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To all 14-hoir it in (ly concr". 
Be it known that I, CII y II. Es W. D.AKE, a 

citize of the litel States, resiling at the 
city of Grand Raids, city of Isent, State 
of Michigan, lave in vetei certai Jew and 
useful in proverelts in Elastic-Fi id Tir 
bines, of which the following is a specifica 
tion. 
This invention relates to in re) yellets in 

elastic fil t! I'lilies. 
The oljects of this is enti?) are: first, to 

simplify the cist ictio), (; ; Sich devices 
generally, laying die regard to their effi 
ciency; second, to pi'? visie in in proved fol'In 
of lucket in the turbine wheel; third, to 
provide an in loved for 1 of reversii is: 
uide passage and glide assage : {:k: 
FE, to provide a iiplived cost ractic 
of nozzle; fifti), to rvice a ili ()', ect 
forum of lozzie. peri: it is "oiler exp! ;- 
sfon of stean in a Ji ZZle having pai'alie) 
sides; sixth, to '; ) is e a pi'ovel foi'i 
and construction of bucket and reve 'sing 
guide passage in which the ste: i:} acting 
on the bucket is tired less than 180°, and 
with the friction reduced to a minimum; and 
seventh, to provide a constriction and ar 
rangement of bucket nozzles and rever'sig 
guide passages whereby the buckets of the 
turbine, wheel will be substantially fillied 
with steam from the reversing guide pas 
sage when it receives the directi:pact of 
the e?ts from the nozzles, thus ec: nonizing 
the steam at its initial puressure. 

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

I accomplish the objects of my invention 
by the devices and means described in the 
following specification. - - - - 

The invention is clearly defined and 
pointed outt in the claims. 
A structure embodying the features of my 

invention is clearly illustrated in the ac 
companying drawing, forming a part of this 
specification, in which: 

Figure 1 is a longitudinal detail sectional 
view through the buckets and ruide pas 
sages of a double-phase turbine; Fig. 2 is a 
detail sectional view through the jacket of 
the turbine wheel guide passage block and 
nozzle block, showing further details of con 
struction; Fig. 3 is a detail vertial sec 
tional view through the nozzle guide pas 
sage blook and turbine wheel, taken on the 

! irregar lie X--X of Fig. 3; Fig. 4 is a 
sil: ilar detail sectical view throngf the re 
... ' 'sing gride passages and block and the 
irline backets, taken on the irregular line 
Y.Y of Fig. 2: Fig. 5 is a detail view 
kei () the plane of the irregular line F-F of Fig. 2. ryoking upward, certain (le 

tails eig ilicated by dotted lines; Fig. 6 
is a similar detail view taken on the plane of 
the said irregular line IF-F of IFig. 2, look 
Ig down in the periphery of the turbine 

wirval, wiic! is story in developed into the 
flat: Fig. 7 is a detail side elevation view of 
: Jorti of 1 is turline wheel, looking to 

; ; ; is the right f : Fig. 2. that figure being 
sparated outle line F-F of said Fig. 2: 

it. S is a detai sectional elevation through 
', zzie : 1:d guide passagellock, taken on 

:: ) is corres') (ins to line Z-Z of IFig. 2; 
ig. 9 is a detail sectic nal view through 

: Ickets and guide assages taken on a line 
corresponding to line S-S of Figs, 3 and 4; 
Fig. 10 is an enlarged detail sectional view 
showing details of the nozzle construction, 
tal:er 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 
longitudinal view taken oln a line corre 
sponding to line M--M of Fig. 10; and Fig. 
12 is a transverse detail sectional view on the 
line corresponding to line N-N of Figs. 10 
; (11. Fig. 13 is a detail sectional view of 
the valve 6 appearing in Fig. 1. 

In the drawing, tie sectional views are 
taken looking in the direction of the little 
ar'é)ws at the ends of the section lines, and 
sinkilar nerals of reference refer to simi 
lar parts throughout the several views. 

