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UNITED STATES PATENT OFFICE 
2,291,480 
BLOWER 

Frank G. Marbach, Cleveland, Ohio, assignor to 
Morrison Products, Inc., Cleveland, Ohio, a cor 
poration of Ohio 

Application April 10, 1941, Serial No. 38,931 
(C. 230-19) 12 Claims. 

This invention has to do With the manufac 
ture of blowers, and relates more particularly 
to an improved sheet metal construction for 
centrifugal blower wheels. This application is, 
in part, a continuation of my Original applica 
tion, Serial No. 258,009, filed February 23, 1939, 
now Patent No. 2,242,586, granted May 20, 1941. 
Certain method operations herein disclosed, but 
not claimed, are claimed in copending application 
Serial No. 419,605, filed November 18, 1941. 
An object of my invention is to provide an 

improved construction for blower wheels in 
which sheet metal can be used for all of the parts 
thus enabling the blower Wheel to be economi 
cally manufactured through the use of Stamping 
Operations. 
Another object of my invention is to provide 

an improved blower Wheel, of the centrifugal 
type, having an annular series of elongated 
blades and embodying ring structures or Spiders 
stamped from sheet metal and connected to the 
ends of the annulus to impart strength and 
Stiffness thereto and to also form axially Spaced 
mounting means by which the blower Wheel may 
be mounted on a shaft. 
A further object of my invention is to provide 

an improved construction for centrifugal blower 
Wheels in Which a strip of sheet metal having a 
series of blades formed thereon is rolled into an 
annulus and a pair of Spiders constructed from 
sheet metal and having rims of channel-shaped 
cross-section are connected with the annulus 
with the ends of the latter extending into the 
channel recess of the rims. 

Still another object of my invention is to pro 
vide an improved construction for blower Wheels 
in which an annular series of blades formed 
from a strip of sheet metal remain connected at 
their ends by portions of such strip which pro 
Wide flanges on the annulus, and in Which Such 
fanges have gathers therein for decreasing the 
spacing of the blades and flat portions alternat 
ing with the gathers by which Spiders can be 
connected With the ends of the annulus. 
My invention may be further briefly summa 

rized as consisting in certain novel combinations 
and arrangements of parts hereinafter described 
and particularly set out in the appended claims. 

In the accompanying sheets of drawings, 
Fig. 1 is a perspective view, with portions 

broken a Way, showing a centrifugal blower wheel 
embodying my improved construction; 

Fig. 2 is a partial transverse sectional View of 
the blower Wheel taken as indicated by line 2-2 
of Fig. 1; 
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Figs. 3 to 6, inclusive, are partial perSpective 
Views showing progressive steps used in forming 
a series of blades from a strip of sheet metal; 

Figs. 7 to 9, inclusive, are partial transverse 
Sectional views taken through the blade Strips 
of Figs. 4, 5 and 6, respectively, as indicated by 
the section lines 7-7, 8-8 and 9-9 thereof. 

Fig. 10 is a partial side elevation ShoWing a 
modified construction for my centrifugal blower 
wheel; 

Fig. 11 is a partial transverse sectional view 
taken through Such modified bioWer. Wheel as 
indicated by section line f - of Fig. 10; 

Fig. 2 is a partial Side elevation of a blower 
wheel generally similar to that of Fig. 1 but illus 
trating a modified construction; 

Fig. 13 is a partial transverse sectional view 
taken through this modified blower Wheel as in 
dicated by line 3-3 of Fig. 12. 

Fig. 14 is a plan view showing a sheet metal 
strip used in producing the modified construction 
of Figs. 12 and 13; 

Fig. 15 is an edge view of the strip; and 
Fig. 16 is a partial plan View showing another 

sheet metal strip Which may be used in produc 
ing a blower wheel of the modified construction 
of Figs. 12 and 13. 

