2,734,595

C. C. HURD
SUCTION CLEANER

Feb. 14, 1956

4 Sheets-Sheet 1

Filed Sept. 28, 1953

b/

==

E
!
|-

N L

s/

£/

INVENTOR.
Claud C. Hurd

P
m



Feb. 14, 1956 C. C. HURD 2,734,595

SUCTION CLEANER
Filed Sept. 28, 1953 4 Sheets—Sheet 2

) INVENTOR.
93 Claud C. Hurd

38
Fig. 2 BY Zé %%/;j
. ‘ 'AT RNEY.



Feb. 14, 1956 C. C. HURD : 2;734,595

SUCTION CLEANER

Filed Sept. 28, 1953 4 Sheets~Sheet 3

O
20C
oC
M
33’

INVENTOR.

Claud C. Hurd
BY
T T 4%

ATTORNEY.



Feb. 14, 1956 e G HURD 2,734,595
SUCTION CLEANER

4 Sheets-Sheet 4

Filed Sept. 28, 1953

INVENTOR.
Claud C. Hurd
BY

AT EY.



United States Patent Of

” 2,734,595
lce l;h.,tented Feb. 14, 1,956

2,734,595
SUCTION CLEANER

€Claud C. Hurd, North Canton, Ohio, assignor to The
Htogver Company, North Canton, Ohio, 2 corporation
of Ohio

Application September 28, 1953, Serial No. 382,714
12 Claims. (ClL 183—51)

This invention relates to canister type suction cleaners
and more particularly to the dirt filtering facilities therefor
and a simple and novel means for closing the filter bag
automatically as an incident to the opening of the closure
cap for the filter chamber.

The invention has particular utlhty in connection with
a suction cleaner designed to employ disposable paper
Alter bags having wide-mouthed inlets adapted to be
clamped in place about the rim of the filter chamber by
special clamps or, as herein illustrated, by the end cap
itself. The use of such filter bags is now common but
is. attended by certain disadvantages overcome by the
present invention. Chief among these is the unavoidable
escape of dirt as the end cap is opened and the large-
mouthed filter is manipulated to effect its remaval from
the cleaner casing. Also, the large mouth of the bag. is
difficult for the user to close without discharging a cloud
of fine dust into the room to the great annoyance and
discomfort of the user.

‘These and other disadvantages of known arrangements
are circumvented in this invention by the use of simple
and effective means for closing the mouth of the bag
instantly upon the openmg of the end cap or of the means
clamping the filter in place in the cleaner.” The filter
closing means comprises a spring driven arm extending
across the filter adjacent the mouth thereof. . Upon the
initial opening movement of the filter clamping means,
this spring driven arm is released and quickly closes the
-opposite sides of the bag mouth fogether and holds them
closed until the user is ready to withdraw the dirty filter.
At this time the user relatches the arm in its retracted
position: to one side of the filter chamber where it does
not interfere with the removal of the dirty filter or the
inistallation of a new one.

Accordingly, it is a primary object of the invention to
provide an improved suction cleaner having novel means
for closirig the inlet mouth of a filter bag prlor to 1ts
rémoval from the cleaner.

Arother object is the provision of automatxc means

for closifig the inlet of a filter as a prerequisite to its
femoval from a suction cleaper and as an incident to
‘the release of the means holding it assembled thereto.

A further object is the provision of a filter bag closing
means which is rendered operative to close its inlet open-
ing as the access closure for the filter chamber is moved
away from its closed position.

Still another object is the provision of means for hold—
ing a filter bag closing means retracted to one side of
the filter chamber while a dirty bag is being withdrawn
and a new one installed and which inter-engages auto-
matically with the cleaner end cap as the latter is closed.

Numerous additional objects and advantages of the
invention. will become apparent from the following de-
tailed specification and accompanying drawings of illus-
trative embodiments. of the invention and wherein:

Figure 1 is a side elevational view of a suction cleaner
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incorporating the invention with portions in section-and ..