Considering the nunnered parts of the 
drawing, the casing of the turbine consists 
of a front plate 1, an intermediate plate and 
ling 2, and a back plate and ring 3, all of 
which are sit ally bolted together or held 
together by suitable screws. The inter 
mediate plate extends down between the 
tit 'bine wheels at 2'. The back part of the 
same is made to correspond to the front 
plate 1 in its provision for seats for the 
guide passage and nozzle blocks and flanges, 
which are numbered the same in the pri 
lnary and secondary part of this double-stage 
turbie here illustrated. In a single-stage 
turbine, the internicciate plate and ring 2 
would of course be olmitted and the front 
plate 1 and back plate 3 would be brought 
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together, this showing that the number of 
stages in the turbine is simply increased by 
increasing the till per of intern ediate plates 
2 and adding the necessary turbine wheels. 

Portions of the tirline wheels 4 only are 
shown, it being ; };tter of cominol) ractice 
the way these (, line wheels are Se?ired to 
thosllaft and the shaft Supp Jrted within the 
casing. 
Guide blocks is cont; iiing the reverse 

guide passages () are provided for each) sce 
tion of the wheel and sected to a suitable 
late. The valve 6 is protided for cointrol 
ing the passage of steam to the nozzles, the 
same being delivered through the assage 7 
to the nozzles of the prii)ary turbine wheel, 
and after having passed from that, is de 
livered through the secondary passage 7 to 
the nozzles of the second tribie wheel. Tile 
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 S is provided in one side 
of the nozzle 8, having a suitable rib 8' on 
one flat side which fits if to a slot. S' in th( 
side of the block 5. A ring 13 is clamped 
between the block 5 or series of blocks 5. 
where there is a plurality, which forms sile 
side of the nozzle passage 8, thus producing 
a structure which can be easily manufac 

and guide assage which I have produced. 

tured by a milling machine, and one into 
which the pyramlaal core can be readily ill 
serted by f a suitable key seat 8' or 
slot in the side of the block 5 to receive the 
same. This block 8, being pyramidaily 
conical and inserted into the nozzle passage 
8, permits the steam to expand in the said 
nozzle, the sides of which are parallel to 
each other and this permits the expansion of 
the steam without flaring the sides of the 
nozzle, and consequently delivers the same 
in direct parallel lines to most effectively 
act upon the buckets of the turbine wheel or 
rotor. - y 

The buckets 9 of the turbine wheel 4 are 
oblique and cut on a true circle by a milling 
machine in the stepped font, heretofore 
patented to me, and a broad notch 14 is cut. in the dividing walls, which separate the 
buckets from each other, the opps site sides 
of the buckets projecting outwardly at 15, 
so that the walls between the bickets are on 
El e line to the periphery of the wheel, 

as clearly appears in Figs. 1, 2 and 9, and by 
this means less than half of the circle is em 
braced in the curvature of the said buckets 
9. The remainder of the circle is embraced 
in the 'eversing guide passages 10, which 
are separated from each other and the noz 
zles S 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-E in Fig. 9 and by the 
arrow A, in Fig. 6. The half. of the circle 
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Js indicated by the dotte line in Fig. 9, and 
these lines show the text it of shortening of 
the disclarge elict of the passage : ('coin 
plished by the particial for of bicket 

It will lie hote that the diarieter of the 
rhile wheel title bricket at the discharge 

side is greater than at the receiving side or 
ends of the brickets, 13y this locating the 
luckets and natipulating the Hilling tool 
ly citting the steps therein, the discharge 
eil of the bucket will be broader than the 
receiving eld, so that the lischarge of steam 
from the buckets after it has done its work. 
is greatly facilitated and the reaction of the 
steal or elastic fluid is secured to the fullest 
textent. The amount of the widening of the 

75 

lickets is irported to give the est, re 
silts with teleast friction of the fiti in 
the buckets. S5 
The guide passage to formed by the par 

tition 10 opens back of the nozzle 8, as 
clearly appears in Figs. 3, 4 and 8, and con 
sequently ills the buckets 9 of the turbine 
wheel with the expanded steam, and before 
the lucket passes under the nozzle 8, and 
consequently the bucket is partially filled 
with steau and the fill effect of the impact 
of the nozzle is best secured in this way, the 
-econd expansion of stea in having just passed 
from the bucket 9 when it is thus passed 
artially filled to the delivery point of the 

nozzle S. 
The direction of the steam to the nozzles 

and the action of the buckets is also indi- 100 
cated by the arrow A in Fig. 6, showing 
it at the angle through which the steam 
passes in acting upon the buckets of the 
rotor is much less than 180°. 

