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-specification and illustrated in t

UNITED STATES

PATENT OFFICE,

CHARLES JOURDEAN STUART, OF MONTREAL, CANADA.

TURBINE~ENGINE.

To. 824,448,

Specification of Letiers Patent.

Application fled OctoberZO, 1905, Serial No. 283,664,

To oll whom it may concern:

 Be it known that I, CHARLES JOURDEAW
STUazt, a subject of the King of Great Brit-
ain, resdmg at 417 Duluth avenue, in the
mt) of Montresl, in the district of T\ionﬁ‘eai

in the Provinece of Quebee, in the Dominion |

of Canada, have invented certain new and
useful Imp rovements in Turbine-Engines, of
which the ioHowmo isa speuucatlon

This invention relates to 1mprovementb m
turbine-engines as described m the present
he accompa-
nying drawings, that form part. of the same.

The invention consists, essentially, of a

-casing having a suitable inlet and exhaust

and bearings centrally disposed in the heads

_thereof, a pair of turbines journaled in the

aforesaid bearirigs and kaving the inner ter-
mini of their hubs coadiacent within the cas-
ing and their blade-carrying disks aiternately
ary arcred respectively, a rotatable shaft hav-

,ing a direct bearing on.said hubs and extend-

ing therethrough, and clutches having one of
theu members rigid with the outer ‘ends of
said hubs and their other member mounted
on & s,md shaft.

The objects of the invention are *0 utilize
the expansile fluid operating the. turbine to
tuu tullest extent pommle, to insure an &x-
haust at low presSure, to provide a reversing
means which shall have a force substantial Iy
equal to the forward movement, and to de-
vise a compact and ducuble conntmcmon
without materially increasing the cost of pro-/
dur stion in such m ‘V’hlnGb

ln tnd dr aw;r ‘b) Figur

a2
a

lisa k.rfr}umma}

Btc 3 ib
ive uﬁah of 2 section of the -
Fig. 4 is a perspective detail of
1“(* 5 is & perspective detail of

the blade.
the retaining - wedge inserted between the

blades (11(’11111[01@"1“1‘11137 Fig. 6 is an en-
larged perspective detail of a pormon of a
p%ckmv ring or baflle. TFig. 7 is tonal
detail of a Auid-box adjacent to the clutches.

Like characters of reference indicate cor-
responding parts in each figure.

@is 8 bur bine-casing havmo the. nﬂet b and
the n\hamt-openmw ¢ and the bearings d
and ¢ in the heads thereof.

f represents bushings inserted in the bear-
ings d and e.

g and 1 are turbines mrmed of a p]urahtv
of disks 4 and j i, resy wcfﬂve}} , extending from

a sect

|

 passages throughout the blades.

the hubs k and I, journaled in the bearings d’

and e, respectively.

m 18 & shaft extending thmufrh the hubs
and { and beyond each h@ad of the casing.

The hubs k and [ terminate at their inner
ends in proximity one to the other, and there
is a direct bearing between the shaft and the
said hubs nhroucrhout the entire length of the
latter, though it must be understood that if
it is considered advisable in construction to
reduce the weight of said hubs some of the
metal may be removed from the interior wall

6o

05

.intermediate of their length. The disks 4 .

and 7 are formed of a plurality of solid rings
n and o, between which are interposed the
blades p thus having the rings and blades in
said disks alternate raf]ially The blades p
are cmved throughout their entire length
and have at the ends thereof the dovetailed
tongues ¢, which fit inte the dovetailed slots
r in the rings n and 0. '

8 representb wedges filling in the slots r be-

tween the tongues ¢ of the Tlades p and hav-"

ing the teats # on the outer surfaces of their
inturned flanges w, said teats conespondmtr
to and ﬁifcmg into the holes v through the
tongues g.

