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lo. 824,449. Specification of Letters Fatent. 
Application Sled October20, 1905, Serial No. 283,664, 

To oil, whon, it raggy concern. 
Be it known that I, CHARLEs JourDEAN 

STUART, a subject of the King of Great Brit 
ain, residing at 417 Puluth avenue, in the 
city of Montreal, in the district of Montreal, 
in the Province of Quebec, in the Dominion 
of Canada, have invented certain new and 
useful improvements in Turbine-Engines, of 
which the following is a specification. 

This invention relates to improvements in 
turbine-engines as described in the present 
specification and illustrated in the accompa 
inying 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 bearings and having the inner tier 
mini of their hubs coadjacent within the cas 
ing and their blade-carrying disks alternately 
arranged, respectively, a rotatable shaft hav 
ing a direct bearing on said hubs and extend 
ing therethrough, and clutches having one of 
their members rigid with the outer ends of 
said hubs and their other member mounted 
on said shaft. 
The objects of the invention are to utilize 

the expansile fluid operating the turbine to 
the fullest extent possible, to insure an ax 
haust at low pressure, to provide a reversing 
means which shall have a force substantially 
equal to the forward movement, and to de 
vise a compact and du.'...ble construction 
without materially increasing the cost of pro-f 
duction in such machines. 

in the drawings, Figure 1 is a longitudinal 
sectional view of the turbine and clutches, 
- s 

d 

25 

3. 5 

f 
r 

mechanisin through AB in Fig. 1. Fig. 3 is 
ive detail of a section of the iu 
... Fig. 4 is a perspective detail of 

Fig. 5 is a perspective detail of 
the retaining - wedge inserted between the 
blades circumferentially. Fig. 6 is an en 
larged perspective detail of a portion of a 
packing ring or baflie. Fig. 7 is a sectional 
detail of a fluid-box adjacent to the clutches. 

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

45 

frepresents bushings inserted in the bear 
ings d and e. 

g and it are turbines formed of a plurality 
of disks and i, respectively, extending from 

55 

2 is a cross-sectional view of the clutch 

(, is a turbine-casing having the inlet, b and 
the exhaust. Opening c and the bearings d 
and e in the heads thereof. 

the hubsk and i, journaled in the bearings d 
and e, respectively. 
m is a shaft, extending through the hubs k 

and l and beyond each head of the casing. 
The hubs k and l terminate at their inner 

ends in proximity one to the other, and there 
is a direct bearing between the shaft and the 
said hubs throughout 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 
interimediate of their length. The disks 
and i are formed of a plurality of solid rings 
in and 0, between which are interposed the 
blades p, thus having the rings and blades in 
said disks alternate radially. The blades p 
are curved throughout their entire length 
and have at the ends thereof the dovetailed 
tongues q, which fit into the dovetailed silots 
in the rings in and 0. 
s represents wedges filling in the slots r be 

tween the tongues q of the blades p and hav 
ing the teats t on the Outer surfaces of their 
inturned flanges I, said teats corresponding 
to and fitting into the holes v through the 
tongues g. 
The innermost rings in 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 outer 
rings, and so on to the Outermost rings. The 
innermost rings O of the turbine h encircle the 
hub l between the innermost rings in of the 
turbine g, and their blades p, which are set 
in the opposite direction to the blades of the 
turbined, extend to the next ring and from 
that ring to the next succeeding rings, and 
so on until the outermost rings are reached, 
which are firmly secured to or form part with 
the drum v. The said drum 4) is rigidly se 
cured to or forms part with a diska, through 
which are the openings y to and from the 
passages throughout the blades. The disk 
it is rigidly secured to or forms part with the 
hub l, to which is also secured the end disk 
of the disks i. It will be thus seen that the 
disks i, through the drun up, extend from and 
are supported by the hub l, encircling the 
shaft in, and each of the disks reaches in 
between the disks i, having their inner rings, 
as explained, encircling the hub k. In this 
arrangement of disks, while the separate 
turbines are closely defined by their separate 
hubs, yet the expansile-fluid passages 2, 2, and 
3 are through the blades of both turbines 
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and when one of said tt rhines is heli sta 
tionary the other inst move through the ex 
pansion of the ?luid as it travels throughout 
said passages. . 
4 represents (on in nic fig ports r ) as 

sages from the passages 2 to the passages 2, 
and 5 represents ports froii), the passages 2 to 
the passages 3. 

