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US 10,743
1

DOMESTIC APPLIANCE AND PART
THEREOF

Rlil'IIRIIN('ll 'I'0 RIII,A1')ID APPI.I('A'I IONS

1'his application claims the priority of United Kingdont
Application No. 1601222.1, filed Ian. 22. 2016, the entire
contents of ivhich are incorporated herein by reference

111 11,D Oli '111i I iNVI IN'I'ION

lllc prcsmil invention relates lo Ihe Iield of domestic
appliances and has particular, but not exclusive. application
to I dCUUIII CICdncls.

I

BACKGROUND OF THE INVENTION

Thl:Ic tilt: valloUs typos ol vdcllunl clmlllcl s ilvaiiBblc on
the market. and these can be categorised generally uito

20'cylinder'acuum cleaners. 'upri ht'acuum cleaners,
'lmndheld'acuum cleaners and 'stick'acuiun cleaners
(also knoivn as 'stick-vacs*).

Cyluldcr and upnghl vacuum clcancrs are gmlcrally used
as a household*s prunary vacuum cleaner. for heavy-duty .;
clcatung tasks around thc home. Handhcld mid suck vacuum
clemlers, unlike most cylinder and upright vacuum cleaners,
dre portable in thc smlsc thai they are light cnou h lo bc
carried in the hand mother than being supported on the fioor
by a rolling assembly Handheld and stick vacuum cleaners io

arc typically powcrcd by battencs, mid arc oficll ilscd for
low-duly cleaning jobs such as spot-cleanmg of fioors,
llpilolstety Bnd Ve)IICIC hltCilol'S

('ommon with all types of vacuum cleaners (and indeed
nlany other types of donlestic appliance) is the requirement ii
for a user to be able to turn them on and ofi'. Since cylinder
and upright vacuum cleaners are enerally used for rela-
uiely long pcnods of umc, they are usually provided with

simple on/oif button that can bc pressed lo turn lhc
machine on and then pressed again to ntrn the machine otf. do

Since handheld and stick vacuums are often used in short
bursts on an ad-hoc basis, they are colnmonly titted with a
trigger which can be depressed by a user to turn the machine
on. and released to turn it ofi'.

lite lm enttou rclalcs to unprovcmenm ul Ihe mmins for ds

defining Bnd dcBcllvatulg hoUschold apphBnccs silcil tis
vacuum cleaners, and ls particularly suited to handheld
appliances such as stick-vacs and handheld vacuum clean-
ers

SUMMARY OF THE INVENTION

According to a tirst aspect of the present invention there
is provided a domestic appliance comprising;

i) an electric motor; i.
ii) a switch assembly for sclecuvely conncclmg lhe motor

to II power soiilcc,
iil) a lmndle; aud
iv) a manually-operable trigger movable relative to the

handle benveen an active position and a passive posi- io
holi.

wherein:
v) the trigger aud the switch assembly arc arranged such

Ihal the switch nssembly is ul a motor-cotulecling state
when tlu: lnggcr ts in thc active position, and ts ut a Si
motor-disconllectillg state when the trigger is in the
passive position; slid

,733 B2

vt) the domestic appliance compnses a lira( biawng mem-
ber v hich is arran ed to ur e the trigger away from the
passive position and towards the active position

'I'he presence of the first biasin nlember urging the
tugger towards the active position may allow any 'slack* or
'play'n the trigger to be taken up by the tri er before the
tngger is operated by a user. Tins. in turn, may allow more
fcldxcd nnllmfaclUrulg ol quBlllv cotllrol tcslhlg lolcldnccs
to be unfived, since any play intmduced by Iilanufacturing
variance can be accommodated by the spring and trigger
mother than being alloived to obstruct proper functioning of
the trigger or alloiv the trigger to rattle. The ability to use
less exacting manufacturing tolerances may allow tooling
costs lo bc lower, and/or mdy dcwreasc wnstagc by rixluculg
thc number ol'machines w Iuch Ihil quality control inspection
becmlse of manufacturing variation In addition. the first
Iuaslng lrtcnlbcl'aknla lip Bfl)'lack ul ttlc tl'lggcf nlay allow
the switch assembly to enter the motor-connecting state
more quickly v:hen the trigger is opemlted by the user. In
other words. the first biasing member may allow the trigger
to be more responsive.

II is lo be understood llmi rclcrencc lo ml obiccl movulg
'tiowafds' position. as used herein, should be interpreted to
mean that the object nloves part way or all the way to that
position. Reference to an object moving 'to' position is
intended to mean that the object moves all the way to that
position.

Thc clictrm motor may bc a brushed or brushlcss DC
motor, or Bn AC motor such as an utduction motor or B

synchronous motor.
'I'he first biasing niember may act directly on the trigger,

or ntay act indirectly on the trigger (for instance by urging,
another component to nlove. the motion of that component
causing the trigger to move toivards the active position).

Thc Iirst biasulg member may bc contigured lo urge lhe
lrlggCf Bll ISC IIBV lo lhC BCII VI: Cotlfigul'tluoll.

Thc lcmt 'tngger* is used to refer to a component wluch
is nmvable. so as to prm ide a control input, by the hand of
a user which is grasping the handle The tenn is not intended
to be limited to arrangements which resemble the trigger of
a un in foml or function. For instance. the trigger may take
thc Riml ol' suitably positioned push-buuou or a thumb-
opcraled lcvcr. As dn illustration, tlm 'thumb-safety* ol'

pistol would consutulc a trigger vtttluu llm mcatung of thc
Pl'CSCflt lnvelillofl.

'I'he domestic appliance may further comprise a second
biasing member ivhich is arranged to urge the trigger away
from the active position and toivards the passive position.
This may bc advantngcous ul that thc second biasing mem-
ber can be arranged to pret cnt Ihc tnggcr movulg to Ihe
dctlvc poslutln ItlthoUI ulpul Ironl lhc User ttol lllslBllcc
under action of the first biasina member)

As an alternative, the tri ger may be manually movable
away from the active position and towards the passive
position.

Thc second biasing member may I'onn patt ol'hc switch
assembly.

Thc second biasulg member may act directly on thc
tngger, or may act indirectly on tile trigger (for instance by
urging another component to move, the nlotion of that
component causing the trigger to move towards the active
POSItloil).

Thc siwond btasutg member may be conligurcd to urge lhe
lrlggCf Bll ISC It Bv lo lhC paSSIVt: position.

For the avoidmlcc ofdoubt. rcfcreucc to a biasing member
'urging'he trigger fmm a position and to or towards another
position is intended to refer to that biasing meniber applying
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a I'orcc io Ihc tugger wluch woukl make Ihe tn ger move in
this was in the ahsence ofany other factors It is not intended
to mean that the trigger necessarily travels between these
positions. I'or instance, the first biasing member may urge
the trigger from the passive position all the wny ro the active
position. but the tri er may be prevented thorn reaching the
acuie posiuon (in the abscncc of a lorcc applied by a user)
by the second biasulg member.

1'he trigger and second biasing meinber inav be conhg-
ured such that the trigger moves out of the active position 10

and towards the passive position, under action of the secnnd
biasing member. unless the trigger is held in the active
position by a user. In other words, the trig er mny be
coniigured to function as a dead man's swnch.

lllc tugger may bc movable Io a position ui whwh both
the tirst and second biasing members urge the trigger, and in
that position the influence on the trigger of the second
biasing menlber may be larger than the influence on the
trigger of the first biasing member. Thic may be beneficial in
ensuring that there is no 'dead pound'ithin which the 10

tnggcr is not uctcd upon by either biasing member, as
olhcrwisc the tnggcr could rattle between posilions wiflun
this dead pound

1'he positinn in which both the first and second biasiag
nlembers urae the trigger may be the active position. the
passive position, and/or a different pocition.

