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- El ectric Broom

’DESCRI PTI ON Field of the invention The present invention
relates to an electric broomfor 5 househol d use. Prior art
El ectrical apparatuses comonly denom nated el ectric broons which are

in practice vacuum cl eaners w th aElectxpiar tBedmr sucki ng head desi gned
for sucking dust from 10 the floor are known. For exanpl e, .apparatuses

of this kind are described by ERpA-Ri9263f EP-A-0611544, FR-A-
2213758, US-A-4766638, US- A-4956892. Sai d sucki ng head normal |y

~conprises a boxed body provided with a sucking nmout h surrounded by

~ brushes of v 35 connected in a jointed nmanner to an
el ongated handle. In use the head is passed over the floor so as to
perm t the The speésent niverimicrickelatebe th r anspsbeck Hic t be-ddnPoEor
The j oi nt onnegilqg allows that the sucking head remai ns hori zont al
on the fl° ?%atqﬁﬁaof the 20 inclination of the handle, thereby
ensuring the desired suction effect. The actual vacuum cl eaner unit

can be Bui<ad xt a separate truck connected at the head by a

Electrical apparatuses commonly“ denominated electric

brooms which are in practice vacuum cleaners with a

particular sucking head designed for sucking dust from

10 the floor are known. For example, apparatuses of this

kind are described by EP-A-0192624, EP-A-0611544, FR-A-

2213758, US-A-4766638, US-A-4956892. Said sucking head

normally comprises a boxed body provided with a sucking

mouth surrounded by brushes of various shapes and is

15 connected in a jointed manner to an elongated handle. 1In

use the head is passed over the floor so as to permit the

suction mouth to suck in the dirt spread on the floor.

The jointed connection allows that the sucking head

remains horizontal on the floor, irrespective of the

20 inclination of the handle, thereby ensuring the desired

suction effect. The actual vacuum cleaner unit can be

housed in a separafe truck connected at the head by a

suction tube constituting the above mentioned elongated

- - handle or it can be mounted diredtly on the handle and
25 optionally on the sucking head itself.

These apparatuses serve certainly for cleaning the floor
but despite their name of electric broom they are not
used for sweeping. None of them is capable of performing
the typical action of a broom which is to collect, move

30 and accumulate the dirt on the floor. Consequently the
manner of using said apparatuses is significantly
different from the manner of using a broom.
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suction P & FAst i tut i ng the above nentioned el ongated PCTEREP®SDr it

can be nounted directly on the handle and 25 optionally on the sucking
head itself. These appar at uses serve2cert ai nly for cleaning the floor
but despite their nanme of electric broomthey are ‘not used for

sweepi ng. Nonesmﬁmi:iﬂemJ:‘s, CﬁlﬁablaﬁraQif aﬁﬁrjﬁm Bg one bhke typi Q%'oaafatt'ﬁ?aéf

a broom which i ‘;(? col | ec1t e§PV& . 39..; and accumul te the di r:
f1 oor . Consequen Tyt nanner=df BT AT 3ai P Hhpdtht u 9‘”& dOlng

significantly w1th01d¢faecenvent@nntaﬂebmmer of using a broom
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commonly called electric oons oes not allow
conventiondl bI®RFE, 1.e. mltmef@m feWiggs e maﬁamm that| ilne lusked

in strict. 5 $egsack - Ban@nky fﬁede\tbceé YodiPParat-des thatn i Rl %%‘ing

a stick handle fixed to.a bOdég:p | ded w t h cleani ng nmeans suc
bristles or tHEFFReSUGN 3fe tQr the phike, spldngdiese sdemeats
manner as to dbéimgt katradyed in bgaem is maﬁﬁeirora@NQ%pl 8Ulow khadhepenly
known el ectri nse _is.described I n EP- A-0605280. I t
has a handl e rcj?%&%ﬁnl%& gb‘ 88? g‘"’eepﬂ'?ﬂgﬁm body provided with cleaning

bristles. An electric
10 The only known electric broom in this sense is described

in EP-A-0605280. It has a handle rigidly fixed to a
broom body provided with cleaning bristles. An electric
vacuum cleaner unit, housed in the broom body, is
provided with a suction mouth open in an upper corner

15 region of the broom body. Operation of this electric
broom is split into two phases: in the first phase, the
broom is used to sweep as a normal broom to gather dust
on a floor; in the second phase, the electric vacuum
cleaner is activated, while the broom body is inclined

20 and used as a normal vacuum cleaner to suck the gathered
dust from the floor. It is impossible to have a suction
action while sweeping.

s N E I] * I -
The idea underlying the present invention is to conceive
- 25 an apparatus permitting both sweeping in the conventional

manner and collection of the dirt by vacuum, successively
or simultaneously at choice.