In order to utilize the fluid set it () the 
passages 2, 2, and 3 to the tillest extent pos 
sible, the rings are very close together at the 
inlet to the passage 2, and consecuently the 
blades very short. In the next disk, how 
ever, the outer rings are a little farther apart 
and the blades a little longer than in the first, 
and so on throughout the several disks to the 
end of the passage 2. At the beginning of 
the passage 2 the blades are a trifle longer 
than at the end of the passage 2, and the said 
passage 2 gradually increases in width until 
it reaches the coin hunicating port to the 
passage 3, and at the beginning of the pas 
sage 3 the blades are a trifle onger than it, 
the end of the passage 2, and the said passage 
3 gradually wides until it reaches the ex 
halist, where the blades are at their longest. 
This there is a gradual ?lare from the inlet to 
the passages until the exhaust is reached. it, 
ust be here emphasized that in this ar 

range in ?ent of passages the fluid immediately 
on (eitering is brought into contact with the 
shortest blade of the turbine at the circlin 
erei) (c. thereof where the greatest speed is 
re? tired, and as its passes on more surface 
area of blade is provided--that is, the steal 
in its more expanded state has a greater sur 
face area. For its impact until it reaches the 
passage nearest the shaft, where at a low 
pressure it strikes the longest blades, and (f 
course the speed of the turbine at this point 
is less than at the circ inference of the wheel. 
Consequently there is an even distribution of 
power throughout the turbine. 

6 represents an iai' s () is for led in the 
sides of the rings n and 0 and in the heads of the casing (t. 

7 represents baflies in the for in of rings and 
inserted in the annular slots 6, st) that any pres 
sure of the expansile fluid from one fluid 
passage will force a baffle 7 to the wall of its 
slot 6 and effectually prevent escape of expan 
sile fluid to the next passage. 
The shaft it at the ends thereof which ex 

tend beyond the casing (, is hollowed, form 
Tit ing the chambers S within said shaft. 

said chambers are closed at the ends by the 

Go 
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plugs 9, but have the inlets 10 and the tit 
lets Ji, 2 represents longitudinal slots in the 
periphery of said shaft and toward each end thereof. 
said slots. 
the shafts in toward each end thereof and hav 
ing the slots 1.5 across the inner wall thereof 
corresponding to the feathers 3 and permit 
tling 8, sliding motion for said disks a loing the 

13 represents feathers inserted in 
14 represents disks mounted on 
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I shaft ar. The outer faces of the disks 14 are 
ridged, and the said disks rotate with the 
sia ft ('oltii iously. 

17 represents revoluble cylinders having 
their inner heads iN rigidly secured to or for in 
ing part, with the otter cinds of the hubs k and 
and encompassing the disks 14, which oper 
ate as pistons within said cylinders. The 
cylinders 17 have the ridged inner surfaces 
19 to their heads corresponding to the ridged 
surfaces 16 of the disks 14. 20 represents air 
vents through the heads of the cylinders 7 to 
allow the escape of air from between the sur 
faces 16 and 19. 21 represents boxes mounted 
on the shaft n, in ACE adjoining the cyl 
inders 7 and communicating with the cham 
bers 8 through the inlets 1 (). 22 represents 
glands formed in the walls of the boxes 21 al 
iacent to the shaft, and in which are the baffle 
rings 23, having the in turned flanges 24 and 
encircling the shaft n, between the wall of the 
annular slots 25 and the annular rings 26 (). 
the shaft. 27 represents pipes leading from a 
suitable expansile-fluid supply through the in 
lets 28 into 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 boxes 2i are preferably split and have 
their halves secured firmly together in order to 
for in the glands 22. 29 represents split straps 
surrounding the cylinders 17 and hinged at 30 
and supported in the circular frame 31 which 
is supported from the base32. 33 represents 
corrigations on the outer surfaces of the 
straps 29, fitting into corresponding recesses 
34 in the interior walls of the frames 31. The 
apper halves of the frames 31 are securely, 
boited at 35 over the said straps, and sufficient 
play is permitted said straps within the 
fraines to loosen their grips on the cylinders 
7 ind permit the said cylinders to revolve 

