dust or debris froma surface and, although the invention is not
restricted, it relates nore partlcularly, to a table or desk top cleaner
for 5 cleaning fine dust fromthe top of g table or desk. A cleaner is
known in which the dust is caused to adhere to an adhesive |ayer which is
formed on the outer circunference of a roller. The dust is cleaned off the
said |ayer by rotating the roller while plUCLEAYER" over 10 a surface to
be cleaned. The dust is sucked up by using a fan actuated by a notor.
However, such a cleaner for renoving the dust by pushing the roller agains
the surface to be cleaned has the problens that the adhesion of the dust to
t he adhesive 15 | ayer of the roller will fail to pick up the dust after
it has been used for sone tinme and that it cannot pick up | arge pieces of

dust or debris. AccordiHgetBresenp éB¥antippeFeilates: for & cdegngr §&F a

cl eaner for renoviagoving @ﬁsaeéfl &ef:i‘QE‘ ir&ﬁ a %wrffa@:@ ae;arrpalls;uwdhoweng
means havi ng at | gast e dust | ectio one_broom nenber

t
novabl y nount ed |+P%P$E£ no+ss%?g fiBuEeH rﬁE ﬁg'aﬁﬁ 5 aéﬁéébpgnﬁ th the
sai d surface SC)epartﬁembmplyhetbaattablendrddesk trepneleaneef fexti ng

2s To move dust o LR IR PwEt CEPHR the ERRD 05Kl EabI8 BE BB 0¢ =
col l ection area, the orAeQLQauenoﬁthnbsn boi whicbntbet dustois ceusiedtioch
gs_nnvably mount egiidird NEo Ny % i%i?gﬁmﬂhﬁﬂh'isdﬁbﬁﬁgdbﬁnthesﬁh@er
rive 30 nmeans, fhe or each broom ne avin provi_d
‘circumference of a roller. The %ust is cleaned off the
- said layer by rotating the roller while pushing it over
10 a surface to be cleaned. The dust is sucked up by using a

fan actuated by a motor.

However, such a cleaner for removing the dust by
pushing the roller against the surface to be cleaned has
the problems that the adhesion of the dust to the adhesive

15 layer of the roller will fail to pick up the dust after
it has been used for some time and that it cannot pick C-
up large pieces of dust or debris.

According to the present invention, there is
provided a cleaner for removing dust or debris from a

20 surface, comprising housing means having at least one
dust-collection area; at least one broom member movably
mounted in a part of said housing means and engageable with
the said surface so as to sweep the latter; and drive means
for effecting sweeping movement of the or each broom

25 member over the said surface so as to move dust or
debris from the said surface and into a said dust-
collection area, the or each broom member being
connected to a crank which is movably mounted in the
housing means and which is driven by the said drive

30 means, the or each broom member-having a shank provided

2234162 1 "CLEANER' The present invention relates to a cleaner for renDV|fg

g_.



2 with.an el ongated slot which extends axially of the shank, the crank
having at | east one crank armwhich is novable axially within the
respective elongated slot, the or each broom nenber having a brush which
can project below the housing neans. Preferably, the drive neans conprises
at | east one wheel which is carried by a part of the housing neans, the or
each wheel, or a drive-transnitting menber2associated therewi th, being
engageable with the said surface so that, if the cleaner is in contact with
the latter and is noved thereover in a predeterm ned direction, the

engagenent \pet ween the sai urface and the_or .eac ﬂe | or .

G Pyas T ansm o (Wil ah ElmaAied s10F WhiSKrsiedos AU of T Bek e ROk ABHNESH ¢ he or
each broom nmenber. There.nmay he a.pluralit f hro menber s ich.are
espect el y. cdrene gran At e isnitaie Axjuf wihiRft FEgrcie itedibdn Ch v
arranged axi al | y of, t he AT | Jals] a belt
runni ng over a %?tubﬁé}t?géﬂ% %MW“%@%@?’RE%%‘? se cluch
means for transi{gugih'gqgwhgt ation of the said wheel in one angular direction
only. The arrangemefit may be such that the linear distance through which

the cleaner travels plhdfdriifly Of€ dFivEMeahE cdrfbrides AN1eRdt dnB SwietPitiich 3s &dFRikd €

than the linear distance through which the or each broom nmenber at this
time travel s i rpyo\gst Ofietholkinp nieahs] the bf a&ch wm%rt@dﬁéeﬁisnﬁhi?%m ng
thereof. Preferably, the elongated slot of the or each broom nenber

communi cat es W rhémbercissociated/ thepswith) being enfggeablevitlr thersaidesubface sdthat)gh whi ch
the respective crank armmay be introduced into the elongated slot, the

wi dt h of the cube cleanerpsin cantaddavithhe taster ahis moneddhencevarrinaf t he

! predetermined direction, the engagement between the said surface and the or
each wheel or drive-transmitting member will produce the said sweeping
movement of the or each broom member,

There may be a plurality of broom members which are respectively
connécted to a corresponding plurality of crank arm.s which are arranged axially

<  of the crank. |

The drive-transmitting member may be a belt running over a plurality of
said wheels. |

The drive means may comprise cluch means for transmitting rotation of
the said wheel in one angular direction only. | |

The arrangement may be such that the linw'distance through which the
cleaner travels during one complete rotation of the crank is smaller than the
linear distance through which the or each broom member at this time travels in
engagement with said surface so as to effect cleaning thereof.