On the basis of said idea the present invention relates
to a broom comprising a handle in the form of an
30 elongated stick, a broom body rigidly fixed beiow to the
handle and cleaning means born by the broom body and
designed to collect dirt on a floor after dragging the’
broom body over said floor, and a vacuum cleaner unit



vacuum.cl eaper unit, housed in the broom body, is

sﬁctloﬂvﬂgﬁfﬁ%pen I n an upper corner 15 rggl on of the groom B%h
-Qperation of this electric broomis _split into two phases: in the
first phase, the broomis used to 'S\Reep‘ as a normal broomto gather
dust on a floor; in the second phase, the electric vacuum cl eaner

i s activat ed howzidde the teobriaty bsdynchhdebrddidedd wised as @udﬁ@iam

vacuum cl eaner suck t at hered dust fromt | oqr,
i npossi bl e t 89 é e PShc e%%‘" 103 PRSA SiTH eagﬂ/%e%@% toYrie C‘S]:fﬁ%?‘ﬁ}gof

the inventi omeans. The idea underlying the present invention is to
. conceive 25 an appar atus permtting both sweeping in the conventional

manner and c |‘Ja?d sthe dihs \éag_lgjrglg sgi

" simul taneous%l'n % S %n% basi s Egl %g.eamt ﬁéld ?’%Sses?c}l
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cl eani ng nmeans bqrn t he brog ?‘%&{]% desig tq collect_dirt on
a floor aftef® g&ﬁ?‘?{é PRerate VTR sGlganRegois drnedaeftim

cl eaner unit can A¥wDpd 2Bd24emoved in the conventional manner (with a
PCT/ EP96/ 002%7

st pan) or it can be sucked up _.bl?} operating the vacuum
10 cleaner unit, only for the time strictly necessary. In
addition to the obvious energy saving there is secured a
drastic reduction in acoustic pollution. However, if
preferred, the vacuum cleaner can be kept turned on while:
sweeping, thus allowing immediate and continuéus suction
15 of the dirt. |

In general the brushing means can be of different types
either with  bristles or with elastic material.
Preferably however the cleaning means comprise an elastic
pad provided with at least one rec:tilinear cleaning lip.

20 ' Indeed, the presence of bristles would make the sucking
action less effective because of the passage of air
between the bristles.

Preferably the pad has an elongated form and is provided

with two parallel cleaning lips and still more preferably
25 the suction mouth is open in an intermediate position

between the two lips. The presence of the two 1lips

allows sweeping in a fully natural manner since it is

possible to incline the broom on one side or the other

freely. In addition, between the two lips is created a
30 compact and particularly effective suction zone.

Advantageously the two cleaning lips are defined each by '
two surfaces of the pad mutually inclined at an angle o
and filleted with a curvature radius r, with a between
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housed in the broom body and provided with a suction FegiPopee? bet ow |

in a posiVO&2&Bacent to the cleaning means. An appar at us of
this type is clearly a broom and as such 5 can be used for collecting the
dirt on the floor wthout operation of the vacuum cleaner unit. Dirt
col | ected by t he broom operated when the vacuum cl eaner is turned off

can al ways be rgyovgdgi nocheag@nverie ovesn nammerandy 1 oma. Theset vgdiesor

it can be sucked up by operati.ng,t.he u +9naClL8ANSE £ 4OE § ve ORME B he

tinme strictly ﬁé?cvé‘ssﬁ¥9‘.’gn Isr‘rut%bl%adé’d%tﬁ_i %g]l?o Tfle “obvTous energy savi ngé

there i s securegttiion andraddquatredistdtoien PaddestBad pol | uti on. However ,

| f preferred, the vacuum cl eaner can be kept turned on while

sweepi ng, thus allow '&gﬁgi at ge ANGa &R NEDEENEHC ANt 1Zomplrilges dia .

In general the }g#vﬁ%ér%eérrea can be aéf di fferent tygea eit{_jer v%érp

bristles o6 eled¢triel motpr hensad oin the Woqm; BRAY. L ReFBFELRE

cl eani ng neans r&gmé?e jan €haStdroom boaﬁ: Fdvddedeni thy athecasvtong a
[ t he

tili | .20 lndeed, f RLi St Kk
he Sucking  sucktoRnbaBls 1Br £H8 HAOBhie BYOPRE: phbe, gucEicl ok e

passage o
between the brigiheghe fan, B &fidraiding relgmehthabn avhel sughieon path aArAi s

provi ded wth t arallel__c¢leaning Jip d b £4&b! phe 25
the suction mowh Ci%l%qrh %‘?rﬁ%t @?ﬁgdiieé esté%g’i Pl%’%h Haage%\%;en fhe wo
lips.  Thagpreseeetonfpatie.two |ips all ows sweeping in a fully.
natural manner since it is possible to incline the broomon one side

or the other Such an arrangement permits handling the broom in
| aécordance with the present invention as though it were a
normal broom. since the weights and space occupied are
distributed in an analogous manner with a lower broom

15 body and a simple upper stick handle.:

Advantageously the broom body co_mprises two units, one
upper unit fixed to the handle and provided with the
motor and fan, and a lower unit bearing the cleaning
means and comprising the collection tank and the suction
20 mouth, the two units being integrated in a removable
manner by peripheral groove and tongue joint between the
two units and by means of a plurality of hooking means.
The embodiment in two parts allows making readily
accessible the collection tank for emptying the dirt
25 while the integration by means of groove and tongue joint
and hooking ensures the necessary solidity for use as a

- broom.

