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A vacuum cleaner of the stick-vac type, the cleaner including
a handheld vacutuu cleaner which is attached to an elongate,
rigid v and and vvhich is fluidly cotutected to a cleaner head
provtded at the end of the wand. The cleaner head ic con-
ntuted to the wand vta a mcchantcal stccrtng couple for
dtrcctionally stcmnng the clcancr head tn plane parallel con-
tact wtth thc lloor as the w mtd is rotattxl about tts axts.
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VACUUM CLEANER

REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the priority of I Jnited King-
dom application No. 1016563.7. filed Oct. I, 2010. the entire
contents of ivhich are incorporated herein by reference

IIIIII.I) OI'I II! INVEN1'ION

[0002] The present Invention relates io thc Iield of vacuum
clcancrs, and morc spccilically to "suck-var." lypc vacuum
cleaners of the geneml type compricing a handheld vacuum
cleaner which is attached to an elongate. rigid wand and
which is fluidly connected to a cleaner head provided at the
end of the wand

BACKGROUND OF THE INVENTION

[0003] Bromfly speakuig, llmrc arc four iypes of vacuum
cleaner: "upright" vacuum cleaners, "cylinder" cleaners (also
referred to as "canister** cleaners). "handheld** vacuum clean-
ers and "slick" vacuunl cleaners. the latter being popularly
referred to as "stick-vac" cleaners. or simply "stick-vacs".
[0004] Upri ht cleaners and cylinder cleaners are well
known. They tend to be mains-operated and are used for
re)atively heavy-duty cleaning applications.
[0005] Handheld vacuum cleanerc are relatively small,
hi hly portable vacuum cleaners, best suited to relatively lov
duty applications such as spot cleaning tioors and upholstery
in the honte. interior cleaning of cars and boats etc IJnlike
u pugh i clcamrs and cylinder cleaners, they are designed to be
cerned in the hand dunng usc. Imd tend lo be battery-oper-
ated.
[0006] Stick-vac cleaners essentially offer a lighnveight,
funcuonal altcmativc to upright cleaners fiir relatively low
duty floor-cleanuig applicauons. such as clcmung up floor
spills.
[0007] Broadly speaking, there are two distinct types of
slick-vtic. Tile Iirsl type Is. Iii a scnscx ail uhril sliin-litle
upnghl cleaner, though usually '*cordless*'ather lhmi mains-
operated. An example of this type of stick-vac cleaner is
shown in UK Patent Apphcatlon No. C)B2377880AI, in tlus
case additionally incorporating a removable. handheld
vacuum-cleaner
[0008] The second type of stick-vac cleaner is a spin-off
fmm the handheld vacuuni cleaner, and comprises a handheld
vacuum cleaner in conihination ivith a rigid, elongate suction
w and which effixuvcly reaches down lo lhc floor so that the
user nuiy remain standuig wlulc clcmung a floor surface. A
floor tool is typically Iixcdly attached io thc end of lhe n id,
elongate suction wand. or alternatively may be integmted
with the bottom end of the wand. Designs of this type of
stick vac cleaner are shown in U8 I )298875, I JSD303173 and
USI)280033 In each case. the handheld suction unit incor-
porates lhc motor, Ihc fmi mid some seri of separalm appa-
ratus. wluch may bc a bag or a cycloiuc separanon sysimu.

SUMICLARY OF THE INVENTION

[0009] 1 he present invention relates to stick vac cleaners of
the second type In the case of these stick vac cleaners, the
w mid and floor tool arc typically conceived Imd marketed as
low-cost acccssoncs for a lrandhcld vacuum clmincr, and as
such the functionality ofthe cleaner in stick vac mode tends to
be relatively poor compared to dedicated stick vsc cleaners of
the first type.

