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UNITED STATES PATENT OFFICE.

CILARLES W, DA ke, OF GRAND Lav b, MICHIFIAN, ASSIGHNORTO THE DARKE-AMERICAN
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MICILIGAN,

ELASTIC-FLUID {URBINE.

Cmascm . amom

No. 911,677,

Application filed December 16, 1907,

To all whoin o ey coneern:

Be it known that I, Crannes W DAKE; a
citizen of the United States, residing at the
city of Grand Rapids, county of Rent, State
of Michigan, have invented certain new and
useful Tinprovements i

tion.

This invention relates Lo improvenents i

clastic flord turbines.

~ The ohjects of this invention arve: first, to
simplify the esustrinction of such deviees
pencrally, having due regund to thelr efli-
ciency ; second, to provide an improved form
of Lucket in the turbine wheel; third, to
provide an improved {orm
guide passage and guide passage Dlock:
fourth, to provide an poproved constraction
of nozzle: fifth, to vrovide an proved
forin of nozzle, permitling proper expur-
ston- of steam in a nezzle having pavaliel
siges: sixth, to provide an smproved foi
and construction of buclket and reversing
guide passage in,which the stean In acting
on the bucket is turned less than 180°, and
with the friction reduced to a minimuni; and
seventh, to provide a construction and ar-
rangement of bucket nozzles and veversing
ouide passages whereby the buckets of the
turbine. wheel ‘will be substantially filied
with steam from the reversing guide pas-
sage ‘when it receives the direct hpact of
the jets from the nozzles, thus cconomizing
the steam at its initial pressure. -

Further ohjects and objects relating to de-
tails of construction will definitely appear
from the detailed description to follow.

I acconiplish the objects of my inventicn
by the devices and means described in the
following specification. - |

The invention is clearly defined and
pointed out in the claims.

A structure embodying the features of my
invention is.clearly illustrated in the ac-
companying drawing, forming a part of this
specificatiop, 1n which:

Figure 1 1s a longitudinal detail sectional
view through the buckets and guide pas-

gages of a double-phase turbine; Fig. 2 1s a

DO

2D

detail sectional view through the jacket of
the .turbine wheel guide passage block and
nozzle block, showing further detatls of eon-
struction; Ilg. 3 is a detail vertizal sec-
tional view through the nozzle guide pas-

Specification of Letters Patent.
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| Kiastie-1ctoid Tor-
bines, of which the following is a speerben- s

of reversing

' {tiivbine wheels at 27,
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rreoular line X--X of Fig: 3; Fig. 415 a
iy detail sectional view through the re-
cersing otdde passages and block and the
farbine huclkets, taken on the irregular hine
Y. Y of Figo 2; Fig, 5 is a detaill view

aken on the plane of (he irregular lne

1T of Tig. 2, Isoking upward, certain de-
rails being mdieated by dotted lines; INg. 6
s similar detat view taken on the plane of
the said trreenlar line IF—If of If1g. 2, look-
g down on tbe periphery of the turbme
alesl, which is <hown developed nto the

flat: Wie, 7w detail side elevation view of

v portion of the turbine wheel, looking fo-
v s the pight of Ifig. 2, that figure being
sparated on the line F—F of said g, 2;
i, S is a detai! sectional elevation through

e vowzie and guide passage block, taken on

4 lpe corresponding to line Z--Z of Ing. 2;
o, 9 s a detall seetionad view through
Lelets and guide pussages taken on a line
corresponding to Hne S-—S of Figs. 3 and 43
Fig., 10 is an enlorged detail sectional view
showing details of the nozzle construction,
falzen on a line corresponding to line X—X
of [Fig. 2, through one of the nozzles and ad-
jacent parts; Fig. 11 is an enlarged detail
loneitudinal view taken on a line corre-
sponding to line M-—-M of Ifig. 105 and IMig.
192 is a transverse detail sectional view on the
line corresponding to line N—N of Ifigs. 10
and 11, Kigz. 13 is a detail sectional view of
he valve 6 appearing in Iig. 1.