The innermost rings n of the turbine g are
firmly secured or form part with the hub k,
and their blades p extend therefrom to the
next rings, and from the next rings to cuter
rings, and so on o the outermost rings.  The
innermost rings o of the turbine A encircle the
hub [ between the innermost rings n of the
turbine g, and their blades p, which are set
in the opposite direction to the blades of the
turbine g, extend to the noxt ring and from

) | ghat ring to the next succeeding rings, and

s0 on until the outermost rings are reached,
which are firmly secured toor f(orm part wi ith
the dirum w. The said drum w is rigidly se-
cured to or forms part with a disk , through
which are the openings y to and from the
The disk
18 rigidly secur wed to or forms part with the
hub l to which i is also secured the end disk
of the disks 7. It will be thus seen -that the
disks 7, through thb drum w, extend from and
are supporteu by the hub’ [, encircling the
shaft m,; and each of the dmkb i
between the disks 4, having their inner rings,
as explained, unurchmr the hub %. In this
aTrR ngement of dlbl\s, while the separate
turbines are closely defined by their separate
hubs, yot ‘bhe expansile-thuid passages 2, 2, and
3 are through the blades of both turbineg
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4o course the speed of the turbine at this
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5o passage will force a baffle 7 to the wall of jts
slot 6 and efféctually prevent escape of expan-

55

6o thereof.

03

i

and when one of said turbines is hold sta-
tionary the other must move through the ex-
pansion of the fluid as it travels throughout
sajd passages. :

4represents communicating ports or pas-
sages from the passages z to the passages 2,
and 5 represents ports from the passages 2 to
the passages 3.

In order to utilize the fuid sent into the

fo passages z, 2, and 3 to the lullest extent pos-

sible, the rings are very close together at the
inlet to the passage 2, and consequentiv the
blades very short. In the next disk, how-
ever, the outer ringsare a little farther apart,

and the blades alittle longer than in the first,
and so on throughout the several disks to the

end of the passage z. At the beginning of
the passage 2 the blades are a trifle longer
than at the end of the passage 2, and the said

20 passage 2 gradually inereases in width until
o bl .

it reaches the communicating port to the
passage 3, and at the heginnuing of the pas-
sage 3 the blades are a trifle longer than
the end of the passage 2, and the said passage

n
Han

3 gradually widens until it reaches the ex |

hanst, where the blades are at their longest,.
Thus there is a gradual (lare from the inlet to
the passages until the exhaust is roached. 1t
must be here emphasized that in this ar-

3o rangement of passages the fluid immediately

on entering is brought into contact with the
shortest blade of the turbine at the eirenin-
ference thercof where the greatest speed s
required, and as its passes on more surface
area of blade is provided-—that is, the steam
i its more expanded state has a greater sur-
Face area for its impact antil it reaches the
passage nearest the shaflt, where at a low
pressure it strikes the longest blades, and of
point
isless than at the circumference of theavheel.
Consequently there is an even distribntion of
power throughout the turbine.

6 represents annolar slots formed in the
sides of the rings n'and o und in the heads of |

the casing a.

7 represents baflles in the form of rings and
inserted inthe annularslots 6
sure of the expansile fluid from one fluid-

sile fluid to the next passage.

The shaft m at the ends thereof which ex-
tend beyond
ing the chambers 8 within said shaft.  The

“said chambers are closed at the onds by the
plugs 9, but have the inlets 10 and the oni-
lets1i.
periphery of said shaft and toward each end

13 represents feathers inserted in

said slots.
the shafts m toward each end thereofand hay-
ing the slots 15 across the inner wall thereof
c/orres[')muling to the feathers 13 and permit-
ting o shiding motion for said disks along the

ssothatany pres-

the casing a is hollowed, form- -

12representslongitudinal slots in the .

14 represents disks mounted on

) ’ 824,449

shalt o The outer faces of the disks 14 ate
riddged, and the said disks rotate with the
shalt continuously.

17 represents revoluble eylinders having
their inner heads 18 rigidly secured to or form-
g partwith the outer ends of the hubs b and I
and encompassing the disks 14, which oper-
ate-as pistons within sald eylinders.  The
cylinders 17 have the vidged ‘inner surfaces
19 to their heads corresponding to the ridged
surfaces 16 of thedisks 4. 20represents ajr-
vents through the headsof the eylinders 17 to
allow the escape of air from between the sur-
faces 16and 19. 21 represents boxes mounted
on theshaft m ih‘lme({iatelyndj‘nining theeyl-
inders 17 and
bers & through the inlets 10.
glands formed in the walls of the boxes 21 ad-
jacent to the shaft and in which are the baffle-
rings 23, having the inturned flanges 24 and

