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(54) Title: AGITATOR DRIVE SYSTEM WITH BARE FLOOR SHIFTER

(§7) Abstract: An upright vacuum cleaner includes a housing, a nozzle

opening in the housing and a dust collector carried on the housing. A suc-
tion fan is also carried on the housing. The suction fan draws air, dirt and
debris from a surface to be cleaned through the nozzle opening to the dust
collector. The upright vacuum cleaner also includes a first rotary agitator
and a second rotary agitator, both carried on the housing. A drive motor
carried on the housing drives the first rotary agitator through the belt and
pulley assembly. A gear drive assembly drivingly connects the first rotary
agitator to the second rotary agitator.



" AR S A A R AN A R b

10

L .-wl.-.':Jr_-'-lﬂ!:q'."%fv':'{:l:::’.k‘:'?'.?::'-?f‘-.‘-‘P'f:v;i-.’l:-éf{5'4:'3-&?*‘-.':*‘.‘15','!'."#'.'«"-l":‘.sv.‘:"&?.'.*jéfé-‘?@-‘lé."_'.w{?‘*:~-.W O TRELP IR TR N F‘Jﬁl&"g«‘%-*ﬁ%'}r%’i’&w, oAy ;!~Q¢'FFZ§_-~:*::.‘-'J-'-¢,'~. e AT b W

CA 02442830 2008-10-02

AGITATOR DRIVE SYSTEM
FOR VACUUM CLEANER

The present invention relates generally to the carpet cleaner
ﬁeld, and, more particularly, to an agitator drive system for a power
head, an upright vacuum cleaner or an extractor including twin agitators

for brushing dirt and debris from a surface being cleaned.

Backeground of the Invention

Upright vacuum cleaners and power heads for canister vacuum
cleaners in all of their designs and permutations have become
increasingly popular over the years. Upright vacuum cleaners generally
incorporate a nozzle assembly which rides on wheels over the floor

surface to be cleaned. A canister assembly is pivotally mounted to the

L e R KRR R TR NS VRGN o e T . s T AT Y W e e o T I e s e



CA 02442830 2003-09-30

WO 02/080749 PCT/US02/08340

10

15

20

25

2

nozzle assembly. The canister assémbly includes an operating handle
that i1s manipulated by the user to move the vacuum cleaner back and
forth across the floor. The canister assembly also includes either a bag-
like filter or a cyclonic separatidn chamber and filter combination that
traps dirt and debris while substantially clean air is exhausted by a fan
that is driven by an onboard electric motor. It is this fan and motor
arrangement that generates the drop in air pressure necessary to provide
the desired cleaning action. In most upright vacuum cleaners sold
today, a rotary agitator 1s also provided in the nozzle assembly. The

rotary agitator includes tufts of bristles, brushes, beater bars or the like

~ to beat dirt and debris from the nap of a carpet being cleaned while the

pressure drop or vacuum is used to force air entrained with this dirt and
debris into the nozzle of the vacuum cleaner.

Power heads generally include a nozzle opening, a rotary
agitator in the nozzle opening and a motor for driving the rotary agitator
through a drive transmission system. In either an upright vacuum
cleaner/extractor nozzle or a power head assembly, as the single
agitator rotates and engages the surface being cleaned, it has a tendency
to pull or push forward or backward depending upon its direction of
rotation. At certain times and under certain operating conditions, this
imparted motion becomes a hindrance to the user's ettective operation
and directing of the upright vacuum cleaner/extractor or power head
and impedes its ease of operation. In order to address this shortcoming,
the present invention relates to a power head or upright vacuum

cleaner/extractor incorporating twin agitators that may be made
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counter-rotating. In this way the net pulling and pushing effect of each
agitator 1s effectively canceled to significantly ease manipulation of the
power head or vacuum cleaner/extractor by the user. Additionally, the

present invention relates to a unique, novel and efficient drive system

for the twin agitators.

Summary of the Invention

In accordance with the purposes of the present invention as
described herein, an improved agitator drive system 1s provided. That
agitator drive system includes a housing and a nozzle opening in the
housing.

