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(C. 60-44) Cairns, 

This invention relates to turbines and particu 
larly to air or combustion turbines. 
An object of the present invention is the pro 

Vision of a turbine which utilizes or converts into 
power a greater portion of the heat developed 
than has heretofore been achieved. 
Another object is the provision of a turbine in 

which the blades are not subjected to damaging 
temperatures. 
Another object is the provision of a turbine in 

which high temperatures are created and yet the 
structure of the turbine is protected against the 
extreme heat without diverting any or losing a 
great deal of the latter. 
A further object is the provision of a turbine 

in Which the bearings operate in comparatively 
cool air. 
A still further object is the provision of a tur 

bine including means for directing air under pres 
sure thereto which will function efficiently despite 
changes in barometric pressure. 
A further object is the provision of a turbine 

including efficient means for directing air under 
pressure thereto which provides for multiple Com 
pression stages without the necessity of airtight 
bearings between the stages for the prevention 
of pressure eakage. 
Yet another object is the provision of a con 

pact turbine unit of extremely simple construc 
tion and which is very small in comparison to its 
power output. 
Many attempts have been made to produce hot 

air or combustion turbines but these have not 
been very successful for two principal reasons: 
(1) therma inefficiency, and (2) the damage or 
destruction of the turbine blades, the combustion 
chamber, and other parts thereof by the ex 
tremely high temperatures involved. 

In all internal combustion engines, Such high 
temperatures are created that it is necessary to 
provide means for removing a Substantial portion 
of the heat in order to protect the various parts 
of the engine, while a considerable amount of 
the heat passes through the engine as a surplus. 
In both cases, a large percentage of the heat is 
lost or wasted. 
This invention overcomes these problems by 

introducing cool air into the hot air or gases being 
directed to the turbine blades in sufficient quan 
tity to absorb and use the available heat. Suit 
able means is provided for rapidly and intimately 
mixing the hot and cool air and the expansion 
of the increased volume of air is converted into 
a forward movement. At the same time, at least 
some of the cool air is utilized to form a sheath 

C 

of air around the combustion or heating area of 
the device. This sheath protects the equipment 
against the high temperatures by absorbing some 
of the heat and this heated air is used to augment 
the volume of the air directed to the turbine 
blades. Cooler air may be introduced into the 
hot air in one or more stages and all or only Sone 
of the cooler air may be utilized as a sheath for 
the combustion or heating area. Thus, the addis 
tional air protects the combustion or heating 
area, assists in utilizing all the heat generated, 
increases the volume and decreases the tempera a 
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ture of the air being directed to the turbine blades, 
and it reduces the velocity of said air to a desired 
point. m 

Another advantage of this invention is that 
some or all the air to be directed to the turbine 
blades may, before being heated, be directed 
through and/or around the housing of the turbine 
to absorb any excess heat which may exist there. 
Furthermore, suitable means is provided for di 
recting air to the unit which operates at maxi 
mum efficiency regardless of the barometric pres 
sure of Said air. 
With the above and other objects in view, the 

present invention consists essentially of a turbine 
comprising a casing, a rotatable shaft extending 
through the casing, a plurality of turbine blades 
mounted on the shaft within the casing, a cham 
ber, means for directing a stream of hot air under 
pressure through the chamber, means for intro 
ducing cool air into the hot stream, means for 
rapidly and intimately mixing the hot and cooler 
air, and means for directing the mixture to the 
turbine blades, as more fully described in the 
following specification and illustrated in the ac 
companying drawings, in which 

Figure 1 is a longitudinal Section through a 
turbine illustrating one form of combustion 
chamber, 

Figure 2 is an elevation of the forward end of 
the turbine, partly in Section, 

Figure 3 is a section taken substantially on the 
line 3-3 of Figure 1, 

Figure 4 is a section taken on the line 4-4 of 
Figure 1, 

Figure 5 is a longitudinal section through an 
alternative form of the combustion chamber, 

Figure 6 is a longitudinal section of another 
alternative combustion chamber, 

Figure 7 is a side elevation of an adjustable 
nozzle tube, 

Figure 8 is a section taken on the line. 8-8 of 
Figure 7, 
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Figure 9 is an enlarged side elevation of a mix 

ing no.22le, 
Figure 10 is an end elevation of the mixing 

nozzle, 
Figure 1 is a longitudinal section through an 

exhaust evacuator, 
Figure 12 is a fragmentary sectional view of an 

alternative form of the invention, 
Figure 13 is a reduced elevation of the turbine, 

with some parts omitted, showing an exhaust 
evacuator in position, 

Figure 14 is a plan view, partly in Section, of 
the nozzle tube shown in Figures and 8, 

Figure 15 is a view similar to Figure 9 with parts 
of the nozzle broken away, and 

Figure i6 is an enlarged perspective view of the 
discharge end of the latter nozzle. 

