DISPOSABLE DUST BAG FOR VACUUM CLEANERS AND THE LIKE

BACKGROUND OF THE INVENTION
This is a_cdntinuation—in—part of applicatioh
Serial No. 203,735, filed June 17, 1988.
This invention relates generally to suction or

_vacuum cleaners, and more particularly to a novel and

improved mounting structure for removably mounting dis-

posable dust bags on such a cleaner.

Prior Art
- It is well known to provide disposable dust or
fllter bags for vacuum cleaners. Such bags are usually
formed of a porous paper and define a chamber 1n which
dust and dirt -are collected. When such bags have been
used, they are removed and the bag and'the dirt containad
therein are discarded.

Because such bags ‘are bnly used once and are
discarded when full of dirt and dust, they must be eco-
nomical to produce and market. However, the bags must
be sufficiently durable to permit them to be installed
and removed without damage. They must also provide a
connecting and sealing structure for connecting the bag
to the dirt-laden air discharge of the cleaner which is
easily installed and which provides a reliable seal so
that all of the dirt-laden air enters the filter bag.

It iseknown to provide such disposable .dust
bags with an inlet including a substantially rigid col-
lar, fofmed of cardboard or plastic, and an elastomeric
diaphragm which.engages and provides a seal with a con-

nector of the cleaner.



Examples of disposable dust bag mounting sys~-
tems are illustrated in United States Letters Patent Nos.
2,975,862; 3,150,405; 3,933,451; and 4,274,847. The
latter of such patents disclose a mounting structure
providing a rigid cardboard or plastic cellar and a
plastic diaphragm secured to the body of the dust bag
~around the inlet opening therein. The collar ié providéd
with an opening having an enlarged portion which is sized
to pass over a rib which extends around the end of the
vacuum cleaner coupling. The collar opening alsoc pro-
vides a portion of reduced size which £fits behind the
rib when the collar is shifted laterally to tﬁe mounted
position; Because of the shifting movement required,
the collar must be relatively large. Also, becaﬁse the
diaphragm tends to lock the collaf.in-the mounted posi-
tion, the removal of tha bag after use can be difficult.
' Tt 18 also known in the vacuum &leaner prior
art to provide a hose coupling that is insertéd and then
rotated to a locked or mounted pdsition. United States

Letters Patent No. 4,449,737 describes such a structure.

All of the above-mentioned patents are incorporated

herein by reference in their entirety to illustrate

various prior art structures.

SUMMARY OF THE INVENTION
The present invention provides a novel and

improved mounting system for disposable dust bags for
vacuun cleaners and the like. The mounting system- pro-
vides a low cost structure which is easily mounted and
ramoved and which reliably provides a strong connection

and a reliable seal.



One illustrated embodiment provides a vacuum
cleaner connector having a generally cylindrical wall
extanding to an open end through which dirt-laden air is
discharged by the vacuum cleaner fan. Peripherally
spaced projections extend from the wall substantially
adjacent to the open end thereof. The dust bag is pro-
vided with a substantially rigid collar and an elastomer-
ic diaphragm. The collar provides an opening therein
having portions of reduced diameter sized to closely fit
the o#ter surface of the connector wall and enlarged
peripherally spaced"pbrtions sized to pass back and forth
past the connector projections when the bag is in a
mounting and removal position.

Duripg mounting, the collar is moved onto the
connectof, with the connector projections aligned with
the anlarged portions of the collar opening, and is then.
rotated relative to the connector, causind the portions
of reduced diameter to move in behind the connector
projections to securely lock'the éollar on the connector.
Removal of the bag is accompli;hed by reversing the
direction of rotation back to the mounting and removal
position, after which the bag is removed.

The elastomeric diaphragm is provided with a
caentrally located opening having a diameter substantially
smaller than the end of the coupling, and is adhesively
secured to the collar entirely around the collar opening.
in the illustfated embodiment, the collar is

In fact,
formed of two layers of stiff cardboard with a diaphragm

sandwiched therebetween.
' As the collar is pressed past the connector

projections, the diaphragm is stretched over the pro-

jections and the collar is rotated to the locked posi-
the diaphragm

tion. When in the ldcked position, t
stretches outwardly alonifthe back side o0f the projec-



tions and extends forwardly over the projections and then
inwardly along the forward fance of the projéctionn. This
angagement between the diaphragm and theé prcjections
provides a tight fit and ensures that during use the
collar remains in the locked poéition. The opening in
the diaphragm is initially sized so that the diaphragm
extends inwardly along a substantial portion of the end
of the connector wall with a tight fit. The diaphragm
provides an effective lip seal which prevents air pres-
sure within the bag from causing leakage back aiong the
exterior of the coupling. The lip seal is also provided
along any }ortions of the diaphragm which extend back
along the outer cylindrical surface of the coupling so
that a reliable seal is provided..

