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To all whom it may concern:

‘Be it known that we, CYPRIEN - M. TESSIE
DU MorAy, of Paris, France, resident of the

~city of New York, and LEONARD F. BECK-

WITH, of the clty, county, and State of New

'Y01k have invented a new and useful method

of HtlllZIIlﬂ‘ the waste-heat of a steam-engine

for the_ploductwn of power, and 2 new zmd

~useful method of using the power so obtained

- IO
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in the production of low degrees of tempera-
ture, in a manner to be hereinafter described.

1t 1s a well-known fact that the condensing-
water taken from the condenser of a steam-
engine carries off with it a great amount of
heat, which is at too low a temperature to be

| useful in the formation of steam from water;

.. 20

and we have devised a method by which such
waste-heat can be -utilized in vaporizing sul-

phurous acid or other volatile liquids, and of
utilizing the power so obtained in the produc-
tion of low degrees of temperature for venti-
lation, refrigeration, &c., or for restoring the

-_POWBI S0 obtmued to the stean- -engine, thus

25

mereamn g 1ts efficiency.

In putting our invention into practme we
cause the steam coming from the cylinder to
pass around tubes confaining a certain amount
of sulphurons acid, &c., thereby vaporizing

- sald acid andmvmu to 1t atenswn of seveml
.. 30

atmospheres,
seven atmospheres can be readﬂyobtamed from

_ the water of condensation of mostlarge ocean

steamers. This sulphurous acid-vaporis theu

. ~ taken to an engine suitably constracted to be
- 35

ﬁperated by it, and after it has passed from

thence is taken to a compressing-pump, where-

by, in connection with an acid-condenser, it
is reduced to a liquid condition, and 1s forced

by a feed-pump back into the boiler-condenser
- These con-
“denser-tubes should be so situated as to re-
ceive the steam when it first passes from the
When used to produce cold the

tubes, previously referred to.

cylinder.
force-pump, previously referred to, not only

‘operates on the exhaust-vapor of the original

engine, but also upon a certain amount of the
same vapor which is used in the ice-machine,
preferably one of the kind employed by Pictet,
so that this same pump serves the double pur-

be returned to the condenser-tubes, and also
of compressing that which is used in the ice-

pose of compressing the sulphurous acid to

o

machine, where it is allowed to expand and _

i produce the requisite degree of temperature.

Our apparatus will be clearly understood
from the accompanying drawings.

O represents a series of tubes, through which
the steam from the steam - cyllnder passes.
surrounding these tubes is a certain quantity
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| of sulphurous acid or other volatile liqnid. 6o
The steam, after passing through the tubes of
this condensel will go to C/, which repr esents
-the main condenqe:t of the engine. SO
- It is obvious that this pr 11101ple can be ufaed'

as well with jet as with surface condensers, or 65

even with high-pressure engines.

The =:111ph|.1101:|s acid or other liquid is fed |
into what we call the “condenser -boiler” C - .

by means of the supply-tube A. It is forced

in by the feed-pump P, which may be driven
in any saitable way, but by preference, should.

be connected with the sulphurous acld engine

E. The liquidin C passesinto a state of vapor -

at considerable tension,escapes down through
pipe B, and enters the engine E, which is suit-

ably conbtructed After oper atm o this engine,

the piston of which is repleseutud as tr a,vel

Ing toward the rlght the exhaust-vapor passes

a,lon g through pipe D to the compressor- pump
M, by which 1t is compressed. This pump is
shown with 4 cooling-water jacket J, and with

a water- cuculatlon tllrough the plston and

piston-rod.
compressor-pimp in a gaseous fmm undel.

pressure, through pipe ;‘, passes into the tubes

The sulphurous acid, 1@&?1110 this

of an acid-condenser, R, from whence it es-
capes by tube G.

the sulphurous acid is eondensed in it 1111:0 a
liquid state. Passing down the pipe G, the

condensed liguid a,cul divides, part descend

This condeusur of acid is
cooled, 1n plefelence, by the sea-water, and
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go

ing by tube H and part going off to the con-

passes down by tube H pdﬂS@S into the ice-ma-
chine refrigerator N, Where it is allowed to ex-

pand, 'md in pa_sm_ng into the gaseous state

denser-boiler by the tubeA “That part which R

95

produceS a low degree of temperature in the

method well known. From thence it passes,
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by pipe K, back to the suction or: compressor [
All'these tubes are, of course, pro- |
vided 'with suitable valves (nm bhown) t@frenﬁ-f |
| 111%6 the varying supply.. RN :
5 1t will thus be: seen: tlm,t the compr es880r- |
EREEE ;pump M serves the double purpose of com-
- opressing the gas from the engine K and also
. from the ice-machine refrigerator N, and that -
1t supplies the liguid sulphurous acid both to
tie ice-machine and to the eondenser-boiler.
It is obvious that many different arrange- .
. ments of apparatus may be used to carry out
. the operation herein described, and we do not .
o Dimitonrselves to the preciseform here shown. |
- We are -aware that  attempts have been
“heretofore ‘made: to ‘utihize the waste-heat of
eondensation in evaporating liquids which va-
©oporize at a Jow temperature ;
~elaim,

and we do not

a compression-pump.