Referring more particularly to Figures to 4 
of the drawings, 5 is a casing having a rotatable 
shaft f6 extending therethrough, said casing hav 
ing relatively large openings and 8 in its 
Opposite ends. A plurality of turbine blades 2 
having stators 2: therebetween, are mounted on 
the shaft 86 in any suitable manner. While the 
blades 20 have been shown in multiple rows, it 
will be understood that a single row thereof may 
be employed. These blades are preferably mount 
ed on a drum 22 which, in turn, is carried by a 
plurality of supporting blades 23 attached at their 
inner ends of a hui 2 fixedly mounted on the 
shaft 3. The blades 23 may be twisted in the 
form of fan blades to direct air through the drum 
22 or they may be flat, as shown. If desired, in 
the latter case, an inner deflector 25 may be 
mounted on the inner end of the hub 2.É with its 
periphery spaced from the drun 22, and an outer 
deflector 26 may be mounted on the outer end 
of the drum, the free edge of said outer deflector 
being substantially in line with the periphery of 
the outer deflector. The outer ends of the blades 
23 may be formed with a plurality of small fan 
blades 2, so that the blades 23 and 2 form a 
centrifugal fan within the drun, the purpose of 
which will hereinafter appear. 
One or more elongated chambers 23 are pro 

vided through which hot air is directed towards 
the turbine blades 20 and for convenience only 
one of these chambers will now be described in 
detail. 
A stream of hot air is directed under pressure 

through the chamber 28 and this stream may be 
generated outside or inside the chamber, prefer 
ably the latter, in any suitable manner. 
The chamber tapers down at opposite ends to 

an inlet 29 and an outlet 30, and at the inlet end, 
Said chamber is formed with a cylindrical ex 
tension 3f which is preferably curved, as shown. 
Atomized or vaporized fuel alone or fuel and 

air are Supplied to the extension 3 of the cham 
ber by a fuel nozzle 32 connected by a pipe 33 
to a suitable source of supply (not shown). Suit 
able means is provided for igniting the atomized 
or vaporized fuel in the chamber 28, a spark plug 
3 being shown for this purpose in the drawings. 
In this way, a stream of hot air (the products 
of combustion) is directed through the chamber 
28 centrally, thereof. 

If fuel alone is injected into the chamber 
through the nozzle 32, it is necessary to mix air 
therewith before it reaches the spark plug. 34. 
Air may be supplied to the outer end of the 
extension 3 in any suitable manner and a rapid 
mixture of the fuel and air is obtained by curving 
said extension, as shown. 

It is preferable to form one or more sheaths of 
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2,396,068. 
cool air around the stream of hot air in the 
chamber 28 to absorb heat therefron to be 
utilized later and to protect the chamber and its 
associated elements from the extremely high tem 
peratures generated. 
One way of accomplishing this is to supply cool 

air under pressure through the extension 3 to 
the chamber. One or more concentric 'Wenturi' 
tubes 35 which diverge from their inlet ends 36 
towards their outlet ends 3, are mounted in 
the extension 3 and/or one or more similar 
and relatively long "Wenturi' tubes 38 are mount 
ed in the chamber 28 at its inlet end and extend 
longitudinally thereof. If the extension 3 is 
Curved, the tube or tubes 35 is or are similarly 
curved. Actually, the tube 38 may be a con 
tinuation of the tube 35 but it is preferable to 
have an opening 40 therebetween at the inlet 
of the chamber. The nozzle 32 injects the fuel 
into the tube 35 and the spark plug 34 may project 
into the opening 9. 
With this arrangement, the air passing through 

the tube 35 mixes with the fuel and the mixture 
is ignited by the spark plug, the curve of the 
tube assisting in the mixture of the fuel and air. 
If the tube 38 is provided, the flame and the 
stream of hot air are directed down this tube. 
The cool air around the outside of the tubes 35 
and 38, or the combustion area, forms a protec 
tive sheath which absorbs heat from said area 
and protects these tubes and the chamber, while 
Some of the cool air is drawn in through the 
Opening 30 and passes through the tube 38 along 
its inner surface. 

