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To all whom it may concern:

~ Be it known that I, Franz BURGER, 2 citi-
~.zen of the United States, residing at Fort
- Wayne, in the county of Allen and State of
5 indiana, have invented certain new and use-

ful Improvements in Compound Steam-Tur-
bines, of which the iocllowing is a specifica-

t1on. | o
- My invention relates to improvements in

to turbines in which the motive fluid is project-

ed against the periphery of revolving wheels
provided with buckets and arranged in sepa-
rate compartments, so that the motive fluid
will operate upon the compound principle;

15 and it consists in the various features of con-

struction and arrangement of parts, having
the general mode of operation substantially
as hereinafter more particularly set forth. =
- Referring to the accompanying drawings,

zo wherein is illustrated a preferred embodi-

ment of my invention, Figure 1 is a side

view, partly in section, of the turbine.

g, 2 is an ead view, also partly in section;
and Iig. 3 1s a side view, partly in section, of

25 an improvement for supplying Superhe.a,ted

‘water to the turbine. |
~ While the broad features of my invention
may be carried out in different details of con-
struction and arrangement of parts. which
io can be varied by those skilled in the art, I
have shown in the accompanying drawings a
typical turbine which embodies the essential
Teatures of the invention and have also illus-
trated one means, broadly considered, of
35 supplying the superheated water to be ap-
plied to the turbine in the manner hereinai-
ter set forth. | | |
The turbine comprises a base 5, upon
‘which is mounted a circular casing 2, which

40 1s provided with a hub 8, and connected to

this casing in any suitable way is a cover or

head 1, also provided with a hub 7, and this

casing provides a steam-pipe compartment
provided with a. suitable outlet or exhaust
Also mounted on the base and
connected to the casing 2 is another similar
casmg 3 of smaller diameter than the first

- casing and also provided with a hub 9, and

this casing forms a second steam-pipe com-

5¢ partment, which is provided with a suitable

~nlet and outlet, hereinafter described. Also
~ connected to this second casing is another
simiiar casing

| of o smaller size than the other casings; and

this forms a smaller steam-pipe compart-
ment provided with suitable inlets and out-
lets, hereinafter described, and all these .cas-

', .Pa.téntad J s;m;é:n. 1, d 7.

mgs are secured together to form a combined

compound casing providing three separate

and independent compartieants, each having
suitable Lnlet and outlet connections, and the
nubs of the separate casings combine to form
a support for the shaft 16. - .-
L hawve thus described and illustrated a
compound turbine providing three separate
compartments ol different sizes; but is it un-
derstood that the number of compartments
may be varied, and the particular constrie-
tion and arrangement of casings will also vary

according to the particular circumstances of -

any special embodiment of my invention.
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Mounted on and secured to the shaft 10

are a series of bucket-wheels, and while thege
wieels may be variously constructed I have

shown each of them as comprising a disk 22,
projecting irom a central hub 23 on the shaft

18, and each 1s provided with a series of buck-
ets 11, 12, and 13, arranged at or near the pe-
viphery of the disk and provided with a rim

24 at their ends opposite the disk, so as 1o

close the buckets on their sides, while they

75

are open on their outer and inner. periph-

eries. in this instance these buckets are
snown 1n the form of curved plates extending
betweea the disks and riins of the bucket-
wheels, the edges of the curved plates being
practically in radial lines projecting from the
ﬁubs of the wheels. There 1s also provided
m each compartment in connection with each
bucket-wheel a series of vanes 186, and these

{:}f.s

are shown as formed on or atiached to the -
various portions of the casings, so that.a

number of these vanes extend within the in-
ner periphery of each bucket-wheel, and they

| are arranged adjacent the buckets where:the

motive fluid is to be delivered to the buckets,

and these vanes may vary in number, but.

preferably do not extend entirely around the
bucket-wheels; but only adjacent the buck-
ets in the immediate vieinity of the nozzles.