2
showing  the. position of parts. followmg the installation
of a new ﬁlter, ,

Figure 2 is a perspective view of the spring actunated
filter closing member,

Figure 3 is a fragmentary view taken after the end
cap has been opened sufficiently to release the bag, closmg
means;

Figure 4 is another fragmentary view showmg the bag
mouth closed and the end cap fuIly open;.

Figure 5 is a fragmentary view of'a simplified embodi-
ment showmg the position of parts with a'new filter in
place in the cIeaner,

Figure 6 is similar to Figure 5 but showing the filter
closing means latched open with the end. cap approaching
closed position and about to release -the closing means
from its latched position;

Figure 7 shows the ﬁlter mouth closed and the’ end
cap fully. open, and

Figure 8 is a perspective view of the one-piece resilient
filter closing means employed in the second embodiment.

Referring now to the drawings, it will be seen that the

first embodiment is incorperated in a canister type suc-
tion cleaner here illustrated as having a generally. rec-
tangular casing 10 supported on a pair of runners or skids
11 and having a carrying handle 12 secured to its upper
wall.” A rear end cap 13, providing access to the rear
end -of the casing, has its lower corner connected to the
casing by a hinge 14 while its upper rim is releasably
locked closed by a conventional toggle clamp 15.
. -Suitably supported centrally of the .lower portion of
the casing is a multiple stage motor-fan .unit 16 having
an air inlet opening 17 in its rear end wall. As will be-
come apparent hereinafter, the motor-fan unit handles
only clean air and the air discharged from the fan is
directed over the motor to cool it and is then confined
by suitably disposed internal partitions for discharge from
the cleaner casing through the outlet or blower hose
coupling 18. In many instances users prefer that the
air discharge through a number of outlet opemngs dis-
tributed over a wall portion of the cleaner while it is being
used for cleaning by suction. In this event, hose coupling
18 may be closed by a valve or a cover member so that
the air discharges through louvred outlets 18",

The entire upper portion of the cleaner casing serves
as a filter chamber housing a disposable type paper filter
receptacle. Extending lengthwise of the filter chamber 19
and spaced inwardly from the side walls of the casing
is a filter bag cage 20 of perforated sheet material, wire
cloth, or the like. . The forward end of this cage extends
through and is supported by a vertical partition 21 having
its lower end suijtably supported in the lower portion of
the casing. . As shown, a flexible rubber gasket 22 car-
ried on the rim of partition 21 forms an air-tight seal with
the inner side of the casing'; Portion 23 of filter cage 20
forwardly of partition 21 is unperforate and its foremost
end is flared outwardly slightly and is embraced by a soft
rubber gasket 24 against which the mouth of the filter
bag is seated, as will be explained presently.

The . disposable filter receptacle compnses a tubula1
paper bag 25 the bottom end of which is closed in any
suitable manner. For example, the bottom may be closed
merely by .turning over the end of the tube and stitch-
ing or gluing it closed. In the alternative, the bottom
may be formed in the same manner as conventional
grocery sacks. With either form of closure, the opposxte
sides of the tube are preferably pleated and folded in-
wardly so that the filter can be folded flat for compact
packaging. The forward or inlet end of the filter bag
is entirely open and is of the same cross sectional area
as the main body of the bag. Preferably, the cross sec-
tional area of. the inlet is equal to or slightly gredter than

the area of the open end of the filter cage at sealing
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gasket 24, In consequence, the walls of the bag may
be pressed firmly against the gasket to form an air-tight
seal therewith.