within the straps. 
36 represents cylinders supported on the 

bases 32 and rigidly connected to the lower 
halves of the straps 29 by the bars 37. 38 rep 
resents slots in the bars 37, and 39 represents 
threaded bolts inserted through the washers 
4{ } and into correspondingly-threaded (rifices 
41 in the standards 42 of the frames, the wash 
ers 40 loosely abutting the outer surfaces of the 
bars 37. 43 represel) is pistons operating in the 
cylinders 36 and having the rods 44 therefrom 
pivotally connected at 45 to the upper halves 
of the straps29. 46 and 47 are inlet and exhaust 
openings to the cylinders 36. It may be here 
explained that the corrugations from the outer 
surfaces of the straps fitting into the recesses 
in the yall of the frame will prevent the said 
straps frol) rotating with the cylinders 17, 
aid through the action of the pistons 43 in 
the cylinders 36 said straps will be either 
gripped securely to the said cylinders 17, 
keeping them from rotating, or loosened 
therefrom to permit of their free rotation, 
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824,449 3. 

form a secure clutch on the heads of said cyl according to the position of the pistons in the - - 
-, inder the said disks will revolve, and also the cylinders. 

in the operation of this engine expansible shaft, in the direction impelled by said tur 
fluid from a suitable source of supply enters bine. 

5 through the inlet, l in the casing a and on to To reverse the motion of the shaft, the cyl- 7o 
the entrance of the passage 2, where the inder 17, which has been rotating, is gripped 
blades of the turbines are at their shortest, in the same manner as above described and 
and there passes on and exerts pressure on the other cylinder is released by loosening the 
the blades of every alternate disk as the strap and fluid is turned on thereinto and 

Io blades of the other disk are set in the oppo- through its connection with the hub i. the 75 
site direction and the turbine held by the shaft is rotated. The hub k, which is now 
clutch mechanism, as hereinafter more fully stationary, will hold the disks so, and the 
explained. The expansile fluid passes on disks extending from the hub 1 will rotate 
through the passage 2 and on through the with the impact of the fluid, and as the 

15 passages 2 and 3 by means of the connecting- blades are set in the opposite direction the 8o 
ports 4 and 5 and causes the turbine, which motion of the shaft is reversed. 
is free, to rotate. The fluid as it reaches It may be mentioned with particular ref 
the innermost set of blades is almost fully erence to the reversing mechanism, as the 
expanded, and therefore is allowed a greater stationary turbine is intimately connected 

20 surface. to work on, and the final exhaust through its hub, its cylinder 17, and the strap 85 
througy the opening c is at very low pressure. 29 with the stationary frame 31 a structure 
oincidentally with the turning on of expan- is thus provided in which the rotating tur 

sile illuid to the turbine-casing fluid is admit- |bine turns in a substantially stationary 
ted to one of the cylinders 17 through a box frame throughout. 

25 21. In the meantime the pressure of fluid What I claim as my invention is 
in the cylinder 36, immediately beneath the 1. In a turbine-engine, the combination 
cylinder 17, which is being operated, is ex- with the casing having a suitable inlet and ex 
hausted and fluid admitted through the inlet haust and bearings centrally disposed in the 
47, raising the piston, and thus relieving the heads thereof, of a pair of turbines journaled 

3o FE the strap 29 on the cylinder 17 and in the aforesaid bearings and having the in- 95 
e 

90 

aving the latter free to rotate. The en- iner termini of their hubs coadjacent within 
trance of the fluid into the cylinder 17 in op- the casing and their blade-carrying disks al 
eration forces the disks 14 apart toward the ternately arranged respectively, a rotatable 
heads, which are ridged correspondingly shaft having a direct bearing on said hubs 

35 with the outer surfaces of the disks, thus in- and extending therethrough, and clutches loo 
suring the rotation of the said disks with the having one of their members rigid with the 
cylinder 17. outer ends of said hubs and their other mem 

In the description of the parts in detail it ber mounted on said shaft, as and for the 
has already been explained that the heads of purpose specified. 

