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Be 1t known that I, Joun WriLLs CLoup, a
citizen of the United States of America, re-
siding at 82 York road, King’s Cross, London,
England; have invented a new and useful Im-
provement in Klastic-Iluid - Pressure Tur-
bines, of which the following is a specification.

This invention relates to elastic-fluid-pres-
sure turbines of the type in which the velocity
energy of the motive fluid isutilized by im-

act. | |
d According to this invention the velocity
energy of the motive fluid is utilized by 1m-
pact in a circumterential series of stages on a
ortion of the rotary member or wheel, the
flow of fluid from the buckets being in each

stage circumferentially advanced and re-
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¢5 buckets 2 may conveniently be formed in a
known manner by means of a rotary cutter,

versed in the casing. '

This invention 1s 1llustrated in the accom
panying drawings, in which— ° | |

Figure 1 1s a longitudinal section through

the casing and partly through the wheel,
1Hustrating the application of this invention
in its simplest form to a single turbine-wheel.
Fig. 2 is a cross-section, partly on lme 11 11
and partly on line 111 111 of Fig. 1. Iig. 3 1s
a detail view showing means for packing the
periphery of the wheel. Fig. 4 1s a side ele-
vation,partlyin section, showing an arrange-
ment for supporting the casing of the turbine
on the shaft. Figs. 5 and 6 are respectively
a longitudinal section and cross-section of a
modified form of the turbine shown in Figs.
1 and 2. Fig. 7 1s a longitudinal section of a
turbine constructed in accordance with this
invention and in which the veloecity energy
is utilized on a plurality of wheels and 1n a
circumferential series of stages on a portion
of each wheel.

the hine VIII VIII of Fig. 7. Figs. 9, 10, 11,
and 12 are face views of a portion of the suc-
cessive cylinders or rings forming the cham-
bers In the casine of the turbine shown in
Figs. 7 and 8. Fig. 13 1s a portion of a lon-
oitudinal section of a turbine similar to that
shown in Figs. 7 and 8, showing an arrange-

ment of the passages and buckets by means |

of which the turbine may be operated in
either direction as required. Fig. 14 1s a
broken cross-section on lines X1V XIV of
Fig. 13.

Referring to Kigs. 1 and 2, the wheel 1 1s

provided with a circumferential series of suit-

2
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able notches, buckets, or blades The

Fig. 8 1s a cross-section on

|}

shoulder for the insertion of a ring 11.

so that the outline of the buckets corre-
sponds with an arc of a circle, as shown in the
center of Fig. 1, whereby the course of the

fluid after impact is diverted in a direction 6o

which is, as a whole, more or less parallel to

the axis of the turbine and finally reversed.

The casing is provided with a suitable num-

ber of inlet-nozzles 3 for the motive fluid, the
number of such inlet-nozzles being such as to
balance the pressure upon the wheel, which
number may, for example, be two, as shown

in Fig. 2, each nozzle being arranged at an

angle of one hundred and eighty degrees with
the other. A number of outlets 4 corre-
sponding to the number of inlet-nozzles are
provided.
so that the motive fluid impinges on one side
of the buckets 2. Between each inlet-nozzle

'3 and corresponding outlet 4 a circumferen-

tial series of 1solated chambers are provided
in the casing, each chamber having an inlet 5
on one side and an outlet-nozzle 6 on the
other side. These chambers are so formed
as to divert the flow of fluid from the 1nlet 5
of the chamber toward the outlet-nozzle 6 of
the same. The chambers are formed 1 two
separate rings 7 and 8. In the ring 7 a suit-
able number of recesses 9 are first milled
out, the intermediate portions 10 being then
partially turned down, so as to provide a

the insertion of the ring 11 a number of 1so-
lated chambers are formed, which divert the
flow of the fluid from the radial direction into
a direction parallel to the axis of the turbine.
In the joint-face of the ring 8 a correspond-
ing number of recesses 12 and communicat-
ing outlet-nozzles 6 are milled out on lines
more or less tangential to the inner circum-
ference of the ring and located so that the
outer end of the recesses 12 form an exten-
sion of the chambers in the ring 7, the inner
end of the recesses 12 terminating 1n the out-
let - nozzles 6, whereby the motive fluid 1s
again directed onto the buckets 2 of the
wheel. '

