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To all whom it may concern: 
Be it known that I, JAMEs SAY, a sub 

ject of the King of Great Britain and Ire 
land, residing at Manchester, in the county 
of Lancaster, England, have invented Im 
provements in or Relating to Turbo Blow 
ers, of which the following is a specifica 
tion. 

This invention relates to that type of 
turbo-blower in which two sets of multi 
stage impellers and stators are mounted 
in co-axially arranged truncated conical air 
compressing chambers provided at their op 
posite smaller ends with air inlet openings 
and having their larger ends facing one 
another and communicating with a delivery 
chamber or chambers having a compressed 
air outlet or outlets between them, the two 
sets of impellers being fixed upon a shaft 
common to them and extending co-axially 
through the two chambers. A turbo-blow 
er of this type is described in the speci 
fication of British Letters Patent No. 3740 

anted to me, the two truncated 
conical chambers with an intermediate com 
them, being, in the example described and 
shown in such specification, constituted as 
a single structure or casing that is divided 
horizontally in such a manner as to admit 
of the upper part being readily removed 
from the lower part and from separate air 
inlet covers or heads fixed to the lower part, 
in order to admit of the stators and im 
pellers being easily assembled, and of ready. 
access being gained to the interior of the 
casing for inspection thereof when this may 
becomes necessary or desirable. ??? " 
Now the present invention has for its ob 

ject to improve the construction and work 
ing of turbo-blowers of the kind referred 
??. 

For this purpose, according thereto the 
stators are constituted by rings of blades of 
gradually increasing diameter externally, 
towards the compressed air delivery cham 
ber, and the impellers are constituted by 
metal discs, also of gradually increasing 
diameter towards the delivery chamber, and 
having central solid portions fixed to the 
impeller shaft and outer rings of blades 
that are arranged to rotate between and 
opposite the rings of stator blades. The 
central solid portions of the successive im 

pellers in each set thereof may be held firm 
ly one against the other and to the impeller 
shaft, as by nuts screwed on the impeller 
shaft, to form a solid central core extend ing through the corresponding set of stator 
rings so that air that is being compressed 
is constrained to flow through the rings of 
impeller and stator blades to the delivery 
chamber and outlet and cannot return 
through the central portions of the cham 
bers to the inlet ends thereof. The im 
peller shaft may be held in position end 
ways relatively to the casing, by adjustable 
nuts on the shaft bearing against the outer 
sides of the end covers or heads of the cas 
ing, so that the rings of impeller blades 
can readily be adjusted endways in rela 
tion to the rings of stator blades to suit 
requirement. 
The bearing located within the com 

pressed air delivery chamber of a single 
structure blower such as that described in 
the said former specification, for support 
ing the central portions of the impeller 
shaft, may advantageously have its oppo site end portions provided with outer pe 
ripheral rings of blades to form additional 
stators opposite which the innermost rings 
of impeller blades rotate. . . . 
In the accompanying illustrative draw 

ings, Fig.s 1, 2 and 3 show respectively 
in side elevation, end elevation and longi 
tudinal section, a turbo-blower embodying 
the present invention, the impellers being 
shown in vertical section in the left hand 
portion of Fig. 3 and in elevation in the 
right hand portion of the said figure. Figs. 
4 and 5 show one of the stator rings in 
end and side view respectively. Figs. 6 
and 7 show one of the impellers in end 
and side view respectively. Fig. 8 shows 
in end view, a central stationary bearing 
for the impeller shaft adapted to form ad 
ditional stator. 

In the example shown, a and at are the 
two truncated portions of the casing ar 
ranged with their larger ends adjacent to 
each other and adapted to form between 
them an air delivery chamber b provided 
with a compressed air delivery outlet b and 
a and d are the end covers detachably secured 
to the smaller ends of the casing by bolts e 
and each provided with air inlet apertures f. 
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g is the impeller shaft mounted at its outer 



end portions in antifriction bearings hin the 
end covers a and d and held in place longi 
tudinally by nuts screwed on the shaft and 
bearing, through interposed cover plates i, 
against the outer sides of the end covers 6 
and d. The casing a a is divided horizon 
tally at the line are av in the plane of the axis 
of the propeller shaft, the upper and lower 
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of stators. 

20 

25 

30 

parts thus formed being secured together by 
bolts ki so that the upper part can, as hereto 
fore, be removed from the lower part and 
from the end covers c and d when desired. 
Within a series of annular parallel grooves 
m in each of the two conical end portions. 
a at of the casing are firmly held, as in my 
former construction of turbo-blower, a series 

