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My invention relates to vacuum cleaners. 
It is an object of my invention to reduce to a 

minimum, the inevitable noise of such cleaners. 
To this end, in a vacuum cleaner having a Cas 

ing, a Suction pump and a filter cowl in the cas 
ing, ISO arrange the filter cowl that the cowl and 
the casing define a return-flow passage for the 
air from the Suction pump. 
The air in the passage has a Sound-deadening 

effect which obviously is the more intense the 
longer the passage. The outlet end of the pas 
sage is therefore preferably positioned at that 
end of the casing which is remote from the pump. 
Wacuum cleaners with Casings having double 

Walls throughout, or partly, are old but in Such 
cleaners the air from the suction pump is dis 
charged freely from the motor of the pump, or 
through staggered ports in the immediate vicin 
ity of the motor. In both cases the noise of the 
notor is transmitted to the ambient air and 
mostly intensified by the noise of the flowing air. 
By arranging the filter cowl in the casing of 

the clearer as described, obtain a long passage 
in which the air is backed up, i. e., its free return 
fioW from the pump is throttled. The backing 
up or throttling action should not be so intense 
as to exert an appreciable back pressure on the 
Suction pump. On the contrary, the air should 
flow in the passage without substantial obstruc 
tion, and just be backed up or throttled enough 
for obtaining a sound-deadening air cushion. 
A filter for the returning air is preferably pro 

vided at the outlet end of the passage, and 
Sound-deadening means may be inserted between 
the filter plates. 

in the accompanying drawings, vacuum clean 
ers embodying my invention and equipped with 
three distinct types of filters for the return flow 
from the pump, are illustrated by way of ex 
ample. 

In the drawings 
Fig. 1 is an axial section, and 
Figs. 2 and 3 are sections on the corresponding 

lines in Fig. 1, showing a cleaner with a cylin 
drical filter, 

Fig. 4 is a detail showing a plate filter, 
Fig. 5 is a CrOSS Section of a modified passage 

for the return flow, 
Fig. 6 is an axial section, and 
Fig. 7 is a detail, drawn to a larger scale, show 

ing a cleaner with a plate filter which is sub 
divided into several units. 

Referring now to the drawings, and first to 
Figs. 1 to 3, f is the outer, or principal, casing of 
the cleaner. The casing is mounted to run on 

(C. 83-3) 
four wheels 24 and equipped with a switch 27 and 
a handle 28 near its front end at the left. 

5 is a circular rear-end plate which is ar 
ranged in the casing near its rear end at the 
right, if is a detachable cap on the rear end of 5 
the casing , 4 is a bracket of sound-deadening 
material which is preferably resilient, for closing 
the rear end of the cap f , and 29 is a central 
stay which connects the bracket f4 to the rear 
erid plate 5. Mounted on the rear-end plate 510 
are a filter cowl 2 and a filter 8 within the cowl. 
The filter cowl 2 defines an annular space 3 with 
the inner wall of the casing f which is the afore 
Said return-flow passage. 6 is a sound-dead 
ening resilient packing ring with which the open 5 
rear end of the Cowl. 2 is mounted on the rear 
end plate 5. The cowl is supported by suitably 
distributed blocks 30 of sound-deadening mate 
rial in the passage 3. 

2 is an air inlet pipe which at its outer end is 
Supported in the bracket i4 while its inner end 
OpenS into the filter 8 through the rear-end plate 
5. 9 is a suction pipe which projects rear 

wardly into the filter cowl from the suction pump 
5, and is equipped with sound-deadening washers 
3i and a nut for exerting pressure on the 
washers. 6 are sound-deadening buffers by 
which the casing of the pump 5 is supported in 
the principal casing .. 4 is the motor casing 
which at its rear end is connected to the pump 
casing while its front end is supported by a stay 
32 extending through the front-end wall of the 
principal casing f, with Sound-deadening wash 
erS. 
The rear end of the return-flow passage opens 

into the cap f with an annular port. 33 and 34 
are two co-axial cylinders which extend from the 
rear face of the rear-end plate 5 to the front 
face of the bracket 4, and are perforated, and 

is a layer of foraminous, preferably sound 
deadening material between the two cylinders. 
3 is an outlet pipe which is connected to the 
Space within the inner perforated cylinder 34. 