The actionis as follows: The motive Hud
after entering the casing passes through the
inlet-nozzles 3 and strikes one or more of the
buckets 2 of the wheel. After impact the
course of the motive fluid 1s diverted, so
that it may escape through an inlet 5 of the
succeeding isolated chamber. In passing
through this chamber the course of the fluid 1s
again diverted in a direction opposite to that
in which the fluid was previously diverted by

i |
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the buckets 2 of the wheel. After this de- |

tlection the fluid escapes from the chamber
by the outlet-nozzle 6 and again strikes one
or more bucketsof the wheel. The fluid then
passes to a second isolated chamber, whence
1t again escapes tofurther act by impact upon
one or more buckets on the wheel. This ac-
tion 1s repeated until the fluid arrives at one
of the exhaust-outlets 4 in the casing. In
this manner the motive fluid is utilized by
impact in a circumferential series of stages
on a portion of the rotary member or wheel.

Both the inlets and the outlet-nozzles in
the 1solated chambers may be somewhat in-
chined, so as to follow as near as possible the
general course of deflection both in the buck-
ets and the 1solated chambers, or, as shown,
the outlet-nozzles 6 may alone be thus in-
clined.

In some cases means are provided for pre-
venting leakage on either side of the buckets
on the wheel. According to the present in-
vention the casing is so constructed as to per-
mit of two rings of soft metal being com-
pressed against the wheel. The casing, for
example, may be made in three parts, con-
sisting of a cylinder, in which the chambers
are formed, and two end covers or heads, the
whole being held together by bolts, the rings
of soft metal being so arranged between the
end covers and the cylinder that upon tight-
ening up the bolts the rings are compressed
inwardly upon the circumference of the
wheel. This arrangement of packing is
shown 1n Fig. 3 as applied to the construction
described with reference to Figs. 1 and 2, the
iner edges of the rings 7 and 8 being each
chamfered at 14, so that when the bolts unit-
ing the two parts of the casing are tightened
up to form a fluid-tight joint as between each
of these rings and the corresponding face of
the casing the soft- metal rings 13 will be
compressed inwardly on the circumference
of the wheel 1.

In some cases m order to keep the casing
and the wheel concentric in the event of the
center of gravity of the wheel not coinciding
with its axis the casing, as shown in Fig. 4,
may be carried by suitable bearings—as, for
example, by ball-bearings 15 upon the shaft
16 of the wheel. In this case the casing may
be prevented from rotating in any suitable
manner which will permit of a slight eccen-
tric motion—as, for instance, by the lugs or
jaws 17, which bear against brackets 18,
forming part of the pedestals of the bearings
19. The bearings 19 may be of any well-
known type provided, if necessary, with
forced lubrication. In order to prevent any
leakage of fluid which may flow past the
bearings 15 of the casing, ¢glands 20 are pro-
vided of any suitable or well-known type.

Instead of arranging the nozzles so that
the fluid 1impinges on one side of the buckets
2 of the wheel the nozzles 3 and 6 may, as
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shown in Figs. 5 and 6, be centrally arranged
with respect to the buckets, so that the
stream ol motive fluid on striking the center
of the buckets is divided and diverted to
both right and left in a direction as a whole
more or less parallel to the axis of the tur-
bine, each stream then passing through sepa-
rate inlets 5 into one of the isolated cham-
bers, where the two streams are then deflect-
ed to the common central outlet-nozzle 6.
According to the construction shown in these
gures the isolated chambers are formed by
a series of recesses 9 in the casing, which are
inclosed by a ring 21, in which the inlets 5
and outlet-nozzles 6 are formed. With this
construction both the inlets 5 and the outlet-
nozzles 6 are inclined, so as to follow as nearly
as possible the general course of deflection
both 1 the buckets and the isolated cham-
bers, as shown in Fig. 6. The motive fluid
after passing the exhaust-outlets 4 may be
conveyed either direct to a condenser or may
be Turther utilized in one or more additional
wheels before passing to a condenser.

A suitable construction of turbine for util-
1zing the velocity energy of the motive fluid
by 1mpact 1n a circuunferential series of stages
on a portion of each of a plurality of wheels
1s shown 1n Figs. 7 to 12.  The circumferen-
tial series of buckets 2 may be formed on sep-
arate wheels or, as shown in Fig. 7, upon a
single drum 22, mounted upon a shaft 16.
ach circumferential series of buckets 2 is
provided with a set of inlet-nozzles 3, a set of
circumferential series of isolated chambers
formed, as already described with reference
to Figs. 1 and 2, by a recess 12 in a ring 8 and
a recess 9 I a ring 7, and the ring 11, the
number of series in each set of chambers cor-
responding to the number of inlet-nozzles 3
In a set, each of said chambers having an in-
let 5 on one side and an outlet-nozzle 6 on the
other side. A passage 23 is provided in each
ring 8, with the exception of the first, forming

a communication between the last chamber
0l each series in one set with the inlet-nozzle

