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My invention relates to vacuum cleaners and 
more particularly to means for reducing the 
noise emitted from a vacuum cleaner due to the 
operation of the motor-fan unit. 

5 According to the invention this reduction in 
noise is mainly effected Aby constructing and ar 
ranging the outer and inner parts of the cleaner, 
especially those parts placed behind the fan 
counted in the direction of flow of air, in such 
manner that at least one of the air channels 
defined by said parts is equivalent to an air cyl 
inder the diameter of which is preferably less 
than~its length and at the most less than twice 
its length and which begins andv ends with sud 

15 den changes in area. The arranging of the air 
passage in this manner causes sudden contrac 
tions and expansions of the air passing there 
through which has the effect of reducing the 
noise of the motor fan unit which is emitted 
from the cleaner. 
Further objects and» advantages of my inven 

tion will be apparent from the following descrip 
tion considered in connection with the following 
drawing which forms a part of this specification 
and of which: ' 

Fig. 1 is a diagrammatic view illustrating the 
principle of my invention; and 

Fig. 2 is a. cross-sectional view of my invention 
embodied in a preferred form of vacuum cleaner. 
In Fig. 1 there is shown diagrammatically an 

air passage comprising sections a, b and c. The 
diameters of these sections are represented by 
œ, y and z, respectively, and it will be noted that 
adjacent sections are of diiîerent diameter and 

35 that the change in diameter between adjacent 
sections is abrupt. The length of the respec 
tive sections are represented by o, p and q and 
it will be noted that in each`case the lengthA is 
greater than the diameter of the respective sec 
tion. ' 

40 When air is passed through a passage of the 
type shown diagrammatically in Fig. 1, sound 
waves which may be present in the air at the en 
trance end of the passage are reduced to a great 

45 extent by the time the air 4leaves the passage. 
'I'his is due to the sudden compression and ex 
pansion of the air as it passes from a section of 
one diameter to a section having a different 
diameter. ' 

In Fig. '2 there is shown a vacuum cleaner so 
constructed that the passage for the ñow of. air 
from the fan to the outlet contains portions or 
sections having' free ñow areas arranged in ac 
cordance with the principle illustrated in Fig. 1. 

55 Reference character I0 designates a preferably 
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cylindrical casing.> To one end of casing ID a 
cap` Il may be secured in any suitable manner, 
as by spring clips I2. Cap I I is formed with a 
centrally threaded aperture into which a co'u 
pling member I3 may be screwed. Coupling I3 
has a central aperture adapted to receive a flex 
ible hose I4 which may be connected to any suit 
able suction nozzle or other cleaning implement. 
A ring I5 is adapted to be clamped between cap 
II and the end of casing I0 and serves to support 
the open. end of a. dust bag I6. ‘ 

_'I'he other end of vcasing I0 is provided with a 
ring Il to which may be secured, in any suitable 
manner, a motor supporting ring I8. Ring I8 
is provided with a plurality of lugs I9 which carry 
pins 20. These pins support the inner ends of 
coil springs 2|, the other ends of which are se 
cured to a motor housing 22. Housing 22 is pro 
vided With a forward bearing shield 23 and a 
rear bearing shield 24. These shields are formed 
with openings 25 and 26, respectively, which com 

- municate with air passages 21 extending through 
the ñeld of the electric motor. An armature 28 
is rotatably supported in the bearing shields and 
the forward end of armature shaft 29 supports 
fan rotors 30 and 3|.  
An inner fan housing 32 is formed with a cylin 

drical portion surrounding rotor 3| and with a 
forward wall having a central opening 33 there 
through. An outer fan housing 34 surrounds 
rotor 30 and has a forward wall with a central 
opening 35 therethrough. The rear ends of both 
the fan housings are formed with outwardly ex 
tending i'langes which are clamped with a pack 
ing ring between rings I 'l and I8, whereby the 
fan housings are secured in place. Forward 
bearing shield 23 supports a circular plate 36 
disposed immediately behind rotor 3|. Plate 36 
is formed with a. cylindrical ñange portion 3l 
which is concentric with the cylindrical portion 
4of inner fan housing 32 and forms an air flow 
channel 38 therebetween. Radially extending 
guide vanes 39 may be supported by forward 
bearing shield 23 and serve to reduce the rota 
tional movement of air passing from the rotors 
toward the motor. A sealing ring 40 carried by 
the forward bearing shield 23 serves to cause 
all of the air discharged from the fan to pass 
through the air passages 2l in _the motor in 
order to obtain maximum cooling of the latter. 
A hood member 4I surrounds the rear end of 

