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- To all whom it may concern:.

- Beit known that I, EILERT O. SCHARTAU, a
- citizen of the United States, residing in the
city and county of Philadelphia, and State of

5 Pennsylvania, have made a new and useful in-

vention by means of which exhaust-steam is’

- . practically revived or regenerated; and I do

|

-

hereby declare that the following is a full,

' clear, and exact description of the invention,
10 reference being had tothe accompanying draw-
ings, same forming a part thereof. =~

It is.a known fact that to convert a given

quantity of boiling water into steam requires

- about six times as much fuel as would be nec-
15 essary to raise the same water from the freez-
- ing to the boiling point. _

- important relation to the economy of steam-
| power; and my invention has for its object the:

conservation of exhaust as steam, same to be

utilized for immediate duty in the cylinder of
- the engine. - o
- The process of regeneration of exhaust:
steam, as herein get forth and claimed by me,
~ is based on the theory that steam is an elastie
25 fluid which (when compressed) increases In
| expansive power proportional to its decrease
in volume. = - T
- Condensed steam (exhaust) is treated by me.
- asanelastic fluid, which Irevive or regenerate
-3¢ by means of compressionin the manner herein
- specified, and illustrated by the accompanying
drawings, in which the steam-cylinder A is

- 'represented in vertical section in Figureland

- in sectional plan in Fig. 2. - With the steam-
35 cylinder A are connected cylinders B and G,
‘same constituting exhaust-reservoirs with a
 united steam capacity less than that of the

" steam-cylinder A. The greater or less com-
pression of the exhaust-steam is regulated by
valves ff. If a required maximum compres-
~ sion of the exhaust is only temporary, then the
turning open air-valves g ¢ must be simul-

taneous with the shutting of valves ff. Con-

sequently, by again reversing these valves the
effective operation of the reservoir C is re-
sumed, with the result. of a minimum com-
pression of the exhaust-steam. = The reservoirs
- for exhaust, B and C, are provided with loaded
~ valves ee¢, same having for object the relieving
so the engine of any occasional back-pressure.
W is the steam-pipe coming from the boiler.
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This ‘result has an

‘a rebound.

‘ing motions in the exhaust-reservoirs B andC

voirs B and C, while simultaneously on: the _
other side of these piston-heads the propulsive . - -
| foree imparted to them by.the connecting: - .-
| erank is acting on the exhaust when (regen- - - -

- Fig. 3 represents in sectional plan,.and Fig. -
4 in transverse section, the combined steam- - -
cylinder A and exhaust-reservoirs B and C.- -
In these figures are shown complete sectional 55
views of the steam-chest H, illustrating the .~ .
operative relation of the steam -regulating.

valve V with the operating-pistons Dand LL. - * B

~ Fig. b represents in vertical section a steam-.

eylinder, A, operating with only -__oﬂe_-exhé;}l_Sb’eg 60
‘reservoir, B. ~ -~ -
| The modification madein the position of the . =

steam-ports m and =, as shown in Fig. 5, has .

for result an economy of the live steam .re- . -
quired in the process of regenerating exhaust. €5
-In this process the admission of livesteaminto = =~
the steam-cylinder is regulated by means of -~
‘the common slide-valve or any other known: - - -
| steam-regulating valve, because no specially-..
constructed valve or valves are required for 7o ..

‘that purpose. The required compression for .

»

Teviving exhaust is proportional to what the ..

steam hag lost by condensation. Congequently,

if the condensation of the operating-steam is .~ - - =
reduced to a minimum, (by preventing theloss 75 . -

of heat,) then the process of regenerating ex- -
haust . can successfully be. effected within a - .

reservoir of equal steam capacity with that of

the steam-cylinder, because the velocity and '

exhaust, while that steam is passing from one -.

‘cylinder to another. Naturally: this hagfor. - e

result the producing alike a compression and

. Pistons L'L are eonnected to & revolving

crank or cranks, the working-points of same S
being in a direction opposite to that of the . . -

crank connected with piston D. - By this ar-
rangement an independentaction issecured-to -
pistons L L, and their descending and ascend- qo

have for result the producing a double effect— -

namely, on one side of the piston-heads LoLi .

a vacuum for passing the exhaust into reser- .

erated by compression) it-is passing from the - o

- tr 4 -
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| BﬂhaUSﬁI’BSGIVOILS B and C 'int,o' thesteam- 100
~ Explaining the operation of my invention; . =
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| force propulsion and vacuum are acting onthe 8o~
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let us suppose that piston D has made a full
stroke and is on the point of ascending, a po-
sition illustrated by the drawings in Figs. 1
and 3.
which was below the piston-head D has passed

We find, then, that all the exhaust |
3, and on entering into reservoirs B and C the

- 381,172

| pressure on plston head D of revived exhausb
and live steam. On the raising of the piston 25
‘D all the exhaust now above the same is car-

ried upward and through exhaust-ports R and

‘exhaust-steam is forced downward by the com-
bined action of propulsion and vacuum, in the 30

manner herein set forth. -
- What I claim as my invention, and desire to

| § secure by Letters Patent of the United Stdtes
1IS—

As a means for 1egeneratlng exhaust-steam, 33
the combination, with a steam-engine cylin-
der, of one or more cylinders, B and C, same
constituting a reservoir or reservoirs for ex-
haust-steam, their united capacity being less
than or equal to that of the steam-cylinder, and jo0
the piston or pistons L L, all arranged and

Operatlng substantially as set {forth.
EILERT O. SOH ARTAU.

through the exhaust-ports T and U, and on
entering into reservoirs B and C been drawn

upward by the vacuum produced by the as-
-cending pistons L L. Having been forced (by
10 the momentum imparted to piston D by the
- fly-wheel of the engine) into a space of less
- steam capacity than that which it occupied in |
the steam- cylinder A, the exhaust is com-
pressed, regaining by thls process in expansive |
power what it had lost by condensation. Thus r
revived for active duty, the exhaust re-enters
~ into the steam- -cylinder A, alike by force of its
1ncreased expansion and by propulsion. At
this point of the operation the slide-valve V,
20 as shown in Fig. 3, has a position of shuttmg
Witnesses:
WILLIAM S. TOLAND,

HENRY WUNNING.

- off the admission of live steam through the
steam-port m, leaving open steam-port n, with
the result of a s1multaneous a,nd combmedl |
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