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[57] - ABSTRACT

In a vacuum cleaner, a device for producing an audible
signal when operation of the cleaner is initiated and no
dust bag is positioned in the cleaner.

8 Claims, 4 Drawing Figures
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VACUUM CLEANER HAVING SIGNAL FOR
INDICATING ABSENCE OF DUST BAG

BACKGROUND OF THE INVENTION

1. Field of the Invention

Vacuum cleaners have a cover which closes an open-
ing in a wall of a casing and is movable therefrom for
the insertion and withdrawal of a dust bag. In a tank-
type vacuum cleaner a flexible hose has one end de-
tachably connected to an opening in the cover and its
opposite end connected to a wand having a suitable
tool connected to its outer free end. A motor-fan unit
in the casing produces a partial vacuum therein to
cause dirt-laden air to be drawn into the casing from
the cleaning tool through the wand and hose. As the
dust-laden air flows through the air permeable dust bag
in the casing of the vacuum cleaner, the dust and dirt
is removed from the air by the dust bag and air free of
dust and dirt is discharged from the cleaner through a
discharge opening or air outlet. ‘

When a vacuum cleaner is operated for a relatively
long interval of time without a dust bag properly posi-
tioned therein, the dust removed from one area of a
room or enclosure is discharged with the air leaving the
cleaner and distributed over the entire area of the room
being .cleaned. Further, continued use of the cacuum
cleaner under these conditions causes dust in the air to
accumulate on the motor-fan unit which tends to inter-
fere with its proper operation.

2. Description of the Prior Art

It has been the practice heretofore to provide inter-
locking mechanism which prevents a vacuum' cleaner
cover from being latched in closed position on the cas-
ing when there is no dust bag positioned in the cleaner.
With such interlocking ‘mechanism ambient air is
drawn into the interior of the cleaner and mixes with
dust-laden air introduced into the cleaner through the
flexible hose. When the person using the vacuum
cleaner staysin its immediate vicinity it will become ap-
parent immediately that the cover is not latched in its
closed position.

However, a person using the vacuum cleaner some-
times leaves a room practically at the moment the oper-
ation of the vacuum cleaner is started. When there is
no dust bag positioned in the cleaner on such occa-
sions, the vacuum cleaner often ay continue to operate
for a relatively long interval of time with the cover un-
latched, which is objectionable. Further, such inter-
locking' mechanism that functions to prevent a cover
from latching in its closed position when no dust bag is
positioned in the vacuum cleaner is complicated and
adds considerably to the overall cost of manufacturing
the cleaner, which is objectionable.

SUMMARY OF THE INVENTION

It is an object of our invention to provide a vacuum
cleaner having an improved device for producing a sig-
nal when operation of the cleaner is initiated and no
dust bag is positioned in the cleaner.

Another object is to provide such an improved device
which is simple and inexpensive to manufacture and
produces an audible signal with the aid of air.

We accomplish this by providing such a device hav-
ing a passageway which establishes communication
with the interior of the vacuum cleaner casing and the
atmosphere for producing an audible sound with the
aid of air flowing therethrough to the atmosphere. A
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valve member is movable between a first position to
close the passageway and a second position to open the
passageway and is biased to its second open position by
resilient means.

When a probing element, which is operatively associ-
ated with the valve member, engages a dust bag posi-
tioned in the casing, it functions to- move the valve
member to its first closed position and the signal device
remains silent. When the probing element fails to en-
gage a dust bag because no bag is positioned in the
cleaner, the probing element, due to the biasing action
of the resilient means, functions to move the valve
member to its second open position. When this occurs
a part of the air flowing in the casing will be diverted ,
and flow through the passageway of the device to atmo-
sphere to produce an audible sound.