the motor and is supported fromA motor ring I8 
by means of bolts 42. Hood member 4I has a 
cylindrical portion 43 which is spaced inwardly 
from the cylindrical portion of an end cap 44 so 
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2 
as to form an annular channel 45 therebetween. 
A plurality of openings' 46‘are formed in the 
cylindrical portion 4I. ~ 
Cap member 44 is formed with an end wall 41 

provided with a centrally located outlet opening 
48. Inclined vanes 49 extend across the outlet 
opening and the more central vanes are formed 
integral with a sleeve 5e. A bolt 5I extends 
within sleeve |50 and has threaded engagement 
with the end of hood member 4I, thus serving 
to hold the cap 44 in piace. A illter member 52 
may be located between the end of hood 4| and 

_ the outlet ll. 

15 

25 

30 

35 

45 

55 

65 

70 

75 

A circular disc Il is disposed within cap mem 
ber 44 adjacent tó outlet 4I and may be sup 
ported by vanes I4, which-also serve to reduce 
whirling oi' air. Plate ll and the end 41 of cap 
44 form between them a discharge channel Il 
leading to the outlet". As is shown in Fig. 2, 
the end wall 41 is formed as a hyperbolic sur 
face, whereby the cross-sectional area oi' dis 
charge channel Il is constant throughout its 
length. 

It will thus be seen that the passage through 
which the air must pass from the rear rotor si 
to the outlet 4I comprises a plurality of sec 
tions. The ilrst is the air ilow channel 3l be 
tween the inner fan housing It and cylindrical 
flange I1. 'I'he second is made up of the air 
passages 21 through the motor. The third is 
the annular channel-4l between hood 4I and 
cap 44. The fourth .is the discharge channel il 
between plate I3 and end wall 41. The free ilow 
cross-sectional area of each of these sections is 
substantially constant throughout the length of 
the section and the free iiow cross-sectional areas 
of adjacent sections are diilerent. Moreover, the 
changes in oros-sectional area between adja 
cent sections are abrupt. Also, the length of 
each of the last three sections, that is, passage 
21 and channels 4I and “,_is greater than the 
diameter oi' a circle having an area equal to the 
free ilow area of the respective sections, in ac 
cordance with the principle tically 
shown in each oi' the sections'illustrated in Fig. 
i, while the diameter oi' a circle having an area 
equal to the area oi' the ilrst section, namely 
channel 3l, is not greater than twice the length 
oi this section, as is permissible. 
In operation, the rotation oi' the rotors I. and 

ll bymeansofamotorcausesairtobedrawn 
through hose I4 into dust bag I0. Here any en 
trained dust is deposited and the air 
throughthematerial oithedustbag. Thisair 
passes through opening All to the center o! rotor 
il and is discharged from the periphery of this 
rotor and passes through opening u to the center 
oi.' rotor Il. 'I'he air discharged from the pe 
ripheryoi' rotor Il passes through air ilow chan 
nelllandthencethroughairpassages 21 inthe 
motor. There is an abrupt change in cross 
sectional area between air ilow channel ll and 
passages l1. From these passages the air passes 
through openings 46 into annular channel 45, 
there again being an abrupt change in the cross 
sectional area. From channel 4l the air passes 
through illter Il and into discharge channel 
Il, there being an abrupt change in cross-sec 
tional area between channels 4l and Il. Prom 
heretheairpassesthroughoutlet 4l to the at 
mosphere ~ 