4o the cylinders 17 and the hubs of the wheels 2. In a turbine-engine, the combination to 5 
are rigidly secured together or formed of the with the casing having a suitable inlet and 
same piece, and in this instance I shall for exhaust and bearings centrally disposed in 
convenience describe the operation of the the heads thereof, of a turbinehaving a plu 
cylinder 17, secured to the hub k. When it rality of disks rigidly secured to the hub 

45 is desired to revolve the shaft in the direction thereof, said disks having blades interposed 1 to 
for which the blades are set in the turbine g, radially, and a turbine having disks alternat 
the Cylinder 17, secured to the hub 1, is se-ing with the aforesaid disks and blades set in 
curely gripped by its strap 29 through the the opposite direction and supported from a 
turning-on of fluid into the inlet 46 in its hub extending into proximity with the afore 

So lower cylinder 36. This pull of the piston-said hub at its inner end, a shaft, having a di. 15 
Tod (the upper half of the strap pulls down rect bearing on said hubs at their inner and 
(1) said upper half; but in order to obviate the outer ends, and clutches adjoining the outer 
difficulties incident to too great a pull in one ends of said hubs, as and for the purpose direction the clinder 36 rises slightly against specified. 
the pull if the rod 44. This will raise the 3. In a turbine-engine, the combination 2d 
lower half of the strap, and between the with the casing having a suitable inlet and 
downward pull on the upper half and the up exhaust, and bearings centrally disposed in 
ward notion of the lower half the cylinder i7 the heads thereof, of a pair of turbines jour is firmly gripped to prevent it from rotating. naled in the aforesaid bearings and having 

3o The disks 14 in the said cylinder 17 are free the inner ends of their hubs terminating co- | 25 
to rotate therein, and consequently will turn adjacent within the casing, and disks extend 
With, ally biotign of the shaft. The hub k, ing from said hubs alternately arranged, said 
which is secured to the free cylinder 17, is set disks having blades interposed radialy and 
in inction by the turbine g. This causes the set in opposite directions in said turbinese 

35 said cylinder 17 to revolve, and as the disks 14 spectively and forming a plurality of fluid 

5 5 

i. 3 



IO 

25 

45 

outer ends of said hubs respectively and hav 
the heads thei'e (), i? a pair of turtles it. I'- 

in in the afte, at (; rigs, a sil: it le N 

55 

passages flaring from a narrow illet to a 
comparatively wide outlet, adjacent to the 
shaft, a shaft, extending throtigh saic hubs, 
and suitable clutch mechain is in, as a for the purpose specified. 

4. In a turbine - engine, the (') in bination 
with the casing having a suitable inlet, and 
exhaust, and bearings centrally disposed in 
the heads thereof, of a pair of turbijac's jour 
haled in the aforesaid bearings and having 
the inner termini of their hubs coacliacent, 
within the casing and a plurality of disks ex 
tending racially from one of saic hilips and a 
plurality of disks arranged alternately with 
the aforesaid disks and extending from a 
drum carrie by a lisk rigid with the other 
hub, said disks having blades interposed at 
intervais radially, forning a continuous fluid 
passage from the circlinference inwardly, a 
shaft, extending through silid huis, and 
clutch members notic on saic shaft, co 
acting with clutch members rigid with the 
outer ends of said hubs, as and for the purpose specified. 

5. In a turbine - engine, the combination 
with the casing having a suitable inlet at 
exhaust, and bearings eentrally disposed iii 
the heads thereof, of a pair of turbines jour 
male? in the aforesaic learings, a shaft, ex-I 
tending through the hui)s of said turties, 
revoluble cylinders having their inter reads 
rigid with the otter end of said hubs and rigid 
inner surfaces to their heads, pairs of disks slidably arranged on said shaft within said 
cylinder and rotating there with and having 
rigid outer surfaces, neans for feeding ?ittil 
to said cylinders, inct in cats for hilling (ne 
of said cylindel's statioinary, as and for the purpose specified. 

