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This invention relates in general to axial flow 
fans and drives therefor, and in particular to ar 
rangements of fan driving motors, the fans 
driven thereby and fan and motor casings by 
which the fan driven by the driving motor is so 
Supported with respect to the fan and motor 
casing that the fan may operate with minimum 
tip clearance between the fan and the peripheral 
wall of the fan chamber. From another aspect, 
my invention relates to a method of coaxial as 
Sembly of a fan in the fan chamber of a fan and 
motor casing. 
The efficiency of axial flow fans of the vane 

axial type is determined in great degree by the 
running clearance between the tip of the fan 
blades and the inner wall of the fan chamber, and 
if this clearance can be maintained at a uniforn 
minimum of a few thousandths of an inch, a 
highly advantageous result, from the aspect of 
efficiency, may be obtained. In the volume pro 
duction of Small fans utilizing motors built by 
volume production methods, it is highly im 
probable that there will be available peripheral 
surfaces on the motor casings so perfectly coaxial 
with the axis of rotation of the fan driving motor 
shafts as to permit, through the mere coopera 
tion of such surfaces with matingly shaped inter 
nal surfaces on the fan and motor casing, the 
desired centering of the fan in the fan chamber 
of the fan and motor casing. The manufacturer 
of relatively inexpensive fans on a Volume pro 
duction basis, with utilization of volume produc 
tion methods, will find his production costS Seri 
ously increased, if it is necessary to take the 
motors which are to be incorporated in the fans 
and turn upon them surfaces in true coaxial re 
lation with the motor shafts. If Such a manu 
facturer can avoid this operation and yet effect a 
proper centering of the motor shaft with respect 
to the fan chamber by a method which will not 
itself add materially to production costs, there 
will be a considerable advantage obtained, and, 
particularly if mono-bloc fan and motor housings 
are utilized, so that distortion in use is unlikely, 
a permanent minimum running clearance may 
be expected. 

It is an object of my invention to provide an 
improved axial flow fan. It is another object to 
provide an improved axial flow fan of the type in 
which the motor is carried by the fan and motor 
housing. It is a further object to provide an in 
proved axial flow fan, having a driving motor 
carried by a fan and motor casing and employ 
ing improved means for maintaining the motor 
with its driving shaft coaxial with the internal 
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Wall of the fan chamber which is provided in the 
fan and motor casing. It is still another object 
of the invention to provide an improved axial 
flow fan having improved means, which require 
no Special machining of surfaces of revolution on 
the motor casing, for maintaining the fan driving 
motor with its shaft in coaxial relation with the 
inner Wall of the fan chamber of a fan and motor 
housing, in such manner that the tip clearance 
between the fan and such wall may be main 
tained at a small minimum. It is still another 
object of the invention to provide an improved 
axial flow fan of the type in which the driving 
motor is carried by the fan and motor housing, in 
which fan the centering of the motor shaft with 
respect to the fan chamber is accomplished by 
bedding a portion of the motor casing in a ma 
terial plastic during assembly of the motor in the 
fan and motor casing, but which material hard 
ens into a riigid mass, and which not only pro 
vides a seat for the motor casing but also, as it 
were, keys itself into a locked relation to the fan 
and motor casing in Such a manner that removal 
of the motor, if necessary, and its replacement 
with its shaft in true coaxial relation to the fan 
chamber, is possible. It is still another object of 
my invention to provide an improved method for 
the volume production and precision assembly of 
axial flow fans. Other objects and a fuller under 
standing of the invention may be had by referring 
to the following discourse and claims, taken in 
conjunction with the accompanying drawings. 

In these drawings, 
Fig. 1 is a longitudinal section through a fan 

and motor casing mounted on a jig used in ef 
fecting assembly. 

Fig. 2 is a similar view with a plastic ring posi 
tioned in the motor housing preparatory to the 
insertion and securing of the motor in such 
housing. w 

Fig. 3 is a view similar to Figs. 1 and 2, show 
ing the motor inserted in the motor housing, and 
the plastic Substance reshaped by pressure, and 
the parts ready for the application of holding 
means to maintain the motor in desired position. 

Fig. 4 is a view showing the fan assembly re 
moved from the jig, after the motor has been 
fixed in desired relation to the fan and motor 
housing. ---- 

Fig. 5 is a view in longitudinal central section 
through the complete, fan, with the fan rotor 
mounted on the motor shaft. 

