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1

This invention relates to vacuum cleaners of
the type having a dirigible head that carries a
floor cleaning suction nozzle and suction creat-
ing means and that has a pivoted handle by
means of which the head may be pushed along a
floor surface,

Vacuum cleaners of the type referred to are
usually provided with a rotary brush in the floor
nozzle that is driven by a belt from the fan shaft.
Such cleaners have sometimes been provided with
a flexible hose attachment for an auxiliary furni-
ture cleaning nozzle that is adapted to be con-
nected to the suction inlet of the fan casing and
cut off communication between the suction inlet
and the floor nozzle. Such auxiliary suction noz-
zle attachments have been inconvenient because
of the fact that the attachment is a spare part
not carried by the cleaner, and because connect-
ing the flexible tube to the cleaner is difficult by
reason of the necessity of disconnecting the brush
driving belt from the fan shaft before making the
connection.

An important object of the present mvention
is to provide a cleaner of the type referred to
with an auxiliary suction tube and nozzle that
is permanently connected thereto and with ad-
justable means for connecting ejther the floor
nozzle or the auxiliary nozzle to the suction inlet
of the fan casing.

A further object of the invention is to provide
a means for disconnecting the main nozzle from
and connecting the tubular handle to the suction
creating means,

An additional object of the invention is to pro-
vide a vacuum cleaner having a main suction noz-
zle and an auxiliary suction nozzle and a valve
for connecting the suction creating means to
either nozzle.

It is also an object of the invention to pro-
vide a cleaner having a valye controlled auxiliary
nozzle with a power driven brush in the main
nozzle which is controlled by the valve.

1t is also an object of the invention to provide
& power driven brush for the suction nozzle that
is controlled by the pressure within the nozzle so

as to be driven only when there is a vacuum.

within the suction nozzle.
With the above and other objects in view, the

invention may be said to comprise a vacuum

cleaner as fllustrated in the accompanying draw-
ings, hereinafter described and particularly set
forth in appended claims, together with such
variations and modifications thereof as will be
apparent to one skilled in the art to which the
mvent!on pertains,
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Reference should be had to the accompanying
dr;iwlilngs forming a part of this specification, in
which:

Fig. 1 is a side elevation of a vacuum cleaner
embodying the invention;

Fig. 2 is a fragmentary side elevation of a flex-
ible suction tube that is telescopically mounted
in the handle of the cleaner;

Fig. 3 is a fragmentary side elevation on an
enlarged scale, showing the outer end portion
of the handle, with & portion of the handie, fil-
tering bag and extension tube broken away and
shown in section;

Fig. 4°is a fragmentary side elevation of the
inner end of the flexible suction tube, a portion
of the guide ferrule being broken away and shown
in section;

-Pig. 5 is a top plan view of the vacuum cleaner
head with a portion of the housing broken away
and shown in section;

Fig. 6 is a section taken on the line indicated
at 6—86 in Pig. 7;

Fig. 7 is a side elevation of the suction head
with the lower portion thereof broken away and
shown in central vertical section;

Fig. 8 is a fragmentary vertical section through
the lower portion of the suction head, and

Fig. 9 is a section taken on the line indicated
at 9—9 in Fig. 8.

As shown in Fig. 1, the vacuum cleaner of the
present invention has a suction head provided
with a housing | that is provided with a wide
floor nozz'e portion 2 at its forward end and which
has an inclined fan casinig 3. A motor housing
4 carried by the fan casing 8 projects rearwardly -
from the fan casing within the housing 1. The
suction head is supported upon front and rear
wheels 5§ and ¢ mounted on the housing {, the
front wheels § being mounted behind the end
portions of the nozzle 2 and the rear wheels §
being mounted on the rear end of the housing .
The suction head is pushed over the floor sur-
face by means of a tubular handle 7 that is pivot-
ally connected to the housing { and the handle
1 provides a support for a flltering bag 8. The
handle 7 extends through a fitering bag 8, the
bag having an opening at its rear end that is
provided with a resilient bead 8 that snaps into
engagement with a grooved collar 0 mounted on
the handle T adjacent its upper end. The bead
9 forms a dust tight joint between the bag 8 and
collar 10 and the collar {0 has a dust tight sliding
connection with the handle 7, air pressure within

the bag during operation of the cleaner serving
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to hold the collar 10 near the outer end of the
handle.

