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UNITED STATES PATENT OFFICE.

WILHELM SCHT:EDT, OF WILHELWMSHCOHE, WEAR CASSEL GERMANY, ASSIGNOR TO
SCHMIDT 'SCHE HEISSDAMPY-GESHLLSCHAFY M. B, I, OF CASSEDL, GERMANY, &

. CORFPCRATION. ‘ \

WﬁBINED RECIPROCATING ENGINE AND TURBINE PLANT.

1,045;,6@3’; : . ' i /on.of Letters Patent.

Ty all whom it may concern!

Be it known that I, WrimeLss
subjest of the Hing of Prussia,
Germany, vesiding
Cassel, Germany, heve invenisd 2 new wnd
wsefut Linprovement. in. snd Relating to
Combined Recinrocnting Engines and Tur-
Plgnte, of which the following is 2
ation,

\
ScuMIDT, 4
Emperor of

lante of the typs
the high pressure
iprocating engin
ment of & turbineg,
T small dimen-
he working parts to utilize efi-
¢ high pressure-steam with an ex-

mparatively

* pansion yatic reaching to the sxtreme iimit
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of possible expansion st the low pressure
‘f_"(

end.  Such an advantageous result cannot

' b obtained either with reciprocating engines
* glons or with turbines

_ alone” One of ihe
disadvaniages In combined plants of the
ahove type as hitherto constriieted, lies n

the fact-that the steam in the high pressure

siement becomes more or less saturated with
tnbricating oil; end when such sfeam passes
to the low. pressure glement, it becomes de-
posited on the turbine blades and reduces
e slicioncy of the turbine. The ‘removal
‘of the, il deposited from the turbine biades

" ig'a Jificult and expensive operation. Fur-

ther, in addition to being deposited on the
furbine blades, oil is also deposited in the
condenseér, thereby diminishing the vacuum
attsinable, and effecting a’ further reduction
in the efficiency of the plant. If, in order to

remedy the above defect, an 0il separator is |
interposed between the reciprocating engine

.and the turbine, a complete separation of the

oil from the steam cannot be effected, as the |

delays the formation of the
and condenser, but

separator merely
deposit in the turbine
cannot eradicate it.
The object of the present invention is to
provide a plant of the type above indicated
in which all access of oll to the interior of
the turbine and condenser is prevented.
According to the present ~invention, &
steam generator is, arranged between the
reciproeating engine and the turbine, so that
the steam generator is heated by the

haust from the reciprocating engine and
supplies the steam for driving the turblae.

By means -of my inventicn, not only is
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applisation fled Juas 3, 1012, Serial No. 702,418,

the intarior

denser kept perfectly free from -oily de-

posits, but the interposed generator also !
keaps the malw

an accuruiator which
v generator protected against injary in
£ sudden variations of the lead.
tor festuve is of considerable im-

n cases where steam of very high
pressure is employed, as steam generacors of
i have wsuslly . very small water
- cannot respond easily to large
the ‘load. 1In such ciream-
largor water space of the inter-
poscd steam generator exerts an equalizing
actien, and allows the turbine, which as is
well-known, . is able to bear considerable
overloadiug, to sbsorb the inequalities in the
load. The drop in pressure of the steam
during its conversion, is small, while the loss

&~

of heat in the steam generator is also small,

as the latent heat of the exhaust steam of the -

high pressure element is 2lmost whelly
transmitted to the steam evaporated in the
generator. : _
"The depesition of oil on the heating sur-
#hces of the intermediate steam generator
does '
ing prewsure thereof islow and the gener-
1y b suitably constructed so as to be
rendily clesned. -
1f necessary, an oil separator way be in-
serted. between thée high pressure e¢lement

o

of the turbine and the con- &
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not cause any great injury, as the work-

and the steam generator in order to reduce -

the oily deposit on the heating surfaces
thereof. - '

. N,
Tn some cases a superheater may be ar-

ranged between the interposed steam gen:
erator and the turbine, which superheater
will get very efficiently in view of the fact

