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Patented Feb. 19, 1924. 

UNITED STATES 
1484,579 

PATENT OFFICE. 
FREDERICK R. STILL, OF DETROIT, MICHIGAN, ASSIGNOR TO AMERICAN BLOWER 

COMPANY, OF DETROIT, MICHIGAN, A CORPORATION OF MICHIGAN. 

FAN WEEL AND METHOD OF MAKING THE SAME 

Application filed May 25, 1920. Serial No. 384,056. 
To all whom it may concern: 
Be it known that I, FREDERICK. R. STILL, 

a citizen of the United States, residing at 
Detroit, in the county of Wayne and State 
of Michigan, have invented certain new and 
useful Improvements in Fan Wheels and 
Methods of Making the Same, of which the 
following is a specification, reference being 
had therein to the accompanying drawings. 
This invention relates to improvements in 

fan wheels and more especially to fan wheels 
of light build having long narrow blades 
and a large intake, and has for its object to 
provide an improved, simple, strong, light 
fan wheel structure of this nature that can 
be produced at low cost. 

eretofore in the art, it has been proposed 
to secure the blades to the blade-supporting 
elements by riveting but such constructions 

20 have proven unsatisfactory, the joints or 
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connections between the parts soon shaking 
loose and rattling. Furthermore, riveting 
is especially unsuitable and is seriously ob 
jectionable in the manufacture of fan wheel 
structures of light build of the character re 
ferred to because the shock incident to the 
usual riveting operation damages the parts, 
and affects the trueness of the wheel. A 
particularly important novel characteristie 
of the present invention resides in the special 
method and means for securing the parts to 
gether, whereby a strong more durable struc 
ture is produced, the securing of the parts 
easily and more quickly effected without in 
jurious shock or pressure to the parts, riv 
eting of the parts, as commonly practiced, 
being entirely avoided. 
Other important novel features of the in 

vention lie in the special formation of the 
Fr. whereby they are adapted to be cheap 
y produced from stock materials, sheet 
metal stampings, pressed or drawn steel, 
and other metals, and the particular forma 
tion of the parts for reinforcement purposes 
that results in a simple, light structure pos 

rigidity, and in sessing great strength an 
the cost of man a considerable reduction in 

ufacture. 
The invention, with other objects and ad 

vantages thereof, and the particular con 
struction, combination and arrangement of 
parts comprising the same, will be under 
stood from the following detailed descrip 
tion, when considered in connection with the accompanying drawings forming part here 

of and illustrating embodiments of the in 
vention. 

In the drawings:- 
Figure 1 is a longitudinal section of a fan 

wheel or runner constructed in accordance 
with the present invention. 

Figure 2 is a detail view on an enlarged 
scale showing in side elevation a section 
of one of the end plates with some of the 
projecting end portions of the blades ar 
ranged in position prior to the welding op 
eration, and other end portions of blades 
after the welding operation. 

Figure 3 is a detailed section, on an en 
larged scale, of an end portion of one of 
the blades and one of the supporting plates, 
illustrating the relation of the parts prior 
to the welding operation. 

Figure 4 is a view similar to Figure 3 
after the welding operation. 

Figure 5 is a similar view illustrating a 
modified method of welding. 

Figure 6 is an end elevation of a slightly 
modified construction of fan wheel. 

Figure 7 is a longitudinal sectional view 
of the construction illustrated in Figure 6. 

Figures 8 and 9 are detailed views of 
one of the complete blades of the construc 
tion illustrated in IFigures 1 to 4, inclusive. 

Figures 10 and 11 are detailed views of 
one of the blade blanks. 

Figure 12 is a side elevation of the weld 
ing electrodes and the supporting means for 
the fan wheel parts. 
While in the drawings I have illustrated 

two specific embodiments of the invention, 
it will of course be understood that minor 
changes and variations in the particular con 
structions shown and the carrying out of the 
invention in other forms as will appeal to 
those skilled in the art and falling within 
the scope of the appended claims, may be 
practiced without departing from the spi, it 
of the invention. 

