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My invention relates to vacuum cleaners and
particularly to means for reducing the noise and
vibration in & vacuum cleaner having a vertlcally
arranged motor-fan unit.,

In a vacuum cleaner wherein the motor-fan
unit is arranged vertically and the air is drawn
in at the top of the fan and expelled from the
bottom thereof, there are two oppositely directed
forces acting on the unit when the latter is in
operation. First, there is the weight of the unit
which acts vertically downwardly and is con-
stant. Second, there is the force resulting from
the air pressure difference created by the fan
which, with the direction of flow as described,

; acts vertically upwardly. This second force varies

with variations in the suction produced by the
fan, which, although the fan speed is constant,
is caused to vary by changes in the resistance to
flow of the air. Such a change occurs, for in-
stance, when the nozzle or other ¢leaning imple-
ment is removed from a surface being cleaned.

Slighter changes occur almost constantly during’

the operation of the cleaner as the cleaning im-
plement is moved over such surface. These
changes, which affect the forces acting on the
motor-fan unit, cause the latter to v1bra.te and
thus to produce noise.

In accordance with my invention I propose to
support the motor-fan unit within a. casing in
such manner that the air pressure difference cre-
ated by the fan lifts the unit, and I resist such
upward movement of the unit by resilient means.
Hence, the motor-fan unit floats, so to speak, in
the air stream produced by the fan and is able
to move vertically upon changes of the suction
effect produced by the fan, without such move-
ment being communicated to the casing of the
vacuum cleaner. Hence, substantially all of the
vibration is confined to the motor-fan unit, which
results in a quieter operatxon of the vacuum
cleaner.

Further objects and advantages of my inven-
tion will be apparent from, the following descrip-
tion considered in connection with the accom-
panying drawings, which form a part of this spec-
ification and on which:

Fig. 1 is an elevational cross-sectional view of

a vacuum cleaner mcluding one embodiment of -

my invention;

. Pig. 2 is a cross-sectional view of a portion of
thev vacuum cleaner similar to that shown in full
in Fig. 1, but including another embodiment of
my invention; and

Fie. 3 is a cross-sectional view of a portion of
a vacuum cleaner similar to that shown in full

in Fig. 1, but including a third embodiment of

my invention.
Referring more particularly to Fig. 1, reference

- character 10 designates an annular base member

provided with a caster (I and & pair of small

(CL 183—-37)

wheels 12 for supporting it on a surface. A sec-
ond annu'ar member 3 is spaced above member
18 by means of an outer cylindrical member 4
and an inner cylindrical member (5. Member 14
is provided with louver openings {6 for the dis-
charge therethrough of air. A circular plate 17 is

. supported by member 10 and serves to close the
circular opening in annular mermber 10. A hose
coupling member 18 is secured in cylindrical mem-
ber (4 and is provided for the connection thereto 14
of a hose or the like when it is desired to use
the apparatus for blowing. '

A motor casing 19 is provided with a lower an-
nular flange 20 which is supported by and secured
to member 13. .The upper part of casing 19 is 15
provided with an opening 21 which serves as an
inlet for air: A ring-shaped cushion of rubber,
leather or other similar material 22 is secured
around the periphery of opening 21, A rigid yoke
member 23 is adapted to rest on cushion 22. A g
plurality of springs 24 are secured at their upper

_ends to the extremities of yoke 23 and at their
lower ends to casing (9. In the embodiment
shown, the casing is provided with vertical slots
in which the springs 24 are located and with g5
- apertures below the lower ends of the slots to
receive the lower ends of the springs. The vari-
ous parts are so dimensioned that, when the
yoke 23 is resting on cushion 22, the springs 24
are stressed very slightly, if at all.

A plurality of springs 25 are secured to yoke 23
‘and extend through openings formed in the top
of casing 9. The lower ends of springs 2% are
suitably secured to the frame of an electric mo-
tor 26, the axis of which is arranged to extend
in a vertical direction. ‘The upper end of the
motor is provided with a cushion member 27 of
rubber, leather or the like. Springs 25 are so
designed that, when placed under tension due to
the ‘weight of the motor unit, there is a space 40

30

35

~ between cushion 27 and that portion of yoke 23

which is directly above it, and that, when the
motor is moved up, as will be described later, so .
‘that cushion 27T contacts yoke 23, springs 25 are
- under little or no tension.