Referring to the drawings, and first to Fig. 1, 
it Will be observed that a fan and motor casing 
to comprises an outer annular portion con 
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fan has been removed from the jig 25 and, prior 
to this, preferably, the lock washers 34 and nuts 
35 have been applied to the studs 33 and further 
pressure has been applied to the plastic disc 37 
to increase the depth of the seating of the motor 
casing in the plastic body, and the plastic has 
been permitted to harden so that further de 
formation as the assembly is handled will not 
occur. It will be understood that the nuts and 
lock washers may be applied, and preferably are 
applied, while the jig is still in position, but that 
this is not necessarily done, at that time. In 
Fig. 5 there will be observed the location of a fan 
50 upon the rotor shaft with the fan blades 5 
arranged to operate with a close and substantially 
uniform clearance at 52, between their edges an 
the internal Surface 2. .. … . " . . . . ...…... . . .''' (. . . " .. `? 
As a result of this invention, it will be observed 

that I have provided a very simple, and effective 
method for the production of high efficiency fans, 
utilizing comparatively inexpensive motors, with 
out special machining of the casings of these 
motors, the only prerequisite to satisfactory re 
Sults being that the bearings of the notors be 
adapted to maintain the motor shaft. So that it 
shall be incapable of much radial displacement 
of its axis in operation. In other words, the 
bearings should hold the shaft without much 
play. It will be also obvious that the arrange 
ment is one in which, through very Simple oper 
ations, assembly can be accomplished, that the 
use of plastic discs or other plastic bedding mate 
rial is a simple and inexpensive process, that the 
inter-keying of the plastic and the casing, etc. 
provides for a very effective and secure centering 
of the motor shaft in the motor casing With re 
spect to the fan chamber in the fan and motor 
housing, and, in other words, that both an in 
proved, inexpensive, simple, and effective method 
of fan construction providing fans of high aero 
dynamic efficiency, and an improved fan con 
struction per se of high aerodynamici efficiency, 
are provided. s 
While there is in this application specifically 

described One form which my invention may as 
sume in practice, it will be understood that this 
form has been shown for purposes of illustration 
and that the invention may be modified and em 
bodied in various other forms without departing 
from its spirit or the scope of the appended 
claims. 
What I claim as new and desire to Secure by 

Letters Patent is: 
1. In combination, in an axial flow fan, a fan 

and motor housing comprising an outer annular 
wall and an inner annular wall in Substantially 
concentric relation, the outer annular wallº pro 
viding a fan chamber and the inner annular wall 
a motor housing, and a plurality of circumfer 
entially spaced vanes connecting Said walls in 
fixed spaced relation, said inner Wall having a 
radially inwardly extending portion to provide 
a transversely extending surface toward Which a 
motor received in the motor housing moves upon 
insertive movement, a motor having a casing and 
a rotating shaft, said motor casing and Said 
inner annular wall having spaced, respectively 
external and internal, surfaces of revolution, the 
latter surrounding the former, which surfaces 
are cut by common planes to which the axis of 
said rotating shaft is perpendicular, a fan for 
which said shaft constitutes both a support and 
driving means, said motor casing having a Sur 
face thereon facing said transversely extending 
surface when said motor casing is, arranged with 
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6 
in the motor chamber, and means for fixing the 
motor relative to the fan and motor housing with 
the fan centered in the fan chamber, including 
a hardened thermoplastic annulus having por 
tions extending between and simultaneously con 
tacting said surfaces of revolution and thereby 
providing a radial support for the motor casing 
and other portions extending between said trans 
verse surface and the oppositely facing surface of 
the motor casing and means for maintaining 
said plastic annulus under compression between 
said transverse surface and the oppositely fac 
ing surface of the motor casing. ???? .......' ? ? 

2. In combination, in an axial flow fan, a fan 
and motor housing comprising an outer annular 
Wall and an inner annular wall in substantially 
concentric relation, the outer annular wall pro 
viding a fan chamber and the inner annular wall 
a motor housing, and a plurality of circumfer 
entially Spaced vanes connecting said walls in 
fixed spaced relation, said inner wall, having a 
radially, inwardly extending portion open at its 
center and providing a transversely extending 
Surface toward which a motor received in the 
motor housing moves upon insertive movement, 
a motor having a casing and a rotating shaft, a 
fan for which Said shaft constitutes both a sup 
port and driving means, Said motor casing having 
a surface thereon facing said transversely ex 
tending Surface. When said motor casing is ar 
ranged within the motor chamber and having a 
projecting portion receivable in the open center 
of Said radially inwardly extending portion, and 
means for fixing the motor relative to the fan and 
motor housing with the fan centered in the fan 
chanber, including a hardened plastic annulus 
having portions providing radial support for the 
motor casing with respect to said housing both 
at the periphery thereof and at said projecting 
portion, and means for maintaining said plastic 
annulus under compression between said trans 
verse Surface and the oppositely facing surface 
of the motor casing. 

