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1. 
This invention relates to improvements in 

cooling means for gas or internal combustion 
turbines, particularly of the type employed for 
jet propulsion of planes and the like, and com 
prising an air compressor, fuel tourning means 
in the compressor output for providing a jet 
propulsion reaction, and a gas turbine driven by 
the combustion products for driving the com 
pressor. 

Objects of the invention are to provide highly 
efficient and effective means for cooling the fixed 
and rotating parts of gas turbines which are ex 
posed to the heated gases, such as the rotor and 
stator elements, as well as to provide means for 
cooling the turbine housing or casing. 
Arrangements have heretofore been proposed 

for cooling the rotor and contiguous stator com 
ponents, in gas turbines of the character afore 
Said, but Such prior proposals entail certain 
limitations upon the metals employed in the 
turbine construction, in order that the desired 
temperatures can be achieved, in consequence 
of which they do not permit the construction of 
gas turbines of high thermal efficiency. Thus, 
a serious limitation has been placed upon the 
power of prior gas turbines per pound of com 
pressed air. The present invention permits the 
construction of a gas turbine of the type afore 
said, having a thermal efficiency which is equal 
to or greater than that of the conventional in 
ternal Combustion engine of the reciprocating 
piston type. Moreover, the present invention 
permits the attainment of a power output which 
is more than double the power output of coin 
parable gas turbines proposed in the past. 
In accordance With One modification of the 

invention, the gas turbine may take the form of 
a disc-like rotor provided with peripherally dis 
posed Vanes Or buckets for driving the same, the 
rotor being rotatably mounted within a turbine 
housing or jacket, which mounts and Supports 
a stator ring provided with guide vanes or nozzles 
for directing the hot gaseous combustion prod 
lucts against the rotor vanes or buckets for driv 
ing the same. The stator ring is thus mounted 
in both radially and axially spaced relation to 
the rotor, in conjunction with which the basal 
portions of the rotor and stator elements are so 
concavely shaped, viewed in axial section, as to 
provide a passage for the injection and flow of 
cooling air therebetWeen, this cooling air being 
supplied from the compressor, and being injected 
therefron axially between the stator ring and 
rotor shaft in the annular paSSageway provided 
between them, as above explained, and flowing 
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thence radially outward between the opposed, 
spaced rotor and stator elements against the 
rotor and stator vanes, at which point it meets 
the hot gases from the combustion chamber, from 
Whence the combined combustion gases and cool 
ing air are Swept past the rotor Vanes and dis 
charged through the discharge or jet nozzle of 
the turbine. In order to prevent the hot com 
bustion gases derived from the combustion cham 
ber of the turbine, from flowing into the cooling 
air paSSageway between the rotor and stator 
elements, the pressure of the cooling air supplied 
to this passageway from the compressor must 
exceed the pressure of the hot combustion gases 
against the turbine blades. 

For enchancing the cooling action of the rotor 
and Stator elements due to the foW of cooling air 
therebetween, as above described, the opposed 
surface portions of the rotor disc and stator ring, 
which are situated just below the vanes, are pro 
vided with a series of heat-dissipating ribs or 
fins. These fins may be angularly spaced and 
extend radially outward in rectilinear or suitably 
curved manner for centrifugally throwing the 
cooling air against the rotor Vanes, but, in ac 
cordance With an important feature of the in 
vention, preferably take the form of a series 
of radially spaced rings, concentric with the axis 
of the rotor element. It is found that this latter 
arrangement greatly increases the cooling action 
of the rotor and stator elements as compared to 
the radially extending fin arrangement. It will 
be understood, of course, that it is within the 
contemplation of the present invention to pro 
vide these cooling fins on either the rotor ele 
ment alone, or on the stator element alone, but 
preferably they are provided on both of these 
elements in the ways above described, since this 
imparts the greatest cooling action to both the 
rotor and stator elements. . 