In the drawing. the sectional views are
taken looking in the direction of the Iittle

arvows at the ends of the section hnes, and

sinsilar nimuerals of reference refer o simi-
lar parts throughout the several views.
Considering the nwnbered parts of the
drawing, the casing of the tnrbine consists
of a front plate 1, an intermediate plate and
ring 2, and a back plate and ring 3, all of

which are suitably bolied -together or held

together by suitable seréws. The imnter-
medinte plate extends down between the
The back part of the
cane is made to correspond to the- front
nlate 1 in ils provision for seats for the
onide passazre and nozzle blocks and flanges,
which are numbered the same in the pri-

inary and secondary part of thisdouble-stage

turbine here illustrated. In-a single-stage
turbine. the intermediate plate and ring 2
would of course be omitted and the front

saze bloeck and turbine wheel, taken on the | plate 1 and back plate 3 would be brought
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tho shaft and the shaft supported withm the

'8, permits the steam to expand in the said

-obli?ue and cut on a true circle by a milling

an {1blique line to the periphery of the wheel,

‘braced in the curvature of the said buckets

together, thus showing that the number of
stages in the turbine 1s sumply mereased by
increasing the nunhber of intermediate plates
2 and adding the necessary turbine wheels,

Portions of the tirbine wheels 4 only are |

shown, it being a matier of common practice
the way these turbine wheels arve seenred 1o

casing.

Guide blocks 5 contuinang the reverse
cuide passages 10 are provided for each sce-
tion of the wheel and secured to a suitable

late. The valve 6 is protided for control-
ing the passage of steam to the nozzles, the |
same being delivered thirough the passage 7
to the nozzles of the primary turbine wheel,
and after having passed from that, 1s de- |
livered through the secoudary puassage 77 to
the nozzles of the second turbine wheel, The |
nozzles 8, one or more, deliver from the pas-
sage 7 obliquely and tangentially to the
buckets 9 of the turbine wheel. A pyrami-
dal-shaped core §’ is provided in one side
of the nozzle 8, having a suitable ribh 8 on
one flat side which fits into a slot 8”7 an the
side of the block 5. A ring 13 1s clamped
between the block 5 or seres of blocks 9,
where there is a plurality, which forms one
side of the nozzie passage 8, thus producing
a structure which can be easily manufac-
tured by a milling machine, and one into |
which the pyramiaal core can havreadily in- |
serted by forming a suitable key seat 8”7 or |
slot in the side of the block 5 to receive fthe
sume, This block 87, being pyramidally
conical and inserted mto the nozzle passage

nozzle, the sides of which are parallel to
each other and this permits the expanston of
the steam without flaring the sides of the !
nozzle, and conscquently delivers the same
in direct parallel lines to most effectively
act upon the buckets of the turbine wheel or
rotor. | " |
The buckets 9 of the turbine wheel 4 are

machine in the stepped formi, heretofore
patented to me, and a broad noteh 14 1s cut
i the dividing walls, which separate the
huckets from each other, the opposite sides |
of the buckets projecting cutwardly at 15,
so that the walls between the buckets are on

TN

as clearly appears in Figs. 1, 2 and 9, and by
this means less than half of the circle is em-

9 The remainider of the circle 1s embraced |
in the veversing guide passages 10, which
are separated from each other and the noz-

zles 8 by the dividing plate 10/, the form of-}

the buckets clearly appearing in Fig. 9.
The course of the steam or elastic fluid
through the rotor buckets is indicated by
the curved arrow D—F in Fig. 9 and by the
arrow A in Fig. 6. The half.of the circle

911,577

s indieated by the dotted Hne in Fig. 9, and

these lines show the extent of shortening of
the discharge cud of the passage aecom-
plished by the particular form ol bucket
and guide passage which T have produced.