The influence of a biasing member of the trigger should
bc interpreted lo mean Ihc magnitude ol Ihc cfli:cl of lhal
biasing mmuber ou thc trigger. For iusuuicc, whcrc thc
tri ger moves linearly, the influence of a biasing member on lo
the triager is the component of the tilrce exerted on the
tri ger by that biasing nlember in a direction parallel to the
direction of motion of the trig er. As another exiunpl,
where the tri er is pivotable the influence of a biasing
mcmbcr on Ilu: tngger 1 ~ thc moment cxcrled on tlm tnggcr lc
(directly or indirectly) by thc biasing member.

Prcli:rably, thc applitmcc is coniigurcd such that the
switch assembly is in the motor-disconnecting, state v hen
the tri ger is in the position in which both the first and
second biasing members urge it. 10

Optionally:
1) the lirsl biasing mcmbcr is arrangix! to urge Ihe tn ger

afl the way to tlm active posiiion: mid
ii) thc second biasing member is arranged Io urge thc

triager. against the bias of the first biasing, meniber. to
an intermediate positiion which is between the active
and passive positions.

The intermediate position Is an example of a position in
winch both thc iirst nnd second biasulg mmnbers urge the
Ill ggCl. 0

lite power source may be a bauery, mid the baucry and
switch assembly may be provided in a battery pack that is
removably mounted to the mam body

Advantages of the present invention relating to the ability
to use nlore relaxed tolerances. as discussed above. may be ss
parucularly bcnclicial in such appamtus. The malmg or
co-opcraiing components rcqutrixi for a removable ballery
peel can be parucularly susceptible to problems duc to
manufacninng vanance (for instance because of the
increased complexity of the appliance and the greater nuns- io
ber of functional interactionc required between compo-
nents). An appliance winch is more tolerant of manufactur-
ing 1 ariauon may thcrcforc bc of particular benctil.

lite maui body may compnsc Ihe trundle. and Ihc ballcry
pack nuiy be rcmovably mounted lo Ihe handle. sc

1'he battery pack may be removably mounted to the main
body by any suitable mechanism. I'or example, the battery

pack may bc removably mounted Io the maui body using onc
or more catches, for instance v here the battery pack is
intended to be removed frequently by the user isuch as for
charging) As another example, the battery pack may be
removable mounted using tlueaded fasteners, for instance
v here removai of the battery pack is lil ely to be relatively
iul'requenl.

As an altcmative, the power source may bc a battery that
is not provided in a battery pack. ore battery that is provided
in a battery pack ivhich is permanently niounted to the main
body and/nr which does not conlprise the switch assembly
As another alternative, the power source may be mains
electncity which is accessed by plugging the appliance into
a dolncstic wall socket.

For the avouhmce ol'oubt. the term 'bnucry's intended
to include a single cell.

'I'he trigger nlay have a contact surface positioned for
receipt of a user's finger therenn. and the contact surface
may be spaced further from the handle v hen the trigger is in
the pnssiie position than vvhen the trigger is in the active
position. Such 0 logger may be advantngixnis in Ihal 11

opcralcs in thc same general way as Ihe Inggcr of a gun,
which is particularly ergonomic and is universally under-
stood by potential users.

Part of the trigger may be received ivithin the handle. and
part of the trigger may project from the handle when the
tugger Is in the passive position This may be advantageous
iu flial thc handle can shield portions ol llm tugger which arc
nol inlcndcd lo receive user input. thcrcby reducing thc risk
of the trigger heing operated inadvertently bv a knock

'I'he contact surface may be substantially flush cvith an
outer surface of the handle ivhen the tngger is in the active
position. This can reduce user fatigue. since it enerally feels
more naturai and is less tiring to grip a body with a enerally
contiguous surlhcc lian a body which rcquircs onc or more
lingers (for uwlancc thc *tnggcr linger') lo be morc cxlcndcxt
or morc tightly clcnchcxl thml other lingers

I'he trigger nlay be pivotable relative to the handle.
Advantages of the present invention ivhich relate to the

abihty to use more relaxed tolernnces, as discussed above,
may be particularly beneficial in such appliances. A pivoting
tugger may bc particularly susccptiblc to problenw duc to
manu factunng tolermlccs because the belravior of thc trigger
is aifcctcd by a greater number of I'actors. A pivotablc trigger
atfected by the fnrces applied to it and the directions of those
forcec, as a sliding trigger ivnuld be, but unlike a sliding,
tugger it is also aflected by the perpendicular distances from
those forces to the pivot axis of the tugger The additional
dcpendencc of 0 pivotablc Ingger on thc exact geometry of
the appliance means Ihal a pivolable trigger may have a
grcalcr cliance for diflcrcnl manulactunug vanances ui Ihe
above factors to compnund together and amplify a variation
in the behavior of the trigaer. Accordingly, an appliance
which has a pivotin trigver and which is more tolerant of
manufacturin variation may be of particular benefit.

In iuldition. ulilixing a pivoting tngger may ofli:r advan-
tagcxlilslv Iow llltcnlal hlctiiin, iuul Illus all advanlagcouslv
light trigger, in comps n son lo a I rigger which u I i h acs s1idulg
movement A pivoting trigger can be arranged such that most
or all of the frictional resistance it experiences takes place at
the pivot, ~harass a sliding tugger generally experiences
greater friction due to the need for it to side on rails or the
like

Thc second biasuig mcmbcr may bc coniigured to acl on
the trigger at 0 poult which is I'urthcr Ibom thc pivot poini of
the trigger than a point on the trigger on which the first
biasing member acts. 'I'his can be advantageous in that it
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i

allows lhc second b&as&ng mcmbcr lo have a mechanical
advantage over the first biasing member, thereby allov ing
the second biasing n&ember to overcome the influence of the
firrt biasin nlember (where desired) without necessarily
having to be stronger.

The second b&as&ng member may be confi ured to apply
a momm&t to thc tnggcr ofno more than 0.4 Nm, for mstancc
no more than 0.3 Nm. Preferably. thc second b&asu& mem-
ber is conhgured to apply a moment to the trigger ofno nlore
than 025 Nm, for instance no more than 0 I Nm or no nlore Ic

than 0.05 Nm.
The second biasing member may be configured to apply

a moment to the trig er ofno less than 0.01 Nm. for instance
no less than 0.02 Nm.

11&c first b&asuig mmnbcr may be conligurcd lo apply a
moment to the trigger of no n&ore than 0 I Nm. ti&r instance
no more than 0 08 Nn& Preferably, the first biasing nlen&ber
ls configln'cd to Bpplv a nlonlcnt to the tilggc&'f no lnoi'c
than 0.06 Nm„ for instance no more than 0.03 Nm or no more
than 0.01 Nm. Io

11&e lira& b&as&ng mmnber may bc coniigured to apply a
moment to lhc tugger of no less than 0.001 Nm. for mstancc
no less than 0 003 Nm or no less than 0 005 Nm

1hc second biasing member may be configured to apply
a biasing force to the trigger of no more than 15N. fi&r

instance no more than 10N. Preferably. the second biasing
member is configured to apply a biasing force to the trigger
ofno morc than 8N, fi&r instance no morc than 4N or no morc
than 2N.