In accordance with a further modification of 
the invention, stator rings, constructed as afore 
said, are mounted on opposite sides of the stator 
disc, in axially spaced relation thereto, to provide 
radially extending cooling air passageways afore 
said, and at least one of these stator rings is also 
radially spaced from the rotor shaft to provide 
therebetween, an annular passageway for the in 
jection of cooling air from the compressor, in 
addition to which the rotor disc is transversely 
perforated or slotted at angularly spaced inter 
vals to interconnect the radially extending cool 
ing air passageways aforesaid on the opposite 
sides thereof. Thus, the cooling air introduced 
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from the compressor will flow in part radially 
out Wiard in the cooling air passageway on One Side 
of the rotor disc, and will flow in part through 
the 'perforations or slots therein into the cooling 
air bassageway on the opposite side thereof and 
ther (ce radially outward between the opposed 
roto" and Stator ring Surfaces. 

In accordance with still another modification 
of trie invention, which is applicable to any of the 
Constructions above described, the turbine hous 
ing or casing takes the form of an inner jacket 
and an outer jacket which are so mounted as to 
provide an air space therebetween, into which 
cooling air may be injected from the compressor 
for cooling the turbine Casing, the inner casing 
being suitably perforated or slotted adjacent, the 
rotor vanes or buckets to provide exits, through 
which the cooling air flowing between these tur 
bine jacketS is expelled against the Vanes or 
buckets of the rotor element. 
The slotted rotor construction above described 

is applicable to single-stage as: well as to multi-. 
Stage turbines. 
As a further refinement of the invention, ad 

ditional heat-dissipating fins may be provided on 
the outer peripheries of the vanes or buckets of 
the rotor elements, these fins preferably being 
axially Spaced along these. Vanes and extending 
peripherally thereabout, in the form of a periph 
erally grooved outer ring. In conjunction with 
this construction, the exit slots provided in the 
inner turbine jacket are. So formed and positioned 
as to direct, the cooling air expelled therefron, 
against the heat-dissipating fins thus provided 
at the outer peripheries of the rotor vanes. 
With reference to the turbine casing construc 

tion aforesaid, comprising inner and outer, 
Spaced jackets, there are provided, in accordance 
with a further feature of the invention, On a 
Surface or Surfaces. Of either or both of these 
jackets, a Series of heat-dissipating, fins, Which 
preferably take the form of axially spaced ribs 
extending peripherally about the jacket or jack 
ets, the preferred arrangement being that where 
in such fins are provided on the inner. Surface 
or surfaces of the jackets, and such that, the 
cooling air from the compressor.is caused to, flow 
along these beforesaid fins. 

In order to prevent overheating of the con 
bustion chambers aforesaid, I provide, in a C 
Cordance With still another feature of the inven 
tion, a series of heat-dissipating fins on the outer 
Surfaces of Such chambers, these fins, being pref 
erably angularly spaced and extending axially 
along the outer. Surfaces thereof, 
In accordance with still another feature of 

the invention, the cooling air from the compres 
sor is circulated through a water-cooled, or other 
liquid-cooled, cooling means prior to entering the 
cooling passages of the turbine above described. 

Having thus generally described my invention, 
reference will now be had, for a more detailed 
description thereof, to the accompanying draw 
ings, wherein: 

Fig. 1 is a view in axial, sectional elevation of 
a portion of a gas turbine embodying cooling 
means in accordance with One modification of 
the invention, this view showing a rotor wheel 
and contiguous stator rings, together with the 
associated portion of the turbine housing. Fig. 
2 is a view in front elevation of a portion of the 
turbine wheel of Fig. 1, as taken as 2-2 of Fig. 1. 

Fig. 3 is a view in axial, sectional elevation of 
a fragmentary portion of a turbine wheel and 
contiguous stator and turbine housing compon 
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ents, illustrating another modification of the in - 
vention. 