Each of these stators, however, 
according to the present invention, is gon: 
stituted, as shown more clearly in Figs. 4 
and 5, by a ring of blades n, carried by outer 
and inner rings nº and nº respectively, the 
outer ring 7' being located in its correspond 
ing groove m in the casing when the upper 
and lower parts thereof are fixed together. 
The impellers for co-acting with the stators, 
each consist as shown more clearly in Figs. 
6 and , of a solid central portion o provided 
at its outer periphery with a ring of in 
peller blades p of an axial thickness to fit 
between the annular stators with suitable 
clearance between them, the central solid portion of the impeller being of greater 
thickness than the ring of blades p, as shown 
at o' (Fig. 7), so as to extend through the 
adjacent stator ring n, nº nº and bear against 
the solid portion of the next adjacent im 
peller. The successive impellers in each set 
thereof, are held firmly one against the other 
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45 
to form annular shoulders against which the 

and upon the impeller shaft g by nuts 
screwed on the shaft. For this purpose, the portion of the shaft upon which the im 
pellers are mounted, may, as shown, be made 
of taper shape or the central portion g of the impeller shaft may be made of greater 
diameter than the remaining portions so as 
impellers can be forced and secured in place 
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velocity of the successive impeller rings 

by the nuts r. The successive rings of stator 
blades in and impellerblades p are, as shown, 
made of gradually decreasing radius and 
with the blades therein of gradually increas 
ing pitch, so that the air entering the two 
opposite outer ends of the casing a, (t. 
through the apertures f will be constrained 
to pass through the rings of blades, and be 
gradually increased in pressure as it flows. 
towards the compressed air delivery cham 
berb whence it will wholly be compelled to 
pass through the outlet b. By making each 
of the air compressing chambers of trun 
cated conical shape as shown, the peripheral 

- 

creases towards the outlet chamber as the 
pressure of the air increases, which is im 
portant. ,? 

ably thicker or stiffer than the others so that 
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As will be understood, as the reaction of 
the air pressure upon the two opposite co 
axial sets of impellers is exerted in opposite 
directions, the two portions of the impeller 
shaft at opposite sides of the central portion 
will be subjected to tensile stresses exerted 
in opposite directions so that whipping of 
the shaft will be avoided. V 
The first or outermost impeller ring p, in 

each set of impeller rings is preferably made 
radially wider in the axial direction than 
the remainder of the impeller rings, as 
shown in Fig. 3, so that it may take the 
maximum amount of free air necessary to fill 
the first or outermos stator ring n, nº, nº. 
The remaining impeller rings may be of the 
same width in the axial direction though of 
increasing diameter. The first or putermost 
impeller in each set of impellers is prefer 

when fixed to the shaft, it can act as a but 
tress for the other impellers when the turbo 
biower is in action. 
The cross sectional area of the airway 

from each of the innermost stators to the 90 
outlet chambers b is considerably less than 
that of the air inlet to each of the outermost 
stators, say for example about 50% less. 
The stationary bearing 8 for the central 

portions g of the impeller shaft is provided 
with radial arms sthat bear against the 
inner surface of the delivery chamberb and 
with opposite disc-like end portions sthe 
Quter peripheral portion of each of which is 
fixed in a groove tin the corresponding trun- 100. 
cated conical portion a or a of the casing 
and is provided with a ring of blades u, to 
form a stator opposite which the innermost 
ring of impellerblades protates. The bear 
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ing s may, as shown, be centrally recessed 105 
to contain, the races and antifriction rollers or balls of an antifriction bearing arrange 
ment v that directly supports the said cen 
tral portion of the shaft and is held in place 
endyays by a ring v“.Screwed into the bôss ulo of the stationary bearings. 

Each of the rings of stator blades and of . 
the impeller blades may be cast in one piece 
with the parts carrying them. Each stator. 
ring may however be made in one 
in halves, as may be desired. 
The casing at a' and the end covers or 

heads o and d may, as shown, be made hol 
low to permit of the circulation there 

piece or 115 

through of a cooling fluid, for instance wa- 120 
ter, to keep them cool and also to enable 
cool compressed air to be delivered from 
the blower. . . . 
The blower casing a a with end covers a 

to a bed plate y adapted to carry a motor, 
for instance an electric motor, or a steam turbine, for rotating the impeller shaft and impellers, 

er part of the casing a a may be 130 

and d may, as shown, be fixed, as by bolts uv, 125 
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provided with hooks 1 and jointed links 2 
to facilitate its being lifted from the lower 
part of the casing. 
What I claim is:- 
1. A turbo-blower of the kind herein re 

ferred to, comprising a stationary casing 
having inlets for fluid at its opposite ends 
and a central delivery chamber for com 
pressed fluid, a driving shaft extending 
centrally through said casing and carried 
by bearings in the end walls of said casing, 
two co-acting sets of rings of stator and 
impeller blades of gradually increasing di 
ameter and decreasing radial width ar 
ranged within Said casing at opposite sides 
of said delivery chamber so that the pas 
sages for fluid from the inlets to the de livery chamber are of decreasing cross sec 
tional area, and two sets of rotary discs 
fixed to said shaft, at opposite sides of said 
delivery chamber and carrying said rings 

ber and two sets of impellers fixed to said 
shaft at opposite sides of said delivery 
chamber, each set of impellers comprising 
a set of solid discs of increasing diameter 
towards said delivery chamber and periph 
eral rings or blades carried by said discs, the rings of impeller blades being arranged 
alternately with the rings of stator blades 
and near thereto throughout the set and 
of increasing diameter but of , decreasing 
radia width towards said delivery cham 
ber, and the impeller discs being held firmly 
one against the other to form practically 
a solid core extending through the corre 
sponding set of rings of stator blades. 
4. A turbo-blower of the kind herein re ferred to, comprising a stationary casing 

with air inlets at its opposite ends and a cen tral compressed air delivery chamber, rings. 
of stator blades of increasing diameter 
and decreasing radial width fixed with 

of impeller blades, each set of said discs in said casing at opposite sides of 
extending through the corresponding set 
of rings of stator blades and bearing one 
against the other . . 

