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Specification of Letters Patent.

Application filed February 18, 1909. Serial No: 478,718,

T6 all whom it May concern:

Be 1t known that I, AvoLea Soree, a. resi-

dent of the city of St. Joseph, in the county |

of Berrien and State of Michigan, have in-
vented certain new and -useful’ Improve-

ments in Steam Regeneration, of which the

following is a specification, reference being

had to the accompanying drawings, form-

ing a part hereof. ‘
The principal object of the invention is to
provide for the rapid transfer of:the heat

contained in exhaust steam into the gen-

eral body of regenerating liquid in a re-
generating chamber or accumulator. Unless

such transfer be very rapid, the temperature’

of the regenerating liquid in the accumu-
lator will be subject to sudden and wide
variation when the exhaust steam is deliv-

ered into the apparatus or apparatuses of

this sort in irregular quantities as is often
the case in actual practice, s

In accordance with the invention, the cur-
rent of steam, before being introduced into
the accumulator, is met by a shower of

liquid, as from the main body of liquid. in-

the accumulator; and this liquid is’ deliv-

ered into the current of steam in such finely |

divided conditicn or spray as to be thor-
oughly mixed with the steam which latter
is thus made to yield its heat up readily.
Moreover, the force of the current of steam
is sufficient to carry the: steam -ladened
liquid back again into the regenerator cham-
ber or accumulator. Besides this main fea-
ture, the invention includes the embodi-
ment of the same in an ‘apparatus, and its
coérdination with other features of the ap-
paratus. v _

The single figure of the drawings illus-

trates an apparatus. for carrying the im-

provements into practice, such figure being

a -vertical section through the apparatus.’

The regenerating chamber or accumulator
@ is provided with means b to introduce the
steam to be regenerated and with a dis-
charge conduit ¢ for the regenerated steam,
which leads to a turbine or other device
for the utilization of such steam. The
means b may comprise any suitable conduit
which preferably is led into the chamber a
from below and discharges into said cham-
ber at a point above the normal water level,
as shown. TFor the purpose of thoroughly
mixing the water of the accumulator with
the steain to be regenerated, said water is

duit b to the tank a.

delivered into the incoming current of steam
in the conduit b and in such a way that it
shall be picked up, thoroughly heated and
carried back into thie accumulator by said
current. To accomplish such circulation of
the water by the current of incoming steam,
a connection d is provided between the tank

"o and the conduit b, such connection pref-

erably terminating in a spraying device or
nozzle e, whereby the water will be delivered
onto.the steam 1n a more or less finely di-
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vided condition. In this way it will rapidly .

absorb the heat of the. steam and will be

borne upon the current of steam and carried

back up into the accumulator.

Embodied in the connéction d may be a
valve f which is operatively connected with
a freely swinging gate ¢ in the conduit .
Through the operation of some such means
as this, the delivery of water from the tank
a to the conduit & may be made to-depend
upon the delivery of steam through the con-
For instance, when
steam is being delivered- through the con-

duit b from say the exhaust of a recipro-

cating engine, such delivery may be irregu-
lar or it may stop. When the delivery of
steam hag stopped, this gate ¢ will assume
a -substantially vertical position. and will

‘close the valve f, while the latter wil' be

governed in the extent of its opening by the
degree to which the gate is raised by the in-
coming steam. Thus, the admission of water
from the tank @ is governed according to the
quantity of steam being admitted to the ac-
cumulator. During the time that the steam
is shut off in. conduit &, the pressure in
chamber ¢ gradually drops, and some of the
water contained therein evaperates into.ad-

ditional steam to opeérate the turbine. Such

evaporation causes & lowering in the water

level in the chamber, There are also prefer-

ably connected with the gate ¢, a valve 4
in a pipe ¢, through which live steam may

‘be furnished to the accumulator, and a valve

% in a pipe [ provided for the purpose of
furnishing water to the accumulator. These