communicating wich the cham-

annular slots 25 and the annular rings 26 on
the shaft. 27 represents pipes leading from a
suitable expansile-fluid supply through the in-
lets28into the boxes 21, Communication is
thus established from the expansile-fluid sup-
ply through the boxes 21 and the chambers 8
into the cylinders 17 to operate the disks 14.
The hoxes 21 are preferably split and have
their halvessedured firmly together in order to
form the glands22. 29 representssplit straps
surrounding the cylinders 17 and hinged at 30
and supported in the cireular frame 31 which
is supported from the base 32. 33 represents
corrugations on the outer surfaces of the
straps 29, fitting into corresponding recesses
34.m the interior walls of the frames 31.  The
upper halves of the frames 31 are securely,
bolted nt 35 over thesaid straps, and sulficient
play “is permitted said straps within the
frames to loosen their grips on the eylinders
17 and permit the said cylinders to revolve
i within the straps,

36 represents cylinders supported on the
bases 32 and rigidly connected to the lower
halvesof thestraps 20 by the hars37. 38rep-
resents slotsin the bars'37, and 39 represents
threaded bolts inserted through the washers
oand into correspondingly-threaded orifices
-4 n the standards 42 of theframes, the wash-
ers40]oosely abutting the outer surfaces of the
bars37. 43represents pistons operatinginthe
evlinders 36 and having the rods 44 therefrom
pivotally connected at 45 to the upper halves
of thestraps29. 46 and 47 areinlet and exhaust
openings to thecylinders 36, It may be here
explained that the corrugationsfrom the outer
surfaces of the straps fitting into the recesses
sin the wall of the frame will prevent the said
straps from rotating with the eylinders 17,
and through the action of the pistons 43 in
the eylinders 36 said straps will be either
Faripped securely to the said cevlinders 17,
,keeping them from rotating, or loosened
i therefrom to permit of their free rotation,

22 represents

encireling the shaft m between the wall of the -
Rl
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the pull of the rod 44,
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according to the position of the pistons in the
e¥linders. .

In the operation of this engine expansible

fluid from a suitable source of supply enters
through the inlet ) in the casing ¢ and on to
the entrance of the passage z, where the
blades of the turbines are al their shortest,
and there passes on and exerts pressure on
the blades of every alternate disk as the
blades of the other disk are set in the oppo-
site direction and the turbine held by the
clutch mechanism, as hereinafter more fully
explained. The expansile fluid passes on
through the passage z and on through the
passages 2 and 3 by means of the connecting-
ports 4 and 5 and causes the turbine, which
18 free, to rotate. The fluid as it reaches
the innermost set of blades is almost. fully
expanded, and therefore is aliowed a greater
surface. to work on, and the final exhaust
througy the cpening ¢ is at very low pressure.
Coincidentally with the turning on of expan-
sile {luid to the turbine-casing fluid is admit-
ted to one of the cylinders 17 through a box
21. In the meantime the pressure of fluid

in the cylinder 36, immediately beneath the.

cylinder 17, which is being operated, is ex-
hausted and fluid admitted through the inlet
47, raising the piston, and thus relieving the
grip-of the strap 29 on the cylinder 17 and
leaving the latter {ree to rotate. The en-
trance of the fluid into the cylinder 17 in op-
eration forces the disks 14 apart toward the
heads, - which are ridged correspondingly
with the outer surfaces of the disks, thus in-
suring the rotation of the said disks with the
cylinder 17.

In the description of the parts in detail it
has already been explained that the heads of
the cylinders 17 and the hubs of the wheels
are rigidly secured together or formed of the
same piece, and in this instance I shall for
convenience describe the operation of the
eylinder 17, secured to the hub'%. When it
is desired to revolve the shaft in the direction
fer which the blades are set in the turbine g,
the cylinder 17, secured to the hub 1, is se-
curely gripped by its strap 29 through the
turning-on of fluid into the inlet 46 in its
lower cyvlinder 36. - This pull of the piston-
rod on the upper half of the strap pulls down
on said upper half; hut in order to obviate the
difficuities incident to too great a pull in one
direetion the cylinder 36 rises slightly against
This will raise the
lower half of the strap, and between the
downward pull on the upper half and the up-
ward motion of the lower half the eylinder 17
is firmly gripped to prevent it from rotating.
The disks 14 in the said cylinder 17 are frec
to rotate therein, and consequently will tarn
with any motign: of the shaft. The hub F,
which is secured to the free eylinder 17, is set
in motion by the turbine g.  This causes the
said eylinder 17 to revolve, and asthe disks 14

