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5 tain new and useful .
tic-Fluid Turbines, of which the following 1s-
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_ To all whom it may concern:

Be it known that I, FREDERICK SAMUEL-
SON, a subject of the King of Sweden, resid-
ing".a,t Rugbgf, England, have invented cer-

useful Improvements in Klas-

a specification.
My invention reldtes to improvements in
turbines aperated by exhaust fluid such as

steam supplied from a reciprocating engine
or -other source of supply. . Turbines of this
‘kind as hitherto constructed have in some
cases been designed so as to be suitable for
efficient working only with exhaust steam

and therefore in cases where no exhaust sup-
ply was available and 1t was necessary to op-

erate the turbine by live steam taken from a

- boiler, the pressure of the steam had to be re-
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it is desired to operate the turbine wholly by
- exhaust steam, owing to the friction and

duced so as to render it suitable for operat-

ing the turbine, thereby causing a large loss

in efficiency. In other cases 1t has been pro-
posed to. use. an ordinary- high - pressure

multi-stage turbine and to admit the exhaust

fluid to a stage corresponding in pressure to
that of the exhaust fluid. In the latter ar-

rangement the exhaust steam is admitted to

the turbine of the multi-stage type to one of

the low-pressure stages in such a manner as’
to fill the whole of the high-pressure stage

and thereby increase the rotation losses when

- windage encountered by the idle wheel rotat-
- ing in the exhaust steam. |

35

The object of my inven_tioﬁ is t0 overcome
the disadvantages of the turbines above de-

 scribed and to this end it consists'in admit-
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- conduit for supplying steam to these nozzles
‘being entirely shut off from  the stage or

ting the exhaust steam to a multi-stage tur-

bine through the stationary nozzles or guide
vanes of a Jow or medium pressure stage, the

stages of higher pressure, so that when the

- turbineis operated entirely by exhaust steam

- 4)

B0

the pressurein the first stage cr stages of high

pressure is that of the exhaust steam after
1t has been expanded in the exhaust admis-
sion passage to the pressure of the next lower

stage of the turbipe. o

In carrying nyy invention into effect as ap-
phied to a tﬁ?r%iﬂe &f the multi-stage type, the
exhaust steam is admitted to a certain num-
ber of nozzles iw such & stage that the ex-
haust steam has; on its way to the condenser,

+ -

to pass through a sufficient nuiaber of mov- | any convenient source through the conduit.

| ing wheels to enable its energy to be effect-
ively extracted. In this stage one part o

the nozzles is thus in communication with the
exhaust steam conduit and the remaining
‘nozzles recelve their supply, if any, from
high-pressure steam expanding through the
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preceding stage or stages which thus are at

no time worked by exhaust steam. Below
the stage where the exhaust steam is admit-

ted the expanded high-pressure steam and
exhaust steam, when both supplied, mix at
equal pressures and pass together through
‘the remaining stages, if any, of the turbine;

It will thus be understood that in the case of

alone and the wheel or wheels of the first

‘stage or stages thus running idle the pressure

of the medium in whieh these wheels rotate

stage. .As this pressure which is communi-
cated to the idle wheels by the nozzles now

the turbine being driven by exhaust steam:
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will be equal to.the pressure of the exhaust

steam after it has expanded through its first 75

not used by any high pressure steam may be

condenser pressure and 1s'1n any case a very.
low one, the losses caused by iriction and
windage resistance of the 1dle wheels, which

'1-otherwise would be a very serious objection, -
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‘are here reduced to a minimum, thus making

the turbine efficient not only when operated
with high pressure and exhaust steam at the

these agencies only.

