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ABSTRACT OF THE DISCLOSURE 

A fan assembly for a ventilator, and a ventilator hous 
ing comprising a ?rst portion formed with a ?rst passage 
of circular cross-section and wherein the fan assembly 
is at least partially received, and at least one second 
portion rigid with the ?rst portion and formed with a 
second passage axially aligned and directly communi 
cating with said ?rst passage, said second passage having 
an open end spaced from the ?rst passage and having 
throughout its length and at the open end thereof a 
cross-sectional area greater than the cross-sectional area 
of the circular ?rst passage and a transverse dimension 
greater than the diameter of the circular ?rst passage. 

This application is a continuation of my application 
Ser. No. 451,143, entitled “Ventilator,” ?led on Apr. 27, 
1965, now abandoned, which in turn was a continuation 
in-part of my prior application Ser. No. 336,975, also en 
titled, “Ventilator,” and ?led on Jan. 10, 1964, now 
Patent No. 3,229,897. 
The present invention relates to ventilators. More 

speci?cally, it relates to ventilators such as are used for 
cooling various types of electric apparatus. 

Ventilators of the type referred to are of course known 
in numerous different constructions. However, such ven 
tilators have generally suffered from various drawbacks, 
such as complicated construction and the attendant di?i 
culty of assembly leading to high cost; di?iculty of adapta— 
tion to different types of electric apparatus; noisiness in 
operation; and others. To overcome these problems I have 
provided in my above-mentioned prior application a 
ventilator comprising a housing with radial spokes which 
may, or may not be shaped as guide vanes, and a central 
portion carried by these spokes to which there is secured 
a tubular member by an easily detachable connection, the 
tubular member carrying on its inside axially spaced bear 
ing means whereas stator means are ?xed to the outer 
surface of the tubular member and project radially there 
from, a shaft turnably mounted in the bearing means and 
projecting with one end thereof beyond the other end of 
the tubular member, and rotor means surrounding the 
stator means and provided with a transverse portion ?xed 
to the one end of the shaft for rotation therewith and with 
a plurality of fan blades substantially radially projecting 
from the outer peripheral surface-of the rotor means. 

This construction is not only uncomplicated and there 
fore inexpensive to produce and to assemble, but it can 
also be readily adapted to various types of electric appa 
ratus and it eliminates almost completely the high noise 
level which has heretofore been found so objectionable in 
ventilators of this type. . 

However, I ‘have found that even this construction does 
not yet achieve maximum e?iciency of operation, al~ 
though it undoubtedly constitutes an advance in the ven 
tilator art. My deliberations have shown that it would be 
desirable to increase the ease with which air is drawn 
into the improved ventilator and with which it is ejected 
therefrom since this would result not only in an improved 
?ow of air onto the object to be cooled, but would also 
contribute to a further reduction of noise. This is so be 
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cause the circular air inlet of the housing described in 
connection with my original application limits the intake 
of air in any but axial direction of the ventilator, whereas 
the circular outlet again permits ejection of the air only 
in axial direction and does not take into account the radial 
component of movement given to the air by the fan blades, 
this component of movement contributing in my original 
construction to undesirable turbulence of the air and at 
tendant friction prior to exit of the air from the ven 
tilator housing. 

It is therefore a general object of the present invention 
to overcome the above-mentioned drawbacks. 
A more speci?c object of the present invention is to 

provide a ventilator in which the intake of air is not lim 
ited to axial flow exclusively. 

It is a further object of the invention to provide a 
ventilator of the type described in which the out?ow of 
air is greatly enhanced by reducing the friction of the 
air within the outlet of the housing, and by enabling freer 
?ow of air which is given a radial component of move 
ment by the fan blades. 

Additional objects of the present invention are of course 
the provision of a low-cost ventilator which is easy to 
manufacture and quick to assemble, a ventilator which has 
a low noise factor, and a ventilator which is relatively sim 
ple in its structure and reliable in its operation. 

In accordance with the present invention, these objects 
have been attained by providing in a ventilator the com~ 
bination of a fan assembly comprising a tubular member 
having a ?ange at one end adapted to be removably 
connected to a housing; axially spaced bearing means sup 
ported in said tubular member; stator means ?xed to the 
outer surface of said tubular member and projecting ra 
dially therefrom; a shaft turnably mounted in said bear~ 
ing means and projecting with said one end thereof be 
yond the other end of said tubular member; rotor means 
surrounding said stator means, said rotor means having 
a transverse portion ?xed to said one end of the shaft for 
rotation therewith and a plurality of fan blades substan 
tially radially projecting from the outer peripheral sur 
face of said rotor means; and a housing surrounding said 
fan assembly and removably connected to said ?ange of 
said tubular member, said housing having a ?rst portion 
formed with a passage of circular cross section, and at 
least one second portion integral with said ?rst portion 
and being formed with a passage axially aligned with said 
passage thereof, said passage of the second portion being 
?ared in a direction away from said ?rst portion and hav 
ing on that side of the second portion which is remote 
from said ?rst portion a substantially square cross-section 
whereby air caused to pass through said ventilator by said 

