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Elis invention relates to a bower which is an 
in proteinent on the blower shown and claimed in 
ity seising application Ser. No. 737,672, filed 
viarch 27, i947, now Patent No. 2,552,178, issued 
May 8, 1951. The blower of the present appli 
cation, like that of the former application, pro 
vides an outer shell, a drum spaced within the 
shell, a rotary impeller for forcing a stream of air 
along the annular passageway between the shell 
and dili aid an annular row of Straigiatening 
Vanes in Such passageway to cause the air to 
assume a conparatively straight course to its dis 
charge fron the She... it has been found in Such 
a blower that there is a tendency of eddy currents 
to for Oil the Surface of the Straightening Vanes 
and is effect to build up into an annual maSS of 
air interfering With the CCtiiOS iOW of the 
annular stream and reducing the efficiency of the 
bower. The present, invention is directed to 
irleans for preventing such local accuinulation of 
air on the Straightening vanes. 

in accomplishing the result, I provide ne2ns 
for forcing a local current of air across the face 
of €3. Ch Straightening Vane adjacent the dis 
charge portion thereof, preventing the building 
up of an air obstruction is this region. This con 
Stitutes the rain feature of the present invention. 
Attoire particularly, provide a wide, shallow pas 
Sageway thirough the straightening vane from its 
eading edge to an intern ediate region to form a 
layer of traveling air along the discharge portion 
of the Vane, and I provide this passageway with 
out changing the external contour of the vane 
or materially interrupting its smooth surface. 
These are also features of the present invention. 

Miy invention is illustrated in the drawings 
hereof and is hereinafter more fully explained 
and the eSSetia. GWe features are Sunnarized 
in the claim.S. 

In the drawings, Fig. i. is a longitudinal section 
through a tibine OWer enbodying niny inven 
tion; Fig. 2 is a transverse section thereof, as indi-, 
cated by the line 3-2 on Fig. 1: Fig. 3 is a face 
View of one of the Stiraightening vanes looking at 
the convex side thereof; Fig. 4 is a section through 
one of the Vanes, as indicated by the line 4-4 on 
Fig. 3; FigS. 5 and 6 are Sections through such a 
Vane, as indicated by the lines 5-5 and 6-6 on 
Fig. 3; Fig. 7 is a face view of one of the straight 
ening vanes looking at the concave side thereof; 
Fig. 8 is a fraginentary longitudinal view just 
inside the Shell looking toward the axis of the 
blower and showing the relation of the straight 
ening Vanes to the impeller blades; Fig. 9 is a dia 
grammatic view illustrating the tendency of the 
air to build up On a straightening vane not having 
my improvement. 

Briefly, the turbine blower shown in Figs, and 
2 comprises an outer shell C, an inner drum , 
radial supporting bars 2 connecting the drun 
and shell, and a shaft 3 journaled in bearings 
f4 carried by the drum and carrying an impeller 
5 having an annular row of impeller blades 6. 
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A flaring bell connected to the shell and a 
done-shaped shield 8 on the shaft direct the 
air in an annular course to the impeller blades, 
which force the air along the Space between the 
d'un and shell. In this Space I provide an 
annular row of straightening Vanes 29 which 
straighten out the stream of air so that it passes 
a CrOSS the narrow SupportS 2 and is discharged 
in an annular stream about the stationary conical 
Sied 9. 

Referring now more particularly to Figs. 3 to 9 
inclusive, each Straightening vane 28 is a con 
cavo-convex plate accurately curved to provide a, 
convex surface 2 and a concave surface 22 de 
Signed to Straighten the helical Strean Cfair con 
ing froin the impeller blades. The camber of 
tie Straightening Vanes is preferably similar to 
that of the impellier blades though in opposite 
direction. Ihis camber is determined very accu 
'ately according to the conditions of the blower, 
having regard for instance to the diameter of the 
inapeller, the Speed of rotation, the croSS Sectional 
area of the air passageway, the pressure to be 
Obtained by the machine. 

Explanation of a method of arriving at the 
p'Opei camber may be found in my copending 
application, Serial No. 692,207, filed August 22, 
1946, now Patent No. 2,592,471 issued on April 8, 
1952. However, the present invention is not 
limited to any particular camber of the blades or 
Vanes, and reference to it is made to show the 
inportance of preserving the designed camber in 
any particular blower notwithstanding my in 
proverinent in the Straightening vanes, as herein 
after explained. 
A Straightening Vane, if of Solid formation, as 

indication at 2 a. in Fig. 9, and accurately de 
Signed, operates Well at the start of the blowing 
Operation but, as the operation continues, eddy 
currentS from On the convex side of the vane 
adjacent its discharge end build up into an air 
maSS indicated at A in Fig. 9, which really has 
the effect of chainging the external shape of the 
Vane, as Such naSS causes the impelled air to 
paSS, to quite an extent outside of the mass. This 
gradually reduces the efficiency of the blower as 
the Operation continues. 

In Order to prevent the building up of an air 
maSS On the convex side of the straightening 
Vane, I have provided shallow wide passageways 
24 extending from the leading edge of the vane 
to an intermediate position on the convex side 
thereof, Such passageways preferably discharging 
at a region about one third of the way from the 
leading end to the discharge end of the vane. 
Some of the air forced by the impeller travels 
through these paSSageways and continues along 
the convex faces of the wanes adjacent their dis 
charge ends and prevents the accumulation of 
eddy Currents. I effect these passages without 
interfering With the camber of the vane or its 
comparatively Smooth surface along which the 
major portion of the impelled air passes. 
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provide the passageways 24 in the vanes pref 
erably by forming shallow cuts in the convex sur 
face, starting about the mid-region of such sur 
face and becoming gradually deeper to the lead 
ing end, and adjacent the leading end terminat 
ing by intersection with the inner or concave sur 
face of the vane, and surmounting such cuts by 
thin arcuate plates 39. These cuts do not reach 
the inner or outer radial edge of the vaine and 
thus leave edge ribs 25 the Outer Surfaces of which 
are unifornly lowered from the original curva 
ture of the vane in Such region by a distance equad 
to the thickness of the plate 30. 

