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half to Carlos Fallon, Washington, D. C. 
Application May 16, 1945, Serial No. 593,978 

6 Claims. 

"This invention relates to turbine-compression 
units such as power turbines with compressor 
means delivering to a combustion chamber 
Which directly Supplies propulsion gases to the 
turbine, and such as super-charges including a 
turbine driven by the exhaust of an internal 
combustion engine and, in turn, driving a com 
pressor which delivers to the engine carburetor. 
Great dificulty has hitherto been encountered 

in 'making Such units stand up under the high 
gas temperatures Which have to be contended 
with and ordinarily, to prevent injury to the 
metal, in the case of internal combustion tur 
bines extraneous cooling media have had to be 
introduced into the combustion chamber with 
constant loss of eficiency. 
"The main object of the present invention is 

to overcome the above-mentioned dificulty. 
This object is accomplished, essentially, by pro 
Viding turbine and compression chambers and a 
rotor member which forms a partition between 
the two chambers, the rotor including integrally 
connected turbine and compressor blades which 
project into the respective chambers, the rotor 
being made of metal selected principally for its 
character of high thermal conductivity. Bythis 
construction, the combustion chamber heat is 
rapidly transferred to the compressor chamber 
and serves to heat the air being compressed in 
the latter, thus adding greatly to the eficiency 
of the compressor. Temperatures throughout 
the unitare maintained Within safe limits With 
respect to the materials of which the parts are 
made. 
The invention is shown in practical embodi 

ment, by way of example, in the accompanying 
drawings in Which: 

Figure 1 is a view of a power unit in 'accord 
ance with the invention partly in elevation and 
partly in axial section. - 
Figure 2 is a view of the unit of Figure 1 partly 

in elevation as seen from the left of Figure 1, 
with a broken away segment A showing a section 
Substantially on line Al-A of Figure 1, a broken 
away segment B showing a section substantially 
on the line B-B of Figure 1, and a broken away 
segment C showing a section substantially online 
C-C of Figure 1, 

Figure 3 is a view similar to that of Figure 1 
but showing a modified form, 

Figure 4 isla section substantially on line 4-4 
of Figure 3, 

Figure 5 is a view like that of Figure 1 but 
showing a super-charger in accordance with the 
invention, and 
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Figure 6 is an elevation of the unit of Figure 5 
as seen from the left of the latter figure, a Seg 
ment being broken away and showing a section 
substantially on line 6-6 of Figure 5. 

Referring to Figure 1, the unit comprises a 
stator including a circular casing side Wall 0 
having at its periphery an annular shoulder l 
terminating in an annular radial flange 2. Ref 
erence numeral 13 designates a circular casing 
side Wall parallel to the side Wall 0° and 
shouldered at its outer periphery into a cylindri 
cal peripheral Wall 14 terminating in an annular 
radial flange 5 secured in any suitable manner 

The inner edge of Wall 3 is 
shouldered into a cylindrical portion 16 which 
terminates outwardly in an inwardly extending 
annular Wall 7 whose inner edge is rimmed by 
an inwardly extending cylindrical wall 18 which 
terminates in an annular radial flange 9. 

Reference numeral 20 designates a rotor Shaft 
which extends through an opening provided in 
the wall 10 and is journalled in any Suitable 
manner. Fixed on shaft 20 just inside wall 0is 
a hub 2 which is integral with a circular rotor 
disc 22. Projecting inwardly of wall 10 are cir 
cular series 23, 24, 25, 26 and 27 of Stationary 
compressor blades which alternate With concen 
tric Series 28, 29, 30, 3 and 32 of compressor 
blades on the rotor disc 22. Adjacent the hub 
2, disc 22 is provided with series of openings 33 
and between the openings the disc is provided 
with a series of fan blades 34 Which, When the 
rotor is rotating in the prescribed direction, 
serveto drawair in through the openings 33 and 
propel it into the compressor blades. 
Between the rotor disc and casing wall 3, the 