‘arrangements are made in order to introduce

live steam to keep the turbine, or other en-
gine depending upon the supply of regen-
erated steam, in operation, when for some
reasen or other the reciprocating engine or
the particular device furnishing the exhaust
steam stops running for any considerable
period of time. The connections between
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the valves % and k respectively and the gate
¢ are such that when the gate i3 in a vertical
position the valves will be open. Tae open-
ing of these valves however, will not imme-
diately permit the supplemental steam and
water to be introduced into the accumulator,
for two other valves .» and n are provided
to control the precise instants of admission
of the supplemental steam and water. These
valves ave operatively connected with a float
o in.a small chamber p communicating with
the accumulator, whereby said valves are
opened whenever the water ievel in the ac-
Moreover,
the valve connections are such that the
valve m will open immediately as the level
of the water in the accamulator becomes
less than normal, and the valve n only after
the level has dropped to an abnormally low
point. As in the case of the water intro-
duced into the conduit b, arrangements are
preferably made to have the water from the
pipe Z sprayed upon the steam which is be-

" ing introduced through the pipe 4, and the
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accompanying drawing is made with this
preferable arrangement in view.-

In the apparatus illnstrated in the draw-
ing there i1s provided, in addition to the
chamber «, a lower chamber ». This lower
chamber receives the overflow from the up-
per chamber ¢ through an overflow pipe s
and discharges it through a draw-off pipe ¢
which may be led to a convenient point for
utilizing such heated water as may be dis-
charged from the accumulator. It is also
preferable to iead the supply conduit b
through the ‘lower chamber », so that the
heat of the exhaust steam being introduced
through this conduit may so far as possible
be conserved in the apparatus.

The operation of the device is as follows:
When the exhaust steam-is being delivered
through the conduit &, the gate g will be
raised according to the quantity of steam
passing underneath it and the valve f will
permit i proportionate quantity of water
from the accumulator to be sprayed upon this
current of steam. The latter will picIl)t up the
water and carry it back into the accumu-
lator thoroughly impregnated with the heat
from the steam. Above the discharge end of
the conduit » in the accumulator is a de-
flector %, and as the mixture of water and
steam strikes this deflector, the water will
be deposited thereon and will drip off again
into the tank. As soon as the gate ¢ has
been lifted by the incoming stéam, the valves

. & and % controlling the supply of supple-
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mental steam and water will be immediately

closed thus preventing any admission of

supplemental steam- or water so long as
steam is being introduced through the con-
duit b. When, however, there ceases to be
a delivery of steam through the conduit &
for any reason, the dropping of the gate ¢

. 1,015,277

will cause the valves % and % to open and
the valve f to close according to the precise
position of the gate. The turbine, or other
device for utilizing the regenerated steam,
now draws steam from the water in the re-
generative chamben until the heat stored in
such water is exhausted. to a predetermined
point. Such action will lower the water
level in the accumulator by a corresponding
amount and the float o will accordingly
drop and through i{ts connections will open
the valve m in the llive steam pipe thus ad-
mitting steam at a predetermined pressure
to the accumulator and keeping the turbine
in operation until steam is again supplied
through the conduit 5. If the supply of
steam to the accumulator from one source or
another is insufficient to prevent the level of
water therein from reaching an abnormally
low point, then the float o through its con-
nections with the valve in the pipe 7 will
cause water to be sprayed upon the steam
entering through the pipe ¢ The water
thus admitted will be heated and carried up
into the acewmulator until a predetermined
level of water has been rveached, when the
float will operate to shut off the supply of
supplemental water.. When the water level
in the accumulator rises_above the normal
level, it will be carried off through the over-
flow pipe and into the lower chamber

_whence it may be discharged through the

pipe 2. : :

Various changes may be'made in the ap-
paratus herein shown and described for car-
rying the present improvements into prac-
tice. For instance, it will be clear that the
delivery of the water upon the incoming
current of steam may be made use of in con-
nection vwith various other devices differing
both in construction and utility from the de-
vice illustrated and described in the present
case. It is also obvious that the invention
is not limited to embodiment in the ap-
paratus which has been produced herewith
for purposes of illustration and explanation,

I claim as my invention:

1. A steam regenerating apparatus includ-
ing in combination, a regenerating chamber,
a conduit for conveying steam to said cham-
ber, and means for delivering water from
said chamber to said conduit in a finely di-
vided state, the conduit being substantially
unrestricted beyond the place of delivery.of
the water, whereby the water is heated and
returned to the chamber by the steam flow-

ing through the conduit with only a slight

obstrnetion to the flow of steam.