Referring to Figs. 1 to 4, inclusive, the 
structure shown comprises end plates or 
disks A, B, and blades Crigidly secured at 
opposite ends to the end plates. The end 
plates A, B, which are circular in form and 
open at the center, in the form of rings, are 
provided with outwardly extending lateral 
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reinforcing flanges, the plate A having two 
of such flanges a, a' at its inner and outer 
marginal portions, and the end plate B hav 
ing one of such flanges b at its outer mar O 
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. ginal part. At its inner marginal portion 
the blade 3 has an inward attaching exten 
sion 5. 
The improved ineans and method of the 

present invention for Securing the parts to 
gether is as follows: 
The blades C 

i project e provided with tenons or 
integrai ing portions c, and the end 
plates ..., B are irovided yith series of aper 
tures (t, if &round he same to receive the 
projecting politions c of the blades. The 
tenons or integral projecting portions c are 
initially slightly ghtly smaller than the size of 
the apertures a*, *, and when the parts are 
assembled extend through the apertures a, 
t° in the plates, as indicated in Fig. 3 of 
the drawings. The tenons or integral pro 
jecting portions ( of the blades are subjected 
simultaneously to heat through the medium 

t, and pressure, to nelt 
down the outer end portions thereof, and to 
press the metal inwardly to fill up the initial 
space between the tenons or integral project 
ing portions c and the aperture wall, and to 
weid the parts together, the structure after 
the welding operation being shown in Figs. 
2 and 3 of the drawings, the tenons or in 
tegral projecting portions c being of Sufi 
cient length o provide the metal necessary 
to fill up the initia space between the parts 
and make he joint, shown. In the manufac 
ture of he particular construction illustrat 
ed in the drawings the blades and end plates 
assembied are supported by a clamp com 
prising members i, x', or other suitable 
Imeans, the projecting portion or portions C 
of the biades extending through the aper 
tures a, b in the plates spaced from the 
walls of the apertures as indicated in Figure 
3 of the drawings. An electric welder is 
provided having a pair of electrodes M, M. 
one of which is movable relatively to the 
other, the electrodes being adapted to be 
brought together to contact with the project 
ing ends of one of the blades and apply 
pressure thereto simultaneously with the ap 
plication of heat. The fan wheel parts 
clamped together in assembled relation 
are supported to position one of the blades 
between the electrodes (see Figure 12 of 
the drawings). One end of the blade is 
placed in contact with one of the electrodes 
of the welder, and the other electrode is 
moved down on to the other projecting end 
portion of the blade. Simultaneously with 
the contact of the movable electrode with the 
end of the blade, the current is turned on, 
the ends of the biades become heated almost 
white hot and weided to the end plates, the 
projecting end portions of the blades being 
neited down and inder the pressure of the 
electrodes, filing up the intervening spaces. 
The blades C are blanked from sheet 

steel or other sheet metal, as indicated in 
Figs. iQ and ii of he drawings, the blades. 
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being afterwards curved as shown in Figs. 
8 and 9 of the drawings. 

it will be understood that the number of 
the tenons or integral projecting portions c 
for each blade may be varied to suit the 
different conditions, one of said projections 
being sufficient in some instances. 

in Fig. 5 of the drawings is illustrated 
another nethod of welding the parts. This 
consists of filling the spaces between the 
tenons or integral projecting portions of 
the blades and the apertured waii with 
“thermite' or the like, and by the applica 
tion of heat melting the same to weld the parts together, 
The modified construction illustrated in 

Figs. 6 and 7 of the drawings is the same 
as that shown in Figs. - 1 to 4, inclusive 
except that the end plates F, G are shown 
plain, without reinforcing fianges, the fan 
structure being somewhat smaller, and the 
extension g of plate G is shown larger. 
As will be understood, the end plates 

and blades are adapted to be cheaply pro 
duced from stock materials by stamping, 
pressing or analogous methods, the open 
ings in the plates being formed by punch 
Ing. 
By the special construction and arrange 

ment of parts hereinbefore described, a sim 
ple, light structure is afforded that pos 
sesses great strength and rigidity, and one 
that can be produced at low cost. The spe 
cial method and means for securing the 
parts results in a more efficient joining of the parts together, substantially an in 
tegral structure being provided, and greatly 
lessens the cost of production. The rivet 
ing process as commonly followed in the 
art is dispensed with, the assembling and 
connection of the parts may be more easily 
and better accomplished, the welding op 
eration facilitated, and a strong, smoothly 
finished product and perfectly true wheel produced. 
What claim is:- 
1. In a fan wheel, a blade supporting 

member and blade, the blade being pro vided at one end with an integral project 
ing portion of reduced size, and the blade 
Supporting member having an aperture to 
receive the projecting end portion of the 
blade, the main endportion of the blade 
bearing against a face of the blade sup 
porting member with the adjoining project 
ing end portion of the blade extending into 
the aperture of the blade supporting mem 
ber and being electrically welded thereto. 