A first rotary agitator and a second rotary agitator are carried on
the housing. Additionally, a drive motor is carried on the housing. A
belt and pulley assembly connects the drive motor to the first rotary
agitator. A gear drive assembly connects the first rotary agitator to the
second rotary agitator. In this way a single motor drives both agitators.

Still more specifically describing the invention, the belt and
pulley assembly includes a drive shaft, a drive pulley, a first belt
connecting said drive shaft and drive pulley and a second belt
connecting the drive pulley to the first rotary agitator. A pivotally
mounted idler pulley is selectively displaceable between a first position
wherein the idler pulley engages and tensions the second belt and a
second position where the idler pulley releases tension from the second
belt. When the first belt is tensioned by the idler pulley, the drive

motor rotatably drives the first agitator. When the idler pulley is
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displaced to the second position, the slack in the belt interrupts the drive
to the first agitator. Accordingly, the agitators are

not rotated and only the suction fan is driven by the drive motor. This
allows for more efficient bare floor cleaning.

The gear drive assembly includes a gear box and cooperating
cover. A first drive gear of the gear box is connected to the first rotary
agitator while a second drive gear of the gear box is connected to the
second rotary agitator. In one embodiment, the gear drive assembly
includes a single intermediate gear between the first and second drive
gears whereby the first and second drive gears and therefore, the first
and second agitators connected thereto, are made co-rotating. In a
second embodiment, the gear drive assembly includes two intermediate
gears between the first and second drive gears. In this arrangement, the
first and second drive gears and, therefore, the first and second agitators
are made counter- rotating.

Still more specifically, the gear drive assembly housing includes
three pairs of sockets for receiving three intermediate drive gears. In
the first selected arrangement the first and second sockets receive two
intermediate gears between the first and second\drive gears whereby the
first and second drive gears and, therefore, the first and second rotary
agitators are made counter-rotating. In a second selected arrangement,
the third socket receives a single intermediate gear between the first and
second drive gears and, therefore, the first and second rotary agitators

are made co-rotating. Further, the gear box and the cover include

cooperating cavities for receiving bearings on each side of the first and




CA 02442830 2003-09-30

WO 02/080749 PCT/US02/08340

10

15

20

23

>

second drive gears to ensure smooth uninterrupted low friction rotation
of the first and second agitators.

In accordance with three further aspects of the present invention,
an upright vacuum cleaner, an extractor and a power head are provided
incorporating the agitator drive system as described.

In accordance with yet another aspect of the present invention, a
gear box assembly housing is provided for a vacuum cleaner. The gear
box assembly housing includes a gear box and cooperating cover
having a projecting lug adjacent a first end thereof for engaging a
cooperating slot in a vacuum cleaner housing. Additionally, the gear
box assembly housing includes a projecting mounting flange adjacent a
second end thereof including an opening for receiving a fastener for
securing the gear box assembly to the vacuum cleaner housing. This is
an unique and simple mounting engagement that provides reliable and
dependable mounting over a long service life at a minimum
construction cost.

In the following description there is shown and described one
possible embodiment of this invention, simply by way of illustration of
one of the modes best suited to carry out the invention. As it will be
realized, the invention 1s capable of other different embodiments, and
its several details are capable of modification in various, obvious
aspects all without departing from the invention. Accordingly, the
drawings and descriptions will be regarded as 1llustrative in nature and

not as restrictive.
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Briet Description of the Drawing

The accompanying drawing incorporated in and forming a

part of the specification, illustrates several aspects of the present

invention, and together with the description serves to explain the

principles of the invention. In the drawing:

Figure 1 1s a perspective view of an upright vacuum
cleaner of the present invention;

Figure 2 is an overall detailed perspective view of the
agitator drive system of that vacuum cleaner;

Figure 3a 1s a partially schematic side elevational view of
the agitator drive system with the idler pulley tensioning the belt and
the agitators engaged for rotary operation;

Figure 3b 1s a view similar to Figure 3a but with the idler
pulley released and the agitators disengaged for interruption of drive to
the agitators and bare floor cleaning;

Figure 4 is an exploded perspective view of the gear drive
assembly with the two intermediate gear arrangement to provide
counter- rotating agitators;

Figure 4a 1s a side elevational partially schematic view
showing the rotary motion of the gears and agitators;

- Figure 5 1s an exploded perspective view of the gear drive
assembly in the single intermediate gear arrangement whereby the
rotary agitators are driven in co-rotating fashion; and

Figure 5a is a side elevational partially schematic view

showing the rotary motion of the gears and the agitators.
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Reference will now be made in detail to the present
invention, an example of which is illustrated in the accompanying

drawing.