&

form a securé clutch on the heads of said cyl-
inder the said disks will revolve, and also the
shaft, in the direction impelled by said tur-
bine. _

To reverse the motion of the shaft, the cyl-
inder 17, which has been rotating, is gripped
in the same manner as above described and
the other cylinder is released by loosening the
strap and fluid is turned on thereinto and

through its connection with the hub 1 the "

shaft is rotated.. The hub %, which is now
stationary, will hold the disks so, and the
disks extending from the hub 1 will rotate
with the impact of the fluid, and as the
blades are set in the opposite direction the
motion of the shaft Is reversed. : '

It may be mentioned with particular ref-
erence to the reversing mechanism, as the
stationary turbine is mtimately connected
through its hub, its cylinder 17, and the strap
29 with the stationary frame 31 a structure

.is thus provided in which the rotating tur-

bine turns in a substantially stationary
frame-throughout.

What I claim as my invention is ‘

1. In a turbine-engine, the combination
with the casing having a suitable inlet and ex-
haust and bearings centrally disposed in the
heads thereof, of a pair of turbines jeurnaled
in the aforesaid bearings and having the in-
ner termini of their hubs coadjacent within
the casing and their blade-carrying disks al-

ternately arranged respectively, a rotatable _
earing on said hubs

shaft having a direct
and extending therethrough, and clutches
having one of their members rigid with the
outer ends of said hubs and their other mem-
ber mounted on said shaft, as and for the
purpose specified. '

2. In a turbine-engine, the combination
with the casing having a suitable inlet and
exhaust and bearings centrally ‘disposed in
the heads thereof, of a turbine having a plu-
rality of disks rigidly secured tb the hub
thereof, said disks having blades interposed
radially, and a turbine having disks alternat-
Ing with the aforesaid disks and blades set in
the opposite direction and supported from a
hub extending into proximity with the afore-
said hub at its inner end, a shaft having a di-
rect bearing on said hubs at their inner and
outer ends, and clutches adjoining the outer
ends of said hubs, as and for the purpose
specified. ; '

3. In a turbine-engine, the combination
with the casing having a suitable inlet and
exhaust and bearings centrally disposed in
the heads thereof, of a pair of turbines jour-
naled in the aforesaid bearings and having
the inner ends of their hubs terminating co~
adjacent within the casing, and disks extend-
ing from said hubs alternately arranged, sajd
disks having blades interposed radially, and
set in opposite directions i said turbines re-

spectively and forming a plurality of fluid-
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passages flaring from a narrow inlet 1o &
comparatively wide outlet adjacent to the
shaft, o shaft extending through said hubs,
and suitable cluteh mechanism, as and for
the purpose specified. .

4. In a turbine-engine, the combination
with the casing having a suitable inlet and
exhaust and bearings contrally disposed in
the heads thereof, of o pair of turbines jour-
naled in the aforesaid bearings and having
the inner termini of their hubs coadacent
within the casing and a plurality of disks ex-
tending radially from one of said hubs and a
plurality of disks arranged alternately with
the aforesaid disks and extending from a
drum carried by a disk rigid with the other
hub, said disks having blades interposed at
intervals radially, forming a continuous fuid-
passage from the eircumference inwardly,
shaft “extending through suid hubs, und
cluteh members mounted on said shaft co-
acting with clutech members rigid with the
outerends of said hubs, as and for the purpose
specified.

5.-In a turbine-engine, the combination’

with the casing having a suitable inlet an!

