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My invention relates to vacuum cleaners and
more particularly to the kind of vacuum cleaner
employing a dust bag enclosed in an alr-t1ght
casing.

The primary object of my mventmn is to0 per-
mit the advantageous use of a larger dust bag
for a given size of casing than has heretofore
been possible in this kind of cleaner by providing
movement in an air-tight casing of a folded dust
bag to adjust the dust bag to the work and ob-
tain higher cleaning efficiency.

" Further objects and advantages will be appar-
ent from the following description considered in

connection with the accompanying drawings,
which form a part of the spec1ﬁoat1on and on

which:

Fig. 1 is a side view, partially in cross—sectlon, '

of a vacuum cléaner unit embodying my inven-

tien in preferred form;

Fig. 2 is a transverse cross-sectional view taken

" on the line 2—2 of PFig. 1;

25

30

Fig. 3 is a longitudinal cross-sectional view of

a portion of the device shown in Fig. 1 uuth the

dust bag fully extended;
Pig. 4 is g side view in Cross- secuon of a vacuum

cleaner unit embodying a somewhat modified

form of my invention;
~ Fig. 5 is a cross-sectional view taken on the hne

55 of Fig. 4;
Fig. 6 is an end view of a cage forming part of

the structure of Fig. 4;

Fig. 7 is an end view of part of the casing of

- -.the unit shown in Fig. 4;

3b
40

- 45

- 50

pervious material.

Fig. 8 is a horizontal cross-sectional view of a

portion of a vacuum cleaner unit embodying my

invention in still another form; and

Figs. 9 and 10 show further embodiments of the
invention..

The vacuum cleaner unit, as shown in Fig. 1,
comprises an outer air-tight casing including &
barrel portion (0, preferably cylindrical in form
and made of metal or other suitable stiff, im-
Barrel 10 is open at each end.
At the inlet end barrel 10 is provided with a. ring
i suitably secured thereto, while at the outlet

“end a ring 12 is secured thereto. Suitably mount-

ed within the casing adjacent to its outlet end

is an electric motor 13, upon the shaft of which

is mounted & centrifugal fan 4. Fan {4 com-
prises a pair of rotors mounted on a hub 5. The

fan is surrounded by a housing 16 suitably sup-

- ported in the casing and including a front wall
18 and an intermediate wall T between the two
. rotors of the fan. The walls {7 and i8 are pro- -
wded with centrally located apertures 19 and- 20'

(Ci. 15—16)

respectively. Aperture 20 is screened by a per-
forated plate 21 which permits the passage of air
therethrough. Plate 21 carries a centrally located
pin 22 to which is secured an abutment mem-

ber 23. 5

Secured to the inside of barrel 10 of the easmg

in the plane of abutment member 23 is an an-

nular ring 24 having a flange 25 in a vertical
plane. A filter 26, which may comprise a ring
carrying one or more pieces of cloth 21, between 10
which may be located a filter material 28, fits
snugly within barrel 10 and abuts against ring-
24 and abutment 23. A perforated plate or frame
29 is disposed in front of the filter and may serve

'to ‘hold the ﬁlter in place against the abutment 15

23 and the ring 24.
A cylindrical cage 30 havmg openwork wall
structure, preferably made of wire mesh and

suitably reinforced to be rigid, is locatéd within
the cleaner casing between the frame 29 and the 20

inlet end of the casing. The cage is adapted to
slide in the casing and is supported therein by
means of rounded projections 3f secured at points
around the circumference of the cage and adapt-
ed to slide on the inside smooth wall of the 25
casing. 'The cage should be made of material
having sufficient stiffness so that it will not col-
lapse but will retain its original form. A helical
spring 32 is located between the end or bottom

of the cage and the frame 29 and is preferably 30

secured to both of these members. |,
. Within the casing and disposed within the cage

is a dust separator comprising a ring 33 provided

with an outwardly extending flange 34 to which

is secured a suitable packing 35. A bell-shaped 35

member 36, forming one end of the cleaner cas-

ing, is clamped to barrel 10 by means of suitable
- snap fasteners, such as those illustrated at 31

in Fig. 5, and clamps the packing 3% and flange
34 between it and the ring (1. Suitably secured 40

 to ring 33 is a dust bag 38 made of flexible ma-

terial adapted to retain dust but pervious to air,

such as cloth. Inthe embod.lment shown. in Figs.