Further reference will now be made to the ac 
companying drawings in which I have illustrated 
my improved construction for centrifugal blower 
wheels and although the different embodiments 
are described in considerable detail, it will be 
understood, of course, that the drawings are in 
tended to be illustrative and that the invention 
is not to be regarded as limited to the particular 
blower Wheels and details of construction herein 
disclosed. 
In Fig. 1 I show a centrifugal blower wheel 5 

which, according to my improved construction, 
is formed entirely of sheet metal. The blower 
wheel here shown comprises an annulus or cyl 
inder 6 formed of a series of elongated substan 
tially parallel transversely curved sheet metal 
blades , and a pair of ring structures or Spiders 
8 and 9 connected with the ends of the annulus 
and Serving both as a stiffening means and a 
means for mounting the blower Wheel on a shaft. 
As Will be explained more in detail hereinafter, 
the blades are all formed from a single strip 
of sheet metal by stamping operations performed 
thereon. So as to leave the blades connected With 
each other along edges of the strip. These con 
necting edge portions of the strip are crimped 
or corrugated for the purpose of gathering the 
metal and thereby reducing the spacing of the 

  



2 
blades so that an increased number of blades can 
be accommodated in a given circumference. The 
strip containing the blades is rolled or formed 
into the annulus 6 with the corrugated portions 
of the strip forming end flanges or rings 20 at 
the ends of the annulus. These flanges or rings 
maintain the blades in the desired circumfere 
tially spaced relation and provide a means by 
which the ends of the annulus can be readily 
connected with the Spiders 8 and 9, as by Spot 
Welding or other suitable connecting means, With 
the blades accurately conforming to the desired 
cylindrical or annular shape so that very little 
labor need be performed on the blades after 
assembly for truling or straightening the Same. 
The spiders 8 and 9 are formed from sheet 

metal by appropriate stamping operations and, 
as shown in the drawings, each spider comprises 
a rim 22 of channel-like cross-section and a 
shaft-receiving hub 23 connected with the rim 
by a plurality of radial arms or spokes 24. By 
constructing the rim 22 of channel-like CrOSS 
Section it will be seen that a Spider of Strong and 
rigid characteristics will be obtained and the 
connection of the Spider with the annulus Will 
be facilitated because an end of the annulus can 
be inserted into the channel recess and in SO 
doing one or both of the axial flanges 25 and 26 
of the Spider may be used as a guide means for 
locating the blades of the annulus in the desired 
accurate cylindrical arrangement. 
In Fig. 1. I show the annulus 6 formed with 

the integral flanges thereof extending out Wardly 
or radially at Substantially right-angles to the 
axis of the blower Wheel. With these flanges ar 
ranged in this manner it will be seen that they 
will engage or seat against the end Walls of the 
hollow spider rims and can be connected there 
to at spaced points by the Spot welding 2 or 
other suitable connecting means. It is not neces 
sary, however, that these flanges of the annulus 
be radially extending fanges because they can 
extend axially of the blower Wheel and can be 
connected with one of the flanges 25 or 26 of the 
Spider rim, preferably the former flange, as de 
scribed more in detail hereinafter and as shown 
in the modified construction of Figs. 10 and 11. 
The arms 24 of the spiders are formed inte 

gral with the rins thereof and with the inter 
mediate disk portions 29 of the hubs 23. These 
arms are bevelled or inclined, as shown in Fig. 1, 
So that they Will act as a deflecting means dur 
ing rotation of the blower wheel and will facili 
tate the flow of air into the interior of the blower 
wheel instead of retarding Such flow as they 
would do if they were flat arms. It Will be noted 
fron Fig. 1 that the Spiders 8 and 9 are of 
right and left-hand construction. So that for a 
given direction of blower rotation the arms of 
both spiders will act to cause a flow of air into 
the blower wheel through the open ends thereof. 
It will also be noted that the Spiders are con 
nected with the ends of the annulus 6 so that 
the arms of One Spider will be in staggered rela 
tion. With the arms of the other Spider. This ar 
rangement is desirable for Securing a more ac 
curate balance and in Securing maximum stiff 
ness and rigidity of the blower wheet. When 
these Spiders are connected With the ends of the 
annulus, as above explained and aS shown in Fig. 
1, it will be observed that the fianges 25 and 26 
of the Spider rims extend axially inwardly to 
Ward each other So that these rins form end 
rings Which are Smooth and regular in shape. 
The hubs 23 are also of sheet metal construc 
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2,291,480 
tion, and in addition to the intermediate disk 
portion 29, include oppositely dished disk mem 
bers 39 and 3 secured against opposite sides of 
such intermediate disk portion. Each hub is 
provided with a shaft-receiving opening 32 and 
with a threaded opening 36 adapted to receive a 
set screw or the like. These hubs are more fully 
disclosed and claimed in my Copending appli 
cation, Serial No. 382,222, filed March 7, 1941. 
With the hub and Spider construction above 