: . N
exhaust and bearings eentrally disposed
the heads thereof, of a paiv of turbines jour-

naled in the aforesaid bearings, a shafi ex--|

tending through the hubs of said turbines,
revoluble eylinders having their inner breads
rigid with the outer end of said hubs nnd rigid

inner surfaces to their heads, pairs of disks

slidably arranged on said shaft within said
eylinder and rotating therewith and having
rigid outer surfuees, nieans for feeding fluid
to said evlinders, and means for holding one
of said eylinders stationary, as and for the
purpose specified,

6. In a turbine-engine, the combination
with the casing having a suitable inlet and
exhaust and bearings centrally disposed in
the heads thereof, of o pair of turbines jou-
naled in the aforesaid beavings, a shaft ex-
tending through the hubs of said turbines
and having fluid-chamberstherowithin at the
ends thercol and inlets anid outlets to said
chamber, a pair of eylinders rigid with the

“outer ends of said hubs respectively and hav-

5¢

55

6o

65

ing ridged inner surfaces to their heads, o

pair of disks in cach of said eviinders having |

ridged outer surfaces corresponding to the
aforesaid inner surfaces of the eviinders and
neved to said shaft and sliding laterally
thereon, and fluid-boxes having inlots wnil
encircling the intets to'said chambers, as and
for the purpose specified.

7. In a turbine-engine, the combination
with the casing having a suitable inlet and
exhaust and bearings centrally disposed in
the heads thereof, of a pair of Tarbines Jotie-
naled in the aforesaid bearings, o shafl eox-
tending throuch the hubs of said turbines

and holfowed from each end and plugs elosing

the ends and forming chanbers within said

824,449

shaft having suitable inlets and outlets, fliid-
hoxes having inlets and immediately adjoin-
ing said eylinders and surrounding the inlet
to said chambers, o pair of disks keyed (o
sadd shalt within each of said evlinders and
sliding freely along on said kevs and means
lor gripping one of said eviinders and holding
L the sanie stationary, as and for the PUrpose
Uspecified.

S na tivbine-engine, the combination
with the easing having a suitable inlet and
exhaust and hearinges centeally disposed in
the heads thereof, of o pas of Turbines jour-
naled i the aloresaid bearines, a shaft ex-
tewding throngh the hnbs of said turhines,
having hellowed ends and plugs i said ends
forming chambers having inlets and outlets,
a pair of evlinders inclosing the outlets fron
sand ehambers and having rideed inner sur-
faces to their heads, disks moeneh of said eyl
inders cach having a videed surface meeting
the aforesaid ridaed susfaces, (uid-hoxes sur-
rounding the nlets to suid elambers and
having inlets thereto, hinged straps eneir-
cling said eylinders, and means for tighiening
orloosening said straps around said eviinders,
| s and for the purpose speeifind.

‘ 9. In a t,m‘{)inu—on;_{'imx the combination

with the casing having u suitable inlet and
exhaust and bearings centrally disposed in
the heads thereof, of a pair of {irhines jour-
naled in the aforesnid bearines, a shalt hav-
ing chambers formed therewithin at the ends
thereof and suitable inlets and outlets, a pair
of revoluble evlmders huving ridged inner
surfaces to their heads, a pair of divks in each
of said evlinders hliving ridood outersurfaces,
sphit traps hanged and having corrugzations on
the outer surfuces thereol, cireulnr frames
supported from bases and having recesses in
their inner walls corresponding to the afore-
Csasd corrugations in the straps, and fluid-e vl
inders on said hases having pistons conmected

of said straps, as and for the purpose SDeel-
fied. :
10. In a turbine-engine, the combination
with the casing having a suitable inler aod
exhaust and bearines centraliy disposed o
the heads theveol, of a pair of turbines jone
naded i the afbresaid hearines, a <haft ex.
tend.ng throueh the hubs of <aid turhines
having chambers formed therewithin at the
ends thereof and suitable imlets and outlers
thereto, a plarality of evlinders rigid with
Aheoater ends of said hubs having rided -
ner surfaces; w pair of disks in eacli of wid
evlinders having ridged outersinfaces corre-
sponding to the wforesaid ey sindaees and
Keved to sased shaft and having a linited slid-
g motion therean, hingeil straps eneireling
sasd exvhnders, cirenlar frames supporting
safd - straps, vertically - artanved evlinders
having swtable indets and exbunsie and o
i rigid cotnection to the lower hatf of eneh of