'Ii&e second b&as&ng member may be configured to apply &o

a biasing force to the trigger of ntl less than 0 IN. for
instance no less than 0 4N or no less than 0 8N

The first bias&ng member may be configured to apply a
biasing force to the trig er ofno more than 10N. for insmnce
no morc than 8N. Preferably. Ihe Iirsl b&asu&g member &s &s

conligurcd to apply a biasu&g force io thc tnggcr of &x& more
than 6N, for u&stance no morc thim 4N Or no morc than 2N.

1hc first biasing member may be configured to apply a
biasing fi&rce to the trigger of no less than 0.1N. ti&r instance
no less than 03N or no less than 0.5N 40

The trigger Bnd the second biasing member may be
arranged such that mov&ng Ihc tng cr lo lhc acnvc position,
dga&nsl lhc bias of thc almond b&asu&g member. requ&rcs a
force oi'no more thun 15N, I'or u&stance no morc ll&an 10N,
to be applied to the trigger in the direction of motion of the
tri ger Preferably, the trigger and the second biasing men&-

her are arranged such that moving the trigger to the active
position against the bias of the second biasin member
rcqu&rcs a force of no morc than 8N, for ulslancc no more
than 5N or no more tlrdn 3N, to be applied lo thc trigger u& 0

thc d&rixuon of mouon of lhe trig cr.
1hc tri ger and the second biasing member may be

arranged such that n&oving the trigger to the active position,
against the bias of the second biasing member. requires a
force of no less than 0.1N, for instance no less than 0.4N or &s

no less than 0.8N. Io bc apphed to thc lriggcr m Ihc direction
of motion of Ihc tngger

11&c biasing member or at least one of the b&asing mmn-
bers may be a resilient nlember. A resilient member nlay be
an advantageously simple, cheap Bnd/or reliable forn& of to
biasing nlember. The resilient member mny take any suitable
foun. for instance B spring such as a coil spring. leaf sprin,
lolulc spring or stack of Bcllcv&lie washers, or lm clasto-
mcnc rod or block

Alu:matilcly or u& addi&&on. Ihe or al lcasl o&m of the ss
biasing members nlay be an actuator such as a solenoid.

Optionally:

&) the switch assembly compr&ses a rec&procable acluatu&g
olcinbcl"&

ii) the actuating member is movable by the trigger fmm a
first position to a second position;

iii) the switch assembly is in the motor-disconnectin
state v:hen the actuating member is in the first position,
m&d is in the motor-connecting state w hcn thc actushug
member is in the sixonti pos&tion.

I'he second biasing member may urge the actuating
men&her to the first position. thereby b&asing the trigger
towards the passive position

The actuatin member may be a push-button, and moving
the actuating member from the hrst posit&on to the second
position may &nvolvc puslung the button.

Thc s&&itch assembly nuiy compnse a switch that is
opensted by the trigger, the switch assembly being in the
motor-connecting state &vhen the switch is open, and in the
oltltor-disc(uulcctulg st'ltc &vien Ihc slvrtch Is closctl.

This may be advantageous in that the switch assembly can
be arranged so that a very small amount of travel of the
II&ggcr. Bpphcii ul tht: switch, ciul lt Iid to lhc switch Bsscnl-
bly entering lhe motor-co&u&ecting slate. Accordingly. Ihc
applim&ce can begin to operate seenungly instantaneously
upon operation of the tri ger

In addition, this armngement can allow the trigger to
travel beyond the point at which the switch assembly enters
the motor-connecting state, &vhereupon sl&ght movement of
thc lnggcr (Ii&r instance due lo a user slui'1&ng Ihc posit&on of
a linger on Ihc nagger) docs not cause the sw&lch assembly
to enter the motor-disconnecting state I'he appliance can
therefore be less prone to accidental deactivation during use

Optionally
i) the trigger has an operating portion wh&ch is arranged

to act on the switch assembly such that movement of
thc t&lggcl I&0m lhc pi&as&vt: posinon 10 lhc Bcnvc
position moves thc switch assembly from Ihc molor-
d&sconnecling staie to Ihc motor-connect&ng slate: and

ii) the first biasing member ur ing the trigger tow:ards the
active position acts to urge the operating portion
a ainst a part of the switch assembly

As an alternative, a part of the switch assembly (for
instance an electrical con&dc&of Ihc sw &lch assembly) may bc
provided on thc trigger, or thc tugger may be mon&torcd by
a controller which senses trigger mov ament aud clrdnges thc
state of the slvitch assenlbly in response

Said part of the slvitch assembly nlay an actuating mem-
ber.

The domestic appliance may be conti ured such that with
the opcranng pornon of Ihc trigger in contact w&lh Ihc
actuat&ng mcmbcr of thc switch assembly. thc force cxcncxI
ou thc actuatu&g member by lhe opcrat&ng poruou duc to Ihc
influence of the first biasina member is no greater than the
force exerted on the operatin portion by the actuating
member due to the influence of the second b&asing member.

The domestic appliance nlay be a vacuum cleaner, and the
clcctnc motor may be purl of a suet&ou gcncralor. For
instance, thc motor may tirivc a fan lo gencralc suction.

Accordulg 10 B second dspccl 01 lhc prcscnl a&vent&on

there is pmvided a part of a domestic appliance according to
the first aspect of the invention. wherein said part comprises
at least the handle, the trigger and the first biasing member.

A main body according to the second aspect of the
i&vent&on nldv pl ovule ont: or nlorc 01 lhc Bdvanld cs
d&scusscd above v &lh respect lo the Iirsl aspect of Ihc
ulvcntlon.

I'he part may be a main body which has a motor and a
cyclonic separating device (for instance in some embodi-
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ments where thc domestic apphance is a hmidhcld vacuum
cleaner or a stick vacuum cleaner). As an alternative. the part
may be a wand assembly or hose assembly whiCh is con-
nectable to a main body that comprises a motor and a
cycloiuc scparaung dcvicc (I'or insiancc in some embodi-
IIICIIIS sshere IIIC domCstlc dppliBIICC is B CVlllldCI VBCilillll

clcancr or an upmght vamium cleaner).

BRIEF DESCRIPTION OF THE DRAWIN(iS
I it

Embodnnents of thc prcscnt invention will now bc
described. by way of exaiupie only, with reference to the
acconipanymg drawings m which

FIG. 1 is a perspective view of a sticl vacuum cleaner
according to an embodiment of the invention:

FIG. 2 is a perspective view of a vacuum unit of the
I acuum cleaner of FIG. 1,

FIG. 3 is a cross-ace(tonal side view of a maui body of the
vacuum unit of I'l(i 2:

FI(i 4 is a cross-sectional side view of a battery pack of 20

the vacuum unit of FICi. Z,

FI(3. 5 is a cross-sectional side viev, of the vacunm unit
of FI(3. 2:

FIG. 6 is an milargmncnt ol'part of FIG. 5, with utnota-
uomn mid

IZCig 7A and 7B are cross sectional side views of an
actuating member and switch of the battery pack of lit(i. 4,
with the actuator in iirst and second positions respectively.