It will be noted that the diuneter of the
{urbine wheel on the bucket at the discharge
side 15 greater than at the recelving side or
ends of the buckets. DBy thus Jocating the
huckets and manipulating the milling tool
hy cutting the steps therein, the discharge
ol of the bucket will be broader than the
receiving end, so that the discharge of steam
from the buckets after it has done 1ts work,
s ereatly facilitated and the reaction of the
steain or elastic fluid is secured to the fullest
extent.  The amount of the widening of the

nekets s proportioned. to give the best re-

sults with the least friction of the fHud m
(he buckets. |

The guide passage 10 formed by the par-
titton 107 opens back “of the nozzle 8, as
clearly appears in Figs. 3, 1 and 8, and con-
sequently lills the buckets 9 of the turbine
wheel with the expanded steam, and before
the bucket passes under the nozzie 8, and
conzequently the bucket is partially filled
with stenmn and the full effect of the impact
of the nozzle is best secured in this way, the
-ceond expansion of steam having just passed

from the bucket 9 when it is thus passed

)

iozzie S.
The direction of the steam to the nozzles

and the action of thie buckets 1s also indi-
cated by the arrow A in Fig. 6, showing
that the angle through which the steam
pasces in acting upon the buckets of the
rotor 1= much less than 180°. |

Tt will be seen that my improved turbine
12 very ensy to manufacture. The different
passages can be readily cut by a milling ma-
chine. Mzaking the guide block 5 and the
ring 15 of separate parts enables the forma-
tion of the nozzle passage very readily by a
milling machine. making it possible to read-
ily form the seat for inserting the expand-
ing core & and all of the.parts can be
quickly and effectively assembled. 1T desire
to remark. however, that the same formation
of passages that T have here illustrated may
be otherwise produced. and I wish to claim
the particular form of buckets and passages,
no matter how they may be produced. I
wish to claim the formation of the parts
broadly, and T also tish to claim the special
features of the organization of the structure.

Having thus described my invention, what
T claim as new and desire to secure by Let-
ters Patent is:

1.~In an elastic fluid turbine, the combina-
tion of a suitable casing having the front
_plate suitably flanged; a turbine w eel with
Eua::kets 9 at its periphery containing a broad

partially {illed to the delivery point of the

| notch 14, and the outwardly-projecting por-
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tion 15, the said buckets being of the stepped
form; a guide pazsage block 5 with revers-
ing guide passages 10 therein, separated by
a sultable partition 10° for reversing the
steam discharged from the said turbine
buckets; a nozzle 8 cut into the side of the
said block 5 in advance of the guiding pas-
sage 10 therein; a pyramidal core 8" with a
rib at one side seated in a sultable seat at
the side of said passage 8, the point of said
cone arranged towards the discharge end of

‘said nozzle; a separate ring or segment 13

clamped between the said guide passage
block and the said flange; a passage
through the flange into the guide block 5;
and a suitable valve for controlling the sup-
ply of elastic iluid thereto, all co-acting su%)-

stantially as described and for the purpose

specified.
2. In an elastic fluid turbine, the combina-
tion of a suitable casing, having the iront
late suttably flunged; a turbine veel with
uckets 9 _
notch 14, and the outwardly-projecting por-
tion 13, sL.ortened by substantially the depth
of the notch; a guide passage block 5 with

reversing guide passages 10 therein, sepa-

rated by a suitable partition 10 for revers-

1ng the steam discharged from the said tur-

30
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bine buckets; a nozzle 8 cut into’the side of

the said block 5 in advance of the guiding
passage 10 therein; a pyramidal core 8§
with a rib at one side seated in a suitable

seat at the side of said passage 8, the point .
of said cone arranged towards the discharge

. end of said nozzle; a separate ring or seg-
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- charge end of said nozzle, all co-acting sub-