It will appear that the principal casing is 
closed throughout by the rear-end plate 15, the 45 
cap and the bracket 4, and that sound-dead 
ening means are arranged at many points. The 
inner wall of the principal casing , the outer wall 
of the cowl 2, and all other faces in contact with 
flowing air, are lined with sound-deadening layor 50 
ers (not shown) in the usual manner. - 
When the motor in the casing 4 is started, the 

impeller of the suction pump 5 is rotated and air 
is drawn into the pump through inlet pipe 2, 
filter 8 and suction pipe 9. Particles of dust and 55 
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other impurities in the air are retained by the 
filter 8 and the purified air, after having passed 
the pump 5, is reversed through 180 degs. and 
flows back to the rear end of the cleaner through 
the passage 3. It now traverses the filter 33, 7, 
34 and is finally discharged through the outlet 
pipe f3. The flow of the air is indicated by the 
arrows in Fig. 1. 
As the principal casing is closed, amply 

equipped with sound-deadening means and, in 
addition, contains the sound-deadening air cush 
ion in the passage 3, the operation of the cleaner 
is practically noiseless. 
The section of the passage 3 is determined by 

the shape of the principal casing and the cowl 
2 and must be such as to be favorable for the flow 
of the returning air. The section of the passage 
3 is not necessarily a circular annulus and an ex 
ample for a different section of the passage is 
shown in Fig. 5 where the cowl 2 is circular in 
section while the principal casing f has three 
bulging or eccentric portions. Such modifica 
tions of the section are provided if a more favor 
able flow of the air is obtained thereby, and ob 
viously the cowl 2, or both the casing and the 
COwl, might be of irregular section. Nor is it 
necessary that the Section of the passage 3 should 
be uniform throughout but may be varied toward 
the outlet, or in the opposite direction, if found 
Suitable. 

Referring now to Fig. 4, this shows a central 
inlet pipe 2 in the cap f which performs the 
function of the central stay 29, Fig. 1. The 
bracket 4 is dispensed with and replaced by a 
Washer or annulus of resilient and sound dead 
ening material per pipe, 35 being the washer of 
the inlet, and 36 being that of the outlet pipe. 
The Outlet pipe is here inclined upwards at about 
45 degs. 3 is an inner, and 38 is an outer filter 
ing plate of circular shape, and 9 is a filtering 
layer between the two plates which obviously 
must be perforated. The plain plate filter is 
placed on the central inlet pipe 2 with a hole 
in its boss and applied to the tapered inner wall 
of the cap f by a spring 39. 

Referring now to Figs. 6 and 7, the general ar 
rangement of the cleaner is siliiliar to that de 
Scribed with reference to Figs. 1 to 4 but here the 
filter illustrated in Fig. 4 is more elaborate. The 
bracket i 4 is modified as required with respect to 
the central arrangement of the inlet pipe 2. It 
has an inwardly projecting hollow boss 40 to 
which the rear end of the inlet pipe 2 is beaded. 
Mounted on the boss at the rear of the beaded 
portion of pipe 2 is an annular body 26 of sound 
deadening material, such as rubber sponge. Af 
is a plate Supporting the body 26, and 42 is a 
washer of sound-deadening material between the 
plate and the rear end of pipe 2. The outlet 
pipe 8 is made integral with the bracket, 4. 
The cap f is placed on a flange 3, Fig. 7, 

which is riveted to the principal casing . 44 is 
a washer of Sourd-dea dening material which is 
inserted in the outer rim of the cap and bears 
against a flat face on the end of the fange 43. 
25 is the first filter plate whose rim is beaded oyer 
at 90 degs, and insected in the 'washer 44. 45 are 
stays by which the rear-end plate 5 is connected 
to the first filter plate 25, 46 is a ring of sound 
deadening material on the rear-end plate i5 and 
4 is a tapered ring which is inserted in the ring 
46 and Serves as a Support for the filter 8. 