5 Detailed Description of the Invention

Reterence 1s now made to Figure 1 showing the upright vacuum
cleaner 10 of the present invention. The upright vacuum cleaner 10
includes a housing comprising a nozzle assembly 14 and a canister
assembly 16. The canister assembly 16 further includes a control
10 handle 18 and a hand grip 20. A control switch 22 is provided for
turning the vacuum cleaner on and off. Of course, electrical power is
supplied to the vacuum cleaner 10 from a standard electrical wall outlet
through a cord (not shown).
A pair of rear wheels (not shown) are provided at the lower
15 portion of the canister assembly 16 and a pair of front wheels (not
shown) are provided on the nozzle assembly 14. Together, these
wheels support the vacuum cleaner 10 for movement across the floor.
To allow for convenient storage of the vacuum cleaner 10, a foot latch
30 functions to lock the canister assembly 16 in an upright position as
20 shown 1n Figure 1. When the foot latch 30 is released, the canister
assembly 16 may be pivoted relative to the nozzle assembly14 as the
vacuum cleaner 10 i1s manipulated to-and-fro to clean the floor.
The canister assembly 16 includes a cavity 32 adapted to receive
and hold a dust bag 12. Alternatively, the vacuum cleaner 10 could be

25 equipped with a dust collection cup such as found on cyclonic type
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models if desired. Additionally, the canister assembly 16 carries a
suction fan 34 and suction fan drive motor 35. Together, the suction
fan 34 and its cooperating drive motor 35 function to generate a
vacuum airstream for drawing dirt and debris from the surface to be
cleaned. While the suction fan 34 and suction fan drive motor 35 are
1llustrated as being carried on the canister assembly 16, it should be
appreciated that they could likewise be carried on the nozzle assembly
14 1f desired.

The nozzle assembly 14 includes a nozzle and agitator cavity 36
that houses a pair of rotating agitator brushes 38a and 38b. The agitator
brushes 38a and 38b shown are rotatably driven by the drive motor 35
through a cooperating belt and gear drive system 60 shown best in
Figures 2, 3a and 3b and described in detail below. In the illustrated
vacuum cleaner 10, the scrubbing action of the rotary agitator brushes
38a, 38b and the negative air pressure created by the suction fan 34 and
drive motor 35 cooperate to brush and beat dirt and dust from the nap of
the carpet being cleaned and then draw the dirt and dust laden air from
the agitator cavity 36 to the dust bag 12. Specifically, the dirt and dust
laden air passes serially through hoses 46 and/or an integrally molded
conduit in the nozzle assembly 14 and/or canister assembly 16 as 1s
known in the art. Next, it 1s delivered into the dust bag 12 which serves
to trap the suspended dirt, dust and other particles inside while allowing
the now clean air to pass freely through to the suction fan 34, pass over
the motor 35, through a final filtration cartridge (not shown) and

ultimately to the environment through the exhaust port 50.
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The agitator drive system or arrangement 60 shown best in
Figures 2, 3a and 3b includes a drive shaft 61 connected to the drive
motor 35 that turns the suction fan 34. Drive shaft 61 is connected by a
first belt 64 to a dual drive pulley 62 carried for relative rotation on the
nozzle assembly 14. A second belt 66 connects the pulley 62 to the
agitator pulley 68 carried on the first rotary agitator 38a. The dual drive
pulley 62 provides a speed reduction so that the rotary agitator 38a is
driven at optimal speed while the drive motor 35 simultaneously turns
the suction fan 34 at the necessary high RPM to generate the desired
negative pressure for vacuum cleaning.