The groove and tongue joint can be provided in various
ways. Preferably the peripheral groove and tongue joint
30 is provided between a male portion made on the upper unit
and a female portion made on the lower unit. Said groove
and tongue joint is readily provided and particularly

convenient in use.



freel y.woss/mdzi ti on, between the two lips is created a 3ICI/Eroapast and
particularly effective suction zone. Advant ageously the two cl eani ng
‘i ps are defined each by two surfaceg of the pad nutually inclined at
an angle a and filleted with a curvature radius r, with a between
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have proven shouabfie fnr tdd owWmgpnanbelfectiove shppnyngaf theaCliQand
adequat e dur of t Advant a geou t he vacuum cl eaner unit
conpri ses ana&$g8relecnggg%Xté?uﬁﬁdéeBeFWH. %ﬁ%oﬁFﬁ@&?s a ? SR
mount ed i n t heseérebntbedprann upluenrbﬁsmhQUMNpracuicalltysuct|on path in
t he broom body between the suction nouth and the fan, a filtering

el ement 11 theasukhgaolsly aeﬂere rPO'ﬂ,§C}1£>P&i&é‘& f@deﬁg{;gt&ﬂ_g br.

body beside th suction an arrangene
handl i ng t he ]B?BSH'lgnt e b%r@&n@e wath WAEhprassishtsuppent | cmcé.sxdz.lngjgh

it were a me@ﬂé”anQrOQEbﬂﬂ$¥%§ﬂ“3d%ﬂﬁgﬁéiéwdrégﬁféhgccyghﬁgrgggble

distributed in an analgg ﬂs manner with a_|l ower
tery o e broom with a battery charger.
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10 FIG. 1 shows a perspective view of a first broom in
accordance with the present invention mounted on a
support,

FIG. 2 shows a longitudinal cross section view of the
broom of FIG. 1, '

15 FIG. 3 shows a cross section view of the broom of FIG. 1,

FIG. 4 shows an exploded longitudinal cross section view
of the broom of FIG. 1,

FIG. 5 shows a perspective view of the support for the
broom of FIG. 1,

20 FIG. 6 shows a cross section view of a different variant
of a detail of the broom of FIG. 3,

FIG 7 is a front side wview of a second broom in
accordance with the present invention,

FIG. 8 shows a cross section view of the broom of FIG. 8,
25 and, o

FIG. 9 shows a perspective view of the broom of FIG. 7.

Description of a preferred embodiment of the invention



15 body {pdle@a9:41P! € upper stick handle. Advant ageou ?mogg.,oom

. body conprises two units, one upper unit fixed to the

provided with the motor and fan, and_a lower unit beari ng the cleaning
nmeans and conprising the collection tank and the suction 20 nouth, the

~two units being integrated in a renovabl e manner by peripheral groove
" and tongue j oi rWitb'@t weeflerhace totwbhani tisgundshoy refesentea mumbeld t y1 of

~ hooki ng neans.  cadde ggbgdm?&?rife i Ei‘@orf?aééégt%iﬁ?v"s g‘?:liv\ﬂg. aaﬁ'kgéloom

accessible the ColTection tank nptying t
~integration by #e3d dfsypRRNe and tongue joint ' and hooki ng ensures
- the necessary solidity for use as & - broom - The groove and

- tongue j oi nt camé)aoiaé&wﬁeeompryaésousmoom bwyu Rl@nAH dd @0 the

peri pher al roove and tqgngue nt 3 I.ded_betweén a nal e portion
made on the upp]e‘?"’%ﬂf'n?n8 3z Jaﬁba%tdz'l‘eér’rgl Qaﬁf& &P%a%%r%n"f-hénl SR ed
Sai d groove stidld tongue joint is readily provided and particularly
conveni ent in use. WD 96/ 22724 :

PCT/ EP96/ 00287 Adv geousl y the '
broom conpri sesTl'é rec?t%“rlg%%%Ye ba??er form £ gﬁst:'e d Y rt ggﬁﬁ

supply of the élaztai dimensiontdn a Bmxmqnmmpﬁyr@etmns}{t e ol esmaalsler
freedom of than both the dimension in the other horizontal direction
10 Y perpendicular to the former and the dimension in a
vertical direction Z. The broom body 4 is provided below
with cleaning means and specifically a pad 6 of form
elongated in direction Y provided in elastic material
(foamed rubber or the like) and fitted with two parallel
15 cleaning lips 7. The cleaning lips 7 are each defined by
two surfaces of the pad 6, a side surface 8 and a bottom
surface 9 which are mutually inclined at an angle a and
filleted with a curvature radius r. Preferably o is
between 60° and 90° while r is between 2mm and 10mm.

20 In the broom body is housed a vacuum cleaner unit
comprising an electric motor 10, a fan 11, a suction path
12, a filtering element 13 and a collection tank 14. The
electric motor 10 is mounted with the vertical motor axis
15 in centred position in the broom body 4 essentially
25 aligned with the handle 5. The fan 11 is of the
centrifugal type and keyed directly on the motor axis 15.