In the illustration of the above-described
ambodiment, the bag itsalf is a vertically extending,
alongated bag, and the inlaet is spaced both from the
upper and lower ends of the bag. As the dirt and dust
collect within the bag, it tends to collect within the
lower portion below the inlet, leaving the upper poition
of the bag-substantially clear so that the air can pass
out of the bag without developing a high back pressure

which would substantially decrease.the effectiveness of
the cleaner. Wwhen the dirt co}lected within the bag
abproaches the level of the inlét of the bag, the bag,
with the dirt therein, is rémoveq and discarded so that
a new, empty bag can be installed. '

In accordance with another aspect of the inven-
tion[ there is provided a separate article for coupling
types'of disposable filter bags like or similar to those
in general usage to the connector of the invention which
are otherwise not adapted for direct coupling to the
connector. The disclosed article or adaptor is capable
‘of being installed on-the connector by the user of the



vacuum cleaner without tools or separate fasteners. Once
installed, the disclosed adaptor can remain on the con-
nactor indefinitely while disposable bags, ochce used, are
removed and replacéd periodically. The adaptor, as
disclosed, can take a variety of styles, shapes and
manner of attachment to the connector.

These and other aspects of this invention are
111ustrated in the accompanying drawings, and are more

fully described in the following specification.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic illustration of a vacuum

cleaner wlth a dlsposable dust bag incorporating this
invention 1nsta11ed thereon;

FIG. 2 1is a fragmentary, perspective view,
illustrating the vacuum cleaner connactor and the dust
bag prior to the mounting of the dust bag;

FIG. 3 is a side elevation, partially in sec-
tion, illustrating the connector ‘and dust bag in the
mounting and removal position;

FIG. 3a is a fragmentary view, taken along line
3a - 3a of FIG. 3;

FIG. 4 is_a side glevation, partially in sec-
tion, illustrating the connector and. dust bag in the
fully mounted and locked position;

FIG.4a is a fragmentary section, taken along
line 4a - 4a of FIG. 4; _ '

FIG. 5 is an exploded perspective view of a
first embodiment of an adaptor for coupling a bag assem-
bly to.the vacuum cleaner connector which_delivers dirt
laden air to the bag assémbly:

fIG. S5a is a fragmentary cross-sectional view

of theigomponénts of FIG. 5 in assembled relation;

»



FIG. 6 is an exploded perspective view of a
sacond embodiment of an adaptor for coupling a bag assam-
bly to the vacuum cleaner connector; v

FIG. 6a is a fragmentary cross-sectional view
of the components of FIG. 6 in assembled relation;

FIG. 7 is an exploded perspective view of still
another embodiment of the adaptor for coupling a bag
assembly to the vacuum cleaner connector; and

FIG. 7a is a fragmentary cross-sactional view

of the components of FIG. 7 in assembled relation.

DETAILED DESCRIPTION OF THE DRAWINGS
FIG. 1 schematically illustrates a disposable

dust bag and mounting system incorporating the present
invention applied to a typical ubright_vacuuﬁ cleaner
10. The vacuum cleaner 10 includes a motor and fan
'housing asgambly 11. Such cleanars are.particularly
adapted for carpet and rug cleaning, and in many in-
stances can be brovided with variots tvypes of attachments
for other.types of cleaning operations.

In this illustrated embodiment, dirt-laden air

is discharged by the fan through a flexible hose 12 which
extends upwardly from the housing assembly 11 within a

cloth dust bag 13. The dust bag 13 is connected at 14

to the housing assembly 11, and is supported at its upper

end from the handle 16 of the vacuum cleaner. A dispos-

able dust bag 17 incorporating the- present invention is
inséalied during use within the cloth dust bag 13.
Normally,_the'aioth dust bég 13 is provided with a zipper

18 which can be opened to provide access for the mounting

and removal of the disposable dust bag 17.



Mounted on the upper end of the flexible hose
12 is a connector 19 which is connected to the disposable
dust bag 17, as described in greater detail below, and
through which dirt-laden air passes into the disposable
dust bag 17. The dust bag 17 is provided with a mounting
collar 21 which is remdvébly mounted to the connector 19
so that all of the dirt-laden air from the cleaner enters
the dust bag where the dirt is collected.