The agitator drive system 60 also includes an idler pulley 72
carried on pulley arm 74 that is pivotally mounted by a pin 75 to the
mounting bracket 76 secured to the nozzle assembly 14. As illustrated,
the mounting bracket 76 includes a pair of spaced upstanding posts 78
upon which a bare floor switch 80 1s pivotally mounted by means of a
pin 82. The switch 80 includes a downwardly depending finger 84 that
engages a leaf spring 86 secured at one end to the pulley arm 74. When
the switch 80 is in the carpet cleaning position (see Figure 3a), finger
84 engages and presses downwardly on the spring 86 thereby forcing
the pulley arm 74 downwardly. As a result, the idler pulley 72 1s
positioned to engage the second belt 66 so as to provide the necessary
tension to transmit the rotary motion of the drive pulley 62 to the first
rotary agitator 38a.

In contrast, in the bare floor or second position of the switch 80

(see Figure 3b), finger 84 slips over center along the spring 86 and a
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coll spring 88 positioned between the mounting bracket 76 and the
pulley arm 74 biases the pulley arm upwardly to a second position
wherein the i1dler pulley 72 is disengaged from the second belt 66. This
releases tension on the second belt 66 thereby interrupting drive to the
first rotary agitator 38a. As should be appreciated thus far, only the
first rotary agitator 38a 1s driven by the second belt 66. The second
rotary agitator 38b 1s driven through a gear drive assembly generally
designated by reference numeral 90. As best shown in drawing Figures
4, 4a, 5 and Sa, gear drive assembly 90 includes a gear box 92, a gasket
92a and a cooperating cover 94. Gear box 92 includes a projecting lug

91 adjacent a first end thereof and a projecting mounting flange 93

" adjacent a second, opposite end thereof. The projecting lug 91 is

received and captured in a cooperating slot 95 in the housing of the
nozzle assembly 14. The mounting flange 93 includes a slot 97 for
receiving a screw fastener (not shown) which engages in a threaded
aperture in the housing of the nozzle assembly 14 to complete the
connection of the gear drive assembly 90 to the housing.

Gear box 92 also receives a first drive gear 98 connected to the
first rotary agitator 38a and a second drive gear 100 connected to the
second rotary agitator 38b. More specifically, the gear box 92 and
cover 94 each include cooperating cavities 102 for receiving bearings
104, 106 between which the first and second drive gears 98, 100 are
positioned. In the alternative, a combination of bearings and bushings
could be used. As further shown, each of the drive gears 98, 100

includes a projecting stub shaft 108 that is slotted, notched or otherwise
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keyed to the body of the agitators 38a, 38b respectively.

As turther shown with reference to the drawing figures, the gear
box 92 and cover 94 include three pairs of sockets 110, 112, 114 each
adapted to receive intermediate gears 116, 118, 120 respectively. In a
first selected operational arrangement, the first and second pairs of
sockets 110, 112, respectively, receive and hold for relative rotation two
intermediate gears 118, 120, on shafts 119, 121 respectively. The
intermediate gear 118 meshes with the first drive gear 98 and the
intermediate gear 120 while the intermediate gear 120 meshes with the
intermediate gear 118 and the second drive gear 100. Accordingly, as
the second belt 66 rotates the first rotary agitator 38a and drive gear 98
in a counterclockwise direction as illustrated in the drawing Figures 3b
and 4a, intermediate gear 118 is rotated 1n a clockwise direction,
intermediate gear 120 is rotated in a counterclockwise direction and the
second drive gear 100 and second rotary agitator 38b keyed thereto are
rotated in a clockwise direction.