2. In a fan wheel, a blade-supporting . 
member and blade, the blade being provided at one end with an integral projecting por 
tion, and the blade supporting member with 
an aperture to receive the projecting end portion of the blade, the projecting end 
portion cf the blade initially being of a 
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size in cross section less than the size of 
the aperture and extending through the 
aperture, the projecting end portion of the 
blade being melted and pressed inwardly, 
and the metal of the separate parts com 
bined by electric welding. 

3. A fan wheel comprising end plates 
and blades rigidly secured at opposite ends 
thereto, each blade at each end having an 
integral projecting portion of reduced size, 
and the end plates being provided with 
openings to receive the projecting end por 
tions of the blades, the main end portions 
of the blades bearing against side faces 
of the end plates, and said projecting end 
portions of the blades extending through 
the openings in the end plates and being 
electrically welded thereto. 

4. The process of securing fan blades to 
end plates or rims consisting in providing 
a projecting portion on the end of the blade, 
and an aperture in the end plate or rim to 
receive the projecting end portion of the 
blade, forming the aperture of greater area 
than the initial cross sectional size of the 
projecting portion of the blade, and formin. 
the projecting portion of the blade initially 
of a length to provide a mass of metal be 
yond the outer face of the end plate or 
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rim, supporting the blade in position rela 
tively to the end plate or rim with said pro 
jecting portion of the blade extending 
through the aperture of the end plate or 
rim; and simultaneously applying heat and 
pressure to the projecting end portion of 
the blade to melt down the projecting end 
portion of the blade to fill up the space be 
tween said endportion of the blade and the 
wall of the aperture, and weld the adjoin 
ing parts together. 

5. The process of securing fan blades to end plates or rims, consisting in providing 
a projecting portion on the end of the blade, 
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and an aperture in the end plate or rim 
to receive the projecting portion of the 
blade; forming the aperture of greater area 
than the initial cross sectional size of the 
projecting portion of the blade, and forming the projecting portion of the blade initially 
of a length to provide a mass of metal be 
yond the outer face of the end plate or rim ; 
supporting the blade in position relatively. 
to the end plate or rim with said project 
ing end portion of the blade extending 
through the aperture of the end plate or 
rim, and simultaneously subjecting the pro 
jecting portion of the blade to heat through 
the medium of an electric current, and ap 
plying pressure thereto to meltdown the 
projecting end portion of the blade to fill 
up the space between said end portion of 
the blade and the wall of the aperture, and 
weld the adjoining parts together. 

6. The process of securing fan blades to 
end plates or rims consisting in providing 

a projecting portion on the end of the blade, 
and an aperture in the end plate or rim 
to receive the projecting end portion of the 
blade, forming the aperture of greater area 
than the initial cross sectional size of the 
projecting portion of the blade, and forming 
the projecting portion of the blade initially 
of a length to provide a mass of metal be. 
yond the outer face of the end plate or 
rim, supporting the blade in position rela 
tively to the end plate or rim with said 
projecting portion of the blade extending 
through the aperture of the end plate or 
rim; and simultaneously applying heat and 
pressure to the projecting end portion of 
the blade and the end plate portion imme 
diately surrounding the aperture to melt 
down the projecting end portion of the 
blade to fill up the space between said end 
portion of the blade and the wall of the 
aperture, and weld the adjoining parts to 
gether. 

