIOlllldG(l with an
uninflammable liquid or vapor, substantially

' as herein described, and for the purpose set

forth.
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3. Bisulphide of carbon or other liquid
evolved 1nto a vapor for a motor, conveyed
from. a generating-chamber to the piston of
an engme through the medium of a pipe in-
closed in a case and surrounded with an un-
inflammable liquid or vapor, substantially as
herein described, and for the purpose set forth.
4. The cylinder of a bisulphide-of-carbon

engine and its valve-chamber, communicat-
ing directly with the case A and chamber A/
through the pipes E «’, whereby steam of -the
same tempemture a8 that used for evolving
the bisulphide of carbon will surround said
cylinder, valve-chamber, and pipe w’, sub-
5tantmll_y as herein shown and deqcrlbed

O. In combination with a bisulphide-of-car-
bon engine, acondenser ¢consisting of the cham-
bers D and ¢, pipes w o/, perfor ated diaphragm,
and a Dlast device, substantially as and for
“the purpose herein shown and described.

6. In the employment of aliquid from which
a given pressare can only be obtained from a
given quantity of the liquid used, the combi-
nation of a chamber for evolving said liquid

into a vapor and a valve that can be adjusted |

to regulate the flow of said liquid into said
chamber 1n quantity corresponding. to the
pressure desired, and antomatically cut off the

flow into said chamber when the pressure of

the vapor in it beecomes greater than that de-
sired, substantially as herein described. -

“7. The combination, with a reservoir for bi-
sulphide of carbon, or a compound thereof, of a
vaporizing- .chamber ;adjustablevalveor V‘dl?eb
that will open and close automatically by a
fixed pressure, a supply-pipe having a return
branch, and a forece-pump, said reservoir and
vaporizing-chamber communicating with each
other through the medium of said supply-pipe
and 1ts branch, substantially as herein de-
scribed, and for the purpose set forth.

3. In a bisulphide - of - carbon engine, the
combination of the double throttle valve or
valves I’ with the pipes E and w’, communi-
cating with the chambers A, A’, and BY, and

the steam-ports of the cylinder B’, substan-

tially as and for the purpose herem showu
and described. |

9. Bisunlphide of carbon evolved into 4 va-
por and transferred to the condenser by means
of valve m and pipe /, and condensed and col-
lected in reservolir B/, substantially as herein
described.

10. The combination of eylinder B’ aud res-
ervolr IV, communicating with each other by
Ineans of colled pipe i’ the latter passing
through a condenser, fu"rmlﬂed bubSt"Llltlcth

S herem desecribed.
W_ILLIAM S. COLWELL.

Witnesses: .
- JAMES J. JOHNSTON,

AL S, H. JOENSTON.
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