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AIRFLOW CONTROLLED NOZZLE ADJUST-
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‘Fames B. Kirby, West Richfield, Ohio
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(C1, 15—319)

12 Claims.

This invention relates to an improved auto-
matic nozzle positioning devme for vacuum clean-
ers by which the nozzle is automatlcally moved
from an elevated position to an effective operat-
ing position when the cleaner is started into op-
eration and by which the nozzle is automatically
retained in proper operating position during op-
eration of the cleaner. The invention of the
present application. -is disclosed generically in
gach of my copending applications Serial No.
453,174, August ‘1, 1942 and Serial No. 482,567,
April 10, 1943 which were abandoned after the
filing of this application.

The present invention has for its obJect to
provide'a vacuum cleaner that has a suction noz-
zle normally yieldably supported in an elevated
position where the nozzle inlet is substantially
unobstructed and that 'is provided with means
for opposing ‘the upward thrust on the nozzle
with a downward thrust that is sufficient to auto-
matically lower the nozzle into cleaning position
when the cleaner is started into operation and
that decreases as the rate of flow of air through
the cleaner is decreased due to restriction .of the
nozzle opening by a carpet or other surface being
cleaned so that the opposed forces acting on the
nozzle are balanced and the nozzle is automati-
cally maintained in an effective operating posi-
tion.

A further object of the invention is to provide
a vacuum cleaner in which a counterbalanced
nozzle is moved downwardly by means of an actu-
ator that is operated by the thrust or impaect of
air passing through the cleaner.

A further object of the invention is to ut1hze
the pressure of the air at the discharge outlet of
the cleaner, for exerting a downward thrust on 2
counter-balanced neozzle. -

Another objeet of the mven‘mon 15 to utlhze a
diaphragm such as ‘a flexible air filter subJected
to the impact of air passing thr ough the cleaner
for maintaining a thrust on the nozzle that varies
with the rate of flow of air through. the cleaner.

It s also an obJect of the mventmn to pro-

maintain the nozzle in an effectlve operatlng
position with respect to the surface belng cleaned

With the above and other obJects in v1ew the
invention may he said 10 comprlee 2 vacuum
cleaner as 111ustrated in the accompanymg draw—
ings hereinafter deSCI‘lb\,d and partlcularly set
forth in appended claiims, together Wlbh Ssuch
variations and modlﬁca‘bmns thereof as will be
apparent to one skilled in the art to which the
invention pertains.
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Reference should be had to the accompanymg
drawings forming a part of this specification, in
which

Fig. 1 is a side elevation of a cleaner embodying .
the invention, showing the filter bag inflated as
in operation,

Fig. 2 is a section taken on the line indicated
at 2—2 in Fig. 1,

Fig. 3 is 2 side elevation of the filter bag show-
ing the same deflated,

Fig, 4 is a central vertical longitudinal sectlon
through the suction head showing the riozzle in
elevated position,

Fig. 5 is a side elevatxon of the suction head
with the outer housing broken away and with the
nozzle and portions of the supporting chassis in
sectlon )

Fig. 6 is a top plan view of the suction head
with ‘a portion of the outer housing broken away
to show parts of the head adjusting mechanism,
and

Fig. 7 is o transverse section taken on the line
indicated at 1—1 in Fig. 4.

The device of the present invention is apph-
cable to vacuum cleaners of various designs and
as herein illustrated is shown applied to a vacu-
um cleaner of a well known type having a wheel
supported suction head A including a suction
nozzle B and a suction creating mechanism C and
a filtering bag D supported on an operating han-
dle E. The suction head A has a housing 1 that
encloses the mechanism C and that has a wide
front wall 2 that forms the front of the suction
nozzle B. .The wall 2 has a rubber buffer strip 3
attached thereto adjacent its lower edge, and
may be provided with a central opening closed by
means of a detachable cap 4. A suitable curved
shield or reflector 5 is detachably secured to the
top of the housing | and provides a housing for
an electric light 6. A fan casing T composed of
front and rear sections 8 and 9 that have abut-
ting edges provided with outwardly projecting
lugs 18 which are secured together by bolts (1 is
mounted within the housing . The upper por-
tion of the fan casing projects into an opening
12 in the top of the housing | beneath the shield
5. The fan casing T has a forwardly extending
inlet forming part 13 that opens to the fan cas-
ing centrally thereof and has its forward end
abutting against the interior of the wall 2. The
forward end of the housing I is flared as shown in.
Pigs. 6 and 7 to form the front and end portions
of the suction nozzle B, and the forward end of
the inlet 12 is flared and shaped to conform to the
interior of the hozzle forming portion of the hous-
ing. ‘The outer portion of the inlet is-open on ifs
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under side and has an integral depending flange
14 that bridges the space between the side walls of
the housing I below the fan inlet and forms the
rear wall of the suction nozzle B. The suction