The overall structure of the connector 19 and
the méunting collar of the disposable dust bag 17 is best
illustrated in FIG. 2. The connector 19, in the illus-
trated embodiment, is a molded plastic part providing a
generally cylindrical inlet 22 connected by suitable
means to the flexible hose 12. The dirt-laden air enters
the connector 19 through the inlet 22 of the connector
19 and is discharged through a generally cylindrical
outlet portion 23, which in the illustrated ambhodiment
extends at right angles to the inlet 22.

Substantially adjabent:to the end 24 of the
outlet portion 23, the connector is providad with a pair
of peripherally spaced mounting projections 26 and 27,
which cooperate with the collar to securely mount the
collar on the connector 19 when the dust bag 17 is
mounted thereon. As best illustrated in FIGS. 3a and
4a, the rearward walls.26a and 27a of the projections 16
and 27, respectively, extend radiall? and the forward
walls ‘are inclined. '

The mounting collar 21, in the illuS;fated
embodiment, includes two layers 31 and 32 of sStiff,

substantially rigid cardboard, which are laminated with

adhesive to opposite sides of an elastomeric diéphragm
33. The léyer of cardboard 31 is also adhesively secured
- to the wall 34 of the disposable dust bag around the

inlet 35 therein. The dust bag is formed of an air-



permeable paper material of the general type used in the
past to form disposable dust bags for vacuum cleaners
and the like, and is folded and seamed fo define an
elongated bag structure which defines a chamber 3%a in
which the d;rt is collected. |

Preferably, the mounting collar 21 is located
at a location spaced from the upper end 36 and the lower
end 37 of the dust bag. In use, the dirt-laden air
entaers the bag from the connector 19 through the inlet
35, and the material forming the bag allows the air to
pass out through the bag 17 and the cloth dust bag i3 to
the - environment while preventing the passége of the
particles of dirt entrained within the air. Such dirt
tends to collect in the lower part of the bag and because
the inlet is spaced from the upper end 36 of the bag, the
uppaer portion of the bag ramains ralatively claar of
'collacted‘dirt so that substantially free passage of the
air occurs from the dust bag. In normal use, the dust
bag is removed and discarded ‘along with the dirt collect-
ed therein when the level of the dirt approaches the
level of the inlet at the mounting collar. By providing
the inlet at a location below the upper end of the dust
bag, the tendency for back pressure to be built up during
the use of the cleaner is minimized and the efficiency
of the cleaner is maintained until the bag is substan-
tially filled to the level of the inlet provided by the
collar 21.

Referring to FIGS. 2 to 4a, the two layers 31
and 32 of the mounting collar 21 are formed with_identi-
callopenings-41 therein and the diaphragm 133 is formed
#ith a circular opening 42 which is substantially small-
er than the openings 41 in the two collar lavers }1 and

32. _ o



The openings 41 are circular, except for two
radially extending, enlarged portions 43 and 44, which
are sized and positioned to clear the projettions 26 and
27 when the collar is installed on and removed from the

connector 19.

In the illustrated embodiment, the projections.

26 and 27 are located on the top and bottom of the outlet
portion of the connector 19 and the enlarged portions 43
and 44 are oriented with respect to the length of the bag
at about 45 degrees. During installation and removal of
the_disposable bag, the collar is oriented in an angled
position in which the two enlargéd portions 43 and 44 are
aligned with the mounting projections 26 and 27, respec-
tively, as best illustrated in FIGS. 3 and 3a. This.is
the mounting and removal position of the collar 21 with
respect to the connector 19. In such position, the
collar 21 is initially moved to the position illustrated
in FIG. 3a, in which the diaphragm 33 engages the end 24
of the connector 19, and the czrcular portions 40 of the
opening 41 in the'two layers 31 and 32 align with and

closely fit the exterior surface of the outlet portion
the projections 26 and 27
respec-

23 of the connector. TFurther,
are aligned with the enlarged portions 43 and 44,
tively.

During the mounting of the bag on the connec-
tor,

position illustrated in FIG. 3a to
in which the collar extends behind the projec-

The collar is then rotated relative to

the phantom- line

position,

tidn; 26 and 27.

the connector 19 to the fully mounted position illus-

trated in FIGS. 4 and d4a. In such p051t10n, the circu-
lar portions 40 of the collar are positioned behind the

two projections 26 and 27, engaging the rearward walls

uhe mounting collar 21 is pushed from the full- 11ne'
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26a and 27a. Therefore, the collar is locked onto the
connactor.