1 tarough 3, the bag 38 has a tapered form, the
larger end of the bag being secured to ring 33 45

while the smaller ‘end of the bag is closed. The

length of the bag 38 is greater than the length
of cage 30, as is clearly shown in Fig. 3. Hence,
when the bag is placed in the cage, the former.
becomes folded, as indicated at 39. The fact 50

 that the bag is tapered at its rear end provides

space for these folds or wrinkles and it is prefer- .

able that the wrinkles be at the rear end of the

bag rather than at the mouth of the bag. Fur-
thermore, even though the- wrmkles are at the 65
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mouth of the bag when the former is first placed

in cage 30, they will soon work to the rear due to
the passage of air through the bag and due to

the movement of cage 30, as will be later ex-
plained.
The outlet end of barrel 10 is closed by means

.of a cylindrical member 40 which is secured to

ring 12 by means of snap fasteners 4f. The mem-

ber 40 is provided with a centrally located outlet

42 which is threaded. Member 36 is provided

with a centrally located threaded inlet 43. A

coupling 44 is adapted to be screwed into either
inlet 43 or outlet 42. Coupling 44 is provided
with an opening 4% which is adapted to receive
a hose 45a which may be connected to a cleaning
implement 45b. A pair of runners 46 are secured

at their front ends to ring (1 and at their rear

ends to ring 12. The runners serve to support

the vacuum cleaner and permit of easily pulling
it by means of the hose over the supporting sur-

face. The cleaner is provided with a handle 47

located above the center of gravity of the device -
A switch 48 controls the operation
- of the motor while contact members 49 are adapt-
ed to engage an electric plug fer supplymg cur-

as a whole.

rent to the motor.
It will be noted that the opening in barrel 10

adjacent to ring Il has a diameter as great as.

that of any part of the casing. It is therefore
possible. to withdraw cage 30 and with it the

spring 32 and plate or frame 29 through the inlet
end of the casing. When this has been done,

- filter 26 may be withdrawn and cleaned or re-

39

40
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placed. When emptying dust bag 38, it is not.

necessary to remove the cage, but simply to un-

clamp member 36 and withdraw the bag from the
cage.

Various parts of the cleaner are so d:mensmned |
that when assembled, but with the fan not op-

erating, spring 32 holds the front of cage 30
lightly against- the flange 34 of ring 33. The
flange hence acts as a stop for limiting the move-

cleaner.

In operatmn the electric motor 13 drives the‘_
fan 14, which causes a current of air to flow
through the barrel 10 from the inlet to the outlet.

If a hose is connected to coupling 44 and to a suit-
able cleaning implement which is moved over a
dusty surface, dust-laden air will be drawn in
through opening 45 in the coupling and into bag
38. Here: the dust will be deposited and the air
will pass through the bag and through the open-
work walls of cage 30, through filter 26 and into
the fan. From the fan the air will be discharged
through and around the motor {3 to the outlet 42.

The dust deposited within bag 38 has a tend-
ency to clog the pores of the bag and to increase

the resistance to flow of air through the bag.

Obviously, the greater the surface of bag 38, the
greater will be the amount of dust required to
clog the bag and the less will be the resistance to

the flow of air for a given amount of dust. By

making a bag longer than the space in which it

bag in a wire cage or the like, whereby the bag

becomes folded, I am enabled to use a dust bag-

having a much greater surface than would other-
wise be the case. Therefore it is neccessary to
clean the bag less frequently, and less power on
an average, is required to operate the fan. - .

~ The internal diameter of the cage 30 should be

somewhat greater than the external diameter of

the bag in order that the bag will not be pressed

against the sides 01' the cage, as this would tend

- 32 moves the cage back toward the inlet.

2, 022 249 | - - |
to prevent movement of the cage within the bar-

rel due to the fact that the front of the bag is
secured to the barrel. Also, I prefer to make the
bag tapered toward its closed end. This facili-
tates insertion of the bag into the cage and pro- 5

vides space for the folds or Wrinkles to be formed

near the closed end of the bag where they will -
not interfere Wlth the admmulon of dust mto |

the bag.