Fig. 4 is a view in axial, sectional elevation of 
a fragmentary portion of a turbine rotor Wheel, 
illustrating a further modification of the inven 
tion. 

Fig. 5 is a view in axial, sectional elevation of 
a portion of a multi-stage turbine embodying 
cooling means in accordance with a further mod 
ification of the invention, this view showing a 
rotor and contiguous Stator elements, and also 
a portion of the turbine housing. 

Fig. 6 is a view in axial, Sectional elevation 
through a multi-stage gas turbine and associated 
combustion chamber and air compressor units, 
illustrative. of still a further modification of the 
invention. 

Referring to Figs. 1 and 2, there is shown gen 
erally at 0, a portion of a gas turbine in ac 
cordance With one modification of the invention, 
as above described, and comprising a rotor disc 

, rotatably mounted on a shaft 2, the outer 
periphery of the rotor disc having keyed thereto, 
in the manner illustrated at 3, a series of angu 
larly Spaced airfoil Vanes Or buckets 4 for im 
pelling the same. The rotor is enclosed within 
a. turbine housing shown generally at 5, and 
Comprising an inner jacket 6 and an outer 
jacket f, mounted in spaced-apart relation, as 
shown, and for purposes above described and 
a.S. eXplained more in detail hereinafter. Se 
Cured to and carried by the inner jacket 6, are 
a pair of stator rings 8 and 9, which are 
mounted respectively on opposite sides of the 

, rotor disc , as shown, these stator rings, being 
provided with guide vanes, as at 20 and 2, for 
directing hot combustion gases from the com 
bustion chamber, against and respectively away 
from the rotor vanes 4. The basal portions of 
the Stator rings 8, 9. are of solid construction, 
as Shown at 22, 23. Also, the stator rings are 
mounted in axially spaced relation to the rotor, 
as. Shown at 24, 25. In addition, the basal por 
tions of the stator rings and the rotor disc are 
concavely shaped, viewed in axial section, as 
illustrated in Fig. 1, whereby the spacings 24 
and 25 provide radially extending air passages 
On both sides of the rotor, for the flow of cool 
ing air therethrough as above explained. The 
Stator ring 22 on the inlet side is radially spaced 
from the rotor shaft, as shown at 26, to pro 
vide an annular passageway, as shown, between 
the base of the stator ring 22 and the rotor 
shaft, for injection of cooling air from the con 
preSSOr into the radially extending cooling pas 
Sageway 24. Moreover, the rotor disc is 
transversely slotted or apertured, at angularly 
Spaced intervals, in the manner shown at 27, 
for interconnecting the radially extending pas 
SagewayS 24 and 25, on the opposite sides of 
the rotor disc respectively. In this way, cooling 
air injected from the compressor into the an 
nular passageway 26, will flow, in part, radially 
outward through passageway 24 on one side of 
the rotor against the vanes 20, 4; and will also 
flow, in part, through the rotor disc slots 27 
into the passageway 25 on the opposite side of 
the rotor disc, and thence radially outward 
against the vanes 4, 2?, thereby cooling both 
Surfaces of the rotor disc, and also the thereto 
OppoSed Surfaces of the stator rings. In tur 
bines of the multi-stage type, the base of the 
Stator ring 23 will likewise be radially spaced 
from the rotor shaft 2 to provide an annular 
passageway therebetween, as at 28, connecting 
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the radial air cooling passageway 25 with pas 
sageways corresponding to 24, 27 and 25 of the 
next succeeding stage, as explained more in de 
tail below. On the other hand, and in turbines 
of the single-stage type, the annular passage 28 
is preferably closed or blocked off, by means 
of a closure member, as indicated, for example, 
by the closure plate 28d, thereby to prevent the 
escape of the cooling air through the passage 
way 28. 