As best illustrated in FIG. 3a, the diaphragm
opening 42 is substantially smaller than the end of the
connector 19 so that as the mounting collar is pressed
over the end of the connector 19, the diaphragm is
stretched to the position.illustratéd in FIG. 4a, in
which the diaphragm extends outwardly along the rearward
sides 26a and 26b of the adjacent projections 26 and 27
and inwardly albng the forward side of each projection.
In the illustrated - embodiment, the projection 26 is
spaced back from the end 24 of the connector 19 and the
projection 27 is substantially adjacent thereto. Conse-
quently, the collar in its mounted position is indlined
to some extent with respect to a plane perpendicular to
tha outlet portion 36.

As best illustrated in FIG. da, ﬁhe diaphragm
is stretched around the exterior wall of the outlet
portion 23 and also extends 'in along the end 24 of the
connector 19.

' Because the projection 27 is located substan-
tially at the end 24, the diaphragm along that portion
of the connector extends inwardly a small distance beyond
the end 24 but, adjacent to the projection 26, the dia-
phragm engages the end 24 to a lesser extent. In any
event, this engagement between the diaphragm and the
exterior wall of the connector 19 and along tha end 24
thereof provides - a 1lip sé%l which ensures that a
fluidtight joint is provided between the disposable dust
bag-17 and the connector. This ensures that all of the
dirt-laden air passes into the disposable dust bag and
that no leakage occurs. By sizing the opening 42 in the
diaphragm substantially smalleigthan'the end 24 of the
connector, it is ensured that,khe diaphragm maintains
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this lip seal and does not blow through and invert during
the operation of the cleaner.

Further, the diaphragm provides' a very snug
mechanical contact with the end of the connector which
frictionally maintains the dust bag in its mounted posi-
tion and during the use of the cleaner.

' When the level of dirt collected in the dust
bag reaches substantially to the level of the inlet
provided by the mounting ring, the dust bag is rotated
in the opposite'directién to again bring the enlarged
portions 43 and. 44 into alignment with the associated
projections 26 and 27 and the dust bag is easily. removed
from the connector for disposal. Subsequently, a new,
empty disposable dust bag is installed and cleaning
operations can be continued. | _

The rotation of the collar and diaphragm with
raspact to the end connactor during the mounting and
removal of the disposable dust bag, as mentionad abdve,
is resisted by the frictidnal ‘engagement between the
diaphragm and the end of the connactor 19. However, such
friction is not difficult to overcome and the mounting
and removal of the dust bag on the connector are easily
accomplished by the user. However, such friction is
sufficiept to reliably prevent rotation of the collar
back to the removal position during the use of the clean-
er.

Preferably, the face of the collar is provided
with printed indicia 45 to indicate the proper position
for the mounting of the dust bag on the collar and for
its removal. -
With'fhe present invention, a low-cost, reli-
able structure is provided which can be easily installed
and removed by the user, and which ensures that a good

seal is provided between the dust bag and the connector.
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The connector 50 illustrated in FIGS. 5 - 7
has the same general configuration as that shown in the
earlier FIGS. 1 - 4 with the major differehce being the
addition of a peripheral flange 51 and the mounting
collar 21 of the bag 17 is mountable directly on this
connector 50. The conhéctor has the shape of a tubular
el of round cross-section. As in the case of the earli-
er described connector 19, the connector 50 is a thin
walled injection molded plastic bodf of suiﬁable materi-
al such as copolymer polypropylene. The outside diame-
ter of the connector is nominally 2-1/2 inches while the
inside diameter of the connector is nominally slightly
less than 2-3/8 inches, by way of example, and this size
enables the connector and hose 12 to carry an adequate
air flow without undue restriction. A lower vertical
end 52 of tha connector 50, forming its inlet, is re-
caived in the flaexible hose 12 in the same manner as the
previously described connector 19. The connector 50
receives dirty air, delivered fme the fan of the vacuum
cleaner 10 through the hose 12. An upper horizontal end
53 forms the outlet of the connector 50. The outlet end
53 includes a circular nipple portion 54 from which the
flange 51 projects. At its terminus, the exterior of
the nipple portion 54 has a peripheral radially extend-
ing rib 56 (FIG. 6a) formed through the existence of an
immediately adjacent peripheral groove 57. A pair of
diametrically opposite projections rise radially above
the circular periphery of the nipple portion 54 and-lying
in a common radial.plaﬁe. The projections 58 are sub-
stantially identical, each having a circumferential
length substantially less than the circumference of the

nipple portion 54. The projections 58 have a limited

radial éxtent beyond.
5& and broject radially from this nipple portion

the adjacent circular areas of the

nipple
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to a lesser degree than does the flange 51. The projec-
tions 58 include walls. or surfaces 59 which face
rearwardly away from an end face or termifdus 60 of the
nipplae portion 54. _

