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CORFORATION OF NEW YORXK,
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Specification of Letters Patent.
Application filed Septemiber 28, 1909,

Patented June 7, 1910.
Serial No. 520,003,

To all whom 1t may concern:

Be it known that we, Lovis C. Lopwen-
STHIN, a citizen of the United States, a resi-
dent of the city of Lynn, county of Tssex,
and State of Massachusetts, and Lzoxnarn
H. Dygr, a citizen of the United States, and
resident of the town of Greenwich, county

cof Fairfield, State of Connecticut, have in-

" pented a new and useful Elastic-IMluid Tur-
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bine, of ‘which the following is a specifica-
tion. .

The objeet we have in view is to inerease
the efliciency of turbine plants employing
multi-stage turbines, driving a plurality of
shatts, by rehezating the steam betieen sta ges
of the two or more turbines, by means inde-
pendently of the main steam generator, and
by simple and efficient apparatus.

“These and further objects will appear

|
/
g

from the following specifieation and the |

accompanying drawings, considered together

or separately.

In the drawings Figure 1 is
partly in section, of a fwin serew lay-out for
marine use, showing the two turbines partly
in section. Fig. 2 is an end view of the
same, partly in section. Fig. 3 is a sectional
view through the line 3—3 of Fig. 1. Fig.
4 is a detailed view of a modilication of
the reheater. Fig. 5 is a diagranmmatieal
view of the invention applied to single stage
turbines.  Fig. 6 is a different embodiment
of the same idea. Fig.'7 is a diagram-
matical view of a marine lay-out showing
the relation of the turbines to the generator.
Fig. 8 is a detail, also showing a modifica-
tion. -

In all the views like parts are designated
by the same reference characters.

In carrying ont our invention we provide
a plurality of elastic fluid turbines which
may be steam turbines, although the inven-
tion is not limited to the
fluid.

The invention is disclosed in the follow-
ing specification and illustrated in the drav-
Ings as used in connection with 1 turbine
of the horizontal type, but the invention 18
not so limited. :

According to our invention a plurality of
turbines are mounted on separate shafts.
On each shaft may be a single turbine of a
number of stages, or a number of turbines
of one or more stages each, located in co-

a plan view,

use of steam as the.

cated by 3—,

operative ariangement with the turbines, 55
and preferably between the two shafts, if
two shafts only are used, is a single stage
reheater, or a pluralify of reheaters in series
arrangement.  This reheater is divided into
sections, each of which is piped for con-
nection with the stages of different pressures
m the turbine. and is o arranged that the
clastic fluid from one stage will cireulate
through the proper section” of the reheator
before entering the next turbine stage of
lower pressure. The said reheater is pro-
vided with a furnace which is separate from
the furnace of the main generator: Pref-
erably a liquid fuel furnace is provided,
such furnace being susceptible of nice heaf

60

70

regulation, and also is capable of being

divided into sections located under the sepa-
ate sections of the reheates for governing
the temperature of each section of the said
reheater and its contents. .

A the drdwings, Fig: /5 1 is a main gener-
ator, 2 the veheatoer,

In Fig. 1 the tarbines are shown as indi-

3 Zach turbine is provided
with. the usual shaft 5, shell 6, divided by
diaphragms 7, into stages of different pres-
sures.  On the shur{s are wheels 8, contain-
ing rows of buckets of the usual form.

‘We have shown the invention as applied
to a turbine of the single wheel per stage
type, but it is to e understood that any
form of turbine may he employed. The
clastic fluid enters the stage of highest pres-
sure through a nozzle 9, and acts upon the
buckets of the first stage. In the stage is
a diaphragm 10, dividing the stage into two
parts withoat pressure difference. A pipe
11 leads from the anterior side of the. dia-
phragm 10 into the first section of the re-
heater 2. A sccond pipe 12 leads from the
same section of the reheater to the posterior
side of the diaphragm 10. The reheater
lustrated in Fig. 1 is shown as divided into
sections, four in number, corresponding to
the number of diaphragms 10. The rehenter
is shown as formed by the casing 13, the
fire box 14 at the bottom and smoke bhox 15
at the top. The tubes 16 connect the two
boxes. The casing 18 is divided into sec-
tions by partitions 17. The elastic fluid cir-
culates outside the tubes 16 and the gases
from the furnace of the reheater pass up-
ward from the fire box through the tubes
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16 into the smoke box and-are discharged
upward through the stack 18. It is appar-
ent that it is not necessary to have the
elastic fluid circulate outside of the tubes
and the hot gases circulate within the tubes,
as a different arrangement can be made, as

is well understood in connection with steam .

boilers. -

Tig. 8 illustrates an arrangement in which
the fluid circulates through the tubes, while
the gases pass outside thereof.

