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To all whom 1t may concern:
Be 1t known that I, Errau THOMSON, a.
ctizen of the United States, residing at
‘Swampscott, county of Essex, State of Mas-
sachusetts, have invented certain new and
useful Improvements in Elastic-Fluid Tur-
bines, of which the following is a specifica-
tion. | | o
Tests show that under certain conditions
there 1s a considerable loss of energyin elastic

L
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fluid turbines by ieason of the motive fluid

passing over the ends of the buckets without
doing useful work. Tests also show that the

- motive fluid has a tendency to move faster in
15
periphery ‘than in the portions nearer the
axis. This tendency is probably due wholly
or1n large part to centritugal foree especially
on low diameter high speed disks. =~ =

The object of the present invention is to
‘overcome these objections. '

In carrying out my invention, instead of
Jocating the axis of the nozzle in a
- parallel-to the shaft, as is usual in axial flow

25

29

thereto so that its axis, if continued, would
intersect the turbine axis or a continuation

thereof. The amount of the inclination of

- the nozzle will depend upon the conditions of
30 operation and may be small or-large as de-
sired. This will tend to maintain the veloc-
ity of the motive fluid normal throughout
“the height of the bucket space on the wheel
and, therefore, the discharge will be more

35 ) d. il
- - particles of which the fluid is composed will
. _Eave,-_ 2 more nearly uniform velocity.

- Again, the fluid stream, due to the direction
amparted to it by the nozzle, will have a less
40
clearances and be lost. In addition to being

nclined to the axis, as stated, the nozzle is so |

~arranged that 1t will discharge fluid against
the buckets at the most effective angle to pro-

45 duce rotation of the wheel.
- seen that the nozzle is inclined to the plane
‘of the wheel and also inclined to the wheel
axis. o |
~In order to reduce the leakage past the

50
- ment 1§ provided which may be used sepa-
fately: or 1n conjunction with the nozzle or
discharging device described. The buckets
~are provided with -covers made of channel

55 stock and are secured in place by one or

-

the portions of the bucket spaces nearer the

lane

‘turbines, it is located in a plane at an angle

uniform. In other words, all of the minute-

tendency. to pass out through the transverse

1t will thus be |

“outer ends of the buckets, a special arrange-

more rows of tenons formed on the buckets.,
Projecting into the spaces between the sides
of the channel are one or more cylindrical

| ribs or projections formed: on a stationary

part of the turbine, such as the casing, for g¢

! example. One, two or more of these ribs can

be provided for each row of buckets. The
intermediate buckets are provided with a.
cover which may also have .one or more ribs

or projections cooperating with the wheel to 65
prevent leakage. It is apparent that the ar-

rangement of these parts will increase the

length of the leakage path and that the fric-
tional resistance will be much greater than
with the usual constructions. Care should 7
be exercised to see that the walls.do not run
in such close proximity to each other as to

‘retard the rotation of the wheel. In the con-

| struction shown dependence is placed upon

‘the side faces of the channels or ribs as well 75
| as upon the edges; but I may use only the

‘buckets b%
fluid dise

|._

1 represents the shaft of the

1n a casing 5 of suitable construction.

side Taces.

~_In the accompanying drawing my inven-

tion is shown applied to a turbine of the
Curtis type. | . _ 80
the turbine and
mounted thereon is a wheel 2 having one, two

or more rows of peripheral buckets3. “Where

| two or more rows of buckets are provided,in-

termediate buckets 4 are arranged between gs

| each two rows of wheel buckets, the function

of these buckets being to reverse the direc-

tion of motive fluid as 1t %:\)asses from one row
of buckets to another. The wheelis inclosed

| Steam gg
astic fluid 1s discharged against the
the nozzle 6, having one or more
arging passages 7, the axis of
which is inclined to the plane of the wheel

or other e

-and also to the axis. 'In the illustration the 95

angle of inclination to the axis is somewhat
exaggerated for the purposes of illustration.

