(Nﬁ Model.). o N o
3 M. HONIGMANN,

-  UTILIZING EXHAUST STEAM.
. No. 381,244, - Patented Apr. 17, 1888 Lo

_

ko
-,
..-/
-

’H/f/j/!

Wilnesses: -

N.- PETERS, Photo-Lithographer, Washington, D. C.

.........

L T TR e T T
'''''''''''''''''''''''''''''''''''''
ul! .|I EILBRIGH: St HHTH EHTTY A EY PR FH L LR ] R




35

Usinn Seioss Burisr Orpll. <

MORITZ HONIGMANN OF G‘REVENBERG GERMANY B I

UTILIZINC EXHAUST STEAM

SPECIPIC'ATION formmg part of Letters Patent No. 381 244 dated Apnl 1'7 1388

Applicatmn ﬁled J anuar‘f 20, 1888 Senal No 361, 363. (No model -

'[..- .

To all whom it may concern: '
Be it known that I, MoRrITZ HONIGMANN

- of Grevenberg, Ger many, have invented a new

IO

and useful Improvementin Utilizing Exhaust-

Steam,of which the followingisa SpECIﬁGatIOH
This invention has for its object the restora-
tion of pressure to exhaust-steam of a steam-

engine, 80 as to render 1t capable of a,galn

working the engine.

panymﬂ' drawin gs of an appara,tUS for perfmm

1ng 1t.
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. palts of the apparatus, helemafter telmed
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Flgure 1 of the drawmgs represeuts an ele-

vation of the apparatus part] y in section. Fig.
2 represents a horizontal section of one of the

Slmllm letters of referernce deSIgnate corre-
sponding parts in both ﬁgures |

V' V?V designate aseries of cy]mde: S whlch,

are heated at their bottomsby furnacesand kept

- cool at their upper parts by suitable means, as
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by exposure to the.atmosphere. In these cyl-

inders are plungers P’ P* P°, which I call ¢“dis-
- placers,’”’ and by which the steam 18 forced from
‘on€ end of the eylinders to the other and from |
~ one cylinder to the next of the series, the cyl-

‘inderscom mumcabmg with cach other through

check-valves 9 #* ¥’ #*. The displacers work

freely in the cylmders S0 as to allow a suffi-
ciently free passage of the steam from oneside
~ to the other without requiring much power to
The displacers are very long,and
thelr surfaces and the adjacent surfaces of the
| cylmdersactas regenerators, thesteamin pass-
ing from the heated to the cooled end of the |
| cylmder imparting its heat thereto and the
‘heat being restored to the steam p&ssmg 1n the

work them.

opposite direction.

- The displacers may be eonnected toa crank |
-shaft, C, to. which rotary motion may be given
throun*h a pulley, R. The cranks of this shaft
are alternate] y at -diametrically - opposite

points, so that the alternate dlsplaeers will be
By this

at opposite ends of their cylinders.
arrangement the steam in the first cylinder is

- most heated Just when that in the second 18
. coldest. |
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During the downstroke of the dwplacer in

| which the gases flow to and fro.

and consequen tly more exhausb steam 1s drawn
in through a check-valve, #', from a receiver,
D’, into which the engine exhausts throughthe: - -
pipe v and valve »*. During the upstroke of 55;

the same dlbplacer the steam passes to the
lowerside and is heated, and that in the second

cylinder, V? is-at the same time passed to the

upper side and cooled by the downstroke of . o
‘the displacet therein, the result being that as 60__; .

The method which constitutes the mventmnj_ ‘much steam passes from the first to the second -

- will be described with reference to the accom-

cylinder as was drawn -into -the first eylinder
from the receiver, and this steam has attamed o

1 a higher pressure. =

During the’ upstroké of the dlsplacer in the 65

| 'Second cylinder the compressed steam is
‘heated,and thereby dttains a still higher press-
ure, and can either be discharged into another

receiver, D?, for high-pressure steam, which -~

-can be employed at will for any purpose,bemﬂ'.qo-- :

conducted off through the pipe ¢, or maybe

raised to a still higher pressure by being'led
intoathird cylmufier,Vd and so on. S
| valves ' #*7°r* prevent the return of thesteam

Thecheck .

forced from one cylinder into the other, so that 75 -

the heated gases can onl y exPa,nd in the dlrec
.tlon indicated. y

In this apparatus the regenerator pla,ys an’ o
1mp0rtaub part by effecting a preliminary cool- - .

| ing and heating of the steam or gases when 8o
“passing along the periphery of the displacer- .

piston from the one end of the cylinder to the .
other.

to the size of the a,ppa,ratus) formed in the. pe-'
rxphery of the displacer-piston, (see. Fig. 2,)

or in thegides of the eylinder and leading from

one end of the cylinder to the other, through o
A lengthof =

‘displacer of one meter, with grooves of the -

same length, constltutes an almost perfectly S
acting regenerator.. - 8 L
The operation of thlS 1mprwed system W111:-95',

‘be more thoroughly understood by the follow-- . -
ing figures. The exhaust-steam isheated from =~
100° or 150° Celsius. to 500° or 600° Celsiug, - - -

whereby about one-third of the volume of the._-__.',:; -
steam contained in one cylinder can be sent 100 )

into the next cylinder with a pressure which

theﬁrst cyhnder V';thesteam theremls cooled 118 about 1.8 greater t,han that of the exhaust - .f :
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The regeneratoris constituted by very =~
‘many small grooves (about two millimeters .~
wide and two to ten millimeters deep, and one 85 -
‘’hundred or one thousand in number, according = .~
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steam. From this may be obtamed the follow-
ing scale of pressures: |

Pressure of the exhaust-steam.

b -

e l First Second Third
REGB]T?% ab- ¢cylinder cylinder cylinder
1 oanhores absolute | absolute absolute

OSp * | atmospheres. | atmosphercs, | atmospheres..
| AR 1.8 1 1.3x1.8=3.2 | 1.8%x3.2= 6.7
2 S . 3.6 1.8X3.6=6.5| 1.8X6.5=11.6
s SO 5.4 | 1.8X5.4=9.7 ! 1.8X9.7=174

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 recelver provided with

a blow-off or safety valve, and only allowing

381,244

| the exhaust-steam to escape when the desired
- 20

1limit of pressure is exceeded. .
“What I claim as my invention is— -

The within-described improvement in the

method of utilizing exhaust-steam, consisting
in converting it into steam of a pressure higher
than the atmosphere by causing it to pass in
contact with heated surfaces and subjecting it
to mechanical compression during its passage
over sald surfaces, substantlally as herein set
forth.
- Intestimony whereof I havesigned my name

to this specification in the presence of twosub-
‘seribing witnesses.

- | MORITZ HONIGMANN
Witnesses: | |
ADOLPH MEYER,

JoHd. HECKMANNS,
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