described, it Will be seen that the ends of the 
blower wheel can be mounted on or connected 
With a shaft at axially Spaced points correspond 
ing substantially with the tranSVerse end planes 
of the blower wheel and, when thus mounted, 
the blower Wheel Will not be subject to warping 
or twisting nor does any part of the blower Wheel 
project in a free Over-hanging relation to be 
come distorted or to produce VibrationS. More 
over, it will be seen that the construction and 
arrangement which I have provided for the 
spiders will result in the blower wheel having 
Sufficient Stiffness and rigidity to prevent the 
same from being distorted or losing its accurate 
shape during shipping or handling. 
My improved blower construction can be bet 

ter explained by referring to Figs. 3 to 6, inclu 
Sive, which show progressive steps in the form 
ing of the annulus 6 from a strip of sheet metal, 
Fig. 3 shows a strip 40 of sheet metal of appro 
priate length such that a full set of blades for 
a blower Wheel can be formed thereon and the 
Strip then rolled or shaped into an annulus to 
bring the blades into their desired cylindrical ar 
rangement. Rows of openings 4 are punched 
in the strip adjacent the side edges thereof and 
the strip is slit transversely at longitudinally 
Spaced points by cuts 42 extending from One row 
of openings to the other. The cuts 42 and por 
tions of the openings 4 thus divide the strip 
longitudinally into a series of elongated substan 
tially parallel sections 43 for the subsequent for 
mation of the blades. As shown in Fig. 3 the 
ends of the Sections 43 renain connected With 

5 the longitudinal edge portions a of the strip 
by means of stems 43d, which are of reduced 
Width, that is to say, are narrower than the sec 
tions themselves. 
The strip resulting from the punching and 

slitting just explained above is subjected to a 
forming Operation in which the Sections 43 are 
bOWed or curved transversely thereof and thus 
formed or partially formed into blades 7. In 
So shaping the blade sections 43, the edge a 
of each Section is lifted up with respect to the 
plane of the strip, as shown in Fig. 7, so that 
during the subsequent metal gathering operation 
this uplifted edge can shift into overlying rela 
tion to the contiguous edge b of the adjacent 
Section, as shown in Fig. 8. The blades 7 are 
later Subjected to a rocking movement about 
their respective longitudinal center lines or axes 
by which the blades are set at a desired angle 
by a twisting of the stem portion 43a while the 
blades remain connected with the edge portions 
4.0a of the strip. 
The Strip 49 is subjected to a forming opera 

tion in which the metal of the edge portions 4 a. 
is gathered at Spaced points for the purpose of 
reducing the Spacing of the blades so that an in 
Creased number of blades can be accommodated 
in a given circumference. The gathering of the 
metal may be accomplished by suitably crimping 
or corrugating the edge portions 43a of the strip, 
as shown in Fig. 7, the gathers preferably being 
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formed between the pairs of adjacent blades and 
at points opposite the punched openings 4. By 
Comparing the strips shown in Figs. 4 and 5 of 
the drawings it will be seen that in gathering 
the metal of the edge portions 4 a the bar-like 
sections 44 which are coextensive with the 
punched Openings 4 are pressed or drawn in a 
direction at right angles to the plane of the strip 
to form a Series of corrugations or gathers 46 
which are connected with each other by the 
StemS 43a. 

For the purpose of stiffening the strip and pro 
Viding a construction at the ends of the annulus 
Which Will facilitate the attachment of the spi 
ders 8 and 9 I may subject the strip to a 
flanging operation. This flanging of the strip 
may be done either before or after the metal 
gathering operation. Fig. 5 shows the condition 
of the Strip When the gathering is done before 
the flanging, while Figs. 14 and 15 show the strip 
flanged prior to the gathering as will be ex 
plained hereinafter. When the flanging is done 
after the gathering operation the corrugated 
edge portions 4a (Fig. 5) are bent over to a 
position extending Substantially at right angles 
to the plane of the strip, as shown in Fig. 6, to 
thereby form the corrugated end flanges 48. This 
Operation may be performed with Suitable dies 
and can be readily carried out by the bending 
of the metal of the stems 43a on or adjacent 
the line at which these stems connect with the 
edgeportions 40a. 
The strip is rolled or shaped into an annulus 