nozzle B extends across the front end of the hous-

ing 1, the bottom edges of the flange 14 and the
bottom edges front and side walls of the hous-
ing forming the nozzle rim. A motor casing 15
which may be intégral with the rear section 9 of
the fan casing, is alined axially with the fan cas-
ing and motor shaft i§ extends from the casing
{5 axially through the fan casing inlet and cai-
ries a fan IT within the casing 1. The suction
creating mechanism C comprises the fan and
motor which form a unit detachably mounted in
the housing I. Sealing strips {8 of rubber or the
like may be mounted upon the edges of the inlet
forming part 13 for engagement with the interior
of the housing 1. The shaft {5 may carry a
pulley 19 to drive a belt 28 for operating a rotary
brush 21 mounted in the suction nozzle B, -

The suction creating unit is secured to the
housing | by means of a holt 22 attaching the
rear end of the motor housing {5 and two bolts
28 attaching the ends of the fiange 14 to the
side walls of the housing . A rubber sleeve 24
on the bolt 22 fits in the bolt receiving opening
of the housing [ and has a fange 25 at its inner
end that is interposed between the motor hous-
ing and the housing {. A rubber washer 28 is in-
terposed between the outer face of the housing
and a metal washer 27 bearing against the head
of the bolt 22." The bolts 23 extend through the
side walls of the housing | and through lugs 28
on the flange {4 and a rubber sleeve 2§ on each
bolt 28 fits in the bolt receiving opening of the
lug 28. 'The sleeve 28 Has one end in engage-
ment with the inner face of the housing { and
its opposite end is engaged by a metal washer
30 that is held in place by a nut 31 on the bolt,
the sleeve 29 having a flange 32 interposed be-
tween the washer 30 and the lug 28. The rub-
ber sleeves 24 and 29 associated with the attach-
ing bolfs 22 and 23 and the sealing strips 18 serve
as vibration damping elements preventing the
transmission of vibrations set up in the suction
creating mechanism to the housing |.

The housing { has a dust collecting chamber
33 formed integrally therewith at one side there-
of rearwardly of the fan casing. The chamber
33.is of rectangular form with vertical inner snd
outer side walls 34 and '35 and vertical front and
rear walls 36 and 37. The fan casing 7 has a tan-
gential outlet 38 that extends laterally in front
of the front wall 36 of the charber 33 and which
has a rearwardly projecting end portion 89 that
discharges into the chamber 33 through an open-
ing adjacent the top of the wall 38, said outlet
38 béing enclosed within a portion of the hous-
mg in front of the wall 35. A flanged ring 4@
_of rubber is interposed between the end 39 of
the fan casing outlet and the rim of the opening
in the wall 36, which serves as a cushion to pre-
vent transmission of vibrations from the fan eas-
ing to the housing and as an air seal. At the top
of the chamber 33 the housing has & circular
opening surrounded by an outwardly curved at-
taching flange 41 to which the filtering hag D is
detachably secured. The bottom of the chamber
33 is closed by means of a receptacle 42 that has
a flat top edge 43 grooved to receive a sealing
strip 44 and engageable with the bettom edges
of the walls 34, 35, 35 and 37 which are widened
by means of a band 45 secured to said walls and
having its bottom edge underlying the hottom
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edges of the walls. The receptacle 42 is sup-
ported for movement into and out of chamber
closing position by means of an angle shaped
plate 46 having its upper end connected by a
hinge pin 47 to lugs 48 on the outer wall 35 ad-
jacent the top therecf and its lower end bent in-
wardly and connected by a hinge pin 48 to lugs
50 secured to the bottom of the receptacle 42 cen-
trally thereof. The plate 46 is provided with a
vertically elongated slot §{ to receive the T head
82 of a latch pin 53 rotatably mounted in the
wall 35, When the plate 48 is released by twrn-
ing the head 52 into alinement with the slot 5,
the plate 46 may he swung laterally to carry the
receptacle 42 clear of the housing | where it may