The motor 26 is provided with an armature
shaft 28 to which is secured for rotation there-
with a centrifugal fan 28 comprising, in the em-
bodiment shown, three rotors. A fan housing 30
is secured to the motor housing by means of 50

brackets 31 and serves to enclose all except the
lowermost rotor of the fan. Motor 26, fan 28
and housing 30 comprise what may be termed a
motor-fan unit. A flexible sealing member 32 of
generally annular configuration is secured to 55
the upper part of fan housing 30 and to casing
i9. This sealing member prevents the back flow
of air from the discharge of the fan to the intake
thereof and makes possible the existence of dif-
ferent pressures on either.side of the sealing 60
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member. It will be noted that the upper surface
33 of the fan housing, bounded by sealing mem-
ber 32, is greater than the cross-sectional area
of the air inlet 21. If the upper part of the

ian housing were not horizontal but, for instance, -

cone shaped, it would ke the projection of this
surface on a horizontal plane which should be
greaster than the inlet opeming 21. It is this
horizontal area of the fan housing against which
the air pressure difference created by the fan
acts to raise the motor-fan unit. In order that
the force so produced shall be sufficient o over-
come the weight of the motor-fan unit, the re-
spective areas are preferably proportmned -as
above described.

A dust receiving receptacle 34 comprises an
outer cylindrical part 35, a lower annular por-

tion 36 and an inner cylindrical portion 37 con- -

nected to a conduit 38. Cylindrical portion 37
surrounds motor casing (8. An inlet opening
89 is provided near the upper part of dust recep-
tacle 34 and is adapted to receive a hose or the
like leading from a suitable cleaning implement.
Recentacle 34 is supported cn an inturned por-
tion of cylindrical member 14 and on a packing 40
secured to casing 18, Packing 40 comprises a
ring of rubber or the like and effects an airt
tight seal.

The upper end of conduit 38 is in the plane
of the upper end of the outer cylindrical portion
35 of receptacle 34. The upper edge of cylin-
drical portion 35 is formed with an out-turned
flange upon which rests a ring 47 provided with
a packing ring of rubber or the like so as to pro-
vide an air-tight seal. Ring 47 carries a clr-
cular dust separating member 48 made of cloth
which is pervious with respect to air but prevents
the passage therethrough of dust particles. The
center of member 48 is provided with an open-
ing surrounded by a ring 49 adapted to rest on
the flanged upper end of conduit 38. Ring 49
is provided with a packing ring of rubber or the
like in order to effect an air-tight seal. . A cover

member 50 rests upon ring 47 and clamps it -

Cover member 50 is held in
A spiral

against flange 46.
place by means of catch members 51.

spring 52 is secured to the center of cover mem- .

ber 50 and serves to hold ring 49 against the
flanged top of conduit 38. A suitable handle 53

‘is secured to the top cover member 50.

The dust separating member 48 per se con-

‘stitutes no part of the present invention and may

be replaced by any other suitable dust separat-
ing member, such, for instance, as that shown in
application Serial No. 594,181 of Tom C. Bieth,
filed February 20, 1932, which has since matured
into Patent No. 1,946,665.dated Feb. 13, 1934.

The operation of the above described device Is
as follows:.

When the motor and fan are not rotating the
weight of the motor-fan unit is carried by springs
25 which, when under {ension caused by such
weight, supports the cushion 27 on the top of
motor 26 a short distance below yoke 23. When
the fan is rotated it creates a partial vacuum
in the chambers communicating with the inlet of
the fan. This causes air to flow inwardly through

the cleaning implement and hose attached to -
inlet opening 39 and, if the cleaning implement -

is moved over a dusty surface, this air is laden
with dust. The dust thus introduced into recep-
tacle 34 is deposited within the receptacle while
the air itself passes upwardly through dust sep-
arating member 48 and into cover member 50.
From here the air passes downwardly through
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conduit 38, through opening 21 to within the mo-
tor casing and thence to the inlet of the fan

‘housing. The fan discharges the air into the

space between cylindrical members (4 and 15 and
the air escapes through louver openings (6.
There is thus produced in the motor casing a
partial vacuum, while the air outside of the fan
housing is under somewhat greater than atmos-
-pheric pressure. This air pressure difference
tends to raise the entire motor-fan unit until
cushion 27 strikes yoke 23.
ditions springs 25 are under little or no tension.
Further upward movement of the motor-fan unit,
caused by this. air pressure difference, lifts yoke
23 upwardly from ring 22 against the resistance
offered by springs '24. The motor-fan unit comes
to rest at such a point that this upward force is
balanced by the tension of springs 24. The mo-

- tor-fan unit is thus floating, so to speak, in the

air stream produced by the fan.