- tionof icey and it isplain alse that ourmethod

3

~ofproducing
of the Jlow-temperature
owith 1b.

and developed by the acid-en oiie can be re-

o stored  to the steam-engine, using the steam
which supplies the eondenser-boiler, thus re-
‘storing to the engine the power carried off by

4.0

5O

the steam, and realizing a notable economny,
either by diminishing the amount of coal
burned to produce a given power or by in-
creasing the power memed from a gweu ¢oNn-
sumption of coal.

The power generated by the gas-engine, in-

- stead of beuw restored to the main engine di-

rectly, may bu applied to supplying the con-

denser-pumps and other apparatus, instead of

supplying them with steam direct. A more

pufeut condensing of steam 1s also obtained
in the condenser- boiler by the prompt cooling
action of the cold produced by the volatiliz-
ing of the acid or the volatile hquid employed;
and the condensing apparatus of the steam-
engine can be much diminished 1n size.

. Dbroadly, that idea, our new prineiple .
20 being the employment of a
o nently  gaseous exceptiu g whet ' compressed
AN ;into a 1iquid form by _
o Ib s platn that oar ﬂppﬂatus can he readily
SRR ;appllcable to any of the purposes to which a
low  temperature is: required on - shipboeard,
whether for the purpose of ipreserving tood, or
o ocdor purposésof venfilation, or for the produce-

substance perma- |

power can be used independent |
producer combined
‘When notemployed forrefrigerating,
~the power generated : by the condenser-boller

Wh&‘t we claim as onr mventwn and desu*a

w secure by Letters Patent, is— EE
1. An apparatus for utﬂumﬂ the waqte hmt
. -of condensation,

which Gm‘mlsm of a chamber
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tfor vaporizing a ;l_i;.quid ab a low temperature -
by means of the exhaust-steam of an engine, .
of an engine or motor operated by means of -
such:vapor, and of a compression-pump acting
upon the exhaust-vapor ifrom such vapor-mo-
tor, for the purpose of condensing the same
into a liquid before. it ‘is returned 1nto the va-
porizing-chamber, and ar 1"mlged for 0}_)@ "atwn ;
substantially as deseribed. S 16T
2. In combination with a nmchme fm* pm- R
:(mung a low temperature, a vaporizeroperated.. . .
by the waste-heat of the steam-engine, produe-:
ng pressure in a4 gaswhich is used tooperate
l:the compressing-pump of a low:temperature
e]‘Jr@cluc(ﬂr,, substantially as described.

3. In an apparatas for producing low tem-~

4 Vapor-complr @'b‘ml e

tor, all combined and operating substantially
as deseribed.

5. The process of obtaining powuc from the
waste-lieat of the condenser of a steam- -engine,
which consists 1n vaporizing sulphurous acid
in said condenser, utilizing its tension in a
gas-engine, and condensing it by a condens-
ing-pump before it is returned to the boiler

.aubbtfmtlally as described.
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C. M. TESSIE DU MOTAY
LEONARD If. BECKWITH.

Witnesses:
S. . SULLIVAN,
WM. J. SAWYER.

puamp,:

fpuature by means of the waste-heat.of a steam-. .+
e -emmg, an engine operated by the pressure or: .
tension of the v: apor produced by such waste:
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heat, and a pump operated by said engine,and
serving to eompress both the eﬂmust Vapor
of tlte engine and the expanded vapor.of the - '
| low- tunpera,tum pmducer subbta,ntrﬂl}
seribed. S . -
4. The wmbmatlon, 1n an appmatu fm 111:.11 SUEEEEREE
izing the waste-heat of an engine in vaporiz- - .
ing a ltquid boilin g at a lowrempemmrﬂe,: of an
engine operating
i a liquid- Gmnlmmer. cooling the com plbbblll.ﬂ' 85 ¢
lignid - passing  {from such: compressor-puamp, .
and a low-temperature: producer :or refrigera-: - i
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