- be dumped by swinging it akout the hinge pin £8.
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The housing [ hag inset closely spaced side wall
portions 54 at its rear end and a vertical slot
55 between the said side wall portions 54 that
receives the operating handle B. Rosses 5§ sre
formed in the wall portions 54 in which out-
wardly projecting tubular axles 57 are rigidly
secured. Rear supporting wheels 58 are rott-
ably mounted on the axles 8. The suction head
is pivoted to swing vertically abeut the axis of
the rear wheels 83, the nozzie carrying front end
of the head being movable vertically with respect
to front supporting wheels 59 which are mounted
behind the nozzle adjacent the ends thereof. The
wheels 59 are mounied upon the wide forward
end of a botiom plate 88 that is shaped to con~
form substantially to the open bottom of the
housing | rearwardly of the nozzle. The plate
60 has side flanges §i that project past the rear
ends of the plate and provide parallel arms §2
that fit between the bosses 58 of the housing side
walls.  Bolts 63 extend through the arms 62
bosses 86 and tubular axles 57 to pivotally attach
the bottom plate §8 to the rear end of the hous~
ing, the bolts 63 carrying washers 64 at their
outer ends for retaining the wheels 58 on the
axles 57. .

A spring €5 interpesed between -the bottoni
plate 6@ and the under side of the motor housing
15 normally holds the suction head A and nozzle
B in an elevated position as shown in Fig. 4.
The spring 65 is a coil spring mounted on upper
and lower positioning stop lugs 88 and 67 formed
on the housing {5 and plate 68. The upward
movement of the head A is limited by insans of a
bolt 68 threaded in the upper lug 68, exteriding
through a hole %9 in the lug 8% and having &
head 73 that engages lug 87 to limit the upward
movement of the head. The extent of vertical
movement of the head may be increased or de-
creased by adjusting the bolt 68.

The handle E is underslung and movable in
the vertical slot 55 of the housing and between
the arms 62 connecting the bottom plate to the
rear end of the housing, the handle having a
curved forked lower end T{ that pivots on a trans-
verse shaft 72 carried by bosses 73 integral with
the side flanges 61 of the plate 60 and located
rearwardly of but near the center of gravity of
the head A. In order to prevent forward tipping
of the head A when it is lifted off the floor by
means of the handle E, a coil spring 74 is pro-
vided on the shaft 72 that has one end engaging
the end portion 7f of the handle and the other
end engaging a collar 75 on the shaft 72 that
is adapted to be turned to tighten the spring
and having a set secrew 76 for securing it in ad-
justed position to the shaft.

The device of the present invention is designed.
to automatically impose a downward thrust up-
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on the housing | and suction nozzle B carried
thereby in opposition to the spring 65 to mave
the nozzle downwardly when the cleaner is start-
ed .into operation and to so regulate the down-
ward thrust that it is balanced by the spring 65
When the suction nozzle is in an operative posi-
tion,

The present invention .contemplates the exer-
tion of a downward thrust upon the suction noz-
zle that is-controlled by the air flowing through
the cleaner in such a way as to maintain a down-
ward thrust in opposition to the spring 85 which
increases and decreases with the fow of air
through the cleaner so that the nozzle will auto-
matically seek the position where the upward
and downward forces acting upon the hozzle are
balanced and remain in a position effective for
cleaning during. operation of the machine.

‘Suitable means is provided for applying a
downward thrust to the nozzle carrying housing
| in opposition to the spring §3. As herein shown
an upwardly extending lever arm 177 is attached
to a shaft 78 journaled in a bracket 78 attached
to the under side of the motor housing 5. The
shaft 78 carries a drum 80 to which is attached
the upper end of a strap 8! which is ‘conhnected
at its lower end by means of a holt 82 to an
integral raised portion 83 of the bottomn plate 60.
When the lever arm 17 is moved rearwardly the
drum 80 is turned in a direction to wind the strap
81 on the drum and pull the hozzle B downivard-
1y toward the floor surface.