[0010] It is an advantage ofthe present invention to provide
an improved stick vac cleaner of the second general type
described above.
[0011] According to the present invention there is provided
a stick-vac cleaner comprisin a handheld vacuum cleaner
v hich is attached to an elongate, rigid wand and which is
fluidly coiuicc led lo a cleaner head provided at thc cnd of lhe
wmid, whcrcin thc cleaner head is connimted to thc wmid via
a mechanical steering couple for directionally steering the
clemler head in plane parallel contact with the floor as the
v and is rotated about its axis
[0012] By providing a mechanical steenng couple benveen
the wand and cleaner head according to the present invention,
the maneuverability of the stick-vac cleaner is greatly
iillpiovcd coillpaicd ui coilvcnlioiral slick-vac clcailcis ol lhc
second gmicral type.
[IN)13J Any suitable mechanical steering couple may be
used In particuLcr, the mechanical steenng couple may be
configurcx) to constrain lhc wand and the clcancr head lor
co-rotation about the wand axis wlulc permitting relaiivc
mtation of the wand and cleaner head about an axis which is
non-pamsllei to the ivand axis. This type of steenng couple can
be implemented relatively cheaply, while still providing a
high degree of maneuvencbility ti)r the cleaner
[0014] The wand and the cleaner head may be coupled for
relative rotation along a rotatable scarfjoint or via an elbow
joint 1he use of a scarf joint is considered to he particularly
advantageous, in that it pmvides a mechamcal turning advan-
tage for lhc cleaner head during stccnng.
[IN)15J '(he wand may be hingedly comlected to the cleaner
head passively for varying lhe lie angle between the w:and and
the clcancr head. A variable lie angle helps mauilaui lhe
cleaner head In contact w ith the floor across a re)a uvcly w idc
range of turnin angles during steerin of the cleaner head.
Here. the tenn "lie an le" is somev, hat analogouc to the lie
eagle between the sole of a olfclub head and the shaft ofthe
club.
[0016] In the case where the ii and and cleaner head are
coupled by an elbovv joint, this elbow joint may be a hinged
elbow joint tbr varying the lie angle between the cleaner head
and the wand.
[0017] The dust-laden air may be ducted to the handheld
vacuum cleaning unit tluough the wand. The wand thus
advantageously serves the dual purpose of fluidly connecting,
the clemier head to the hand held vacuum cleaner while also
transmining stccruig torque io Ihc clcancr head.
[IN)18J 1he handheld vacuum cleaner may compose a pis-
tol grip handle 'I'he pmvision of a pistol gnp handle on the
handlmld vacuum cleaner is considcrcd lo bc parucularly
advantageous ui a suck-vac clcam:r according to lhe prcscnl
invention, bccausc il tends lo align a user's forcann with lhe
wand (the wand being analogous to the barrel of a pictol).
Consequently. steering of the cleaner can be controlled pri-
marily thmugh supination and pmnation of the forearm,
v hich is comfortable and natural for the user
[0019] A pistol grip handle also pmvides good levemge for
efl'ective transniission of steering torque between the handle
and the cleaner head (via the wand). and In particular reduces
thc tendency for a user*a hand to roll "over lhc top" of thc
handle as lhe handle is rotated lo stccr thc cleaner head. The
provision of a straight pistol grip winch extends perpendicu-
Lcr to the v:and is considered to be particularly beneficial in
tlus regard
[0020] The provision ol'a pistol gnp handle docs not make
it essentiai to use a trigger. though use of a trigger may of
course be convenient, for example to switch the handheld
cleaner on and off
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[0021] The handheld vacuum cleaner will comprise soine
foun ofnu&tor. winch w ill be a relatively heavy component in
the hmldheld vacuum cleaner Advantageously, this nlotor
nlay be positioned at or near the upper end of the pistol grip,
so that the weight o I'he motor may besupportcd morc com-
Jor)BbJy on top 01 fllc uscl' fluid.
[0022] The handheld vacuum cleaner may incorporate a
cyclonic separation system, in which case the wand may be
axially aligned with a tangential inlet to the cyclonic separa-
tion system 'lite dirty air thus feeds directly into the cyclonic
si pdratlon svsti nl along fllc plclclrcd nllct axis. This Iixhlccs
"iiisconunuity" pressure losses bctwccn thc wmld mid thc
separation system„winch la particularly advanmgeous in the
present case becmlse of the relatively high pressure drop
across the ends of the (relatively long) wand

i3RIJ.I'I JS('RIP'I'JON Oi'I'I II'. I)RAY IIN(iS

[00Z3J llmbodiments of the imention will noiv be
dcscubmi. with rcJi:rance to thc accompanying drawings, In
w hlch.
[0024] FICJ. I is a perspective view showin a stick vac
cleanerin use„
[0025] FIG. 2 is a close-up perspective view of part of the
stick-vac cleaner in FICJ. I;
[0026] FICJ. 3 is a perspective view of B floor tool fomling
part of the stick-vac cleaner shown in FICi. I;
[0027] FIG. 4 is a view corresponding to FICJ. 1. bnt illus-
trating various opemtional axes of rotation associated v.ith
steering the stick-vac cleaner across the floor;
[0028] FIG. 5 is a perspective view showing an alternative
floor tool which may form part of a stick vac cleaner in
accordance ivith the invention: and
[t)t)29] I'l(i. 6 is a cross-sectional side vieiv of the tool
shown in I'l(i. 5