_ fan blades can ?ow more freely in the passage of said 
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second portion than in the passage of said ?rst portion 
and ei?ciency of said ventilator is increased. 
The novel features which are considered as character 

istic for the invention are set forth in particular in the 
appended claims. The invention itself, however, both as 
to its construction and its method of operation, together 
with additional objects and advantages thereof, will be 
best understood from the following description of speci?c 
embodiments when read in connection with the accom 
panying drawings, in which: 

FIG. 1 is a sectional view of the inventive ventilator, 
taken on the line I—I of FIG. 2; 

FIG. 2 is a partial front view of the embodiment shown 
in FIG. 1; . 

FIG. 3 is a view substantially similar to that of FIG. 1 
i showing a modi?ed embodiment of my invention; 

70 
FIG. 4 is a partial view, partly in section, of another 

modi?ed embodiment of the present invention; 
FIG. 5 is a sectional elevational view, taken on the line 

V—V of FIG. 4, of the housing of my ventilator; 
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FIG. 6 is a sectioned partial view taken on the line 
VI——VI of the embodiment of FIG. 5; 

FIG. 7 is a sectioned partial view taken on the line 
VII-VII of the embodiment of FIG. 5; 

FIG. 8 is a sectioned partial view taken on the line 
VIII—VIII of the embodiment shown in FIG. 5; and 

FIG. 9 is a sectioned partial view taken on the line 
IX—IX of the embodiment shown in FIG. 5, whereas 
FIG. 10 is a perspective view of a portion of the housing 
according to the present invention. 

Referring now firstly to FIG. 1, the housing 1 shown 
there comprises a ?rst portion 1:: having a circular inner 
cross section, and a pair of second portions 1b integral 
with the portion In on the respective opposed sides there 
of. It will be understood of course that the invention also 
encompasses construction in which only one portion 1b 
is provided on one or the other side of portion 1a. The 
portions 1b ?are in a direction away from the ?rst por 
tion 1a and have at their sides remote from the portion 
1a a square inner cross section as is best seen in FIGS. 
4 and 5, for example. The housing 1 is provided with 
supporting spokes 2 for the ?ange 3 of a tubular member 
6, which latter extends axially through the housing. The 
?ange 3 is secured to the spokes 2, or to a center portion 
carried by them. A pair of radial spaced-apart bearings '7 
are disposed within the tubular member 6 and rotatably 
support a shaft 8. A stator 4, protected by an insulating 
cover 5, is mounted on the tubular member 6 which sup 
ports it. Stator 4 is surrounded by the cup-shaped rotor 
11 which carries attached to it the fan blades 12. A hub 
9 is rigidly secured to the shaft 3 and to the rotor 11 so 
that the shaft 8 rotates in unison with the rotor 11 and 
the fan blades 12. The rotor 11 and the stator 4- are sepa 
rately assembled by placing the bearing rings 13, 14 on 
the shaft 8 and securing them thereon against axial dis 
placement by means of a snap ring 15. The ?ange 16 of 
tubular member 6 is secured to the ?ange 3 of the housing 
by means of screws 17. A ?lter 26 and a ‘protective grid 
27 are secured to the housing by means of screws 23 
which pass through bores 21 formed in the corners of 
the housing. 
The construction set forth above offers the advantage 

that the motor can be separately inspected and tested 
whenever necessary. Furthermore, it is possible to balance 
the fan assembly even after the unit has been completed. 
Since the stator 4 together with the tubular member 6 
and the bearings 7 can be ground to close tolerances by 
means of a center grinding pin the humming noise cus 
tomary in ventilators of this type can be eliminated. 

Thus, the unit will be seen to be simple in construction, 
easy to assemble, and inexpensive to manufacture. At the 
same time, and due to its simplicity and ease of assembly, 
the unit is highly trouble-free and has only small space 
requirements. 
More importantly, however, the particular construction 

of the housing 1 increases considerably the intake of air, 
as well as the output, and decreases air friction so that 
there is provided a ventilator of improved efficiency. 
Moreover, the air noise in this construction is vastly re 
duced compared to prior constructions, even the con 
struction shown in my previous application. At the same 
time the particular construction of the housing makes it 
possible to provide a square pro?le, that is, to give the 
housing planar sides while yet not substantially exceeding 
the diameter of the ?rst portion 1a with its circular cross 
section. 