A hand grip 11 is attached to the outer end of
the tubular handle T and is offset beneath the
outer end of the tubular handle 1, the hand grip
{1 having a laterally projecting attaching por-
tion 12 which is secured upon the end of the tubu-
lar handle 1. The hand grip Il carries a trigger
switeh I8 that controls the current supplied to
the fan driving rotor through an extension cord
{4 and an insulated cable 15 extending from the
switch 138 to the motor and attached to the under
side of the filiering bag 8. A flexible tube 18 is
telescopically mounted in the tubular handle 1,
the inner end of the tube being provided with a
rigid guide ferrule i1 having a flange {8 at its
inner end which has & sliding fit within the
tubular handle 7. The flange I8 also serves as
a stop to limit the outward movement of the
tube 16, being engageable with the attaching
portion 12 of the hand grip when the flexible tube
16 is withdrawn to its full extent. The tube 18
carries an auxiliary nozz'e 18 at its outer end
which is adapted to be used for cleaning furniture,
walls and woodwork and the like, means which
will be hereinafter described being provided for
connecting the tubular handle to the inlet of the,
fan casing. The tube {6 is normally retracted
within the handle 7 and the nozzle (9 overlies the
switch carrying portion of the hand grip (f.

The housing | is divided into front and rear
secitions which are joined substantially in a cen-
tral plane with the fan casing, the two sections
being provided with attaching lugs 20 which re-
celve bolts 21 which clamp the two sections to-
gether. The fan casing 3 has a central inlet open-
ing 22 in the front wall thereof which communi-
cates with a passage 23 extending upwardly from
the center of the flcor nozzle 2. The fan casing
8 also has a central opening in its rear wall which
is of a diameter sufficient to receive the motor
housing 4 which is adapted to be inserted in the
opening in the rear wall of the fan casing before
the front and rear housing sections are secured
together, the motor housing 4 being provided with
a marginal flange 25 at its forward end, which
engages the interior of the fan casing wall around
the opening 24, the flange 25 being secured to the
fan casing by suitable means such as screws 26.
The motor in the housing 4 has & shaft 27 that
projects into the fan casing 3 where a fan 28 ib
secured thereto.

The forward section of the housing | is a casting

which forms the floor nozzle 2 and the forward
half of the fan casing 8. The rear section of
the housing forms the rear half of the fan casing
and has integral side skirts 29 extending rear-
wardly from the opposite side portions of the fan
casing 3 which cover opposite sides of the motor
housing #. The side skirts 29 are substantially

triangular in form, tapering from a wide base to .

an apex immediately behind the top of the fan
casing 3, and the housing has an inclined rear
wall 30 connecting the rear ends of the side skirts
29. A filtering bag mounting ring 3! is mounted
upon the rear end of the housing | and has an
outwardly curved retaining flange 32 which pro-
vides an external recess to receive a contractible,
resilient bead 38 surrounding the forward open-
ing of the filtering bag 8. The mounting ring
3t is connected to the housing 1 by means of a
hinge 34 adjacent the top of the housing, and is
detachably secured in place against the face of
the wall 30 by means of screws 35 which are car-
ried by the ring and screwed into threaded open-

_ ings in the wall 30 adjacent the lower edge there-
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of. The ring 31 is held tightly against the face
of the wall by means of screws 38 and leakage
of air between the ring and wall is prevented by
means of a scaling ring 3¢ mounted in the face
of the ring 31 which engages with the wall 30.

The fan casing 3 has an outlet passage 37
which extends tangentially of the casing 3 and
along one side of the casing to an opening 38 in
the wall 30 which lies within the mounting ring
31 and near the top of the wall 30. In normal
operation of the machine, the air drawn through
the suction nozzle 2 passes through the fan and
is discharged to the filtering bag 8 through the
opening 38. Since the dirt laden air passes into
the bag near the top of the mounting ring 31, the
dirt can accumulate on the portions of the wall
30 and of the bag 8 adjacent the lower portion
of the ring, and the bag may be emptied by re-
leasing the screws 35 and lifting the lower portion
of the ring off the wall 30 after the bag has been
shaken to deposit the dirt in the lower end
thereof.

An auxiliary conduit 39 extends laterally
around the side of the fan casing 3 opposite that
around which the discharge passage 37 extends
and is connected to the passage 24 leading from
the floor nozzle 2 to the inlet of the fan casing 3.
The conduit 389 extends through the wall 30 and
terminates in a laterally facing bearing portion
40 in which a pipe elbow section 41 is rotatably
mounted. The elbow section 41 is attached to
the inner end of the tubular handie 7 and turns
in the bearing portion 40 when the handle is-
swung upwardly or downwardly. The elbow sec-
tion 41 has a boss 42 which is centrally disposed
with respect to the bearing portion 40 and which
receives a pivot pin 43 that is axially alined with
the bearing portion 40. The pivot pin 43 is car-
ried by the inner end of a screw 44 that is ad-
justable in a bracket 45 attached to the wall 30.
Screw 44 serves to press the elbow 41 against the
bearing portion 40 and the pivot pin 43 keeps the
elbow centered with respect to the bearing por-
tion. When it is desired to remove the handle,-
screw #4 may be opened to retract the pin 43 and
allow the elbow 41 to be moved laterally out of
eengagement with the bearing portion 40.