2. A turbo-blower of the kind herein re 
ferred to, comprising a stationary casing 
having inlets for fluid at its opposite ends 
and a central delivery chamber for com 
pressed fluid, two sets of rings of stator 
blades fixed within said casing and arranged 
at opposite sides of said chamber, said rings 
of stator blades being of increasing diameter 
toward said chamber but of decreasing ra 
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dial width, a driving shaft extending 
through said casing and co-axial with said 
rings of stator blades, two sets of rings of 
impeller blades also arranged at opposite 
sides of Said chamber and of gradually in 
creasing diameter towards said chamber 
but of decreasing radial width, arranged to 
revolve past the stator blades, the rings of 
stator blades and impeller blades in each 
set being alternately arranged and near to 
gether throughout the set, and discs carry 
ing the sets of impeller blades, fixed to said 
shaft, extending through the rings of the 
stator blades and bearing directly one 
against the other. . 

3. A turbo-blower of the kind herein re ferred to, comprising a stationary casing 
shaped internally to form oppositely ar 
ranged truncated conical chambers having. 
their smaller ends remote from each other 
and provided with inlets for fluid and their 
larger ends facing one another and a com 
pressed fluid delivery chamber between the 
larger ends of said conical chambers, two 
sets of stators secured in said conical cham 
ber at opposite sides of said delivery cham 
ber, each set being constituted by rings or 
blades of increasing diameter but of de 
creasing radial width towards said deliv 
ery chamber, a driving shaft extending 
through and ??????????????? with 

said delivery chamber, rings' of impeller 
blades, also of increasing diameter and de creasing radial width, arranged at opposite 
sides of said delivery chamber, a driving 
shaft coaxial with saidi rings of stator and 
impeller blades, two sets of impeller discs 
carrying the impeller blades and means 
within said casing for holding the discs in 
each set firmly on said shaft and one against 
the other to form a. solid core extending 
through the corresponding rings of stator 
blades, the discs in each set being of grad 
ually increasing diameter towards the de 
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livery chamber, so that the passage way 
through the rings of stator and impeller 
biades and between the casing and impeller 
discs is of decreasing cross sectional area to 
wards the said delivery chamber, substan 
tially as described for the purpose set forth. 

5. A turbo-blower of the kind herein re 
ferred to, comprising a stationary casing 

0. 

having end covers with inlets for fluid and a central compressed air delivery chamber, 
two sets of multi-stage impellers and stators 

?? 

arranged within said casing at opposite sides 
of said delivery chamber, bearings carried 
by said end covers, a shaft extending 
through said casing and bearings and carry 
ing said impellers and nuts adjustable on 
said shaft and bearing 
and impellers can be adjusted endways rela 
tively to said stators. - - 

6. A turbo-blower of the kind herein re 
ferred to, comprising a stationary casing 
having end covers withinlets for fluids and 
a central compressed air delivery chamber, 
two sets of multi-stage impellers and stators 
arranged within said casing at opposite sides 
of said delivery chamber, bearings carried 
by said end covers, a shaft extending through 
said casing and bearings and carrying the 

- against the outer 
side of said end covers whereby the shaft 
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said conical cham impellers, and a stationary bearing fixed in is 



said delivery chamber and serving to sup 
port the central portion of said shaft, the 
last mentioned bearing being provided at 
its opposite sides with outer peripheral rings 
of blades to form additional stators opposite 
the innermost, rings of impellers, substan tially as described. 
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7. A turbo-blower complising a divided casing shaped internally to form two op 
positely arranged truncated conical cham 
bers and between such chambers a delivery 
chamber having an outlet for compressed 
fluid, end covers secured to the casing and 
provided with inlets for fluid, an endlways 
adjustable driving shaft extending through 
said casing and end covers and mounted in 
bearings carried by said end covers, a bear 
ing located in said delivery chamber and 

1,889925, 
adapted to support the central portion of 
said shaft, a series of annular sets of stator 
blades fixed in each truncated conical cham 
ber, a series of annular sets of impeller 
blades arranged to rotate opposite the stator 
blades, the rings of stator and impeller 
blades being arranged alternately and near 
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together throughout the series and solid . 
rings or discs fixed to the driving shaft and carrying the impeller blades, said rings or 
discs extending through the rings of stator 
and impeller blades and bearing directly 
against one another substantially as de 
scribed. . . 
Signed at Manchester, England, this 

second day of June 1922. 

JAMESSAY. 

3. 