DETAILED DESCRIPT]ON OF THE INVENTION

[0030] FIG. I shows a stick-vac cleaner I m use. compus-
in a handheld vacuum cleaner 3 which is carried in the hand,
an elongate lvand 5 attached to the handheld cleaner 3 and
which reaches down to the floor and a cleanerhead 7 pnivided
at the end of the wand 5, which makes contact with the floor
(thc Jloor Itself, though unphcln ls not explicitly shown In
FIG. I).
[0031] Rcfcrnng to FICi. 2. )hc handheld vacuum clcancr 3
comprises a motor-duvcn fan wluch is arranged msidc a
motor casing 9 for drawing air ln through a suction nozzle 11
positioned at the fmnt ofthe hand held vacuum cleaner 3 The
elongate ivand 5 is connected to the suction nozzle I I. and the
cleaner head 7 is in turn connected to the lower end of the
wdnd '5. In use, illrt)'lr ls ihdwn hi through a sile)lou iipcnlng
12 (FIG. 3) ou the uudcrsidc of ihe cleaner head 7 and is
ducted to the suction nozzle 11 on the handheld vacuum
cleaner 3, through the wand 5.
[0032] Dirty air entering the suction nozzle 11 passes
tlu ough a cyclonic separation system 13, where dirt is sepa-
rated front the air, befiire the relatively clean air is then
exhausted hack to atmosphere via one or more fine-particu-
late liltcrs (not visible). Thc dut wluch is separated Ibom thc
mrflow Inside thc cyclomc separating system 13 ls collcctcd
in a bin 15 filr disposal. The hand held vacuum cleaner 3 ls
powered by a multi-cell rechargeable battery which is housed
in a battery pack 17.

[0033] The cleaner head 7 forms part of a Jloor tool 19
lvhich is detachable from the wand 5 by means of a catch 21.
The wand 5 is in turn detachable from the handheld cleaner 3

by nleans of a catch 23 'I'he handheld cleaner 3 can thus be

used ln isolation as a stand-alone handheld vacuum cleaner by
detachln the wand 5 or, alternatively. the handheld vacuum
cleaner 3 and lvand 5 can be used in combination as a "long,
reach" handheld I aculun cleaner by detaching the floor tool
19. Thc use of a detaclrdblc Jloor tool w not cssenuah for
example, thc cleaner head 7 may be pcnnauently secured to
the wand 5.
[)N)34J 'IJIC

floor

too 19 is shoivn m more detail mill(i 3,
dc)ached from thc v enid 5.
[0035] The floor tool 19 comprises an articulated neck por-
tion 25 which acts as a mechanical steering couple between
the wand 5 and the cleaner head 7.
[0036] The neck portion 25 comprises a front part 27. the
front end of which is connected to the cleaner head 7. and a
rear part 29, the rear end of v hich Incorporates the catch 21
fiir detachable connection to the wand 5. Tlm front pan 27 is

pivotally connected to thc rear part 29, so the I thc front an rear
parts 27, 29 arc constrained for relative movement about an
axis A. The front and rear parts 27„29 thus effectively foun a
hinged elbolv joilu which allows for venation in the lie angle
0 between the cleaner head 7 and wand 5 when the floor tool
is cmlnected to the wand 5 (see Jii(i 4) Thus, the lie angle is