The base of the flange 51, where it meets the
periphery of the circular nipple portion 54, is spaced
axially inward from the projections 58 .at least a dis-
tance corresponding to the thickness of a mounting collar
61 of a disposable bag assembly 62.° The flange 51 is
dished so that it is concave on a face 63 édjacent the
nipple end 60 and its radially outer periphery 64 is
closely adjacent the radial plane common tb the projec-
tions 58.

" The exterior of the connector inward or up-
stream of the‘flgnée 51 is relatively smooth and circu-
lar, being devoid of any significant surface formations
or axtensions except’for a vertic;l bracket 66 from which
‘the connector 50 is8 suapanded and small circumferentially
extending spaced ribs 67 that help anchor the hose 12 to

the inlet 52,
- A disposable bag assembly 62 shown fragmen-

tarily in FIGS. 5 - 7 is of generally known construction.
The bag assembly 62 comprises foldable porous sheet
material 69 suéh as paper folded or otherwise shaped into
an envelope or pouch that is closaed except for a mouth
openihg 71. While the mouth opening 71 is shown as a die
cut .circular hole, it may take other forms such as a sat
of intersecting radial slits as is known in the art. The
mouth opening 71 is surrounded by a mounting collar or

plate 61 permanently secured to the bag sheet stock by

adhesive or other sﬁitable means. The mounting collar

has a round aperture 72 aligned with the bag sheet open-
ing or aperture 71 so that dirty air can pass into the
interior of the bag assembly 62 through these openings.

T
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Preferably, the bag asseﬁbly 62 includes an
elastomeric diaphragm seal in the form of a thin web or
sheet 73 permanently adhered or otherwise sandwiched
. between two plies 74, 75 of the mounting collar 61. The
rubber seal 73 has a round hole 76 aligned with the
collar and bag sheet apertures with a somewhat smaller
diameter than that of the.collar aperture-72. The mount-
ing collar 61, in the illustrated case,'has its plies
made of cardboard that are generally planar and togetﬁer
form a relatively rigid structure as compared to the bag
sheet 'stock 69. In the illustrated example, the outer
paeripheral edges 76 - 79 of the mounting coilar 61 form
the general configuration of a rectangle although various
other shapes can be used. The mounting collar 61 has
oppositely faciﬁg surfaces 81, 82. The inner ply 74 of
the collar 61 is prefarably glued or otharwise pormanent-
ly attached to the bag sheat material 69 in a zona
circumferentiaily continuous about the mouth opening 71.
Similarly, the collar plies 74, 45 are attached to one
another ‘and to the elastomeric seal 73 in such a manner
that air leakage paths are eliminated across their mating
planes in a known manner.

The bag assembly 62 of FIGS. 5 - 7 is intended
to represent a géneral form of disposable bag for an up-
right vacuum cleaner such as that shown in FIG, 1. The
bag assembly 62, in accordance with the invention, can

be coupled to the connector 50 by an adaptor article

shown in various forms in FIGS. 5 - 7. The adaptor B84

1llustrated in FIGS. 5 and S5a is a one-piece injection

molded part of a suitable thermoplastic material such as

polypropylene. The adaptor 84 is capabie of being at- .

tached to the connector 50 and of retaining the bag

assembly 62 in coupled relation to the connector. The

adaptor of FIG. 5 comprises A generally flat plate body
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86 with a central aperture 87 arranged to fit over the
nipple end portion 54 of the connector 50. The profile
of the opening 87.inc1udes arcs 88 of a &ommon circle
interrupted by circumferentially extending notches 89 of
a radius 1a:ger than that.of the ares. The profile of -
the opening 87 is analogous to ihe openings 41 in the
mounting collar 21 of the bag illustrated in FIGS. 2 -
4. That is to say, the opening 87 is complementary to
the circular shape of the outlet niﬁple 54 and associated
projectlons 58 of the connector 50