47' is the second filter plate which is cone, 
nected to the stays 45 and spaced from the first 
plate 25, 48 is a layer of Sound-deadening and 
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foraminous material, for instance, rubber sponge, 
between the two plates. These two plates make 
up one of the filter units. The other unit is built 
up from the third and fourth plates 49 and 50, 
with a layer 50' between them. This unit is held as 
on the pipe 2 by a sleeve 5. The four plates 
are perforated and the perforations in one unit 
are staggered with respect to those in the other 
unit. 53 is a hood which surrounds the two filter 
units and is also secured to the stays 45. The re- 10 
turning air from passage 3 flows along the plate 
25 in a passage 20 between the plates 5 and 25, 
partly through the material 48 between the plates 
25 and 47, and partly around the inner edge of 
the first unit at 2. Similarly, the air between 15 
the first and second unit flows partly through the 
unit, and partly around its outer edge at 22. Fin 
ally, the air leaves the hood through a central 
opening 23 surrounding the pipe 2. The pas 
Sage 2, 22, 23 has a gradually increasing Cross 20 
section whose widest portion is at 23. 

It is understood that the horizontal vacuum 
cleaner has only been shown by Way of example 
and that my invention may be adapted to other 
types of vacuum, cleaners, Such as pot cleaners, 25 
vertical cleaners, etc., without departing from 
the gist thereof. 

I claim: 
i. In a vacuum cleaner, a casing, a Suction 

pump and a filter cowl in said casing, said cowl 30 
and said casing defining a return-flow passage 
for the air from said pump, a cap at the rear 
end of said casing to which said passage is con 
nected, an outlet pipe on said cap, and a partition 
of foraminous and sound-deadening material in- 35 
terposed between said passage and Said pipe. 

2. In a vacuum cleaner, a casing, a Suction 
pump and a filter cowl in said casing, said cowl 
and said casing defining a return-flow passage 
for the air from said pump, a cap at the rear end 40 
of said casing to which said passage is connected, 
an outlet pipe on said cap, and an annular par 
tition of foraminous and Sound-deadening na 
terial interposed between said passage and Said 
pipe. 5 

3. In a vacuum cleaner, a casing, a Suction 
pump and a filter cowl in said casing, said cowl 
and said casing defining a return-flow passage 
for the air from said pump, a cap at the rear 
end of said casing to which said passage is con- 50 
nected, an outlet pipe on said cap, and a flat 
partition of foraminous and Sound-deadening 
material interposed between said passage and 
Said pipe. 

4. In a vacuum cleaner, a casing, a Suction 55 
pump and a filter cowl in said casing, Said cowl 
and said casing defining a return-flow passage 
for the air from said pump, a cap at the rear end 
of said casing to which said passage is connected, 
an outlet pipe on said cap, and a filter interposed 60 
between said passage and Said pipe and having 
filtering units with perforated plates, the perfo 
iations in each it being Staggered With respect 
to those in the other unit, and a paSSage defined 
Roy said units, whose free cross sectional area in- 36 
Creases froin the 2nd of Said return-flow passage 
£oward Said outlet pipe. 

5. In a vacuum cleaner, a casing, a suction 
pump and a filter cowl in said casing, said cowl 
and said casing defining a return-fiow passage 70 
ifor the air from Said pump, a cap at the rear end 
of Said casing, to which said passage is connected, 
an outlet pipe On Said cap, and a filter interposed 
between said passage and said pipe and having 
filtering units with perforated plates, the per- Ts 
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forations in each unit being staggered with re 
spect to those in the other unit, layers of sound 
deadening material inserted between the plates 
of said units, and a passage defined by said units, 
whose free cross-sectional area increases from 
the end of said return-flow passage toward said 
Outlet pipe. 

6. An electric vacuum cleaner COmprising a 
partly double-walled casing, a pump- and motor 
unit, a dust filter arranged in front of said unit, 
a filter cowl in said casing which cowl surrounds 
Said filter, and a throttling, long passage defined 
by Said cowl and said casing, for supplying air 
to a cap having an inlet and an outlet pipe. 