The greater the resistance to flow of air into
the vacuum cleaner, the greater will be the suc-
tion effect produced by the fan, and hence the
greater will be the air pressure difference. As
the cleaning implement is moved over the sur-
face to be cleaned, this resistance to flow varies.
This causes the upward force acting on the mo-

10

Under these con-

20

25

tor-fan unit to vary, which in turn causes the-

unit to move up and down, but this movement
will not be communicated to the casing or other
stationary parts of the vacuum cleaner. Any
vibration produced In the motor-fan unit will
be absorbed in the springs and not communi-
cated to the rest of the cleaner.

Inasmuch as the springs 25 are ineffective dur-
ing the operation of the cleaner, these springs
could be replaced with nonelastic members for
rigidly securing the motor to the yoke 23. How-
ever, during starting and before sufficient air

pressure difference has been built up to lift the ..

motor unit, vibration would be communicated to
the stationary parts of the vacuum cleaner, where-
fore it is preferred to employ resilient means to

“support the motor from yoke 23
In the modification shown in Fig. 2, the frame .

of motor 28 is provided with eyes 54, or other
suitable means to which may be secured the ends
of springs 556 and 56. The lower ends of springs
B65 are secured to eyes 58 while the upper ends

of these springs are secured to pins 57 which ex- .

tend through openings in casing 19 and are pro-
vided at their upper ends with enlarged portions

.68, The upper ends of springs 56 are secured

to eyes 54 while the lower ends are secured to pins

59 which extend through openings in an annular ;

ring .60 carried by casing (9. The lower ends
of pins 59 are provided with enlarged portions 61.

In this modification, when the motor and fan
are not -operating, the motor-fan unit is sus-

pended from casing 19 by means of springs 85. ¢

Under these conditions springs 56 are unstressed
and pins 59 hang loosely in the openings in ring
60. When the fan is operated and the resultant
air pressure difference moves the motor-fan unit

upwardly, springs 55 become unstressed and pins-¢

59 move upwardly through the openings in ring
60 until the enlarged portion 61 abufs against

the underside. of the ring, whereafter further up-

ward movement of the unit is resisted by springs

56, which are thus stressed. Under these condi-

tions, the motor-fan unit is floating in the air

" stream produced by the fan and is connected to

the stationary parts of the cleaner only through
the stressed springs 56.
-In the embodiment shown in Flzs. 1 and 2 there

1]
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have been shown one pair of springs for support-

ing the motor-fan unit when not in operation
and one pair.of springs for resisting upward
movement of the unit when in operation. Ob-
viously, instead of employing pairs of springs,
there can be used springs in sets of three or any
desired number distributed equidistant around
the periphery of the motor.

In the modification shown . in Fig. 3 a single
spring is employed for both supporting the weight
of the motor when not operating and for resist-
ing the upward movement of the motor-fan unit
when operating. In this embodiment the motor
26 is provided at its upper end with an extension
62. The upper end of extension 62 is provided
with an enlarged “flanged member 63 which is
adapted to engage a spring 64 intermediate of
the ends of the spring. The upper end of spring
$8 is secured to a flanged member 65 which is
adapted to rest on the upper end of casing 19.
The lower end of spring 64 is secured to a flanged
member 66 which is adapted to abut against a
flange 67 carried by casing 19.

When the motor-fan unit is not operating it

is supported by the upper part of spring 64 act-

ing through flange 85 which rests upon the top
of casing 19. Under these conditions, the lower
part of spring 64 is not under stress and flange
66 is some distance below flange 67. When the

air pressure difference created by the fan over-

comes the weight of the motor-fan unit and
moves the latter vertically upwardly, the upper
part of spring 65 becomes unstressed at substan-
tially the same time that flange 66 strikes flange
61. Further upward movement of the umit is re-
sisted by the lower portion of spring 64 which is
now placed under tension. Under these condi-
tions the motor-fan unit is floating in the air
stream produced by the fan and the only connec-
tion between the unit and the rest of the cleaner
is through the lower part of spring 64,

In all of the modifications it will be noted that
the springs are either not stressed or are under
tension. None of the springs are ever under com-
pression. Due to this fact, no means are neces-
sary to prevent the springs from buckling, as
they would do if they were subjected to force of
compression.

While T have
ments of my invention, these have been selected
for purposes of illustration only and my inven-
tion is not to be limited thereto, but its scope
is to be determined by the appended claims
viewed in the light of the prior art.

What T claim is: : .

1. In a vacuum cleaner, a motor-fan unit com-
prising an electric motor having a vertically ex-
tending armature shaft and a fan mounted on
said shaft, means for supporting said unit so as
to permit upward movement of said unit due to

‘the air pressure difference created by said fan,-

and resilient means for resisting said upward
movement.