2.. A steam regenerating apparatus includ-
ing in combination, a regenerating chamber.
a conduit for conveying steam to said cham-
ber, and means rendered operative by the
steam for delivering water from said cham-
ber {0 said conduit in amount approximately
proportiona? tn the amount of steam flowing
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" chamber, valve controlled means for deliver-.

and connections between said
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through said conduit, the conduit being sub-
stantially unrestricted from the place of de-
livery of the water, whereby the ‘water is
heated and returned -to the chamber by the
steam flowing through the conduit with only
a slight -obstruction to the flow of steam,

3. A steam regenerating apparatus includ-
ing in combination, a regenerating chamber,
a conduit for conveying steam to said cham-
ber, and valve ¢ontrolled means rendered op-
erative by the steam for delivering water
from said chamber to said conduit.

4. A steam regenerating -apparatus, in-
cluding in combination, a regenerating cham-
ber, a conduit for conveying steam to said
ing water from said chamber to said con-
duit, 2 vane located in the path-of the steam

I e vane.and said.
valve. . , L
8. A steam regenerating apparatusinclad-

ing in combination, a regenerating chamber,.

..a conduit for the introduttion of steam, a
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ipe terminating in a spraying nozzle to de-
iver liquid from said chamber into said con-.

~duit, a valve in said pipe, a vane in said

conduit, and operative connections betiveen
said valve and vane. : i

6." A steam regenerating apparatus includ-
ing in combination, a regenerating cham-
ber, ‘a conduit for conveying steam to said-
chamber, means for delivering water from
said chamber to said conduit whereby. the

.. water is heated and returned to said cham-.
85

ber, and means for preventing .the water
predetermined level in
said chamber, : . ]
7. A steam regenerating apparatus includ-
ing in combination, a regenerating chamber,
an expansion chamber, a conduit for convey--
ing steam from the expansion chamber. to
the regenerating chamber, means for deliver-
ing water from the regenerating chamber to
the conduit, and an overflow connection be-
tween the two chambers. : '
8. A steam regenerating apparatus includ:
ing in combination a chamber, means for in-
troducing stedm therein, means for intro-
ducing water ‘therein, and valve. controlled
means for regulating the introduction  of
both steam and-water by variations in-the

level of the water in said chamber.

9. A steam regenerating apparatus includ- |
ing 1n combination méans for supplying{

8

steam to be regenerated, a secondary steam
supply, a water supply and means controlled
by the steam to be regenerated for regulat-
steam to the apparatus.

10. A regenerating apparatus including in
combination, means, for supplying steam to
be regenerated, a secondary steam supply,
a water supply and means controlled by
variations in the level of water in the appa-

ing the supplies of water and secondary.

‘ratus for regulating the supplies of second-

ary steam and water to the apparatus.
11. A steam regenerating apparatus in-

cluding in combination, means for supply-.

ing steam to be regenerated, a secondary
steam supply, a water supply, and means for
automatically regulating the supplies of the

“secondary steam’ and. water to the regener-

ator whereby the secondary steam supply

‘will start to flow to the regenerator before

the water supply begins to flow. .

12. A steam regenerating apparatus in-

cluding in eombination means for sipplying
steam ‘to be regenerated,”and a secondary
steam supply,-a’ witer supply, and means
controlled by the flow of steam to he re-
generated and also by. the variation in level

of water in apparatus for regulating the-
“supplies of secondary steam and water.

13. A steam_regenerating apparatus in-

-cluding in combination a regenerating cham-

ber; means for supplying the steam to be re-
generated to said chamber; means for sup-
plying water and secotidary steam to the re-

said last mentioned supply means -opened

‘| and:closed respectively by the decrease and
increase of the flow of steam to be regener-
ated; and a second valve mechanism opened

and closed respectively:by the lowering and
rising of water in the regenerating appa-
ratus. - N _—

147 A steam regenerating’ apparatus in-
cluding in eombination means for supplying
steam to be regenerated, a second steam sup-
ply, means-for controlling the second steam
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supply by water in the ag)pamms and by .

‘the steam . to be reégenerate

This specification signed and witnessed
this 11th day of February, A. D. 1909.
S ADOLPH SORGE..
Signed in the presence of— '

Marsorie Rorrins,
Cazrie E. Jorpan. .

Copies of this patent may be obtained for

five cents each, by addressing
Washington, D. 0.”

the “Commissioner of Patents,