Thus, when two intermediate gears 118, 120 are provided as
1llustrated in drawing Figures 4 and 4a, the rotary agitators 38a, 38b are
counter-rotating. Thus, in the embodiment illustrated the agitators 38a,
38b rotate toward each other and brush dirt and debris upward from the
surface being cleaned into the nozzle assembly 14 through the gab
between the agitators. This provides excellent cleaning action. Further,
it should be appreciated that the agitators 38a, 38b are rotated at the
same speed and as such the tendency of the first rotary agitator 38a to

push the vacuum cleaner rearward is fully and equally offset by the
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tendency of the second rotary agitator 38b to pull the vacuum cleaner
forward. Accordingly, the rotary agitators 38a, 38b have no net
pushing or pulling effect upon the vacuum cleaner which in the absence
of their influence may be more easily manipulated and guided by the
operator.

While counter-rotation of the agitators 38a, 38b toward each
other has been illustrated in the drawing Figures 4, 4a, it should be
appreciated that the counter-rotating agitators may also be operated in
the reverse direction 1f desired so that dirt and debris is brushed from
the surface being cleaned in opposing directions for drawing up through
the nozzle assembly 14 in front of and behind the rotary agitators 38a,
38b.

Still further, it should be appreciated that the gear drive assembly
90 may also be set up to provide co-rotating agitators 38a, 38b. More
specifically, in this arrangement shown in Figures 5 and Ja, the
intermediate gear 116 is rotatably mounted on a shaft 117 in the third
pair of sockets 114 between the first drive gear 98 and the second drive
gear 100. The intermediate gear 116 meshes with both of the drive
gears 98, 100. Thus, in the event the first rotary agitator 38a 1s driven
by the motor 35 in a counterclockwise direction as illustrated in
drawing Figure 5a, the intermediate gear 116 is driven in a clockwise
direction. This causes the second drive gear 100 to also be driven 1n a
counterclockwise direction
and, accordingly, the first and second rotary agitators 38a, 38b are co-
rotating. Of course, while the co-rotating of the agitators 1n a counter-

clockwise direction is illustrated, it should be appreciated that the two
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agitators may also be co-rotated in a clockwise direction if desired.

By providing a gear drive assembly 90 for driving the second
rotary agitator 38b off of the first rotary agitator 38a, belt drive need
only be provided to the first rotary agitator. This advantageously

5 eliminates complicated routing of the belt across both agitators.
Further, it should be appreciated that more efficient and complete
cleaning 1s possible than with a vacuum cleaner having both agitators
driven by a single belt. This is because the pulley area of each agitator
in such a design must be devoid of carpet cleaning structures. This

10 leaves an unbrushed or unbeaten gap of carpet as the vacuum cleaner
MOVES.

In contrast, while the first agitator 38a includes a belt pulley 68
and, therefore, cannot include any carpet cleaning structures such as
beater bars, brushes, wipers or bristles in the pulley area, the second

15 agitator 38b includes such cleaning structures across its entire width
including, particularly, in the area 69 immediately aligned with and
corresponding to the belt pulley of agitator 38a (note tufts of bristles 71
illustrated in Figure 2) . This provides for complete, highly etficient
cleaning. There is no pulley area gap in'the present invention and as a

20 consequence, there is no unbrushed or unbeaten gap of carpet when the
vacuum cleaner i1s moved to and fro.

In summary, numerous benefits result from employing the
concepts of the present invention. A smooth and efficient agitator drive
arrangement is provided for a twin agitator equipped vacuum cleaner or

25 extractor. The system provides full cleaning across the entire width of
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the nozzle assembly. Further, the gear drive assembly 90 is arranged in
such a manner that by simply selecting one of two possible alternative
drive arrangements, the twin rotary agitators 38a, 38b may be made
counter-rotating or co-rotating depending upon the desires of the
vacuum cleaner/extractor manufacturer. Inventory and parts control
advantages are realized since a single gear box 92, cover 94 and first
and second drive gears 98, 100 need be stocked. Only the intermediate
drive gears 116, 118 and 120 need be swapped to convert between
counter-rotating and co-rotating agitators.

The foregoing description of the preferred embodiment of the
invention has been presented for purposes of illustration and
description. It is not intended to be exhaustive or to limit the invention
to the precise form disclosed. Obvious modifications or variations are
possible in light of the above teachings. For example, the belt and
pulley assembly could comprise a pulley on the motor drive shaft, a
pulley on the agitator and a single belt between these two pulleys.
Further, while an upright vacuum cleaner 1s illustrated, an extractor or
even the power head of a canister vacuum cleaner could be equipped
with the agitator drive system of the present invention.