Or cylinder by curving the Strip Substantially uni 
formly therealong to bring the ends into adja 
cent or meeting relation, during which the in 
tegral fianges 48 are formed into the end rings 
Or flanges 20 which extend OutWardly generally 
radially With respect to the rotation axis of the 
blower Wheel. The annulus thus formed is noW 
ready for assembly with the spiders 8 and 9 
and this is accomplished by inserting the ends 
of the annulus into the channel recesses of the 
rims and connecting the flanges or end rings 20 
With the bottom walls of the latter. AS men 
tioned above, this may be accomplished by Spot 
welding 27 or any other Suitable connecting 
le3S. 
When the ends of the annulus are inserted 

into the rims of the spiders I find it desirable 
to use one of the flanges of the Spider rim, for 
example the Outer flange 25 thereof, as a guide 
means or abutment for locating the blades and 
truling the annulus to cylindrical shape. Since 
the Spiders themselves are accurately formed in 
metal working dies the flanges of their rinS will 
be truly circular in form and hence if the outer 
edge of the ring or radial flange 2) is held firm 
ly against the flange 25 while the annulus is be 
ing welded or otherwise connected to the rim, 
it Will be seen that the annulus Will have the 
desired cylindrical shape after assembly and Very 
little additional work will be required for 
straightening or truling the blades. In forming 
the corrugations 46 for gathering the metal of 
the edge portions 4d of the strip, it may be de 
sirable to form the corrugations of Square of 
nearly Square shape so that the end flanges 8, 
and the end rings 20 resulting therefron, will 
have a series of flat or nearly flat faces thereon. 
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These flat faces provide contact areas which will 
have Substantially flat engagement with the rims 
of the Spiders and Will facilitate the forming of 
the Welds 2. 

It is not necessary that the edges of the strip 75 

6 between the pairs of adjacent blades. 

3 
be subjected to a flanging operation and if de 
sirable the annulus may be formed with straight 
instead of flanged ends, as mentioned above and 
as shown in the modified construction in Figs. 
10 and 11. In this modified construction the 
Strip is rolled into an annulus, without the for 
nation of the radial end flanges, and the spiders 
are then connected with the ends of the annulus. 
In Fig. 10 I Show an annulus 6d, which has 
been formed in this manner and show the cor 
rugated axially extending end ring 52 of the an 
nulus inserted into the channel recess of the rim 
of the Spider 9a with its flat-topped corruga 
tions or gathers 52a placed against the inner face 
of the outer flange 53 of the Spider and con 
nected thereWith by spot welding or other Suit 
able connecting means. 

In Figs. 12 and 13 I have illustrated another 
modification of my improved blower wheel con 
struction in which a relatively stronger connec 
tion is obtained between the ends of the blades 
and the end fanges of the annulus and in which 
the gathers or corrugations are located closer to 
the stems of the blades so as not to interfere 
With the Spot welding operation. Although Figs. 
12 and 13 show only portions of a blower wheel, 
it Will be understood, of course, that these views 
illustrate a Construction intended to be embodied 
in a blower Wheel of the Sane general type as 
that illustrated in Fig. 1. 

In this modified construction the blower wheel 
also comprises an annular series of transversely 
curved blades 60 which are connected at their 
ends by Substantially radially outwardly extend 
ing corrugated flanges 6 formed from the Sane 
Strip of sheet metal as that from which the blades 
are formed, and sheet metal Spiders 62 connected 
to Such end flanges. The blades 60 are con 
nected with the end flanges 6 by means of 
stems 63 of reduced width which have been 
tWisted so that the blades will have the desired 
position or set in the annulus. The connections 
between the stems 63 and the end flanges 6 in 
clude generally triangular webs 64 of metal 
Which extend in angularly inclined or obtuse 
relation to these fianges. As Will be seen from 
FigS. 12 and 13 these WebS are integrally con 
nected along one side with the flanges 6 and 
at their ends are integrally connected respec 
tively with the stems 63 and the corrugations 
or gathers 65. These WebS 64 serve to reinforce 
and strengthen the blades 6 at the point of con 
nection of the same with the end flanges 6 and 
tend to hold the blades against defection from 
their proper shape and position in the annulus. 
In order to obtain an increased number of 

blades in an annulus of a given diameter, I form 
the gathers or corrugations 65 in the end flanges 

AS 
shown in FigS. 12 and 13 the gathers 65 may be 
formed in the end flanges 6 so as to extend 
axially inwardly of the annulus at points closely 
adjacent to the stems 63 so as to leave flats 6 a. 
of relatively large area. On the end flanges 6 
between the adjacent gathers. In connecting 
the aranulus to the Spiders 62 the flats 6 a. are 
secured against the inner faces of the bottom 
walls 66 of the Spiders by Suitable connecting 
means, such as the spot welding indicated at 67. 
It will be observed that when the gathers 65 are 
formed in the end flanges 6 so as to lie closely 
adjacent to the stems 63, the flats 6a will lie 
opposite the Spaces between adjacent blades thus 
affording clearance Space which facilitates the 
spot welding indicated at 67. 



