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To all whom it may concern. discharging at their ends, arranged in sub 
Be it known that I, CHARLEs W. DAKE, a stantially square cross-section, 

citizen of the United States, residing at 
Grand Rapids, State of Michigan, have in 
vented certain new and useful Improvements 
in Elastic-Fluid Turbines, of which the foll lowing is a specification. 
This invention relates to improvements in 

elastic fluid turbines. . 
The object of this inventioi is to improve 

more particularly the formation and the ar 
rangeinent of buckets and nozzles aid guide 
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 by 
the devices and means described in the foll 
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lowing specification. 
The invention is clearly defined 

pointed out in the claims. 
Portions of an elastic fluid turbine em 

bodying the features of ny invention are 
clearly illustrated in the accompanying 
drawing, forning a part of this specifica 
tion, in which 
Figure l is a transverse detail section 

through the casings, guide passage blocks, 
and buckets of jny improved turbine. The 
section through the guide blocks and buck st 

and 

being taken on a line corresponding to the 
irregular line TT of Figs 3 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 
XX of Fig. 2; Fig. 4 is a similar longi 
tudinal sectional view and curved plane 
taken on a line Y Y of Fig. 2; Fig. 5 is a 
similar longitudinal sectional view taken on 
a 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 
cated by the double lines. Fig. 9 is a dia 
grammatic view showing the buckets and 
guide passages receiving at their sides and 

in the drawings similar reference numer 
is refer to similar parts throughout the 

several views. - 
Referring to the numbered parts of the 

drawing, to the main casing 1 which con 
tains e supply chamber 4 with the passage 
3 leading thereto, and passages 5 leading 
frou the chauber to the passage 6 in the 
guide block which delivers nozzle, 7, is se 
tired the cover or head 2. This head 2 is 
provided with an annular chamber 12 into 
which the exits from the turbine deliver 
freely, and is counected to chambers Sur 
rounding the turbine, so that the same shall 
le conis heated and suitable exhaust pas 
sages led therefrom to the outside. 

In casing 1 and cover 2 are screw holes 20 
and 21, to which the support for the bearings 
of the 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 passage6 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 
is a chord to the circle which embraces the 
buckets and steam passag To the under 
side of this block 18 is secured the block 18' 
which forms the central core about which 
the elastic fluid circulates, and to the under 
side of this core portion 18 is secured a 
section 18° having a projection similar to 
the projecting portion of block 18 and Syn 
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 13 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 
segment 15 is conformed to fit into and em 
brace the outer surface of the guide block 
18° to properly embrace the reverse passages 
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' is f. The 't' is ; slight clearanc: , be 
lvi, e, it's V: 'is is : it S. 

i. i. i. 1 (; ; ; ; ; ; ) is ; ; fired :- 
} ''; ' ' ' to 1:-1: if t eithey of the disk l:3. 
ty: it: sil: ) it it's at 1: - - 3, which contact 
'A' it is le silt it: it is 3 Jr. lear the 
is till: A f is: it, 33 3: it is being bolted 
(gette: ly is is is (i. v. -- 

it for it (; it's 't: I d g it le pas 
st tes, is sist a titliy i hc U-shape recurved 
iye, high they not, completely reverse 
i e jr. is ill of fic flaw of the fluid there 
1 Jrgh, it owing to the eciliar for ina 
tit; ii-ficti, tie ::::: practically to the ini 

an in it it to Siciare the in aximum effect 
of steam, without retarding action at their 
discharge ends, 
The elastic fluid enters fhrough the pas 

sage 6 in the guide block, 
tle rozzie 7. Elence it, delivers into the bucket 
S stilisi antiairy in the direction indicated by 
the air is in Fig. 7 passes substantially in 
tie iirect life of the rotation of the wheel 
it to the bucket, delivers at 8, exerts the ful 
force of its impact it; the direction to Se 
cre the naxinual result, is recurved by the 
waii of the bricket aid discharged outwardly 
at S2, in substaitially the direction of tle 
dotted line 8, (see Fig. 7) nuch less re. 
curved than 80 ; and from there passes iii 
mediatry into the '(sel's grai?le assage 9. 
at 9', aid is ille deficies by the wall there 
of and delivered frei) thence out in the cli 
rection of the dotted line at 9° (see Fig. 8) 
into the ticket i (), stairst antially the sale as 
it was delivered into the nozzle in the bucket 
8, the ticket () being in substantially the 
Sarati for; as the bucket 8. From the 
bucki, G te: S: it is delivered into the re 
curved guide passage if, which is substan 
tially the same for as the recurved guide 
passage 9; from thence into the bucket S, 
thetice into the reverse passage 9, thence to 
the bucket 10, thence out at the exit. It is 
obvious that this circuit of elastic fluid 
could be repeated indefinitely, but two cir 
cuits through the passages and buckets are 
sufficient to utilize a great percentage of the 
energy. 

In Fig. 9 I have illustrated in diagram the 
brickets and guide passages and nozzles, 
showing thei:' arrangement in square cross 
section, so that it will be readily understood 
what I near when state that said guide 
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 
an angle of 30°, so that, by the use of two 
rows of buckets ind two rows of guide pas 
sages the stea; 1 or other elastic fluid is re 
turned to the first row of buckets with a 
millinuni retirilation due to the change of 
direction of the current. By this rethod 

passes down into 

911,576 

tie assages are not necessarily made con 
}} (tely reciti'ved, it it as the steam or other 
la:tic flict elives from the end of one 

age or lili'ket into the side of the next 
S1 ("Cettii is licket or passage it is not co 
(:::::ily coaletely to recurve the buckets, 
and the discharge side can consequently be 
made shorter than the re'eiving side, and in 
this way the 'etardation of the turbine is 
sistantially avoided. 