The adaptor 84 is installed ordzna iy =y the
user of a vacuum cleaner, on the connector 50 bv ancular-
1ly aiigning the notches 89 with the projec:zions 38,
pushing the adaptor plate 86 over the nippie end 60
towards the flange 51 axially past parts of the projec-
tions 58 and finally rotating the adaptor 84 on the
outlet nipple so that the notches 89 and prbjeétioﬁs 58
are misaligned. In this ins;alled'éondition marginal
areas of the adaptor plate body 86 around the opening 87
are trapped behind and grip the rearward or reverse
surfaces 59 of the projections thereby preventing sepa-
ration of the adaptor from the cdnnector. The gripping
capability of the adaptor on the projections 58 is suffi-
cient to withstand air pressure forces ﬁending to sepa-
rate the bag assembly from the connector when the bag
assembly 62, as. described below, is installed.

. At one edge, the adaptor 84 has a channel §1

proportioned to receive a lower edge 79 of the mounting

collar 61. The channel or slot 91 includes a surface
92 that grips the bag mounting ceollar 61 throsugh 1its

reverse face, i.e. the face 82 facing towards the inte-

rior of the bag assembly 62. On a side of
84 opposite the channel 91 there is provided a~hook $3

Py
o4

the adaptor

for gripping the margin or edge_76 of the_bag collar
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at its reverse face 82. The hook 93 is pivotal about an
integral or living hinge 94 that is provided ty a inte-
grally molded bracket 96. The hook 93 has*a catch sur-
face 97 adapted to grip the reverse collar face 82.

The bag aséembly 62 is coupled to the connec-
tor by first positioning the lower mounting collar edge
79 in the adaptor channel 91. The upper edge 76 is
thereafter pushed against an angled surface ¢8 of the
hook 93 causing the hook to rise by pivoting zbout the
hinge 94. The upper collar edge 76 slips under the hook
and the natural elasticiﬁy of the hinge 94 causes the
hook to snap over the bag collar permitting =he catch
surface 97 to grip the reverse face 82 of the mounting
collar 61. As illustrated in FIG. 5a, the apertures 72,
71 of the bag collar and bag sheet are sufficienzly large
to pass over the connector nipple portion S4. The elas-
tomeric seal 73 forms a lip seal over the rib 56 prevent-
ing axial leakage of air at this poxnt.

~ With the various elements assémbled gs illus-
trated in FIG. 5a, the adaptor is effective to retain
the bag assembly 62 in coupled relation with the connec-
tor 50 with sufficient ¢gripping force on both the con-
nector and the bag assembly to withstand air pressure
forces ordinarily encountered in the operation of the
vacuum cleaner and thereby prevent unwanted reiease of
the bag assembly from the connector.

FIG. 6 illustrates another form of arn adaptor
184 for coupllng a bag assembly 162 to the connsctor 50.
Elements that are essentially structurally and Zunction-
ally the same as those found in the adaptor 84 of FIG.
S are designated with jdentical numerals. The adaptor
184 which can be a unitary injection molded thermoplas-
-tic part has a generally planar plate-like body 101. A
lower edge of the body 101 includes a channel 19: provid-
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ing a bag collar gripping surface 192. Approximately at
its geometric center, the plate body 101 has a circular
tube 102 with an axis extending perpendicularly to the
plane of the body. The tube 102 has an inside diameter
Qimensioned to fit over the nipple portion 54 of the
cohnector 50. Adjacent one end, the tube 102 includes
a radially inwardly extending flange 103. A face 104 of
the flange 103 is conicél or concave. The adaptor 184
is installed on the connector 50 by applying a pushing
force to drive the flange face 104 against the projec-
tions 58. The conical orientation of this face 104
causes the flange 103 to expand locally radially out-
wardly over the projections and allows the flange 103 to
enter the space between the projections 58 and flange 51.
In this position, a reverse face or surface 106 of the
flange 103 grips the rearward faces 59 of the projections
58 to securely retain the adaptor 184 on the connector
50. The inner periphery of the flange 103 forms a cir-
cumferential airtight seal abaingt the outer periphery
of the nipple portion 54.

The bag assembly 162 is substantially-the same
as the bag assembly 62 described in connection with FIG.
5 except that a somewhat larger aperture 172 is provided
in the bag mounting collar 161 to enable the collar to
slip over the outside of the tube 102. Other parts of
the bag assembly 162 which are essentially the same in

construction and function as those of the assembly 62

are designated with the same numerals. The bag assembly

162 is installed in generally the same manner as the

assembly 62. It will be seen, however, that the elasto-

meric seal 73 envelopes and circumferentially seals an
tube 102 rather than sealing

end portion 107 of the
The bag

directly on a surface of".;"-'t'he connector 50.

