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To all whom it mgzy.conjcern}_-. L
~Beit known that I, Wirriam Lroyn Wes-
STER, a citizen of the United States, residing

. at New York, in the county of New York-an

10

~ steam-turbine in which the .
wholly or partially overcome by the pressure
steam on a disk or disks connected to the
shaft and working in e balance chamber or

of

State of New York, have invented certain
new and useful Improvements in Balanced
- Steam-Turbines, of which the following is a
. spectfication, . . : S
. This invention relates to a thrust-balance

Iy

for steam-turbines. o -
- The object of the invention is to produce a
end thrust is

chambers, as will be described.” '

- and constructions of mechanical elements

20

‘whereby steam-pressure in the balance cham-
ber or chambers will bear with an excess of |

pressure on the balance disk or disks to that
which bears

- part of the engine, as will be explained and
~ claimed.” - L

is

- The drawings illusf_rate '-on'ly' one of numer-

- ous forms of my invention and are explana-
- tory, not working, drawings. SRR

. Figure 1'is a longitudinal section of a tur-
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bine embodying my invention. Fig. 2 is a

cross-section on line & x, Fig. 1, a disk 7 being
partly broken away. -

- Liet the numeral 1 illustrate the
- steam-turbine, 2 the rotating
- part of the engine, and 3 the shaft. All these
-parts may be of any usual form or construc-

the casing of s,
y1ston or motor

~tion. The steam after passing the inlet end
- 10 of the working chambers operates as usual

on the blades

40

o which disk is

At the inlet end of the engi'ne' there -'a,.re

formed integral or rigid with the casing as
many balance-chambers 4 4 as may be de-

sirable. At the side toward the piston there |
18 a fixed partition 5 5 _
.through which partition the shaft 3 passes
~with as close a fit as can easily be made with-
~out much friction. =~~~

5 1n each chamber,

At the side of each chambear 4 remote from

~ the piston I attach to the shaft 3 a disk 7, :

. o

urrounded by a fixed annular
wall 8, prefera
Through the wall 8 a by-passage or a number
of passages 9 extend to the inlet end 10 of the
pistbn-cﬁmbe'r of the engine. @~

a4
. L]

| vent direct entrance
t ton-chamber.-

11. . Consequent!
chamber 4 aroun

sages 0., An

on the rotary “piston” or motor |

‘disks to that extent,

of the rotating piston and fixed

when full b
Ppiston or to be

ly forming part of the casing.

| equalized on both faces of the disks 7.

R 'Stéain-pi es 1 1-_6611?33? the full b;:yi]ar-preé-

L

sure, or such steam-pressure as may be em-

around the periphery of the disks 7 to the by-
ggssageﬂ 9, through which passages the steam
ds 1ts way to ¢

. the passage around disk 7 and between
it and wall 8 is less than the ares of inlet-pipe

disk 7 is throttled down or

‘Patented Oct. 23, 1008,
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ployed, to each chamber 4. The walls 5 pre-
of the steam to the pis-
The steam must then escape .

6o.

‘chamber 10, and so through
the enFine, as usual, exhausting at 12.. The
| area o

reduced in pressure after passing. 'The pas-

sage between disk’7 and

ounds per
er 4 and only sev-

inch will tend to thrust
away from the
will balance the pressure on

isk 5 and shaft 3

the piston and

would by the excess of pressure bearin
from the piston practically overcome the end

“thrust of the piston and connections.

In the drawings I have shown an excess of

the space likely to exist between the disks 5
| and the walls '8, as

_ , . & Very Nnarrow opening
around & large disk will pass a great amount
of steam; but the theory of operation will be

understood from the. description and ilus-

tration.

- For convenience of operation and to be

able to dispense with the balance-pressure

»oiler-pressure is desired on the

vide an opening 14 from each chamber 4 and
a valve 15, by which this
closed or left partly open.
15 the steam from chamber 4 is admitted to

_the by-passage 9 and thence passes directly

to the piston-chamber.. The throttling of

the steam and balancing effect of the disks 7

, wall 8 18 narrow, so
IS, as 3 deseribed. .. | that full pressure in the chamber 4 is not al-
The 'invention consists in combinations |

er square

piston 2; or, in other words,

In such case s, series of-
| three or four balance-chambers and disks
AWRY

. enabled to adjust the excess.
of pressure without changing disks 7 I pro-

- 70
lowed to escape in this way to the by-pas-
‘excess of pressure then -be-
comes exerted on the face of disk 5, which is -
within chamber 4. Thus suppose ‘boiler~ -
Ppressure at one hundred
‘1nch be admitted to cham
| enty-five pounds can escape through the an-
| nular passage around disk 5, then the excess
of ]ﬁressure of twenty-five
C

75

ounds per square
8o -

90 .

