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UNITED STATES PATENT OFFICE.

RICHARD SCHULZ, OF
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COMBINED AXIAL AND RADIAL TURBINE.

SPECIFICATION fermmg part ef Letters Patent No. 702,826, dated June 17, 1902.
Application filed September 20, 1901 Serial Ne. 75,834. (No model.)

To all whom it may concermn:

BeitknownthatI, RICHARD SCHULZ, a sub-
ject of the King of Prussia, German Emperor,

residing at Berlin, Germany, have.invented |

certain new and useful Improvements in a
Combined Axial and Radial Turbine; and I

- do hereby declare the following to be a full,
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clear, and exact description of the mveutwn
such as will enable others skilled in the art
to which it appertains to make and use the

sane, reference being had-to the accompany- |

ing drawings, and to letters and figures of
referenee marked thereon which form a part
of this speelﬁeamon
Theinvention relates to com bmed aual and
radial steam-turbines, and has for its object
to produce an economical and more satisfac-
torily working turbine for the driving of pro-
pellers for ships, arranged to take up all or
nearly all of the axial thrust on the shaft.
It has been the practice to arrange several

turbines in tandem on a common shaft and
to fasten to the shaft for each of said turbines

a counter-disk to be acted upon by the work-
ing steam 1n opposite direction to the pres-
sure upon the turbine for taking up wholly
or nearly said-axial thrust.
disks required considerable space, and it was
impossible to maintain them steam-tight,
thereby causing considerable.loss of steam.
The present 11:11;*'ent1on is to provide a com-
bined axial and radial turbine for reverse
running, whereby the axial thrust is taken
up within or by the turbine-body 1itself.
Steam entering the working face to drive the
radial turbine produces a thrust in one di-
rection that 1s wholly or partially balanced

by the action of steam on its rear or idle face

before entering to drive the axial turbine.
Referring to the drawings, in which like
parts are e1mllar]y designated, Figure 1 1s a

longitudinal section of a cembmed axial and
.1&(1131 turbine for positive running.

Fig. 2
is a similar view, partly in eleva,tlon show-
ing two such eombmed axial and radlal tur-
bmes svmmetrleally arranged, one of them
for reverse running; l'ig. 3 a similar view
showing two axial turbmee connected in tan-
dem on the same shaft, with a combined
axial and radial turbine for reverse running.
Wig 4 i3 a section through the development
of the gates and buckets of the axial turbine,

These counter-

‘body a.

‘exhaust-chamber <.

' the course of s_tea,m -being from right to left.

Fig. 5 is a similar view in which the course
of steam is from left to right.

The axial turbine ¢ and the radial tur bme-
body b are both secured on thesameshaft ¢,the
radial turbine being a plate 11, forming part
of or in case of need separately seeured to
said shaft, extending toward the center and
also radlally eutwa,rd from the axial turbine-
A suitable casing e incloses the com-
bined turbine, having a head x, provided with
gates g, Wthh closes the end at the radial tur-
bme and directs steam to the buckets of the ra-
dial turbine. An annular passage 12, formed

in the casing ¢, conducts steam which enters

theunion z to the outer periphery of the radial
turbine. A second head y closes the exhaust
end of the turbine and is provided with an
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annular exhaust-chamber 7 and a union f for

the exhaust-pipe. Steam will enter the union
z, pass into the annular chamber 12, and

_pass through the radial turbine toward its

center, when it will pass axially through the
1nter101 of axial turbine-drum to the a,nnulal
- At the same time some
of the entering steam in the annular inlet-
chamber will pass between the plate which
carries the radial turbine b and the walls of

the chamber 12—that is, to the back of the
radial turbine—to counterbalance the axial

thrust on the WOI]{IHU‘ face thereof and then

enter the axial turbme (.
Referring toI‘lﬂ‘ 2, the buekets { of Lhe

axial turbinesare seeured on a drum 4, whose
rtim extends somewhat beyond its ends, and

to this rim is secured or formed integral there-
with the plates 5, which extend radmlly some-

what beyond tne drum4and carrythe buckets
t of the radial turbines.

Kach head o simi-
larly constructed is provided with gates s for
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theradial turbines,and thecasing issoformed
as to provide annular inlet-chambers 12 at

both ends, which allows steam to be fed to
the periphery of the radial turbines,. pass
through them into the center of the drum car-

rying the axial turbines, and out through the

middle of this drum, which is provided with
a suitable exhaust-passage 6, leading to the
annular exhaust-chamber, formed in the cas-
ing ¢, between the ends thereof. At thesame
time some of the steam will pass to the back
or along the rear wall of the radial turbine
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on its way to the axial turbine, then through | on the end of said drum and projecting into

its gates and btlcketc; dueetlv into the 6x-
haust-passaﬁre 7.