4. 
In Figs. 14 and 15 I have illustrated the man 

ner in which the bladed annulus is produced for 
the modified blower wheel construction of Figs. 
12 and 13. In these views I show a strip of sheet 
metal 69 on which metal-working operations are 
performed to transform the same into a strip 
of transversely curved blades 60 which are inte 
grally connected at their ends by the corrugated 
flanges 6 f. The strip may be advanced or fed 
by a step-by-step movement between Suitable 
dies (not shown) which are made to close On the 
strip between the successive advance movements 
thereof to simultaneously perform a plurality of 
metal-working operations on the strip. During 
the advance movement of the strip between the 
successive die-closings, edge portions of the Strip 
are deflected or bent upwardly by suitable die 
means to form the longitudinal flanges 6. The 
operations performed simultaneously on the strip 
by the closing of the dies consist in a punching 
step, a slitting step, a blade forming or Shaping 
step and corrugating or gathering the metal of 
the flanges 6. 
The punching step or operation consistS in 

forming rows of openings 70 adjacent opposite 
edges of the strip. One pair of such openings 
is formed in the strip at each closing of the dies. 
These openings may be of a modified rectangular 
shape as shown in Fig. 14. The slitting of the 
strip consists in forming transverse cuts T there 
in which extend from the openings of One row 
to those of the other row. One such transverse 
cut or slit is formed in the strip at each closing 
of the dies. The slits 7 divide the strip into 
contiguous sections 72, from which the blades 
60 are formed, and which sections remain con 
nected at their ends with the edge portions 3 of 
the strip by the stems 63. The forming of the 
blades consists in curving the sections trans 
versely to produce the partially formed blades 
T2a and then further forming the sections into 
the blades 60 by rotating the partially formed 
blades 72a to a more or less upright position rel 
ative to the plane of the strip. Such rotating of 
the blades may be done by twisting the Stem por 
tions 63. During each closing of the dies one 
of the sections T 2 is curved into a partially formed 
blade 72a and one of the partially formed blades 
is further formed into one of the blades 60. The 
corrugating or gathering of the flanges 6 con 
sists in deflecting portions of these flanges at 
points between adjacent blades to thereby form 
the gathers or corrugations 65 which extend to 
ward each other, that is, in the direction of the 
length of the blades. The forming of the 
gathers 65 reduces the spacing of the adjacent 
blades 60. One pair of such gathers is formed 
in the flanges 6 during each closing of the dies. 

It will thus be seen from the manner of car 
rying out these metal-working operations, as 
above explained, each closing and Opening of 
the dies will account for the forming of one 
complete blade on the strip with its adjacent 
pair of gathers. 

In Fig. 16 I show a sheet metal strip 5 on 
which blades may be formed in the manner above 
explained in connection with the strips () or 
69 but in which the openings 6 punched ad 
jacent opposite edges of the strip are Substan 
tially of the form of a rhombus. For the con 
struction of certain blower wheels it may be de 
sirable to punch openings of this shape rather 
than the rectangular openings 44 shown in Fig. 3 
or the specially shaped openings 70 shown in Fig. 
14. 
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2,291,480 
From the foregoing description and the ac 