One exceedingly simple and effective means of clamp-
ing the bag against the sealing gasket is here shown as
comprising an off-set frusto-conical pilot member gen-
erally designated 26, having its larger or base end se-
cured to the inner wall of the inlet end cap 27. The
lower edge of this end cap is pivotally connected to the
front wall of the cleaner casing by a hinge 28. Tt will
be noted from Figure 1 that the axis of pilot 26 is off-
set below the axis of the filter bag inlet and that the
lower wall of the pilot is more nearly normal to the
end cap than is its rounded upper wall. - The pilot is
provided with a flaring air inlet passage 29 the inlet
end of which is formed to provide the female coupling
socket 30 for the usual flexible suction hose net here
shown. The pilot is so shaped as to enter the flexible
paper mouth of the filter readily and to expand it into
alr-tlght sealing engagement with gasket 24 as the end
cap is pivoted to its closed position in a manner readily
apparent from Figures 1, 3 and 4. The cap is then
latched in closed position by a toggle clamp 31 so that
the rim of the end cap is sealed against a resilient gasket
32 carried in a channel on the rim of the cleaner casing.

The means for automatically closing the mouth of the
filter bag as the end cap is opened will now be described.
"The bag closing member proper is generally designated
33 (see Figure 2) and comprises a resilient U-shaped
wire member. The legs of this member lie closely adja-
cent the inner opposite sides of filter cage 20 and the
coiled ends 34 are located in a recess 35 of the filter
cage and are secured in place therein by rivets or pins
36 with the ends 37 bearing against the wall of the
filter cage. It will of course be understood that coils
34 are under stress in all operating positions of bag
closing member 33.

From the foregoing, it will be apparent that the bag
closing member 33 is free to swing from its closed posi-
tion shown in Figure 4 in which the bight portion 38
lies against the upper lip of the sealing gasket 24 to a
second or open position shown in Figure 1 wherein
bight portion 38 extends into a V-shaped trough 39 ex-
tending crosswise of the lower wall of filter cage 20.
It is held in this latter position of greater stress by a
unique latch mechanism which will now be described.

The latch mechanism for closure member 33 is housed
in a small compartment 40 underlying the inlet end of
the filter cage. . The lower end of latch member 41 is
pivotally supported on a bracket 42 by a pin 43 and is
urged to pivot counterclockwise by a coil spring 44
mounted on pin 43.  The upper end of latch 41 projects
through a slot in trough 39 and carries a hook 45 opera-
tive to engage portion 38 of the spring closure member
33 at a point somewhat below the lower wall of filter
bag 25 and to thereby latch the closure member open
until the filter is to be removed.

The rear end of a second latch member 46 is pivotally
supported on latch 41 by pin 47. A spring 48 similar to
spring 44 is supported on pin 47 and has one leg engag-
ing a tab 49 projecting from the lower edge of latch
46 and its other end bearing against latch 41.  In conse-
quence, the hooked forward end 51 of latch 46 is opera-
tive to over-ride and engage a detent pin 52 projecting
from the side of a bracket 83 secured to end cap 27.
A triangularly shaped tang 54 pro;ects downwardly from
latch 46 and cooperates with pin 50 to disengage latch
46 from detent pin 52 during the opening of the end
cap 27.

Operation

Let it be assumed that the filter bag is in place in the
cleaner and that it has become filled with dirt. The
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position of the parts will be as illustrated in Figure 1

wherein the closure spring 33 is latched in its depressed or
open position beneath hook 45 of latch member 41.

4 ,
Latch 46 will also be engaged over detent 52 carried by
end cap 27.

To remove the filter bag, the operator releases toggle
clamp 31 and pivots the end cap rearwardly to approxi-
mately the position shown in Figure 3. From this figure
it will be perceived that the opening of the end cap has
carried latch member 46 forwardly and, in so doing, has
pivoted latch lever 41 clockwise out of engagement with
the bight portion 38 of the filter closure spring, allowing
the latter to.snap upwardly pressing the lower wall of
the filiér bag against pilot 26. Also note from Figure
3 that tang 54 has started to ride upwardly along pin
50 to pivot latch member 46 counterclockwise and lift
hook 51 out of engagement with detent 52. Further
opening of the end cap will disengage hook 51 from the
detent allowing springs 44 and 48 to return latch mem-
bers 41 and 46 to the positions shown in Figure 1. ‘At
the same time, the withdrawal of pilot 26 from the filter
bag allows the closure member 33 to snap the lower wall
of the bag upwardly against the upper wall as shown in
Figure 4, thereby preventing the escape of any dirt into
the room.