En
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assembly'162, however, is sealed to the connector 50 by
the tube flange 103. _

FIG. 7 illustrates still anothetY form of an
adaptor 284. The adaptor 284 like the earlier examples,
can be an integral body formed, for example, as an injec-
tion molded thermoplastic part. The adaptor 284 includes
a generally planar main body plate 111 that has a central
slot 112_extehdihg_vertica11y from a lower edge 113 to
its midsection. The slot has a width the same as or
slightly wider than the outside diameter of the connec-
tor 50. A channel 291 on the lower edge 113 of the plate
111 is adapted to receive the lower edge of the bag
assembly mounting collar 61.

The adaptor 284 is installed by passing it over'
the outlet nipple portion 54 inward (upstream) of the
flange 51 and ‘sliding it downwardly so that an end or
bight 114 of the slot 112 rests against the out51do
dzameter of the outlet nipple ' The edge of the slot 112
at and adjacent this bight 114 grlp the outlet nipple 54
at the bgse of the flange 51 to resist bag separation
forces. The bég assembly 62 is coupled to the connector
50 by the adaptor 284 in essentially the same manner as
before described with reference to the adaptor 84.

The various disclosed adaptors 84, 184 and 284
can be ‘installed by the user of a vacuum cleaner with
simple manipulative steps and without the use of separate
tools or fasteners. The.disclosed adaptors can remain
attached to the connector 50 indefinitely and bags can
" be pefiodically removed from the adaptor and connector
when filléd to capacity and replaced with a new bag.

Other styles of bag adaptors utilizing the principles of

the invention are envisioned. The adaptor can be ar-

ranged to be removable with the bag or can be arranged

to be installed after the bag is positioned on the con-
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nector. Additionally, the adaptor can be constructed to
work with other bag mounting collars such as a round
collar. Further, the adaptor can be structured to grip
connector surfaces other than those already described
such as ‘the vertical cylindrical wall, adjacént the zone
where it interquts with the horizontal cvlindrical wall,
or the interiéf of the outlet nipple. _
While the invention has been shown and de-
scribed with respéct'to particular embédiments-thereof,
this is for the purpose of illustration rather than
limitafion, and other .variations and modifications of
the specific embddiments herein shown and described will
be apparent to those skilled in the art all within the
intended spirit and scope of the invention. According-
ly, the patent isS not to be limited in scope and effect
to the specific embodiments herein shown and desaribad
nor in any othar way that is inconsistent with tha extant
to which the progress in the art has been advanced by the

invention.
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I

1. In an upright wvacuum cleaner having an

CLAIMS:

outer permanent filter bag and an inner disposable filter
bag.aSSembly,.a rigid connector in the permanent bag
having an inlet for receiving dirﬁy air from.the suction
fan and an 6ut1et for delivering dirty air to the dispos-
able bag, the connector having an el-shaped circular tube
structure including an end portion forming the outlet,
the end portion having an end face, a pair of diametrally
opposed:projections extending radially outwardly from the
tube end portion at a zone axially inward from its end,
a flange extending radially outward from the periphery
of the tube element at a zone axially inward of the 2one
of the projections, the disposable bag assembly including
a relatively figid mounting collar and a closed bag
having waiis of foldable porous shee£ material asurround-
ing an interior, a mouth opening in a wall of the bag,
the mounting collar being perﬁaneﬂ%ly attached around the
mouth of the Sag, the collar including surfaces facing
towards bag interior, an adaptor formed separately of the
connector and the bag assembly -for coupling the bag
assembly to the connector, the adaptor having gripping
means for engaging surface areas of the bag assembly and
coﬁﬁectof, the adaptor including gripping means disposed
on a side of the collar away from the flange, the bag

mouth.being coupled to the outlet, the connector being

arranged to retain the bag mouth - in coupled relation to
the outlet by resisting air pressure forces tending to
separate the bag assembly from the outlet, the adaptor

sustaining air pressure forces at surfaces of the connec-

tor and the bag assembly.