FIGS. 4-10, which represent various sections through 
the housing 1 showing the square con?guration of the 
portion or portions 117, require no elaboration. The center 
portion of the housing is uniformly designated with ref 
erence numeral 1a whereas the ?aring side portions are 
respectively designated with reference numeral 1b. FIGS. 
6-9 are sections taken along various lines of FIG. 5 and 
show not only how the passage ?ares from the central 
circular portion outwardly, but also how the outer square 
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cross-section of the housing is achieved. FIG. 10 is a per 
spective view of a corner of the housing and shows still 
more clearly the construction of the latter. 
As will be evident from FIG. 1 it is possible to dispose 

the fan assembly, comprising the drive means and the fan 
blades, in the housing 1 in such a manner that the fan 
blades are received only within the center portion 1a with 
its passage of circular cross section. Although this pro 
vides very adequate performance of the ventilator I pre 
fer to so position the assembly, or to so construct the fan 
blades 12, that the latter will extend axially outwardly of 
the passage in the portion 1a and will extend into at least 
one of the outer portions 1b of the housing 1. In FIG. 3 
the blades 12 are shown as projecting into the portion 1b 
which is located on the outlet or delivery side of the 
ventilator; as has already been pointed out the provision 
of the enlarged passages in the portions 1b permits in 
creased ?ow of air while considerably reducing the air 
friction ordinarily found at the point of entry or exit of 
the ventilator. In a construction such as that shown in 
FIG. 3 it would, of course, also be possible to provide 
the enlarged portion 1b only on that side of the ventilator 
where it is desired, that is in the case in question on the 
outlet side. However, for reasons of manufacturing eco 
nomy it is generally more practical to employ only a 
single housing construction in which the portions 1b are 
provided on both the inlet and outlet side, even if the 
fan blades project only into one of the portions 1b. 

Conversely, it would naturally also be possible to have 
the fan blades project only into that portion 1b which 
is located on the inlet side of the ventilator with the 
resultant increase in suction capacity. Finally, and most 
e?iciently, the fan blades 12 can project into both of 
the portions 1b, that is into the portion 1b located on 
the inlet side as well as into the other portion 1b located 
on the outlet side as shown in FIG. 4. With this con 
struction the fan will not only be provided with greater 
suction capacity but will also be enabled to deliver more 
air at less friction and less noise on the outlet side. 

It will be understood that each of the elements de 
scribed above, or two or more together, may also ?nd a 
useful application in other types of ventilators differing 
from the types described above. 

While the invention has been illustrated and described 
as embodied in a ventilator, it is not intended to be limited 
to the details shown, since various modi?cations and 
structural changes may be made without departing in any 
way from the spirit of the present invention. 

Without further analysis, the foregoing will so fully 
reveal the gist of the present invention that others can 
by applying current knowledge readily adapt it for various 
applications without omitting features that, from the 
stand-point of prior art, fairly constitute essential char 
acteristics of the generic or speci?c aspects of this inven 
tion and, therefore, such adaptations should and are in 
tended to be comprehended within the meaning and range 
of equivalence of the following claims. 
What is claimed as new and desired to be secured by 

Letters Patent is: 
1. In a ventilator, in combination, a fan assembly 

comprising a fan motor including stator means and rotor 
means at least partially surrounding said stator means, 
and a plurality of fan blades on said rotor means pro 
jecting substantially radially therefrom; and a fan hous 
ing surrounding said fan assembly and secured at least 
at one end to said fan motor, said fan housing having a 
?rst portion formed with a ?rst cylindrical passage of cir 
cular cross-section, and at least one second portion rigid 
with said ?rst portion and being formed with a second 
passage axially aligned and directly communicating with 
said ?rst passage of said ?rst portion, said second pas 
sage of the second portion having an open end spaced 
from said ?rst passage and having throughout its length 
and at said open end thereof a cross-sectional area greater 
than the cross-sectional area of said circular ?rst pas 



3,362,627 
5 

sage, and a transverse dimension greater than the diameter 
of said ?rst passage. 

2. In a ventilator as de?ned in claim 1, wherein the 
cross-section of said second passage at least in the region 
of said open end thereof is of substantially polygonal 
con?guration. 

3. In a ventilator as de?ned in claim 1, wherein one 
of said portions of said housing is provided with spokes 
extending across the associated passage, and wherein said 
fan motor is carried by said spokes. 

4. In a ventilator as de?ned in claim 1, wherein said 
second portion of said housing is bounded by outer periph 
eral faces which together de?ne a polygonal outline of 
such dimensions that a circle having a diameter substan 
tially equal to the outer diameter of said ?rst portion 
may be inscribed within said outline. 

