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To all whom it may concern: | ( buckets through suitable ‘nozzies or other 55
Be it known that I, Krrau Tromson, a | fluid discharging devices 7, expanding or- |
- citizen of the United States, residing at | otherwise, and flows from one sof of buckets
Liynn, county of Essex, State of Massachu- | to the next alone the entire lemgth of the
5 setts, ‘havepinven’t’.ed certain new and nseful | drum, escaping finally 1nto the casing -8 -
“Improvements in Balancing Means for Tur- | which incloses all the working parts and is, 60
-bines. of which the following is a specifica- constructed with an annular. exhaust pas-
. tion. S | e " lsage 9. | _
"~ This invention relates to olastic fluid tur- | = A disk 10 is secured to the ghaft, prefer-

10 bines, and its object Is to provide means for | ably in the plane of the exhaust passage, as
balancing the end thrust on the shaft caused | shown. One face of this disk is located 65
by the steam or other elastic fluid flowing | near the flat head 11 of tho casing, leaving
through the sets of buckets. | o thin circular space between them, with

The invention has special reference to tur- | which a pipe 12 communicates, Steam or
i5 bines of the axial flow, horizontal type, but other elastic fluid is conducted through this
18 n_c}t' necessarily confined thereto. rppe and exerts a pressurc against the disk, 70
" Tt consists, in-brief, in a disk secured to the head of the casmg forming an abutment
the end of the shaft or 2t some other con- for the expanding steam. The area of the
. venient point thereon, and inclosed in the disk is so proportioned to the normal steam
20 casing of the turbine with one face adja- | pressure that the end thrust caused by the
“cent to a staﬁonﬂr?porti‘on of said casing. impact of the steam upon the buckets 18 75
 Elastic fluid is admitted to the space be- counterb_alanced.by the pressure on the disk.
~ tween said disk and said stationary portion | It de_su'ed the pel‘ipllel'y of the disk may
of the casing; the latter formin “an abut- | be provided with radial buckets 13 codperat-

25 ment, so that the tension of the fluid exerts | NS with stationary.intermediates 14 on the

‘a pressure agamnst the dIsk, tending to torce | head 11. In any event, the steam escaping 80

it away from the abutment. The line of from betieen the disk and the head 11 fiows
‘pressure 1S parallel with the axis of the | Into the exhaust passage 93 preferably
shaft, and is arranged to be in opposition through a contracted mouth 15 annularly

80 to the end thrust produced by the fuid act- | disposed concentric with the disk. The effect
ing on the buckets. T# desired, the fluid es- of this contracted mouth is to produce an 85
caping from between the disk and the abut- - ejector action upon the flnid contents of the

ment may be utilized to produce a torsion casing, so that the exhaust therefrom is ren-

‘on the shaft by causing 1t to pass hrough | dered more positive. To assist in this action,

a5 suitable buckets and ntermediates.  The the disk may, if desired, be equipped with

body of escaping steam or other fluid is di- | fan blades 16, which by their centrifugal ac- 90
rected through 2 contracted annular mouth | tion force the oxhaust steam toward the ex-
into an enlarged exhaust .chamber, and the haust passage. -
- effect of this ~ontracted mouth is in the na- | By reason of the reaction of the buckets

10 ture of an ejector, so that more Ot less of a | on the periphery of the disk, the pressure 1n

vacuum is produced in the rurbine casing. | the space between the disk and t}le head 11 95

This effect may be Teightened by placing | 1s maintained practically uniform, and ow- :
fan blades on the disk. S | ing to the ‘congested passageway by which

" The accompanying drawing is a longitu- the steam must escape from this space, the

45 dinal section of a horizontal turbine em- amount so passing 1s com aratively small.
bodying my inventlon. . Tnasmuch as this is utilized to assist in the 100

The shaft 1 journaled in a suitable bear- rotation of the shaft, the device is not a
ing 2 carries the bucket wheel or drum 3, wasteful one. |
~which is secured to «aid shaft by a key 4 | 1 desired, I may provide a thrust collar
50 or otherwise. The drum’ is provided with a | or other equivalent device to agcumtely__ lo--
~ plurality ot rows of buckets D. suitably | cate the 1ows of wheel and intermediate 105
spaced apart to ~dmit the stationary inter- buckets and take up any unba}amced thrust
‘mediates 6 between them. Qteam or other | not cared for by the disk and 1its associated

elastic fluid is. supplied to the first ring of ! parts. Such a device would compensate {0Y




- tionary abutment.

