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Application filed I‘bbrumly 1, 1804, Serial No. 191,505,

To «ll whom it moy concern:

Be 1t known that I, Cassius CARROLL PI 1CK,
residing at Rochester, in the county of Monroe
and bmw of New Ym k, have invented a cer-
tain new and useful Power System, of which
the following is a spt,ciﬁcation sufficient to
enable others skilled in the art to which 1t ap-
pertains to make and use the same.

My invention relates to a power system in
which live steam is used to evaporate a liquid

having a lower boiling-point than water and
whereln vapor from seaid Hquid of low boiling-

point is employed for driving a power-engine.
In 1its most complete form it requires a con-
denser, preferably of the surface type, but
suaceptlble of use with a jet-condenser, as
hereinafter described, for condensing all va-
por rejected from the engine and one or more
pumps for returning the liquid of condensa-
tion from the condenser and hot-well to the
vaporizing - chamber. In conjunction with
these essential elements I employ a super-

heater for superheating vapor on its passage.

from the Va,pm1/11]t!~(,11c1111b61 to the engine,

the superheating being effected by live steam

delivered either from the boiler which sup-
plies steam for vaporizing the liquid of low
boiling-point or from a separate boiler., also
a heater for the liquid of low boiling-point,
from which heater the said vaporizing-cham-
ber 1s supplied, preferably by overflow from
the heater, the waste gases from the steam-
boiler passing through fire-tubes in the heater,
thus heating liquid therein. |

The system is especially adapted for use
with the turbine type of engine, but is also
suited for use with reciprocating, rotary, and
other styles of engine..

The principal ob ject sought and attained is

The system combines the well-under thOd
advantages of high pressure, good vacuum,
and superheating in convenient form for

easlly maintaining uniform conditions of pres-
sure, temperature, and vacuum, of keeping

all the apparatus free from deposﬂzs of solid

matter, and securing the benefit of superheat-
ing the working vapor w1t110ut 1nse of ex-
cessive temperatures.

In the

the same lt,ttt-n S.
sides 1ndicate the course of gases, those feath-

drawings, Figure 1 is a diagram- .

matic elevation showing the relation of the
several elements of my invention to each
Obhu., the brickwork of the boiler-setting be-

Ing shown in central seetion and the (.].11’1531()1’1-'

wall between boiler-room and engine-room
1 section.
relation of the turbine-engine in 1419 [ toa
Jet-condenser and separating-tank for sepa-
ating the hf[md of low lJOl]mﬂ-pomL from
water. Ifig. 3 is an enlarged side elevation
of the aforesaid separating-tank. TFig.
an end elevation of the separating-tanls, :ahow-

ing the connection of said tank with the re-
g, 518 an enlarged side
elevation of the %up(}rhe ater, the internal par ts

ceiver or hot-well.

being shown in brolken lm{fa
In the higures like parts are represented by
Arrows feathered on both

ered on one side indicate steam: unit athered,
vapPor.
In Io.

is heated bv furnace B, having inclosing walls

b and grate /. The boiler humahea steam
tln'ougl_l pipe ¢, having a HLU}) valve ¢ and a
pressure-regulating valve 'y to steam-space
" and tubes " in mponxu D. The steam
heats and vaporizes the liquid of lower boil-
ing-point than water contained in vaporizing-

chamber d’, the steam heat being unuulvtumae

mitted to &11(1 ligquid through Luhm . Wa-
ter of condensation formed from the steam
Hows by gravity through pipe ¢ and checli-
Va,l% t mto trap T and
* having a check-valve # and a stop- v*a,lm A
mt() bmlu A.  The return-trap T and iﬂm
return-trap T" are typical of any mechanism

for automatically returning water of conden- -

sation from vaporizer D .;md superheater I
respectively, to botler A, as I do not confine
myself to any speeific apparatus for antomat-
1cally returning water of condensation from
the said vaporizer and superheater. Other
forms of return-traps, a steam- lowp Or a pump

and receiver could be used, a return-trap be-

ing a convenient device when the vaporizer
and superheater are located :LbOVG the level
the boiler The stop-valve « and regulating-
valve «a’ control the supply and pressure of
steam admitted to vaporizer D,