by suitable rods to one of the halves of each.
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said straps, pJ%Long oa)eradtmg therein and
rods therefrom pivotally connected to the
upper half of each of the said straps, and
boxes burroundmv and inlets to the chambers
5 in the said shaft and having inlets thereto, as
and for the purpose speci ified.
1L, In a device of the class deseribed,
combination, a casing, a turbine ;numa]ed
therein, a ah‘tft e\ton(hnu through said cas-
1o ing and turmnv, a revoluble ey inder rigidly
connected with said turbine and having COT-
rugatul inner surfaces to its heads, a pair of
pistons operating in said evlinder and keved
on said shaft having a free lateral mofion
15 thereon, means for mtwducmo fluid to sald
evlinder hetween said mxt()ns aad means for
arresting the votation of said (‘\lmdo ,as and
ior the purpose specified.
In a device of the class (05(1‘11)?(3 in
20 mmb‘n ition, a casing having a suitable inlet
and exhaust, a turbine \Ultdl\]\’ journaled in
sald casing, u shalt extending through said
wsing and turbine, a revolub To ey lmum Tio-
idly eonnected with said turbine and }mvmtr
25 corrugated inner surfaces to its heads and
©oair- \v’lts therethreugh, a pair of pistons op-
vmfnw in said L\hndor having corrugated
surfaces (\n'msnomhn(r to the afores.ud cor-
rugated surfaces, means for introducing fluid
30 between sail *nst\ms, a split strap ]un(rux en-
cireling said (\lmdcr and havm" a Ccorru-
gated peuphe‘ v, a circular frame supported
from a suitabie base and hiaving recesses in
the mner wall thereof corresponding to the

35 cerrugations of the strap and encireling the
latter, a cylinder supported on the said Thase

fmd hiv ing a rigid connection with the lower
half of said strap, a piston operating in said
:‘_ Tinder and a rod I; erefrom pwot&l]y‘ con-
*:ccwu to the uprwr half of said strap, as and
for the  purpos n!}(‘flu(‘(l
13. In » (!vw ‘¢ of the class described, in
c\)mbnmm(m. & daging having sultdbio inlets
and exhausts, « turbine journaled in said
15 casing, a shaft, hollowed from the end there-
of forming a ch“,m her having suitable inlets
and outlets, and extending LhmuOh said tur-
bine and casing, a revolul ]e cvl,nder having
rigid ('onnectlon with saxd turbine, I‘l(]ﬂ‘(’d in-
50 nersurraces to its heads and mounted on <-11d
shalt and inclosing thu aforesaid outlets,
pair of digks hmmw correspondingly-ric loed
surfaces and stidably ar mnrred on said shaft
vithin sald mhndor ansd rofatable with said
haft, a fluid-box having a suitable inlet and
encircling said smit ardd melosing the afore-
said inlets and bhaving ylands in the walls
h“reni a circular frame surrounding said
evlin (xex having recesses in the inner wall
oo *heh f and wppm ed {from asuitable base,
2 hinged strap having corrugations corre’
ﬁz,«>n(,11\<r io fhe said vecesses and encireling
id exlinder, « vertically-arranged cylinder
sting o the aforesatd buse haum(r rigid
e with the lower half of said stmr;

40

and suitable inlets and exhausts, a piston op-
erating therein, and a rod therefrom pivot-
ally connected to the upper half of said strap,
as and for the purpose specified.

14. In a deviee of the class described, in
combination, a casing having a suitable inlet
and eﬂchaust a turbine journaled in said cas-

70

ing, a shaft havm(r annular projections and -

extending throuvh said turbine and casing, a
fluid-confrolled eluteh mechanism mounted
on said shaft and connected with said tur-
bine, a stationary box enmrclm(r said shaft
h(wmo' a suitablo inlet and connections with
said {uid- controlied clutch nmchambm, and
«*lax ds formed in slots in the walls of said
pox having baffle-vings \wtl inturned flanges
encireling “said she Wt in the - interstices he-
tween annular projectionsfrom said shaft amE
the walls of the slots in which said glands ar
formed, as and for the purpose spec ified.