Dill'Ail lil) Dlig('RIPI'ION Ol'I'Ill'. s(l

I NVI INTION

FIG. I shows a vacuum cleaner according Io nn embodi-
ment of the present invention. The vacuum cleaner 2 of tlus
cmbodimcnt is a suck vacuum cleaner of gcncrally convmi- )I
ttoliill slillctUrC. II llas II VIICUI1111 illlli 4. Sllowll ill isolBIloll
in FIG. 2. Uluch is conncctcd to a brush tool 6 by a wand 8.
It is noteivorthy that in this particuLsr einbodiment. the
vacuum cleaner 2 can be converted from a stick-vac into a
handheld machine sunply by removing the wand 8 and do

connecting the bnish tool 6 directly to the vacuum unit 4
lhc I acuum unit 4 has a main body 10 imd a banery pack

11. The maui body 10 has a chamber 12 Iltat houses a motor
(not I is ible) w luch rcccives power from thc battery pack 11.
Cienerally below the chaniber 12 is a lmndle 14, and gen-
erally forwards of the chamber 12 and handle 14 is a
cyclonic separating apparatus 16. The cyclonic separating
apparatus 16 functions to remove dirt, dust and other debus
from a dirt-bcanng airfiow drawn inio thc vacuum unit 4 by
d Idli lliilt IS ilrlVcll b)'ile Illotor. 0

II should be noted at Ilus point Ilmt although Ihe separating
apparatus described here is cyclonic, this is not essential and
other separating apparatus are viable, fiir example other
bagless-type separating apparatus which feature n fibrous
filter element in a whirl-chamber to separate contaminants s.
from Ihe mrstrcnm. or cvcn a bagged-type separatuig appa-
I II(US ils IS colllllloll 111 Illc Bru TIIC pleclsC Coll(i Uliilloli Of
Ihe cyclonic separating apparalus is not malenal IO thc
present invention and so will not be described in detail here.
I ioivever, one particular configunstion of cyclonic separat- io
in apparanis that is suitable is described in the applicant*s
patent application publication number GB2475312A, which
is uicorporated hcrcin by rcfi:rcnce.

lhc forward mid ol'lm vacuum unit 4 has a nozzle 18
fitrough which the ihrt-beanng mrtlow enters the cyclonic ss
separatiiig apparatus 16 I'he l1077le 18 terminates in a
connector 20 which engages with a complementary connec-

tor 22 of Ihc wimd 8. A catch 24, which in tlus case is
pmvided on the ivmid 8, releasably secures the connectors
20, 22 together. I'he forward end of the wand 8 has a further
connector 24, which engs es v ith a coniplementary coii-
nector Z6 on the brush tool 6. Again. the connectors are
secured in piace by a catch 28 (wlfich in this particular
embodiment is pmvtdcxl on the brush tool 6).

Thc gcncrdl clmuimg operation of thc vacuum cleaner 2 is
not material tn the present invention and will therefore not
be described in detail In short. when supplied with power
from the battery pack 11, the fan which is driven by the
motor dravvs air up through the brush tool 6, through the
wand 8 and into the cyclonic separating apparatus 16. The
cyclonic separating npparatus 16 separates the dirt and dust
from Ihc air mid rctduis the dirt mid dust. The fan draws thc
cleaned air from the cyclonic sepamting apparatus 16 and
expels froin the vacuum cleaner 2 thmugh a set of exhaust
vents 30 (via a filter, in Ibis case).

As shov:0 more clearly in FICi. 2. in this particular
embodiment the handle 14 of tlfis embodiment takes the
forlll Of B plS(01 gnp . Ili IIIIS CBSC Illc pBI01 grip 14 lUllS

generally vcrucally (from the perspccuvc ol'IG. 2) but is
inclined slightly fotwards, ivhich is ergononiically benefi-
cial In this case the handle 14 is inclined by about 10
degrees, however any an le between 0 and amund 20
degrees is beiieved to be suitable In this embodiment, the
battery pack 11 is mounted to the main body 10 generally
bcncath the Lanifie 14. Thc battery pack 11 and thc motor
and fan (not visible) being positioned on opposite ends of thc
handle 14 provides the vacuum unit 4, and the vacuum
cleaner Z as a v,hole, with particularly ergononiic weight
balance.

The handie 14 comprises a tugger 32. winch in this case
resembles the trigger of a gun„by ivhich the user selectively
Opera(ca Ihc vacuum cleaner 2. Thc handle 14 also has a
linger rest 34 which ui tlus embodiment takes thc form of a

generally honzontal shelf that prolccm forward I'rom Ihe
handle 14 immediately beneath the trigger 1he presence of
a hnger rest 34 alloivs the vacuum cleaner to be supported
and cerned by a user more easily. For instance. the user can
grip the handie 14 reL)tively loosely. with some of the
weight of thc vacuum unit being born by Ihe linger rest 34
being supported on their nuddle linger. Thc linger rest 34
pro)CC(lllg BiiliiCCIII to IIIC IllggCr (111 (ills cd SC bcllCatll it) lla s
the additinnal advantage that it can help to prevent a user*a
finger from inadvertently slippmg ofi'he trigger In other
embodiments. the finger rest 34 may not be a shelf, but may
take another suitable form such as a pin or peg. or a tapered
protection such as a peal bctwccn u linger scallop on Ihe
IrlggCr Bllil till BilliICCIII llllgci Scilllop Oil Illc lialldlC.

With Ihc tugger 32 in Ihc position shown, a portion of Ihe
tugger is received within the handle 14 and a portion
pmlects from the handle thmugh an aperture 35. When the
tugger is 'pulled', the contact surface 36 of the tri ger (i.e.
the surface upon which the user puts their finger) Is pushed
backw anls and becomes fiush with the lyont outcr surface 37
of Ilm luuidlc 14. In other words. when thc Inggcr 32 is
pulled thc tugger and handle 14 fiinn a gcncrally conn uous
body (in this case vvith the exception of the finger rest 34) to
be yipped by the user. 'I'his can reduce user fatigue, since it
generally feeis more natural and is less tiring to grip a
contiguous body (for instance one v hich allows one*a
lingers Io bc gcncrally in lute) than to grip a morc complex
slmpc. For instance, if the contact surfncc 36 tugger 32
instead remained proud ol'hc handle 14 when the trigger
was pulled, the user would need to grip the handle while
keepmg their index tinger partially extended The latter can
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bc pariimilarly uucomfoitablc in arrangemmlts (including
the present embodiment, as discussed below) where the
tri ger takes the form of a 'dead man*a switch'hich must
be held down in order for the device to contimie to operate.
In tlfis case, the contact surface and the front outer surface
37 of the handle 14 are both convex with 0 genemlly
continuous shape along Ihe longiiuilulal axis ol'hc handle,
bowel cr ui other embodiments each msy lake any other
suitable form

A cross-sectional view of the main body 10 is shov n in 10

ill(i. 3. In this hgure the trigger 32 is shown in an active
position, i.e. a position In which power can be delivered to
the motor 42 in the chamber 12. so that the vacuum cleaner
2 opera(ca (ln this case a posiuon reached by thc tn ger
when itis *pulled'y a user).As discussed below, the tn ger
32 is also movable to a passive position. is. a position in
which power is not delivered to the motor 42 so that the
vacumn cleaner 2 does not operate In this case. if the trigger
32 was in the passive position its contact surface v ould
project further forwards (i.e. further from the apemue 35 in 30

thc handle 14). Accorduigly, 11 will be understood Ilmt
'pulluig'he trigger 32 urges it towards Ihc acllve position.