Fie. 21gan elevation almwmﬂ the

418

hence through pipe
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lating-valve prevents vapor-pressure in cham- |

ber d®fromexceeding a predetermined amount
and at the same time provides a constant and
uniform steam temperature In contact with
the heating-surfaces of tubes d”.
and the tube-heads and the shell of the vapo-
rizer are made of suitable metal for the liquid
contained in chamber ¢°. Inacase wherevap-
orizer D is not sufficiently large for the serv-
ice required, as by sudden and extreme de-
mands for power, chamber ¢° and pressure-
regulator ¢’ can be connected with a thermo-

stat which will operate to increase the steam-

passage through the regulator should vapor-
pressure in chamber ¢’ fall undesirably low.
I do not, however, show the thermostat, as 1t
is not & necessary part of my system. As
steam-pressure 1s normally lower in vaporizer
D than in boiler A, it is necessary to provide
some means of automatically returning water

of condensation from the vaporizer to the

boiler. By such arrangement the boiler 1s
constantly fed with its own condensed steam,
thus avoiding the introduction of solid mat-
ter with fresh feed-waterand keeping the heat-
ing-surfaces at maximum efliciency, as well as
contributing to the safety and long life of the
structure. From vaporizer D the vapor from
space d° above the liqnid-level in chamber ¢”
is generally conducted by pipe ¢ and branch
pipe ¢*, having stop-valve d°, to the vapor-
space ¢ in superheater X, where it 1s super-

heated by the steam-heating-tubes ¢. These

tubesare preferably expanded into tube-plates

/¢, and the tubes, plates, and shell of the
superheater are made of metal suited to the
purpose. The tubes and steam -space ¢ ¢
are supplied with live steam through branch
steam - pipes ' «’, the former having stop-
valve ¢ and the latter stop-valve «" and pres-
sure-regulating valve «'. By the latter any

desired steam - pressure and temperature can

be maintained in the steam-space of the su-
perheater, thus providing for superheating
the vapor from liquid in chamber ¢” to the
required extent and to nearly uniform extent
if superheater E be properly proportioned.
Drain-pipe «' may be connected to any boiler.,
but is here shown as delivering water of con-
densation from the superheater into return-

trap T, from which it is conducted by pipe

¢, having stop-valve £°, to the water-space of
boiler A. Pipes &’ «" have, respectively,
check-valves # . In a power plant of con-
siderable size a special boiler may be devoted
to furnishing steam for superheating vapor
froma number of vapor-generating unitssinii-
lar to chamber ¢°; also, more than one vap-
orizer similar to D may be supplied from one
hoiler, or more than one boiler may be used
for furnishing steam to a single vaporizer of
same character as ). Deflecting-plates ¢,
Fig. 5, cause the vapor from liquid of low
boiling-point to pass In a circuitous course
through chamber ¢ of the superheater, as 1n-

Said tubes |

‘by-pass with valve ¢

784,068

dicated by arrows, thus causing it to impinge
effectively against steam-heating tubes ¢ and
become sufficiently superheated before enter-
ing pipe O, which conducts it to the vapor
turbine-engine F. Said pipe has a stop-valve
0. and the engine has a throttle - valve f".
After doing the work of driving said engine
the vapor is withdrawn through pipe f to

surface condenser G (shown in Fig. 1) or to

iet-condenser G, (shown in Fig. 2,) where 1t 1s

reduced to liquid form and then delivered by

air-pump H through pipe » to hot-well 5 1n
case the surface condenser is used, or first to
separator R and then to hot-well S in case the

jet-condenser is used, the latter arrangement

being shown in Figs. 2and 3. From the hot-
well the liquid flows to pump Q through pipe
s, and the pump forces it through pipe ¢ either
to heater K or by branch pipe ¢’ to vaporiz-
ing-chamber “d”, said pipes being provided,
respectively, with stop-valves ¢° ¢°, which can
he manipulated to suit either delivery. When
heater K is in use, sald delivery will be into
chamber %, whence overflow-pipe A%, having
a stop-valve Z° and a check-valve £°, will con-
vey it to vapor-chamber ¢° for reévaporation.
When the heater is in use, waste gases from