The ‘furnace 19 can be of any type, that
shown being for the purpose of burning
liquid fuel, such fuel being admitted
through the pipe 20. We prefer to so ar-
range the furnace that it-is in sections which
correspond in number and location to the
several sections of the rcheater, To that end
each section of furnace is provided with a
pipe 20 and a contrclling valve 21, as shown
in Figs. 1 and 2. It is possible by this ar-
rangement to regulate the flamie within each
furnace, and consequently regulate the tem-
perature of each section of the reheater. In
Fig. 8 is illustrated a thermodynamic device
94, located in cobperative relation with the
fluid contents of the section of the reheater,
and connected with the valve 21, so as to
automatically control the admission of fuel
to the furnace depending upon the tem-
perature of the fluid within the sections.
It is our purpose to use one such device in
each section of the reheater.

The two turbines are arranged in opposite
sides of the reheater, and each discharges
into a section thereof, as shown in Figs. 1
and 2. Tor ordinary purposes each turbine
is of the same size, and divided into the
same number of stages. The pressure in the
given stage of each turbine in the pair is
substantially the same, consequently the
stages of the reheaters may be used in com-
mon with the same stages of the turbine. 1f

desired to have separate stages in the re-

heater for corresponding stages-in the tur-
bine, it may be arranged, as shown in Fig. 4.

In the event that one turbine is being run
while the other is at rvest, it may be desirable
to cut off the connection between the turbine
and the reheater, and for this reason we
employ valves 22 arranged in the pipes 11
and 12.

In Fig. 5 we show a view of an arrange-

ment in which one of the two shafts is
shown as driven by three separate turbines
arranged in series. In connection with

‘these turbines are shown two reheaters also.

arranged in series. In Fig. 6 weé show the
same arrangement of turbines with a single
reheater. Both of these views show the ap-
plicability of the invention to turbineswhich
are not in stages. :

In TFig. 7 we show the applicability of the

960,357

invention to a marine plant in which a feed
water heater 23 is employed in the main 6§
generator 1. The advantage of using the
reheater separate from the main generator

‘is apparent, particularly in connection with

a feed water beater. The temperature of
the fluid between stages may be accurately 70
controlled, by means of the separate fur-
naces, and this may be entirely independent

“of the action of the feed water heater 23.

Certain broad features herein disclosed
are not claimed herein, but ave claimed in 75
our co-pending. applications for patents filed
September 28th, 1909, and numbered 520,001
and 520,002. :

In accordance with the provisions of the
patent statutes, we have described the prin- 80
ciple of our invention, together with the ap-
paratus which we now consider to represent
the best embodiment thereof; but we desire
to have it understood that the apparatus is
merely illastrative and that the invention 8%
can be carried out in other ways.

Having now described our invention, what
we claim as new and desire to secure by Let-
ters Patent, is:— )

1. The combination with a plurality of 90
clastic tluid turbines, on separate shafts, of
a reheater arvanged between the turbines.

2. The combination with @ main fluid gen-
erator and a plurality “of elastic fluid tur-
Dines, on separate shafts, of a‘reheater be- 95
tween the turbines and having a furnace in-
dependent of the main generator.

3. The combination with a plurality of
clastic fluid motors, arranged 1n stages of
different pressures, of a common reheater, 106

‘divided into sections, and connected to cor-

responding stages, and a means for inde-
pendent firing. -

4. The combination with a plurality of
stages of equal pressures in separate motors, 10%
of & common reheater section, and & means
for independent firing. »

5. The combination with a plurality of
elastic fluid motors, of a' common reheater,
fuel controlling means for the reheater, and 11¢
automatic means for controlling admission
of fuel corresponding with temperature of
the steam. e o

This specification signed and witnessed:
this 28rd day of Sept., 1909, and the 30 day 115
of August 1909 respectively. L

: LOUIS C. LOEWENSTEIN.
, LEONARD H. DYER.
Witnesses to signature of Louis C. Loewen-

stein: .
© Joun A. McManus, Jr., .
Hexry O. WESTENDARP., g
Witnesses to signature of Leonard I
Dyer: = -+ . N : ‘
Joun L. Lorson,
Axya L. TERRELL.