2. In a vacuum cleaner, a motor-fan unit com-
prising an electric motor having a vertically ex-
tending armature shaft and a fan mounted on
said shaft, resilient means for. supporting said
unit so as to permit upward movement of said

. unit due to the air pressure difference created

by said fan, and resilient means for resisting
said upward movement. i

3. In a vacuum cleaner, a stationary casing, a

motor-fan unit comprising an electric motor
within said casing and having a vertically ex-
tending - armature shaft and a fan mounted on

described three preferred embodi-

3

said shaft, means for supporting said unit from

said casing so as to permit upward movement
of said unit with respect to said casing due to the

. air pressure difference created by said fan, and
- resilient means reacting between said casing and -

said unit for resisting said upward movement.
4. In a vacuum cleaner, a stationary casing, a

" motor-fan unit comprising an electric motor

within said casing and having a vertically extend-
ing armature shaft and a fan mounted on said
shaft, means for resiliently supporting said unit
from said casing so as to permit upward move-
ment of said unit with respect to said casing due
to the air pressure difference created by said fan,
and resilient means reacting between said casing
and said unit for resisting said upward movement.

5. In a vacuum cleaner, a stationary casing, a
motor-fan unit comprising an electric motor
w.thin said casing and having a vertically ex-
tending armature shaft and a fan mounted on
said shaft, a rigid member supported by said
casing so as to be movable in a vertical direction,
means for supporting said unit from said mem-
ber, and resilient means between said casing and
said member for resisting upward movement of
said member.

6. In a vacuum cleaner, a stationary -casing,
a motor-fan unit comprising an electric motor
within said casing and having a vertically ex-
tending armature shaft and a fan mounted on
said shaft, a rigid member supported by said
casing so as to be movable in a vertical direc-
tion, resilient means for suspending said unit
from, and in spaced relationship below, said

member whereby upward movement of said unit

due to the air pressure difference created by
said fan causes said unit to abut against said
member, and resilient means between said casing
and said member for resisting upward movement
of said member, :

7. In a vacuum. cleaner, a stationary casing
having an air inlet opening in .the upper part
thereof, a motor-fan unit comprising an electric
motor within said casing having a vertically ex-

tending armature shaft, a fan mounted on said -

shaft and a housing around said fan and sup-
ported by said motor, flexible sealing means be-
tween said housing and said casing, the projected
area on a horizontal plane of said housing be-

ing greater than the cross-secticnal area of said

inlet opening, means for supporting said unit
from said casing so as to permit upward move-
ment of said unit with respect to said casing due
to the air pressure difference created by said fan,

and resilient means reacting between said casing

and said unit for resisting said upward move-
ment, ) : .

8. In a vacuum cleaner, a stationary casing,
a motor-fan unit.comprising an electric motor
within said casing and having a vertically extend-
ing armature shaft and a fan mounted on said
shaft, resilient means secured at the upper end
to said casing and at the lower end to said unit
for supporting said unit, and resilient means se-
cured at the upper end to said unit and at the
lower end to said casing for resisting upward
movement of said unit caused by the air pressure
difference created by said fan.

9. Tn a vacuum cleaner, a stationary casing,

a motor-fan unit comprising an electric motor T

within said casing and having a vertically
extending armature shaft and a fan mount-
ed on said shaft, a plurality of springs secured

15

25

59

Tt
L

at their upper ends to said casing and at their

lower ends to said unit for supporting said unit,

75
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“ and a plurality of springs secured at their upper

ends to said unit and at their lower ends to said
casing for resisting upward movement of said
unit caused by the air pressure difference created
by said fan.

10. In a vacuum cleaner, & stationary casing,
a motor-fan un.t comprising an electric motor
within said casing and having a vertically ex-
tending armature shaft and a fan mounted on

- said shaft, a plurality of springs secured at their

lower ends o said unit and at their upper ends
to said casing for supporting said unit, the upper
ends of said springs having limited movement
with respect to said casing, a plurality of springs
secured at their upper ends to said unit and
at their lower ends to said casing for resisting
upward moverment of said unit caused by the air
pressure difference created by said fan, the lower
ends of said last mentioned springs having limited
movement with respect to said casing.

11. In a vacuum cleaner, & stationary casing,
a motor-fan unit comprising an electric motor
within said casing and having a vertically ex-
tending armature shaft and a fan mounted on
said shaft, & spring secured intermediate of its
ends to sald unit, means secured to the upper
end of said spring and adapted to rest on said
casing for supporting said unit, and means se-
cured to the lower end of said spring and adapted
to abut against said casing for resisting upward
movement of said unit caused by the air pressure
difference created by said fan.

