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This invention relates to the general ?eld of turbo 
machinery and in particular to an improvement in the 
rotating components thereof, namely the turbine, compres 
sor and diffuser arrangements; in more particular, it re 
lates to centrifugal compressors having compression means 
mounted back to back with the turbine means, being 
separated by a wall on each side of which the ?ow is 
oppositely directed, said wall with attached compression 
and turbine means, rotating as a unit about the turbo 
compressor center line of symmetry. 
An object of the invention is to develop high pressure 

ratios by exhausting a centrifugal compressor into a 
counter rotating blade ring assembly or, into a multiplicity 
of blade ring assemblies arranged concentric to each other 
and supported independently between outer air hearings 
to allow operation at an optimum blade angle. A further 
object is to secure minimum weight and a high mechanical 
etliciency for torque and energy transfer through a direct 
drive arrangement between compressor and turbine ele 
ments in both the equilibrating blade ring assemblies and 
the centrifugal impeller section. A further object is to 
utilize the inner compressor shroud or runner as a dual 
exhaust duct contour and to minimize the heat loss by 
containing the turbine exhaust ?uid in the interior pas 
sages. Finally, to provide for the maximum simplicity, 
one arrangement is symmetrical about both the compres 
sor center line and a radial plane normal to the center line 
to allow symmetrical loading of the equilibrating blading 
and impeller. 
One embodiment of the invention is shown in the draw 

ing in which the upper and lower sections of the impeller 
runners are unsymmetrical and act in conjunction with a 
single self equilibrating blade ring assembly, located radi 
ally outboard, and rotating counter and concentric to the 
impeller. It is susceptible of obvious variations such as 
the addition of multiple blade ring assemblies, changes 
in relative contour geometries and various bearing sup 
port arrangements. 
FIGURE 1 is a plan view of the turbocompressor com 

ponents with the upper section of the impeller and blade 
ring assembly successively cut away to expose the im 
peller vanes and turbo diffuser blading. 
FIGURE 2 is a cross sectional view at the section of 

FIGURE 1, taken to show the rotating compressor com 
ponents surrounding the non-rotating central exhaust 
duct. 
The ?ow is admitted from a stagnation chamber through 

turning vanes into the duel entry centrifugal compressor 
A, whose upper and lower sections rotate as a unit and 
are connected through the inner ring of turbine blades K, 
said ring of turbine blades driving both the upper and 
lower sections of the centrifugal compressor, each section 
of said compressor consisting of forward facing vanes 
enclosed between two runners, said runners being thin 
circular discs sloping outboard toward the central radial 
plane and functioning to turn the flow from the areal di 
rection into a radial flow plane. Each section of the 
centrifugal compressor impeller discharges into a set 
of counter rotating supersonic diffuser blades C, each set 
of said blades being concentric and external to the cor 
responding section of the impeller and being distributed 
in a ring around the impeller periphery, said upper and 
lower diffuser blades being connected end to end through 
a central turbine blade K such that the axis of a single 
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three blade assembly is approximately parallel to the 
engine center line around which the blade mounting rings 
I rotate. The upper and lower diffuser sections of the 
blade ring assembly exhaust radially and tangentially out 
board. 
A second ?ow is admitted or readmitted into the cen 

tral turbine section around the periphery such as the 
to ?ow in the reversed inboard direction through the 
blading K consisting of the ?rst turbine stage, a concen— 
tric blade ring, each blade of which is integrally con 
nected to an upper and lower diffuser blade, thereby fur 
nishing a direct drive between the turbine and compressor 
sections, which sections are separated by the blade mount 
ing rings I, said rings containing sufficient labyrinths to 
separate the out flow in the compressor-diffusion section 
from the central in?ow turbine passage. The labyrinths 
and labyrinth valves act to entrain and distribute the leak 
age flow through the integral blades. From the blade ring 
assembly, the ?ow passes inboard through the turbine 
blade ring K which drives the centrifugal impellers at 
tached on each end and discharges into a discharge cham 
ber 0 formed by the inner runner of the centrifugal 
compressor and the center body flow divider L, which 
provides for two axial discharge ori?ces of varying 
capacity. 
What is claimed is: 
1. A turbocompressor consisting of a centrifugal com 

