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~ one whole stage and

- 8b

- This shell is separated by diapHragms 6—6

~ moving buckets in each stage.

7 are formed in the diaphragm 6 and direct
the elastic fluid into
- “buckets 1.
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- Into-velocity.
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- atizen of the United States, and a resident of ;
_the borough of Manhattan, city, county, and
‘State of New York, have i

eihciency of elastic fluid turbines and par-

running. with reduced loads and under less

the time they are under way af a reduced or

against the moving buckets and also of con<

‘after traversing
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1o alfwﬁom it may concern:
~ Be it known that I, CEARLES G. CuRrTIs, 8

invented an Im-
provement 1in Klastic-Fluid Turbines, of

which the followingis a specification. =~ |

The object I have in view is to improve the
ticularly to make them more efficient when
than full speed. ©~

The invention is pa,rticularly- adapted for
steam turbines for marine use, and more

l

especially in connection with vessels of war, |
yachts and vessels on special service amd

adapted to be run for a large proportion of

cruising speed.

I attain these objects by the mechanism |

llustrated in the accompanying drawings, in

- Figure 1 is a sectional view of a portion of
a turbine embodying my invention, and ig..
2 1s & development thereof. . . = -

In both of the views like parts are desig-
acters,
The drawings illustrate one stage of &
multi-stage turbine of the axial flow type;
the number of stages used is immaterial; I]:t?t |
portions of two other
stages are illustrated. ..
In the drawings the moving buckets 1, 2,
3, are carried upon the periphery of the wheel
4. Thewheel turns within a shell or casing 5.

Into stages. there being one or more rows of
The nozzles

the first row of moving
Intermediate nozzles 8 and 9 are
fixed to the shell 5, and are arranged between
the moving buckets 1 and 2, and 2 and 3 re-
spectively. 'The nozzles 7, 8 and 9 serve the
twofold purpose of directing the elastic fluid

verting & portion of the pressure of the fluid

I prefer in practice to arrange each rov of
moving buckets so as to absorb an equal
amount of energy, although this may be va-
ried, if desired. The elastic fluid, which may
be steam or other gas or fluid under pressure,
the rows'of moving buc

which is arranged so that it forms

| which it abuts.

moving buekets 3, and will be discharged

into the next nozzle 7. - The usual practice is.

to provide & considerable interval of space

‘between-the last row of moving buckets 3

and the next diaphragm, so that the steam
or other elastic. fluid employed may-have an
opportunity to expand to the pressure exist-

o Patentgd Alpl_rﬂ 6, 1900.

' and nozzles, will issue out of the last row of 55

60

ing:in.that stage before it escapes through

the next.nozzle , £nd from_-nthere mto the next

wheel. e - _
- By my invention I provide an opening 11
4 passage-

$b -

way between the discharge from the buckets

3 and the entrance to the nozzle 7. This

opening has a top wall 15 and a bottom wall
16. - In the embodiment illustrated the walls

are formed by an opening made in a block 10.

This block 10 is preferably attached to the.

diaphragm 6. The circumferential length
of the opening is equal to the length
nozzle 7, against which it abuts, as‘is shown

of the
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in Fig. 2. Theradial depth of the opening 11 - |

18 preferably at its p
eater than the radial depth of the bucket 3.
The excess of depth over the depth of the

bucket is provided for-the purpose of pre-

venting an obstruction to the free discharge
| of the fluid from the buckets 3.
depth of the ultimate end of the

The radial
18 that of the depth of the nozzles 7, against

crease 1n circumferential length toward the
exhaust in order to prévide for the increased
volume of fluid. = |

~ In order to prevent ':t"‘ilf:-'struction to the free

passage of the fluid through the opening 11,

the latter is made to increase in circumfer-
ential length in the direction of the exhaust,

opening 11

roximate end slightly

80

-85
The fixed nozzles may in-
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or transverse to the travel of the fluid. This

increase in circumferential length of the pas-
sage may be made -by inclining one of the
walls 12, This incline is best made upon the
curve shown in Fig. 2, which I find to be sub-
stantially the path that steam will take in

‘discharging from bucket& of the shape illus-

trated.