When the fan is in epera.twn and-air is ﬂow— 10
ing through the bag, the resistance to flow of

the air through the bag results in a pull on the

bag. This pull is transmitted to the end of cage
30 and causes the cage to move within the casing
by compressing spring 32 which opposes and 15 -
limits the movement of the cage. When the mo-
tor is shut off, this pull disappears and the spring
Like-
wise, when the cleaning implement is closed to
some extent, as by being placed relatively tightly 20
against an article to be cleaned, less air flows into
and through the bag, and hence the pull on the
bag is less. Consequently, the repeated placing
of the implement on, and removing it from, the
surface to be cleaned, as is done in the normal 25

-~ cleaning operatlon can cause the cage to move

back and forth. This movement of cage 32
helps to work folds in the bag which may have
formed adjacent to the inlet thereof toward the -
back of the cage. It also eauses the bag to fold 30
more or less as the cage moves back and forth and
thus dislodge a portion of the dirt which may

have adhered to the upper part of the bag. This

increases the effectweness -and emc:tency of the - -
apparatus. - q
I have found that a convenient way of 1nsert-

ing the bag is to first start the fan and then allow
the bag to be drawn into the :cage due to the

suction. - Unless the bag presses against the side
of the cage the bag will be pulled into the cage 40..
by the suction so that substantially all the fold- =~

. ing is at the bottom of the cage. To avoid hav-
ment of the cage towa.rd the inlet end of the

ing the bag press against the cage, the cleaner

unit may be stood on end with the mouth of the

cage upwards while the bag is allowed to be 45
drawn downwardly by the suction.

In Figs. 4 through 7. there is shnwn a some- -

what modified embodnnent of my mvention

This differs from the form shown in Figs. 1
through 3, chiefly in the fact that the filter 26 5o

"has been omitted. This makes it possible to in-

sert the cage 30 from the outlet end of the barrel
[0 before the motor and fan are instailled. The

. cage, in this case, does not have to be removed

in order to clean or renew the fllter. Inasmuch 55

as the cage does not have to be removed through

the inlet end of the casing, the ring 11 may be
made with an inwardly extending flange 50
against which the flange 34 and packing 35 may
bear. 'This in turn reduces the outer diameter 60

of thering {1 and results in a neater appeara.nee
. for the cleaner.

In this embod1ment sprlng 32 abuts against

. rerforated plate 21, a ring of insulating material
is to be contained and then supporting such a

51 being placed therebetween For this purpose, 65
the last turn of the spring may be enclosed in a
piece of rubber tubing. The motor 13 is suitably
stipported within the casing and insulated there-
from by means of rubber and spring supports 52.

‘The provision of a ring 51 completely insulates 70

the motor and fan housing from the other parts
of the cleaner whereby, should a ground occur in

‘the motor, the current will not be conducted
" through the casing of the vacuum cleaner.

A fllter €9, which may be similar to ﬂlter 26 75
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shown in Fig. 1, is located between the motor_ and

the outlet opening 42. A series of vanes 53 may

be located adjacent the outlet opening to deflect

the air discharged from the cleaner upwardly
away from the surface upon which the cleaner
rests.

As shown in Fig. 6 the open end of cage 30 is
provided with a ring 54 which has three out-
wardly extending flanges 55. A pair of abutments
56 are secured to the inside of barrel 10, pref-
erably in conjunction with the means for secur-
ing fasteners 37 to the casing, and serve to limit

‘the movement of cage 30 toward the inlet end

of the casing by engaging flanges §5. The ring
i2 is provided with three flanges 97, as is shown

in Pig. 7. Flanges 57 are provided with threaded

openings 58 which receive bolts 39 which secure
the motor support 52 fo the ring 2. Inasmuch

as the cage 30 must be inserted into the barrel

i0 from the outlet end thereof, it 1s necessary that
the flanges 55 on the casing be so arranged that

they will not be obstructed by the flanges 31 on
ring #2 when the cage is inserted. As is appar-

ent from Figs. 6 and 7, the respective flanges
2re so arranged that they do not interfere with
¢ach other.