90

that the steam upon which it operdtes is-free - ’

from admixture with ofl.  Such aterme-
diate superbeaters in combined plants as
seretofore ' constructed, are very quickly
renderad useless owing to the deposition of
oil on their heating surfaces. "This disad-
vantage is obviated by means of the present
invention. ’

The advantages of the present invention
are particularly apparent in these circum-
stances in which steam of very high pressure
is employed,
rersion of
Hest.
The accompanying drawing wh‘lch\)‘_’orms

the steam are then relatively

4 the losses caused on thercon- !
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2.

part of my specification illustrates diagram-
matically one example of a plant constructed
according to my improvements. »

[n carrying my invention into effect, T
{'n'(wido, a high pressure element, a, and a
ow pressure clement, 5. The high pressure
eloment consists of eight siugle acting high
pressure reciprocating engines situated in
one plane, and acting upon a common shaft,
. The low pressure element. consists of a
steam turbine acting also upon the shaft, «
A steam generator, d, is arranged between
ihe engine, «, and the tarbine b,. while a
superheater, ¢ is interposed hetween the gen-
erator, d. and the turbine, . The engine, «,
is supplied preferably with superheated
steamn from a suitable generating plant, by
way of the steam chests, ¢. After perform-

ing this work in the engines, the steam ex-
hansts through the pipe, 2, to the steam gen-

crator. d. giving np s heat to {heheating sur-
faces {hereot, and hecoming condensed into
water which is drawn off threugh the pipe, 7.
The steam generated in the generator, d,
passes into the superheater, e. preferably
heated by high pressure boiler steam, where-
in it is dried or superheated, and thereafter
lod to the turbine to perform work therein,
The oxlanst from the turbine passes fo a
condenser, of any of the asual forms, The
water of condensation of {his condenser, i
almost chemically pure, and may conven-
iently be used. as feed-water for the gen-
erator  thns preventing the deposition of

genle (herein, or the condensed water may

he nsed for any other suitable purpose.

Tustead of the arrangemcnt above de-
seribed. T miay in some eases arrange that
the high pressure element and the low pres-
cure element work upon independent shafis
instead of a common shaft. Also a plu-
ality of independent high pressure clements
may have one or more common Tow pressure
clemnents. :

T wish it to be understood that T do not
wish my invention to be Timited to the exact
arrangement which 1 have described, as it
i« evident {hat modifications may be made
therein without departing beyond the scope
of my invention.

Having now particularl deseribed and
ta) '

1,044,693

ascertained the nature of my said invention

and in, what manner the same is to bé per-
formed, T declare that what T claim is—

1. Tn a plant consisting of a combination
of n reciprocating engine and a turbine, the
arrangement of a steam generator hetween
the reciprocating engine and the turbine and
means for heating the steam generator by
the exhaust from the reciprocating engine,
whercby the steam generator supplies the
steam for driving the tarliine, substantially
as deseribed. ‘

9. In a plant consisting of a combination
of 2 reciproeating engine and a turbine, the
artangement of a steam generator between
the reciprocating engine and the turbine and
means for heating the steani generator by
the oxhaust from the reeiprocating engine
whereby the steam generator supplies the
steam for driving (he turbine, and a super-
heater, interposed hetween the steam gen-
erator and the low pressure element, sub-
stantially as described. ~

3. Tn a plant consisting in a combination
of several single-ncting high pressure re-
ciprocating engines and a turbine. the ar-
angement of a stean generator between the
réciproeating engines and the turbine and
means for heating the steam generator by
the exhaust from the reciprocating engines,
whereby the steam gonm':ll(n"s.n])pli(‘s the
sfeam for driving the turbine, substantially
as deseribed. . B '

4. Tn a plant consisting in n combination
of eight single-acting high pressure reeipro-

miing engines situated in one plane-and a

{urbine. the arrangement of a steam gen--

erator between the reciprocating engines and
the turbine and means for heating the steam
generator by the exhanst from the recipro-
cating engines, whereby the steam generator
supplies the steam for driving the turbine,
cubstantially as described.

Tn testimony whereof T have heveunto set
my hand in the presence of two subscribing
witnesses, '

WILHELM SCIIMIDT.

Witnesses:
Juius i“meK,
Eovont DOETTLOFY.
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