Arranged.in proper relation to each bucket-

©
e
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wheel 1s a nozzle, and while the specific con-

struction of these nozzles may vary and, in

fact, do differ from each other,in the :con-

struction illustrated I so arrange them that

4, provided with a hub 6 and | their delivery end or mouth is cut away to
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conform substantially to the curvature of
the bucket-wheel to which it is applied and
so that the mouth will cover a plurality ot
buckets, four or more being shown in the
drawings, and also so arranged as to deliver
the motive fluid to the periphery of the

wheels in contradistinction to the usua: ar-

rangement of delivering to the sides of the
wheels. Thus in the drawings, 15 is a nozzle
arranged to deliver the motive fluid tan-
gentially to the buckets 11 and to receive 1ts

‘supply of motive fluid from any proper

source outside of the turbine, one being here-
inafter described. The nozzle 18 is similarly

arranged to deliver its motive fluid to the

buckets 12, and it is shown arranged to Te-

ceive its supply from the smallest compart- |

ment 4 through the medium of a pipe 17.
The nozzle 20 likewise is arranged to deliver

motive fluid to the buckets 13 and to recelve

from the intermediate compart-
pipe or connéction 19. It
that the motive fluid 1s

its supply
ment through the
will thus be seen

“ first supplied to the buckets of the smaller

bucket-wheel, which is inclosed in its own

~ separate and independent compartment, and

30
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then the fluid is taken from this compart-
ment and delivered to the second bucket-

wheel, which is similarly inclosed, and so on

from this to the last bucket-wheel, also scpa-
rately inclosed, from which after the motive
fluid has practically expended 1ts energy 1t
is- exhausted to the air or a suitable con-
denser, and in this way the compound effect
of the motive fluid is produced in driving the
shaft and producing power and practically
all the energy of the fluid expended in useful
work. | |

The motive fluid ‘to be supplied to the
compound turbine is in the form of super-

heated water, and this is supplied to the

45

or delivery
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nozzle 15, and the superheated water im-
pinges upon the buckets adjacent . the open
mouth of the nozzle, and T therefore make
ase not alone of the velocity of the motive
fluid, but also of the pressure of the same.
By covering
end of the nozzle and extending
it in the manner shown leakage between the
wheel and nozzle is reduced to a mimmum,
but the fluid after impinging on the buckets
reacts upon the vanes 16 and then flows into
the inclosed compartment containing the
wheel, and this impingement on the vanes
also tends to rotate the wheel, giving more
After the superheated water has

sen delivered to the first bucket-wheel and
after it expands into steam and fills, the
smaller compartment it is under a consider-
able pressuce and ‘passes through the com-
partment through the pipe 17 and nozzle 18
16 thenext larger bucket-wheel, where 1t 1m-

pinges upon the bucket 12, again acting in

. the same way as béfore and expanding into
the compartment,containing the wheel, and

a series of buckets by the open

840,089

' from this it is again led, as through the pipe
| 19 and nozzle 20, to the next-and in this In-

stance the last bucket-wheel, impinging
upon the
ergy therein,
panded so as
nomically exhausted to the atmosphere or
condensed. It will be noted that the nozzles
19 and 20 increase in size relatively to the
first nozzle, and the size varies in accordance

after which it has been ex-

buckets 13 and expending its en-

to be in a condition to be éco-

70
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with the expansion of the motive fluid In the

compartment from which it 1s received.
As above intimated, I

steam, and. this water will flash mto steam
the instant it leaves the buckets of the wheel

supply the first
wheel with superheated water instead of

30

or when the buckets (Fass the nozzle. -~ The

water will thus expend its energy or velocity
against the buckets and will expand Into
of the reduced pressure on the water in the
compartment, but there
under a relatively high p
partment, which, as &bove intimated, will be
transferred to the next compartment, where
the steam expends its velocity on the buckets

stoam in the first compartment on account

will still be steam
ressure in this com-~

QO

and still further expands in this compart-

ment, and so on until it has reached the last
bucket-wheel and compartment, when 1t
will have expended substantially all of 1ts
energy. -

The advantages of using superheated wa-
ter in preference to steam in connection with
the first or smallest, bucket-wheel are very
substantial. It is well known that water in
its liquid state cannot exist at a temperature
above 212° Fahrenheit at atmospheric pres-
sure. 1f the pressure is increased, the
evaporation of the water or the formation of
steam decreases. The increased pressure
means increased temperature of the water.

95
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Water in a steam-boiler at two hundred .

pounds pressure has a temperature of 3817
Fahrenheat.

“hundred pounds has a temperature of 327°

Fahrenheit, and thus there is a drop of 54°1n
temperature with a fifty per-cent. reduction
in pressure. In view of this as soon as the
superheated water leaves the nozzle and the
buckets it must be converted 1nto steam on
account of the reduced pressure, but not re-
duced temperature. Thus the pressure in
the first compartment is about fifty per cent.