3. In combination, in an axial flow fan, a fan 
and motor housing comprising an outer annular 
Wall and an inner annular wall in substantially 
concentric relation, the outer annular wall pro 
viding a fan chamber and the inner annular wall 
a motor housing, and a plurality of circumferen 
tially Spaced vanes, connecting said walls in fixed 
Spaced relation, Said inner wall having a radially 
inWardly extending portion providing a trans 
versely extending Surface toward which a motor 
received in the motor housing moves upon in 
Sertive movement and having motor holding stud 
receiving openings, a motor having a casing and a 
rotating shaft, a fan for which said shaft con 
stitutes both a Support and driving means, said 
motor casing having a surface thereon facing 
Said transversely extending surface when said 
motor casing is arranged within the motor cham 
ber, and having projecting studs extending 
through Said stud receiving openings for fixing 
the motor relative to the fan and motor housing 
With the fan centered in the fan chamber, nuts 
on Said studs, and a hardened plastic annulus 
having portions received in said openings around 
said studs and through their cooperation with the 
peripheries of Said studs and the walls of said 
openings fixing the position of said studs in said 
openings, said hardened plastic annulus main 
tained under compression, by said studs, between 
said surfaces. * * ? 

4. In combination, in an axial flow fan, a fan 
and motor housing, comprising an outer annular 
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wall and an inner annular wall in substantially 
concentric relation, the outer annular wall pro 
viding a fan chamber and the inner annular Wall 
a motor housing, and a plurality of circumferen 
tially spaced vanes connecting said walls in fixed 
Spaced relation, Said inner wall having a ra 
dially inwardly extending portion providing a 
transversely extending Surface toward which a 
miotor received in the motor housing moves upon 
insertive movement and having motor holding 
stud receiving openings, a motor having a casing 
and a rotating Shaft, a fan for Which Said Shaft 
constitutes both a Support and driving means, 
Said motor casing having a Surface thereon fac 
ing said transversely extending surface when said 
motor casing is arranged within the motor cham 
ber, and having projecting studs extending 
through said stud receiving openings for fixing 
the motor relative to the fan and motor housing 
with the fan centered in the fan chamber, nuts 
On Said Studs, and a hardened plastic annulus 
having portions received in said openings around 
Said studs, and other portions extending between 
the motor casing and a Surrounding surface on 
said housing and providing a radial support for 
the motor casing relative to said housing, said 
annulus maintained under compression, by said 
Studs, between Said. Surfaces. 

5. In combination, in an axial flow fan, a fan 
and motor housing comprising an outer annular 
wall and an inner annular wall in Substantially 
concentric relation and a plurality of circumfer 
entially Spaced vanes connecting said walls and 
maintaining them in Spaced relation, said outer 
annular Wall extending beyond one end of said 
inner annular wall and circumferentially enclos 
ing a fan chamber and Said inner annular Wall 
circumferentially enclosing a motor chanber and 
having a radially inwardly directed wall pro 
viding a transversely extending surface, a motor 
having a casing and a rotating shaft, a fan for 
which Said shaft constitutes a support and driv 
ing means, Said motor casing having a surface 
thereon facing Said transversely extending sur 
face When Said motor casing is arranged within 
Said notor chamber and its shaft is supporting 
Said fan Within Said fan chamber, and means for 
fixing Said motor casing relative to said fan and 
motor housing With Said fan centered in said fan 
chamber including studs carried by said motor 
casing, openings in Said radially inwardly di 
rected Wall through which said studs extend, nuts 
on Said Studs, and a hardened plastic material 
molded between Said Surfaces and at least par 
tially filling the Spaces between said studs and 
the walls of the openings in said radially in 
wardly directed wall and through their coopera 
tion with the peripheries of Said studs and the 
Walls of said Openings fixing the position of said 
Studs in Said openings. 