6. In a trile - (gine, tie ( () iliation 
with the casing having a suitable inlet and 
exhaust and bearings ('en rail, disposed in 
the heatls the ref, of a pair (f i. 1 rhi ('s () i'- 
nated in the afore said bearings, a shift (X- 
tending through the his i? stil t i-hines 
and having fluid-cha inci's tice withii at the 
ends ther? of aid inlets ai ()ttlets saic 
chamber, a pair of cylinders rigid with the 

ing ridged inner surfaces to their heads, it 
pair of clisks in each of said cylinders having 
ridged outer surfaces corres (incling to the 
aforesaid inner surfaces of the cylinters and 
keyed to said shaft and sliding late raily 
thereon, and ?lid-oxes having inlets it 
encircling the illets to said chant, ('1's, as and 
for the pirpose specified. 

7. In a turbine - engine, the ( () bination 
with the casing having a stit: ; le jet anci 
exhaust and bearings centrally (isposed in 
the heads thereof, of a pair of Irbines it) r 
naled in the aforesaid bearings, a shaft (X- 
tending through the hubs of said tilin's 
and hollowed from each ench and plugs ('l silly 
the ends and forming chailers within Si is : 

824,449 

shaft living sit alle inlets and titlets, fl. iii 
boxes having inlets aid in Inediately adjoin 
iing said 'y initi's ; (I stir (iiig tie in let 
to sail hilliers, it pair ( (lisks key et { 
said shaft within eitch i? said cylinders and 
sitting freely along () in silic keys and meat is 
?oi gripping () ( if saici (Vicers and it ling 
the Sajic still, ional y, as inid for the purpose specific (i. 

S. a tiili ( - (gii) (, the ( (); iii); it 
with the (as: ng living a sitatic illet : 
exhalist aid bears (entially list set in 
the heads thereof, (if n :); if furbines jour 
inale ( ; ) {}}e afores at carings, a shift (X- 
tending through f { hills f sail trines, 
having hellowed ends #1 plugs in said it is 
-frilling chainei's having it (-ts and outlets, 
a pair of cylinders closing the titlets fro 
sail can bers art a vig ridget inner stir 
faces to their cacks, disks in each said cyl 
inders (each having a r, is recisir face is eting 
the aforesaid ridge (istrfaces, ?it-i(xes sur 

| rounding the inlets to sail clanbers and 
having inlets the eit), hinged strips encir 
cling said cylinders, and fans for fightening 
or loosening said straps around silic cylinders, 
as and for the purpose specifi'el. 

9. In a turbine - engilt, the coiniation 
with the casing having a sitable inlet and 
exhaust and bearings centrally disposed in 
the heads thereof, of a pair if it ribines our 
nailed in the aforesaici bears, a shaft hav 
ing chambers formed there within at the ends 
thereof and suitable it is a }} () lets, a pair 
of revoluble cylinders having lilged inner 
surfaces to their heatls, a pair of lisks in each 
of said cylinders hf v is ris red (if erstrfaces, 
split traps hinged aid a vils (or rigations on 
the ottar surfaces the rive?, '''lir frates 
supported froin bases a having ''(', 'sses in 
their inner walls corresponting t ( the afore 
said corrugat () is in the strips, it ind lid-?yl 
inders on said ::ses having list () is coinect ('t 
by suit alie rods to (ne of the halves of 'a (in 
of said straps, as and for the purpose speci 
fied. - 

(). In a rhin(-(engrine, the ( (.) if it; I 
with the cas, ig having a slf a lie illet ::: ) 
(xhaust and (airings (citriy is se! ) 

te, ng thirtigh the libs of silic Irbilt's 
}: will chai :( I's for it 'i w! in : 1 
ecs here if all sit alie if its ill () is 
the reto, a piralty of cylinker's rigid with 
the otter cols of sail his living Pilgel - 
her strfaces, a pair of disks in ( : 'i silict 
cy: Ic is having ridge otter strfaces corre 
spoiling the foresai il le: stirfi! ("es :: i) { 
keyed to sail shaft an I having a lili, it el slid 
ing lot in their city, it get sti") s encircling 
sa; cylinders, circl: lar fr; it's sit ring 
said straps, vertially - triar' ('y lei's 
having suitable ille is a exhi tsii, all : 
rig roi, nection to the lower half of ': 'I of 
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said straps, pistons perating therein and 
rods therefroin pivotally connected to the 
upper half of each of the said straps, and 
boxes surrounding and inlets to the chamber's 
in the said shaft and having inlets thereto, as 
and for the irpose specified. 