In the accompanying
tion, Figure 1 represents a sectional side ele-
vation and Fig. 2.1s a sectional end elevation
on the hne 2—2 of I1g. 1. -~ .. _
- The turbine illustrated is provided with
three stages 1, 2 and 3 and the supply of ex-

_ dra,wi'ngskj.vhjch Uus-
| trate one. of the embodiments of my inven-

_ 85
same time but also when driven by one of
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‘haust steam is admitted to the stage 2 95
through the inlet conduit 4 and passes

‘through stages 2 and 3 1n which 1ts energy is
efficiently extracted on its way to the con-

“denser through-outlet 5. In stage 2 the -

main stationary sectional nozzle 6 1s 1 -com-

munication with and receives exhaust steam

from the conduit 4, the other or secondary

sectional nozzle 7 receives its steam-supply,

| if s;i,n])]f, from the stage 1; ne mixing of the

supplies taking place until they have passed
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through the nozzles into stage 2, the two

nozzles 6 and 7 being separated by barriers

‘8. Stage 1 is at no time stipplied with ex-

‘haust steam but, réceives live -steam - from

110



~ haust steam supply
steam supply mix
pass together through the remaining stage 3

| "

9. On the condenser side of stage 2 the ex-
and the expanded live
at equal pressures and

5 of the turbine: It will be seen that when

~ the pressure of the medium in which 1t

the turbine is being driven by exhaust steam

alone the wheel in stage 1 will be running idle

15 e~

" “volving being equal to the pressure of the

10  exhaust steam after 1t has passed through

stage

hich otherwise would be

high and be a very serlous objection, are re-
- 15 duced to a minimum. A turbine construct-

ed in this manner is thus very eflicient not
only  when operated by live and exhaust

steam combined but also when driven by

either of these agencies alone.’
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20 It will be obyious that although T have
“zillustrated a turbine having one stage only
in which the live steam supply is expanded

“this numbel may be increased without de-
parting from my invention, also the number

95 of stag@s,' _t-hrough

passes may be increased or decreased from

~ that shown. |

“mounted on the. chambered base 11.
. upper end of the casing 1s

L ome

‘with an internal shoulder 15 which supports.
~ the upper diaphragm 16.

head 12 having a packing

The turbine is provided with a casing 10
The
provided with. a
13 surrounding
The casing 1s proﬁdeg

ER [

the main shaft 14.

is a chamber 17 which 1s sup

_exhaust steam from the conduit 4, the sald

40
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60 22 in which the

chamber being entirely cut oft

from the first
stage wheel compartment. The chamber
supplies the main stage nozzles or nozzle
sections 6 of which there are a greater num-
ber than secondary nozzle 7 supplied by
steam from the chamber 18. 'Lhe chamber

18 is formed partially by the outer casing

65 wheel ¥0

barriers 8 which are common
bers 17 and 18.
_alsq rests
55. of
“vided to permit said
‘mounted in place.
“godperating with
the web of the second wheel forms a chamber,

and partially by the vertical wall 19 of the
upper diaphragm. The first stage wheel 18
pyo'vided with a bucket structure 20 which

siirface of the diaphragm is in close prox-
imity to said web and bucket structure £0

ig wider than the wheel web and the upper

assist in forming the chamber 18. 1 he ends

of thie chamber 18 are formed by the vertical

of the casing, the latter being suifably di-
diaphragms fo be
The _
the wall of the casing and

I

low pressure steam passing
the main stage nozzles 6
steam from the nozzles 7 when the latter are
in service, the pressures of the two
heing: - ~ course .equalized therein. KEach
vates in its own compartment which

se 2. As this pressure is very low the .
losses caused by friction and windage of the
~ wheel in stage 1, w

which the exhaust steam.

| subsequent

In this diaphragm
plied wholly by

to the cham-
- The second diaphragm 21
on a shoulder formed on the inside

second diaphragm

mixes with the.

streams

wheel circumference. To Te
losses blank rings 25 may be extended:

1nediates to the other.

patent statutes,
ple of operation

|

l
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intermediate stage, one sel

!
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compartments ave cut off as far as possible -

from the chambers 18 and 22, the chamber
17 being entively cut off from the first wheel

compartment.. The main and secondary

stage nozzles are situated between the inter-

—_ '

‘nal shoulders and the diaphragms are held in

place wholly or largely by the pressure anc
Suitable bolts

or screws mav be emploved to unite them

weicht of said diaphragins.

P’

with the diaphragms to facilitate handling.

The first stage wheel is provided with a

sreater number of rows of wheel buckets 23
than are the subsequent stages.
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By reason

of this arrangement the first stage can be

made to perform & geater amount of work
‘than anv one of the subsequent stages.