As shown in ill(i 3, the trigger 32 of this embodinient ls
pivotally mounted lvith respect to the handle 14, which ls
enemlly hollow and houses a portion of the trigger In tlus

case. the trigger 32 has an aperture 38 which receives a pin
40 tlmt extends laterally (i e. into the pa e from the per-
spccin e Ol'IG. 3) across the htmdlc 14. The aperture 38 is
rotatable about thc pui 40. allowing the pul to form an axis
about which the trigger 32 can pivot relative to the handle io
(4 In this particular case moving the trigger 32 front the
active position (as shown in Ill(i. 3) towards the passive
position involves rotating it clockwise about the pivot axis
40. and similarly moving the trigger 32 fbom the passive
poslnoll (owtilils tile acilvi: position involves lotilullg 0 31

anticlockwise about the pivot axis 40.
lhc u igger 32 of this mnbodunco i has Ihc general I'onn of

a bell-crank, with Iwo arms 44. 45 defining an angle about
the pivot axis 40 In this particular case. the angle is around
f00 degrees. with arm 44 nmning approximately horizon- so

tally and ann 45 ninning generally in line with the handle
(winch. as noted above, m around 10 degrees beyond thc
I crucal). Ami 45 m provtdixl with a prolectuig pot(ion 47
0 luch ex(cods tin ough thc apcrturc 35 in Ihc lmndlc 14 when
the tri ger is in the first position, aod upon which the contact
surface 36 is provided. Arm 44 is configured to operate a
slvitch assembly so as to turn the vacuum cleaner 2 on (as
discussed in more detail below). Aml 44 therefore consti-
Iuli:s till OpCI'Ilnllg p0111011 Of Illi: IrlggCI.

FIG. 3 also shows thc fau 43 wluch ls auachcd to the 0

motor 42. In tlus case thc f m 43, hkc die motor 42. Is
positioned within the chamber 12 I'his figure also shov s a
pair of contacts 41 (only one of which is visible in I'l(i 3)
lvhich are electrically connected to the motor 42. and a
spring 46. The spnng 46 in this case is a helical compression ls
spring wluch is held ui place bciwccn cncrally opposing
proiccuons 48, 50 eximiduig from Ihe Inggcr 32 and from 0

mounting boss 52 of Ihe handle 14, respectively. Thc restor-
ative force from the spring 46 acts to urge the trigger 32 to
pivot anticlockwise from the perspective Of ill(i 3. '(he (o

spring 46 urges the trigger 32 away from the passive position
and towards the active position. and therefore constitutes a
'lirst biasing member'itlun thc mmuimg of thc present
invention. In Ilus particular embodiment, Ihe spun 46 is
conligurcd to ur e Ilm Inggcr 32 all Ihe way Io Ihc active si
position, and the niain body 10 of the vacuum cleaner 2 does
not comprise any components which can move the trigger

oui of thc ac(ivc posluon. Accorduigly, in this embodimcnl
the trigger 32 rests in the active position, under action of the
sprulg 46, when Ihc main body 10 is isolated from dic other
components of the vacuum cleaner 2

Thc battery pack 11 of thc vacuum urui 4 is shown in
isolation (in cross-section) in I'l(i 4 'I'he battery pack I I has
the same general form as is described in the applicant*s
patent application publication number WO20)311790IA,
which is incorporated herein by reference. The battery pack
11 has 0 slab-shaped poifion 54 which houses an array of
cells 56 and a circuit board 58. and a post 60 projecting from
thc slab portion 54. In Ilus pariimilar cmbodimeni, Ihc
battery pack 11 is mounted to the mam body I U with the slab
portion 54 running bcncaih the handle 14 (as shown ui FIGS.
I and 2), and the post 60 received within a cavity in the
handle 14.

I'he post 60 has an alignment prong 62, an actuating
member 64, a spring 66, a switch 68 and a pair of contacts
70. The actuating mcmbcr 64, spnng 66 and switch 68.
together with the circuit board 58 of the slab portion 54,
filrnm 0 switch assembly 72. Thc switch assembly 72 is
openable to supply electrical polver from the cells 56 to the
cmitacts 7(f mid thus to the motor. as discussed below In this
particuhsr embodiment the sv itch 68 is a mimature snap-
action sivitch. conunonly known as a Micro-Switchrm how-
ever in other embodiments the switch 68 may take any other
suitable filnu.

Thc switch assembly Ol'ins emboihmcnt is operated by
moving the actuating member 64 from a first position. as
shown in ill(i 4, to a second position In this embodiment,
the actuating nlember 64 takes the form of a reciprocable
push-button in that it is moved to the second position by
depressing it (in this case moving it generally downwards
from the perspcciivc Ol'IG. 40), i.c. 'pushing'hc bution.
With thc actus(ing member 64 in Ihc Iirst position, thc switch
assembly 72 is in a 'motor-disconnccting stale'i tlml Ihe
cells 56 are not electrically connected to the contacts 70, so
(when the main body IU is assenlbled and the motor 42 is
connected to the contacts as described below) the motor 42
cannot receive pov,er front the cells 56. With the actuating
member 64 in the scconil position, thc switch assembly 72
is in a 'motor-iorumcung state'n that thc contacts 70 arc
clcctncally connecimi io Ihc cells 56, so when Ihe motor 42
is connected to the contacts 70 it can receive power from the
cells qlie spring 66 in this case is a helical compression
spring, and is configured to urge the actuatin member 64
from the second position to the first position (i.e, enerally
upwards from Ihc pcrspcculc of FIG. 4).

FIG 5 shows 0 cross-sectional view the cntirc vacuum
uiut 4, I.c. the maui body 10 and the baucry 11. As shown
in this figure, in the present enlbodinlent the post 60 of the
battery pack I I is received lvithin the hollow handle 14, ivith
the slab portion 54 abutting the bottom of the handle 14 and
the aiigtunent prong 62 extending through substantially the
miiire lmlgh( of Ihe handle (in this case generally along thc
rear of the handle 14). With the battery 11 aud the maui body
10 mounted to onc another, their respixuvc contacts 70, 41
touch Accordingly. Ivhen the cells 56 are connected to the
contacts 70 of the battery pack I I by the switch assembly 72,
electncal power lv ill be delivered fmm the contacts 70 to the
motor 42 via the contacts 41 of the main body 10.

Ii is noteworthy thai in FIG. 5 tlm tugger 32 lies ui an
iuicnncdiatc posiuon winch is bciwccu thc active position
and Ihc passive posiuon. Movulg thc trigger 32 from tlus
intermediate position to the active position would require the
tugger to mtate anticlockwise about the pivot axis 40. and
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moimg the trigger lrom Ihe uilcnncihale position 10 thc
passive position would require the trigger to rotate clock-
wise.

With the main body 10 and battery pack 11 assembled to
form the vacuum unit 4, ami 44 of the tri er 32 and the
actuating nlember 64 of the switch assembly 72 can intemct.
Wiih Ihe ingger 32 in thc intermediate position, Ihc aclualuig
mcmbcr 64 is in thc first posinon mid thercforc tlm switch
assembly 72 is in the niotor-discomiecting state Moving the
triager 32 clockwise front the intermediate position to the IB

passive position (against the bias of the spring 46) would lift
ann 44 front the actuating member 64 and would not result
in a change of state of the switch assembly 72. Hoivever,
moimg Ihc trigger 32 anltclockwisc 10 lhc aclive position
from Ibis uilcrnuxliatc position (i.c. 'pulling Ihe lngger) I

would move its arm 44 downw:ards 'I'he arm 44 would thus
depress the actuating member 64. moving the switch asseni-
bly 72 to the motor-connecting state. Power would therefore
be supplied from the cells 56 to the motor 42.