The embodiment was chosen and described to provide the best
1llustration of the principles of the invention and its practical
application to thereby enable one of ordinary skill in the art to utilize
the invention in various embodiments and with various modifications as
are suited to the particular use contemplated. All such modifications

and variations are within the scope of the invention as determined by




CA 02442830 2003-09-30
WO 02/080749 PCT/US02/08340

15

the appended claims when interpreted in accordance with the breadth to

which they are fairly, legally and equitably entitled.
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In the Claims

1. An agitator drive system for a vacuum cleaner, comprising;:
a housing;
a first rotary agitator carried on said housing;
a second rotary agitator carried on said housing;
a drive motor carried on said housing;
a belt and pulley assembly connecting said drive motor directly to
said first rotary agitator; and

a gear drive assembly connecting said first rotary agitator to said

second rotary agitator.

2. An agitator drive system for a vacuum cleaner, comprising:

a housing;

a first rotary agitator carried on said housing;

a second rotary agitator carried on said housing;

a drive motor carried on said housing;

a belt and pulley assembly connecting said drive motor directly to
said first rotary motor agitator, wherein said belt and pulley assembly includes a
drive shaft, a drive pulley, a first belt connecting said drive shaft to said drive
pulley and a second belt connecting said drive pulley to said first rotary agitator;
and

a gear drive assembly connecting said first rotary agitator to said

second rotary agitator.

3. The agitator drive system of claim 2, including a pivotally
mounted idler pulley selectively displaceable between a first position wherein
said 1dler pulley engages and tensions said second belt and a second position

wherein said 1dler pulley releases tension from said second belt.

4, The agitator drive system of claim 1, wherein said gear drive
assembly includes a gear box and cooperating cover, a first drive gear connected
to said first rotary agitator and a second drive gear connected to said second

rotary agitator.
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5. The agitator drive system of claim 4, wherein said gear drive
assembly includes a single intermediate gear between said first and second drive

gears whereby said first and second drive gears are made co-rotating.

0. The agitator drive system of claim 4, wherein said gear drive
assembly includes two intermediate gears between said first and second drive

gears whereby said first and second drive gears are made counter-rotating.

7. The agitator drive system of claim 4, wherein said gear drive
assembly gear box and cooperating cover include three pairs of sockets for

receiving three intermediate drive gears;

in a first selected arrangement said first and second sockets
receiving two intermediate gears meshing with said first and second drive gears
whereby said first and second drive gears are made counter-rotating;

and in a second selected arrangement said third socket receiving a
single intermediate gear meshing with said first and second drive gears whereby

said first and second drive gears are made co-rotating.

8. The agitator drive system of claim 4, wherein said gear box and
said cover include cooperating cavities for receiving bearings on each said of

said first and second drive gears.

9. An upright vacuum cleaner/extractor, comprising:
a housing;
a nozzle opening 1n said housing;
a dust collector carried on said housing;
a suction fan carried on said housing, said suction fan drawing arr,
dirt and debris from a surface to be cleaned through the nozzle opening to said

dust collector;

a first rotary agitator carried on said housing;
a second rotary agitator carried on said housing;
a drive motor carried on said housing;

a belt and pulley assembly connecting said drive motor directly to

said first rotary agitator; and
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a gear drive assembly connecting said first rotary agitator to said

second rotary agitator.

10.  The upright vacuum cleaner/extractor of claim 9, wherein said

drive motor drives said suction fan.

11.  An upright vacuum cleaner/extractor, comprising:

a housing;

a nozzle opening in said housing;

a dust collector carried on said housing;

a suction fan carried on said housing, said suction fan drawing air,
dirt and debris from a surface to be cleaned through the nozzle opening to said
dust collector;

a first rotary agitator carried on said housing;

a second rotary agitator carried on said housing;

a drive motor carried on said housing;

a belt and pulley assembly connecting said drive motor directly to
said first rotary agitator, wherein said belt and pulley assembly includes a drive
shaft, a drive pulley, a first belt connecting said drive shatft to said drive pulley
and a second belt connecting said drive pulley to said first rotary agitator; and

a gear drive assembly connecting said first rotary agitator to said

second rotary agitator.