7. The process of securing fan blades to 
end plates or rims consisting in providing 
a projecting portion on the end of the blade, 
and an aperture in the end plate or rin 
to receive the projecting portion on the blade, 
forming the aperture of the same shape and 
of slightly greater area than the initial cross 
sectional shape of the projecting end por 
tion of the blade, and forming the project 
ing portion of the blade initially of a length 
to provide a mass of metal beyond the outer 
face of the end plate or rim, supporting the 
blade in position relatively to the end plate 
or rim with said projecting portion of the 
blade extending through the aperture of 
the end plate or rim; and simultaneously 
applying heat and pressure to the projecting 
end portion of the blade to melt down the 
projecting end portion of the blade to fill 
up the space between said end portion of 
the blade and the wall of the aperture, and 
weld the adjoining parts together. 

8. The process of securing fan blades to 
end plates or rims consisting in providing 
a projecting portion on the end of the blade, 
and an aperture in the end plate or rim 
to receive the projecting end portion of the 
blade, forming the aperture of greater area 
than the initial cross sectional size of the 
projecting portion of the blade, and form 
ing the projecting portion of the blade ini 
tially of a length to provide a mass of metal 
beyond the outer face of the end plate or 
rim, supporting the blade in position rela 
tively to the end plate or rim with the pro 
jecting end portion of the blade extending 
through the aperture in the end plate or 
rim, and with the inner face of the latter 
in contact with the inner end face of the end 
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plate or rim, and simultaneously applying 
heat and pressure to the projecting end por 
tion of the blade to meltdown the project 
ing end portion of the blade to fill up the O 
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space between said end portion of the blade 
and the wall of the aperture and weld the adjoining parts together. 

9. The process of securing fan blades to 
end plates or rims consisting in providing 
a projecting portion on the end of the blade, 
and an aperture in the end plate or rim to 
receive the projecting end portion of the 
blade, forming the aperture of greater area 
than the initial cross sectional size of the 
projecting portion of the blade, and form 
ing the projecting portion of the blade ini 
tially of a length to provide a mass of metal 
beyond the outer face of the end plate of 
rim at least, substantially equai to the dif 
ference in the cross sectional size of the pro 
jecting portion of the biade and the area 
of the aperture, supporting the biade in 
position relatively to the end piate or rim 
with said projecting portion of the blade 
extending through the aperture of the end 
plate or rim, and simultaneously applying 
heat, and pressure to the projecting end por 
tion of the blade to meltdown the project 
ing end portion of the blade to fill up the 
space between said end portion of the blade 
and the wall of the aperture, and weld the adjoining parts together. 

10. The process of securing fan biades to 
end plates or rims consisting in providing a 
projecting portion on the end of the blade, 
and an aperture in the end plate or rin, 
forming the aperture of greater area than 
the initial cross sectional size of the project 
ing end portion of the blade, and forming 
each projecting end portion of the blade 
initially of a length to provide a mass of 
metal beyond the outer face of the end plate 
or rim, supporting the blade in position be 
tween the end plates or rims with the pro 
jecting end portion of the blade extending 
through the apertures of the end plates or 
rims, and simultaneously applying heat and 
pressure to the projecting end portion of 
the blade and the end plate portion sur 
rounding the apertures to melt down the 
projecting end portions of the blade to fill 
up the space between said end portions of 
the blade and the walls of the apertures, and weld the adjoining parts together. 

11. The method of making fan wheels con 
sisting in providing the blades with a pro 
jecting portion on each end of the blade, 
and apertures in the end plates or rims to 
receive the projecting end portions of the 
blades, forming the apertures of greater area 
than the initial cross sectional size of the 
projecting portions of the blades, and form 
ing the projecting portions of the blades 
initially of a length to provide a mass of 
metal beyond the outer faces of the end 
plates or rims, supporting the blades and 
rims in assembled position with the project 
ing portions of the blades extending through 
the apertures of the end plates or rims; and 
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simultaneously applying heat and pressure 
to the projecting end portions of each blade 
to melt down the projecting end portions of 
the blade to fill up the space between said 
end portions of the blades and the walls of 
the apertures, and weld the adjoining parts together. 