The operation of this form of my invention is
substantially the same as that described in con-
nection with Figs. 1 through 3. The length of
the bag is sufficiently greater than that of the
cage so that the former will be folded when it
is placed in the latter. The movement of the
cage within casing 10 serves to work most of the
wrinkles toward the rear of the cage, as described
in connection with the first embodiment.

The embodiment shown in Fig. 8 is similar to
that shown in Fig. 4, with the exception that the
bag 60 is of cylindrical form instead of .being

tapered. In this case the movement of the cage

within the casing {0 is relied upon to work the
wrinkles to the rear of the cage.

In Fig. 9, both the bag 38 and the cage 81 are
tapered, the former having a greater taper than
the latter. This embodiment operates in sub-
stantially the same manner as that described in
Fig. 1 or 4, the greater space between the rear
of the bag and the rear of the cage allowing ior
folding of the bag at this point. ~

in Fig. 10, there is shown a device Wherem the

front end of the cage 82 is secured tc the bar-

rel 18 by means of tension springs §3. Prefer-
ably, three of these springs are located equidis-
tant from egch other around the circumierence
of the cage. A ring §8 is secured within the
barrel 18 and serves as an anchorage for one end

of spring §3. The other ends of the springs are

secured to the front of cage 82. The operation
of this modification is simiiar to that already
described and need not be. repeated.

While I have shown and described several em-
bodiments of my invention, it is to be understocd
that they are for purposes of iilusiration only

and that my invention is not to be limited except
by the a.m:aendeﬁ claiims viewed in the light of the

prior art.
Wheat I claim is: -
1. In & vacuum cleaner,

from which dust has been removed, means {o
cauge flow of air through said casing, & dust
separator of flexible air-pervious material in saia
casing so positioned therein that the air which
enters as dust-laden air passes therethrough, said
dust separator being mounted in the casing so as

‘to be distensible due to the flow of air, and mov-

f, msi.ng having an
inlet for dust-laden alir and an outlet for air

3.
able means to retain said separator in partially
distended condition, the last mentioned means
being movable by increased distention of said
separator in variable degree depending on the
pressure drop through the dust separator. 5
2. In a vacuum cleaner, a casing having an

inlet for dust-laden air and an outlet for air
from which dust has been removed, means to

cause flow of air through said casing, a dust bag

of flexible air-pervious material in said casing 10
having one end thereof fixed against movement
and so positioned within the casing that all the
air which enters as dust-laden air passes there-
through, said dust bag being distensible due to
the flow of air, a movable member in said casing 15
against which the dust bag is pressed due to
pressure drop therethrough and which resists dis-
tention of the dust bag, and resilient means for

yieldably pressing said member agsainst the dust

hag, whereby on increase in pressure drop said 20
member is moved in one direction and on de-
crease in pressure drop the resilient means moves
said member in the opposite direction.

- 3. In a vacuum cleaner, an air-tight casing pro-
vided with a dust-laden air inlet opening and an 25

- air outlet opening, means for causing flow of air

therethrough, an openwork wall structure mov-
ably mounted in said casing, resilient means for
opposing movement of said structure, and a° dust
bag of air-pervious flexible material disposed in 30

said casing so that dust-laden air flows there-
. into, said bag being of such size and so held in

the casing as to press against and cause move-
ment of said structure due to the flow of air there-
through.

4. In a vacuum cleaner, an alr-tlght casmg pro-
vided with a dusi-laden air inlet opening and an
air outlet opening, means for causing flow of air
therethrough, an openwork wall structure mov-
ably mounted in said casing and providing with 40
sald casing a space for reception of a dust bag, re-
silient means for opposing movement of said
structure, and a dust bag of air-pervious flexi-
ble material in said space, the length of said
bag being greater than the length of said space, ¢
whereby the bag is folded, one end of said dust
bag being fixed against movement and sald dust
bag being so positioned within the casing that sl
the dust-laden air enters the bag, the bag when
inflated bearing against sald structure.

5. In a vacuum cleaner, an air-tight casing
provided with g dust-laden air inlet opening and
an air outlet opening, & fan in said casing ior

e

50

- causing flow of air therethrough, a fized mem-

ber in sald casing, meens for driving said fan, 9°
an openwork wall sitructure movably mounted
in sald casing between said fan and said inlet,
resilient means for opposing movement of said
structure comprising & spring between said
structure and said fixed member, and & dust bag 0
of alr-perviocus flexible material in sald casing
naving one end fixed to the casing, s2id hag be-
ing so large as to bear against sald structure
without being fully distended and so positioned
as to receive all the dust-laden air pa,ssmg 66
through said inlet opsning.