The sound produced by the rotation of the ar 
mature and the rotors il and ll, which would 
otherwise be carried out ci’ the cleaner by the 
air stream, is to a great extent muiiied by forc 
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ing the air to suddenly expand and contract dur 
ing its passage from the rotors to the outlet, as 
has been previously described. 'I'his results in a 
much quieter operation oi’ the device. 
While I have shown and described a preferred 

embodiment of my invention, it is to be under 
stood that the scope thereof is to be limited only 
by the appended claims viewed in the light of 
the prior art. 
What I claim is: _ ' 
1. In a vacuum cleaner, a casing having an 

inlet opening and an outlet opening, a motor ian 
unit in said casing, the motor being between the 
ian and said outlet opening, and means providing 
an air ilow channel between said fan and said 
motor, said channel having a substantially con 
stant tree ilow cross-sectional area throughout its 
entire length, the cross-sectional area of said 
channel being equal to the area of a circle, the ~ 
diameter of which is less than twice the length o! 
said channel, said motor being formed with air 
passages therethrough in communication with 
said channel, the free ilow cross-.sectional area ot 
said passages being substantially constant and di! 
ierent from that oi.' said channel. ' 

2. In a vacuum cleaner, a casing having an 
inlet opening and an outlet opening, a motor fan 
unit in said casing, the motor being between. the 
fan and said outlet opening, said motor being 
formed with air passages therethrough having a 
substantially constant free ilow cross-sectional 
area, the length of said passages being greater 
than the diameter of a circle having an area 
equal to the aggregate cross-sectional area of said 
passages, means for conveying air from said fan 
to the ends oi said passages adjacent to said Ian 
and a hood member between said motor and said 
outlet and forming with said casing an annular 
channel therebetween, said channel being in 
communication with the other ends o! said pas 
sages, the crm-sectional area o! said annular 
channel being substantially constant and diner 
ent from that of said passages. 

3. In a vacuum cleaner, a casing having an 
inlet opening and an outlet opening, a ian in said 
casing, a hood member between said i'an and said 
outlet and forming with said casing an annular 
channel therebetween oi substantially constantl 
cross-sectional area, and a plate between said 
hood and said outlet forming with said casing a 
discharge channel havingl a substantially con 
stant cross-sectional new area which is diilerent 
from the cross-sectional area of said annular 
channel. 

4. In avacuum cleaner,a casing having an inlet 
opening and an outlet opening, a motor-Ian unit 
in said casing, the motor being between the ian 
and said outlet opening, means between said fan 
and said motor providing an air now channel hav 
ing a substantially constant free flow cross-sec 
tional area, said motor being f_ormed with air pas 
sages therethrough in communication with said 
channel, the free ilow cross-sectional area of said 
passages being substantially constant and diiler 
ent from that ci said channel, a hood member 
between said motor and said outlet and spaced 
inwardly from said casing to form an annular 
channel therebetween, said hood member being 
~formed with openings for _establishing communi 
cation between said passages and said annular 
channel, the cross-sectional area of said annular 
channel being substantially constant and diiler 
entl from that oi said passages,and aplate between 
said hood and said outlet forming with said cas 
ingadischargechannelleadingtosaidoutlet 
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and having a substantially constant cross-sec 
tional area being different from the cross-sec 
tional area of said annular channel. 

5. In a vacuum cleaner, a cylindrical casing 
having an inlet opening and an end formed with 
an outlet opening therein, the diameter of said 
casing being greater than that of said outlet 
opening, means for producing ñow of air through 
caid casing, and a circular plate within said cas 
ing adjacent to said outlet and forming with the 
end of said casing a discharge channel, the end 
of said casing being a hyperbolic surface whereby 
the cross-sectional flow area through said chan 
nel is substantially constant. 

3 
6. In a vacuum cleaner, a casing having an in 

let opening and an outlet opening. a. motor fan 
unit in said casing, the motor being between the 
fan and the outlet opening, and means providing 
a passageway for ñow of air from said fan to 
said outlet opening, said passageway including a 
plurality of sections, each section being of sub 
stantially constant free flow cross-sectional area 
and adjacent sections being of diiîerent area with 
abrupt transitions therebetween, the cross-sec 
tional area of each of said sections being equal to 
the area of a circle the diameter of which is less 
than twice the length of the respective section. 
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