companying drawings it will now be readily seen 
that I have provided an improved construction 
for centrifugal blower wheels by which Sturdy 
and accurate blower wheels of this type can be 
economically produced from sheet metal. With 
my improved construction and method I can 
produce a blower wheel having a rigidity com 
parable to that of a byower wheel of the present 
day type of construction but which is 25% to 
50% lighter in weight. This is important from 
the standpoint of economy of material and econ 
omy of power where the blower is operated with 
frequent starting and stopping. It will be seen 
furthermore that in accordance With my in 
proved construction a blower can be formed with 
a set or series of blades stamped from a single 
strip of sheet metal and that sheet metal spiders 
attached to the ends of the annulus give the 
blower a desired rigidity and also provide for 
mounting the blower on a shaft without the use 
of a center plate and without having overhang 
ing portions of the blower which are usually sub 
ject to distortion and frequently cause objection 
able vibrations. The gathering of the metal at 
the ends of the blades, as provided in my inven 
tion, decreases the spacing of the blades and 
results in a construction in which a larger num 
ber of blades can be accommodated in an an 
nulus of a given diameter. By reason of this 
feature a blower wheel of my improved construc 
tion may embody an aggregate blade area which 
is 25% to 50% greater than the area of a plain 
cylinder having the same length and outside 
diameter. 
While I have illustrated and described my im 

proved blower construction in a somewhat de 
tailed manner, it will be understood, of course, 
that I do not wish to be limited to the details 
of construction herein disclosed, but regard my 
invention as including such changes and modi 
fications as do not constitute a departure from 
the Spirit of the invention and the scope of the 
appended claims. 

Having thus described my invention, I claim: 
1. In a centrifugal blower wheel, a cylindrical 

arrangement of elongated substantially parallel 
sheet metal blades connected at their ends by 
integral generally radial flanges constituting 
portions of the same sheet metal body as that 
from which said blades are formed, said flanges 
having gathers therein between adjacent blades 
and the aggregate area of the blades of the wheel 
being greater than the area of a cylinder having 
Substantially the same length and outside diam 
eter as said wheel. 

2. A centrifugal blower wheel comprising a 
cylindrical arrangement of elongated substan 
tially parallel sheet metal blades having integral 
stem portions connecting the ends thereof with 
outwardly extending generally radial flanges con 
stituting portions of the same sheet metal body 
as that from which said blades are formed, said 
stem portions having twists therein holding said 
blades in a substantially radial position. 

3. A centrifugal blower wheel Comprising a 
cylindrical arrangement of elongated substan 
tially parallel sheet metal blades connected at 
their ends by integral generally radial flanges 
constituting portions of the same sheet metal 
body as that from which said blades are formed, 
said flanges having gathers therein between ad 
jacent blades and the aggregate area of the 
blades of the wheel being greater than the area, 
of a cylinder having Substantially the same 
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length and outside diameter as said wheel, the 
ends of the blades being connected with Said 
flanges by integral stems having twists therein 
holding the blades in a substantially radially 
position. 

4. In a centrifugal blower wheel, a cylindrical 
arrangement of elongated substantially parallel 
sheet metal blades connected at their ends by 
integral generally radial flanges constituting por 
tions of the same sheet metal body as that from 
which said blades are formed, said flanges hav 
ing gathers therein between adjacent blades and 
substantially flat portions between the gathers, 
the aggregate area of the blades of the Wheel 
being greater than the area of a cylinder hav 
ing substantially the same length and outside 
diameter as said wheel, and a pair of Spiders hav 
ing shaft-receiving hubs and also having rins 
against which said flat portions are Secured. 

5. A centrifugal blower wheel comprising a 
cylindrical arrangement of elongated Substan 
tially parallel sheet metal blades connected at 
their ends by integral generally radial flanges 
constituting portions of the same sheet metal 
body as that from which said blades are formed, 
said flanges having gathers therein between ad 
jacent blades and having substantially flat por 
tions between the gathers, the aggregate area of 
the blades of the wheel being greater than the 
area of a cylinder having Substantially the same 
length and outside diameter as said wheel, the 
ends of the blades being connected With said 
flat portions by stems which include an in 
tegral generally triangular reinforcing Web por 
tion extending angularly to the corresponding 
flat flange portion. 

6. A centrifugal blower wheel comprising a 
cylindrical arrangement of elongated Substan 
tially parallel sheet metal blades connected at 
their ends by integral generally radial flanges 
constituting portions of the same sheet metal 
body as that from which said blades are formed, 
said flanges having corrugations therein between 
adjacent blades and having substantially flat 
portions between the corrugations, the aggregate 
area of the blades of the Wheel being greater 
than the area of a cylinder having substantially 
the same length and outside diameter as said 
wheel, and a pair of sheet metal spiders having 
shaft-receiving hubs and channel-shaped rims, 
said flanges being Secured in said channel-shaped 
rims With the flat portions of the flanges seating 
against the bottoms of the rim recesses. 