i In practice it is preferable to provide a plu-

rality of these passages 7 and to locate them
close together so that the fluid will issue 100

“therefrom in a solid stream-or column. The

|

nozzle is bolted or otherwise securéd to the

head of the machine and the passage for the

admission of steam to the nozzle or nozzle
sections is controlled by -one or more valves 105
8 of suitable construction. In-the present
illustration a throttle valve is shown, but
other forms of valvé'may be provided, if de-
sired. The valve is mounted on the valve
chest 9 and steam or other elasticfluid is ad- 130
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mitted thereto by the conduit 10.  The cas- 1 may make the radial depth of the pro-

ing is provided with an exhaust chamber 11,
and the latter is connected by a suitable con-

duit to a condenser or other exhaust. The-

motive fluid is delivered by the nozzle at a
velocity more or less great and the velocity

~is abstracted by the wheel buckets in suc-

10
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cessive operation. |

The wheel ‘buckets are provided with
covers 12 made of channel stock. In the
present illustration each cover is provided
with three projections extending at right an-
gles to the turbine axis. The covers are se-
cured in place by tenons 13, each row ot
buckets being provided with two rows of
tenons. DBetween the projections on the
covers are situated cylindrical ribs or projec-
tions 19. These ribs or projections inay ex-
tend entirely around the wheel, or cover only
g, limited angular portion thereof. 1 may
provide one projection or rib 19 for each
bucket, or two or more, depending upon the
number of projections on the covers, as de-
sired. The channels 20 between the ribs 19
may be connected at intervals with passages
or drains 22 which lead into the exhaust
chamber . 11. Several of these passages are
suitably spaced about the casing and any ex-
cessive amount of condensation will collect in
the channels and drain into the chamber 11.

The intermediate .buckets 4 are provided
with covers 14, and mounted on or formed
integral with the cover are one or more ribs

~or projections 15 that enter corresponding
grooves in the wheel. These ribs or projec-

fions 15 may extend partially or wholly
around the wheel, as desired. As an addi-
tional means for reducing the leakage, the
nozzle 6 is provided with a projection 16 that
enters a corresponding groove formed in the

face of the wheel. This projection and

45

o
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groove are located between the discharge end

of the nozzle and the shaft. By preference
~ the interior surfaée of the casing is made to

closely conform to the shape of the wheel, in

order to reduce the rotation losses and to de-
crease the available space for leakage of
steam -or other motive fluid as much as pos-

sible. _ - o |
The casing is provided with a suitable or1-

fice to receive the shaft and packings 17 are

arranged t6 prevent the motive fluid from
leaking out around the shaft. o

‘The turbine is provided with a suitable
speed-responsive device inclosed i the cas-

~ing 18 for actuating the controlling valve or

60

6o

valves 8. o
From the construction shown it will be ap-
parent that thé motive fluid has a low resist-

ance path through the spaces between the

buckets and a high resistance path between
the projections on the covers and the codper-
ating ribs or projections 19 on the casing and
between the ribs orprojections 15 and the co-
operating walls of the wheel adjacent thereto.

i
!
'

l

jections on the channel bars® aqual or un-
equal, as desired. Instead of using one rib
or prajection 15 on the intermedhate buckets,
I may-orovide two or more, as shown on the

wheel buckets.

I have deseribed my invention in connec-
tion with an impulse turbine, but 1t can also
be used in connection with a reaction ma-
chine or machines of other types.
termed the part 12 a cover since this 1s the
commonly accepted term therefor, but n

some instances, as, for example, in reaction

turbines, they are sometimes called “‘fitting
and baftling strips”
cover are shown at right angles to the shalt,
but the angle can be changed to meet the re-
quirements of service.

In accordance with the provisions of the
patent statutes, I have shown the principle
of operation of my*invention, together with
the apparatus which I now consider to repre-
sent the best embodiment thereof; but I de-
sire to have it understood that the apparatus
shown is only illustrative and that the inven-
tion can be carried out by other means.