‘that of the boiler-pressure, and under this

steam formed in this compart-

pressure the Mpar
smitable pipe

ment is transferred through a

Steam at a pressure of one

11C

11‘5'
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and nozzle to the mext bucket-wheel, and

after leaving this wheel it will further expand
in the compartment surrounding the wheel
and be at a relatively lower pressure—in the
instance suggested about fifty pounds pres-

125

sure. . From this compartment the steam

passes to the third nozzle and again expands
after impinging upon the buckets of the third

| wheel until the pressure is reduced 0 & rela-

130



tively small amo unt When it, can be-exhaust-

ed or condensed.

Among some of the advanmges thamod _

~ by the use of superheated water instead of

10
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steam may be mentioned the following: It
requires a considerably smaller conducting-

pipe to carry the proper amount of fluid to |
~produce a given amount of power, and the -

cooling eflect 1s proportionately reduced.
Again, water being a liquid can carry more

calorics than the gaseous steam. Therefore

it is less affected by cooling effects from the
outside. Iurther, the 1mpact of the water

against the bucket‘ on the wheel is propor-
nder the same degree of
pressure as the difference of denﬂty is be-

tionately greater
tween the water and steam. No more water

were converted into -steam in the boiler or
source of supply and then delivered to the

- turbine, and the same number of calorics
- would ha,ve to be utilized in both cases to

25
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produce the superheated water and steam.
While various means may be used to sup-

ply the buierheated water to the turbine, in

Fig. 3 I ave illustrated one t,omrement
means comprising a boiler A, having a pipe
B connected to the boiler below the water-
level, (indicated at C,) and, this pipe is shown
as extendmg into the flue D under the boiler
and being formed into a coil E, by means of

which the hot gases from the fire under the

boiler tend to superheat the water in the ¢qpil

~ From this coil the pipe extends to the nozzte

35
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15, and there 1s conveniently provided a cut-
~ off valve H in the pipe. If perchance. this

valve were closed, so that water could not
circulate in the coil and pipe, steam would
soon be formed in the coil, forcing the remain-

ing water in ‘the coil back mto the boﬂer

which would be ob]befmnﬂble and to obvl-'
“ate this I have placed in'tHe pipe between the
“coil and the cut-off valve H a connection ¥,

provided with a pipe I; leading to the boiler

A below the Water—levé thereof and provided
- with a suitable valve

nipulation of the latter ‘when the vaive H 1s |
closed a by-pass is provided for the cu'(,ula-"t |
| tlon of the water through the superhe&tmg- i

and by proper ma-~

coll K. Any other means of pmwdm,___, Su- 50 '
perheated water can be utilized.

Having thus described the preferred em-
bodiment of 1y compound turbine and one

means of providing superheated water to be

-supplied thereto and having explained .the 55

purpose .of my invention, so as to enable

those skilled in the art to anderstand the'

same, what I claim is— |
1. T a ¢oripound turbine, the combma-. .
tion with the ¢ separate steam-tlght dompart- 6o |

‘ments, of a series of bucket-wheels mounted -

in said compartments provided with buckets
closed at each side and open at their outer

and inner peripheries and a series of vanes
mounted on the casings and projécting into 65

| the compartments within the inner periph- -
~ isused in this rhanner of use- than if the water *

eries of the buckets, and a series of nozzles of *
varying sizes arranged to debiver the motive
fluid in succession to the various wheels. |

2. The combination; with a compound 70
turbine having a series of compartments of

different sizes each containing a bucket-
‘wheel, nozzles arranged to dehver the motive.

fluid to the pe‘rlphery of each bucket-wheel,

and means for supplying superheated water 75"
to the first nozzle, such means including a»

superheated coil, subbta,ntmlly as described.

3. The combm&twn with a compound tur-
bine having a series of compartments of dif-
ferent sizes dach containing a bucket-wheel, 8o
nozzles arranged to deliver the miotive fuid

{ to the periphery of each bucket-wheel, means

-Tor supplying superheated water to the first
nozzle, such means comprising a boiler, a

water—supply pipe attached to.the boiler be-— 85
low the water-level, a superheating-coil in

| said pipe, and a by—pass between the super-
| he&tmg—cml and the nozzle connected to the
| boiler below the water-line; substantially as
“described. | 90

In testlmony whereof 1 have signed my

name to this specification in the presence of

two subseribing witnesses.

I‘RANZ BURGER.

’Wztnesses I
- Gro. K. TOREENCE
B D ANGELL |
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