7. A centrifugal blower wheel comprising a 
cylindrical arrangement of elongated Substan 
tially parallel sheet metal blades connected at 
their ends by integral flanges constituting por 
tions of the same sheet metal body as that from 
which said blades are formed, said integral 
flanges extending outwardly With respect to the 
rotation axis and having alternate gathers and 
flats thereon, and a pair of sheet metal Spiders 
at the ends of the blade arrangement, said Spi 
ders having shaft-receiving hubs and also hav 
ing rims provided at their outer periphery with 
axial flanges extending toward each other, the 
flats of said integral flanges being secured against 
said rims with the Outer edges of said integral 
flanges substantially in abutting relation to Said 
axial flanges. 

8. A centrifugal blower wheel comprising a 
cylindrical arrangement of elongated Substan 
tially parallel sheet metal blades connected at 
their ends by integral flanges constituting por 
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5 
tions of the same sheet metal body as that from 
which said blades are formed, said integral 
flanges having substantially flat-topped corru 
gations therein between adjacent blades, and a 
pair of sheet metal spiders at the ends of the 
blade arrangement and having rims provided 
with axial flanges extending toward each other, 
said flat-topped corrugations being Secured 
against the inner faces of Said axial flanges. 

9. In a centrifugal blower wheel, a cylindri 
cal arrangement of elongated substantially par 
allel sheet metal blades connected at their ends 
by integral generally radial flanges constituting 
portions of the same sheet metal body as that 
from which said blades are formed, Said flanges 
having offset portions between the pairs of ad 
jacent blades and which extend in Wardly toward 
each other in the general direction of the blades, 
the aggregate area of the blades of the Wheel 
being greater than the area of a cylinder having 
substantially the same length and outside diam 
eter as said. Wheel. 

10. A centrifugal blower wheel comprising a 
cylindrical arrangement of elongated Substan 
tially parallel sheet metal blades connected at 
their ends by integral generally radial flanges 
constituting portions of the same sheet metal 
body as that from which said blades are formed, 
said flanges having Substantially axially extend 
ing in Wardly tapered offset portions between the 
pairs of adjacent blades and substantially flat 
portions between the pairs of adjacent offset por 
tions, the aggregate area, of the blades of the 
wheel being greater than the area of a cylinder 
having substantially the same length and outside 
diameter as Said. Wheel, and a pair of Spiders hav 
ing shaft-receiving hubs and also having rims 
against which said Substantially flat portions of 
the flanges are secured. 

11. A centrifugal blower wheel comprising a 
cylindrical arrangement of elongated substan 
tially parallel sheet metal blades connected at 
their ends by integral generally radial flanges 
constituting portions of the same sheet metal 
body as that from which said blades are formed, 
Said flanges having Substantially axially extend 
ing in Wardly tapered offset portions between the 
pairs of adjacent blades and substantially flat 
portions between the pairs of adjacent offset por 
tions, the aggregate area of the blades of the 
Wheel being greater than the area of a cylinder 
having Substantially the same length and outside 
diameter as Said Wheel, and a pair of spiders hav 
ing shaft-receiving hubs and also having rims 
against which said substantially flat portions 
of the flanges are secured, said blades having 
stem portions of reduced width at their ends by 
Which they are connected with said substantially 
flat parts of Said flanges and said stem portions 
being of a shape to hold said blades in a sub 
Stantially radial position. 

12. A centrifugal blower wheel comprising a 
cylindrical arrangement of elongated substan 
tially parallel sheet metal blades connected at 
their ends by integral generally radial flanges 
constituting portions of the same sheet metal 
body as that from which said blades are formed, 
Said flanges having Substantially axially extend 
ing in Wardly tapered offset portions between the 
pairs of adjacent blades and substantially flat 
portions between the pairs of adjacent offset 
portions, the aggregate area of the blades of 
the Wheel being greater than the area of a cyl 
inder having Substantially the same length and 
Outside diameter as said wheel, said blades hav 
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ing stem portions of reduced width at their ends welds, said offset portions being located relatively 
by which they are connected With said flanges close to said stem portions and Said flat por 
and which sten portions are of a shape to hold tions being located to span the Spaces between 
said blades in a substantially radial position, and the pairs of adjacent blades So as to facilitate 
a pair of spiders having shaft-receiving hubs and 5 the forming of said Welds. 
also having rims against which said Substan 
tially flat portions of the flanges are Secured by ERANK. G. MARBACH. 