In its passage through the tube 38, the hot 
stream expands with the consequent increase in 
Velocity and drop in temperature. Beyond the 
end of the tube, the hot, stream mixes with the 
air of the sheath and the mixture is conducted 

40 by the tapering of the outlet end of the chamber 
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into the constricted outlet 30 where the intimate 
contact transfers some of the velocity and a pro 
portionate part of the heat to the sheath air. 
Suitable means is provided for converting the 

Volume of air in the chamber 28 under pressure 
to Velocity or forward movement at a lower pres 
Sure. In Figure 1, a constricted nozzle 4 is pro 
Wided for this purpose. The nozzle extends out 
Wardly from the constricted outlet 30 of the 
chamber and it is preferably curved, as shown. 
This nozzle expands the mixture after its pas 
Sage through the constricted outlet forming 
Said mixture into a high velocity jet. The 
constricted area, and the curve of this nozzle 
aSSists in completely mixing the hot and cooler 
air from the chamber, and the curve reduces 
the possibility of any liquid fuel proceeding 
further in that state. This result is due to 
the fact that any liquid fuel, which would be 
Very much heavier than the surrounding air, is 
Smashed against the curved wall of the nozzle, 
thus being broken into minute particles. The ex 
pansion of the air at this point creates a further 
drop in temperature. The nozzle discharges into 
a pipe 42. 
At this point, it is preferable to entrain more 

cool air with the stream of air front the chamber 
and this may be done in any suitable manner. 
In Figure 1, a shell 43 is concentric with and 
Spaced from the chamber 28 to form a passage 
44 therebetween. This shell, which preferably 
covers most of the chamber, opens out to the 
atmosphere outside the device at its entrance 45, 
or it may be connected to any suitable source of 
Compressed air, and at its opposite end it tapers 
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to a curved extension 46 surrounding the nozzle 
4, said extension being connected to the pipe 
42. If compressed air is used, it may be sup 
plied in any desired manner, such as, by means 
of a pipe if 5 extending from the fan casing 55 to 
the end of the shell 43, which is closed in this 
case, see Figure 12. 
Another constricted nozzle 47 is movably 

mounted in the pipe 42 and it may be retained 
in any adjusted position in said tube in any suit 
able manner, such as by a set screw 48. The con 
striction 50 of this tube is spaced a little from its 
entrance and the tube diverges from the con 
striction to the opposite end thereof. 
The constriction 50 is spaced from the end of 

the nozzle 4. The jet from the nozzle entrains 
cooler air from the passage 44 in the shell 43. 
This air, entering the shell through the entrance 
45, forms a protective sheath of cool air around 
the chamber 28 to absorb heat therefrom and 
protect it from the excessive heat generated 
therein. This causes the air in the passage to 
expand, acquiring some velocity, and this ex 
panded air is mixed with the hot air of the jet. 
The constriction 50 causes a rapid and intimate 
mixture of the hot air from the jet and the cooler 
air from the passage 44. This air further mixes 
beyond the constriction in the tube 47 and it ex 
pands therein with a further drop in tempera 
ture. The tube 47 confines this greatly increased 
Volume of air SO that the expansion is converted 
into velocity or forward movement. 

This air is now directed by the tube 47 and 
the pipe 42 into an annular intake passage 5f at 
the forward end of the casing 5, and this pas 
Sage directs the air to the turbine blades 20. An 
annular exhaust passage 52 formed at the rear 
Ward end of the casing 5, receives the exhaust 
air from the turbine blades, and this air is re 
noved from this chamber through one or more 
exhaust pipes 53, see Figure 2. 
The pressure of the cool air supplied to the 

chamber 28 may be created in any desired man 
ner. This is preferably done in the following 
are: 
A housing 54 extends from a point adjacent 

the rearward end of the drum 22 through and 
beyond the inner opening 8 of the casing 5. 
This housing converges from the casing 5 to 
Wards its outer end and it may be connected 
directly to the extension 3 of the chamber 28, 
Or it may be connected to a fan casing 55 which, 
in turn, is connected by a pipe 56 to said exten 
Sion. The shaft 6 extends through the housing 
54 and the casing 55. 
One or more compression units 57 are mounted 

in Said housing. Each unit consists of blades 58 
projecting outwardly from a hub 59 mounted on 
the shaft 6, and stator blades 60 carried by the 
housing, mounted behind the blades 58. 