I have shown an intermediate rib 23 similar 
in configliation to the ribs 25 for supporting the 
plate in a laid-position and I regard such rib as 
preferable to insure the holding of the plate in a 
perfectly Snooth condition throughout. It is de 
sirable, however, that sufficient shallow air space 
be provided to cover substantially the entire 
length of the Vane in its trailing region with the 
moving air passing through the passageways. 

secure the thin metal plate 3 of proper air 
cuate form to the ribs 25 and 88 preferably oy 
counterSuini. Tivets 3i passing through thein, as 
shown in Figs. 3, 6 and 7. It will be sean that, 
the arcuate pate 3 continues the convex curva 
ture 2 of the vaine with only a slight interrug 
tion at the discharge end of the plate. 
By making the entitance to the passageways & 

on the coincave side of the vane, as shown in 
FigS. 5 and , I provide an ange orifice for the 
entrance of air and still allow the vans to be 
brought to a thi) leading edge. iioreover by 
taking the air for the passageway fro; in the out 
el'nost portion of the air between any varie and 
the adjacent vane on its concave side, :io inct 
Stir up the air which passes from tie inipeier 
along the convex surface of the vane. 
I have found that the provision of the passage 

Way described tillough the vanes heiselves 
without laterially altering their contous pro 
duces the desired effect of preventing an accuru 
lation of air on the convex side adjacent the dis 
charge end and enables this blower to maintain a 
continuous strealm at high efficiency throughout 
the operation of the bicycr. 

clain: 
... A Staigeliig Stator Ware for 3 axial oy 

blower comprising a generally concavo-convex 
ember having a shallow cut in its convex sui 

face starting intermediate the leading and trai 
ing edges of said Surface and terminating at ti a tic 
leading edge tiereof, Spaced projecting, integral, 
parallel ribs extending from the leading edge of 
the convex surface towards a poilt interniediate 
the leadilig and trailing edges and terminating 
by merging at such point into the convex surface, 
the convex surface of each iii) being recessed 
below the general convex, curvatti'e of Said new 
ber from the leading edge to a point short of the 
rib termination and of lesser vertical extent than 
the shallow cut, and a plate portion having a 
curvature substantially comple:Yientary to the 
COiiveX Suiface Gif said member positioned in the 
i'eeessed convex rib surfaces and bridging across 
the Space between Said ribs, to form a passage 
way for air therethrough. 

2. An axial flow biower corinprising a shell, a 
drun axially disposed within the shell and des 
fining an annular space therebetween, an axial 
fiow, fan operatively disposed at one end of the 
Shell, to force air in an annular course througin 
the Space between the drum and the shell, an 
annular row of Straightening vanes in the space 
between the drum and the shell, each vane com 
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4. 
prising a generally concavo-convex member hav 
ing a shallow cut in its convex surface starting 
intermediate the leading and trailing edges of 
Said Surface and terminating at the leading edge 
thereof, Spaced projecting parallel ribs extending 
from the leading edge of the convex surface to 
Wards a point intermediate the leading and trail 
ing edges and terminating by merging at such 
point into the convex surface, the convex surface 
of each rib being recessed below the general con 
veX curvature of Said member from the leading 
edge to a point short of the rib termination and 
of lesser vertical extent than the shallow cut, 
each Vane having a thin plate portion positioned 
in the recessed convex rib Surfaces and bridging 
across the Space between the ribs to form a pas 
Sageway for air therethrough, said plate portion 
having a curvature substantially complementary 
to the convex surface of the plate. 

3. A Straightening Stator vane for an axial 
flow blower comprising a generally concavo-con 
Ve: Eienier having a shallow cut in its convex 
Surface Starting intern ediate the leading and 
trailing edges of Said surface and terminating 
Substantially at the leading edge thereof, spaced 
p}'Qjecting, integral, parallel ribs extending from 
the leading edge of the convex surface towards a 
12Cint intermediate the leading and trailing edges 
a.i.d. terminating by gradually and Snoothly merg 
iing at Such point into the convex surface, and a 
thin plate portion having a curvature substan 
tially coin piermentary to the convex surface of 
83.iii. Inenber overiying the convex rib surfaces 
and bridging. acroSS the Space between said ribs, 
to fol'In a passageway for air therethrough. 

4. An axial flow blower comprising a shell, a 
Cillii axially disposed within the shell and defin 
iing an annular Space therebetween, an axial flow 
fa: Operatively disposed at one end of the sheil 
to force air in an anular course through tie 
Space getWea), the druin and the shell, an annular 
OW of Straighteniiig. Stator Vanes in the space 
303Ween the drunn and the shell, each vale comi 
prising a generally concavo-convex Ingringer hav 
nig a shallow cut in its convex Surface starting 
interizediate the leading and trailing edges of 
Said Surface and terminating substantialiy at the 
le3 ling edge thereof, spaced projecting parallel 
ribs extending from the leading edge of the con 
WeX Sliface to Wards a point intergediate the 
leading and trailing edges and tergiia,ing by 
gradually and Sinoothly merging at such point 
into the convex surface, each vane having a thin 
piate portion overlying the convex rib surfaces 
and bridging across the Space between the ribs 
to form a passageway for air tierethrough, said 
plate portion having a curvature substantially 
compleinentary to the convex Suigface of the 
plate, 
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