6. In combination, in an axial flow fan, a fan 
and motor housing comprising an outer annular 
wall and an inner annular wall in substantially 
concentric relation and a plurality of circum 
ferentially Spaced vanes connecting said walls 
and maintaining them in Spaced relation, said 
outer annular wall extending beyond one end of 
Said inner annular wall and circumferentially 
enclosing a fan chamber and said inner annular 
Wall circumferentially enclosing a motor cham 
ber and having a radially inwardly directed wall 
providing a transversely extending surface, a mo 
tor having a casing and a rotating shaft, a fan 
for which Said Shaft constitutes a support and 
driving means, Said motor casing having a sur 
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face thereon facing said transversely extending 
Surface when said motor casing is arranged with 
in Said motor chamber and its shaft is supporting 
said fan within said fan chamber, and means for 
fixing Said motor casing relative to said fan and 
motor housing with said fan centered in said fan 
chamber including studs carried by said motor 
casing, openings in said radially inwardly di 
rected Wall through which said studs extend, 
nuts on said studs, said motor having a pro 
jecting portion Surrounding said shaft and said 
radially inwardly directed wall having another 
Opening into Which Said projecting portion ex 
tends, and a hardened plastic material molded 
between said Surfaces and at least partially filling 
the space between said projection and the wall 
of the opening into which it projects and through 
its cooperation with the peripheral wall of said 
projecting portion and the wall of said another 
opening fixing the position of said projection 
radially with respect to said opening. 

7. In combination, in an axial flow fan, a fan 
and motor housing comprising an outer annular 
Wall and an inner annular wall in substantially 
Concentric relation and a plurality of circumfer 
entially Spaced vanes connecting said walls and 
maintaining them in Spaced relation, said outer 
annular Wall extending beyond one end of said 
inner annular wall and circumferentially en 
closing a fan chamber and said inner annular 

ber and having a radially inwardly directed wall 
providing a transversely extending surface, a 
motor having a casing and a rotating shaft, a 
fan for which said shaft constitutes a support 
and driving means, said motor casing having a 
Surface thereon facing said transversely extend 
ing Surface when said motor casing is arranged 
Within Said motor chamber and its shaft is sup 
porting Said fan within said fan chamber, and 
means for fixing said motor casing relative to 
Said fan and motor housing with said fan cen 
tered in Said fan chamber including studs car 
ried by Said motor casing, openings in said ra 
dially inwardly directed wall through which said 
Studs extend, nuts on said studs, said motor hav 
ing a projecting portion surrounding said shaft 
and Said radially inwardly directed wall having 
another opening into which said projecting por 
tion extends, and a hardened plastic material 
molded between said surfaces and at least par 
tially filling the space between said projection 
and the Wall of the opening into which it prO 
jects and also at least partially filling the SpaceS 
between said studs and the walls of the openings 
through which the studs extend, such material 
through its filling portions fixing the motor cas 
ing against lateral displacement relative to said 
housing. 

8. In combination, in an axial flow fan, a fan 
and motor housing comprising an outer annular 
Wall and an inner annular wall in substantially 
concentric relation and a plurality of circum 
ferentially spaced vanes connecting said walls 
and maintaining them in spaced relation, said 
outer annular Wall extending beyond one end of 
said inner annular wall and circumferentially 
enclosing a fan chamber and said inner annular 
Wall circumferentially enclosing a motor cham 
ber and having a radially in Wardly directed wall 
providing a transversely extending Surface, ? 
motor having a casing and a rotating shaft, a 
fan for which said shaft constitutes a Support 
and driving means, said motor casing having a 
surface thereon facing said transversely extend 
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ing surface when said notor casing is arranged 
within said motor chamber and its shaft is Sup 
porting said fan within Said fan chamber, and 
means for fixing said motor casing relative to said 
fan and motor housing With Said fan centered in 
Said fan chamber including studs carried by said 
motor casing, openings in Said radially inwardly 
directed wall through which Said studs extend, 
nutS on Said studs, Said motor having a pro 
jecting portion Surrounding said shaft and said 
radially in Wardly directed wall having another 
opening into which said projecting portion ex 
tends, and a hardened plastic material molded 
between Said Surfaces and at least partially filling 
the space between said projection and the wall 
of the opening into which it projects and also at 
least partially filling the Spaces between said 
Studs and the walls of the openings through 

10 
which the studs extend, said hardened plastic 
material also forming a bed for the outer pe 
riphery of the front end of the motor casing, 
Said motor casing being spaced at all points fron 
the Walls of Said housing. 

CHARILES F. GOEDE. 
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