BRIEF DESCRIPTION OF THE DRAWING

In the drawing, FIG. 1 is a side view, partly in section,
of a suction cleaner having a device embodying our in-
vention for producing a signal when operation of the
cleaner is initiated and no dust bag is positioned in the
cleaner; :

FIGS. 2 and 3 are enlarged fragmentary sectional
views of the signalling device shown in FIG. 1 to illus-
trate details; and

FIG. 4 is a fragmentary. view taken at line 4—4 of
FIG. 3.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to FIG. 1 of thedrawig, the suction cleaner
which we have shown embodying our invention com-
prises a casing 10 having a front end cover 11 and a
rear hood 12. The casing 10 is provided with a handle
14, a front caster wheel 15 and a pair of rear wheels 16.
The front caster wheel 16 rotates about vertical and
horizontal axes to facilitate turning of th cleaner as it
is being moved over a supporting surface.
~ The front end cover 11 and rear hood 12 are detach-
ably secured to the casing 10 in any suitable manner.
As shown in FIG. 1, the front end cover 11 is hinged at
17 to the casing 10 and can swing from and to its illus-
trated closed position in which it can be latched in any
suitable manner (not shown).

The end cover 11 is formed with an air inlet opening
18 to which a suction hose (not shown) can be remov-
ably connected. Suitable cleaning tools may be detach-
ably connected to the outer free end of a wand which,
at its inner end, is connected to the outer free end of
the hose and through which air flows into the casing.

A dust bag 19 is mounted in the casing 10 adjacent
to the front end cover 11 and functions to separate dust
and dirt from air flowing therethrough. The flow of air
through the casing 10 is effected by a motor-fan unit 20
which includes a centrifugal fan 21 carried at one end
of an electrical motor 22. The fan 21 receives air which
passes through the dust bag 19 and the air discharged
by the fan flows through the motor 22 and an air outlet
23 in the rear hood 12. The motor 22 is adapted to be
connected to a source. of electrical supply by suitable
conductors (not shown) and controlled by an electric
switch having an operating button 24 at the top of the
casing.

Although we do-not wish to be limited thereto, the
dust bag 19, which in a broad sense constitutes a dirt-
collecting member, may comprise an end closure 194
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formed of suitable sheet-like material like cardboard,
for example, having a central opening 195. The open
end 19c¢ of a paper dust collecting bag 194 is fixed in
any suitable manner, as by an adhesive, to the inner
face of the end closure 19a.

The casing 10 is provided with a collar or ring 25 at
the open end 10a thereof which is formed with a seat
26 on which the end closure 19a is positioned with the
dust bag 19d extending within the space 27 of the cas-
ing 10. The front end cover 11 is formed with a tubular
member 28 projecting inward therefrom. The tubular
member 28, the outer end of which defines the air inlet
opening 18 in the front end cover 11, projects through
the opening 195 in the end closure 19a into the interior
of the paper bag 19d.

In order to provide an airtight seal between the front
end cover 11 and open end 10a of the casing 10 a resil-
ient gasket 29 of annular form is retained in a recessed
portion 25a of the rim or collar 25. The interior of the
front end cover 11 is provided with a wall 30 of annular
form which projects inward toward the open end 10a
of the casing 10. When the front end cover 11 is in its
closed position the inner end 30z of the wall 30 bears
against the gasket 29 to from an airtight seal between
these parts.

An annular sealing member 31 is disposed about the
tubular member 28 and frictionally positioned thereto.
The sealing member 31 is prevented from moving axi-
ally of the tubular member 28 by a ring-shaped flange
32 which is disposed about the tubular member and
projects inward from the closed end of the front end
cover 11.

With a dust bag 19 positioned in the casing 10 and
the front end cover 11 in its closed position the sealing
member 31 bears against the end closure 19a and the
flange 32 in turn acts and bears against the sealing
member. In this way the sealing member 31 is com-
pressed between the tubular member 28 and end clo-
sure 194 around the opening 19b in the latter. This en-
sures that all of the dust-laden air entering the cleaner
at the air inlet opening 18 will pass into the dust bag 19.

In accordance with our invention we provide a device
33 which produces a signal when operation of the vac-
uum cleaner is initiated and no dust bag 19 is posi-
tioned in the casing 10. The signalling device 33 is dis-
posed within the interior of the front end cover 11 and
forms a unitary part thereof.