When the actuatin member 64 is depressed towards the Io
second position by the tngger 32 movin lowarils the active
position, the spnng 66 urges thc aciuanng member back
towards the tirst position as noted above 'Ibis has the effect
of urging the trigger 32 away fmm the active position and
towards the passive position 'I'he spring 66 theretiire con-
stitutes a 'second biasing member* within the meaning of the
present invention.

As noted above, in this cmboduncnl spnng 46 ur es thc
logger 32 from Ihc passive position all thc way lo Ihe aclivc
position (i e applies a fume which would cause the trigger 10

to move fmm the passive position all the way to the active
position in the absence of any other fiirces) On the other
hand. in this embodiment spring 66 ur es the trigger 32 to
the intermediate position (I.e, only part way to the passive
position). Accorduigly, when lhe lnggcr 32 is ui thc passive Is
posiiion or any position bctwccn Ihc passive and inlcmic-
diale posinons, thc tngger w only aclcd upon by spnng 46.
I loivever. when the trigger is in the active position. inter-
nlediate position or any position therebetween, spring 46
and spring 66 urge the trigger 32 in opposite directions In do

this embodiment. the tngger 32, spring 46 and spring 66 are
anaugcd so that thc spnng 66 can move lhc tn gcr lo lhc
iniermcdialc posinon agauisl Ihe bias of the spruig 46. In ttus
parnculdr case, thc spnng 66 can ovcrridc tlm lhrcc Ibom thc
sprin 46 lxith because spring 66 is stronger than spring 46
(i e spriim 66 applies a greater force to the trigger 32), and
because spring 66 acts on the trigger at a greater dismnce
front the pivot axis 40 of the tri ger (meaniitg that spnng 66
ha9 d 111CChiiiliCBI BdvatllagC).

Since lhc trigger 32 w arrangcst to move lo lhc in!emir- B

diale posinon lrom thc passive posilion (imdcr mlion of
sprina 46), and to move to the intermediate position from the
active position (under action of spring 66 against the bias of
spring 46), the tngger exhibits a 'seltlcentering'ction about
the intermediate position in that it will return to the inter- s.
mediate position aller bcuig disturbed thcrclrom. Further,
since the switch assembly 72 is ui lhe motor-discoiuiecting
StiilC (i in powct IS 1101 dcllvCILS! 10 lhc n10101 42) WhC11 thC
tri ger 32 is in the mtermediate position. the trigger 32 of
this embodiment takes the form of a 'dead-man's switch'c
which nnist be held dow n for the vacuum cleaner to opemte.

With the trigger in the intermediate position. spring 46
continues lo urge Ihc tngger miticloct wise (i.c. Iowards the
aetna position) bul spnng 66 prcvmits lhc lriggcr from
moiing beyond thc intcrmcdiatc position. Ann 44 of the ss
triager 32 therefore rests on the actuating meinber 64 (v ith
the actuating menlber in the first position) until the trigger is

acted upon by a user. With ann 44 resting on switch, thc
tugger 32 is particularly responsive m that as soon as the
user pulls the trigger, the actuating nlember 64 will begin to
move under the influence ofann 44. In contrast, if the trigger
v as configured to lie in a position further clockv ise. the user
v ould have to pull the trigger to the position at which the
arm 44 contacts the actuating member 46. aud then kccTI

pulling so that thc arm 44 movixt Ihc actuating mcmbcr. Tlus
arrangenient ivould therefore have a less responsive trigger
action, and a longer trigger pull which niay increase user
fatigue

In addition. the present embodiment (as with many other
embodiments of the invention) can allo~ more relaxed
mauufactunng tolcranccs to be utilized, wluch in turn can
ICdiiCC tooliiig COSH Biul ssastagc (C.g Of parm uhiCh ilIC

discarded due to being outside acceptable tolerances). In the
present embodiment. Ivith the trigger 32 being urged to the
position in which the arnl 44 contacts the actuating member
64. any 'slack'n the trigger is taken up. winch means that
the tn er is responsive and does not rattle This respon-
sivcncss mid lack of relic can bc provided rcgardlcss of
mauulactunng venation (within reason) such venation
may alter the exact restina position of the trigger 32, but due
to the spring 46 it ivill nonetheless rest with its arm 44
touclnng the actuating member.

This contrasts with the situation for arrangements wlfich
do not utilise the present invention. such as the armngement
which would bc provided if the apparatus shown ui FIG. 5

did not ulihze spruig 46 so as to hold ami 44 agmnst thc
actuating member 46, but instead was designed so that the
linut of the trigger's travel ives the position at which the arm
44 and actuating nlember 46 touch 'I'lus could be achieved,
for ex unple, by providing a surface on the handle 14 which
v as positioned to contact a surface on the trigger 32 when
the lnggcr was in Ihdl posinon. In Ibis arrdngemcnl, slight
deviations in gcomclry due lo mauufaclunug venation
would mean that 111 901uc Iilslanccs fllcsc surfdccs would
cmitact each other ivith the trigger 32 more clocl wise. or
iuoi'e Bilticlockivise. thail the positioil iil which Bi'iu 44
touches the actuating mentber 64 In the former case. the
tugger would rattle between the position at which the
surface of thc tng cr 32 contacts the surface of lhe handle
14, and Ihc posiuon ui winch the arm 44 touches thc
actualing mcmbcr. In Ihc ldncr case, Ihc Inggcr would bc
held m a position in ivhich the ann 44 depresses the
actuating member, ivhich v ould nlean that the vacuum
cleaner 2 could not be switched ofl'.

It will be understood front the above description of the
prcscul mnboduncnl Ihdi lhe manner ui which lhc trigger
bchavcs 32 is dclemuncd ui large part by thc uiflucnccs of
IIIC Sp1111gS 46, 66 lhCICupiiil. Thoro SIC iiuilicroils Siillulla-
neous design constraints placed upon the spnngs 46, 66 and
the trigger 32 For instance. in the present enlbodiment the
infhience from the sprin 66 should exceed that of the spring
46 (at least when the trigger is in the active position). and
should cxcccd il by B suflicient amount lo avoid deviations
111 iiniiluldCturiilg IOICIIIIICiw ICiidiilg ni 9priilg 66 1101 hBviiig
sidiicicnt strmigth to ovcrcomc spring 46. mid to avoid thc
tugger being movable to the active position under its own
v eight or inertia. I lowever, spring 66 should not be pow-
erhd enough for it to be difficult or tirin for a user to pull
the tn ger and move it to the active position against the bias
of llmt spnng 66. In addiuon, in tlus cmboduuenl it is
dcsirablc fhr thc spnng 46 to bc rclauvcly weak so as lo
avoid inlroducuig unncccssary stress on lhc componenm Ihal
support it, but not so weak as to be overconie by the iveight
or uiertia of the trigger alone ivhereupon the trigger could
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relic). Il will be apprccui ted that thc rcqu&remen&a ol'n ger
performance will var) depending on the particular apparatus
to ivhich Ihe present invention is applied. I lov ever. by way
of an example, the particular configuration of the trigger 32
and springs 46„66 of th&s particular embodiment w&ll be
described vvith reference to FICI. 6, which is an enlarged
cross-sectional v&cw of the tngger 32 and spruigs 46, 66
(with the tugger in thc &nlcnncd&atc position).