3, corresponding to the succeeding series of
chambers with respect to the direction of ro-
tation of the wheel in the next set. The re-
cess 12 and outlet-nozzle 6, corresponding to
the position of each of the communicating
passages 23, 1s omitted in each ring 8. The
communlcating passages 23 are formed in
cach of the rings 8 with the exception of the
first ring, as shown in Figs. 7 and 11. In
this manner communication is provided from
each of the first set of inlet-nozzles 3 through
a series 1n the first set of chambers extending
over an arc something less than ninety de-
grees, thence through a communicating pas-
sage 23 and corresponding inlet - nozzle 3
through a circumferential series of chambers
forming a portion of the second set and extend-

1ng throughasucceeding arcoflessthan ninety

degrees, and so on from series to series through
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succeeding arcs each less than ninety de-
oTees until reaching the final series of cham-
bers when after passing through the corre-
spondmﬂ* arc the fluid escapes through an

outlet 4 i the casing to a common exhaust-

chamber 25, which communicates directl
with the atmosphere or with a condenser. It
will be observed that the first two rings 8 are
arranged so as to form an annular admrssmn—
ehember 26, which 1s closed on the inner cir-
cumference by a ring 24, which also serves to
form one wall of each of the first set of inlet-
nozzles 3. While all the rings 7 and 8, with
the e*{ceptlon of the first ring 8, are respec-
tively similar in every respect, it will be ob-
served from the arrangement of the rings, as
shown 1n Figs. 9 to 12 which represent re-
spectively, the first rmg 8, forming one wall
of the annular chamber 26 the first ring 7,

the second ring 8, and the seeond ring 7, that
the recesses In the second rings 8 and 7, Flﬂ'S

11 and 12, are not 1n a,lmement with the COT-
respondmg recesses 1n the first rings 8 and 7,

Figs. 9 and 10, this arrangement being nec-
essary in order that the communicating pas-
sages 23 may register with the eorrespondmg
recesses 9 of the last chambers of each series
and the recesses 9 with the recesses 12 ot the
first chamber ot each series.

In Figs. 13 and 14 the turbine-drum 22 is
pmwded with both an inner and outer casing
27 and with a series of brackets arranged on
the inner and outer circumference. The cham-
bers in the mmner and outer casing and the
buckets onthe inner and outer circumference
of the drum areinversely arranged, so that the
turbine may be driven in erther direction at
will. The chambersin the casing and the buck-
ets on the drum are formed in the manner al-
ready described with reference to Figs. 1 and
2 and 7 to 12. In the inner casing 37 annu-
lar admission-chambers 29 are formed by
rings 30 of angle-sectlon The mlet—nozzles

3 for driving the turbine in one direction and

45
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inlet-nozzles 28 for driving the turbine in the
other direction are both preferably connected
through the annular chambers 26 and 29, re-
speetlvely, by branch pipes and a reversing-
valve to the main source of supply. All the
outlets 4 communicate with the common ex-
haust-chamber 25.

In all the constructions above described
the inlet-nozzles 3 are preferably made larger
than the nozzles 6, while the latter gradually
increase in cross-sectional area, so as to suit-
ably meet the conditions of expansion of an
elastic fluid. |

1t will be observed that in all the construc-

tions shown in the drawings, the isolated

chambers with their inlets and outlet-nozzles
are so arranged as to be readily an accurately
machined, and . Il constructions whereby
such ehembers with their inlets and outlet-

]

more separate rings must be considered as
within the scope of this invention.

I claim as my invention-—

1. In an elastic-fluid-pressure turbine the
combination with a wheel, having a ring of

y | buckets, and a casing, prowded with a plural—-

1ty of Symmetrleelly arranged Inlet-nozzles
and a corresponding number of outlets, of a
eorrestponding number of circumferential se-
ries of isolated chambers arranged in said
casing, each series of said chambers being ar-
ranged between an inlet-nozzle and a corre-
Spondmg outlet, an inlet on one side of each
chamber, and a contracted outlet-nozzle on
the other side of said chamber.

