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To all whotis it may concern: . '
Be it known that I, MorITZ HONIGMANN,

.of Grevenberg, Germany, have invented a new

and useful Improvement in Utilizing Exhaust-
Steam, of which the following is a specification,

This invention has for its object the restora-
tion of pressure to exhaust-steam of a steam-

engine, so as to render it capable of again

working the engine.

The method which constitutes the invention
will be described with reference to the accom- v
panying drawings of an apparatus for perform-
ing it.

Figure 1 of the drawxngs represents-an ele-
vation of the apparatus partly insection. Fig.

2 represents a horizontal section of one of the
parts of the apparatus, hereinafter termed

‘*displacers.” Py
Similar letters of reference deSIgnate corre-
sponding parts in both ﬁgures

V' V*V?designate aseries of cylmdex S whlch,

are heated at their bottomsby furnacesand kept
cool at their upper parts by snitable means, as
by exposure to the.atmosphere. Inthesecyl-
inders are plungers P’ P* P?, which I call ¢“dis-
placers,’”’ and by which the steam is foreed from
one end of the eylinders to the other and from
one cylinder to the next of the series, the cyl-
inderscom munlcabmg with cach other throngh
check-valves v #? ° #*. The displacers work
freely in the cylmders 80 as to allow a suffi-

ciently free passage of the steam from oneside
to the other without requiring much power to
work them.

cylindersactas regenerators, thesteam in pass-
ing from the heated to the cooled end of the
cylinder imparting its heat thereto and the
heat being restored tothe steam passmgm the
opposite direction. -

The displacers may be connected toa crank-

shaft, G, to. which rotary motion may be given
throuoh a pulley, R. The cranks of this shaft

‘are alternately at -diametrically - opposite

points, so that the alternate displacers will be
at opposite ends of their cylinders. By this
arrangement the steam in the first cylinder is
most heated just when that in the second is
coldest.

During the downsbroke of the displacer in

the first cylinder, V', thesteam thereiniscooled, -

.intoathird cylmder,V’ and 8o on.

The displacers are very long,and.
their surfaces and the adjacent surfaces of the

in through a check-valve, 7, from a receiver;

D’,into which the engine: exhausts through the:-

pipe v and valve #°. -During the upstroke of
the same displacer the steam passes to the
lower side and is heated, and that in the second
cylinder, V? is at the same time passed to the

Co

‘and consequen bly more exha‘usb-‘sbeam is _drawh =
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upper side and cooled by the downstroke of. .

the displacer therein, the result being that as

much steam passes from the first to the second

6a

cylinder as was drawn -into -the first cylmder S

from the receiver, and thls steam has attamed '

a higher pressure. ~
During the upstroke of the displacer in the

‘second” eylinder the compressed  steam is

heated,and thereby dttains a still higher press-
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ure, and can either be discharged into another N
receiver, D? for high-pressure steam, which -

can be employed at will for any purpose,being

condueted off through the pipe f, or may be
raised to a still higher pressure by Dbeing'led

valves # #*r** prevent the return of the steam
forced from one cylinder into the other, 80 thab
the heated gases can only expand in the direc-
tion indicated.

" The. check -
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In this apparatns the regenerator plays an

important part by effecting a preliminary eool-
ing and heating of the steam or gases when

-passing along the periphery of the displacer-

piston from the one end of the cylinder to the
other. The regenerator is constituted by very

‘many small grooves (about two millimeters

wide and two to ten millimeters deep, and one
hundred or one thousand in number, according
to the size of the apparatus) formed in the pe-

- riphery of .the displacer-piston, (see. Fig. 2,)
or in the sides of the cylinder and leading from - -~
one end of the cylinder to the other, through 90 _

. which the gases flow to and fro. :

A length of

8o

85

displacer of one meter, with grooves.of the .-

same length, constitutes an almost perfectly- :

acting regenerator. )
The operation of this improved system will.

‘be more thoroughly understood by the follow- -
ing figures.. The exhaust-steam isheated from

100° or 150° Celsius to 500°.or 600° Celsius, -
whereby about one-third of the volume of the. .-

steam contained in one cylinder can be gent

‘inte the next cylinder with a pressure which

100

is about 1.8 greater than that of the exhaust- ‘
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steam. From this may be obtained the follow-
ing scale of pressures:
Pressure of the exhaust-steam.

P First Second Third
Recse;ﬁféeab' cylinder cylinder cylinder
atmospheres. absolute absolute absolute

P * | atmospheres. | atmosphercs. | atmospheres.
1.8 1.3x1.8=3.2 | 1.8x3.2= 5.7
3.6 1.8%x3.6=6.5| 1.8X6.5=11.6
5.4 1.8X5.4=9.7 ] 1.8%X9.7=17.4

It can now be readily-seen how great an ad-
vantage is obtained if the exhaust-steam be
raised to a pressure higher than that of the
; atmosphere. This advantage can always be

obtained in practical working by leading the
exhaust-steam into a receiver provided with
a blow-off or safety valve, and only allowing

the exhaust-steam to escape when the desired
limit of pressure is exceeded.

‘What I claim as my invention is—

The within-deseribed improvement in the
method of utilizing exhaust-steam, consisting
in converting it into steam of a pressurehigher
than the atmosphere by causing it to pass in
contact with heated surfaces and subjecting it
to mechanical compression during its passage
over said surfaces, substantially as herein set
forth.

Intestimony whereof I havesigned my name
to this specification in the presence of twosub-
scribing witnesses.

MORITZ HONIGMANN.

Witnesses: :
ADOLPH MEYER,

JoH. HECKMANNS,
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