12. The method of making fan wheels 
consisting in providing the blades with a 
projecting portion on each end of the blade, 
and apertures in the end plates or rims to 
receive the projecting end portions of the 
blades, forming the apertures of greater area 
than the initial cross sectional size of the 
projecting portions of the blades, and form 
ing the projecting portions of the blades 
initially of a length to provide masses of 
metal beyond the outer faces of the end 
plates or rims. supporting the blades and 
rims in assembled position with the project 
ing portions of the blades extending through 
the apertures of the end piates or rims, and 
simultaneously subjecting the projecting end 
portions of each blade to heat through the 
medium of an electric current and applying 
pressure thereto to meltdown the projecting 
end portions of the blade to fill up the space 
between said end portions of the blade and 
the walls of the apertures, and weld the ad ioining parts together. 

13. The method of making fan wheels con 
sisting in providing the blades with a pro 
jecting portion on each end of the blade, and 
apertures in the end plates or rims to re 
ceive the projecting end portions of the 
blades, forming the apertures of greater area 
than the initial cross sectional size of the 
projecting portions of the blades, and form 
ing the projecting portions of the blades 
initially of a length to provide masses of 
metal beyond the outer faces of the end 
plates or rims, supporting the blades and 
rims in assembled position with the project 
ing portions of the blades extending through 
the apertures of the end plates or rims and 
simultaneously subjecting the projecting end 
portions of each blade to heat and pressure 
by a pair of combined electrodes and press ing members operating simultaneously upon 
the opposite ends of the blade. 

14. The method of making fan wheels 
consisting in providing the blades with a 
projecting portion on each end thereof, and 
apertures in the end plates or rims to re 
ceive the projecting end portions of the 
blades, forming the apertures of greater 
area than the initial cross sectional size of 
the projecting portions of the blade, and forming the projecting portions of the blade 
initially of a length to provide masses of 
metal beyond the outer faces of the end 
plates or rims supporting the blades and 
rims held together in assembled position 
with the projecting portions of the blades 
extending through the apertures in the end 
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plates, and the latter in contact with the 
end faces of the blades, and then simul 
taneously applying heat and pressure to the 
projecting end portions of each blade and 
the end plate portions surrounding the 
apertures to meltdown said projecting end 
portions of the blade to fill up the spaces 
between the projecting end portions of the 
blade and the walls of the apertures, and 
weld the adjoining parts together. 

15. The method of making fan wheels 
consisting in providing the blades with a 
projecting portion on each end thereof, and 
apertures in the end plates or rims to re 
ceive the projecting end portions of the 
blades, forming the apertures of greater 
area than the initial cross sectional size of 
the projecting portions of the blade, and 
forming the projecting portions of the blade 
initially of a length to provide masses of 
metal beyond the outer faces of the end 
plates or rims, supporting the blades and 
rims held together in assembled position be 
tween clamps engaging the end plates with 
the projecting portions of the blades ex 
tending through the apertures in the end 
plates, and the latter in contact with the end 
faces of the blades, and then simultaneously 
applying heat and pressure to the projecting 
end portions of each blade and the end plate 
portions surrounding the apertures to melt 
down said projecting end portions of the 
blade to fill up the spaces between the pro 
jecting end portions of the blade and the 

5 

walls of the apertures, and weld the ad joining parts together. 
16. The method of making fan wheels 

consisting in providing the blades with a 
projecting portion on each end thereof, and 
apertures in the end plates or rims to re 
ceive the projecting end portions of the 
blades, forming the apertures of slightly 
greater area and of the same shape as the in 
itial cross sectional shape and size of the 
projecting portions of the blade, and form 
ing the projecting portions of the blade in 
itially of a length to provide masses of 
metal beyond the outer faces of the end 
plates or rims, supporting the blades and 
rims held tightly together in assembled po 
sition with the projecting portions of the 
blades extending through the apertures in 
the end plates, and the latter in contact with 
the end faces of the blades, and then simul 
taneously applying heat and pressure to the 
projecting end portions of each blade, and 
the end plate portions surrounding the aper 
tures to meltdown said projecting end por 
tions of the blade to fill up the space be 
tween the projecting end portions of the 
blade and the walls of the apertures, and 
weld the adjoining parts together. 
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In testimony whereof I hereunto affix my 
signature in the presence of two witnesses. 

FREDERICK R. STILL. 
Witnesses: 

W. E. METTLER, 
E. BREDE. 


