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To all whom it maly CORCErI:

Be it known that I, Mir.TON CHASE, a citi-

-zen of the United States, residing at Haver-
hill, in the county of Essex and State of Mas-

sachusetts, have invented a new and usetul
Improvement in Vapor-Generators, of which
the following 1s a spectfication.

My invention relates to animproved method
and means for generating vapor or gas for the
development of power; and it is intended to
utilize any of the chemicals or volatile liguids
which boil at a eomparatively low tempera-
ture, as hereinafter fully set forth.

I am aware that attempts have been made

to utilize certain chemicals for the production
of power; but the inflammable character of
most of them and the difficulty of maintain-
ing a continuous or uniform pressure have
been serious obstacles to their adoption.

The method usually employed for utilizing

volatile liquids for the development of power

consists in the use of the exhaust-steam {from

a steam-engine; but this has proved unsatis- |

factory in practice. Another method consists
in taking steam directly from the boiler and

using such steam for heating another boller

containing the volatile liquid.

My invention consists, first, in a method
of applying heat to the volatile liquid, which
I accomplish by inclosing the boiler contain-
ing such liquid in another boiler of larger di-
nmensions and filling the space between the
two with a chemical solution or other liquid,

-which boils at the temperature which is suffi-

cient to generate the amount of working-press-
ure I wish to obtain from the volatile liquid.
By this means it is impossible to overheat the

volatile liquid, and so any liability to set 1t

on fire is avoided, the outer boiler being con-
nected by a safety-pipe to a condenser, which
prevents any excess of pressure or heat 1n the

boiler.

My invention further consists In the con-

struction of the boilers and their connections

with the engine-cylinder by means of the feed-
pipe and circulating-pipes, which are so ar-
ranged and combined as to prevent condensa-
tion of the vaporand consequent loss of power.

The invention further consistsin certain de-
tails of construction, more fully hereinatter set

forth.

Referring to the accompanying drawings,

Figure 1 is a vertical longitudinal section of
an apparatus embodying my invention. Fig.
2 is a front elevation. Fig. 3 is a vertical 55
transverse section on the line z « of Fig. 1.
Fig. 4 is a longitudinal section of the stuffing-
box and the ‘‘cages’’ or rings, and Fig. 5
shows a transverse and a vertical section of
the cages or rings on an enlarged scale.

A represents the larger or exterior boiler, in’
which is placed a solution which boils at a
sufficiently high temperature to generate the
requisite amount of working-pressure from
the volatile liquid. Ofthechemical employed
for this purpose the following I consider the
most effective, viz: nitrate of ammonia, which
increases the boiling - point of water from 1°
centigrade to 388° Fahrenheit in a saturated
solution, ten parts elevating the temperature
1° centigrade, and 20.84 parts form a satu-
rated solution; acetate of potash ranges from
1° centigrade to 368° Fahrenheit, tenand one-
half parts to seven hundred and ninety-eight
parts saturated solution; nitrate of lime, 1°
centigrade to 334° Fahrenheit, fifteen parts
to three hundred and sixty-two parts; ace-
tate of soda, from 1° centigradeto 292° Fahr-
enheit, ten parts to two hundred and nine
parts; chloride of ammonium elevates from1° 8¢
centigrade to 69° IPahrenheit, eight parts to
two hundred and nine parts; phosphate of
soda, 1° centigrade to 232° Fahrenheit, eleven
parts to one hundred and twelve parts.

Within the boiler A is inclosed a smaller 85
boiler, B, which contains any suitable volatile
liquid, of which the following may be men-
tioned as applicable: aldehyde, which boils

70

-at about 68° Fahrenheit; ether, whieh bolls

at about 95° Fahrenheit; bisulphide of carbon, go

' which boils at about 110° to 119° Fahrenhelt;

acetone, which boils at about 133° Fahrenheit;
ammonia, which boils at about 140° Fahren-
heit; chloroform, which boils at about 142°
Fahrenheit. | .

The contents of boiler A are
through pipe A'.

Both boilers are provided with internal
tubes. @ « are the tubes in boiler A through

drawn Of_f

which the produects of combustion pass, and roo

b b are the tubes in boiler B through which
the solution passes from boiler A and circu-

60.
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lates to generate the vapor from the contents | B. The boiler B is supplied through pipe I

of boiler B.

C is a pipe attached to the top of boiler A
and connects with the pipe €, leading to a
condenser, E. The object of thls arrange-
ment 18 te prevent any increase of tempera-

ture above the bolling-point ef the liquid con-

tained in boiler A.

The temperature of the contents of beller
A may be lowered to adapt the same to the
working-pressure of the contents of boiler B
by means of a vacuum created in the condenser
connected with boiler A. This vacuum 18
caused by means of a pump, ¥y, arranged be-
low the condenser E, and connected with the
same by means of a plpe 1. Attached to the
pump ¥ is also a pipe, ¢/, connecting with the
circulating-pipe H', for the purpose of return-

ing the condensed vapor of chemicals con-
tained in the b011e1 A. Avalve, ", connected

with the pipe i’ allows the air to escape to the
atmOSPhere .