As discussed above the trigger 32 of this embod&ment
pivots about an ax&s 40 Accordingly, the relative intluence lo

of the springs 46. 66 is determined by the magnitudes of the
moments that they exert upon the trigger 32. As an in&t&al

point. the situation below has been simpliTied for ease of
undcrstanduig For instance, although lhe forces apphcs) by
the springs 46, 66 would usually vary dcpcnding on thc
exact position of the trigger 32 (which would atfect the exact
displacenients of the springs), they will be discussed as
though they exert constant fiirces over the displacenients
that they experience. Sim&)arly. O)thou/I the forces from the
springs 46, 66 v, ould be spread over an area. for the sake of Io
simphcily they arc cons&dcrcd to bc pomt loads.

In relation lo spnng 46, llus cxcrm a force 74 on the
triager ofaround 0 75N 'I'he perpendicular distance 76 front
this force (ivh&ch is considered to be applied at the central
point of the spring 46) to the pivot axis 40 is amund 9 mni,
therefiire the infhience of the spring 46 on the trig er 32 &s

a moment of around 0.007 Nm. Turning to spring 66. tlus
cxcrts a force 78 ol'round IN. The pcrpcndimilar d&stance
80 bc&ween th&s force (wluch &s cons&dered to bc applied al
the centre of the actuating member 64) and the pivot axis 40 io
is around 30 mm, therefom the influence of thi ~ spring 66 on
the trigger 32 is a moment of around 0.03 Nm

With the trigger 32 in the intermediate position. the
moments exerted on the trigger 32 by the springs 46. 66 are
in equihbrnun m&d the spnng 66 docs not cxcrl &ls full force. Is
However. if Ihc tugger 32 was urged lowards Ihc active
posinon with suflic&cnt strength then flie full lbrcc of spruig
66 ivould then be exerted. At that point, the monients
pmduced by the springs 46, 66 would oppose one another
but leaven resultant moment of around 0 023 Nm c)ocksvise. do

To overcome tlus moment and move the trigger to the active
pos&tion. thc user would nccd to apply d rmirw ard fi&rcc 82
lo Ihc contact surface 3 6 of Ihc tugger 32 which w ou id cxcrt

moment of tlm same magn&tudc. Since flie perpend&euler
distance 84 from the centm of the contact surface 36 to the
pivot axis 40 is around 23 mm. a force 82 of around IN
would be sufiicient to move the trigger to the active position.
For the sake of comparison. the force required to pull the
tugger ol a handgun m generally in thc range of 20N-60N.

lite particular arrangement of tlm switch assembly 72 of o

thc present embod&ment w&ll now bc discussed with refer-
ence to lil(iS. 7A and 7I3. 1&111 7A shows a close-up of the
actuating member 64 and switch 68 ivith the actuator in the
first position„and FICi 7B shows the actuating member in
the second position. Referring to these fignires in comb&na- ss
uon, il can be scen that when thc acuiatmg member 64 &s &n

Ihe lirst pos&lion au arm 86 ol lhc acnialuig member il &s &n

contact w&lh Ihc sw&lch 68, whereas in thc second pos&lion
the ann 86 of the actuating member 64 is not in contact v ith
the sivitch 68 SO

Contrary to what one might expect. in this embodiment
the switch 68 is open when the switch assembly 72 is in the
motor-connect&n state, aud closed when lhc switch assem-
bly is ui Ihc motor d&sco&u&ccl&ng slate. Rather lhan being
wired d&rcctly bctwccn the cells 56 and thc contacts 70, the ss
switch 68 is wired to the circuit board 38 'I'he circuit hoard
58 detects opening/closing of the switch 68, and causes the

sw&tch assembly 72 to miler the motor-conn&mt&ng staie or
motor-disconnecting state in response More specifically,
moving the actuating member 64 from the first position to
the second position releases the switch 68 and opens its
contacts. Tlfis is detected by the c&rcuit board 58, which
operates a second switch (not visible) such as a transistor so
that thc switch assembly 72 caters the motor-co&uiccluig
state and connects Ihc cells 56 lo Ihc motor 42 (vm Ihe
cmitacts 41, 70) Similarly. moving the actuating member 64
from the second position to Ihe first position presses the
sv itch 68 and connects its contacts This is detected by the
c&rcuit board 58, which operates the additional switch (not
vis&ble) so that the switch assembly 72 enters the motor-
d&sconnccting state and ihsconnccts lhe cells 56 from thc
motor 42.

'I'his arrangement is advantageous in that when the actu-
ating niember 64 is in the tirst position (& e the sw:itch 68 is
closed and the sivitch assembly 72 is in the motor-discon-
nect&ng state). a very smail amount of travel of the actuatin
member 64 resuits in the switch 68 becom&ng open (and thus
the sw &tch assembly 72 cnlcruig the motor-connecting slate).
Su&ce lhc actuating mcmbcr 64 is moved Irom thc lira&

position to the second position by moving the trigger 32, this
equates to a very small mnount of travel of the trigger 32
resultmg in poiver being delivered to the motor 42. Accord-
ingly. the vacuum cleaner 2 can be in to opemste seemingly
instantaneously upon pulling the trigger 32. In other words,
th&s arrdngcmenl allows Ihc vacuum cleaner 2 to have a
particularly rcsponsnc tugger because movemcnt of thc
tugger 32 fron& the intenned&ate position to the active
posit&nfl can h;lppe&'I;Ihnost 11&sla&its&leo&&sly'n

addition, the above arran enient allows contimied
travel of the actuating member 64 beyond the position at
v hich the a~itch 68 is opened and the sw&tch assembly 72
enters thc motor-connccluig slate. In Ih&s part&cular embodi-
ment, lhc actuating member 64 can move around 5 or 10 mm
liirlhcr aficr thc switch 68 opens. Dunng Ih&s adiht&onal
travel, the state of the switch 64. and tin&a the state of the
sv itch assembly 72. is not afi'ected Accordingly, the final
position of the trigger. while being depressed by a user, is
spaced some distance from the position at which the switch
assembly 72 would

urn&a&non

betwem& the motor-connectuig
and motor-d&sconnecling stan:s. Th&s, in &urn, means that a
user can relcasc some of thc prcssure on thc tugger 32 (and
thus alloiv the actuating member 64 to niove son&e distance
back towards the Iirst position). for instance when adjusting,
the pos&tion of their finger on the trigger 32, without the
switch assembly 72 entering the motor-disconnecting posi-
t&ou and ca&&swig lhc vdciluui clcilucr 2 lo ci asc 10 opclduv

II w&ll bc apprcc&alod Ihal numerous mod&licdnons lo Ihe
above dcscnbcd cmbodunenl may bc made w&thout dopa&t-
ing from the scope of invention as defined &n the appended
cia&ms i&or instmice, whilst in the above enibodiment the
tugger Is acted upon by at least one of spring 46 and spring
66 (&.e, at least one of the first and second biasing members)
al all pouits on &ls range ol mouon, ui other cmbod&ments
thcrc nuiy bc a pos&t&on or range of pos&t&ous ol'he trigger
a& which the tugger is nol acted upon by e&ther of the biasuig
men&hers In the case of an embodiment where there are a
osage of positions of the trigger at which it is not acted on
by either biasing member, the trivver may mottle beivveen
positions within tins range. Such an embodiment may none-
theless bc bcnclicial oi cr known arrangmueuls, for instance
duc to &ncrcascd Iriggcr respons&veness or rcduccd (elbe&1

nol eh&un&dtcd) t11ggci Iiilllc.
ln addition, althougii in the above embod&ment the switch

assembly is pmvided on a removable battery pack, in other
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cases the switch assembly may be prov&dcd in mly other
suitable location„v hether or not a removable buttery pack &s

provided.
'Ihe enlbodinlent has been described in relation to the

tugger being movable bclwcwn ml acuvc position, a passive
position aud an intermediate position. Ilowever, since the
first biasing member (spring 46) urges the trigger away from
the inteuned&ate position and towards the active position,
and since the switch assembly is in the motor-disconnecting

I il
slate when tlu: logger w ul Ihe inlemlcd&ale posilion, &! may
instead be considered tlmt the position described above as
fiic ultcnncd&alc pos&tion is ul Ibcl the passive pos&t&on

)6'hilst the enlbodinlent above is a handheld vacuunl
cleaner. &I &s lo be understood Ihal Ihc mvcnt&on may also be
applied to other types of vacuum cleaner such as upright and
cylinder vacuum cleaners. Furthermore. the invention may
also be apphed to other domestic appliances, such as steanl-
cleaners (with the electuc motor pinvering a stemn delivery
dcvicc or a water pump, Ibr example), Iloor pohshcrs and
hairdryers.