2. In an elastle—ﬂuld—pressure turbine the
combination with a wheel, having a ring of
buckets, and a casing, of a plurahtv of mlet—
nozzles symmetneelly arranged in said casing
so as to direct the motive fluid to one side of

sald buckets, a corresponding number of out-

lets, a eorreepondmg number of circumferen-
tial series of 1solated chambers, arranged in

said casing for elrcumferentla,lly advancing

and reversing the flow of fluid from one side
of said buckets to the other, each series of

3
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sald chambers being erranged between an in-

| let-nozzle and a eerrespendmg outlet, and a

contracted outlet-nozzle from each chamber.

3. In an elastic-fluid-pressure turbine the
combination with a wheel, having a ring of
buckets, and a casing, of a plurehty of inlet-
nozzles svmmetrleelly arranged 1n said cas-

1ng so as to direct the motive Auid to one side

of said buckets, a corresponding number of
outlets, a corresponding number of circum-
ferential series of isolated passages, arranged
in sald casing for diverting the flow of motive
luid from said bucketsinto an axial direction,
a ring provided, on the face adjacent to said

‘passages, with a number of recesses coacting

with said passages and an outlet-nozzle from
each recess. :

4. In an elastic-fluid-pressure turbine the
combination with a wheel, having a ring of
buckets, and a casing, of a plurehty of inlet-
nozzles Symmetrleally arranged in sald cas-
Ing and so as to direct the motive fluid to one
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side of said buckets, a corresponding number

of outlets, a ring arrenged 1n sald casing and
having a correspondmﬂ' number of circum-
ferential series of recesses on one side face,
each recess extending outwardly from the
inner periphery of the ring, a second ring in
contact with the recessed face of the rst—
named ring and having a corresponding num-
ber of circumferential series of nozzles, af-
fording communication between each recess
in the 1
ery of the second ring, and means for com-
pletely closing circumterentially a portion of
each recess of the first-named ring.

5. In an elastic-fluid-pressure turbine the

nozzles are formed in and by means of one or | combination with a wheel, havmg a ring of

115

120

irst-named ring and the inner periph- -
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buckets, and a casing, of a plurality of inlet-

nozzles symmetrically arranged in said cas-
ing and so as to direct the motive fluid to one
side of said buckets, a corresponding number
of outlets, a ring arranged in said casing and
having a corresponding number of circum-
ferential series of recesses on one side face,
each recess extending outwardly from the
inner periphery of the ring, a second series of
recesses In the spaces between the first-
named recesses extending outwardly from

the inner periphery of said ring for a portion

only of the radial length of the first-named

. recesses, and axially for a portion only of the

15
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30

depth of the same, a second ring inserted in
sald second series of recesses, a third ring of
the same internal diameter as the first-named
ring arranged 1n contact with both the said
first and second rings and having circumfer-
ential series of recesses on the side face ad-
jacent to said first and second rings, each re-
cess being adapted to communicate with the
corresspondmg recess 1 the first-named ring
and terminating in an outlet-nozzle.

6. In an elastic-fluid-pressure turbine the
combination with a wheel, having a ring of
buckets, of a casing provided with a plurality
of symmetrically-arranged inlet-nozzles and
outlets and an annular wedge-shaped recess
on either side of said wheel a soft-metal ring

1n each recess and means for compressing the

4.0
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sald rings upon said wheel.

7. In an elastic-fluid -pressure turbine the
combination with a wheel keyed on a shaft
and bearings for said shaft of a casing mount-
ed freely on said shaft, lugs projecting from
the sides of the casing for preventing said
casing from turning and means for prevent-
ing the escape of the fluid between the cas-
ing and the shaft. .

8. In an elastic-fluid-pressure turbine the
combination with a wheel, having a plurality
of rings of buckets, a casing provided with a
plur ahty of symmetrleally arranged 1nlet-
nozzles for each ring of buckets, each inlet
being adapted to direct the motwe fluid to
one side of the corresponding ring of buckets,
and a corresponding number ot outle‘rs ol a
passage connecting each outlet from one ring
of buckets with an adjacent inlet-nozzle to
the next succeeding ring of buckets, a series
of nozzles arranged between each inlet-noz-
zle and corresponding outlet for directing the
motive fluid to the same side of said bucket
as the first-named nozzles, and means for
circumferentially advancing and reversing
the flow of fluid from the other side of said
buckets to the next succeeding nozzle of said
series.

9. In an elastic-fluid-pressure turbine the
combination with a wheel, having a plu-
rality of rings of buckets, and a casing pro-
Vlded with a plurality of S}Tmmetmcaﬂy—ar-
ranged inlet-nozzles for each ring of buckets
and a corresponding number of mualetsJ of a

|
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passage connecting each outlet from one

ring of buckets with an adjacent inlet-noz-

zle 10 the next succeeding ring, circumfieren-
tial series of 1solated chambers arranged 1n
said casing, each series being arranged be-
tween an inlet-nozzle and a correspondmo
outlet, an inlet on one side of each chamber
and an outlet-nozzle on the other side of
sald chamber.