8. In & vacuum cleaner, an elongated cesing,
means for mounting ssid casing horizontally

- above. & horizontal suriace, & cage slidably

mounted in said casing and substantially as wide 70
as the inside of said casing, means for causing
flow of air through said casing, a8 dust-bag dis-
posed in said cage and narrower than said cage,
sald dust bag being positioned to receive all the
dust-laden air passing through said inlet and 76

33
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having one énd fixed to the casing, said bag being

above a horizontal surface,

of such length as to bear against the end of the

cage in partially folded condition when air passes
therethrough, said cage serving to hold said dust-

bag away from the casing, and resilient means
opposing movement of the cage under the in-
fluence of the bearing ef the dust bag agalnst the

end thereof.

7. In & vacuum cleaner an elongated casmg,
means for mounting said casing hormcnta.lly

a cage slidably

- .mounted in said casing and substantially as wide
- .as the inside of said casing and providing. a space

13

for a dust-bag, means for causing flow of air
through said casing, resilient means opposing

- .sliding movement of said cage, and a dusi-bag
.disposed in said cage and narrower than said
-cage and louger than the length of said space,

 said cage serving to hold said dust-bag away irom

20

30

-the casing and said dust bag having one end
cecured to the casing and positioned to receive

21l the dust-laden air entering. through the inlet.
8. In a vacuum cleaner, a casing provided with

an. inlet opening and an outlet opening, means
for causing flow of air therethrough, movable
‘means to retain a dust bag therein in partially
_distended condition, and resilient means for gov-
.erning movement of said retaining means due to

variations in air pressure differential between
opp051te sides of the dust bag.
- 9,In a vacuum cleaner, & ca.smg provided

* with a dust-laden air inlet opening and an air

40

outlet opening, means for causing flow of air

therethrough a dust separator in said casing

position - to receive dust-laden air passing .
through said inlet, movable means to retain the
_dust separator therein in partially distended con-
. dition, a part of the dust separator being mov-
‘able with respect to the remainder, and means

responsive to variations in pressure drop through
the dust separator to govern movement of the

‘movable means so that the movable part of the

dust separator moves progressively f arther in

-cne direction as dist accumulates therein.

2,022,249

10, In a vacuum cleaner, a casing provided
with an inlet opening and an outlet opening,
means for causing flow of air therethrough, a

suction tool, a. hose adapted to connect the suc-

tion tool with the casing, a dust separator in 5
said casing positioned to receive dust-laden air

passing through said inlet, movable means to re-
tain the dust sepa.rator therein in partially dis-
~ tended condition, a part of the dust separator

being movable with respect to the remainder, and 10
means responsive to variations in application of

~ the suction tool to an object to be cleaned to

govern movement of the movable means.

11. In a vacuum cleaner, structure fermmg a
dust bag chamber having a movable wall part, 15
a dust bag mounted in said chamber, means to
cause flow of air through said dust bag, part of
said dust bag being fixed against movement and
said dust bag being distensible to a size too large
for acccmmodation in said chamber whereby on 20

ane distended in said chamber the dust bag
presses against said movable wall part, and
means whereby said wall part is movable in va-
riable degree depending on varietmn in pres-
sure drop through the dust bag. 25
- 12, In a vacuum cleaner, structure forming a
dust bag chamber having a movable wall part, a
dust bag mounted in said chamber, means to
cauce flow of air through said dust bag, part of
<aid dust bag being fixed against movement and 30
sa’d dust bag being distensible to a size too large
for accommodation in said chamber whereby on
being distended in said chamber the dust bag
arosses against said movable wall part and said
movable wall part resists d'stention of the dust 35
bag, and resilient means for yieldably pressing
said movable wall part against the dust bag,
whereby on increase in pressure drop through
the dust bag said movable wall part 1s moved in
one direction and on decrease in pressure drop 40
the resilient means moves saﬁd wall part in the
opposite direction.

GUSTAF EINAR LOFGREN.
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