The filter bag is held closed until the operator is ready
to withdraw it from the filter cage. First it is necessary
to relatch the closure member 33 in open position which
is accomplished by depressing it with one hand as the
other holds the bag closed. As the bight portion 38
is compressed into trough 39, it contacts the nose of
hook 45 and shifts it forwardly into latching engage-
ment therebeneath. The filter bag may now be freely
withdrawn from the cleaner and carried to a point of dis-
posal.

A new bag is then placed in position in the filter cage
and the perlpheral edges are flared generally outwardly.
The end cap is then swung closed so that the small end
of the pilot enters the filter mouth and gradually forces
the walls outwardly into firm sealing relation with re-
silient gasket 24. As the end cap approaches its closed
position, detent 52 rides under the nose of hook 51 on
latch 46 and pivots it upwardly in opposition to spring
48 and without disturbing the position of latch 41. There-
after, spring 48 lowers the latch into locking engagement
with the detent in readiness for a repeat operation of the
bag closure mechanism.

Second embodiment

A sxmphﬁed embodiment of the invention is ﬂlus~
trated in Figures 5 to 8, many parts of which are iden-
tical or very similar to the corresponding parts of the
irst embodiment. Accordingly, these parts are designated
by the same reference characters distinguished by a prime.

The second embodiment differs from the first primarily
in the élimination of a number of parts. Thus, the en-
tire bag closure mechanism consists of a single element
comprising a specially formed resilient bag closure mem-
ber 33’. This member has the general configuration best
illustrated in Figure 8, wherein it is seen to be gener-
ally l.-shaped and as having a U-shaped loop at the rear
end of its longer leg which is firmly anchored to the
outer side wall of the filter cage 20’ as by an L-shaped tab
61 struck outwardly therefrom. It will of course be ob-
vious that leg 60 may be mounted inside the side wall
of the filter cage, if so desired. -

The forward end of leg 60 is bent into a loop. 62 one
side of which is then bent to form a latch portion 63
while the remaining portion 64 extends crosswise of the
filter cage to a point adjacent the opposite side wall.
It will be noted that portion 64 extends through an
arcuate shaped slot 65 formed in the side wall of cage
20’. A tab 66 projecting downwardly from the side wall
of the cage is notched at 67 and disposed to engage
latch portion 63 of the closure element when this ele-
ment is pivoted downwardly therebeneath, as shown in
Figure 6. It will be quite apparent that the resilient
closure member 33’ is so shaped as to have considerable
flexibility both lengthwise of the cleaner casing as well
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as in a vertical plane through the longer leg 60. And,
as installed and anchored beneath tab 61, the entire
member tends to occtpy its closed position as illustrated
in Figure 7. i v _

Operation

Let it be assumed that a filter bag has been installed
in the cleaner and that the end cap has been  closed.
The position of the parts under these circumstances will
be that illustrated in Figure 5. Note in particular that
the foremost end of loop 62 bears against the inner side
of the end cap and that the latch portion 63 of the closure
mémber has been pressed rearwardly out of latching en-
gagement with notch: 67. It should also be noted that
the U-shaped loop at the rear end of leg 60 has been
compressed to occupy the full line position rather than
the dotted liné position which-it occupies when the end
cap is open and portion 63 is seated in notch 67. Ac-
cordingly, as illustrated in Figure 5, arm 64 is pressing
the lower wall of the filter bag firmly against-the under
side of pilot 26, _

If the toggle latch 31’ is now opened to release the
end cap preliminary fo the removal of the filter and the
end cap is swung outwardly foward ifs open ‘position,
the energy stored in thé resilient bag closiire member
33" will snap the lower wall of the filter closed against
the upper wall of the filter and hold it captive against
gasket 24, as clearly illustrated in Figure 7. Note that
the loop 62 then projects well forwardly of the open end
of the filter chamber where- it is conveniently accessible
to the operator. The operator then grasps the closeéd.end
of the filter bdg in the right hand 43 'she uses the left hand
to engge loop 62 and depress it until latch portion 63
over-rides the nose of notch 67 and becomes engaged
therein.