stator includes a parallel annular Wall 35 which 
has a peripheral flange 36 extending toward and 
over the periphery of disc 22 with a running 
clearance. Projecting outwardly from the inner 
edge of Wall 35 is a cylindrical wall 37 whichis 
concentrically spaced inwardly of casing wall 
l6, Wall 37 terminating outwardly in an inturned 
annular radial wall 38 spaced from wall 17. Ra 
dial Webs 39 join Wall 37 With an internal con 
centric cylindrical wall 40 which terminates out 
wardly in an annular radial flange 4l secured to 
flange 9 and inwardly in an outWardly fiared or 
belled portion 42 which terminates adjacent disc 
22 with running clearance. The webs 39 may be 
solid or may be apertured as at 3, Figure 1. 
They terminate outWardly in radial edges as at 
44 and inwardly beneath the innermost circular 
series of turbine blades 45 which project from 
Wall 35toward disc 22. Wall 35is equipped with 
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a plurality of additional concentric series of tur 
bine blades which are alternated with a plurality 
of concentric series of turbine blades 46 which 
project from the rotor disc. The Several circular 
series of Stator blades 23-28 on the one hand 
and 46 on the other, project into the space be 
tween the walls 10 and 35 with their ends in 
alignment, but spaced aparta distance to accom 
modate the rotor disc 22. 
The combustion chamber defined between Walls 

37 and 40 is in communication with the turbine 
chamber defined between disc 22 and Wall 35 
through a central opening in the latter, the edge 
of the opening being indicated at 47. The com 
bustion chamber has an annular inlet opening 
48 and outwardly of this opening, and directed 
between the webs 39, devices 49 for fue and air 
injection and ignition are Secured in circularly 
arranged openings in Wall l7. Projecting from 
Walls 35 and 37 are a series of radial fins 50 
which start at a vertical edge as at 5, Figure 1, 
and terminate in a vertical edge as at 52, these 
fins having as one function the positioning of the 
stator core portion within the outer shell. Wall 
lo may be provided with radial fins 53 disposed 
opposite fins 50. These fins have a lower edge 
just above the outer series of rotary compressor 
blades 28 and they project from the inner sur 
face of Wall 0 to the plane of the joint between 
flanges 2 and 5. 

Flange 36 of wall 35 is spaced substantially in 
Wardly of the peripheral wall. 4 and is provided 
with a multiplicity of radial openings which 
register With radial openingS in the peripheral 
wall. Reference numeral 54 designates thimbles 
inserted through the registering openings and 
expanded into tight engagement in the inner 
openings. 
The rotor disc 22 is made of metal character 

ized by high thermal conductivity, suitable metals 
being silver, copper, nickel and alloys thereof 
Which may desirably include vanadium to re 
duce distortion. The rotor blades may be made 
integral With the disc and so are in integral 
connection. The contemplated integrality can 
also be attained by Welding blades of high ther 
mal conductivity to the disc, or the oppositely 
projecting blades may be portions of the same 
piece of metal fixed in apertures in the disc. 
In any event, the oppositely projecting rotor 
blades are in direct alignment with each other 
and are of the Same radial dimension, for the 
eficientº transfer of heat from the combustion 
chamber to the compressor chamber. The core 
constituted by the walls 35, 37 and 40, the sta 
tionary turbine blades, and fins 50, are also made 
of a metal of high thermal conductivity. 

In starting the apparatus, the rotor is driven 
in known manner, fuel is injected and ignited, 
and the turbine begins to function, exhausting 
through the thimbles 54. Blades 34 pull air 
through the central passage defined by cylin 
drical wall 40 and the air is compressed and 
discharged through the spaces between the thim 
bles and into the annular passage between the 
core and the Outer Stator Shell to the combus 
tion chamber, the path being indicated by the 
arrows. Some heat is imparted to the incom 
ing air as it traverses the inlet passage defined 
by wall 40. As the air traverses the compres 
Sion chamber, it abstracts the heat Which has 
been transferred from the turbine blades of the 
rotor to the compressor blades of the rotor, also 
from the rotor disc, So that the turbine parts are 
maintained at a Safe temperature, The com 
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4 
pressór output adsorbs further heat from the fins 
50 which are in heat exchanging relation With 
the wall 35 and stationary turbine blades, and 
with the combustion chamber Wall 37. 
While the exhaust thimbles 54 are shown as 