In order to prevent an objectionable ex-
pansion which would be caused by the cross-

sectional area of the opening 11 increasing by

the increase of peripheral length, I prefer to
have the cross-sectional area of the ultimate
and proximate ends of the spening 11 equal.
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h].ﬂ may be made h}? C{.}ll‘;}l‘&(}ting th? tOP .



and hottom walls of the opéning 11 at a ratio’]

“equal to the contraction of the side walls.

10

‘scen that
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~ may be carried 1n any other manner.

tain peripheral extent

30

_open portion wil _
" discharge of the moving buckets.

5 vide s valve 14.  This valvels

“In order to prevent the escape of fluid
from the joint between the moving buckets 3
and block 10, I provide a guard plate 13 in~
ierposed between the block 10 and the base
of the fixed nozzle 9. A second guard plate

15 may be used to prevent escape of fluid

from the nozzles 7 around the top of the row

of buckets 7. o
- By the construction described it will be

After issuing
enter the opeming 11

ing eddies, or. otherwise undergoing losses.

| On the contrary, the elastic flurd will freely.
 issue from the row of moving buckets 3 into

the next nozzles 7 without appreciable loss.
In connection with the opening 11, I pro-
shown mount-
ed in ways in the diaphragm ' '
It 1s
slid to expose or open up & cer-
of buckets 7. The
valve 1s so arran%ed that as it is opened, the
be in the direction of the

This 1s

adapted to be

_ a,%ll:_)arentfrom the illustration in Fig. 2, in
W

_opene

5 rection of the arrow,

ch the moving buckets travel in the di-
. ' and their discharge 1s 1n.
the opposite direction. ~As the valve 14 1s
the nozzles 7, adjacent to the wall 12,

Will"be’the first ones exposed. I prefer to

- provideoneof these sliding valves 14 for each
41)

diaphragm. Inthe first diaphragmorhead of
the shell, the ordinary separate valves, which

“are now used in elastic fluid turbines, may
be used for cutting in or cutting out one or

more separate nozzles at a time.
zles when cut out are cut out in the direction

These noz-

to the rotation of the wheel.

opposite t h
' Mustrates the position of the

Mg 2

valves when the-turbine is operating under

50

The initial valves are all cut oft
except the one orones which control but one

or two nozzles at the initial end of the tur-

5d

G
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path adjacent to the edges
!

hine. The valves 14—14 for the stages
shown in the drawings are partly closed so
that but two or three of the nozzles 7 in each
diaphragm are open. The elastic fluid 1n

traversing the turbine will be confined to a

1. While it may fan out to some extent in
each stage, yet when it reaches the opening
11 at the end of each stage it will be confined
to the opening disclosed by the valve 14. At
part loads, therefore, the turbine will operate
without undue loss of efficiency because the
elastic fluid will have a free passage through
the entire length of the turbine and will be

| glbjfed which
diverting the fluid discharged from the 1ov-
1C aescribed 1t ¥ ing buckets.
_ at the elastic fluid, In traversing the | sion will
~ turbine and passing successively through the -
nozzles and moving buckets, will expand and
“incréase or fan outward circumferentially mn
‘the direction of the exhaust.
~ from the last row of moving buckets 3 1t will .
_ and pass through the
nozzles 7 without losing its velocity or form-.

patent statutes, 1

6, although it | 1. An elastic

12 of the openings .

917,419

' o

concentrated at each diaphragm in-such a

manner that the nozzles at the diaphragm

will be utilized to their complete capacity..

The invention may be applied to other
forms of elastic fluid turbines and is- not
pecessarily restricted to the axial flow type.