11. In a device of the class described, in 
combination, a casing, a turbine journaled 
therein, a shaft extending through said cas 
ing and turbine, a revoluble cylinder rigidly 
connected with said turbine and having cor 
rugated inner surfaces to its heads, a pair of 
pistons operating in said cylinder and keyed 
on said shaft having a free lateral motion 
thereon, in eans for introducing fluid to said 
cylinder between said pistons, and means for 
arresting the rotation of said cylinder, as and 
for the purpose specified. 

12. in a device of the class described, in 
combination, a casing having a suitable inlet 
and exhaust, a turbine suitainly journaled in 
said casing, a shaft extending through said 
casing and turbine, a revolutile cylinder rig 
idly connected with said turbine and having 
corrigated inner surfaces to its heads and 
air-vents there through, a pair of pistons op 
erating it said cylinder having corrugated 

I surfaces corresponding to the aforesaid cor 

3. 5 

Ó 

rugated surfaces, means for introducing fluid 
between sail pistons, a split strap hinged en 
circling said cylinder and having a corru 
gated periphery, a circular frame supported 
from a suitabic: base and having recesses in 
the inner wall ther of corresponding to the 
corrugations of the strap and encircling the 
latter, a cylinder supported on the said base 
and having a rigid connection with the lower 
half of said strap, a piston operating in said 
('linder and a rod tRN pivotally con 
lected to the upper half of said strap, as and 
for the purpose specified. 

13. In a device of the class (iescribed, in 
combination, , casing having suitable inlets 
and exhausts, it turbine journaled in said 
casing, a shaft, hollowed from the end there 
of forming a chamber having suitable inlets 
and outlets, and extending through said tur 
bine and casing, a revoluble cylinicler, having 
rigid connection with said turbine, ridged in 
ner surfaces to its heads and mounted on said 
shaft and inclosing the aforesaid outlets, a 
pair of disks having correspondingly-ridged 
strfaces and slidably arranged on said shaft 
within said cylintler anti rotatable with said 
shaft, a fluid-box inaving a suitable inlet and 
eih circling said shaft at inclosing the afore 
said in jets and having glands in the walls 
theref, a circular fi'ale surrounding said 
cylinder having recesses in the inner wall 
thereof ind supported fruin a suitable base, 
a hinged strap having corrugations corre 
st inding ii) the said rec 
said cylinder, it vertically-arranged cylinder 
j'estin r the r foresaic: base having rigid 

es and encircling 

3. 

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 device of the class described, in 
combination, a casing having a suitable inlet 
and exhaust, a turbine joui'aalei in said cas ing, 
extending through said turbine and casing, a 
fluid-controlled clutch mechanism noulted 
on said shaft and connected with said tur 
bine, a stationary box encircling said shaft 
having a suitable inlet and connections with 
said fluid-controlled clutch mechanism, and 
glands formed in slots in the wails of said 
box having baffle-rings with inturne flanges 
encircling said shaft in the interstices be: 
tween annular projections fron said shaft and 
the walls of the slots in which said glands are 
formed, as and for the purpose specified. 

15, in a device of the class described, in 
combination, a casing having a suitable inlet 
and exhaust, a shaft, a turbine journaled in 
said casing, having a hub, a plurality of rings 
rigid with said hub, a plurality of curved 
blades of gradually - varying length iegin 
ning from the outermost ilades inwardly, 
and extending from said rings to an interine 
(liate plurality of rings, a plurality of curved 
blades extending from said its mediate 
rings and gradually varying in length, begin 
ning from the outermost blades at the other 
side of the casing, and extending to a second 
intern ediate plurality of rings, a plurality of 
curved blades extending from the latter rings 
and varying in length beginning from the 
other side of the casing, ánd extending to the 
outermost rings, said Slades forming a fluid 
passage, having a narrow inlet and gradually 
flaring in the passage along through the va 

w 

a shaft having annular projections and 
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rious sets of blades to a wide exhaust, near the 
shaft, as and for the purpose specified. 