15. In a device of the class dcsulbcd, in
combination, a casing having a suitable inlet
and exhaust, a shaft, a turbine journaled in
said casing, uawncr a hu b, a plurality of rings
rigid with said huo a piur“htv of curve el
blades of m‘adualh*~vax ying 1enmi‘ hegin-
ning from “the outermost nTadeq inwardly,
and extent ding from said rings to an mtm"rm-
diate vﬂumhw of rings, aplurality of curved
bladea extending from said-i mevm(\(hah\
rings and gr: zducﬂl varying in lengti, begin-
ning l?‘(m‘ “the omermost bludes at the other
side of the casing, and extending to mecoml
intermediate plurality of rmm‘., a plurality of
¢ urved blades extending from the latter rings
and varying in Ienctb beommng from the
other side of the casing, 4nd extending to the
outermost rings, said Plades forming o fluidd-
passage, having a narrow inlet aud gradually
ﬂnrmg in the puassage along t’knouwh the va~
rious sets of blades £6 a wide exhaust near the
uhaft, as and for the purposeé speeified.

In a device of the class described, in
combm(mon, a casing hm«mg suitable inlet
and exhaust and connecting ports, a shaft, a
turbine having & bub jour naled in said cas-
ing, rings c\_tuuhng from said hub and rigid
therewith, biades extending from said rings,
rings connected to the outer end of said
blade@ blades extending from the latter
rings aml connected to rings at their outer
ends and blades ex Lendlnc outwardly from
the last-named Tings a,nd secured to the out-
ermost rings, and annular slots in thesidesof
all of said rings and in *he sides of the casing
adjacent to said rings, and baffie-rings intro-
duced in said anmuar slots, as and for the
purpose specified.

17. In a device of ths class described, in
combination, a casing having suitable 1nxet
and exhaust and connecting PO"tv, a turbine
hawng a hub journaled in said casing, a plu-

rality of rings rigid with said hub havmo'
dovet&lled slots at their outer ends, a pl laral:
ity of rings having annular dovetailed slots,
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blades having dovetailed tongues fitting into
the said (Iuw ailed slots, wwlw(s having in-
turned | Lm(f(s (illing in mui dovetailed s h)ts

between said dovetailed tongues, said blades

and said rings being arranged radially to
form a fhitd-passage «fi(uluui!\ flaving m,m
Lho inlet adjacent to the cireumforence to the
»xhaust adjncent to the hub, baille-rings in-
trmlu sed i annular glots in the sides of said
rings and casing between the fliid-passages,
and u shart Ihxmwh said turbine wnd easinge,
as and for the purpose specified.

18, Ina deviee of the ehies ()(\'\‘Hl)w’(l in
combination o msm«r lm\lm dosuiteble HH( L
and (“h:LUh wpair of turbines Tormed of

hubs n{wmw thelr iner I<11 ni cowdiacent

within e casing andd rings having annnlar
dovetailed slots a.ml prved Blades
dovetailed  tongues 1«;.11: T P

B H
caell end

forming disks arranoed alien

ported h(m‘ suid Tabs, wuid

wedees filling in the annabar slots between
the tongues of the l:]:uhw., aloan wll dots

in the sides of the rings, and bafle-rings i
said annulere slots, a shalt extending thyoagh
sald hubs, and (huml mochanisin conteetod
to said tarbine nnd shalt, as and for the pur-
pose specified.

9. Ina deviee

of the class deseribed, in

combination, & casing having a suitable inlet
and exhaust, a turbine j journaled in said cas-
ing and formed of a plurality of rings having
annular dovetail slots, and a p]urdhty of

Pewrved blades 11(1v13ﬁg dovetail tongues at

fitting into said. 'Iovei,aﬂ
l(r(b 111{(1\’(‘]]]1’”’ e
said slots, as and for

el end thereof
slots, and removable w
tween \cml tongues in
the purpose specificd.
20, T a deviee of the class desc ribed, In
combination, & casing having a suitable inlet
and exhaust, a turbine |omnale(1 in said cas-
ing and formed of a plurality of rings having
annular dovetail slots, and a plorality of
curved blades having (im/(t(m tongues at
ihereof Giting into said (‘r,wl:m
<, snd oeifiees thumg‘) said tongues, and
able wedges intervening between said
e in i slols havi ing inturned ila wges,

tongu
i tenis thereon corresp mu]mo to said ori-
s and for the purpose speeified.

sioned av Moutreal, in the ety and district
of Montreal, in the Provinee of Quebee, in the
, ) . 2 M
Dominion of Canada, this 16th day of Geto-

ber, 1905,

CitA IL S JOURDEAN STUART,

‘."“ﬁilmsa("«' :
(. "‘!u :aIDDER,
B. l 'P RGEE
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