hoiler A pass through pipe L, connecting the

smoke-hox of the boiler with the smoke-box
! of the heater, thence through fire-tube £ to
smoke-box 7', which is connected into stack 7.
Heater K therefore acts as an economizer for
the conservation of heat from the flue-gases
and increases the evaporative efliciency of
vaporizer D by increasing the temperature ot
licuid fed into chamber &°. Without stop-
ping operation of the power system heater
K can be shut off by closing valve ¢° in the
liquid-supply pipe, valve £’ in the overflow-
pipe, and valve ¢ in the vapor-pipe and open-
ing valves ¢° and ¢* in branch pipeo” and lig-
uid-pipe ¢', respectively. This provides for
operating the system either with or without
heater I, the heater being drained when not
in use. In place of valve 0® a pressure-regu-
lator can be used, in which case I provide a
] In case of accident to
or repairs required by vaporizer 1D provision
is made for operating engine F by steam de-
livered throueh branch pipe ¢°, having stop-
valve a'. '

In Figs. 2 and 3 I have shown an arrange-
ment for adapting a jet-condenser to condens-
ing the vapor from liquid of low boiling-

‘point, so that this form of condenser may be

used when deemed desirable in substitution
for the more costly type of surtace condenser.
In order to make use of this arrangement, a
liquid of low boiling-point which will quickly
separate from water must be selected. The
lichter distillates of petroleum, asan illustra-
tion, answer these requirements. The con-

densation from such liguid mixed with con-
densing-water is delivered by air-pump H
through pipe »into one end of the separating-
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tank R, Figs. 2, 3, and 4. At the opposite
end of this tank are two overflow-pipes +' +%,
the latter of which has its intake end near the
hottom of the tank and the outtake end near
the top of the tank, the broken lines in Kig. 4
showing the water-outlet pipe. This provides

for automatic discharge of wuter as fast as it
18 pumped into the tank, the water being

usually allowed to run to waste. Pipe # au-

‘tomatically discharges the lichter and more

volatile liquid formed from condensation of
vapor used for driving engine F into a re-
celver or hot-well S, whence it is withdrawn

by pump Q and returned for reévaporation.

By reason of greater gravity water will

quickly settle to the bottom of tank R and

the lighter liquid rise to the top, so the latter
liquid cannot get through the water-discharge

- pipe unless the water-level should get below

the intake end of said pipe, which cannot oc-
cur when the condenser is in operation, as at
such time there is always an excess of water
as compared with the liquid of condensation.
It is only necessary to make the distance #°
equal to or superior to the distance +* to in-
sure separate discharge of the two liquids, it
being understood that the respective dis-
charge-pipes turn neither upward nor down-
ward between the tank and their discharge
| It the lower end of the discharge-pipe
#* be more deeply submerged in the tank R
than the distance +*, then said end will be

covered with water, since the volatile liquid,

which is lighter, must have a oreater head

than +* to displace the water sufficiently to
This course can be re-

enter the pipe #~
versed by use of a volatile liquid having
greater specific gravity than water—such, for
instance, as bisulfid of carbon.
system various liquids can be used to meet
f Thus where only

ering  requirements. W
moderate vapor-pressure is needed and a sur-
tace condenser is employed wood-spirit or

some form of alcohol will meet the condi-
‘Ulons, especially if the turbine type of engine

be used. |
- My system is especially adapted to the tur-
bine class of engines because of their require-
ment ot superheated vapor-and because in this
class of engines no lubrication is required by
surfaces in contact with the working vapor.

It constitutes a convenient method of super--

heating and maintaining a uniform degree of
superheat without detracting from steam-

g a separate fire
and allows of economizing the heat in flue-
gases to the greatest practicable extent and in
a more convenlent way, requiring much less
room as compared with usual forms and ar-
rangements of economizers.

What I claim, and desire to secure by Let-

ters Patent, 1s—

1. In a power system, the combination of a
steam-boiler,a vaporizing-chamber containing

a lquid having alower boiling-point than wa-

In a power.

ter, a steam-pipe connecting the steam-space

in the boiler with steam-heating surface sub-
merged 1n the liquid contained in said vapor-
1zing-chamber,an enginedriven by vapor from
sald vaporizing-chamber, a steam-pressure-re-

~ducing valve insaid steam-pipe, and means for

discharging water of condensation from the
aforesaid heating-surface in said chamber,
substantially as set forth.

