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UNITED STATES PATENT OFFICE.

CHARLES W. DAKE, OF GRAND RAPIDS, MICHIGAN, ASSIGNOR TO THE DAKE-AMERICAN
STEAM TURBINE COMPANY, OF GRAND RAPIDS, MICHIGAN, A CORPORATION OF

" MICHIGAN

ELASTIC-FLUID TURBINE,

No. 911,576,

Specification of Letters Patent.

Patented Feh. 8, 1609.

Application filed March 22, 1806. Serial No. 307,459,

To all whom it may concern:

Be it known that I, CrarLes W. Daxg, a
citizen of the United States, residing at
Grand Rapids, State of Michigan, have in-
vented cerfain new and useful Improvements
in Elastic-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 noszles and guide
passage blocks of such turbines.

Objects pertaining to details of construe-
tion will appear in the detailed desecription
to follow, :

T accomplish the object of niy invention by

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

lowing specification.

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

Portions of an elastic fluid turbine em-
bodying the features of wmy invention are
clearly - illustrated in the accompanying
drawing, forming a part of this specifica-
tion, in which— ‘ )

Figure 1 is a transverse detail section
through the casings, guide passage blocks,
and buckets of my improved tuvbine. The
section through the guide blocks and buch .t
being taken on a line corresponding to the
irregular line T' T of Figs. 8 and 6; Fig, 2
is a detail sectional view through the guide
blocks and buckets, taken on a line corre.
sponding to the lines U U of Figs. 3 and 6; .
Fig. 3 is 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 sectional’ view and curved plane
taktn on a line Y Y of Fig, 2; Fig. 5 is a
similar lonjgitudinal sectional view taken on
& line Z . Z of Fig. 2; Fig. 6 is a detail
sectional view longitudinally through the
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 pocket being indi-’
Fig. 9 is & dia-
grammatic view showing the buckets and
guide passages receiving at their sides ard

1

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

In the drawings similar reference numer-
#ls refer to similar parts throughout the
several views, - o

Referring to the numbered parts of the
drawing, to the main casing 1 which con-
Laing ﬂn supply chamber ¢ with the passage

-3 leading thereto, and passages 5 leading

frour the chamber to the passage 6 in the
guide Dblock which delivers nozzle 7, is se-
cured the cover or head 2. This head 2 is
provided with an annular chamber 12 into
which the cxits from the turbine deliver
frecly, and is connected to chambers sur-
rounding the turbine, so that the same shall
be evenly heated and suitable exhaust pas-
sages lead therefrom to the outside.

In casing 1 and cover 2 are screw holes 20
and 21, to which the support for the bearings
of (he disk or wheel is connected, the same
not being illustrated here, as not pertaining
to this invention. ’

The guide 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 under ¢

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 18 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 bueket
segment 15 is eonformed to fit into and em-
brace the outer surface of the guide block
18%; to properly embrace the reverse passages
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9 ihereot. There s a slight elearance be-

tvern these virions puts,
The hucker segients are

formed

fo om-

bLreeo s dove-uid mi neriphery of the disk 13,
boving shoulders at 10218, which contact

with the shoolders o formed nearv the
pociphery of twe dok, the e being holted
tageiber by the v!miia 16.

The foran of the bueket: aod guide pas-
Ao 1S \uin( minx!)v he U-shape recurved
ivne, though they o nob completely reverse
the diveetiou of rhe flow of the fluid there-

Hnmm]l,.lmt owing to the peculiar iorma_
tion deflect the same praet wal'v to the mint-
nm unonng tu seeire the maximum effect
ol steam, without retarding action at their
discharge ends.