it will be seen that my improved turbine 105 
is very easy to manufacture. The different 
passages; can be readily cut by a milling ma 
chine. Making the guide block 5 and the 
ring 13 of separate parts enables the forma 
tion of the nozzle passage very readily by a 110 
inilling machine, making it possible to read 
ily form the seat for inserting the expand 
ing core 8' and all of the parts can be 
quickly and effectively assembled. I desire 
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'to remark, however, that the same formation 115 
of passages that I 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 120 
broadly, and I also wish to claim the special 
features of the organization of the structure. 
Having thus described my invention, what 
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 
pla suitably flanged; a turbine wheel with buckets 9 at its periphery containing a broad 
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notch 14, and the outwardly-projecting por- 130 



said block 5 in advance of the guiding pas- rated by a suitab 
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the said block 5 in advance of the guiding 
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tion 15, the said buckets being of the stepped plate suitably flanged; a turbine wheel with form; a guide passage block 5 with revers- E. 9 at its periphery containing a broad 
ing guide passages 10 therein, separated by lotch 14, and the outwardly-projecting por 
a suitable partition 10 for reversing the tion 15, shortened by substantially the depth 
steam discharged from the said turbine of the notch; a guide passage block 5 with 
buckets; a nozzle 8 cut into the side of the reversing guide ps 10 therein, sepa e partition 10 for revers 
sage 10 therein; a pyramidal core 8' with a ling the steam discharged from the said tur 
rib at one side seated in a suitable seat at line buckets; a nozzle 8 cut into the side of 
the side of said passage 8, the point of said the Said block 5 in advance of the guiding 
cone arranged towards the discharge end of 
said nozzle; a separate ring or segment 13 8 with a rib at one side seated in a suitable clamped between the said guide passage seat at the side of said passages, the point block and the said flange; a passage of the said cone arranged towards the dis 
through the flange into the guide block 5; charge end of said nozzle, all co-acting sub 
and a suitable valve for controlling the sup- stantially as described and for the purpose 
ply of elastic fluid thereto, all co-acting sub-specified. 
stantially as described and for the purpose 5. In an elastic fluid turbine, the combina specified. tip of a suitable casilig, a turbine wheel 

2. In an elastic fluid turbine, the combina- with buckets 9 at its periphery containing a 
tion of a suitable casing, having the front broad notch 14, aid the Qinwardly-project 
late suitably langed; a turbine, heel with ig portion 15, shortened by substantially 
uckets 9 at its periphery containing a broad the depth of the notch, the said buckets being 
notch 14, alld the outwardly-projecting por- of the stepped form; and suitable nozzles 
tion, 15, sl.ortened by substantially the depth rojecting within the broad notch of the 
of the notch; a glide passage block 5 with Si id buckets to deliver elastic fluid thereto, reversing guide passages 16 therein, sepa- all c-acting substantially as described and 
rated by a suitable partition 10 for revers- fil the purpose specified. 
ig the steam discharged from the said tur- 6. In an elastic fluid turbine, the combia 
bine buckets; a nozzle 8 cut into the side of iion of a suitable casing; a turbine wheel with buckets 9 at its periphery containing a 

broad notch 14 and the outwardly-project ing portion 15, shortened by substantially 
the depth of the notch; and suitable nozzles 
PEE within the broad notch of the said 
ulckets to deliver elastic fluid thereto, all 

ment, 13 clamped between the said guide pas- co-acting Stibstantially as described and for 
Sage block 5 and the said flange; a passage 7 the Purpose Specified. 
through the flange into the guide block 5; 7. In an elastic fluid turbine, the combina 
and a suitable valve for controlling the sup- tion of a suitable casing; a turbine wheel 
ply of elastic fluid thereto, all co-acting E. within the said casing having buckets therein 
stantially as described and for, the purpose of the recurved type; a gi de passage block 
specified. 5 therein with reversing glide passages () 