[nstead of using intermediate fixed nozzles 3

70

and 9, intermediate buckets may’ be. em-

serve solely for the purpose. of

In thig case the entire expan-
ion will be made by tlie nozzles 7 on the
principle disclosed i my Patent No.
" In accordance with the provisions of the
have described the prin-

566,968.
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ciple of rf:%'inve‘ntion,togepher with the ap-
paratus -which I now consider to represent

the best embodiment thereof, but I desire to

have it understood that the appacatus shown

is merely illustrative and that the invent.cn.
can be carried out in other ways. R

- Having now

and desire to secure by Letters Patent, 1s: -

*

nd nozzles in the diaphragms, there being »

space between the discharge {rom a moving. ¢
bucket in a-stage to the next diaphrigm and

an element having a passage in the space, the
said passage connecting the discharge irom
the bucket to the next nozzle,
stantially of the same shape as the fluid jet.

it, bemg sub-

85

| particularly - described -the
nature of my invention, and in what matiner
the same is to be performed, what I ielaun
90
| n. fluid “turbine having a shell
divided by diaphragms’ into separate stages,
‘moving and stationary buckets in each stage,

100

9 - A turbine divided into stages by din-

phragms, there being an element with a pas-
sage between the row of moving buc{{etﬁ
which last discharges fluid in each stage and
the next diaphragm, the passage inereasing
circumferentially and decreasing radially, mn
ihe direction of the exhaust. -

3. A turbine divided into
phragms, there ‘being confining walls . to
carry the fluid irom the last bucket to
next nozzle, the said walls being 80 shaped
as to conduet the fluid without substantial

loss of velocity.

4 A turbine divided into stages by dia-
Ehmgms, there being top and bottom cou-
fining walls to carry the fluid from the last
hucket to the next nozzle, the snid walls
being

L J

5 A turbine hdaving stages, with a block’

the

being so shaped as 10 conduct the fluid with-
out substantial loss of velocity. .

105

stages by din-

110

119

120

in'a stage, adjacent to the diaphragm of the

next stage, the said block having 2 PASSREC,
receiving fluid froim the discharge ot i
wheel within the stage,
stantially parallel to the
and the other inclined. | .

6. A stage turbine, having a Space 1 a
stage between the discharge from the buckets
of the wheel and the nozzles acdmitiing to

the next stage, there being an eiement with

gt ho
one edge being sub-
axis of the 3}'}1_&@-1?

130
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an opening in the space, with a valve ad-

Jacent to the nozzles for controlling ad-

mission of fuid to them.

7. A stage turbine, having a space in a

stage between the discharge from the buckets
of the wheel and the nozzles which admit to
the next stage, there being an element with
an opening in the space, with a valve at the
ultimate end of the opening.

8. A'stage turbine, having a space in.a |
stage between the discharge from the buckets

of the wheel and the nozzles which admit to

‘the next stage, there being an element hav-
Ing a passage within the space, the said pas-

sage -increasing circumferentially in the di-
rection of the exhaust, the eircumferential

‘enlargement being made by an inclined edge

of the passage and means for varying the
cross sectional area of the passage, the said
means operating to expose the nozzles in the
direction opposite to the direction of rota-
tion of the wheel, so that the fluid at low
loads will flow along the inclined edge of the

opening.

0. A stage 'tu'rbine,- ) spaée In a _sté,ge, be-
tween the discharge from the buckets of the
wheel and the nozzles which admit to the

next stage, there being an element having a |

passage within the space with a slide valve:

| chined edge of the opening. =~ N
~10. A stage turbine, having a space in a
stage between the disecharge from the buckets

| 'a,t'?the'u_ltim&te_ end. thereof, 'the- .a,ssa,ge in-

creasing circumferentially in the direction of

‘the ,exiaust,ﬁ the cir¢cumferential enlarge-
ment being made by an inelined edge of the

passage,- the valve. moving to expose the

the fluid at low loads will flow along the in-

of the wheel and the nozzles which admit to

3l

| nozzles m the direction opposite to the di- 35
« rection of the rotation of the wheel , S0 that

40

the next stage, there heing a passage within

the space, with a slide wvalve at the ultimate

end thereof, the passage increasing circum-
ferentially and decreasing radially in the di-

rection of the exhaust, the circumferential

enlargement being made by an inclined edge

of the passage, the valve moving to expose

| the nozzles in the direction opposite to the
“direction of rotation of the wheel, so that the

fluid at low loads will flow along the inelined

edge of the opening,. . _

~ This specification signed and witnessed

this 27th day of April, 1907. '
(?HARLES G. CURTIS.

' Witnesses:
- .Joun L. LotscH,
- M. L. HorMmEL.
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