2. In a power system, the combination of a
vaporizing -chamber containing a liquid of
lower boiling-point than water, steam-heating
surtace in said liquid, a source of steam-sup-

ply connected with said surface, means of dis-

charging the water of condensation from said
surface, a superheater connected with the va-
por-space of the liquid of low boiling-point,
and heated with live steam from a boiler, and
means of using the superheated vapor and re-
turning 1ts liquid of condensation to said vap-
orizing-chamber.

3. A powersystem, comprising,in combina-

tion, a steam-boiler, a vaporizing - chamber.

containing aliquid of lo wer boiling-point than
water, and having steam-heating surface sup-
plied with live steam from said boiler, and

provision for discharging water of condensa- |

tion from said surface, a superheater con-
nected with the vapor-space of the liquid of
low boiling-point in said vaporizing-chamber
and adapted for superheating vapor from said
liquid by live steam from a steam-boiler, a va-

por-engime with pipe connection for convey-

ing the superheated vapor from the super-
heater to said engine, and a condenser con-
nected to the exhaust of said engine, essen-
tially as shown and described.

4. In a power system, the combination of a

vaporizing-chamber containing a liquid hav-

ing a lower boiling-point than water, heating-
surface, a source of steam-supply connected

with said surface submerged in said liquid,

means of discharging water of condensation
from said surface, a superheater connected
with the vapor-space of the liguid of low boil-
Ing-point and heated with live steam from a
boiler, an automatic steam-pressure regulator
in the steam-supply pipe from a steam-boiler

to the superheater, and means for using the

superheated vapor and returning its liquid of
condensation to said vaporizing-chamber.

5. A power system comprising the follow-

ing elements in combination, namely, asteamn-
boiler, a vaporizing-chamber containing a lig-
uid of lower boiling-point than water, and
having steam-heating surface supplied with
live steam from said boiler, provision for dis-
charging water of condensation from said
heating - surface, a vapor-engine connected
with the vapor-space in said chamber by a

| valved pipe, a surface condenser for condens-

ing the vapor rejected from said engine, and
a valved pipe connection from the steam-space
of said boiler to said vapor-engine, substan-
tially as set forth. | |
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8. Tn a power systém, the combination of a
vaporizing-chamber containing a liquid hav-
ing a lower boiling-point than water, steam-
heated surface submerged in the liquid, a
source of steam-supply connected with said

surface.a turbine-enginedriven by vapor from
said vaporizing-chamber, a second chamber

connected to the first chamber and adapted for
receiving feed liquid and delivering it to the
first chamber, means for using vapor from the
first chamber and returning the liquid ot con-
densation to the second chamber, and heating-
surface, in the second chamber arranged for

supplying heat to the iiquid of low boiling-

point before its entrance to the first chamber
by contact of waste gases from a boiler with
said heating-surface. |

7. In apower system, the combination of a
steam-boiler, a vaporizing-chamber for con-
taining a liquid of lower boiling-point than
water, steam-heating surface in said ligquid
supplied with live steam from said boiler,
means for discharging water of condensation
trom said surface, a second chamber contain-

ing the same kind of liquid as the first cham-

ber and having an overflow connection there-
trom for supplying liquid from the second
chamber, and fire-tubes submerged in said liq-
aid ot the second chamber, substantially as set
forth. | |

8. In a power system, the combination of a
steam-boiler. a vaporizing-chamber for con-
taining a liquid of lower boiling-point than
water. steam-heating surface in said liquid

‘supplied with live steam from said botler,

means for discharging water of condensation
trom said surface, a second chamber for con-
taining the same kind of liquid as the first
chamber, an overflow connection from the sec-
ond chamber to the first chamber whereby the
first chamber is supplied with liquid from the
second chamber, fire-tubes submerged in lig-
nid of said second chamber and adapted for pas-
sage of waste gases from said boller to a chims-