12. In a vacuum cleaner, a base portion, a dust
receiving receptacle supported on said base por-
tion, said receptacle formed with an annular low-
er part, a casing supported on said base portion
and extending intc the space surrounded by said
annular lower part, a conduit extending upwardly
from said space, means for causing air to flow
into said conduit, said receptacle formed with an
air inlet opening, a motor-fan unit comprising an
clectric motor within said casing having a ver-
tically extending armature shaft and a fan
mounted on said shaft, means for supporting said
unit from casing so as to permit upward move-
ment of said unit due to the air pressure differ-
ence created by said fan, and resilient means

reacting between said casing and said unit - for’

racisting said upward movement.

13. In a vacuum cleaner, & base portion, a dust
receiving receptacle supported on said base por-
tion, said receptacle formed with an annular
lower part, a casing supported on said base por-
ticn and extending into the space surrounded by
said annular lower part, a conduit extending up-
wardly from said space, means for causing air to
flow into said conduit, said receptacle formed
with an air inlet cpening, & motor-fan unit com-

prising an electric motor within said casing hav-

ing a vertically extending armature shaft and
a fan mounted on said shaft, resilient means for
supporting said unit from said casing so as to
permit upward movement of said unit due to
the air pressure difference created by said fan,
and resilient means reacting between said _casing
and said unit for resisting said upward move-
ment. T

14. In & vacuum cleaner, a base portion, & dust
receiving receptacle supported on said base por-
tion, said receptacle formed with an annular
lower part, a casing supported on said base por-
tion and extending into the space surrounded by

5,021,208

safd annular lower part, a conduit extendihg up-
wardly from said space, means for causing air -
to~flow into said conduit, said receptacle formed
with an air inlet opening, a motor-fan unit com-
prising an electric motor within said casing hav- &
ing a vertically extending armature shaft, a fan
mounted on said shaft and a housing around said
fan and supported by said motor, flexible sealing
means between said housing and said casing,
mesns for supporting said unit from said casing 10
so as to permit upward mcvement of said unit
due to the air pressure difference on either side
of sald sealing member created by said fan, and
resilient means reacting between said casing and
said unit for resisting said upward movement. 15
15. A vacuum cleaner comprising a dust col-

- lecting receptacle having impermeable walls and

having a passageway extending through the same,
a casing within a part cf said passageway, a8 mo-
tor-fan unit comprising an electric motor in said 20
casing having a vertically extending armature
shaft and a fan mounted on sald shaft to draw
air through said passageway, means to admit-air
to said receptacle, a cover removably secured to
said receptacle and serving to direct air from 25
within said receptacle to said passageway, means
for supporting said unit from said ¢asing so as to
permit upward movement of said unit due to the
air pressure difference created by sald fan, and
resilient means reacting between said casing and 30
said unit for resisting said upward movement.

16. A vacuum cleaner comprising a dust col-

- lecting receptacle having impermeable walls and

having a passageway extending through the same,

a casing within a part of said passageway, & mo- 33
tor-fan unit comprising an electric motor in said
casing having a vertically extending armature
shaft, a fan mounted on said shaft to draw air
through said passageway and a housing around
said fan supported by said motor, means to ad-
mit air to said receptacle, a cover removably se-
cured to said receptacle and serving to direct air
from within said receptacle to said passageway,
flexible sealing means between said housing and
said casing, means for supporting suid unit from 45
said casing so as to permit upward movement of
said unit due to the air pressure difference on
either side of said sealing means created by said
fan, and resilient means reacting between said
casing and sald unit for resisting said upward 50
moveément. . '

17. A vacuum cleaner comprising a dust col-
lecting receptacle having impermeable walls and
having & passageway extending through the
same, a casing within a part of said passageway, 56 )
a motor-fan unit comprising an electric motor in
said casing having a vertically extending arma-
ture shaft, a fan mounted on said shafttodraw air
through said passageway and a housing around
said fan supported by said motor, means to admit 60
air to said receptacle, a cover removably secured
to said receptacle and serving to direct air from
within said receptacle to said passageway, flexible
sealing means between said housing and said cas-
ing, resilient means for supporting said unit from 65
said casing so as to permit upward movement of
said unit due to the-air pressure difference on

40

-either side of said sealing means created by said

fan, and resilient means reacting between said
casing and said unit for resisting sald upward {4

movement, .
AXEL ALBERT FORSBERG.