'Ihe invention claimed is:
1. 21 domcsuc appliance compusulg.
an electric motor;
a switch assembly for selectively connecting, the motor to

a pov er source;
a handle: and
a manually-operable nagger muvablc relet&ve to the

&u
handle between an active position and a passive posi-
1&on.

&vherein
ihe lr&gger and thc sw &tch assembly dre armngcd such llml

the sw&tch assembly &s in a motor-connecting state 3(
when the tri er is in the active position, and is in a
motor-disconilectiilg state when the trigger is in the
passive position: and

thc domest&c uppl&ance composes a Iirsl b&as&ng mmnber
which is arran ed to urge the trigger away from the do

passive position and tov ards the active position.
2. Thc domcst&c appl&ance of claim 1, furtlmr comprising
second bias&ng member wluch &s arranged to urge thc

logger away from lhc active posit&on mid towards thc
passive position

3 'I'he domestic appliance of claiin 2. wherein the trigger
is nnlvable to a position in which both the first and second
biasing nlembers urge the trigger. and in tlmt position the
infiumlce on tlm tugger of thc second b&asulg member &s

larger llum Ihc inliuence on the trigger of lhc Iirst b&asing O

mcmbcr.
4 'I he domestic appliance of cksim 3 wherein:
the first b&asing member is arranged to urge the trigger all

the way to the active position; and
the second biasin member is armnged tour e the trig er, &s

against thc b&as of the Iirsl biasing member. Io an
inlcrmeduile pos&1&ou wh&ch is between the acl&ve and
passive positions.

5 'I'he domestic appliance of claim I, wherein the power
source is a battery, and the battery and switch assembly are io
provided in a battery pack that is removably mounted to the
main body.

6. The domest&c appl&ance of clmm 1, whcrem lhc tugger
has II conn&cl sU&lace posn&oned Ior rc'cclpt oi a Use& s fingcr
&bc&con. dnd lhc conldcd sU&fdcc'. Is spaced IUI&hcl foul lhc 6(
handle &vhen the trigger &s in the passive position than v hen
the trigger is in the active pos&tioo

16
7 Thc domcst&c apphancc of claim 6, whcrcu& a Iirsl part

of the trigger is received &vithin the handle, and a second part
of the trigger projects from the handle when the trigger is in
the passive position.

8 The domestic appliance of claim 7. wherein the contact
surface is substantially fh&sh (lith an outer surface of the
handle when Ihc tr&ggcr is ul Ihc acuvc pos&uon.

9 11&c domes&&c appliance oi'lmm 2, whcrcin thc trigger
is p&votable relative to the handle

10. 'Ihe dmnestic appliance of claim 9, wherein the
second biasing member is contigured to act on the trigger at
a point which is further from the pivot point of the trigger
than a point on the trig er on which the first biasing member
dcm.

11. Thc domcst&c appl&ance of cia&m 9, w hcrcin the scwond
biasing member is configured to apply a moment to the
tugger of no more than 0.25 Nm.

12 'I'he domestic appliance of claim 9. wherein the first
biasing member is configured to apply a moment to the
tugger of no more than 0.06 Nm.

13. Tile domestic appl&ance of cluun 2, whereul Ihe
second b&as&ng member is coniigurcd to apply a biasulg
force to the trigger of no more than 8N

14. 1'he domestic appliance of claim 1. wherein the first
biasing nlember is configured to apply a b&as&ng force of no
more than 6N.

15. The domestic appliance ofclaim 2. wherein the trigger
and llm second biasing member arc arranged such 01st
movulg thc tugger lo lhc acu(e pos&tiou, against the bias of
the second biasing member. requires a force of no more than
gN to be applied to the trigger in the direction of motion of
the trigger.

16. The domestic appliance of claim 1. v herein the first
biasing member is a resilient member.

17. The domestic appliance ol'ia&m 2, wlmrmn:
the stwitch assembly comprises u rcc&procdblc actualulg

member,
the actuating member is movable by the trigger fn&m a

first position to a second position;
the switch assembly is in the motor-disconnecting state

v hen the actuating member is in the first pos&tion. and
is in the motor-connect&ng state when thc acluatulg
mcmbcr &s in thc scwond posit&on.

18. Thc domcsnc appl&ance of claun 17, whereul thc
second biasing men&her urges the actuating member to the
first position, thereby biasing the trigger towards the passive
position.

19. The domestic appliance of claim 17 wherein the
actuat&ng mcmbcr is d push-bunon, and moving the actuat-
ing member from Ihc Iirsl position to Ihc sixond posit&on
involves pushulg lhe button.

20. I'he domestic appliance ofclaim 1, whe&ein the switch
assembly comprises a s&vitch that &s operated by the trigger,
the switch assembly being in the motor-connecting state
when the sv,itch is open. and in the motor-disconnecting
state when thc stw itch is closed.

21. Thc donlcstlc appli;ulcc of cldhu 18, whcrcul.
thc trigger has an opcranng port&ou wh&ch &s arranged to

act on the s(vitch assembly such that movement of the
tugger fronl the passive position to the active position
mol es the switch assembly fmm the motor-d&sconnect-
ing state to the motor-connecting state: and

the iirsl biasulg member urging thc tnggcr towards Ihe
active posit&on acts io urge thc operating port&on
against a part of Ihe switch assembly.

22. 1'he domestic appliance of claim 21, wherein the
don&cetic appliance is conligured such that with the operat-
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ing poruon ol'hc tngger ul contact with Ihe aclualing
member of the switch assenlbly, the force exerted on the
actuating nlember by the operating portion due to the
influence of the first biasmg member is no greater than the
force exerted on the opemsting portion by the actuating
member due to the influence of the second biasing member.

Zgc The domestic apphancc ol'laim 1, wherein the
donlcsllc dpplltnlcc ls d vacuunl cia'duct, and lhc clccnlc
nlotor is part of a suction genenstor

24. A part of a domestic appliance that comprises an lc
electric motor and a switch assembly for selectively con-
necting the motor to a power source. the part comprising

a handle:
a manually-operable tugger movable rclauvc to thc

handle bctwccn au active position mid a passive posi-
tion: and

a tirst biasing member,
lvhcl'cin.'he

trigger is configured to en age the switch assembly
such that the switch assembly is in a motor-connecting lo
slab: when lhc lrlggcl ls ul lhc dcnvc postllon. Snd ls ul

molor-dlsconnccuug state when Ihc tugger ls in the
passive position, and

the first biasing menlber is arranged to urge the trigger
away from the passive position and tov ards the active
position.
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