The device 33 is mounted in the end cover 11 in a
hollow boss 34 having a passageway 35 extending
therethrough. A member 36, which is disposed in the
passageway 35, comprises a hollow sleeve 37 which is
in threaded engagement with the wall of the passage-
way 35, as indicated at 38. The boss 34 is formed with
an internal shoulder 39, the parts of the sleeve 37 at the
left and right of the shoulder 39 being of different di-
ameters. It will now be understood that the member 36
can be inserted into the hollow boss 34 and threadedly
connected thereto at 38. :

A cup-shaped element 40 having a cavity 41 snugly
fits within the inner end of the sleeve 37. A metal reed
42 is held against a shoulder 43 within the sleeve 37 by
the extreme open end of the cup-shaped element 40. A
helical spring 44 disposed within the cavity 41 between
the closed end of the cup-shaped element 40 and the
reed 42 biases and urges the latter against the shoulder
43. The closed end of the cup-shaped element 40 is
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formed with a central opening 45 and a flange 46 of cir-
cular form which is disposed about the opening 45.

The opening 45 serves as a seat for a valve 47 which
is movable between closed and open positions. The
valve 47 is recessed to receive one end of a pin 48, the
opposite end of which extends through an opening in
a member 49 which is fixed to the inner end of the boss
34 in any suitable manner, as by cap screws 50, for ex-
ample. The valve 47 is biased to its open position
shown in FIG. 3 by resilient means, such as a helical
spring 51, which is disposed about the valve between
the closed end of the cup-shaped element 40 and a
flange 47a of the valve 47.

During operation of the suction cleaner, dust-laden
air is drawn into the casing 10 through the central
opening 18 in the front end cover 11 and flows through
the tube 28 into the dust bag 19. Dirt is trapped in the
dust bag and air separated from such dirt passes into
the space 27. Air flows from the space 27 into the inlet
of the fan 21 from which it is discharged into the motor
22 to effect cooling thereof. The air finally is dis-
charged from the casing through the outlet 23 in the
rear hood 12.

As seen in FIG. 2, the pin 48, which may be referred
to as a probing element, is engaged by the end closure
19a of the dust bag 19 and functions to hold the valve
47 in its closed position at the opening 45. Under these
operating conditions the opening is closed and the de-
vice 33 is rendered inoperable to produce a signal.
When no dust bag 19 is positioned in the casing 10,
however, there is nothing in the path of movement of
the pin or probing element 48 and it can freely move
to the right, as shown in FIG. 3. This movement of the
pin 48 is effected by the helical spring 51 which urges
the valve 47 to its open position.

When operation of the suction cleaner has been initi-
ated with no dust bag positioned in the casing, air will
be drawn into the casing 10 through the inlet opening
18 and tube 28 into casing 10 by the motor-fan unit 20.
Such air can flow at a relatively high velocity from the
interior of the casing to the atmosphere in a path of
flow which includes an opening 52 in member 49, pas-
sageway 35, opening 45 in the closed end of the cup-
shaped element 40, cavity 41 in the cup-shaped ele-
ment 40 and axially extending passageway 53 at the
closed end of the member 36.

The air flowing through the cavity 41 of the cup-
shaped element 40 past the metal reed 42 will cause the
latter to vibrate rapidly and produce an audible sound.
When such an audible sound or signal is produced, any-
one in the vicinity of the vacuum cleaner will become
aware of the fact that no dust bag 19 is positioned in the
casing 10 and immediately disconnect the motor 22
from the source of electrical supply by pushing the op-
erating button 24 of the motor switch to open it.
Hence, a person can stop the operation of the vacuum
cleaner practically immediately after operation thereof
has been initiated, so that the cleaner cannot be injured
in any way due to the fact that it has been operated for
a very short interval of time with no dust bag positioned
in the casing 10.

When a dust bag 19 now is positioned in the casing
10, operation of the cleaner can be initiated again and
the signal device 33 will be rendered inoperable, as ex-
plained above, with the parts of the signal device in the
relative positions illustrated in FIG. 2.
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A filter 54, which may be formed of suitable material
which is permeable to air, is provided in the axially ex-
tending passageway 53 at the closed end of the member
36. Further, an apertured plate 54 is provided at the ex-
terior. surface of the member 36 upon which may be
provided a suitable warning, such as ‘“SIGNAL WHEN
BAG IS MISSING,” as indicated in FIG. 4. In this way
a person using the cleaner for the first time will under-
stand that no dust bag 19 is positioned in the casing
when an audible signal is produced by the device 33
when operation of the cleaner is initiated.