5. In a ventilator as de?ned in claim 1, wherein said 
fan motor comprises a shaft at least partially received 
within said rotor means. 

6. In a ventilator as de?ned in claim 1, wherein said 
fan motor comprises bearing means and a shaft supported 
by said bearing means and at least partially received 
Within said rotor means. - 

7. In a ventilator, the combination of a fan assembly 
comprising a tubular member having a ?ange at one end 
adapted to be removably connected to a housing; axially 
spaced bearing means supported in said tubular member; 
stator means ?xed to the outer surface of said tubular 
member and projecting radially therefrom; a shaft turn 
ably mounted in said bearing means and projecting with 
one end thereof beyond the other end of said tubular 
member; rotor means surrounding said stator means, said 
rotor means having a transverse portion ?xed to said 
one end of the shaft for rotation therewith and a plu 
rality of fan blades substantially radially projecting from 
the outer peripheral surface of said rotor means; and a 
housing surrounding said fan assembly and removably 
connected to said ?ange of said tubular member, said 
housing having a ?rst portion formed with a ?rst pas 
sage of circular cross-section, and at least one second por 
tion rigid with said ?rst portion and being formed with 
a second passage axially aligned and directly communi 
cating with said ?rst passage of said ?rst portion, said 
second passage of the second portion having an open end 
spaced from said ?rst passage and having throughout its 
length and at said open end thereof a cross-sectional area 
greater than the cross-sectional area of said circular ?rst 
passage, and a minimum transverse dimension greater 
than the diameter of said ?rst passage. 

8. A ventilator as de?ned in claim 7, wherein said 
fan blades project in axial direction at least partly into 
said second passage of said second portion. 

9. A ventilator as de?ned in claim 8, and further com 
prising a hub ?xedly mounted on said one end of said 
shaft; and means at the other end of said shaft in the 
interior of said tubular member and cooperating with 
one of said bearing means for preventing movement of 
said shaft in axial direction away from said one end of 
said tubular member. 

10. A ventilator as de?ned in claim 9, wherein said 
rotor means includes a cup-shaped member having a 
transverse portion ?xed to said hub at said end and an 
annular portion surrounding said stator means radially 
spaced therefrom, ‘ 
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11. A ventilator as de?ned in claim 10, wherein said 

second portion is located at one axial end of said ?rst 
portion; and further comprising an additional second 
portion located at the other axia'l end of said ?rst portion 
and being similar to the ?rst-mentioned second portion, 
said fan blades of said fan assembly projecting in axial 
direction from said ?rst passage of said ?rst portion into 
the respective second passages of said second portions 
whereby air caused to pass through said ventilator by said 
fan blades can ?ow more freely in the second passages 
of said second portions than in the ?rst passage of said 
?rst portion. 

12. A ventilator as de?ned in claim 11, wherein said 
fan blades project into the second passage of the second 
portion located on the outlet side of said ventilator where 
by friction of the air passing through the same is re 
duced prior to leaving said housing and radial ?ow of 
the air is facilitated in addition to axial ?ow. 

13. A ventilator as de?ned in claim 11, wherein said 
fan blades project into the second passage of the second 
portion ‘located on the intake side of said ventilator where 
by friction of the air ?owing into said passage is reduced. 

14. In a ventilator, the combination of a fan assem 
bly comprising a tubular member adapted to be con 
nected to a housing; bearing means supported in said 
tubular member; stator means ?xed to said tubular mem 
ber and projecting radially therefrom; a shaft turnably 
mounted in said bearing means and projecting with one 
end thereof beyond the other end of said tubular mem 
ber; rotor means surrounding said stator means ?xed to 
said one end of the shaft for rotation therewith and com 
prising a plurality of fan blades projecting substantially 
radially therefrom; and a housing surrounding said fan 
assembly and removably connected to said tubular mem 
ber, said housing having a ?rst portion formed with a 
?rst passage of circular cross-section, and at least one 
second portion rigid with said ?rst portion and being 
formed with a second passage axially aligned and directly 
communicating with said ?rst passage of said ?rst por 
tion, said second passage of the second portion having an 
open end spaced from said ?rst passage and having 
throughout its length and at said open end thereof a 
cross-sectional area greater than the cross-sectional area 
of said circular ?rst passage, and a transverse dimension 
greater than the diameter of said ?rst passage. 
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'- . . ‘ AS A RESULT OF REEXAMINATION, IT HAS 

REEXAMINATION CERTIFICATE BEEN DETERMINED THAT: 

ISSUED UNDER 35 U'S°C' 307 The patentability of claim 4 is con?rmed. 
' 5 

THE PATENT IS HEREBY AMENDED AS Claims 1-3 and 5-14 are cancelled. 
INDICATED BELOW. 
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