If the fan casing 55 is provided, a centrifugal 
fan 6 is mounted therein upon the shaft 6. 
This fan consists of flat blades 62, see Figures 1 
and 3, projecting outwardly from a hub 63 and 
having a plurality of tangential blades 64 
mounted on their Outer ends in suitable manner, 
such as by means of spaced annular plates 65 
located on each side of the blades, said plates be 
ing mounted on the outer ends of the blades 62. 
A collector ring 66 is removably mounted in 

the casing 55 around the centrifugal fan 6. This 
ring has a plurality of tangential tapered pas 
sages 67 formed therein which lie on the oppo 
site tangent to that of the blades 64 of the fan 6. 
A constricted tube- 68 is movably mounted in 
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the pipe 56 and it may be retained in any desired 
position by a set screw 70. This tube has a con 
striction adjacent its outlet end. 
While one or more compression units 57, a 

centrifugal fan 6, and a centrifugal or ordinary 
fan arrangement in the drum 22, have been de 
Scribed, any one or any combination of these 
may be employed. With this compression ar 
rangement, the air is compressed in multiple 
stages and by screw and centrifugal fans. The 
combination of these two types of fan has the 
effect of securing a more constant output of air at 
varying barometric pressures. The efficiency of 
the Screw typefan depends chiefly on the velocity 
of the air through the blades, while the centrif 
ugal type depends largely on the weight of the 
air. At sea level, the centrifugal fans will have 
their maximum efficiency while the screw blades 
are operating on a Smaller volume of air than 
they are capable of moving, the loaded centrifu 
gal fans forming a back pressure, but with a re 
duction of the barometric pressure, the load of 
the centrifugal fans is reduced, thus allowing the 
screw blades to increase their volumetric ef 
ficiency to compensate for the loss in the centrif 
ugal fans. 
A preferred form of exhaust evacuator is illus 

trated in Figure 11. This evacuator consists of 
an elongated cylinder 74 and a pipe 75 extend 
ing from One of the exhaust pipes 53, see Figure 
13, projects a short distance into said cylinder. 
A curvilinear tube 76 with a constriction 77 at 
its forward end, extends longitudinally of the cyl 
inder from a point adjacent the end of the pipe 
75 through the opposite end of the cylinder. The 
curves of the tube 76 create a plurality of con 
cave pockets 79 therein, and one or more orifices 
80 are formed in said tube at the bottom of each 
pocket. 
The movement of the exhaust air through the 

tube 76 tends to form vacuums in the pockets 
79 by drawing air therefrom so that air rushes 
into said pockets through the orifices from the 
space surrounding the tube. At the same time, 
the increase in the velocity of the air through 
the constriction TT sucks air into the tube from 
the surrounding area. Thus, by removing air 
from the cylinder 74, the movement of the ex 
haust air through the tube 76 lowers the pressure 
in said cylinder to a point below atmospheric 
pressure. The pipe 75 projects into the cylinder 
74 and, consequently, the difference between the 
pressure of the air entering the chamber 28 and 
the pressure of the air into which the exhaust is 
discharged, is greater than if it Were discharged 
directly into the atmosphere. 
The general operation of the turbine is as foll 

OWS: 
Air entering the System through the hub of 

the turbine blades 20, assists in keeping the 
temperature of these blades down, it conserves 
the mechanical Strength of the hub and said 
blades, and it protects the shaft 6 and its bear 
ings from the heat. At the same time, the heat 
absorbed by this air is utilized later. The pres 
Sure of this air is increased by the centrifugal 
and ordinary fans described above and it is di 
rected under pressure to the chamber 28. Some 
of this air is mixed with the fuel and burned in 
the tubes 35 and 38 while the remainder of the 
air forms a protective sheath around said tubes. 
The proportioning of the air through and around 
the tubes is regulated by moving the tube 68 
along the pipe 56. As the constriction T is 
moved closer to the entrance of the tube 35, the 
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more air is directed througia 3aid tie, &Eac as the 
constriction is noved 2way tierefox, the Ore 
is directed around the tube. Eine adjustment and 
size of the tubes 38 and it 3'egulates the pressure 
in the chamber 28. 
The hot stream of air expands in the tube 33 