pressor having inner and outer runners, being of the double 
entry two section type, upper and lower sections being 
connected and driven through a ?nal set of turbine blades 
or vanes distributed concentrically around the periphery 
between upper and lower sections of the centrifugal com 
pressor and attached to the inner runners thereof, said 
runners being concentric discs extending radially outboard 
from the compressor inlet and sloping outboard toward 
each other and toward the central radial plane, there be 
ing two inner runners and two outer runners provided to 
contain the vanes in both the upper and lower sections 
of the compressor, said vanes between runners having a 
curvature for turning the ?ow and discharging it out 
boardly into the upper and lower sections of a counter 
rotating blade ring assembly, said assembly comprising a 
central turbine section containing turbine blades, each 
blade set vertically between two vertically spaced interior 
horizontal mounting rings, and joined at each end through 
said mounting rings to two diffuser blades, upper and 
lower, mounted vertically between two vertically spaced 
exterior horizontal mounting rings and said interior rings, 
such that each integral blade, consisting of a central tur 
bine section and its associated diffuser pro?les, has its 
longitudinal axis approximately vertical and approxi 
mately parallel to the compressor center line about which 
it rotates, the integral blades being distributed uniformly 
around the mounting rings, said interior mounting rings 
being parallel, self equilibrating and containing labyrinths 
for separating the out?ow di?user sections, top and bot 
tom, from the central in?ow turbine section, the labyrinth 
valves acting to distribute leakage ?ow to the blade ring 
bearings, the blade ring assembly being free to rotate be 
tween bearings in the exterior mounting rings under the 
impulse and reaction transmitted to its central turbine 
blades by the in?owing stream, said stream being directed 
radially inboard through the interior blading of the blade 
ring assembly onto the counter-rotating turbine means 
of the centrifugal compressor whose inner runners to 
gether with a center body ?ow divider form an exhaust 
chamber for transforming the radial inflow into two axial, 
oppositely directed streams, being emitted, top and bot 
tom, from the inner runners, said runners being connected 
to wall means, through labyrinth valves, for containing 
and utilizing said streams. 
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2. A multi-stage turbocompressor having centrifugal 
compressor means mounted back to back with turbine 
means, being separated by a wall de?ned as the inner 
runner of the turbocompressor, on each side of which the 
?ow is oppositely directed, the inner runner with at 
tached compressor and turbine means, rotating as a unit 
abount the turbocompressor center line of axial sym 
metry, the compressor means being thin spiral type vanes 
enclosed between the inner and an outer compressor run 
ner, said runners being thin circular discs sloping from an 
axial inlet lip, outboard, to a radial discharge section, a 
radial gap being provided for labyrinth type valves be 
tween the runner discharge ends and the mounting rings 
‘of a blade ring assembly, said blade ring assembly consist 
ing of three vertically spaced horizontal mounting rings, 
the inner ring together with the outer diifuser ring being 
disposed radially and concentric to the discharge end of 
the compressor runners and containing a set of diffuser 
blades distributed annularly around the compressor dis 
charge section, said blades extending vertically between 
the rings and connected integrally on one end through the 
inner mounting ring to a set of turbine blades distributed 
annularly around the ring assembly and extending vertical 
ly between the inner mounting ring and a terminal hori 
zontal turbine mounting ring, such that each integral dif 
fuser-turbine blade has its longitudinal axis approximately 
vertical and parallel to the turbo-compressor center line 
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about which it rotates, the two outer rings being set in 
bearings, top and bottom, so that the assembly rotates 
freely, being self equilibrating, under the impulse and re 
action delivered to the turbine blading by an inflowing 
stream, said stream being directed inboard onto the tur 
bine means contained between the inner runner of the cen 
trifugal compressor and an outer turbine runner, the tur 
bine runner being a disc containing the turbine blade 
mounts and disposed radially inboard to the turbine 
mounting ring of the blade ring assembly, labyrinth being 
provided at outboard and inboard edges of the turbine 
runner, the latter for connection to ?xed wall means which, 
in conjunction with the axially symmetric center body, 
transforms the radial in?ow into a axial stream or two 0p 
positely directed streams according to the vertical posi 
tion of the center body. 7 
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