For enhancing the cooling effect of the cooling 
air flowing through passageways 24 and 25 onto 
the stator and rotor vanes, as described, either 
or both of the opposed surface portions of the 
rotor and Stator elements, which are situated 
immediately below the vanes, are provided with 
heat-dissipating fins, which, in the preferred 
embodiment, take the form illustrated in Figs. 1 
and 2, comprising a Series of radially spaced ribs 
Or fins, extending concentrically about the rotor 
axis, as illustrated at 29 to 32 inc. Fins 29, 33 
preferably are Spaced closely together but not in 
contact in order that, jointly they may restrict 
or "meter' the outward flow of cooling air, such 
restriction or metering being to a preselected ex 
tent depending, of course, upon the distance be 
tween such fins 29, 3. Additional heat-dissi 
pating fins may also be provided in the annular 
paSsageways 26, 28, fori med between the Stator 
rings and the rotor shaft. These fins may be 
mounted or formed on the Stator rings or on the 
rotor shaft or on both. In the embodiment illus 
trated in Fig. 1, they are mounted or formed on 
the inner peripheries of the Stator rings in the 
form of axially Spaced, peripheral ribs, as ShoWn 
at 33, S4. 
As above Stated, the turbine casing 5, prefer 

ably takes the form of the inner and outer 
spaced-apart jackets 6 and E, into the space 35 
between which, cooling air is injected from the 
CompressOi, the inner or the Outer jacket, being 
rovided with Suitable exit passageways like 36, 

Fig. 3, for expelling the cooling compressed air. 
Either or both of the jacketS 6, 7, may be pro 
vided with heat-dissipating fins, the preferred 
arrangement being that illustrated in FigS. 1 and 
3, wherein the inner Surface of the inner jacket 

is provided with a series of axially Spaced, up 
Standing ribs, as at 35, along which the cooling 
air is caused to flow. Such ribs may wind about 
the inner casing 8 in the maininer of Screw 
threads whereby air flowing therealong, as en 
tioned above, is caused to move about Such inner 
casing in a similar manner. 

Referring to Fig. 3, additional heat-dissipat 
ing means may be provided on the vanes i 4 of 
the rotor element, by connecting the same with 
an outer peripheral ring 39, the exterior Surface 
of which has formed thereon a Series of axially 
spaced peripheral fins or ribs as at 49. In this 
construction the cooling air exit passages 36 
from the turbine housing are so positioned and 
directed, as shown in Fig. 3, as to direct the 
cooling air eXpelled from passages 36 onto the 
heat-dissipating fins 49 of the rotor vanes. 

iig. 4 illustrates, generally at , a rotor disc 
mounting two sets of axially Spaced airfoil vanes 
or buckets 42, 33. The opposite surface portions 
of the rotor disc, which are disposed below the 
vanes 2, 3, are provided with radially spaced, 
concentric circular grooves or ribs, as at 44, 45, 
for heat-dissipating purposes as aforesaid. In 
the rotor construction of Fig. 4, the rotor disc Af 
is of course trainSVersely apertured or slotted in 
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6 
the manner shown at 27 in Fig. 1, causing the 
cooling air to flow over the opposite surfaces of 
the rotor disc, including the heat-dissipating fins 
i4, 45, in the manner generally described and 
explained in connection with Fig. 1. 

Fig. 5 illustrates a gas turbine construction in 
accordance with the invention, which constitutes 
a modification of that illustrated in Fig. 1, in 
that no stator rings are interposed between a pair 
of adjacent rotor elements. Thus, referring to 
Fig. 5, a pair of rotor discs 50 and 5, rotating in 
opposite direction, and provided with peripherally 
disposed airfoil vanes or buckets 52, 53 respec 
tively, are mounted adjacent One another in 
axially Spaced relation, between journal mem 
bers 54, 55, thereby to provide between the rotor 
discs 50, 5, a radially extending air cooling pas 
Sage 56. The rotor assembly thus formed is 
journaled to a turbine housing 57, through anti 
friction roller or ball learings, as indicated at 
58. The housing 57 encloses the rotor assembly, 
as ShoWn, and is provided With an annular inlet 
nozzle 59 extending from the combustion cham 
bers, this inlet nozzle being provided with angu 
larly Spaced guide vanes as at 60, for appropiately 
directing the hot gases from the combustion 
chambers onto the impeller blades 52, 53 of the 
rotor assembly. 