The elastic finid enters fhrough the pas-

sage € in the guide block, passes down nto |

the nozzle 7, thence it delivers into the bucket
8 substantiaily in {hc direction indicated by
the arrow jo I ; passes substantially in
the divect line of ﬂlb rolation of the wheel
iute the bucket, delivers at 8, exerts the full
force of s impuet ip the direction to se-
cnre the maximum result, is recurved by the
waijl of the bucket aud discharged ontwardly
at 8% iu substantiaily the direction of the
dotted line 8%, {sec Fig. T) much less re.
curved than 180°; and from there passes in-
medm,tu) into the veverse guide passage 9,
at @, and is then detlecred by the wall there-
of and delivered frem thence out in the di-
rection of the dotied line at 9% (see Ifig. 8)
into the bucket 10, substantially the same as
it was delivered into the nozzle in the bucket
R, the buckel 10 being in substantially the
same form as the bucket 8. From the
buckit 10 the same is delivered into the re-
curved guide passage LI, which is substan-
tially the same form as the recurved gmde
passage 8; from thence into the bucket 8
thence mto the reverse passage 9, thence to
the bucket 10, thence out at the exit. Tt is
obvious that' this circnit of elastic fluid
could be repeated indefinitely, but two cir-
cuits throngh the passages and buckets ave
sufficient to utilize a great percentage of the
energy.

Tn Ifig. 9T have illustrated in diagram the
buckets and guide passages and nozzles,
showing theiv arrangement in square cross
section, so that it will be readily understood
what I mean when I state that said guide
passages and bueckets receive at their sx{le*
and discharge from their ends. This has the
effect of conveniently changing the diree-
tion of the steam or other clastic fluid from
the guide passages to the buckets through
an .mglo ot 90°, so that by the use of two
rows of buckets wud two rows of guide pas-
sages thie stenmn or other elastic fluid is re-
turned to the first row of buckets with a
minimum - retardation due to the change of
direction of the carrent. By this method |

i

i wheel 13

' the gaid recurved passages of the

911,576

the passages are not necessarily made com-
pletely recurved, but as the steam or other
clastic fluid delivers from the end of one
passage or Luckeb inlo the side of the next
siceeeding bucket or passage it is not nee-
CRHLY” mmplet(lv fo recurve the buckets,
and the discharge side can consequently bL
niade shorter than the receiving side, and in
this way the relardation of the turbine is
substantinlly avoided.

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

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

1. In an elastie fluid turbine, the combina-~
tion of a casing 1, having the xupply cham-
beirs und passages Jv.u]uw therefrom, a guide
block 18 secured ¢ lcreto, said guide block
containing nozzle passages 7 and recurved
passages H, and being formed with a pro-
gu'tmu to one side, t]m imner side of which
1 substantindly in the r‘hord of the circle of
Hse ('iu,ait of the fluid; a core portion 18!

secitred to said Dlock 18, and a block 18? se-

eared to the inner portion of the core block
18, containing the recurved passages 9, a
portion of the same projecting and its onter
surfuce conforming to the chord of the circle
of the circuit of the fluid; and a turbine
with bucket segments [4 and 13, se-
cured thereto, containing the recurved buck-
ets 8 and 10, vespectively, the sald segments
being conformed to fill in the space between
the recurved passages of the gwde blocks to
comypilete the cirent for the fluid, co-acting
substantinfly as described for the pirpose
specified.

2. In an elastic fluid turbine, the combina-
tion of a suitable casing; a guide block se-
cured to the casing, having nozzle passages
formed therein, and recurved guide passages
therein; a core block securved to the said noz-
zle and fxmdﬂ assage block, and a recurved
cuide passage bloc'k secured to the opposite
side of the said core block, the said guide
passage blocks having projections substan-
tially conforming to the chord of a circle on

| their recurving sides to receive the elastic

fluid from the buckets; a turbine wheel with
recurved buckets of the U-shaped type on its
periphery, conformed to fill the vacant space
between the said guide passages and em-
bracing the core block the same having their
receiving ends snbstanhally on the chord of
the civele of the cireuit of the fluid, to re-
ceive the direct
nozzles and passages, and delivering into
guide
hlocks, on their projecting sides, co-acting
srhst antialb as desceribed and for the pur-
I pose specified.

action of steam from the -
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3. Tn an elastic fluid turbine, the combina-
tion of a suitable casing; a guide block se-
cured to the casing, having nozxzle passages
formed therein and recurved guide passages
therein; a core block secured to said nozzle
and guide passage block; a recurved guide
passage block secured to the opposite side of
said core block; a turbine wheel with buckets
on its periphery conformed to project into
the vacant space between the said recurved
guide passage and forming substantially a
continuous passage for the fluid around the
central core, co-acting for the purpese speci-
fied.