The dirt filled paper bag may now be withdrawn for
disposal and a new bag inserted within the filter cham-
ber. As soon as the operator has flared the mouth out-
wardly slightly with. her hand, the end cap is pivoted
toward closed position. Note from Figure 6 that the for-
ward end of loop 62 now projects beyond the plane of
the filter opening. Hence, the end cap strikes the end
of the loop 62 just before it reaches its fully closed
position and, in so doing, flexes the resilient U-shaped
loop of the closure member toward the anchored end
thereof, thereby disengaging portion 63 from notch 67.
As this occurs, the member snaps upwardly a slight dis-
tance to bring arm 64 into engagement with the lower
wall of the filter and to press it tightly against the lower
wall of pilot 26". Toggle clamp 31’ is then closed to
latch the end cap snugly closed, thereby completing the
filter changing operation and restoring the cleaner to
use.

While I have shown and described but two embodiments
of my invention, it is to be understood that those em-
bodiments are to be taken as illustrative only and not
in a limiting sense. I do not wish to be limited to the
particular structures shown and described but to include
all equivalent variations except as limited by the scope
of the claims.

I claim:

1. The combination with a suction cleaner of the type
having a filter chamber for housing a large mouthed fil-
ter bag, said chamber having a large area inlet opening
through which a filter bag can be inserted and withdrawn,
annular filter seating means adjacent said inlet opening
against which the mouth of a filter bag may be clamped
in an air tight manner; of means for closing the mouth
of a filter bag located in said filter chamber comprising,
a filter bag closure arm extending crosswise of said filter
chamber adjacent said inlet opening, resilient means sup-
porting said arm on said cleaner for movement between
an open bag position adjacent one side of said filter
chamber and a bag closing position adjacent an opposite
wall of said filter chamber, a removable closure for the
inlet opening of said filter chamber, and means for hold-
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ing said filter bag closure arm adjacent thie open bag.
position until an operator rémoves the' closure for said
filter chambér from the' inlst opening thereof and, for
thereafter allowing, said arm: fo move fo the bdg’ closing
position thereof. o ’

2. The combination with a suction cleaner of the type
having an. open erided filter chamber for housing a re-
movable filter bag, annular filter seating means supported
within said filter chamber adjacent said open end, a clo-
sure miember for the open end of said chamber con-
structed to engage the inlet rim end of a filter bag on'the
side theréof opposite said annuolar filter seating' medns
and to form an air-tight seal between a filfer’ bag and
said closure member when the samé is in place over the
open end of said filter chamber, 6f means for closing
the inlet end of a filter bag monnted within said filter
chamber comprising, a sprinig pressed member having a
portion. extending, crosswise of said charber adjacent
the open end theéreof and spaced inwardly of the inlet
end of a filter bag incliiding nieans movably supporting
the same for moverient from am open bag position ad-
jacent one side of said chamber {6 a bag closing pesi-
tion - adjacent the dpposite side thereof, and mieans for

" reledsably holding said filter bag closing means in the
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open bag position thereof so long as said filter chamber
closure ember i§ closed and for releasing the same for
movement fo its bag closing position as said closire mem-
ber is removed. _

3. In conibination, a suction cleéarier having an open
ended filter cHaniber for enclosing an open ended throw-
away paper filter bag, a seating gasket positioned inferior-
Iy of said ihlet opening thiough which a filter bag can
be inserted and withdrawn and against which the irilet Him
of a filter bag can be clamped in an air-tight manner, a
closure member for the open end of said chamber hay-
ing means on its inner side adapted to enter the inlet of a
filter bag and clamp the same against said seating gasket,
resilient means for closing the opposite sides of a filter
bag together adjacent the inlet end thereof, said filter
bag closing means being mounted within said filter cham--