Foir purposes of air cooling the rotor and stator 
elements, the turbine housing 57 is provided, near 
its base, With one or more transversely extending 
paSSageWays or slots, as at 6, for the injection of 
cooling air from the compressor into an inner 
chamber 62 of the turbine housing. Chamber 62 
is partitioned off from the rotor assembly by 
ineans of a wall portion 63, the base of which is 
radially Spaced from the rotor assembly to pro 
vide an annular passageway therebetween, as 
ShOWn at 64. The wall portion 63 of the turbine 
housing is axially spaced from the adjacent rotor 
disc 5i to provide therebetween a radially ex 
tending cooling air passageway 65, which con 
nects with the annular passageway G4. The rotor 
disc 58 is transversely apertured or slotted as at 
66, for inter-connecting the radial passages 65 
and 66, disposed on opposite sides, respectively, 
of the rotor disc 59. The rotor disc 5 is similarly 
apertured or slotted, as at 67, for inter-connect 
ing the radial passageway 56 with the radial pas 
Sageway 56d, formined between the rotor disc 5: 
and the opposite side of the turbine housing 57. 
Beneath the vanes 60, 52 and 53, the opposed 
rotor disc and stator surfaces are provided with 
radially Spaced, concentric, heat-dissipating fing 
Or grooves, as at 68, 69, of a character and for 
purposes as described and illustrated in connec 
tion. With Figures 1 and 2. 

In the construction of Fig. 5, cooling air forced 
from the compressor through the inlet passage 
6i, Will flow into the chamber 62, thence through 
the annular passage 64, and thence radially out 
Ward through the successive passages 65, 56 and 
56d, between the opposed rotor and stator sur 
faces provided with the heat-dissipating fins 68, 
69, the rotor apertures or slots 66, 67 serving to 
distribute the cooling air between the successive 
radial passages aforesaid. 

Fig. 6 illustrates a multi-stage gas turbine, 
embodying a turbine construction generally simi 
lar to that of Fig. 1, in asSociation with the 
Combustion System and a compressor unit. The 
rotor assembly of the turbine comprises the tur 
bine Wheels 70, 7 f, 72, mounted on a rotor shaft, 
13, these turbine wheels being provided with 
peripherally disposed airfoil vanes or buckets, as 
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Vanes respectively, and at least One of said jack 
ets being provided with heat dissipating fins. 

3. In a gas turbine, a disc-like rotor having 
peripherally disposed bucket means, a housing 
enclosing said rotor and comprising an inner and 
an outer jacket, said inner jacket mounting a 
pair of Stator rings disposed on opposite sides 
respectively of said rotor, said stator rings be 
ing provided With vanes for directing a hot gase 
Ous stream against and away from said rotor 
bucket means respectively, said stator rings being 
Spaced radially, and at least one of said rings be 
ing also Spaced axially, from said rotor to provide 
paSSages for the injection, under pressure, of 
Cooling air therebetween, said rotor being per 
forated for connecting said passages, said inner 
jacket being spaced from said outer jacket, for 
the injection, under pressure, of cooling air 
therebetween, and said inner jacket being slotted 
adjacent said bucket means for exit of said cool 
ing air thereagainst, opposed surface portions 
of Said rotor disc and stator rings, disposed be 
neath said bucket means and vanes respectively, 
being provided with radially spaced heat dissi 
pating fins, concentric With said rotor axis, said 
bucket means being provided about the Outer 
periphery thereof with axially spaced, outwardly 
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projecting heat dissipating fins, and at least one 
of said jackets being provided with spaced, heat 
dissipating fins. 
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