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UNITED STATES

PaTENT OFFICE.

RUDOLF M. SCHOTZKO, OF TACOMA, WASHINGTON.

APPARATUS FOR RETURNING EXHAUST-STEAM TO BOILERS AND HEATING FEED-WATER.

SPECIFICATION formmg part of Letters Pa,tent No. 512 993 dated January 16, 1884.
) Application filed Apnl 13, 1893, Serial No 470,241. (No model.) -

To all whom it ma,y CONCErm:
-Be it known that I, RupoLr M. SCHOT?KO

a citizen of the United States, residing at |

Tacoma, in the county of Pierce and State of

‘Washington, have mvented certain néw and

useful Improvements in Apparatus for Re-
turning Exhaust-Steam to Boilers and Heat-
ing Feed- -Water; and I do hereby declare the
followmcr tobe a full, clear, and exact deserip-
tion of the invention, such as will enable oth-
ers skilled in the art to which it appertains to
make and use the same.

My invention relates to means for return-
ing exhaunst steam to boilers,and also a com-
bination of such means with the feed water
supply of steam boilers; and its objects are,
first, to save the exhaust steam and return i¢
to the boiler for use aslive steam after it has
been re-heated in the boiler to the original
temperature,—and, second, to utilize th’e heat
of the exhaust steam on its way back to the
boiler for heating the feed water from a pump
or force supplying apparatus.

My invention consists, first,in an auxiliary
duplex steam pump, in combination with an
exhaust steam pipe of a main engine and the
discharging end of the water supply pipe of
a steam boﬂer, and second, it consists in a
duplex steam pump, in combmatlon with an
exhaust steam pipe of a main engine, a steam
reservoir around a portion of the supply pipe
of the feed water foreing apparatus, and the
boiler, as will be herelnafter descmbed and
claimed.

In the accompanying drawings, Figurel is
a top view of a main steam engine, boiler,and
a water supplying apparatus of ordinary con-
struction, showing my improvements inter-
posed between the same and connected there-
with, Fig. 2is a vertical longitudinal section
of the means for heating feed water on its re-
turn with the exhaust steam to the boiler.
Fig. 3 is a vertical section through one of the
cyllnders and the steam chest of the auxiliary
duplex steam puwnp,and Fig.4 is a horizontal
section of the duplex steam pump on a line
just above the gate valves.

A in the drawings is the main steam gen-
erating boiler; B the main engine connected

to the boﬂer by live steam pipea; Ca steam

pump or other forcing feed water stipplying
apparatus for the boiler.

D isa duplex,auxiliary steam pumping ap-
paratus connected to the steam engine by an

“exhaust steam pipe E and by means of a

steam storing reservoir I and pipe G leading
into the steam chest, I of the duplex steam
pump D, and'with the boiler by means of pipes
LY, I3 15 14 15 151515, 1% The pipe E is pro-

~v1ded With a rrate or check valve E’, the pipe

G with a cut off valve g, the pipes 1 U, I8 14

{ I5, and I® with check valves 1,2, 3, 4, 5. - The

valves J, I, J2.J% of the duplex steam pump
open downward into the steam cylinders K
K’, and each of the eylinders discharges al-
tcrnately at its forward and rear ends; the
forward discharge of cylinder K being into

pipe I and the rear discharge into pipe I4,.

while the forward diseharge of eylinder KX’ is
into pipe I’ and the rear discharge into pipe
I8, The discharge from both cyhnders flows
into pipe I5, and thence along pipes I¢, T, I8,
I into the boiler A to be reheated. The pis-
ton rods b b’ of the duplex steam cylinders K
K' may be connected to a duplex crank ¢, on
the shaft of which may be a pulley d from
which a belt e may pass and connect the du-
plex steam pump with the power shaft ¢’ of
the main engine; or the duplex steam pump
may be worked by a small duplex enginé in-

dependently of the main engine, but it is pref-
erable to take a small amount of live steam

power from the main engine boiler; or a por-
tion of the exhaust steam from the reservoir
might be made to operate an independent
auxiliary duplex engine.

It is evident that as the operation of the
duplex steam pump continunously forces the
steam, the respective check valves operate in
the usual manner of such valves, to prevent
theback flow of the steam into the said pump.
It is always necessary in order to insure the
entrance of the steam from the duplex pump
into the boiler to connect the steam return
pipe with the water supply pipe of the boiler,
and thereby unite the power of the water
supplying apparatus with that of the duplex
pump and thus have the water and steam in-
jected together into the boiler.

If it is desirable, and I believe it will be
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found so, to heat the feed water .on.its pas-
sage 1o the hoiler, the feed :pipe L may be’
passed through the exhaust steam storing
reservoir, and the portion within the reser-:
voir may be enlarged, or have its heating sur-
face increased by .corrugating it spu;allv ,
Under this construction ‘the -water pipe-will’
be connected with the branches I" I8 I° of the
exhaust steam pipe leading to the hoileribe-,|
yond the duplex steam pump.

The reservoir will be provided with an ordi-
nary steam :gage f.and safety valve f’; .and;
in the pipeE leading into the reservoir F.and’
the pipe G leadmg into the duplex -steam’
pump, the cocks E’ g, are provided so that-
‘the.steam-may ‘be -eut. .off ventirely from both
the reservoir and the duplexsteam:pump.and -
all back presaure.avoided.as.oceasion may re-
guire.

By .my dinvention :a wvery -greab saving in:
waste .of steam usually exhausted ingoithe!
:atmosphere,will'be effeeted; and;in addition, !
faeed water .may ‘be heated .on its way o ‘the
boiler-and finglly, with the exhaust :steam, |-
forced :into :the :boiler, by the .dnplex pump,
and thus .economy in ‘fuel and M'ater e ef-
fected.

What I claim asmy iinvention js— ‘

1. The relative:arrangement and.combina-|

512,993

tion of the exhamst pipe.of the main engine,
the exhaust .steam zecaiver, the feed water
supply pipe leading to the boiler, the feed
water supply pipe passed through the re-
ceiver,the duplex pump in operative connec-
tion with the exhaust steam receiver and the

feed water-pipe,-and-suitable means for con-

necting the duplex pump with an engine for
opera.tmg it, mubstantially :a8 deserxbed

2. The duplex steam pump having a single
steam chest, two cylinders, two plstons and
four gate valves opening dewnward into the

cylinders.and four valve-controlled discharge

30

35

40

pipes leading: out of the cylinders, in combi-

nation with a steam:engine for operating the
duplex pump,.aateam bmler, - main steam
engine, :an .exhayst steam -receiver:with con-
neetions leading out:to the :suction pipe of

{«duplex pump,feed watersupply pipe Jeading

ito thehailer,and conneetions: fherewithlead-
ing from :the .diseharge pipe-of said duplex
pump, anbstantislly as:desaribed.
In testimony whereof I:hereunto .aflix my
signature in presenceof iwo-witnesses.

RUDOLF M. SCHOTZKO.

Witnesses: .
E. T. ENWICK,
C..CALVERT JHINES.
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