S [T T

2. An adaptor for retaining a disposable bag
on a dirty air connector of a vacuum cleaner, the con-
nector having the general form of a tubulh; el with an
inlet and a circular outlet nipple portion, the nipple
ﬁqrtion‘having-a pair of opposed projections formed on
diametrally opposite sides and a flange on its periphery
extendlng radially outward of the projections at a zone
axially inward of the progectlons, the bag being formed
of porous sheet material and being fully closed except
for a mouth, a mounting collar ﬁermanently attached to
the bag sheet material adjacent its mouth, the collar
having opposite faces, one collar face facing towards
the interior of the bag and the other face facing away
from the interior of the bag, the adaptor having first
gripping means originally engageable with the connector
through manipulation by the user of such'first gripping
means, said first gripping means once angagaed with said
connector being self-sustaining without requiring sup-
plemental fastening means, ‘the Edaptor having second
gripping means originally engageable with the bag assem-
bly throﬁgh manipulation by the user of such second
gripping means, said second gripping means being arranged
to retain the bag assembly with its mouth in coupled
relation to the connector outlet by sustaining air pres-

sure forces on the bag assembly through a surface of the

mounting collar facing towards the inﬁerior of the bag

assembly.
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+, 3. A vacuum cleaner providing a connector through
which dirt-laden air is discharged, said connector
providing a generally cylindrical wall portion having an
end, a disposable dust bag formed of air permeable
material defining a dust collection chamber, an inlet in
3aid dust bag and an adaptor means for connecting said
'connectqr to said dust bag, said connector including
engaging structure for interconnecting said connector
with said adaptor means to form an assembly, said inlet
- having an opening therein proportioned to fit over a
portion of said assembly, said adaptor means including
bag engagement structure for coupling said adaptor means
to said bag such that said connector is placed in fluid
communication with said dust collection chamber through
said inlet, and an elastomeric seal around said inlet
providing a generally circular openinq,'gaid seal
engaging a sealing surface defined on said assembly,
said seal being in substantially airtight sealing
~engagement with said sealing surface of said ASSembly
whereby said seal forms a éubstantially airtight seal
between said dust bag and sald connector when said
adaptor neans is coupled to said dust bag. '

4. The vacuum cleaner of claim 3 wherein said

connector engaging structure comprises at least one
peripheral, outwardly extending projection adjacent but

axially spaced from said end.

5. _ The vacuum cleaner of claim 3 whérein said
connector engaging structure comprises peripherally
spaced outwardly extending projections adjacent but
axially spaced from said end.

6. The vacuum cleaner of claim 5 wherein said
adaptor means is rotatable relative to said coénnector

ES
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position in which portions of said adaptor means engage
the sides of said projections remote from said end and
sald elastomeric seal extends over at least a portion of
said projections. '

7.  The vacuum cleaner of claim 3 wherein said
engaging structure on said connector comprises a
radially extending flange means adjacent but axially
spaced from said end.

8. The vacuum cleaner of claim 7 wherein said
flange means comprises a continuous flange.

9. The vacuum cleaner of claim 5 wherein said
adaptor means includes a projection engaging pértion,
said projection'engaging portion operative to engage the
sides of said projections remote from said end
and said elastomeric seal extends over a sealing portion

of said adaptor means.

10. The vacuum cleaner of Claim 9 wherein said
sealing pértion of said adaptor means comprises a
tubular member that defines a sealing surface engaged by
said elastomeric seal. .

11. The vacuum cleaner of Claim 5 wherein said
adaptor means includes slots dimensioned to loosely
receive said projections of said connector such that
when coupling said connector to said adaptor, said
projgctibné pass through said slots whereupon said
connector is rotated relative to said adaptor to engage
sides of said projections remote from said end.
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12.' The vacuum cleaner of Claim 11 wherein said
sealing surface is defined near said end of said

connector,

13. The vacuum cleaner of Claim 7 wherein said
adaptor means includes an opening sized to receive a
po:tién of said connector but smaller in dimension than
a dimension of said flange'means such that a surface of
said flange means remote from said ¢onnéctor end
abutably engages a sﬁrface on sald adaptor means whereby
sald connector is held in its operative position with

respect to said inlet.

14. The vacuum cleaner of Claim 13 wherein said
opening comprises a longitudinal slot. '

, 15. The vacunm cleaner of Claim 9 wherein said
projection engaging portion éomprises a tubular member
defining a projection gripping, inwardly directed
flange, said gripping flange having an inner diameter
dimensioned to be less than a diametral spacing between
a peripheryiof said projections such that portions of
‘said gripping flange engage the sides of said projec-
tions, remote from said end when said connector is
inserted into said tubular member.

16. The vacuum cleaner of Claim 9 wherein said
projection engaging portion and said sealing portion of
said adaptor means are both defined by a tubular mermber
forming part of said adaptor means.