7. An electric vacuum cleaner comprising a 
partly double-walled casing, a pump- and motor 
unit, a dust filter arranged in front of said unit, 

30 

a filter cowl in said casing which cowl surrounds 
said filter, a throttling, long passage defined by 
said cowl and said casing, a detachable cap hav 
ing an inlet and an outlet pipe which cap is con 
nected to said passage, is seated on the outer cas 
ing and tightly closes the cowl, interengaging 
filter plates with staggered perforations in said 
cap, and an air-discharge passage defined by said 
plates, with its free cross-sectional area widened 
toward said outlet pipe. 

8. In a vacuum cleaner designed to operate 
with a minimum of noise, in combination, a cas 
ing which is double walled throughout the great 
er portion of its length, a motor within said cas 
ing at One end thereof, a blower adapted to be 
driven by said motor and also disposed adjacent 
said end of the casing, a dirt bag carried by the 
double walled portion of said casing interiorly 
thereof and arranged in advance of said blower, 
an inlet and an outlet opening at the end of said 
Casing remote from said blower, said casing de 
fining an elongated annular uninterrupted outlet 
chamber between the double walls thereof which 
communicates with the exhaust side of said blow 
er and with said outlet opening. 

9. In a vacuum cleaner designed to operate 
With a minimum of noise, in combination, a casing 
which is. double walled throughout the greater 
portion of its length, a motor within said casing 
at one end thereof, a blower adapted to be driven 
by said motor and also disposed adjacent said end. 
of the casing, a dirt bag carried by the double 
walled portion of said casing interiorly thereof 
and arranged in advance of said blower, an in 
let and an outlet opening at the end of said cas 
ing. remote from said blower, said casing defining 
an elongated annular uninterrupted outlet cham 
ber between the double walls thereof which com 
municates with the exhaust side of said blower 
and with said outlet opening, and means for 
throttling the flow of air in said chamber. 

10. In a vacuum cleaner designed to operate 
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with a minimum of noise, in Combination, a cas 
ing which is double walled throughout the greater 
portion of its length, a motor within said Casing 
at One end thereof, a blower adapted to be driven 
by said motor and also disposed adjacent said end 5 
of the casing, a dirt bag carried by the double 
Walled portion of said casing interiorly thereof 
and arranged in advance of said blower, an inlet 
and an outlet opening at the end of Said Casing 
remote from said blower, said casing defining 10 
an elongated annular uninterrupted outlet cham 
ber between the double walls thereof which com 
municates with the exhaust side of Said blower 
and with Said outlet opening, and a labyrinth 
packing assembly adjacent said outlet opening 15 
for throttling the flow of air in said chamber. 

ll. In a vacuum cleaner designed to operate 
With a minimum of noise, in combination, a cas 
ing which is double walled throughout the great 
er portion of its length, a motor within said cas- 20 
ing at one end thereof, a blower adapted to be 
driven by said motor and also disposed adjacent 
Said end of the casing, a dirt bag carried by the 
double walled portion of said Casing interiorly 
thereof, and arranged in advance of said blowe, 25 
an inlet and an outlet opening at the end of Said 
Casing remote from said blower, said casing de 
fining an elongated annular uninterrupted out 
let chamber between the double Walls thereof 
Which communicate with the exhaust side of said 30 
power and with said outlet opening, and an out . 
let passageway between said chamber and said 
outlet opening, said outlet passageway being con 
stricted near its inlet end whereby the flow of air 
in Said chamber is throttled, the effective cross 35 
Sectional area of said passageway increasing to 
ward the discharge end thereof. 

12. In a vacuum cleaner designed to operate 
with a minimum of noise, in combination, a cas 
ing which is double walled throughout the great- 40 
er portion of its length, a motor within said cas 
ing at one end thereof, a blower adapted to be 
driven by said motor and also disposed adjacent 
said end of the casing, a dirt bag carried by the 
double walled portion of said casing interiorly dis 
thereof and arranged in advance of said blower, 
an inlet and an outlet opening at the end of said 
casing remote from said blower, a cap for said 
double Walled casing at the end remote from said 
notor, inlet and outlet conduits passing through 50 
said cap, sound deadening means between said 
cap and said conduits, said casing defining an 
elongated annular uninterrupted outlet chamber 
between the double walls thereof which communi 
ces with the exhaust side of said blower and 65 with said outlet conduit. 

ANDREA GIAMBERTON. 