and in the chamber 28 and it is mixed with the 
cooler air of the sheath therein. The expansion 
of this mixture is converted into Velocity in the 
nozzle is winerein further inixing and imited 
expansion takes place. The sheath of air 3round 
the outside of the cihanice; 28 is entrained "With 
the air from the nozzle and the WO &re nixed 
and expanded in the Venturi tube further to 
cool the hot stream and to increase the Volume 
of air which is constrained so that the velocity 
thereof is increased. This air is directed to the 
turbine oiades 22 which rotate the shaft, 6. The 
exhaust, air from the turkiae oiades 22.SSes 
through the exialist evacuator (3 Which fu:ic 
tions as described. y 
Air is used to coo: the various garts of the tui's 

bike and yet, he heat, acsored by this air is 
returned to 8:30 tilized i2 he turbine. Coole: 
air is added to the hot strea in both inside Šhe 
ci.amiger 28 and beyond said chairab33 otii, it is 
to be understood that, this may be dogle in either 
place or together, as show i. 
An alternative form of chamber 28 is illustrated 

in Figure 5. In this case, another tube 38 st32'- 
rounds the tube 35 to divide the sheath of 2i. 
around the latter tube into two layers. The tube 
may or may not be used in this alteriaative but, 
in any event, a curyiinear tube 32 is provided 
centrally of the chainber 28, within the tube 38, 
if the latter is sed. The tube 32 has a plarality 
of crifices S3 found in the bottons of the pockets 
cxeated by ae curves of lie Uk:2, he size23 
c? hot, aii frcia is tute 35 is directed thic ligh 
the tiae 32 aid as it inus; foics & toxiuous 
passage therein, it is intinately 3rized. With tie 
cooler air which has 3ee da'a'73) is tiarcuigi the 
opening 33 and tiarough the oriaices 63. The tube 
33 divides the surrounding sheath of cool air into 
layers. 

a'he chamber 23 converges to the 3olstiicted 
outlet, 38, oui, in this exaYingle the iOzzle 3 is 
formed on the forward end of the shel ($3. The 
streain of hot air from the tiae 33 is 2'apidly aid 
intimately mixed Wii, the air of the Su Xi'Ouading 
sheath in the chaiker 23 and the jet of air 
therefroin entrainS coole air for the $28SS23e 
44 and these are mixed 2nd expanded in the 
nozzle (33 to convert the expansion into velocity. 
Another shell 35 surrounds at least, a portior of 
the shell (33 forning a passage 85 thereiet Weer. 
The shell 34 converges to a curved extensic 36 
which is connected to the pige (32. The tube { 
is shown as being mounted in the extension 86 in 
stead of in the pipe 32, but it may be mounted 
in the latter, if desired. 
The jet of air from the nozzie 33 &ntralias cooler 

air from the passage 36 and these are intinately 
mixed and expanded in the tube (37. Here again, 
the air is cooled, and the velocity thereof in 
creased. This air is directed to the 3rbine blades. 

Figure 6 shows anothe: alternative cha2ber 
28. This chanicer diverges slightiy froin its is 
let, 29 and it has one ox inore constrictioxas 8 
formed therein with an opening 38 at each re 
stricted point. The outlet, 88 is larger in rela 
tion to the charaber thaca in the above alteria 
tives but still constricted. 

his forma of the invention may have only the 
tube 35 or it, inay also have the tube 3 aid these 

G 66 

5 

85 

6 

5. 

3. 