10

~ but ¥ desire to have it understood that the
15

20

any changes in pressure of the fuid

‘that the invention is of wide application and

“said shaft, a casing,

2 :

. supplied J
to the chamber between the disk and the sta-
1 have shown a turbine of the artial-
Oow 1mpact type, but it is to be_1111£1'st00d

includes turbines of other types, as for ex-
ample, those of the reaction type.

~In accordance with the provisions of the
patent statutes, I have described the prin-
ciple of operation of my invention, together
with the apparatus which I now -consider
to represent the best embodiment thereof;

apparatus shown is only lustrative, and
that: the invention can be carried out by
other means. | | o
What [ claim as new and desire to secure
by Letters Patent of the United States, is,—
1. The combination with an elastic fluid:
turbine and its shaft, of a disk secured to
a surface in proximity

- to one face of said disk, a pipe communicat-.

~_-opposition to
“and an ejector :
- exhausting from the turbine

30

~ proximity to said disk,
35

~ exhausting

40

~ turbine and ‘its shaft, of a disk secured to |

- 45

 fluid
upon by the flnid exhausting from the tur-

50

55

and surface, buckets carried by

- disk,

ontlet,

ing with the space between szid surface and
the disk and conveying elasti¢ fluid whereby
a pressure will be exerted on the disk in
‘the end thrust on the shaft,
that is aeted upon by the fluid
to decrease the
pressure 1n the casing. SRR -

2. The eombination with an elastic fluid
turbine and its shaft, of a disk secured to

said shaft, a casing, a stationary surface in
means for admitting |
space between said disk
said disk,
and an ejector that is acted upon by the fluid !
from the turbine and also by

elastic fluid to the

that from said buckets.
3. The combination with an elastic fluid ]

said shaft, a stationary casing inclosing said |
turbine and having a head in proximity to
sald disk, leaving a space between them with
a_congested outlet at the periphery of the
means for admitting elastic fluid to
saild space, and an ejector for decreasing the
pressure 1n the casing that is acted

bine and also by that from the congested .

4. The combination with an elastic fluid
turbine and its shaft, of a disk secured to
said shaft, a casing inclosing said turbine
and having a head in proximity to said cisk, |

969,734

.means admitting

turbine and disk
exhaust passage.

5. The combination with the shaft of an
a disk secured to
with fan blades, a

elastic fluid turbine, of
said shaft and provided .
casing inclosing said turbine and disk and
having an annular exhaust passage, a con-
tracted mouth discharging into said passage

| in the plane of the disk, and means for main-
constant pressure of

substantially

taining a sta
on one face of said disk.

elastic fluid u
- 6. The com
turbine and its shaft, of a disk

shaft, a casing having a head in proximity

‘to -said disk, means for- admitting "elastic
fluid to the space between the disk and the
head to exert a pressure in opposttion to the

mation with an elastic fluid

‘ fluid to the space between
the disk and head, an exhaust passage com- .
municating with sald casing, and a contract-
ed mouth receiving elastic fluid from said
and . discharging into said

60

66

70

79

end thrust on the shaft, means for restrict-

Ing the eseape of elastic fluid from said
space and an annular contracted mouth
which receives exhaust from the turbine and
sald’ restricting means for decreasing the
Huid pressure within the casing. e

7T.. An elastic fluid turbine, comprising a

rotating element, buckets and fluid discharg-

iIng devices which extract the energy from

the fluid, and an exhaust conduit receiving:
fluid from:the buckets, in combination with -
pressure

disk located at the low
buckets thereon, and
the disk to high pres-

a balancing
end of the turbine,
means' for subjecting

sure elastic fluid to balance end thrust, and
the exhaust from

an ejector which receives t frc
the buckets on sajd rotating element and

disk and discharges the fluld into the said

exhaust conduit. D _

8. In an elastic fluid turbine, the combina-
tion of relatively rvotatable buckets, means
admitting fluid thereto, a casing, a conduit
receiving the exhaust from the buckets, a
fan which receives flnid from the buckets,

and an ejector which receives uncondensed
discharges

exhaust vapor from the fan and
1t 1nto the exhaust conduit.

80

90

95

1:00

In witness whereof, T have herennto ot

my hand this fifteenth day of March. 1907.
o - ELTHU THOMSON.
Witnesses: o -

Jonx A, McMaxus, Jr.,
- Hexry O, WesTexpony.
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