_ney, a vapor-engine connected with the vapor-

space in the first chamber, a condenser con-
mected with the exhaust from said engine, and
one or more pumps and pipe connections for
returning the liquid of condensation formed

in said condenser to the second chamber, es-

sentially as shown and describea.
9. Apower system having the following ele-

" ments in combination, namely, a steam-boiler

55

60

0¢

for supplying live steam to heating-surtface
submerged in liquid of a lower boiling-point

than water. which liquid is contained 1n a sepa-

rate chamber, means for draining the water
of condensation from said heating-suriace, a

superheater connected with the vapor-space

of the liquid of low boiling-point in said vapo-
rizing-chamber and adapted for superheating
vapor from said liquid by live steam, a vapor-
engine with pipe connection for conveying
the superheated vapor from said superheater

to said engine, a second chamber containing

784,068

the same kind of liquid as the aforesaid first
chamber and having an overflow connection
therefrom for supplying liquid from the sec-
ond chamber to the first chamber, fire-tubes
submerged in liquid of the sécond chamber

‘and adapted for passage of waste gases from

the boiler toachimney, and one or moere pumps

70

and pipe connections for delivering the liquid -

of condensation from the aforesald condenser
to the aforesaid second chamber, substantially

as shown and deseribed.

10. In a power system, the combination of
a vapor-engine operated by vapor derived
from liquid having a lower boiling-point than
water. and which will readily separate from
admixture of water, a jet-condenser connected
with the exhaust from said engine, a closed
tank connected to the discharge trom the con-
denser and adapted for receiving and separat-
ing the two liquids by action of gravity, and
pipes connected onto sdid tank for conducting
the two liquids into separate receptacles, the
inlet end of the water-discharge pipe being
at lower level in the tank than the inlet end
of the pipe for discharge of liquid of low boil-
ing-point, practically as shown and described.

11. In a power system, the combination of
a vapor-engine operated by vapor derived

from liquid having a lower boiling-point than

water, and which will readily separate from
admixture with water, a jet-condenser con-
nected with the exhaust from said engine, a
tank connected to the discharge from the con-
denser for receiving the mixture of condens-
ing-water and liquid of condensation and sep-
arating the two liquids by action of gravity,
a pipe for discharging condensing-water from
the tank having the inlet end of the pipe
more deeply submerged than the outlet end,
and a discharge-pipe for the liquid of con-
densation having the intake sufficiently ele-
vated above the lower end of the water-outlet

pipe so that none of the liquid of condensation

shall pass from.the tank through the water-
discharge pipe, both of said pipes being prop-
erly proportioned and arranged for discharge
at level of the respective outlets. |

~ 19. In a power system, the combination of
a steam-boiler, a vaporizing-chamber contain-

ing a liquid having a lower boiling-point than
water, heating-surface in said chamber sup-
plied with live steam from said boller for vap-

orizing sald liquid, an engine driven by va-

por from said vaporizing-chamber, a steam-
pipe connecting said boiler with said heating-
surface, a pressure-reducing valve in said pipe
for reducing the boiler-pressure of steam de-
livered to said heating-surface, and means for
automatically returning water of condensation
from .said heating-surface to a boiler.

13. In a power system, the combination of
a steam-boiler, a vaporizing-chamber contain-
ing a liquid having a lower boiling-point than
water, heating-surface in said chamber sup-
plied with live steam from the boiler for vap-
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orizing sald liquid, a superheater containing | heat of live steam supplied from said boiler,

a vapor-chamber connected to the vapor-space
of the first-named vaporizing-chamber, heat-
ing-surface in said vapor-chamber of the su-
perheater supplied with live steam from a
boiler, and means of automatically returning
water of condensation from said heating-sur-
face to a boiler.

14. In a power system, the combination of
a steam-boiler, a vaporizing-chamber contain-
ing a liquid having a lower boiling-point than

water, means tor vaporizing said ligquid by

lllllll

a vapor-engine connected to the vapor-space

of the liquid of low boiling-point by a valved 15

pipe, and a valved pipe connecting said engine
with the steam-space of said boiler whereby
either steam or vapor of low boiling- point
can be employed for operating said engine,
substantially as set forth.
CASSIUS CARROLL PECK.
Witnesses: ~
Wirriam W. WHITMORE,
JNO. H. McANARNEY.
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