100

opening may be
By opening valve -

o5

18 thus diminished in 5o far as the pressureis =

Of
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course & single-disk 7 could be made so large

‘that an excess of pressure against one side
pistun thrust; but with

would balance the
large engines this would be an unwieldy con-
struction. o | -
The small amount of leakage ot steam
through the passages around shaft 3 where
it passes through walls 5 woula act 28 & lubri-
cant, and the steam thus entering 1ston-
chamber 10 would work effectively in driving

~ the piston.
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engine may be lubricated m any desirable
- anner.
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to the exhaust and absolutely lost.

I am aware that many attﬁmﬁts have been
made to balance or overcome the end thrust
of the shaft in steam-turbines by construct-
ing the engine with double pistons and cas-
ings having steam entrance at the middle
and exhaust at each end or by having a
steam-supply at both ends and exhaust at
the middle.  An objection to either plan is
that the piston is thereby made much longer
in axial-flow engines, that the expense of con-
struction is practically doubled, and that
there is difficulty in fitting. 'The space occu-
pied by balance-disks on my pian may be
very small, and the disks, being exposed to
?mﬁll differential pressure, may be thin and
ignt. )

Tt has been common to attach a balance to
the shaft of a rotary engine, said disk fitting
closely to the end of the casing and intended
to have a tight joint therewith. This causes
much friction about the periphery of the disk.
What steam does leak past the disk1s carx%?d

1e
shaft of my engine may be mounted in the
casing in any usual form of stuliing-boxes.
The closed bearing at the balanced end of the

The casing can be cast in sections,
to ‘be joined together as usual, thus permit-
ting access to all the parts. Mo special nov-
elty is claimed for the casmng, except that the
balance-chambers are made rigid therewith,
and steam is normally admitted to the piston-
chamber after throttling down in the balance
chamber or chambers to secure the excess ol
pressure for the purpose of halapncing end
thrust. ' -
What I claim is—

1. Tn a steam-turbine, the combination

with the shaft of a balance-disk attached |

(hereto, a chamber surrounding the disk, and
steam inlet and outlet passages from said
chamber arranged SO as to give an excess of

steam-pressure on one face of the disk and an |

Ll
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escape-passage from the balance-chamber

leading to the working chamber of the engine.

9. In a steam-turbine, the combination
with a piston, a shaft, and a casing, of 2 plu-
rality of balance-chambers, a 'bala.nce-disll{ in
each chamber connected to the shaft, and

steam -passages leading from the balance-

chambers to the working chamber of ‘the en-

gine whereby an excess of steam-pressure Is

normally applied to the faces of the disks
which thrust in opposition to the piston.

3. The combination with a casing, piston,
and shaft for a steam-turbine, of a balance-
chamber; a disk on the shait withm said
chamber, and a controllable by-passage lead-
ing from the balance-chamber to the piston-
chamber.

4. The combination with a piston, shaft
and casing for & steam-turbine, of a balance-
chamber with wall rigid with the casing, @

balance-disk on the shaft and having one

face in said chamber, a by-passage leading
from. one side of the balance-disk to the pis-
ton-chamber, and a by-passage having & con-
trolline-valve leading from the other side of
the disk to the piston-chamber. |

5. In o steam-turbine, a casing having a
longitudinel shaft therein, a piston on said
shatt having usual blades thereon and blades
within the casing codperating with the piston-
blades, a balance-chamber having walls rigid
with the casing, and a balance-disk within
said chamber, & steam-supply pipe leading to
said chamber, an exit-passage around said
disk of less arca than the supply-pipe, and &
passage leading the steam wfl_ich passes the
disk to the piston-chamber.

6. In a steam-turbine, the combmation
of o casing containing a rotating piston and
shaft of usual construction, of a balance-disk
secured to said shaft and rotating in a sep-

co
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arate chamber in the casing, a live-steam pas-

sage leading to the balance-chamber on the
<o of the balance-disk caleulated to relieve
the end thrust of the piston, and an exhaust-
passage leading from the opposite side of the
Lalnnce—disl{ to the working chamber of the
engine. |

1 testimony whereof I atlix my signature
in presence of two witnesses.

CWILLIAM LLOYD WEBSTELR.
Witnesses:  _

Joun D. BROWER,
FRED J. STARR.
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