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To all whom it may concern:
Be it known that I, Crarnes W. Daxe, a.

citizen of the United States. residing  at

Grrand Rapids, State of Michigan, have in- |

vented certain new and useful Improvements

1 Elastie-Fluid Turbines, of which the fol-

lowing is a specification.

This invention relates to improvements in
elastic fluid turbines. ™

The object of this invention is to improve
more particularly the formation and the ar-

rangement of buckets and noxzles and zuide

passage blocks of such turbines.

Objects pertaining to details of construc-
tion will appear in the detailed description
to follow, ~ |

I accomplish the object of my invention Ly

. the devides and means described in the fol-
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cated by the double lines,

lowing specification. .

The 1vention is clearly defined and
pointed out in the clhims, -

Portions of an elastic fluid turbine em-
bodying the features of my invention are
clearly  illustrated in  the ACCOMPANYIN
drawing, forming a part of this specifica-
tion, i which— -

Figure 1 is a transverse detail secction
through the casings, guide passage blocks,
and buckets of my in'_npmved‘ turbine. The
section through the euide blocks and buck

being taken on a line corresponding to the

irregular line T T of Figs. 8 and 6; Fig, 2
13 a detall sectional view through the guide
blocks and buckets, taken on a line corre-

sponding to the lines U U of Figs. 3 and G;

Iig. 3 1s a detail sectional view lengthwise
of the guide blocks and buckets, taken on a
curved plane corresponding to the line
X X of Fig. 2; Fig. 4 is a similar longi-
tudinal seetional view and curved plane
talén' on a line Y Y of Fig. 2; Fig. 5is a
similar longitudinal sectional view taken on

& line Z.Z of Fig, 2; Fig. 6 is a detail |
through the

sectional view longitudinally
guide block and buckets, the guide blocks
only being shown in section, taken on the ir-

regular line S S of Fig. 2; Fig. 7 is a detail |
view of the outline form of the bucket look- |

ing at right angles to the face of the same;
Fig, 8 is a detail view of the form of the
fluid reverse.passage in the guide block, the
wall at one side of the poc
_ Fig. 9 is a dia-
grammatic view showing the buckets and

85 guide passages receiving at their sides arid

1
-

et being indi-’

!

|

e e

discharging at their ends, arranged in sub-
stantinlly square cross-section, |

In the drawings similar reference numer-
wls refer to similar parts throughout the
several views, . -

Referring to the numbered parts of the
drawing, to the main casing 1 which con-
EINE lﬂt supply chamber 4 with the passage

3 leading thereto, ‘and passages 5 leading

frour the chamber to the passage 6 in the
gutde Dlock which delivers nozzle 7, is se-
cured the cover or head 2. This head 2 is
provided with an annular chamber 12 into
wiieh the exits from the turbine deliver

dreely, and 1s connected to chambers sur-

rounding the turbine, so that the same shall
be evenly heated and suitable exhaust pas-
sugres lead therefrom to the outside.

In casing 1 and cover 2 are screw holes 20
and 21, 1o which the support for the bearings
of (he disk or wheel is connected, the same
not being iliustrated here, as not pertaining

- to this invention.

The gwide block 18 is secured to the main
casing A and contains at one side the nozzle
passage 7 which connects to the passage 6 and
delivers obliquely therefrom, this block also
containing the recurved guide passage 11,
the same. extending outwardly into a pro-
jection at one side, the under side of which
15 a chord to the circle which embraces the
buckets and steam passages To the under
side of this block 18 is secured the block 18t
which forins the central core about which
the elastic fluid circulates, and to the ander
side of this core portion 18! is secured a
section 182 having a projection similar to
the projecting portion of block 18 and sym-
metrical thereto. The upper left hand pro-

Jecting portion is in the line of a chord of the
‘circle embracing the course of the main pas-

sage through the guide block and buckets.
The turbine disk or wheel 138 is provided

with bucket segments 14 and 15 on the op-

posite sides thereof, the outer walls of which
are in the line of a continuation of the outer
walls of the casing of the guide passage, and
they are of such form as to complete the
circle around the central core portion 18;

that is, the outer bucket segment 14 fits with-
In the chord-like projecting surface of guide
block 18, and the inner portion of bucket
segrent 14 1s eonformed to fit into and em-
brace the outer surface of the guide block
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ST RIITTRIINNS FEARIE Ituimi neciphery of the disic 13,
hevins shoilders af 1019 whieh COntact
with dhe shoolders as formed nearv the
cociphery of dhe Jdk, the e berng holted
(o miun hs, e Bodts 16, ;