D is a stop-valve fer regulating the. open
ing in pipe C C'. The upper end of pipe C

may have an opening provided with a screw- |
A, as shown at V, Fig. 2, and W is a pressure-

plug, ¢, for the introduction of the proper so-

Iution to the boiler A before any pewer is_

generated.

To the upper part of boiler B, and passing

through the shell of boiler A, is a pipe, F, to
which 1s connected a pipe, F’ leading to a
condenser, . - At the upper end of pipe F
IS a safety-valve, 7, the stem of which passes
through a stuffing-box, f’. The object of this
erranﬂ'ement 18 to prevent any escape of va-
por generated in boiler B to the atmosphere,
and thus prevent any waste as well as avoid-
ing any deleterious effects resulting from such
escape, such as danger of inhalation or lia-
bility of combustion.

- The condensed vapor in condenser G is re-
turned to the boiler B through pipe I’ by
means of a pump, &, connected by a pipe. g,
to the bottom of condenser (. The pump z
18 also connected by the pipe ¢’ to the supply-

pipe I, which passes through the cireulating-
pipe H', whereby the liquid is heated as it

passes through the said pipe to the boiler B.
The pipe ¢’ is provided with a suitable valve
for the purpose of regulating or stopping the
flow of the liquid contents of condenser G.

H H' are pipes connected to boiler A, the
pipe Hleading to thecylinder-jacket J,through

which latter the liquid ecirculates and is re-
turned to boiler A through the pipe H'. This
arrangement is for the purpose of preventing
condensation of the vapor which is conducted
to the valve-chest M, the latter being con-

nected to the condenser G by the pipe M’

I 18 a pipe conunecting with boiler B, and,
passing through pipe H, enters the valve- chest
M of cylinder N, and is prewded with a regu-
lating-valve, K.

The pipe I conducts the vapor from boiler

B to the steam-chest M, serving as the motive

power, and is then reconducted to the con-
denser (, from whence it is returned to boiler

e gl

from any suitable source.

P 1n Fig. 3 represents the peSitien of the fur- 70

nace, and Q, Fig. 2, the exit-flue.
Fig. 4 represents on a somewhat enlarged
scale, the end of eylmder N, provided with a -

' tuiﬁng -box, R, through which the piston-rod

O passes. |

Between the layers of the packing in the
stuffing-box are placed two metallic rings or
cages, S N, each formed with a groove in the

- perimeter, and having radial openingsor. pas-

sages 8 s (see Fig. 5) extending from the cen-

ter to the bottom of the groove, thereby fur- .

nishing a means of supplying a lubricant
through a supply -pipe, T, to the piston-rod,

as in the ring S. The paesages $ in the rmg_

S’ serve to conduct any leakage from the cyl-
inder N to and through the pipe «,which is to
be connected with the condenser G by which
means all leakage of vapor or its condensation

| 1s prevented from escaping to the atmosphere.

More than two of these conducting- rings may
be used, if necessary.

A thermometer 18 connected with the boiler

indicator connected with the boiler B.

d and e are glass gages connected, respect-
1vely, with the boilers A and B.

The diameter of the central opening of the
boiler B.is about one-half of that of the shell,
and when in use the said boiler is filled about
two-thirds with the volatile liguid.

The boiler A is nearly filled with any solu-
tion of chemical salts more or less saturated
to increase or diminish the boiling-point fo

correspond to the working-pressure of what-

ever liquid the boiler B contains, and so long

as the safety-pipe is open to the condenser the

pressure and temperature cannot increase

above a certain point, and consequently must

be uniform throughout the boiler, which ren-

ders the action perfectly safe and reliable.
What I claim as my invention is—
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1. Anapparatus for generating vapororgas

for the development of power, consisting of an

inner smaller boiler for containing a volatile
liquid and inclosed withina larger boiler con-
taining a chemical solution, each boiler being
connected to separate condensers and provid-

115

ed with suitable connections, substantially as

set forth.

2. 'The boiler B, provided with a series of
longitudinal tubes, b, through which circulate
the contents of boiler A, in combination with
and inclosed within boiler A, provided with

longitudinal tubes at its central portion,

through which pass the products of combus-
tion from the furnace substantially as set

forth.

3. The combination,with the interior boiler,
B, of the exterior b011er, A, provided with

tube C, the pipe C, having avalve, D, and the
condenser E, as set forth.

‘4. The comblnatlon with the boiler B, of
the pipes H H/, the plpes LT, provided each

| with a valve, the pipe L, valve-chest M, cyl-
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inder N, and jacket J, substantially as set dial passages s, in combination with the cyl-
forth., - | inder N, stuffing-box R, piston-rod O, dis-
5. In avapor-generator, the cage or ring S, | charge-pipe %, and condenser (&, as and forthe 15

constructed with a groove in its periphery, | purpose set forth. |
5 and passages S, leading from thegroove to the In testimony whereof I havesigned my name

center of the ring, in combination with the | to this specification in the presence of two
cylinder N, stuffing-box R, piston-rod O, lu- subscribing witnesses. -

bricant-supply pipe T, the condenser G, and MILTON CHASE.

pipe u, substantially as and for the purpose
10 specified. | Witnesses:

6. In a vapor-generator, the cage or ring &, J. H. ADAMS,
constructed with a peripheral groove and ra- | . PLANTA.
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