The suction path 12 is defined in the broom body 4
between a suction mouth 16 and a plurality of vent
louvers 17. The suction mouth 16 is made in the bottom
30 of the broom body 4 in a position adjacent to the
cleaning means and- traverses the pad 6 in a median
position thereof between the two cleaning lips 7. The
vent louvers 17 are made in the top of the broom body 4



‘use of” %thggfzgg{nto increase its practicality. 5 Advargcqg@gg,%},%7 there

can be provided a support for . hangi ng the broomon a wall with
-sai d support including means for elegtrical connection of the
rechar geabl e battery of the broomwi th a battery charger. Bri ef

description of the draw ngs 10 FIG 1 shows a perspective view of a
first broomifn a posdtdotamearwidhe thamdireesent i nvention nmounted on a
support, FIG 2 shows a |longitudinal cross section view of the
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FIG 1, ows an ‘expl o | 'on Udrnal  cross Section Vi ew
of the broom sRcEien ]path 12 ppoprdsssovs aepéﬁ§pélft|°7h;amﬂb%msobpehne one

~Support for tBa the BEREW ca‘ncFI&oéed %%wa'%cﬁ £hehq¥sed oI S‘S?'t_oﬁb
view of a different vari ant a detail of the broomo %

‘FIG 7 is & frbreos deody e -of &\sgéBﬁH hasvken 18 defimedaie @i thixse
present inventiBllar wallFlf® 8sShoWacery 0ss &86! ittd& Rbuthe 14" aguy of

FIG 8, 25 and
extends therefrom upward. A second tubular wall 20
surrounds coaxially- the tubular wall 19. Below, said
tubular wall 20 is closed by a.bottom wall 21 of the
10 broom body 4 and delimits the collection tank 14. Above,
the tubular wall 20 extends wvertically more than the
tubular wall 13 and defines a second chamber 22 open at
the top and on which opens the first chamber 18. A third
chamber 23 is defined as an upward extension of the
15 <chamber 22 by a .third tubular wall 24 and a fourth
chamber 25 is defined as an upward extension of the
chamber 23 by a fourth tubular wall 26. Between the
second chamber 22 and the third chamber 23 is placed the
filtering element 13 and between the third chamber 23 and
20 the fourth chamber 25 is placed a baffle 27 having a
circular central hole 28 in which is- housed the fan 11.
A fifth chamber 29 is defined as an upw_aird extension of
the chamber 25 from-a fifth tubular wall 30 up to a top
wall 31 of the broom body 4 where are made the wvent
25 louvers 17. In the chamber 29 are housed the electric
motor 10 and a plurality of supply batteries 32 which are
thus licked and surrounded by the air flow in the suction
duct 12. All of the tubular walls 19, 20, 24, 26, 30
have a cross section which is not circular but elliptical
30 or at least crushed in the direction of the axis X to
make better use of the inner space of the broom body 4
which is flattened in the direction of the axis X.

The broom body 4 1is provided in two separable
superimposed units, a top unit 33 and a bottom unit 34
35 both having a boxed structure and provided preferably of



FIG 9 shows azgerspective view of the broomof FIG 7. PpCI/EPBEERST pti.on
of a pre‘f’grgf;’é%?

nbodi nent of the invention WO 96/ 22724
PCT/ EP96/ 00287 . .g . -6- Wth reference to
the figures reference nunber 1 i ndi cates as a whol e a broom assenbly,
I ncluding a broom 2 and a support 3. The broom 2 conpri ses

a
broom body 4 kbgidky fobextim t h&hes tapeinihd38f PMRFIRSE FHavPrgtLhe

formof an el ongal egz defifldCkoy the EhamBeoem pwdy 26 hassawhilm the
flattened verPRCAI1YS i e 1t has a dimension in.a horizontal . .,
direction X nmbohtomalymit 34 CORRFiSSEh TR BPRERSFORT FHIEBt R

horizontal di 53%%35%'& 50, YneedeRtiers arst ankhe2d or mTheanelléditer it n@ASOEN in
a vertical direction

cl eani ng neandOandtkpeérpi cz?-ei-l _F%?%bbggm&t%@%%#ﬁs ﬁoggfgg%é%@ewﬁs%?r\eﬂg ihon
Y provided ingleasthp neidd i 38 whichf edmed bebber thet handlee)Sand Thet ed
defined by ConMGFG PRt otd  hE foyeb® LN bt (it eTphich
surface 9 whi gh st eatsiaihey patl 6 nedThe EhlEAgLEIacARAent 13t LPMRELESRi t h
a curvature raadi lt{xs:.crx"opie@rc%fderQQi:%i% i §5 (provided preferably with a
10 so-called nonwoven fabric) fixed on a ledge 36 of
elastomeric material which is fitted on the tubular wall
24 and provides airproofness with the tubular wall 20
when the two units 33 and 34 are assembled. A plurality
of spacing teeth 37 are fixed to the baffle 27 around its
15 central hole 28 and turned downward against the filter
fabric 35 to avoid the pressure exerted by the air
crushing the £fabric 35 against the fan 11 and thus

reducing the filtering surface area.

The top unit 33 is provided below with a peripheral step

20 38 while the bottom unit 34 is open above and provided
with a peripheral edge 33 essentially complementary to
the step 38. The step 38 and the peripheral edge 39
c;:nstitute respectively' a male portion and a female
portion of a peripheral groove and tongue joint between

25 the two units 33 and 34. In addition to said groove and
tongue joint the two umits 33 and 34 are provided with
mutual connection means indicated as a whole by reference
number 40.