adaptable to suit the height 01'he particular user imd, ul use,
thc clcancr can bc moved ulto a lower prolilc oncntation, as
desired, for example to clean underneath a bed.
[)N)37] A flexible duct in the form of a hose 31 extends
through the articulated neck portion 25. 'I'he hose 31 flexibly
connects the clcancr head 7 to thc cnd oI'hc wand 5 ul use so
as uot to lundcr articulation of thc neck portion 25 about thc
axis A
[0038] The front end of the front part 27 is shaped as a
cylindrical collar 270 'I'his cyluldncal collar 27a is con-
nected to the cylindrical end of a rear outlet duct 7a on the
clixalcr hcad 7 by' convent loud 1 circhp or snap ung armngc-
meut (not visible ul FIG. 3) which constrmns the cleaner head
7 and front part Z7 for reLative rotation about the axis B ofthe
cylindrical collar 27a. A conventional gasket arrangement
(not shown) can be used to tiirm a compression seal between
the cleaner head 7 and the neck portion 25: this seal should
prcfi:rably bc a low-Ibiction seal (Ibr example usulg a PTFE-
coillcd gBskct), so Bs 1101 10 hnulcl Iree rotation of thc cletlnci
head 7 relative to the neck portion 25.
[)N)39J 'Illa neck portion 25 functions as a steering couple
by constraining the cleaner head 7 and wand 5 fiir coo otation
about the wand axis C, while ncverthclcss pcunlt ting relative
rotation ol'he cleaner head 7 and thc I'rout part 27 about thc
axi s B, which in use is non-parallel to the axis C (see FICJ. 4).
Accordin ly. steering of the cleaner head 7 can be controfled
by rotating the v,and 5 about the wand axis ('o direct the
cleaner head 7 in the desired direction As the wand rotates
about the axis G. co-rotation of the clcancr head 7 with thc
w mid 5 and relative rotation of thc collar 8 and rear out)el duct
70 combine to turn the cleaner head 7 ln plane parallel contact
v ith the ikior, so that the cleaner head 7 does not bank about
the axis 13 as it turns I linging nlovement of the wand 3and
cleaner head 7 about axis A may also help to maintain the
clcancr hciul 7 ul plmlc parallel contact 0 1th tlm Jioor, par-
ticularly liir large turning angles, though tlus lunging move-
ment is not considered essential to obtain the benefit ofdirec-
tionsI steering
[t)04))J A pair of domed wheels 33 is provided on the front
part 27. The domed wheels 33 are mounted on stub axles (not
visible) cithcr side oI'thc nix1 portion 25. Thcsc stub ax)ca arc
each angled downwardJy to set the rcspectlvc wheel at a
corresponding fixed, positive camber angle. This camber
an leis the same foreachofthewheels33, so that thewheels
form a "V"* when viewed fmm the front. As the wand 5 is
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rotated about the v and axis C, the dome-shaped ~heels 33
bank accordingly to maintain rollillg contact with the tloor.
'I'he donle-shaped lvheels 33 are thus hetter able to track
through the turn than conventional "flat-sided" wheels.
[0041] The haudhcld vacuum cleaner 3 la provided w ith a
pistol grip lwndle 35 (scc FIG. 2), wluch tends to position a
user's forearm parallel to the wand 5. Consequently. steering
of the cleaner 1 can be controlled primarily through supina-

tionn

and pronation ofthe forearm, and is therefore natural and
comfonable for the user A pistol grip also provides good
lt: vcragt: Iiu elfl ctlvc Iransull aston of stc'I 11ng torqlle Il oul thc
lumdle 35 to thc cleaner head 7 (via the wmld 5 and neck
portion 25). and in particular reduces the tendency fora user's
hand to roll "over the top*'f the handle as the handle ls
rotated to steer the cleaner head 7
[W42J 'I he motor casing 9 is provided at the upper end of
Ihe pistol gnp handle 35. Conscqucnfly, lhc weight of thc
motor ulsidc Ihc motor casing 9 ls comforlably supported on
top of a user*a hand during use of the cleaner 1.
[0043] FIG. 5 shows an alternative floor tool 190 which
nlay be connected to the wand 3 in accordance lvith the
invention to provide a nlechanlcal steering couple between
thc wand 5 Iuxl a clcdniY hi ad.
[0044] The floor tool composes an drucula ted neck portion
250 wluch ulcorporates a front duct par( 270 imd a rear duct
part 290. The front duct part 270 ic fluidly connected to a
cleaner head 70 The rear duct part 290 is conti ured to push
fit onto the wand 5 (the end of the lvand nlay'eed to be
modified accordmgly to accommodate the push fit).
[0045] The I'roni ducipart 2701s pivotally connectml to the
clcancr head 70 so that thc fmnt part 270 mid cleaner head 70
are constramed for rotation about an axis EL This allows for
variation of the he angle between the wand 5 and the cleaner
head 7U in use
[W46J 'I he front duct part 270 is connected to the rear duct
part 290 by a rotatablc scarf (oint 300. Wluch constrains thc
front duct part 270 and rear duct part 290 li&r rotauon about an
axis E, non-parallel with the longitudinal axis of the rear duct
part 290.
[W47J 'the fmnt duct part 270 and rear duct part 290
together foun an air duct for fluidly connecting the cleaner
head 70 to tlm wand 5 ul use.
[0048] The neck poruon 250 acts as a meclulmcal stoering
couple bet&veen the wand 5 and the cleaner head 70 in simiLar
manner to the neck portion 25. Thus. the necl portion 250 ls
arranged to constrain the wand 5 and cleaner head 70 for
co-rotation about the wand axis ( while, nevertheless. per-
uuttiug rcldfivt: to(it(lou 01 thc wand 5 Bnd clcBncl hcBd 70
about iheaxls E. Accordulgly, as thc wand 5 ls rotaled about
the wand axis C„co-mtatlon of the cleaner head 7 with the
wand 5 combines with relative rotation of the front part 270
and rear part 290 to turn the cleaner head 7 in plane parallel
contact lvith the floor
[0049] The axw E ls nou-parallel with the floor, so (liat
relative rotation of thc front Bnd roar pans I'7, 19 about thc
axis E involves both a horizontal and vettical component (cf.
reLative rotation about the axis B in FIG. 4, wl»ch is solely in
a vertical plane) Consequently. reL&tive rotation of the front
part 270 and rear part 29U not only counteracts undesirable
bankmg 01'the cleaner head during stecnng. but also provides
an associated mcchntucal advmltage in uimulg thc cleaner
head 70 lefi or nght, further improving maneuverability.