When the cleaner is started into operation a
force is exerted upon the lever 11 sufficient to
move the nozzle A from its elevated position

23,555,887
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shown in Fig. 4 toward the surface to be cleaned.

The actuation of the lever 171 is automatically
controlled by the air flowing through the clean-
er in such manner that the force applied to the
lever varies with the rate of flow of air through
the eleaner so that restriction of the mozzle open-
ing reducing the rate of flow of air will reduce
the force exerted on the lever 1T until the said
force is balanced by the spring 5. Such restric-
tion occurs when the nozzle reaches its operat-
ing position after which the nozzle is maintained
automatically at the position where the restric-
tion of the nozzle is such as to provide the flow
of air necessary to maintain the balance of forges
acting upon the nozzle. The automatically
controlled force is preferably applied to the
lever 11 by means of an actuator that is sub-
jected to the thrust or impact of air flowing
throngh the cleaner. As herein shown, the fil-
tering bag D which is inflated by the impact or
thiust of air passing through the cleaner during
its operation, functions zs an acluating dia-
phragm, the lever arm 17 being connected to the
bag D by means of a cable 84 to Which tension is
applied upon inflation of the filtering bag.

The cable 84 passes through & rubber sealing
grommet 85 in the flexible wall of the filtering
bag adjacent the end of the bag attached to the
housing | and is guided along one wall of the
bag through an elonhgated flexible conduit 86
that is secured against the wall of the bag by
means of a cloth strip 87 that is sewed %o the
bag on opposite sides of the guide conduit. The
flexible guide conduit extends a short distance
peyond the outer end of the cloth strip 87 10
provide a flexible elbow portion 88 and the cable
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84 extends from the flexible end portion of the

conduit 86 diametrically across the interior of
the filtering bag, to an anchoring member 89
that is attached to the interior of the bag at a

6 ‘

point diametrically -opposite the elbow 88. In
order to prevent dimpling of the bag, the anchor-
ing member 89 is preferably an elongated mem-
ber such as a leaf sprihg Which has greater
rigidity than the fabric wall of the bag but which
can bend to conforin to the curvature of the in-
flated bag, the member 88 being secured in place
by means of cloth retaining strips 90 that form
pPockets for the ends of the spring on opposite
sides of the point of attachment of the cable
thereto. In order to prevent entry of dir into
the flexible guide conduit 88 the portion of the
cable 84 -extending across the interior of the
filtering bag is -enclosed in a collapsible cloth
tube 81 attached at one end to the elbow por-
tion 88 of the guide conduit and at its opposite
end to the interior of the filtering bag.

When the suction creating mechanism B is
started into operation, air is drawn rapidly
through the relatively unrestricted opening of
the nozzle B and instantly inflates the filtering
bag D. The inflation of the bag D exeris a
strong pull on the cable 84, causing the hous-
ing 1 and sucticn nozzle B to be instantly moved
downwardly toward the floor by means of the
cable 84. When the nozzle reaches its ‘operat-
ing position, the flow of air infto the open bot-
tom of the suction nozzle is impeded because of
the restriction of the nozzle opéning so that the
rate of flow of air through the cleaner is re-
duced and the thrust or impact of the air on
the interior of the filtering bag D is reduced
and the pull on the cable 88 decreases until a
balance is effected between the thrust exerted
through the cable 84 and the thrust exerted by
the spring 65.

When the cleaner is operating upon a bare
fioor surface, the housing ! may be batanced with
the opening of the suction nozzle at a slight dis-
tance above the floor surface, at which just sufli-
cient air is admitted into the suction nozzle to
apply the distending force to the filtering bag I?
necessary to balance the force of the spring §8.
The nozzle may thus be maintained autormatically
in an effective cleaning position with respect to
a bare fioor by the balanced forces exerted by
the spring and by air flowing through the cleaner.
The dewnward movement of the nozzle B is pref-
erably limited by suitable stops on the plate €9
and the suction head A such as the lugs 6% and
§7 at a point where the riin of the nozzle B is
slizhtly above the floor surface. If desired the
lowermost position of the nozzle may he that at
which the nozzle operates effectively upon g bare
floor surface, in which casé the nozzle will be held
by the filtering bag in its lowerimost positicn when
operating upon a bare floor.