The connection means 40 comprise a pair of shafts 41
30 pivotally mounted on -the top unit 33 and protruding
downward and a corresponding pair of seats 42 provided in
the bottom unit 34 and turned upward. Each shaft 41 is
provided below with at least one eccentric tooth 43 while
each seat 42 is provided with a corresponding hooking
35 edge 44_ for the tooth 43. Each shaft 41 is then provided



bet ween %8lghihsand 90[err] while r is between 2nm and 10npCr/EBSs/00kgy t he
broom body is housed a vacuum cleaner unit conprising an
electric notor 10, a fan 11, a suction pagh _ 12, a filtering el enment 13
and a collection tank 14. The electric rnotor 10 is nmounted with the
vertical notor axis 15 in centred position in the broombody 4 .
essential |y 291t ynBAtRFYhAriye }IRYRIF e455 protpydingnoutsidpsthy tene
centrifugal typetanskeyedudly est hiindidw Nee Mt axi [ubbiliary 1ER@rSUghion
path 12 is defined indt e broom body ‘31 Bfie.t)gﬁleffn a,suction noyth 16, and
a plurality ofop&gcted bY & &WELRF. 48Tke &ctithf Ot Rt 182 & i At Re
‘bottom 30 of 33t.the broom body 4 in a position adjacent to the

cl eaning neans and traverses the pad 6 in a nedian position thereof

"bet ween t t cl ing | [ ps The t U\S%F 7.aye made jn.the
‘top of thgg br 66 b %31 4g bfv&b%?%ﬁ%zimten\!gf 18 éfelra]%‘:[y mountda
PCT/ EP96/ 0028 between two rigid supports, a lower supponmta Fbsiamidonanear

(he "o 2 gy PR L SR L G GGG
t he ot her and Spessidd aadiar dshehdawater supRettof5SQ heés prowidesin bddp 4two A
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10 holes 53 formed in the upper support 51 through passages
54 in the pad 6. '~ In addition the lower support 50 is
provided in a median position of an opening filleted to a
tubular wall 55 extending upward and engaging in a
corresponding hole 56 in the upper support 51 through a
15 passage 57 in the pad 6. The tubular wall 55 - with pad
6 mounted - connects to the first tubular wall 19 of the
suction path 12. 1In practice the tubular wall 55 defines
the suction mouth 16. For fixing of the broom body 4 the
pb_Sts 52 are provided with elastic toothed appendices 58
20 turned upward for insertion in seats 59 formed in the
bottom unit 34 and snap connection with teeth 60 in said
seat. In this manner to the broom body 4 is fixed the
lower support 50 and therewith the pad 6 and the upper
support 51. To ensure the best mutual positioning the
25 Dbottom unit 34 is provided around the seats 59 with
respective tubular extensions 61 designed to enter the
holes 53 and the passages 54 around the posts 52. In
addition there are provided two rungs 62 projecting above
from the upper support 51 and two corresponding holes 63
30 formed in the lower wall of the bottom unit 34 of the
broom body 4. | | '

- The broom is also provided with a switch 64a housed on
the top unit 33 for starting and stopping the electric
motor 10.
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coaxially the tubular wall 19. Bel ow, said tubular wall 20 is
closed by a bottomwall 21 of the 10 brogg body 4 and delinmts the
collection tank 14. Above, the tubular wall 20 extends vertically nore
t han t he tubular wall 19 and defines a second chanmber 22 open at
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baffle 27 Ravi AgPRT P rBUREFICER FAF K&f& 28 in which is housed the fan
11. A fifth chanber 29 is def| ned as an upward extension of t he
chanber 25 fro@ma thét twalbulédr \waiel woupdEd atvop opposed| leRistwicahky
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are housed the e lurality of suppl
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section Whl ch not circul ar but "ell |§i#cal 30 at |l east crushed in the
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I ts, o top uipresasufoBEoEbi 8, the g s 1SBR8RRvhn patbE G et ruct ur e
and provi ded preferably of
Between the support 3 and the broom 2 are provided
electrical contacts for recharging the batteries 32.
15 Specifically on the wall 64 of the support 3 are provided
~two contacts 70a and on the top unit 33 of the broom body
4 are provided two corresponding contacts 70. The
contacts 70a and/or the contacts 70 are spring-mounted to
- permit effective electrical coupling. The contacts 70
20 are connected by wiring not illustrated with batteries
32. The contacts 70a are connected by wiring not
illustrated with a° battery charger or external power
supply of the conventional type and not illustrated.

Behind the wall 64 is provided a step 71 to facilitate
25 installation in the presence of a baseboard.

Operation of the broom in accordance with the present
invention is clear from the above description. ..

With the electric motor 10 off, the broom 2 can be

conveniently used as a normal broom. The cleaning lips 7
30 permit moving and collecting the dirt on a floor by

operating the broom 2 in an absolutely normal manner.

Starting of the electric motor 10 causes a sucking action
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noul ded plastic. The top unit 33 conprises the suction pat h
-12 defined by the chanbers 23, 25, 29 while the bottomunit 34
conprises the portion of suction path 12 defined by the chanbers 18
and 22. The el ectric notor 5 10, the fan 11 and the batteries 32 are
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succession the chambers 23, 25 and 29 and contributing to
cooling of the electric motor 10 and the batteries 32.