The forar of (he ket and o1idde pas-

SHOES S anhai;mi'igt]iv the U-shape recurved
v pe, though they do not complelely reverse
the divention of ||t( flow of the fluid there-
through, but owing to the peculiar forma-
tion slefloct the same practically to the mint-

e nnonnd tu si-eiire the maximum effect |
of steam, without retarding action at their |

discharge ends,

The elastic finid enters {hrough the pas-
sage 6 1n the guide block,
the nozzle 7. hence it delivers into the bucket
8 cubs amuuy 3 lht: direction 1udreated by
Lhe arrow w Fig. 75 passes substantially 1n
the diveet line of t!m rotation of the wheel
into the bucket, delivers at 87, exerts the il
force of s 1111]111:*1 i the direction to se-
ciure the maximum result, is recurved by the
wail of the bucket aud discharged ontwardly

at 8%, in s }M.ﬁ;;tmil‘) the direction of the

dotted line 3. (see Fieg, T)  muech less re.

curved than i-‘%{)“* :and from there passes 1i-

]

mediately into the veverse guide passage 9,
at 9, and is then detlected by the wall there-
of and delivered frem thence out in the di-
rection of the dotied hine at 9* (see Ifig. 8}
into the bucket 10, substantially the same :

it was aelivered into the nuz.ale in the lnwl-:ei
R, the bucket 10 being in substantially the
sarw torm as the hm,h&i R, Irom the
same 15 delivered nto the re-
curved guide passage 11, which 1s substan-

tialiy the snme form as the recurved gmde

passage @ from thence mto the bucket &

thenee mto the reverse pdb%&ﬂf‘ 9, thence tu
the hucket 10, thence out at the exit. It is
aobvions that this circut
could be repeated indefinitely, but tweo cir-
cuits through the passages and buckets ave

sufficient to utilize a great percentage of the

energy. | |
In Fig 9T have illustrated in diagram the
hucikets and guide passsges and ;nLU»,»:.xle‘-,j

showing their arrangement I SGuUare Cross
sectlon, so that 16 wi il be readily understood
what [ mean when | state that said gwde
passages and buckets receive at their sides
and discharge from their ends. This has the
effect of conveniently changing the direc-
tion of the stean or other elastic fluid from
the guide passages to the buckets through
a2 .mgle of 80°, so that by the use of two
rows of buckets und two rows of guide pas-
sages thie stenm or other elastic fluid 1s re-
turned to the frst row of buckets with a

minimun cctardation due to the change of
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the passages nre not necessarily made com-
pletely recurved, but as the steam or other
clastic Hluud rhhw s Tremn the end of one
passage or bueket into the side of the next
seceeching bucket or passage 1t is not nec-
CAHALY mmphhlv lo rec urve the buckets,
and the discharge side cun consequently bb
niade shorter than the receiving side, and
this way the relardation of the turbine is
Hlil}‘-hll} tially avoided.

I desive to remark that the details of this
structure can be considerably varied with-
out departing from my invention, though I
desive to claim the specific detuils as well as
the mmventton broadly.

Having thus described my invention, what
I ¢laym as new and desire to secure by Let-
ters Patent 1s:

L. In an elastie {luid tarbine, the combina-
tion of a casing 1, baving the Huppiy cham-
bers und passages Ju.u]uw therefrom, a guide
nlock 18 secured !hm‘et{} said pguide block
containing nozszle puassages and recurved
passages U& and belng ]Lf:rrmed with a pro-
jection to one side, the mner side of which
1= suhstantinily iy (e r._*rhord of the circle of
the tilmli[ of the ftmd; a core portion 18!
secured to satd biock J"w, fmd a block 18* se-
”II}*M {o the mner portion of the core block
18, containing the recurved passages 9, a
})olmm of the same projecting and its uutu'
~urface conforming to the chord of the circle
of the crcuit of the fluid; and a turbine
wheel 18 with bucket :—»{'“I}i(‘lltﬁ (4 and 15, se-
cured thercto, vontaining the recurved buck-
cts 8 and 10, 1L-~1wttn{*1‘f the said segments
being confor med to 1l in the space betweoen
Lhe yeeurved passages of the guide blocks to
comjilete the circurt for the ﬂmd co-acting
substantiafly as deseribed for the DT OSE
I}L‘Liﬁ{‘d