I desire to remark that the details of this 
structure can be considerably varied with 
out departing from ty, invention, though I 
desire to clair, the specific details as well as 
tle invention broadly. r 
Having thus described my invention, what 

I claim as new and desire to secure by Let 
tel's Patent is w 

1. In an elastic fluid turbine, the combina 
tion of a casing 1, having the supply cham 
he j's {}}t passages leading therefron, a guide 
block JS secuted thereto, said guide block 
colta iiig nozzle passages 7 and recurved 
passages 11, and reig formed with a pro 
jection to one site, the inner side of which 
is sistantially in the ?hord of the circle of 
tle circuit of the fluid; a core portion 18' 
i.e. red to sail lock J.S., and a block 1S' se 
tare? to the inner portion of the core block 
8', coastaining the recurved passages 9, a 
portion of the same projecting and its outer 
surface conforming to the chord of the circle 
of the circuit of the fluid ; and a turbine 
wheel 13 with bucket segments 14 and 13, se 
cured thereto, to tailing the recurved buck 
ets 8 and (), respectively, the said segments 
being conformed to fill in the space between 
tle ecurved passages of the guide locks to 
complete the circuit for the fluid, co-acting 
substantially as described for the patrpose 
specified. 

2. an elastic fluid turbine, the Conibina 
tion of a suitable casing: a guide block Se 
cured to the casing, having ozzle passages 
formed therein, and recurved guide passages 
therein; a core block sectared to the said noz 
zle attl guide passage block, and a reclarved 
guide passage block 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 recarving sides to receive the elastic 
fluid from the buckets: a turbine wheel with 
'ecurved luckets 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 
1'eceiving ends substantially on the chord of 
the circle of the circuit of the fluid, to re 
ceive the direct action of steam from the 
nozzics and passages, and delivering into 
fe said recurved passages of the guide 

! {ks, on their projecting sides, co-acting 
substantially as described and for the pur. 
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, having nozzle 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 purpose speci 
fied. 

4. In an elastic fluid turbine, the combina 
tion of a guide block with recurved passages 
and nozzles therein, the said passages and 
nozzles at their delivery end delivering sub 
stantially in the direction of the rotagion of 
the wheel and in a plane parallel therew it h; 
recurved buckets corresponding to said 
buckets, lisclarging in a plane at substan 
tially right angles to the plan of the wheel, 
into the succeeding series of recurved guide 
passages, to secure the maxiinium 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 
ments, containing buckets of the U-shaped, 
recurved type, the receiving sides of which 
luckets and bmcket segments are in planes 
parallel with the planc of the disk, and the 
exit openings in planes at right angles to the 
plane of the lisk, the direction of the inlets 
being substafially 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 bucket 
segments and corresponding thereto, as 
specified. 

6. In an elastic fluid turbine, the combina 
tion of a turbine wheel with oppositely-ar 
ranged and oppositely-faced bucket seg 
nefits, containing buckets of the U-shaped, 
re-cII'ved type, the receiving sides of which 
pickets and E. segments are in planes at 
light angles to the plane of the exit passages, 
the direction of the inlet and outlet passages 
beintr Silst a litially at in angle of 20° to the 
direction of the rotation; and intervening 
''': It'vel title passages arranged between 
the siid bicket S gile its and corresponding 
tei'eto. 

. In an elastic ?it tribine, it turline 
wice provided will bickets of the re-curved 

£3 

U-shape type, the receiving ends of which 
are substantially in the plane of the rota 
tion, varying 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 segments thereon containing 
buckets of the U-shaped recurved type; a 
guide passage and nozzle stricture between 
tle said bickets, consisting of an oitter por 
tion 1s, a core portion 18', and an inner por 
tion 1 S', detachably secured together, the re 
curved reversing passages being formed on 
the arc of a in the contiguous sur 
faces of the said portions, for the purpose 
specified. 

9. In an elastic fluid turbine, buckets of 
U-shape recrved type and fluid reverse 
guile passages of similar form, receiving the 
fluid at their sides and discharging it from 
their ends. 

10. In an elastic fluid turbile, buckets of 
J - shape recurved type receiving fluid at 
their siles and discharging from their ends, 
passages that receive fluid at their sides and 
discharge at their ends to convey the fluid 
foil one row of buckets to another row of 
luckets, 

11. In an elastic fluid turbine, the eclina 
tion of buckets of U-shaped recurveil type 
and fluid reversing guide passages of sini 
lar for in arranged to deliver in east it' flict 
it their ends and receive the silt at their 
sites, whereby the fluid enters the row of 
luckets at its side and disclares at its end 
into the side of the reversing passage, thence 
froi the end of the reve'sing passage into 
the side of the opposite row of tickets, 
thence from the end of the opt site row of 
buckets into the sides of the reve'sing pas 
singes, thence from the ends of said rever's- 
ing passages into the sides of the first late 
row of bickets, through the circuit a rele 
terlined number of ties, lischarging froli 
the said bickets at ally predeteriel oil it 
is specified. 

witness whereof. I live lett () set 
ity hand and seal in the prestice of w; 
w it esses. 

CIARES W. I.) A KE. 

Witnesses: 
FitED , ("I Ai’EL, 
C.At A A. S.A. N. 

I. S. 
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