To empty the collection tank 14 and optionally clean the
filtering element 13 it is necessary to separate the two
units 33 and 34. For this purpose one operates the lever
45 and rotates the shafts 41 to disengage the teeth 43
from the edge 44 of the seats 42. Subsequently one can
draw out the top unit 33 from the bottom unit 34. The
tank 14 can be readily emptied by merely overturning the
bottom unit 34. The filter fabric 35 can be cleaned with
a brush or the entire filtering element 13 can be removed
and washed. '

Also the cleaning pad 6 can be readily removed either for
better cleaning thereof or for possible replacement. For
this purpose it suffices to unhook the lower support 50
by means of mere traction since the coupling with the
broom body 4 is by snap.

The cleaning pad 6 of the broom 2 may be replaced by a
different cleaning ™ pad 90, having asymmetric
construction, according to the variant shown in figure 6.
In the cleaning pad 90, there is provided a suction mouth
91 which is at an angle with respect to the vertical
direction Z; more in particular, the mouth 91 has a mouth
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25 the tywedsphtsm 33 and 34. In addition to said groove areCI/EP96/00i8angue
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means indicated as a whole by reference _ ;, nunber 40. The

- connection nmeans 40 conprise a pair of shafts 41 30 pivotally nounted on
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10 92 of the suction mouth 91, 1lip 94 lies well below that
plane, while lip 93 1lies right in that plane or just
above (below and above are used with reference to the
vertical position of the broom). Considering the
operation (which will be described below), lip 93 will be
15 named idle lip and lip 94 will be named working lip.

Cleaning p'ad' 90 is particularly suitable when the user
desires to have the suction action during sweeping
operation. Broom 2 equipped with cleaning pad 90 is to
be operated with the idle lip 93 forwards and the working

20. lip 94 backwards, while keeping the handle 5 so inclined
as to have the idle lip 93 raised just a little from the
floor while the working lip 94 slides on it. Dust is
collected by the working lip 94 and immediately removed
by suction into the suction mouth 91; idle 1lip 93

25 cooperates in creating a suction volume between the
cleaning pad 90 and'thé floor, thus facilitating suction
of the dust.

Another broom in accordance with the invention is shown
in figures 7 to 9, and is indicated as a whole by numeral
30 102. The broom 102 is similar to the broom 2 in many
aspects; for examples, it includes a broom body 104
rigidly fixed to the lower end of a handle 103 having the
form of an elongated stick. Parts and elements of the
broom 102 directly corresponding to parts and elements of
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wal-l. 55 extendi ng upward and engaging in a correspondi ng hole 56 in
-the upper support 51 through a 15 passage 57 in the pad 6. The tubular
wall 55 - with pad 6 nounted - connécts to the first tubular wall 19
of the suction path 12. In practice the tubular wall 55 defines

the suction nBR€hbreom Hrwilki Agvst ¥eEebebom budgralshagreatempobys 18W are

provided wit heghastheskodhasd-anpendi ¢es Shrt20 add!rdeth ot Ohavin
insertion in seats 59 forned in the bottomunit 34 an snag connecti on

with teeth 603 AiEEF Corr%B?ndePﬁet hitUBRERET FECRRET hItdGR hol) aviilsl
fixed the bel gsed.support 50 and therewith the pad 6 and the upper
support 51. To ensure the best nmut ual positioni ng the 25 bottomunit 34
Is provid the .se 9.wth tlvetubular xtenS|ons
61 desi gngd ta%ﬁé ?’ &P PO Y 1R§ g’f%faﬁﬁrf“h BTt} GahdYs hand
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The broom is rwBbepr ®1 dia@lewlﬂ-keé and ca Sradicused bm.stlest 02 .0p Thd 33

for startin i 207
for starting Bgaé 09PRINY tHe BLABLE of brifPidl 382 nhave'BS 22’ #hrm
10 elongated in direction Y and are placed side by side

along the same direction Y. The pad 201 is fitted with a
cleaning lip 107, extended in the Y direction as well.

In the broom body 104 is housed a vacuum cleaner unit

comprising an electric motor 110, a fan 111, a suction
15 path 112, a filtering element 113 and a collection tank

114. The electric motor 110 is mounted with the vertical

motor axis 115 in centred position in the broom body 104

essentially aligned with the handle 105. The fan 111 is

of the centrifugal type and keyed directly on the motor
20 axis 115.

The suction path 112 is defined in the broom body 4
between a suction mouth 116 and a plurality of vent
louvers 117. The suction mouth 116 is made in the bottom
of the broom body 104 and has a mouth intake section 192

25 which is disposed according to a plane forming an angle B
with the direction 2Z which is greater than 45° and
smaller than 90°, preferably of 60° to 75°. The intake
section 192 is in a position adjacent to the pad 201, on
its side opposite to the bundle of bristles 202. The

30 vent louvers 117 are made in the top of the broom body
104 in a position near the handle 105.