75 

6,268 

tubes may be curved or they may be straight, as 
shown. The tube 8 may have an enlargement 
90 adjacent its entrance, in which fuel from the 
nozzle 32 is mixed with the compressed air en 
tering the tubes S5 and 32. Either or both the 
tubes 38 and G2 may be located in the chamber 
and the latter tube inay be straight, as shown, 
o; it may be curvilinear as in Sigure 5. 
The shell 3 surrounds the chamber 28 and 

gradually converges to the extension 36 which 
is connected to the pipe 2. A curved nozzie G 
is mounted in the shell 33 adjacen, the oatief, 
end of the charine; 23. The inlet, end of this 
2022.le extends to the wails of the she so that 
all of the not aix' 3roin the chanaer and the 
coole air from the 2assage & enters said nozzle. 
A. plurality of orifices 92 may be $ormed in the 
extension 48 adjaceni, the point where the aozzie 

A joins the shel 2 (33. These orifices communi 
cate With a, passage 3 surrounding the Ozzie 
39 and Supply cooi aii for inixing at the outlet, 
Of the Ozzie 3. 

line Stream of act air iron the nozzle 32 is 
expaKided and Rised in the chamber 28 with the 
coole' air of the Surrounding sheaths. Sogne of 
the air from the passage A6 is drawn into the 
chamber through the openings 33 while the re. 
inainder of the air irona said passage is nixed 
"With the air froyin the chamber in the ozzle 9. 
The air is mixed and expanded in this nozzle and 
the jet therefron draws in cooler air through 
the orifices 92 and the passage 93. These strearns 
of 2i are nixed and expanded in the tube i3 and 
then directed to the turbine oiades. 

Figures 7, 8 and 14, illustrate an adjustable 
nozzle tube of irectangular cross sectiora which 
may be used in place of any of the Wenturi tubes 
above described. This consists of 2, tube 35 hav. 
igg Opposed sides 95 projecting forwardly inere 
froiin, the other Wo opposeci sides {eing Oshiied 
at this point. A section 2 ha,Vizag sides 38 is 
ivotally mounted by Sneains of givots 35 oia the 

&Yad of the tube 35 at CShe side thereof, while an 
Othey section). 38 naving sides 02 is pivotally 
(nounted by meals of pivots (33 or the end of 
Said tube at the opposite side thereof. The side 
of the Sections S. and 338 overiap the sides 93 
of the tube and the sides of one section overlag 
the sides of the other. 
As the sides of the lower section 3 SS are posi 

tioned inside the sides of the apper section SJ, the 
inozzle tube is adjusted to its smallest size when 
the sides 2 contact the top of the section 9's. To 
increase the size of the venturi, the sections inay 
be spread apart as long as the sides thereof over. 
lap the sides 96. The degree of expansion which 
Inay take place in the Weaturi tube is regulated, 
Withi, certain inits, by regulating the sections 
9 and . 
An enlarged view of a mixing nozzle Which 

may be used in any of the alternatives of the 
invention is illustrated in Figures 9, 10, 15 and i8. 
his nozzle 885 consists of 2 cylindrical secticia 

866 from which a piu Kaity of internal radiating 
passages 8 extend forwardly, each of said pas 
sages converging to a, relatively thin outlet 3 
at the . Outlet end of the nozzle. A double 
ended cone is located in the outlet, end 388 
centrally thereof and projects outwardly there 
from, as shown in Figures 9, 15 and i6. The 
spaces between the radia passages a form ex 
ternal W-shaped passages 62 in the outside of 
the nozzle. These passages are the same depth 
as the radial passage at the discharge end GO 
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but they become shallower and narrow towards 
the opposite end thereof. 
This nozzle is always situated where the hot 

stream of air passes through it and Cooler air 
passes around it. In Figure 12, the nozzle O5 has 
been substituted for the nozzle 4 at the discharge 
end of the chamber 28 of the alternative of Fig 
lure 1. The hot air from said chamber passes 
through the radial passages 107 and is divided 
into a plurality of thin radial streams passing out 
through the outlets 08. In this way, a very large 
surface of hot air comes into direct contact with 
the cooler air which is drawn or propelled through 
the passages 2 from the passage 44. The cooler 
air flows from the passages ff2 between the thin 
radial streams of hot air. Thus, a larger per 
centage of the cooler air comes into direct contact 
with the hot air than is the case with ordinary 
nozzles, such as the nozzle 4f. This ensures an 
extremely rapid and intimate mixing of the air 
and it also permits a larger quantity of cooler air 
to be mixed with the hot air with increased effi 
ciency than otherwise possible. 