" ber and being movable between an open bag stressed posi-

tion adjacent one side of said chamber and a bag opening
relatively less stressed position adjacent the opposite
side thereof, and means for holding said filter closing
means in said open bag position while a filter bag is being
installed in or removed from said filter chamber,

4. The combination defined in claim 3 wherein said
filter bag closing means includes an clongated resilient
arm having one end secured to said cleaner at a point
remote from the open end of said filter chamber and an
arm projecting laterally from the other end thereof for
movement in an arcuate path across said open end as
said filter bag closure means moves between the open bag
and bag closing positions thereof.

5. A suction cleaner filter chamber having a large area
inlet opening to receive a tubular open ended throw-
away paper filter bag, a seating ring adjacent said inlet
opening against which the inlet rim of the filter bag is
adapted to be clamped, a closure member for said inlet
opening having a frusto-conical pilot secured to the inner
wall thereof adapted to enter and expand the inlet end
of a filter bag into air tight engagement with said seat-
ing ring when in closed: position across said inlet open-
ing, resiliently supported means carried interiorly of said
filter chamber and including a filter bag closing por-
tion extending transversely of the filter chamber adjacent
said inlet opening for closing cne inlet Hm of a filter
bag against the opposite rim thereof as the same swings
across said inlet opening, means for holding said last
mentioned means in a stressed position at one side of
said filter chamber while a filter bag is being installed
therein and said closure member is being closed across
said inlet opening, and means operatively associated with
said holding means and said closure member as the latter
is closed for conditioning said resiliently supported means
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to close the inlet end of a filter bag as said closure mem-
ber is moved away from the closed position thereof.

6. In combination with a suction cleanér having an
open ended filter chamber to house an open ended paper
filter bag, means for clamping the inlet rim of an open
ended filter bag in place in said cleaner including a re-
movable closure member for said filter chamber opening,
closing means operable to close the opposite sides of the
inlet end of a filter bag together as said closure member
is removed to prevent the escape of dirt from the filter
bag, said closing means comprising a unitary resilient
member having at least one leg extending along one in-
terior side of said filter chamber and another leg at right
angles thereto extending crosswise of said filter chamber
adjacent the open end thereof, said closing member being
sufficiently resilient that said last mentioned leg can
swing in an arc from one side of said chamber to the
other, means for retaining said bag closing means under
a stressed condition on the opposite side of said chamber
than it would occupy if not retained, and means for re-
leasing said filter closing means for return to the opposite
side of said chamber. »

7. The combination defined in claim 6 in which said
means for releasing said filter closing means includes a
closure member for said filter chamber.

8. The combination defined in claim 6 in which said
means for releasing said filter closing means includes a
closure member for said filter chamber operable to engage
said retaining means as said closure member is closed and
to release said retaining means when said closure member
is next opened.

9. The combination defined in claim 6 wherein said re-
taining means for said filter closing means projects into
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the path of said closure member as the same approaches
a closed position and disengages said retaining means as
the closure member is moved into its fully closed position.

10. The combination defined in claim 9 wherein said
closure member includes means secured to the inner
wall thereof and projecting into the path of the filter
closing means for holding the latter against closing after
release and until said closure member is moved away from
its closed. position whereupon said filter closing means
snaps closed and closes the inlet end of the filter bag.

11. The combination defined in claim 6 wherein said
filter closing means comprises a resilient U-shaped mem-
ber having the ends of its legs anchored to-said filter
chamber remotely. from the open end thereof and having
the bight portion thereof positioned to swing in an arc
across said chamber adjacent its open end.

12. The combination defined in claim 6 wherein said
filter closing means comprises a generally L-shaped re-
silient member having the end of one leg anchored to the
interior of -said filter chamber remotely from the open
end thereof and its other leg swingable in an arc crosswise
of and adjacent the open end of said chamber, said first
mentioned leg being so shaped as to flex axially of said
leg as well as in a direction transversely thereof.
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