[0050] Air drawn in tlm&ugh the suction opemng on the
clemler head need not be ducted through the wand. For
example, the air may be ducted through a flexible hose nul-
ning alongside the wand; in this arrangement, the w:and would
ncvcrthelcss couple to thc cleaner head ln aunt lar manner Ior
provxling the necessary directional stccnng capability, so the
wand lvould stili physically connect the cleaner head to the
hundheld vaculun cleaner. but the wand itself need not be
hollow
[0051] A stick-vac cleaner according to the present inven-
tion, examples 0 fwhich have been described, is considered to
offer significantl better maneuverabdity than existing
"stick-vacs** of thc same gcncral type, bnnglng thc functlon-
dhtv of this type of stlcl -vdc uliuc alto lute with thc stick-vac
clemlers of the first eneral type descnbed above.

I A stick-vac cleaner compnsln a handheld vaculun
cleaner which is attached to an elongate. rigid wand and
v hich is fluidly cnnnected to a cleaner head provided at the
end of the wand, wherein the cleaner head is connected to the
v and via a mechanical steering couple for directional ly steer-
iug the clcancr head m plane parallel contact with thc floor as
the wand is rotated nbout its axis.

2 A stick-vac cleaner according to claim I, wherein. in use,
the mechanical steering couple constrains the wand and the
cleaner head for co-rotation about the wand axis v.bile per-
nutting rclatlvc ro(ation of the wand aud cleaner head about
an axis which ls non-parallel to the w und axl ~ .

3 A stick-vac cleaner according to claim 2, in which the
cleaner head and wand are coupled for relative rotation alon
a scarf joint or via an elbow joint

4 A stick-vac cleaner according to claim I, in which the
v and ls hingedly connected to the cleaner head for varying,
the lie mlgle between the &vend and the cleaner head

5 A stick vac clwincr according to claim 1, whereul thc
cleaner head and wand arc coupled by a lunged elbow I oini for
vaiying the lie angle benveen the cleaner head and the wand

6 A stick-vac cleaner according to any one of claims 1-5,
wherein the bandheld vacuum cleaner comprises a pistol grip
handle.

7 A stick-vac cleaner according to claim 6, wherein the
pistol grip handle is subsiantidlly a(ratJtt.

8 A stick-vac cleaner according to claim 7, wherein the
pistol grip handle extends substantially perpendicular to the
WBnd.

9 A stick-vac cleaner according to claim 6, wherein the
hundheld vacuum cleaner comprises a motor v hich is posi-
tioned at or near thc upper mxi of thc pistol grip handle.

10. A vacuum cleaner according to claim I, wherein the
hundheld vacuum cleaning unit incorpomtes u cyclonic sepa-
ration system.

11. A iacuum cleaner accordin to claim 10. wherein the
w dud Is itxldll&'llgnixl v '1th a tangential aller lo fllc cv'clonic
sepia dtlou s)'steal.

12. A stick-vac cleaner according to claim I, wherein the
wmld fluidly cotulccts thc luuldhcld vacuum cleaner to thc
cleaner head.
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