80

drop in fluid pressure in the admission noz- -
zles in this case will be greater than in the

nozzies and sufficient to lower
the first stage pressure o safe working con-
ditions. Between the rows of wheel buckets
are intermediate buckets 24 which receive

89

Auid from the wheel buckets and after chang-

ing its direction -discharge 1t at_.the proper
angle against the wheel buckets in the adja-

cent TOW. A o -
In the initial stage the nozzles and inter-
mediate buckets occupy only a {Fm‘tion_of the
uce rotation

around the whee! from one end of the inter-

provisions of the
I have deseribed the princi-
of my invention together
with the apparatus which I now consider to

In accordance with the

‘represent the best embediment thereof; but

1 desire to have it understood that the appa-
ratus shown is only illustrative, and that the
invention can he carried out by other means.
What 1 claim as new and desire {6 secure
by Letters Patent of the United States, 18,—
1. An elastic fiuid turbine. comprising a

plurality of stages working at different pres-

sures, each sta

1

oe-having fluid discharging de-

ergy from the motive fluid, 1 combination
with stage fluid discharging devices _
are shut off from receiving fluid from a higher

pressure stage, and a conduit which supplies

low pressure fluid to said stage devices.

5" An elastic fluid turbine comprising a

plurality of stages working at diflerent pres-
sures, bucket wheels therefor, admitting and

discharging devices for the first stage recelv-

ing high pressure fluid, n combination with

which
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vices and wheel buckets for extracting en-

115.
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two sets of fluid discharging devices for an -

exhausting from a wheel, the second being
<hut off from the first, and a conduit that
supplies low pressure fluid to the second set
of devices only. : S
3. An elastic
plurality of stages working at different pres-
sures, rows of wheel buckets therefor, high

fluid turbine comprising &

receiving fluid

125

130
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pressure fluid admitting and discharging de-
vices for the first stage, and an inclosing cas-
ing, In combination with a diaphragm be-
tween two of the stages containing chambers,
one of which receives fluid from the
ing row of buckets, the other being shut off
from said supply, a conduit for admitting

fluad at low CFressure to the last mentioned

chamber, and stage fluid discharging devices
which receive fluid from both chambers and
discharge it against the adjacent row of
buckets. - . '

4. An elastic fluid turbine comprising a

plurality of stages operating at different
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pressures, main stage nozzles which are cut
off from receiving high pressure fluid, a con-
duit for admitting low pressure fluid thereto,
nozzles for & stage of higher pressure receiv-
ing high pressure fluid, secondary stage noz-
zles that are cut off from the main stage noz-

zles and receive motive fluid exhausting

from a wheel, wheel buckets for extracting
energy from the high and low pressure mo-
tive fluids, and an exhaust conduit that is

common to all of the nozzles. -

5. An . elastic fluid turbine comprising
stages. working at different pressures; each

containing a wheel compartment, fluid dis-

charging devices and bucket wheels for the

stages, 1o combination with a condut for

reced-

supplying high pressure motive fluid, a cham-
ber which receives motive fluid from a wheel,
a second chamber which is shut off from re-
ceiving motive fluid from a wheel, a conduit
admitting low pressure fluid to the second

chamber only, a third chamber that receives

motive fluid from both the high and low
pressure sulg)ply conduits and equalizes the
pressures thereof, and an exhaust conduit
common to all of the wheel buckets. "‘

6. An elastic fluid turbine comprising

stages working at different pressures, each

containing fluid discharging devices, those in-

o
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the 1nitial stage causing a greater drop in

‘pressure than those in the subsequent stage

or stages, and a conduit admitting high pres-
sure fluid to the initial stage, in combination
with a set of stage nozzles which are shut off
from recerving motive fluid from preceding
stage, a conduit for discharging low pressure
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fluid .to said set of stage nozzles, and a cham-

ber which receives the fluid from both

- sources and equalizes the pressures. '

In witness whereof, 1 have hereunto set

my hand this fifteenth day of May, 1907.

FREDERICK SAMUELSON.

Witnesses: _
' CHARLES H. FULLER,
J. A. FoSTER. |
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