4. In an elastic Auid turbine, the combina-
tion of a zuide block with recurved passages
and nozzles thercin, the said passages and
nozzles at their delivery end delivering sub-
stantially in the direction of the votation of
the wheel and in a plane parallel therewith;
recurved buckets ecorresponding  to  said
buckets, discharging in a plane at substan-
tially right angles to the plane of the wheel,
into the succceding series of recurved guide
passages, to secure the maximum effect in de-
livering the energy to the buckets of the
wheel, as specified.

. 5. In an elastic fluid turbine, the combina-

tion of a turbine wheel with opposite-ar-
ranged and  oppositely-faced bucket  seg-
nients, containing buckets of the U-shaped,
recurved type, the receiving sideés of which
buckets and backet segments are in planes
parallel with the plane of the disk, and the
exit openings in planes at right angles to the
plane of the disk, the dircction of the inlets
heing substantially at an angle of 20° to the
face of the disk, and the exits being sabstan-
tially at an angle of 20° to the divection of
the rotation ; and intervening recurved guide
passages arranged between the said bucket
segments - and corresponding  thereto, as
specified.

6. In an elastic [luid turbine, the combina-
tion of a turbine wheel with oppositely-ar-
ranged and - oppositely-faced bucket  seg-
ments, containing buckets of the U-shaped,
re-curved type, the receiving sides of which
buekets and bucket segments are in planes at
vight angles to the plane of the exit passages,
the direction of the inlet and outlet passages
heing substantinlly at an angle of 207 to the
direction of the rotation; and intervening
jorarved soide prassages arranged between
{he suid bucket segraents and corresponding
theieto.

7. In an colastie Muid tafbine, a turbine
wheel provided with buckets of the re-curved

3

U-shape type, the receiving ends of which
are substantially in the plane of the rota-
tion, varyving 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 direction of the plane of the
wheel.

8. In an elastic fluid turbine, the combina-
tion of a turbine wheel with oppositely-ar-
anged bucket segnients thereon contaning
buckets of the U-shaped recurved type: a
cuide passage and nozzle structure between
the said buckets, consisting of an onter por-
{ion 18, & core portion 184, and an inner por-
tion 187, detachably secured together, the re-
curved reversing passages being formed on
the arc of a Cil'(‘,{(‘ in the contiguous sur-
faces of the said portions, for the purpose
specified.

9. In an elastic Auid turbine, buckets of
U-shape recurved type and fluid reverse
cnide passages of similur form, receiving the
fluid ot their sides and discharging it from
their euds,

10. 1n an clastie fluid turbine, buckets of
U-shape recurved type veceiving fluid at
their sides and diseharging from their ends,
passages that receive fluid at their sides and
discharge at their ends to convey the fluid
from one row of buckets to another row of
buckets.

11. In an elastic fluid turbine, the combina-
tion of buckets of U-shaped recurved type
and fluid reversing guide passages of simi-
b form areanged to deliver an elastic fluid
at their ends and receive the smne at their
wides, whereby the tliuid enters the row of
buckets at its side and discharges at its end
into the side of the reversing passage, thence
froim the end of the reversing passnge into
the side of the opposite row of buclets,
thenee from the end of the oppusite row of
buckets into the sides of the reversing pas-
sages, thenee from the ends of wnid revers-
ing passages into the sides of the fiest naned
row of buckets, througli the cireuit a prede-
termined number of tines, discharging from
the said buekets at any predetermined point
fs specified,

[ witness whereof, T have herennto set
my hand and seal in the prescnce ol two
Wi Hesses.

CHARLES W. DAKE,

Witnesses:

Fukn T Ciraveens,
Crara A, Sapmix.
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