In operating upon a carpet, the portion of the
carpet immediately beneath the nozzle A will
be drawn up against the open bottom of the nozzle
by the suction and automatically iifted off the
fioor surface as shown in Fig. 5 when the nozzle
is lowered. The reduction in the flow of air
through the cleaner due to engagement of the
carpet with the nozzle reduces the downward
thrust being applied to thé nozzle through the
filtering bag so 2s to establish a balance between
the upward force of the spring 85 and the dowp-
ward forces acting upon the nozzle with the
nozzle in an efective operating position, which
balance is thereafter automatically maintained.
If the grip of the suction nozzle on the carpe’
should at any instant be released, the rush of air

76 into the nozzle will instantly move the nozzle
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downwardly to again establish the suction be-
tween the nozzle and the carpet. . )

By employing a large area of a filter as a dia-
bhragm subjected to the thrust or impact of the
air stream passing through the cleaner, down-
ward movement may be imparted to a nozzle
that is held by a relatively strong spring at g sub-
stantial distance above the floor, such a spring
being capable of exerting a substantial lifting
force upon a carpet that is being held by suction
against the nozzle opening.

By employing the dirt discharge chamber $3
and attachable receptacle 42, the filtering bag D
may be emptied while it is attached to the hous-
ing and without disturbing the connection be-
tween the filtering bag and the nozzle actuating
mechanism.

Since the position of the nozzle is controlled by
the air flowing through the cleaner and varies as
" may be necessary to maintain a balance between
the forces acting upon the nozzle, close adjust-
ment of control elements is not necessary.

It is to be understood that variations and modi-
fications of the specific device herein shown and
described for purposes of Nlustration, may be
made without departing from the spirit of the
invention.

What I claim is:

1. A vacuum cleaner comprising z support, a
nozzle carried by said support and vertically mov-
able relative thereto, means to causs a fow of air
in one direction through the cleansr, means ex-
erting a lifting force on said nozzle sufficient to
overcome the gravitational force acting thereon
and tending to raise the nozzle from the surface
undergoing cleaning, and means in said flow of
air movable in response to air impact and opera-
tively connected to said nozzle to lower the nozzle
toward said surface.

2. In a vacuum cleaner a support, a nozzle car-
ried by said support and vertically movable rela-
tive thereto, means to effect a flow of air threugh
the cleaner, actuating means operably connected
to the nozzle and adapted to ke moved in one
direction to lower the nozzle and in an opbposite
direction to raise the nozzle, movable air impact
means in said flow of air connected to said actuat-~
ing means to move the same in a direction to
lower said nozzle, and spring means exerting a
lifting force on said nozzle sufficient to overcome
the gravitational force acting thereon.

3. In a vacuura cleaner, a casing having an
air inlet and an air outlet, air propelling means
in said casing for drawing air through said inlet
and discharging air through said outlet, a sup-
port, a suction nozzle connected to said inlet and
mounted on said support for vertical movement
toward and away frem a floor surface, means for
exerting a force upon said nczzle that 0pPpPOses
and overbalances the gravitational force acting

upon said nozzle and normally holds the nozzle in-

an elevated position in which entry of air into
the nozzle inlet is substantially unimpeded, and
means actuated by air discharged by said air pro-
pelling means and connected to said nozzie to
exert a downward thrust thereon to cause said
nozzle to automatically move toward the floor
surface to an operative position where the nozzle
inlet is restricted and the downward thrust is
reduced, whereby a balanice of forces is estab-
lished that retains the nozzle in operative posi-
tion. during operaticn of said air propelling
means.

