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To all whom it maz 1/ COTLCETTL:
Be it known that I, AboLy SCHARFFE, civil

engineer, a subject of the German Emperor |

remdmw at Tientsin, in the Chinese Empire,

have mvented a certain new and useful Proc-
ess of Vapor Generation, of which the follow-

ing 18 a specification..
It 1s well known that the ueual apparatus

for generating the motive power for driving

machinery are a source of dangerin all works
as the total power to be d1str1buted to the
several engines and apparatus is stored in a
large quantity in one place. Itisimmaterial
whethev steam or gas pressure is used,whether

the plant is lalge or small, or confined to a |

singlemotor. Even eleetr1e1ty Isnotexcepted
1f ﬂ*eneratecl by means of steam. Thelarger

the generator is the greater is the danwel of

expleemn but even in the smallest ﬂ'eneratm

of motive power there is always stored such

an excess of energy that in case of an explo-
sion the health and 11fe of the attendants are
endangered.

The ob;jeet of this mventlon 18 chiefly to re-
move this danger, which is effected by
pletely avmdmn' the use of stations or appa-

‘ratusin which astoraﬂ'e of motive power takes
place—as, for 1nstanee, in steam-boilers—and
by generating the required motive agent for -

drwmg the engine or the like by means of the

same in such small quantities only as are re-

quired for producing the power during a unit

of time—for 1nstanee, one stroke of the steam- .
This is - done by employing

engine piston.
two different media, one of which, hereinaf-

-~ fercalled “heatmn'llqmd ’’ possesses a higher

45

- performing the desired amount of work, but

50 dangertakes place in the mixing-chamber |

bmlm g-point than theother,hereinafter called

““working medium,” and heatmcr the heatlncr' -

liquid in open or closed vessels to near its
boiling-point, but in any case above the boil-

ing-point of the working medium, conducting
the heating liquid and Workmﬂ' medium Sep-
arately to the motor or engine, and mixing
the two substances only just before or even
in the engine in such small quantities that
the steam or gas developed from the working
medium possesses the required pressure for

that no storage of energy capable of causing

com- -

“heating liquids.
sion is only to obtain a larger effect with

[ for the heatmg liguid and working medinm.
The heating liquid thereby reduced in tem-

perature 18 then returned to the heating ves-
sel in order to be used over agdin, whlle the
exhaust from the motor is condensed and the
working medium regained in this way is em-
ployed again in themanner above described.
The heating liquid may be a liquid at ordi-
nary temperatures before it is heated or may
be produced for use by meltmﬂ' solid sub-
stances.

~ Whether a working medium is added to the
heating liquid in the form of a liquid of lower
boiling-point or of a gas or a gas absorbed in
a liquid is immaterial as far as thisinvention
1s concerned, as a preferably slightly com-

pressed gas on being mixed with the heating.

liquid obtains a higher pressure and can be
used similarly to steam. Hven salts evapo-
rating readily without leaving a residue could
be used as working medium. Kor the sake

be a gas, as stated.

The mixing of the heating llqmd and WOLL-
ing medium f01 producing the steam can be
eifected, as stated above, in a separate Ves-
sel or in the enﬂ‘me-eylmder 1tself or in the
piping leading to the engine.

In desembmﬂ' the novel method and its ap-

plication the source of power has hereinbe-
fore been designated by the general term of
**working medium,” because the latter may
be a liquid or a gas or even a salt evaporat-
ing without resulue When compressed or

| _l1queﬁed gases are used as working medium,

they are condensed by a special pump afte1

passing through the condenser or the heater

55
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| of eonvenience the evaporated working me-
dium is hereinafter called ‘‘steam,” but may

75_
30

85I

and condenser', or the latter only are arranged

to be under the pressure of the compressed or
liquefied gas. The compression of the gas
naturally is only small, as the working pres-
sure of the same is only produced at orin the
motor by mixing the compressed gas with the
The object of the compres-

small quantities of the working medium, for

in the engine only the dlﬁerenee in the pres- |

sures of the cold and heated gas is utilized.

- The special result of the novel method con-
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sists in the removal of all danger of explo-
sion, and while in practice hitherto an excess-

| 1ve]y high pressure of steam had to be avoid-

ed, chleﬂy in consequence of the insecurity of
the dangerous boilers, this danger is entirely
obviated by the use of the new process. The
heater for the heating medium can have any
size, as there is no pressure in it likely to be-
come dangerous, while the parts in which
pressure-is produced can be made of so small
a diameter thattheyare perfectly safe against
explosion under the highest pressure. If,
nevertheless, an e:{plosion should occur
through insufficient strength of the walls, 1t
can act destructively only to a very small de-
ogree, as only small quantities of steam are

present
The heating liquid may be an oil which has

a bOlIII]?‘-pOIIlt higher than that of water, and
the working liquid may then be water, and
in the description hereinafter given of the ap-
paratus which is shown in the accompanying
drawing it will be assumed that the heating
and the working liquids are respectively such
as oil and water.