We claim:

1. In a suction cleaner of the class described having
a casing provided with an inlet and outlet for air
adapted to flow therethrough and a dust bag which is
normally therein for removing dirt from air, the combi-
nation of

a. a device for producing a signal, and

b. means for controiling the operation of said device,

c. said control means including a probing element re-
sponsive to the absence of a dust bag in the casing
to actuate said device to produce said signal.

2. In a suction cleaner of the class described having

a casing provided with an inlet and outlet for air
adapted to flow therethrough and a dust bag which is
normally therein for removing dirt from air, the combi-
nation of

a. a device for producing a signal, said device includ-
ing a probing element movable between first and
second positions,

b. said device being inoperable to produce said signal
when said element is in its first position and opera-
ble to produce said signal when said element is in
its second position,

c. means for biasing said element from its first posi-
tion toward its second position,

d. said element being engageable by a dust bag when
the latter is disposed in the casing to retain said ele-
ment in its first position against the action of said
biasing means to render said device inoperable to
produce said signal, and

e. said element being movable toward its second posi-
tion by said biasing means in the absence of a dust
bag in the casing to actuate said device to produce
said signal. ‘

3. In a suction cleaner of the class described having

a casing provided with an inlet and outlet for air
adapted to flow therethrough and a dust bag which is
normally therein for removing dirt from air, the combi-
nation. of

a. a device for producing a signal with the aid of air,

b. movable valve means to control flow of air for op-
erating said device, and

c. means responsive to the absence of a dust bag in
the casing to actuate said valve means for effecting
flow of air to operate said device and produce such
a signal.

4. Apparatus as set forth in claim 3 in which said de-

vice produces an audible sound with the aid of air
which serves as said signal.
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5. Apparatus as set forth in claim 4 in which

a. said device produces an audible sound with the aid
of air flowing through said casing and

b. said means responsive to the absence of a dust bag
in the casing actuates said valve means to divert a
part of the air flowing through the casing and cause
the diverted air to operate said device and produce
such an audible sound. '

6. Apparatus as set forth in claim 4 in which

a. said device has a passage communicating with the
atmosphere for producing such audible sound with
the aid of air flowing therethrough and

b. said means responsive to the absence of a dust bag
in said casing actuates said valve means to establish
a path of flow of air from within the casing to the
passage of said device and from the latter exteriorly
of said device to the atmosphere to produce such
an audible sound.

7. Apparatus as set forth in claim 4 in which

a. said device has an opening and said movable valve
means includes a valve member for closing the
opening for substantially preventing flow of air
through said device,

b. resilient means to bias said movable valve in one
direction from the opening to cause air to flow
through said device in the absence of a dust bag in
said device, and

c. said valve member closing the opening against the
biasing action of said resilient means responsive to
a dust bag positioned in the casing to effect re-
moval of dirt from air.

8. Apparatus as set forth in claim 4 in which

a. the inlet for air is defined by an opening at one side
of the casing, the casing including a cover which
closes the opening and is movable therefrom for
the insertion and withdrawl of a dust bag,

b. said device being mounted within the cover and
forming a unitary part thereof,

c. said device having a passage to establish communi-
cation with the interior of the casing and the atmo-
sphere for producing the audible sound with the aid
of air flowing therethrough to the atmosphere,

d. said movable valve means comprising a valve
member which is'movable between a first position
to close said passage and a second position to open
said passage, said valve means including structure
to urge said valve member to its second open posi-
tion, and

€. said means to actuate said valve means including
a probing element operatively associated with said
valve member (1) which is engaged by a dust bag
positioned in the casing and functions to move said
member to its first closed position and (2) which
enables said structure to urge said valve member to
its second open position when a dust bag is not po-
sitioned in the casing with the resuit that a part of
the air flowing in the casing will be diverted and
flow through said passage to the atmosphere to

produce the audible sound.
?lt * * * *