65

ment 13 clamped between the said guide pas-
sage block 5 and the said Hange; a passage 7
through the flange into the guide block 5;
and a suitable valve for controlling the sup-

ply of elastic fluid therefo, all co-acting sub-

stantially as described and fer.the purpose
specified. o N

3. In an elastic flmd turbine}the combina-
tion of a suitable casing, having the front
plate suitubly flanged ; a turbine wheel with
buckets 9 at 1ts periphery containing a broad
notch 11. and the outwardly-projecting por-
tion 15, shortened by Sub_s.tantialfy the depth
of the notch, the said buckets being of the
stepped form; a guide passage block 5 with

reversing cuide passages 10 therein, sepa-

rated by a suitable partition 10" for revers- |

ine the steam discharged from the said tur-
bine buckets;.a nozzle 8 cut into the side of

the said block 5 in advance of the guidmg

pussage 10 therein: and a pyramidal core
& with a rib at one side seated 1n a suttable
scat at the side of said passage 8, the point
of the said cone arranged towards the dis-

stantially as described and for the purpose
specified. |

4. In an clastie fluid turbine, the combina-
tion of a suitable casing, having the front

. ﬁ w : - »
“at its periphery containing a broad .

-E]ﬂte suitably flanged; a turbine wheel with
yickets 9 at 1ts periphery containing a -broad
notch 14, and the outwardly-projecting por-

tion 15, shortened by substantially the depth

of the notch; a guide passage block 5 with
reversinz cuide passages 10 therein, sepa-
rated by a SUitﬂb{:? partition 10" for revers-
ing the steam discharged from the said tur-
bine buckets; a nozzle 8 cut into the side of
the said block 5 in advance of the guiding

3
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passage 10 therein; and a pyramidal core

%’ with a rib at one side seated in a suitable
seat at the side of said passage 8, the point

7 1 of the said cone arranged towards the dis-

charge end of said nozzle, all co-acting sub-
stantially as described.and for the purpose
specified. _ . .

5. In an elastic fluid turbine, the combina-
tion of a suitable casilg; a turbine wheel
with buckets 9 at its periphery containing a
broad notch 14, and the ontwardly-project-
ing portion 15, shortened by substantially
the depth of the notch, the said buckets being
of the stepped form; and suiteble nozzles
srojecting within the broad noteh of the
snid buckets to deliver elastic fluid thereto,
all co-acting substantially as described and
{orr the purpose specified.

6. In an elastic fluid turbine, the combira-

{ion of a suitable casing; a turbine wheel
with buckets 9 at its peryphery contaimme a
broad notch 14 and theYoutwardly-project-
ing ‘portion 15, shortened by substantially
the depth of the notch; and suitable nozzles

rojecting within the broad notch of the said
gimkets to deliver elastic fluid thereto, all
co-acting siibstantially as deseribed and for
the purpose specified.

7. In an elastic fluid turbine, the conibima-
tion of a suitable casing; a turbine wheel
within the said ¢asing having buckets therein
of the recurved type; a g1 ide passage block
5 therein with reversing enide passages 10
therein, separated by a snitable pariition 147
for reversing the steam discharged from the
saild turbine buckets: a nozzle § cut into the
side of the said Dleck 5 in advance of the
ouiding passage 10 therein: a pyramidal
core 8’ with a rih at one «ide seated 1 n smit-
able seat at the side of said passage, the
point of said eone arranged towards the dis-
charge end of said nozzle, all co-ncting sub-
stantially as described and Jor the purpose

| specified.

J
|

§. In an elastic fluid turbine, the combina-
tion of a suitable cusing; a turbine wheel
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within the said casing having buckets thercin |

of the recurved type; n guide passage block
with reversing guide passiges therein a
nozzle & cut into the side of the said bloek 5,
in advance of the guiding passage 10
therein; a pyramidal core 8, with a rih at
one side seated in a suitable seat at the side
of said passage, tlie point of said cone ar-
ranged towards the aischarge end of said
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nozzle, all co-acling substantially as de-
scribed and for the purpose specified.