10. In an elastic-fluid-pressure turbine the
combination with a wheel, having a plu-
rality of rings of buckets, and a casing pro-
vided with a plurality of syn11netmca11y—ar~
ranged 1nlet-nozzles for each ring of buckets
Eﬂld a corresponding number of outlets of a
passage connecting each outlet from one
ring of buckets with an adjacent inlet-nozzle
to the next succeeding ring, circumferential
series of 1solated passages arranged in the
sald casing, each series being arranged be-
tween an inlet-nozzle and a corresponding
outlet, for diverting the flow of motive fluad
into an axial direction, and a ring provided,
from said buckets on the face adjacent to
sald passages, with a number of recesses co-
acting with said passages, each recess ter-
minating 1 an outlet-nozzle.

11. In an elastic-fluid-pressure turbine the
combination with a wheel, having a plu-
rality of rings of buckets, and a casing pro-
vided with a plurality of vnnnetucally—ar—
ranged outlets, of a series of rings arranged
in sald casing “each Ting havmn ) number
0011‘esp0]:1d1110 to the number of outlets, of
symmetrically-arranged series of recesses ex-
tending outwardly from the inner periphery
on one side face and registering with one
side of a oorrespondmﬂ ring of “buc cets, a
second series of rings, cooperatmﬂ‘ with the
first-named series, each ring having a num-
ber, eorrespondmg to the number of series of
recesses In the first-named rings, of symmet-
rically-arranged mlet-nozzlesj a8 correspond-
g number of series of outlet-nozzles, each
affording communication between a recess
in a ring of the first-named series and the in-
ner pempher‘y of the ring and, with the ex-
ception of the first ring 1n the series, Pro-
vided with passages each affording com-
munication between an inlet-nozzle and the
last recess of a serles 1n an adjacent ring of
the first-named series, and means for com-
pletely closing mrcumferentlally a portion of
each Tecess in the first-named series of rings.

12. In an elastic-fluid-pressure turbine the
combination with a wheel, having a plurality
of rings of buckets, and a casing provided
with a plurality of symmetmcally—arl anged
outlets, of a series of rings arranged in said
casing, each ring havmﬂ a number corre-
sponding to the number of outlets, of sym-
metrically-arranged series of recesses extend-
ing outwardly from the inner periphery on
one slde face and registering with one side of
a corresponding ring > of buckets a second se-
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ries of recesses in .the spaces between the
first - named recesses extending outwardly
from the inner periphery of the ring for a por-
tion only of the radial length of the first-
named recesses and axially for a portion only
of the depth of the same, a second series of
rings nserted 1n said second series of recesses,

a third series of rings of the same internal di-
ameter as the first series of rings, each 1n con-
tact with one of each of the first and second

named serles of rings and having firstly a cir-

cumferential series of Tecesses in the side face
adjacent to sald first and second named rings,
each recess being adapted to communicate
with a correspondmn‘ recess i an adjacent
ring of the first-named series and terminat-
ing in an outlet-nozzle and secondly a num-
ber corresponding to the number of series of
recesses in the first-named rings, of symmet-
rically-arranged inlet-nozzles “and means of
communication between each inlet - nozzle
with the exception of the first set, and the
last recess of a series in the ad] acent ring in
the irst-named series of rmgs

| "

13. In an elastic-fuid-
combination with a sha

ressure turbine the
, a drum provided

on 1ts inmner olrcumference with buckets,.

means for securing said drum on said Shaft
and a casing surrounding the outer circum-
ference of said drum, of buckets arranged on

the 1 Inner clrcumference of sald drum, an 1n-

ner casing surrounding the inner circumfer-
ence of said drum, a plurality of inlet-nozzles
symmetrically arranged in said inner and
outer casing, a corresponding number of out-
lets mn each casing, series of nozzles arranged
between each inlet-nozzle and corresponding
outlet- and means for circumferentially ad-
vancing and reversing the flow of fluid from
said buckets to the next succeeding nozzle
of each of said series.

In testimony whereof I have hereunto sub-
scribed my name this 20th day of February,

1905. |
JOHN WILIsS CLOUD.

Witnesses:

A. H. BErGIN,
W. J. SKERTEN.
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