12.  The upright vacuum cleaner/extractor of claim 11, including a
pivotally mounted idler pulley selectively displaceable between a first position
wherein said idler pulley engages and tensions said second belt and a second

position wherein said pulley releases tension from said second belt.

13.  The upright vacuum cleaner/extractor of claim 9, wherein said gear

drive assembly includes a gear box and cooperating cover, a first drive gear
connected to said first rotary agitator and a second drive gear connected to said

second rotary agitator.
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14.  The upright vacuum cleaner/extractor of claim 13, wherein said
gear drive assembly includes a single intermediate gear between said first and

second drive gears whereby said first and second drive gears are made co-

rotating.

15.  The upright vacuum cleaner/extractor of claim 13, wherein said
gear drive assembly includes two intermediate gears between said first and
second drive gears whereby said first and second drive gears are made counter-

rotating.

16.  The upright vacuum cleaner/extractor of claim 13, wherein said
gear drive assembly gear box and cooperating cover include three pairs of
sockets for receiving three intermediate drive gears;

in a first selected arrangement said first and second sockets
recelving two intermediate gears meshing with said first and second drive gears
whereby said first and second drive gears are made counter-rotating; and

In a second selected arrangement said third socket receiving a
single intermediate gear meshing with said first and second drive gears whereby

said first and second drive gears are made co-rotating.

17.  The upright vacuum cleaner/extractor of claim 13, wherein said
gear box and said cover include cooperating cavities for receiving bearings on

each side of said first and second drive gears.

18. A power head for a vacuum cleaner, comprising:

a housing;

a nozzle opening 1n said housing;

a first rotary agitator carried on said housing;

a second rotary agitator carried on said housing;

a drive motor carried on said housing;

a belt and pulley assembly connecting said drive motor directly to
said first rotary agitator; and

a gear drive assembly connecting said first rotary agitator to said

second rotary agitator.
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19. A power head for a vacuum cleaner, comprising:

a housing;

a nozzle opening in said housing;

a first rotary agitator carried on said housing;

a second rotary agitator carried on said housing;

a drive motor carried on said housing;

a belt and pulley assembly connecting said drive motor directly to
said first rotary agitator, wherein said belt and pulley assembly includes a drive
shaft, a drive puliey, a first belt connecting said drive shafit to said drive pulley
and a second belt connecting said drive pulley to said first rotary agitator; and

a gear drive assembly connecting said first rotary agitator to said

second rotary agitator.

20.  The power head of claim 19, including a pivotally mounted 1dler
pulley selectively displaceable between a first position wherein said idler pulley
engages and tensions said second belt and a second position wherein said idler

pulley releases tension from said second belt.

21.  The power head of claim 18, wherein said gear drive assembly
includes a gear box and cooperating cover, a first drive gear connected to said
first rotary agitator and a second drive gear connected to said second rotary

agitator.

22.  The power head of claim 21, wherein said gear drive assembly

includes a single intermediate gear between said first and second drive gears

whereby said first and second drive gears are made co-rotating.

23.  The power head of claim 21, wherein said gear drive assembly
includes two intermediate gears between said first and second drive gears

whereby said first and second drive gears are made counter-rotating.

24.  The power head of claim 21, wherein said gear drive assembly
gear box and cooperating cover include three pairs of sockets for receiving three

intermediate drive gears;
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in a first selected arrangement said first and second sockets
recelving two intermediate gears meshing with said first and second drive gears
whereby said first and second drive gears are made counter-rotating; and

In a second selected arrangement said third socket receiving a
single intermediate gear meshing with said first and second drive gears whereby

said first and second drive gears are made co-rotating.

25. The power head of claim 21, wherein said gear box and said cover
include cooperating cavities for receiving bearings on each side of said first and

second drive gears.
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