9. In an elastic fluid turbine, the com-
bination of a suitable -casing; a turbine
whee! within the said casing having buckets
thereann of the recurved type; a guide pas-
sag€ " block with reversing gulde passages
thercingy a nozzle 8 cat into the side of the
said block:; a pyramidal core 8’, with a rib

at one side scated in a suitable seat at the

side of said passage, the point of said cone
arranged towards the discharge end of said
nozzle, all co-acting substantially as "de-
scribed and for the purpose specified.

10. Tn a multi-stage turbine, the combina-
tion of the front plate, suitably flanged; an
intermediate ring or plate 2—2’ conformed

at one side {o the sald flange and formed

2{}

similar to the flange plate on 1ts opposite
side, and a back plate and ring 3, conformed
to said plate 2 2°; guide passage blocks ar-

ranged on and secured to the respective
flanges; and turbine wheéls 1 each of the

- said compartments arranged to be acted
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upon by the elastic fluad, as specified.

11. In an elastic fluid turbine, the com-
bination of a suitable casing; a turbine
wheel within the casing, one side of the pe-

riphery of which 1s of greater diameter than

the other; over-lapping buckets of the re-
curved type formed in the said periphery,
the receiving -ends of which are at the lesser
diameter, and the discharge ends of whach
are at the larger diameter, the saild discharge
ends being correspondingly broader than the

receiving ends, a nozzle arranged to deliver

to the recelving ends of said buckets, as
specified. |

12, Tu an elastic fluid turbine, the- com-
bination of a suitable casing; a turbine
wheel within the casing, one side of the pe-
riphery of which is of greater diameter than
the other; buckets of the recurved type
formed in the sald periphery, the recéiving
ends of which are at the lesser diameter, and
the discharge ends of which are at the larger

dinmeter, the said discharge ends being cor-

vespondingly broader than the receiving |

ends, a nozzle arranged to deliver to the re-

ceiving ends of said buckets, as specified.

13. In an elastic fluid turbine, the com-

L]
A

wheel within the casin

with buckets therein;

011,677

bination of a ‘suitable casing: a turbine
having buckets; a
block secured within the casing having a
nozzle to deliver an elastic fluid to the tur-
bine wheel; and stepped guide pussages t{o
recelve elastic fluid E:'om the Saitlp buckets at
their discharge end and to deliver said
elastic fluid to the wheel buckets back of the
sald nozzle, all coacting substantially as de-
scribed and for the purpose specified. |

14. In an elastic flmid turbine the com-
bination of a suitable casing; a turbine

| wheel within the casing having buckets; a

nozzle arranged to deliver elastic fluid to the

‘buckets, the sald nozzle having a pyramidal
core arranged in a slot in the side of the said

nozzle, all coacting as described and for the
purpose specified. |
15. In an elastic fluid turbine the com-
bination of a casing: suitable turbine wheels
a nozzle passage
to deliver steam to the said buclEets'; 2
pyramidal core with a rib at one side, seated
in a suiltable seat.at the side of the said
nozgle passage, the point of said cone ar-
ranged toward the discharge end of the noz-
zle, as specified. J
16. In an elastic flmmd turbine the com-
bination of a suitable casing; a turbine
wheel within the cdsing having buckets; a
nozzle arranged to deliver elastic fluid to the
buckets; a tapered core arranged in the side
of said nozzle, all cyacting as described and
for the purpose specified.

17. In an elastic fluid turb'ihe, buckets of

the U-shaped, recurved type, formed openat .

the side at the receiving end, the receiving
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end of the buckets being longer than the dis-

charge end, the walls between the buckets
being of a forin to correspond to the shorter
discharge end, a nozzle arranged to deliver
to the receiving ends of said buckets, as
specitied. | |

In witness whereof, I have hereunto set
my hand and seal i the presence of two
witnesses. |

CHARLES W. DAKE.

Witnesses: .
LurLu (GREENFIELD,
(#ERTRUDE TALLMAN,

RELY
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