In order to control the flow of air through the
main nozzle 2 and the auxiliary nozzle (3, a two-
way valve 46 is provided at the junction of the
passages 24 and 39. The valve 46 is a drum valve
having a cylindrical body portion extending from
the front wall of the passage 24 to the fan casing,
the valve being open at its inner end to the inlet
opening of the fan casing and having a closed
outer end 47, which is provided with a diametrical
flange 48 whlch forms a handle by means of
which the valve may be turned. The body por-
tion of the valve 46 is.rotatably mounted in a
bearing portion 50 of the housing 1, in the open-
ing of the front wall within which the valve fits
and within an arcuate flange 5f adjacent the.
margin of the inlet opening 23. The valve 46 has
a flange 52 at its outer end which engages with
the front wall of the housing around the valve
receiving opening and the body of the valve has
an arcuate periphersal opening §3 which extends
through nearly half the circumference of the
valve. The valve is held against axial movement
and its angular movement limited by means of a
groove 54 in its periphery which is engaged by a
pin 85 carried by the bearing portion 50 of the
housing. The groove 54 is substantially 180° in
length to permit movement of the valve from the .
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.extreme position shown in Fig. 6, where the aux-
{liary passage 39 is closed and the passage 24 to
the suction nozzle 2 is open, to the opposite ex-
treme position in which the suction nozzle 2 is
cut off from the suction fan and the tubular
handle 1 is connected to the fan casing inlet
through the passage 38. Whenever it is desired
to use the auxiliary nozzle (9 the valve 48 is turned
by means of the hand grip flange 48 to connect the
handle 7 to the fan casing inlet. The fan then
draws air through the handle 7 and the noztle
19 and tube 1§ that is telescopically received in
the handle 7. The operator may then pull the
fiexible tube 16 out of the handle 7 and pass the
pozzle 19 over objects to be cleaned, using the
flexible tube 18 to drag the cleaner along the
floor. v

The suction nozzle 2 is preferably provided
with & rotary brush 58 that is operated by the
fan motor, and since it is not desirable to have
the brush 88 operated while the suction nogzle
2 is disconnected from the fan casing, means
is provided for controlling the brush driving
means by the valve 46, As shown in Figs. 8
and 9, the brush 66 is driven by means of & belt
81 which extends through an opening 58 in the
rear wall of the floor nozzle 2 and over a pulley
§9 that is mounted within a housing 60 attached
to the rear wall of the suction nozzle 2, the hous-
ing 60 forming a recess in the suction nozzle

adjacent the nozzle opening to receive the driv-.

ing pulley 89. The driving pulley 59 is attached
to the inner end of a horizontal shaft 61 that
is supported in a bearing member 62 mounted in
a side wall of the housing 60. The shaft 61 pro-
jects past the outer face of the bearing member
€2 and has a friction disk 63 clamped to its
outer end by means of a nut 64. Between the
friction disk 63 and the housing 60 the shaft 61
carries a pulley 65 which is freely rotatable on
bal] bearings 66 interposed between the pulley
8% and the shaft 61. The ball bearing 66 has
an inner race ring 671 that is slidable on the
shaft 81 and this race ring is engaged by a
shifter collar 68, also slidable on the shaft and
 mounted between the pulley 65 and the bearing
member 62. The pulley 8§ is continuously
driven during the operation of the cleaner by a
belt 68 that extends over the pulley 65 over guide
pulleys 10 carried on the housing { and over a
driving pulley 1 attached to the rear end of the
motor shaft 21. Collar 68 is pressed outwardly
by a spring 12 interposed between the collar and
the bearing member 62 and its outward move-

ment is restrained by an arm. 13 of a shifter ;

lever 14 connecied to the housing 60 by & pivot
18 and having §_ long arm 76 substantially par-
allel with the pear wall of the suction nozzle
The outer end of the arm 16 engages a collar 11
that is held against the inner side of a nut 18
on a stem 19 aftached to a plunger 80 that is
slidably mounted in a cylindrical chamber- 81
formed in the rear wall of the suction nozzle
and open at its inner end to the interior of the
nozzle. A head 82 is screwed into the outer end
of .the chamber 81. This head is in the form of
& spider having a central hub portion 83 through
which the stem 19 extends and in which the
stem 79 has a sliding fit. Around the hub por-
tion 83 the spider is provided with a series of
holes 84 which open the outer portion of the
chamber to atmosphere. A spring 83 interposed
between the spider 82 and the collar 17 normally
holds the collar 11 against the nut 18 and the
spring 8§ is of sufficient strength to hold the
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collar 88 in retracted position where the pulley
88 is free from the friction disk 63, the plunger
80 being normally held against the spider 82,
as shown in Fig. 9.