4. In a°vacuum cleaner, a casing having an air
inlet and air outlet, air propelling means in said
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casing for drawing air through said inlet and
discharging air through said outlet, a support, a
suction nozzle connected to said inlet and
mounted on said support for vertical movement
toward and away from a floor surface, means for
exerting a force upon said nozzle that opposes and
overbalances the gravitational force acting upon
said nozzle and normally holds the nozzle in an
elevated position in which the nozzle opening is
substanstially unobstructed, a movable element
in the path of air moved by said propeliing means
and actuated by the impact of air, and means
connecting said movable element to said nozzle to
move the same in opposition to said over-halanc-
ing force. :

5. In a vacuum cleaner, 3 casing having an air
inlet and an air outlet, air propelling means in
said casing for drawing air through said . inlet
and discharging air through said outlet, a suc-
tion nozzle connected to said inlet and mounted
for vertical movement toward and away from a
floor surface, a floor-engaging support for the
nozzle connected to said nozzle for vertical move-
ment with respect thereto, a spring interposed
between said support and nozzle and exerting an
upward thrust on the nozzle suificient to overbal-
ance the gravitational force acting upon said
nozzle and hold the nozzle in an elevated posi-
tion in which the nozzle opening is substantially
unobstructed, and means for opposing said spring
with & force exerted by air discharged by said air
propelling means to cause the nozzle to auto-
matically move toward the floor surface to an
operative position with respect thereto where the
nozzle inlet is restricted and said force diminished,
whereby a balance of forces is established that
retains the nozzle in operative position during
operation of said air propelling meaus. )

6. In a vacuum cleaner, a casing having an gir
inlet and an air outlet, air propelling means in
said casing for drawing air through said inlet
and expelling air through said outlet, a suction
nozzie connected to said inlet, a floor-engaging
support for said nozzle connected to. the nozzle
for vertical movement with respecs thereto, a
spring interposed between the support and nozzle
for normally holding the nozzle in an elevated
position, a pressure chamber communicating with
the casing outlet, and means actuated by the air
bressure in said chamber for moving the nozzle
to operative position. ' )

7. In a vacuum cleaner, a casing having an air
inlet and an air outlet, an inflatable filtering bag
connected to said outlet, means for drawing air
through said inlet and expelling air through said
bag, a support, a suction nozzle mounted for
vertical movement on the support and connected
to the casing inlet, means acting on said nozzle
to normally yieldably hold the same in an ele-
vated position, and means operably connecting
said inflatable bag to said nozzie for exerting a
downward thrust on said nozzle upon inflation
of the bag.

8. In a vacuum cleaner, a casing having an air
inlet and an air outlet, a flexible filter connected
to said outlet and movable by the impact of air
discharged through said outlet, a support, a suc-
tion nozzle mounted for vertical movement on
said support and connected %o the casing inlet,
a spring acting on said nozzle to normally hold
the same in an elevated position, and means oper-
ably connecting said filter to said nozzle for
moving said nozzle downwardly in opposition to
sald spring upon a movement of the filter by the
impact of the air thereon. :
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9. In a vacuum cleaner, a casing having an air
inlet and an air ouflet, an inflatable filtering bag
connected to said outlet, a normally closed dust
chamber connected to said outlet and through
which dust may be discharged from the interior
of said bag, a support, a suction nozzle mounted
for vertical movement on said support and con-
nected to said inlet, a spring for normally holding
sald nozzle in an elevated inoperative position,
and means operably connecting said inflatable
bag to said nozzle for moving the nozzle down-
wardly in opposition to said spring upon infla-
tion of said bag.

10. In a vacuum cleaner, a casing having an
air inlet and an air outlet, air propelling means
in said casing for drawing air through said inlet
-and expelling air through said outlet, a support,
a vertically movable suction nozzle carried by
said support and connected to the casing inlet.
means connected to said nozzle for normally over-
balancing the weight thereof and yieldably hold-
ing the same in an elevated position above a floor
surface, and power transmitting means operated
by air discharging through said outlet and con-~
nected to said nozzle to move the same down-
wardly.

11. A vacuum cleaner comprising a support
a vertically movable nozzle on the support, a fan
for creating suction in the nozzle to hold a carpet
against the nozzle, a spring exerting an upward
force on the nozzle sufficient to lift the nozzle
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10
with a carpet held by suction against the nozzle,
and power transmitting means operated by air
under pressure delivered by the fan urging said
nozzle downwardly in opposition to said spring.
12. A vacuum cleaner having a support, a suc-
tion nozzle mounted for vertical movement there-
on, means for yieldably holding the nozzle in an
elevated position, a flexible filter for cleaning
air passing through the cleaner, said filter being
movable by the impact of air passing there-
through, and means operably connected said
flexible filter to said nozzle for moving said noz-
zle downwardly upon movement of the filter.
JAMES B. KIRBY.
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