Between the suction mouth 116 and the vent louvers 117,
the suction path 112 comprises a series of chambers,



The supporto3et@ts t he broom 2 conprises an essentially piEEPIchRbs Al 1
64 designed for fixing to a wall and an essentially horizontal bracket

65 which can be rested on the floor oj,hung depending on the hei ght at
- which the 5 support 3 is placed on the wall. On the wall 64 are

provided two opposed, elastically def ormabl e arns 66 for hol ding the
" handle 5 of thedbteonfimilay to thesq Rf HrecREPOmEB: | Sorprdvisiercason,
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nmout h 16. 1?2 r smaller projections 68 are provided
- bracket 65 for AseP¥0A i n hol es 69 made in the | ower support 50 of
the pad 6 opposite the posts 52. Between the support 3 and the

broom 2 are priwwi dedoom beidyctrical d.«sntep::tcwifdudrei:hargmg'tguparable'

batteries 3 Sang' n th l.].. .64 t suppor. are
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The top unit 133 and the bottom unit 134 are secured one
another by groove and tongue joint with male-female

15 engagement. In addition to said groove and tongue joint
the two units 133 and 134 are provided with mutual
-connection means 140, including an elastic projection 203
fixed on the bottom unit 134 and a corresponding seat 204
formed in the top unit 133; separation of the two units

20 133 and 134 can be obtained only after disengagement of
the projection 203 from the seat 204.

The pad 201 has a rectangular cross section (see figure
8) and is removably secured to the broom body 104 by
holding between two opposing walls 205 and 206 formed in

25 the bottom unit 134; to improve holding action, the walls
205 and 206 are provided with projections 207, which
penetrate into the pad 201.

The broom 102 is also provided with a switch 164 housed
on the top wunit 133 for starting and stopping the
30 electric motor 110.

Similarly to the broom 2, the broom 102 is provided with
a support, which is fully correspondent to. support 3;
such support is not shown in the drawings and will not be
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angle with respect™tqQ the vertical direction Z;, nore |
the mouth 91 MR mhady on \prdgi1obkeer, and a vacuum cleaner unit

PCT/ EP96/ 0028 housed in the broom body prov:Ldéa with a bﬂE%'i@ns%ﬁﬂE' 92
di sposed accordin

r t
i roction [or (qoeihi 2 Fub PREFER  Thad peparipn’ SRt e In harning
90[err], prefaiedrsy. of 60[err] to 75[err]. _ The m)uth 91 i s surrounded
by two rectilinear cl eani ng '

10 2. Broom in accordance with claim 1 wherein the
cleaning means comprise a pad of elastic material
provided with at least one rectilinear cleaning lip.

3. Broom in accordance with claim 2 wherein the pad
has elongated form and is provided with two parallel
15 cleaning lips.

4. Broom in accordance with claim 3 wherein the
suction mouth opens in an intermediate position between
the two cleaning lips.

5. Broom in accordance with claim 4 wherein the two

20 cleaning lips are each defined by two pad surfaces
mutually inclined at an angle a and filleted with a
curvature radius r where o is between 60° and 90° and r
is between 2mm and 10mm.

6. Broom in accordance with claim 1 wherein the vacuum
25 cleaner unit comprises an electric motor housed in the

broom body, a suction fan mounted in the broom body and

operated by the motor, a suction path in the broom body

between the suction mouth and .the fan, a filtering

element in the suction path and a collection tank made in
30 the broom body beside the suction path.

7. Broom in accordance with claim 6 wherein the broom
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of the electric motor.

15 10. Broom assembly comprising a broom in accordance
with claim 6 and a support for hanging the broom on a
.'wall with said support including means of electrical
connection of the rechargeable battery of the broom to a
battery charger. '

20 11. Broom in accordance with claim 3, wherein the suction
mouth has an intake section disposed according to a plane
forming an angle.with the vertical direction, such angle
beihg greater than 45° and smaller than 90°, the two
cleaning lips being at different sides of the plane.

25 12. Broom in accordance with claim 2, wherein the
cleaning means further comprise a bundle of bristles,
adjacent to the pad of elastic material.

13. Broom in accordance with claim 12, wherein the pad
of elastic material is between the suction mouth and the
30 Dbundle of bristles.
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t hose of broom 2; for parts and el ements not having a direct

correspondence, nunerals greater than 200 w | L7 be used. 5 The broo
body 104 has a formflattened vertically, ano\.“m I's provided below with
cl eani ng neans 106, whi ch neans I ncl ude g dﬂi 201 provided in elastic
mat eri al (foaned rubber or the like) ann’ lhyddl e of bristles 202.
The pad 201 and the bundle of bristles Jq1!52§e both a form 10

el ongated in direction Y and are placed si dg; ST}
direction Y. The pad 201 is fitted with a

om bodll 104 is housed a vacuum
15 path 112, a filtering e ement 113 and f
Z ially aligned with the

fe al ong the sane
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bet V\»eeg,oa%ayﬁgi on nouth 116 and a plurality of vent ? &598?0228117. The
suction routh 116 is made in the bottom of the broom body 104 and has -
a mouth intake section 192 25 whictpjes di sposed according to a plane?
form ng an angle [err] with the direction Z which is greater than
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handl e 105. ~T Bet ween t suctiqn uth 116 and the vent |ouve($117,
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means 1000 96227k filtering elenent 348 is equal to PCI/EPPé/Da287i ng