discharging into atmosphere, it Will be under 
stood that any suitable lead-off means may be 
provided, for example, a ring, or volute, mani 
fold. When the thimbles are expanded in the 
openings in rim 36, they are preferably not 
seized in the openings in Wall 4, thus permitting 
relative adjustment of the parts to Some extent 
as they expand and contract. 

In Figures 3 and 4, the arrangement is gen 
erally similar to that of Figures 1 and 2 except 
that the rotor disc is solid and an air inlet 
is provided in the stator at the compressor bla de 
Side of the disc, preliminary heating of the air 
through contact With the combustion chamber 
being omitted. 
Referring to Figures 3 and 4, the stator Wall 
0a terminates inwardly in an axial opening 
rimmed by a filare or bell 60. The shaft 20a has 
fixed thereon an elongated inwardly filaring hub 
2 la With Which is integral a rotor disc 22a. The 
hub carries a series of fan blades 6 which sub 
stantially conform to the annular space between 
the hub and bell 60 and project Somewhat out 
Wardly of the latter in abutment With a Solid 
disc 62 Which is fixed to the Shaft. The radial 
Wall 35a terminates inwardly in an outWardly 
tapering bell 63 in the combustion chamber 64 
into Which project fuel and air injecting and 
igniting devices 49. Asshownin Figure 3, a series 
of injection devices, as at 65, for a vaporizable 
liquid, is provided. For example, Water, mercury, 
etc., may be injected into the combustion cham 
ber, resulting in an increase in the total volume 
of gases by the Vaporization thereof, the Vapors 
commingled With the products of combustion 
passing through the power Zone of the turbine 
and producing increaSed poWer. Under Such COn 
ditions the power output of the turbine can be 
substantially increased by leading the exhaust to 
a condenser for the volatilized liquid. The in 
jected liquids, of course, have a cooling efect in 
the combustion chamber but this is not a prime 
consideration. An appropriate operating tem 
perature in the turbine is maintainable by heat 
transfer to the air drawn in by the blades 6 
and passed to the combustion chamber as indi 
cated by the arrows in Figure 3. The rotor, in 
cluding the disc 22a and the turbine and com 
pressor blades carried thereby, and the blades 
6, are made of metal of high thermal conduc 
tivity just as in the first embodiment, and the 
same applies to the Wall 35a and the fins 50a. 

In Figures 5 and 6, the arrangement is like 
that of Figures 3 and 4 except that the unit is 
constituted as a super-charger. To this end, the 
side Wall 13b extends Straight inwardly into ad 
jacency With shaft 20b. Radial wall 35b has its 
lower edge flanged and tapered outwardly into 
engagement with the inner portion of Wall 3b 
and just Outwardly of the flange Wall 3b is 
provided with a circular series of openings 70 
connectable by pipes 7 With the carburetor of 
an internal combustion engine in any suitable 
manner. The hub of the rotor includes a por 
tion 72 having running clearance With the inner 
margin of Wall 3b, portion 72 being spaced from 
the flange of Wall 35b and being flared inwardly 
to define an annular intake conduit 73. Wall 3b 
is provided with a series of apertures 74 in com 
munication With the annular passage 73 and in 
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connection with a series of pipes 75 through 
which the exhaust from the engine can be lead 
to the turbine. As before, the rotor, Wall 35b and 
fins 50b are made of metal of high thermo 
conductivity. The Showing of Figure 4 applies 
also to the Super-charger. 
By the described System of heat dissipation 

and utilization, a turbine-compressor unit eficient 
in Operation and long-lived in service is provided. 
Obviously the invention is susceptible of varied 
emb0diment and is not limited as regards Specific 
form and arrangement of parts except as in the 
following claims. 