Fig. 3 shows two axial turbines combined
in tandem and a combined axial and radial
turbine for reverse running. Steam is di-

‘rected either to the positively-running or to

the reverse-running turbines by means of the
valveinunion /. 2 represents the high-pres-
sure and 1 the low-pressure turbine, both for
direct running, arranged on a single shaft, so
that steam will pass through them in oppo-
site directions, whereby each will counterbal-
ance the axial thrustof the other. Steam will
pass through pipe £’ to the annular inlet-
chamber10of the high-pressureaxial turbine,

pass through its gates and buekets to its ex-
haust-chamber 21, thence by pipe ¢ to the

annular inlet-chamber o of the low-pressure
turbine, through its gates and buckets to the
annular exhanst-chamber 2. The combined
axial and radial turbine for reverse running
projects somewhat into this annular exhdust—
chamber 7, which serves as an exhaust-cham-
ber eomtnon_to both the direet and the re-
verse running turbines. The combined tur-
bine-bhody 4 is secured te the same shaft c, is
provided with a ring 5, that carries the radial
turbine within the annular inlet-chamber 12,
the construction being similar to that de-
seribed in Fig. 2.
is shifted to cut off steam from pipe k' and
direct it through pipe k. Then it enters the
union d 7 into the annular inlet-chamber 12,

vart of it passing through the gates and buck--

- ets on the working face of the radial turbine,
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the other part to the back or idle face of this

radial turbine, and then through the gates

and buckets of the axial Lurblne o the an-

nular exhaust-chamber <. -
Having thus described thisinvention, what

I claim as new therein, and desire to secure
by Letters Patent, is—

1. Inaturbine, the combination with a suit-
able casing, gates thereon and a shaft, of an
axial turbine, buckets thereon coéperating
with the gatﬁs and a radial turbine on one

- end of the axial turbine having buckets on
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one face -thereof, and means to admit live
steam to both faces of the radial turbine to
balance the axial thr ust on the turbine, sub-
stantially as described. |

2. A combined axial and ladlal tmbme

comprising a suitable casing provided with
an annular inlet and an zmnula.r exhaust

chamber, gates arranged on the casing, a
drum carrying the buckets to form an amal
turbine and a radial turbine formed on the
end of the axial turbine and arranged in the
annular mlet chamber, substantlally as de-
scibed.

3. A combined axial and radial turbine,
comprising a suitable casing provided with

annular inlet and outiet chambers and suit-

able gates, a drum carrying the buckets to
form an axial turbine, a radial turbine formed

The valve in the union [

|

the annular inlet-chamber, and a passage

| through the interior of sald drum, whereby

steam can be exhausted from the radial tur-

70,_.'.-

bine through said drum to the annular ex-

haust-passage, substantially as described.

4. In a turbine, the combination with a cas-

ing, gates thereon and annular inlet and ex-

haust chambers formed thereon, and suitable
heads one of which is provided with gates, of

a turbine-drum infermediate the inlet and

exhaust chambers, an annular plate project-
ing into the inlet-chamber, suitable buckets ~ ~ -

thereon cooperating with ‘the cates on the
head, and a passage between the radial tur-

bine-body and a wall of the inlet-chamber

along its face to admit steam to the turbine

on sald drum and thereby produce -an axial.
pressure on the back of said radial turbine

contrary to that produced on the working

face, substantially as described.

The combination of a suitable casing
a,nnula,r inlet-chamber formed at each. end \
an annular chamber formed intermediate the

ends, heads for the casing, gates thereon and

can’

9o~ . -

on the casing, of a pair of turbine-drums pro-

vided with buckets codperating with the gates -
on the drum, a passage between the drgms in
| register with the exhaust-chamber, an annu-
lar plate on each drum projecting into an in-

let-chamber and provided with buckets to co-

operate with the gates on the casing-heads,

and means for admitting steam to oneor the -

other of said dlums subsbantlally as de-
seribed. - |

6. The combination of a suitable casing

provided with annular inlet and exhausb'_
chambers, of a combined axial and radial tur-
bine, the latter arranged to neuftralize its

own atml thrust, and another turbine or tur-

bines on the same shaft arranged to run in -
an opposite d1reet10n %ubst'-mtlally as de- S

scribed.
7. Inaturbine, the combination ulthasmt-
able casing, gates thereon, an annular inlet-
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chamber formed at one end and a suitable ex-
haust-passage, of a shaft, an axial turbine

thereon codperating with gates on the casing - -
115

and having a central passage therethrough,
a radial turbine on an end of the axial tur-
bine and projecting into the inlet-echamber,

be divided thereby, one part passing through

‘whereby steam will be admitted to both faces |

of the radial turbine to balance its thrust and o
120

the radial turbine to drive it, theu throunfh

‘the interior of the axial turbine to the ex-

haust and the other passing through the '

axial turbine to drive it, substantlally as de- K o
125 -

sceribed.

In testimony that I claim the foregoing as

my invention I have signed my name in pres-

ence of two subscmbmfr witnesses.
- RICHARD SOHULA
Wltnesses
JOHTANNES IIEN
HiNRY HASPER.

105

95




	Drawings
	Front Page
	Specification
	Claims