el enent 13 of the broom 2. The top unit 133 and the bottomunit 134
are secured one anot her by groove tongue joint with male-fenale 15
engagenerht. In addition to said groovdlan ongue j oi nt the two units .
133 and 134 are provided with mutual ' anliect i on nmeans ﬂédxlincluding

an elastic projection 203 rxed on the t 134 And a
correspondi ng seat 204 formed in theltop unit I3 ation of the
two units 20 133 34 caﬁ=5§~6ﬁFaFﬁ%ﬁT6ﬁ afre=Tp sengagemgnt  of

the projection 2 fromthe seat 204.1] e pad 201 has a reébangular
h
f

Ccross sect IEB (s#fe f"?u e 1 8 andlls fem){/'ably sequred to t r

body 104 by hol etheen two ®pp0ﬁ|nghmalls ZQS and 206 in
25 the bott nit 1]4; Wqprove Hel di hg aﬁtlon the walls R and
206 are provi | 1 proj u ne—%@?l whi chl‘--peﬁétrate |anTth pad
201. Th FrEEZhS on
the top unifqgl128 for Sty nd kgppp!‘juhhevao ele tr;k:ﬂmto{ 10.
Simlarly &9th et 73 = ort,
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115 - . wooglmgns i bed. Operation of the broom 102 i sPEHEPIEHRBT t O

operation of the broom 2, particularly if the latter is provided with
the cleaning pad 90. The only significant difference is 5 the
possibility - when sweeping manual ly, i.g£g W thout operating the
vacuum cl eaner - to chose to work either with the pad 201 of elastic
material or wth the bundle of bristles 202, to collect the dust on
the fl oor. WD 96/ 22724

PCT/ EP96/ 00287 2 16- Broom
conprising a handle in the f Q. /én = \ el ongat ed s?’l ck, a broom
body rigidly fixed belowto th andl ~G ‘s.‘\ ng neang/born by t he
broom body and 5 designed to/col; ,4(:1.» .%' | ..9 aft driaggi ng of the
broom body on said floor, anga -va? cT s I i[ housed in the

br oom body provided with a £uc | DUt TR nl N he bottomin a
position adjacent to the e ’ , \
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10 2.- Broom in accordance with claim 1 wherein the PCI/E®sRaRNI
means conprise a pad of elastic maggial provided with at | east
one rectilinear cleaning |ip. 3. Broom in accordance with claim 2
wherein the pad has el ongated formand is provided with two parallel
15 <cleaning |ips. 4. Broom in acgordance with claim 3 wherein
t he suction nouth opens in an interngdrate position between t he
two cleaning lips. 5. Broom in acdloriance with claim4 wherein the

two pad surf aces
\'th a curvature radius r
is between 2mm and 10nm

two 20 cleaning lips are each defineﬁ. .
mutual ly inclined at an angle a and filleqed‘
where ais between 60[err] and 90[err] anﬂ r A

6.. Broomin accordance with claim1 whemf'w t he vacuum 25 cl eaner unit
conprises an electric notor housed in the“ l\ broom body, a suction fan
nounted in the broom body and operat@d b¥ the notor, a suction path in
t he broom body bet ween the suction mjut Alland the fan, a filtering
element in the suction path and a coIIect}on Wank made in 30 the broom
body beside the suction path. 7. hrodh in accordance with claim®6

wherein the broom
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body conQ%&373w0 units, an upper unit fixed to the hansbss/mnsh

provided with the notor and fan and awlsower unit bearing the

cleaning neans and conprising the col l ection tank and the suction

nmouth, the two units 5 being integrated in a renovabl e nmanner by neans of a

peripheral groove and tongue joint between the two units < andsby g%ﬂns
o~

of a plurality of hooking neans. 8. «BroomQind Fcor dapees Wi

claim 7 wherein the peri pheral groov& and tT, " | Oi s providep
between a 10 nuale portMn made on the upper URit==eO PR oo DT

made on the lower unit. | Qe Q- prreyeee BegoTTT | 1 acCor gasxeerd ‘g
conprising a rechar geabl. Y oas et ;
of the electric notor. 15 10, '—G—&'—gﬁi

accordance with claim®b and a SUpPpOrE=kag, hattor 1y |

wal | with said support including neans of el ect % g s
rechargeabl e battery of the broomto a i@ tery chargek. .

in accordance with claim3, wherein the suctiedn mout h ps\ap i ¥ ageN <
section disposed according to a plane f i ng an angl € Mi th&
vertical direction, such angle bei ng grba-ter t han 45[ &r]Sand sngl-dgr
than 90[err], the two cleaning lips being at di ffer ent=si des oftthel

pl ane. g
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"25: 120 Brooth'in accordance with claim 2, wherein t Ji8

nmeans further_conprise a bundle of bristles, adj acent ti
-el astic matBCOA . T*ORLD BFS&P@&U&&@@@&WW% cl ai m N8
ad ‘of elastic ial is between the suction mouth and the 30 bundle
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(57) Abstract

The broom (1) comprises a handle (5) in the form of an elongated
stick, a broom body (4) fixed below to the handle, cleaning means (6)
bomn by the broom body and designed to collect dirt on a floor after
dragging of the broom body on said floor. It is characterised in that
it comprises a vacuum cleaner unit housed in the broom body provided
with a suction mouth (16) open at the bottom in a position adjacent to
the cleaning means.