What I claim as new and desire to secure
by Letters Patent of the United States; 1s,—

1. In an elastic fluid turbine, the combi-
nation of a casing, a wheel within the casmg
having rows of buckets and circumferential
orooves in its periphery between said rows,

intermediate buckets between the rows of
wheel buckets, means on said intermediate.

buckets which codperates with the grooves
in the wheel to reduce leakage, and a device

for discharging fluid against the buckets.

I have

The projections on the
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- 2. In an elastic fluid turbine, the combina-

tion of a support, a row of buckets mounted

on the support, a cover for the buckets hav-

109

ing & projection thereon, and means located

on oppostte sides of the projection for secur-
ing it to the buckets. -

3. .In'an elastic fluid turbine, the combina-
tion of a casing, a wheel within the casing
having rows of buckets and circumferential

grooves in its periphery between said rows,

intermediate buckets between the rows of
wheel buckets, means on, said intermediate

buckets which codperates with the grooves
in the wheel to reduce leakage, and a device
for discharging fluid against the buckets, the
axis of which is ineclined toward the wheel
axis to reduce the effect of centrifugal action
on the fluid. -

4. In an elastic fluid turbine, the combina-
tion of a support, a row of buckets mounted

110

115
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on the support, a cover for the buckets hav-

ing a projection thereon, means located on
opposite sides of the projection for securing’
it to'the buckets, and a device for discharg-

ing fluid against the buckets, the axis of

125

which is inclined to the plane of the wheel ..

and also to its axis.

5. In.an elastic fluid turbine, the combina- 130



~each two rows of wheel buckets, projections
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tion of a casmﬂ' a Wheel havmn' rows of buck-

ets, a cover for each row havmtr projections

thereon extending transversely of the wheel

ax1s, projections carrled by the casing which

extend between the cover prt}]ectmns to re-
duce leakage, intermediate buckets between

on sald intermediate buckets which cooper-
ate with the wheel to reduce leakage, and a

device for discharging fluid against the bu(‘k-
ets.

6. In an elastlc Huid turbme the wmbm.a,—

tion of a casing, a fluid dlschargmc" device, a

wheel having buckets thereon, a cover for
the buckets. having pr()]ectlons extending

transversely to the plane thereof, a projec-

tion carried by the casing which, extends be-
tween those on the cover to baffle the leak-

“age, and a means situated between the wheel
axis and the dlscha,ro'mw device for further

reducing the lea,kage
7. In an elastic fluid turbine, the combina-

“tion of a support, a row of buckets mounted
thereon, a cover.for the buckets having a

plurallty of projections thereon, and means
for securing the cover to the buckets which

are located on opposite sides of one of the

pro]ectlons
8. In an elastic fluid turbme the combina-

tion of a support a row of buckets mounted |

3

i .
thereon, a cover for the buckets having a plu-

rality of Tows of projections formed mtf-uml

therew ith, and rows of tenons formed inte-

| gral with the buckets which L project through

the cover on opposite sides ol a projec {ion
and are riveted over (o secure the cover i

place.

9. In an bl‘lbtlt fluid turbine, the combina-
tion of a casing having rows of Mmtermediate
buckets mouuted on Lts imner wall and eir-
cumferential grooves in the wall parallel to
sald rows, a w]u,el within the casing having

Tows of buckets which. rotate EL([]JL‘(‘]H the

rows of intermediate buckets, said wheel
having circumferential grooves in its periph-
ery between the rows of buckets thereon,
covers for the intermediate buckefs havine
projections which cooperate with the grooves
in'the wheel to reduce leakage, covers Tfor the
wheel buckets having pro]ectmm which co-
operate with the grooves in the casing to re-

duce leakage, and a device for (hc;ch.—.l,rmnu
‘ f uid wmnbt the buckets.

In Wltneqs whereof, I have hereunto set

my hand this ﬁfteenth day of February,
1906.

| ELIHU TIIOMSON.
“Witnesses: |

JOHN A' McMaxNvus, Jr.,
Hrxry . WEsTEN nmP
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