Various modifications may be made in this in 
vention without departing from the spirit there 
of or the scope of the claims, and therefore, the 
exact forms shown are to be taken as illustrative 
only and not in a limiting sense, and it is desired 
that only such limitations shall be placed thereon 
as are Set forth in the accompanying claims. 
What I claim as my invention is: 
1. In a turbine of the type described, having 

cooperating turbine and stator blades, means for 
supplying hot gases to the blades comprising, a 
chamber having an inlet and an outlet at opposite 
ends thereof, an inner tube in the inlet of the 
chamber, a constricted tube connected to the in 
let of the chamber beyond the tube therein and 
having an outwardly flaring portion adjacent the 
end of said inner tube, means for supplying air 
to the chamber through the constricted tube, said 
constricted tube directing the air through and 
around the inner tube, means for igniting the 
fuel of the inner tube to form a stream of hot air 
flowing through the chamber centrally thereof, 
the cooler air in the chamber forming a sheath 
around the hot stream, means for intimately mix 
ing the hot and cooler air in the chamber ad 
jacent its outlet end, a nozzle extending outwardly 
from the outlet of the chamber forming a jet of 
the mixed air, means forming a sheath of cool air 
around the chamber, a second constricted tube 
With reversed tapered portions therein adapted 
to receive the jet from the nozzle, means for di 
recting cooler air from the sheath to the jet at 
the entrance of the last mentioned tube, the mix 
ture of hot and cooler air being expanded and the 
expansion converted to velocity in said tube, and 
means for directing the mixture to the turbine 
blades. 

2. A device according to claim 1, in which both 
constricted tubes are adjustable in relation to the 
chamber to regulate the pressure therein. 

3. In a turbine of the character described, fluid 
Supply means Comprising an internally con 
stricted nozzle adapted to effect an increase in 
the velocity of the supply fluid, a fuel supply 
chamber having inlet and outlet tubes, the inlet 
tube being connected to the nozzle, a fuel supply 
tube of less diameter than the inlet tube and 
mounted within the same whereby the air supply 
Will be divided into two concentric layers, means 
for supplying fuel to the inlet tube, means within 
the fuel Supply chamber for dividing fuel flowing 
through the same into a plurality of concentric 
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layers, an air supply tube surrounding the fuel 
chamber having a restricted outlet adjacent to 
the outlet of the fluid supply chamber and adapted 
to supply a layer of air around the fluid passing 
from the outlet, a constricted nozzle adjacent to 
the outlet of the fuel supply chamber. 

4. In a turbine of the type descriped having co 
operating turbine and stator blades, means for 
Supplying hot gases to the blades, comprising an 
eiongated chamber restricted at each end to form 
an inlet at One end and an outlet at the other, 
an inlet tube extending outwardly from said inlet 
and an outlet tube extending outwardly from sald 
outlet, means for supplying aur under pressure to 
the inlet tube, supply nozzle means mounted in 
Sald inlet tube and adapted to alvide the incom 
ing air into at least two concentric layers, a con 
stricted nozzle mounted adjacent to the supply 
end of Said supply nozzle means and adapted to 
receive said air under pressure and pass it to said 
inlet tube and Sald supply nozzle means, means 
for Supplying such supply nozze means with fuel 
to form with the innermost layer of air a con 
bustible mixture, means for gnlitung such mix 
ture to form a stream of hot gases flowing through 
said chamber centrally thereof, an open-enaed 
tube mounted within said elongated chamber and 
adapted to receive Such hot gases While the 
greater part of the remaining alr passes around 
the exterior of Said open-enued tube to Iorm a 
cooling sheath, a nozzle formed with an in Lernal 
constrict. On adjacent to the end of said Outlet 
tube, and means for conducting the gases from 
the last mentloned nozzle to Sald plades. 

5. In a turbine of the type described having co 
Operating turbine and sator blades, means for 
Supplying hot gases to the blades comprising an 
elongated Chamber restricted at each end to form 
an inlet at one end and an outlet at the other, a 
Curved inlet tube extending OutWardly from said: 
inlet and a curved outlet tube extendling outward 
ly iron said outlet, means IOr supplying air under 
pressure to the inlet tube, supply nozzle means 
monted in Said inlet tube and auapted to divide 
the incoming air into at least two concentric lay 
ers, a constricted nozzle adapted to receive said 
air under preSSure and pass it to said inlet tube 
and Supply nozzle means, said nozzle being 
mounted adjacent to the supply end of said supply 
nozzle means and being movable towards and 
away therefrom to vary the amount of air in re 
Spective concentric layers, means for supplying 
Such Supply nozzle means with fuel to form with 
the innermost layer of air a combustible mixture, 
means for igniting such mixture to form a stream 
of hot gases fowling through said chamber cen 
trally thereof, an open-ended tube mounted with 
in Said elongated chamber and adapted to receive 
Such hot gases while the greater part of the re 
maining air passes around the exterior of said 
Open-ended tube to form a cooling sheath, a nozzle 
formed with an internal constriction adjacent to 
the end of said curved outlet tube, and means for 
conducting the gases from the last mentioned 
nozzle to said blades. 