The said drawing shows one form of ap-
paratus for applvmﬂ* this invention in longi-
tudinal vertical section, but with certam
parts in elevation.

Referring to the said drawing, the heating
medium and the working medium are brought
together in the engine cylinder or motor 3, so
that the motive power 1s generated in said
cylinder. 'Theheating medium placed in the
receptacle 1,which is provided with the stand-
pipe 2, is forced by pump 4 through pipes 3
and 5 and branch 20 into the passages of the
valve-chamber of the motor 8. At the same
time the working medium is forced by pump
6 through pipe 9 from the condenser and
passes through pipes 7 and 21 into the said
valve-chamber passages ol the motor, 8o that
the two mediums are mixed and the vapori-
zation of the working medium is started just
before the mediumsenter the c¢ylinder. The
valves 11 and 12 admit the mixture into the
cylinder above or below the piston, accord-
ing to the position of the latter, while the ex-
haust and the heating medium reduced in
temperature passes through the valves 13 and
14, through branch 22 and pipe 15, into the
separator 16. The exhaust heating medium
collecting in the separator passes through
pipe 17 into the heating vessel 1, while the
exhaust working medinm flows through pipe
18 into the condenser 10 and 1s there con-
densed and then again passes into the engine
8 by meaus of pumps 0.

The pumps 4 and 6 are in the present case
driven in the well-known manner by the main
shaftof theengine. Pump4 may beomitted,
as the power-cylinder will at the beginning
of the stroke draw in sufficient quantity of
the heating medium, whereupon pump 6 will
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ably the pumps are provided with safety-

valves, so that when the pressure of the liq-
uid exeeeds a predetermined degree the same
is directly returned to the vessel without be-
ing mixed. It is obvious that instead of
pumps other feeding apparatus may be used.

If oil is used as heating medium and water
as working medium, it will not be necessary
to condense the exhaust-steam if circum-
stances should not allow of having the neces-
sary cooling-water for condensation or if the
exhaust-steam can be otherwise used.

A variety of mediums may be used as heat-
ing and as working mediums, for it 1s only
essentlal that the heatlnﬂ' medmm should
have a higher boiling pomt than the working
medinm, and a llqmd serving in one case as
heating medium may be used in another case
as working medium, the heating medium In
every case having a higher boiling-point than
the working medium. If, forinstance, water
is used as heating medium and ether as work-
ing medium, water may be used in another
Ccase as kamtr medium if, as stated above,
oil is used as heating medium. Any liquid
may be used that will not injuriously aflect
the pipes and engine. If is even possible in
one machine to use one and the same liquid
both as heating and as working medium if,
for instance, the water used as heating me-
dium is mixed with salts and the like that
will cause the boiling-point to become higher,
while the water to be used as working me-
dium is leftin its original condition. Vapors
may also bé used as working medium when,
for instance, liguid ammonia is used as work-
ing medium and water as heating medium.
In this case as soon as the water heated near
to its boiling-point is mixed to the liquid am-
monia the ammonia is set free and works as
a gas, while the water from which the am-
monia escapes is exhausted together with the
water used as heating medium.

What I claim, and desire to secure by Let-
ters Patent of the United States, 15—

1. The process of generating steam or gases
for power hereinbefore set forth, and consist-
ing in mixing a medium having a high boil-
ing-point and which is heated to a tempera-
ture below that point with a small quantity
of another medium which has a boiling-point
below the temperature of the first-named me-
dium just prior to the introduction of said
media into the motor, thereby vaporizing the
said last-named medmm then drawing the
media into a motor and operating sald motor
by the pressure of the vaporized medium, and
then returning the first-named media to the
place of heatmn', and so on in continuous suc-
cession.

2. The process of generating steam or gases
for power helembefore set forth, and conmst-

ing in mixing a medium havmg a high boil--

'nrr-point and which is heated to a temnera—

65 then fsupply the wmkmn' medium. Prefer- | ture below sald boiling-point with a small
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quantity of a medium which has a boiling- ]

point below the temperature of the first-named
medium just prior to theintroduction of said
media into the motor, thereby vaporizing the
sald last-named medium, then drawing said
last-named medium into a motor and there
operating said motor by the pressure of the

vaporized medium, then removing the last- |

named mediam from the said motor, and.so
on in continuous succession. 10
In witness whereof I have hereunto set my
hand in presence of two witnesses. |
| | ADOLF SCHARFTE.
Witnesses: |
HENRY HASPER,
W. KUTZKE.
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