I claim: 
l. A turbine-compressor unit comprising a 

Stator having side and peripheral Walls defining 
an annular chamber, a rotor disposed on the axis 
of Said Stator and including a circular disc Spaced 
between Said Side Walls and having oppositely 
projecting blades, Said rotor being made of metal 
of high thermal conductivity, the blades on one 
Side of the disc being constituted asturbine blades 
and those on the other sideas compressor blades, 
the Stator having an axial air inlet to the com 
pressor blade Side of said disc and the Stator 
including a radial Wall of metal of high thermal 
conductivity between the turbine blade Side of 
the rotor disc and the adjacent Side wall, said 
radial Wall having a central inlet for propulsion 
gases and including an annular flange projecting 
toward the rotor disc periphery and having a 
running clearance thereWith, Said flange being 
Spaced from Said peripheral Wall, and Spaced 
apart tubular exhaust members connecting Open 
ings in said flange With openings in said periph 
eral Wall. 

2. Apparatus according to claim 1 Wherein the 
turbine and compressor blades are each arranged 
in concentric series, Wherein the Side Wall ad 
jacent the compression blades has concentric 
series of blades alternating With the Series of 
compressor blades and cooperating thereWith, 
and Wherein Said radial Wall has concentric Series 
of blades alternating With the Series of compres 
Sor blades and cooperating thereWith. 

3. A unit according to claim 1 Wherein the 
stator includes portions defining a combustion 
chamber in communication With the Space be 
tween the radial wall and adjacent Side Wall and 
with Said central inlet. 

4. A unit according to claim 1 Wherein the Space 
between Said radial Wall and the adjacent Side 
Wall and Said central inlet are in communication 
with separate openings in the Stator Which ex 
tend to the exterior. 
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5. A unitacCordingto claim 1: Wherein the Stator 

includes Walls defining an annular combustion 
chamber Surrounding the stator axis on the tur 
bine blade Side of said disc in connection With 
Said central inlet and defining a central air pas 
sage, Wherein said disc is perforated around its 
axis So asto place said air passage in connection 
With the compressor blade Side of said disc, Said 
passage and perforations constituting the axial 
air inlet, and wherein the stator includes walls 
defining a passage connecting the Space between 
Said radial Wall and adjacent Side Wall With the 
other end of Said combustion chamber. 

6. Aunit according to claim 1 Wherein the Stator 
includes Walls defining an annular combustion 
chamber surrounding the stator axis on the tur 
bine bla de Side of Said disc in connection With 
Said central inlet and defining a central air pas 
sage, Wherein Said disc is perforated around its 
axis so asto place said air passage in connection 
with the compressor blade Side of said disc, Said 
perforations having Walls shaped as fan blades 
adapted to draw air through Said air passage, 
said passage and perforations constituting the 
axial air inlet, and Wherein the stator includes 
walls defining a passage connecting the Space 
between said radial wall and adjacent Side Wall 
with the outer end of said combustion chamber. 

EDUARDO FALLON. 

REFERENCES CITED 
The following references are of record in the 

file of this patentº: 
UNITED STATES PATENTS 

Number Name Date 
1057,002 Loftus ------------ Mar. 25, 1913 
1,197,755 Móller ------------ Sept. 12, 1916 
1256,674 Föttinger ---------- Feb. 19, 1918 
1868,143 Heinze --------- July 19, 1932 
2.256,198 Hahn ------------- Sept. 16, 1941 
2.256,479 Holzwarth -------- Sept. 23, 1941 
2,413,225 Griffith ------------ Dec. 24, 1946 
2,423,183 Forsyth ------- July 1, 1947 
2.447,292 Van Acker --------- Aug. 17, 1948 
2,471,892 Price -------------. May 31, 1949 

FOREIGN PATENTS 
Number Country Date 

467,630 Great Britain ------ June 21, 1937 
644,159 Germany ---------- Apr, 26, 1937 
669,249 Germany ---------- Dec. 20, 1938 