When the nozzle 2 is connected to the fan
casing inlet and the fan is operated with the
nozzle 2 in engagement with a carpet, a vacuum
is created in the suction nozzle 2 which causes
the plunger 80 to move inwardly, and operates
the lever 14 to shift the arm 713 outwardly, re-
leasing the collar 68 and permitting the spring
12 to presses the pulley 88 against the friction
disk 63, so that, as soon as an effective vacuum

is established in the nozzle 2, the brush. 56 will

be automatically connected to the driving motor.
However, when the valve 468 is shifted to close
the passage between the suction nozzle 2 and the
fan inlet, the operation of the fan will have no
effect upon the brush driving mechanism for
the reason that no vacuum will be created in
the suction nozzle. The automatic control of
the brush driving mechanism is advantageous
in the normal operation of the cleaner on a floor
surface since it relieves the initial load on the
driving motor, due to the fact that the driving
connection to the brush is established only after
an operating vacuum is established in the suc-
tion nozzle. This reduces the initial load on the
motor, which operates first to bring the fan up
to speed before the brush operating torque is
imposed upon the motor shaft.

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

What I claim is: *

1. A suction cleaner comprising a fan casing
having a suction inlet, a suction nozzle con-
nected to sald inlet, a fan in said casing, a mo-
tor for driving said fan, a brush in said nozzle,
a driving connection from said motor to said
brush including a clutch comprising two fric-
tion elements one movable toward and away
from the other, a spring pressing said movable
element toward engaging position, a second
spring pressing said movable element in the op+
posite direction and normally holding the same
in disengaged position, and means operated by
suction in said nozzle for decreasing the pressure
exerted by said second spring on said movable
element. so as to permit the first spring to en-
gage the clutch elements. ;

-2, A suction cleaner comprising a .fan casing
having a suction inlet, a suction nozzle con-
nected to said inlet, a fan in said casing, a mo-
tor for driving said fan, a brush in said nozzle,
a driving connection from said motor to said
brush including disengageable driving elements,
means for normally holding said elements dis-
engaged, and a fluid pressure operated member
operably connected to said nozzle and to one
of said driving elements and movable in response

to suction in said nozzle for engaging said driv-

ing elements. .
3.. A suction cleaner comprising a fan casin
having a suction.inlet, a suction nozzle con-
nected to said inlet, a fan in said casing, a mo-
tor for driving said fan, a brush in said nozzle,
a driving connection from said motor to said
brush, a clutch in said driving connection, a
spring normally holding said clutch in disen-~
gaged position, and a member operably con-
nected to the nozzle and to said clutch and mov-
able in response to suction in said nozzle for .
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engaging said clutch in cppositon to said spring.
4, A suction cleaner comprising a fan casing,
a suction conduit connected to the casing inlet,
a suction nozzle connected to said conduit, a fan
in said casing, & motor for driving said fan, a
branch conduit connected to said suction con-
duit, means for connecting the branch conduit
to the casing inlet and cutting off the suction
nozzle, a brush in said nozzle, a rotatable mem-
ber driven by said motor, means including a
shiftable member for establishing a driving con-
nection from sald rotatable member to said
brush, and & fluld pressure operated member
operably connected to the nozzle and to said
shiftable member and adapted to be moved by
suction in said nozzle for operating the shiftable
member to establish a driving connection be-
tween said rotatable member and said brush.

§. In a suction cleaner, a head comprising &

.fan casing, a motor housing carried by the fan
casing and a suction nozzle connected to the fan
casing inlet, a motor shaft projecting from op-
posite ends of the motor housing, a fan attached
to one end of said shaft, a rotatable brush in
said nozzle, a driving connection from the end
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of said motor shaft opposite that to which the
fan is sttached to said brush, a clutch con-
trolling said driving connection, and a clutch
actuator operably connected to said nozzle and
clutch and movable in response to suction in’
said noztle in a direction to engage said clutch.

. JAMES B. KIRBY.
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