2. In an elastie ﬂmd turbine, the combina-

tion of a suilable casing: u *’?"llidb block se-
cured to the casing, having nozzle passages
of elastic fluid

formed therein, and recury ol ciide passages

therein; a core block secared to the said noz-

zle and frmdﬁ passage block, and a recurved
auide passage block secured to the opposite
«ide of the said core block, the said guide
passage blocks having projections substan-
tially conforming to the chord of a cirele on
their recurving sides te receive the elastic
fluid from the buc kets: a turbine wheel with
recurved buckets of the U-shaped type on its
periphery, conformned to fill the vacant space
Letween the said guide passages and em-
bracing the core b]ock' the same having their
recelving ends aubafammlly on the chord of

the cirele of the circuit of the flnd, to re-

ceive the direct action of steam from the
nozzles and passages, and delivering into
the caid recurved passages of the guide
biucks, on their projecting sides, co- .:1{"img
xuh««izmtiali} 25 described and for the plr-
pose specified.
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3. In an elastic fluid turbine, the combina-
tion of a suitable casing; a guide block se-
cured to the casing,

passage block secured to the opposite side of
said core block; a turbine wheel with buckets
on its periphery confornied to project into
the vacant space between the said recurved
ouide passage and forming substantially a
continuous passage for the fluid around tue
central core, co-acting for the purpose speci-
fied. | |

4. In an elastic fluid turbine, the combina-
tion of a cuide block with recurved passages
and nozzles thercin, the said passages and
nozzles at their delivery end delivering sub-
stantially in the direction of the rotafion ot
the wheel and in a plane parallel therewith;
recurved  buckets corresponding  to  said
buckets, disclimrging in a plane at substan-
tially right angles to the plane of the wheel,
into the succeeding series of recurved guide
passages, to sécure the maximum effect i de-
livering the energy to the buckets of the
wheel, as specitied.
., 5. In an elastic {fluild turbine, the conibina-
tion of a turbine wheel with opposite-ar-
anged and  opposttely-faced bucket  seg-
ments, containing buckets of the U-shaped,
recurved type, the receiving sidés of which
buckets and backel seoments are in planes
puarallel witli the plane of the disk, and the
exit openings in planed at right angles to the
plane of the disk, the direction of the mlets
heing substantially at an angle of 20° to the
face of the disk, and the exits being substan-
tially at an angle of 20° to the direction of
the rotation ; and intervening recurved guide
passages arranged between the said buciket
seoments - and  corresponding  thereto, as
specified. |

6. In an elastic [luid turbine, the combina-
tion of a turbine wheel with oppositely-ar-
ranged and . oppositely-Taced hucket seg-
ments, containing buckets of the U-shaped,
re-curved type, the receiving sides of which
buekets and bucket seegments are in planes at
rioht angles to the plane of the exit passages,
the direction of the inlet and outlet passages
heing substantinlly at sn angle of 20° to the

direction of the rotation; and intervening |

recurved onide passnges arranged between
the snid Dbucket segiaents and corresponding
thereto.

7. T an ehastie fuid tufbine, a turbine
wheel provided with buekets of the re-curved

having nozzle passapes
formed therein and rocurved guide passages |
therein; a core block secured to said nozzle
and ouide passage block; a vecurved guide |

3

U-shape type, the receiving ends of which
are subztantiallv in the plane of the rota-
tion, varving therefrom at an acute angle,
and the discharge end opening in a plane
at an acute angle to the general direction
of the receiving end, and substantially par-
allel to the dirvection of the plane of the
wheel. |

8. In an elastic fluid turbine, the combma-
tion of a turbine wheel with oppositely-ar-
anged bucket segments thereon containing
buckets of the U-shaped recurved type; a
cuide passage and nozzle stricture between
the said buckets, consisting of an outer por-
tion 18, a core portion 18!, and an mner por-
tion 182, detachably secured together, the re-
curved reversing passages being formed on
the ave of a circ%e_ in the contiguous sur-
faces of the said portions, for the purpose
speciied, |

0. In an elastic Auid turbine. huckets of
U-shape recurved type and fluid reverse
onide passages of similur form, receiving the
Tuid ot their sides and discharging it from
their ends, |

10. In an clastie fluid turbine, buckets of
- shape recurved type receiving fhud at
Teir sides and discharging from their etds,
passaves that receive fluid at their sicles and
discharge at their ends to convey the flmd
from one row of buckets to another row of
Luckets.

11. In an elastic fluid turbine. the combina-
tion of buckets of U-shaped recurved type
anel {luid reversing guide passages of sini-
L form aveangwd to deliver an elastie floid
at their ends and receive the sanie at their
Lides, whereby the tluid enters the row of
buckets at its side and diseharvges at its end
nto the side of the reversing puassage, thenee
froim the end of the reversing passage ipto
(he side of the opposite row of buckets, 100

60

65

70

75

80

86

50

D8

| thenee from the end of the oppusite row of

buckets into the sides of the reversing pas-
sapes, thenee from the ends of said revers
ing passages into the stdes of the fiest naned
row of buckets, throngh the cirenit a prede- 105
termined number of times, digcharging fron
the said buekets at any predeternined pomt
ts specified. -

[ witness whereof, T have herennto set
my hand and seal 1 the presenes ol two 110
WL HeS<Os,

CIHARLES W. DAKI,
Witnesses:

Fuen T, Ciraperens,
CLana . Sany.,

| 1. 8. |
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