6. In a turbine of the type described having co 
Operating turbine and stator blades, means for 
Supplying hot gases to the blades comprising an 
elongated chamber restricted at each end to form 
an inlet at one end and an outlet at the other, 
a curved inlet tube extending outwardly from said 
inlet and a curved outlet tube extending outward 
ly from Said outlet, means for supplying air un 
der pressure to the inlet tube, supply nozzle means 
mounted in said inlet tube and adapted to divide 
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the incoming air into at least two concentric 
layers, a constricted nozzle adapted to receive 
said air under pressure and pass it to Said inlet 
tube and supply nozzle means, said nozzle oeing 
amounted adjacent to the supply end of said stag). 
ply no.22le means and being movable towards and 
away therefrog, to Way the 2-(noura, of air in 
respective concentric layers, means for supplying 
such supply nozzle means with fuze to for n with 
the innermost layer of Sir 8 coxaisibie Rai:{{2ie, 
means for igniting Such graixture to 3oE a stream 
of hot gases iowing througi said cats inher cere 
trally thereof, 83, ope-ented lie R2O3 inted with. 
in said elongated chairies and 2,838 to receive 
such hot gases. While the greates gar, i &he See 
maining six passes around the exteroi of said 
open-ended tuige to for 8, cooling seats, said 
open-eraded tube increasing is dia, letter towals 
the olitiet of said elongates chaEast, 2, 02:2le 
formed. With 32 intergia. 302s63iction acijacen, to 
the erad ei said: c2Syed outle, Suice, a si supply 
tube Sciousading said elongates ca,223Rae e.gc. 
having One end ogee to atmosphere and Giae oikes 
eract consisticized adjaceni, 30 the end of said out 
let tube, he air Seace defined by tige ce:Sticted 
end of said air stagpiy 23& S. 3rio 2 disag is guilei, 
tape of said eicigates ca&Yeez 22d coaarlänicat. 
ing with the 30ze Qi the CoE stricted 2022.Ée 2d. 
jaceni, to said clie, & 7ae3eof gases co: said: 
Gatlet tube are E(i.e. ign. S3; (3Gastices. 302:le 
with cooing 3i 333, S2 it 3i sagiy Suice, 833d 
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neans for conducting the mixture from said cor 
stricted nozzle tube to said blades, w 

. The turbine as claimed in clairn 6 in which 
the open-ended tube mounted within the eion 
gated chamber is formed with adjustable sections 
by means of which the rate of increase in its di 
ame;er may be regulated. 

8, he turbine as claimed in claim 5 in which 
said outle; tube is formed with a cylindrical por. 
tion having a plurality of internal radiating pas 
sages, each of Said passages converging to a rela, 
tively thin slot-like outle. 

9. The turbine as Caired in claim 5 in which 
Saidi Gate tube is foraed. With a cylindrical poi'a 
tiox. 28%ring 3 plurality of internal radiatig pas 
sages, each of Said passages converging to a rea 
tively £ain slot-like Atlet and a centrally located 
conica, ineries extensing out 72'ily in the ci. 
Recios, of icy of line gases. 

..), he suickline as claigned is claiza 5 in 'ific 
Eneasas 2'3 O'07ided or adj;six2g the 223 of 
line Ogerocades tie 2013 ited. Within the elicia 
gated chaEzier. 

i.e., Ethe Licine as claigned is claim 5 in Which 
the opez-eided Line is civiliaea..., he caves 
section as for Rhing g0ckets a, goints at Winic the 
tape is grovided Wit. Gianings firough which ai 
is dia. Wr £OE 23 (23;side to the is aside : the 
&lie. 
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