16. In a device of the class described, in 
combination, a casing having suitable inlet 
and exhaust and connecting ports, a shaft, a 
turbine having a hub journaled in said cas 
ing, rings extending froi said hub and rigid 
therewith, biades extending from said rings, 
rings connected to the outer end of said 
blades, blades extending from the latter 
rings and connected to rings at their outer 
ends, and blades extending outwardly from 
the last-named rings and secured to the out 
ermost rings, and annular slots in thesides of 
all of said rings and in the sides of the casing 
adjacent to said rings, and baffle-rings intro 
duced in Said annular slots, as and for the purpose specified. 

17. In a device of the class described, in 
combination, a casing having suitable inlet 
and exhaust and connecting ports, a turbine 
having a hub journaled in said casing, a plu 
rality of rings rigid with said hub having 
dovetailed slots at their outer ends, a plural 

35 ct; thus c ::: with the lower half of said strap ity of rings having annular dovetailed slots, 
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the said dovetailed slots, wedges having in 
turned langes filling in said divetti led slots 
between said dovetailed tongues, said blades 
and Sait rings (eing arrange racially () 
fol'in a ?lid-passage gradua is firing fr}) 
the inlet adjaceit, to the circlinier lice to the 
exhats!, a lice to the hi}), :tile-rings ill 
tro(ticed in a lar sit is it the sities (E sail 
rings and casing it we'll iiid-pass:g's, 
and a shaft, throttish sail iiii is all casing, 
as and for the prise specifi'i. 

S. in a tie vice () ij (, ; };ss es: 'rieti, i. 
c())) bination a casing having a suit:}}le is let 
and exhaust, a pair if ri; its forei (f 
hubs having it ii' iter ter; iii (; ; ; ; (; ) 
Within the (a sing list rings living ; ; ; ; ; } 
(l) vetailed slots at (''' { } is is ; ; ; it 
(d) veililet tiglies joi) is st; it ri :: i: { 
for its lisks a 'rari ti li (; ; ; ; fly si:- 
ported fril it is, s: it; (iisi 
w: Ig's fig i t ( ; ; ; ; ; sit w 
the longes of the lates. ::iii : i: ; lili 
in the sites ( i li (, jigs, it; ii) fit-rig, i. 
Saii. 1) tiliar sits, a shaft. ('X' ('i (it); ty't gll 
said hips, a cit "h ceilisi ('Oi!, etc.) 
to Said turbile all I shat, as aliki for the tr 
pose si?' citie?. 

19. ii) ; , (it: vice of the (:::::s ess'iii): it 

s: 
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blades having dovetailed tonges fitting in to combination, a casing having a suitable inlet 
and exhaust, a turbine journaled in said cas 
ing and formed of a plurality of rings having 
: Inular dovetail slots, and a plurality (of 
curved blades havig dovetail tongues at 
each end thereof fitting into said dovetail 
slots, and renovable wedges intervening be 
tween sail Longties in said slots, as and for tie purpose specified. 

2(). In a device of the class described, in 
'() inition, i. easing having a suitable inlet 
in 'x}; its!, a turbine journaled in said cas 

ing and for ; )('d of a plurality of rings having 
all: I dovetail slots, and a plurality of 

rved blades having dovctail tongues at 
each (; thereof fitting into said dovetail 

fic 

( ;ifices through said ong tes, and 
*(iii. y : it will ges intervening between said 
t () guit's saic sits having in turned flanges, 

tea is tiereo) correspoiding to said ori 
('i's, as a for the urpose specified. 
Sigi (iai. At it real, in the city alii tistrict, 

; of Aioi treal, in the Province of Quebec, in the 
i}onition of ("anata, this i{5th day of {}t; to 
be: , ;)()5. 

(AiR, ES () URI) EAN S.A. i. R'', 
ity esses: 

G. i. TRESIDER, 
B. Eig (i)R. 
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