3. In an elastic fluid turbine the combina- therein, separated by a suitable partition 1() 
tion of a suitable casing, having the front for reversing the steam discharged from the 
plate suitably flanged; a turbine wheel with said turbine buckets: a nozzle 8 cut into the 
buckets 9 at its eriphery containing a broad side of the said bli?k 5 in advance of the 
notch 14, and the oit wardly-projecting por- guiding passage 10 therein a pyramilal 
tipli, 15, shortened by substantially the depth core 8' with a ril at ole side seated ill it suit 
of the notch, the said buckets being of the able seat at the side of said passage, le 

passage 10 therein a pyramidal core 8 
with a rib at one side seited in a suitable 
seat at the side of said passage 8, the point 
of said cone arranged towards the discharge 

stepped form a guide passage block 5 with point of SideOne arranged towards, the lis 
reversing guide, passages 10 therein, sepa- charge end of said intzzle, all co-acting sub 
'ted by a suitable partition 10' for revers- stantially as described aid for the purpose 
ing the steam discharged from the said tur- specified. 
bine buckets;-a nozzle 8 cut into the side of 8. In an elastic fluid turline, the combina 
the said block 5 in advance of the guiding tion of a suitable casing; a turbine wheel 
passage 10, therein; and a pyramidal core within the said casing laving buckets therei 
8 with a rib at one side seated in a suitable of the recurved type: a guide passage block 
seat, at the side of said passage 8, the point with reversing glide passiges the rein; a 
of the said cone arranged towards the dis- nozzle 8 cut into the side of the said block 5, 
charge eild of said nozzle. all co-acting sub- in advance of the guiding passage, 10 

65 

stantially as described and for the purpose therein; a pyramidal core 8', with a rib at 
specified. one side seated in a suitable seat at the side 

4. In all clastic fluid turbine, the combina- of said passage, the point of said cone ar 
tion of a suitable casing, having the front ranged towards the ischarge end of said 

70 

75 
passage 10 therein; and a pyramidal core y 

80 

85 

90 

95 

OO 

(5 

O 

s 

12C 

125 

30. 



O 

15 

1. 

nozzle, all co - acting substantially as de 
scribel and for the purpose specified. 

9. In an elastic fluid turbine, the con 
bination of a suitable casing; a turbine 
wheel within the said casing having buckets 
there of the recurved type; a guide pas 
sage block with reversing guide passages 
therein; a nozzle 8 cut into the side of the 
said block; a pyramidal core 8', with a rib 
at one side seated 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. In a multi-stage turbine, the combina 
tion of the front plate, suitably flanged; an 
intermediate ring or plate 2-2 conformed 
at one side to the said flange and formed 
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similar to the flange plate on its opposite 
side, and a back plate and ring 3, conformed 
to said plate 22'; guide passage blocks ar 
ranged on and secured to the respective 
flanges; and turbine wheels in each of the 
said compartments arranged to be acted 
upon by the elastic fluid, 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 is 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 which 
a1e at the larger diameter, the said discharge 
ends being correspondingly broader than the 
receiving ends, a nozzle arranged to deliver 
to the receiving ends of said buckets, as 
specified. 

12. In an elastic fluid turbine, the com 
bination of a suitable casing; a turbine 
wheel within the casing, one side of the pe 
riplery of which is of greater diameter than 
the other; buckets of the recurved type 
formed in the said periphery, the receiving 
ends of which are at the lesser diameter, and 
the discharge ends of which are at the larger 
diameter, the said discharge ends being cor 
respondingly 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 

911,677 

bination of a suitable casing; a turbine 
wheel within the casing having buckets; a 
block secured within the casing having a 
nozzle to deliver an elastic fluid to the tur 
bine wheel; and stepped guide passages to 
receive elastic fluid from the said buckets at 
their discharge end and to deliver said 
elastic fluid to the wheel buckets back of the 
said nozzle, all coacting substantially as de 
scribed and for the purpose specified. 

14. In an elastic fluid 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 said 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 
with buckets therein; a nozzle passage 
to deliver steam to the said buckets; a 
pyramidal core with a rib at one side, seated 
in a suitable seat, at the side of the said 
nozzle passage, the point of said cone ar 
ranged toward the discharge end of the noz 
zle, as specified. j 

16. In an elastic fluid 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; a tapered core arranged in the side 
of said nozzle, all cacting as described and 
for the purpose specified. 

17. In an elastic fluid turbine, buckets of 
the U-shaped, recurved type, formed open at 
the side at the receiving end, the receiving 

55 

60 

65 

70 

5 

80 

85 

end of the buckets being longer than the dis 
charge end, the walls between the buckets 
being of a form to correspond to the shorter 
discharge end, a nozzle arranged to deliver 
to the receiving ends of said buckets, as 
specified. - 

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

CHARES. W. DAKE. 
Witnesses: - 

LULU GREENFIELD, 
GERTRUDE TALLMAN. 

L.S. 
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