Preferably, the elongated slot of the or each broom member

communicates with a cut-away portion of the



crank arm 5 Preferably, as a result of the provision of the .
cut-away portion, the broom nenber is provided on one side with a resilient
part which is bounded by the cut- away portion and the el ongated slot. The
resilient part may have a tapered surface 10 adj acent the cut-away
portion so as to assist the i ntroduction of the respective crank arminto
the respective el ongated slot. The or each broom nenber may be supported by

a supportin nenb r i.ch i r.rie rt of the hQusj ng neans,
the shan® % %rﬁﬁ%glh‘% eﬁpbﬁ‘?rﬁn in the
supporti rhgp n:kmhmductdrda :mtceab;tie ailahgdmd( dia:h,ngtzd)mm ofedhe whych are.

di sposed aggy the extent to
whi ch t he respe rusﬁﬁggﬁpg%gg prOJec e om/the housﬁ%g nmeans.
Pr ef erabl%ﬂ’-a&%@%u& ng nmeans conprise frane nmeans in which is nounted a .

dusts case Wi t hipyafedbhiye S aeq?%ﬂttstof:qjﬂee ﬂd}}lﬁr&ﬁ dfS gHePVi ded. The
e

dust case may be rockably m)unt neans, the dust case

and fr anCHeRRH RATHEATbs fde ibroosy memher W ﬁ%‘@%dﬁbé’&’(ﬁ etolimt
rocki ng rspduTeAitinfa tﬁ&ki@!&.?éntCQi‘a&'t bﬁﬁ.&ﬁi riss BouNdddiby thed\autsd for urging

a leadin t.0._en nt with s rface The bi assi ng- neans may be
f or med |%’§adp ﬁr}: I‘?q%q: eeletlt?é’lg tr‘?? case or the frame neans. '
Alternatively, Thee mid.uanj: pRIts mafyf detved ab\taperede sunfamkuced by the
forqe of éﬁjaavd%%'}é: J}%&%‘ims‘oe & ddaslisle @re I one

ar rangement eac bro
mtroduction of the respect:.ve crank arm into the

respective elongated slot. S
The or each broom member may be supported by a ;J
supporting member which is carried by a part of the
15 housing means, the shank of the or each broom member
extending through an opening in the supporting member,
the or each said shank having abutment means which are
disposed above and abut the supporting member so as to
limit the extent to which the respective brush can .
20  project below the housing means. v
Preferably, the housing means comprise frame means
in which is mounted a dust case within which the or each
dust-collection area is provided.
The dust case may be rockably mounted in the frame
25 means, the dust case and frame means having respective -
portions which are engageable to limit rocking movement o/
of the dust case, b1asszng means being provided for
urging a leading edge into engagement with said surface.
The biassing means may be formed integrally with
30 either the dust case or the frame means.
Alternatively, the said urging is effected by a
moment produced by the force of gravity about the
rocking centre of the dust case.
In one arrangement, the or each broom member is



4 provided with a weight for urging it dowwardly. |In another arrangenent,
the crank has a portion which is engageable with the | ower end portion of

t he broom nenber so as to push the latter downwardly. 5 In yet
anot her” arrangenment, either thé or each brogm mermber or the crank has a
resilient portion for engaging the other nmenber so that the or each broom
menber is urged resiliently dowward. There may be neans for regul ating the

size of the 10 pgyvided Webhi a Wéh.ghtcﬁﬁrbﬁrﬁm titn@ewhwaralganer. In its
preferred form the clgangr

constructi @i. There ma nbangggéﬁe?rf?ﬁﬂg E ﬁeﬁﬁ%ﬂ*gﬁ??o? PSgﬁgﬂ?ttlng
a rotational forwbhithoisaergageabbarwithothé lowée endngort ben pofiethe

transm ssi on ”Ecﬂmﬁbﬁ”hgﬂﬁépgsbtésr8§ﬁéb8ﬁeg§§“f£léé£°& ﬁ&éﬂdf t such that

t he .di st ance, r s ROVER T OF War “by the
angl e of roﬁatlon of. tha wAteasotbeui arrangement, bebbherotheverfearha

cleaning start pggphbinOfehBef! 82'tRE & I 89 éyi 26ht £ Pon AGH the

I
cl eaning start position agaln, isS sna??nﬁ & an t e cleaning distance of the
broom The power 8REaE4RTS hﬁn°ﬁ€€ﬁaﬂ¢@h¢ﬁa§°b%h¢ﬁt%P%d%%deﬁﬁﬁmkﬁﬂpﬁne of

t he wheel s and thembéegnks ﬁﬁged re5111énglylggﬁﬁwag@nstructed as descri bed
above is noved forward be|$§ ushed_ont o gTsurface t 0. be c% ned,

the rotations of the wh %Fea?%Yt ??eﬁ°¥or?%? £ing the Fi2e ° € he
or each brooon nedbst ox debkisd Whlshee@nthe swept ointdethestleamernt o t he

dust 30 case. If the ﬁl ggpe 5%??%P¥8df8 g@é% clé fﬂﬁgf €q@ﬁ£ cuts

the rotational transnlsS|on f wheeé e cran each
broom nenber i s hoexpenaively with a simple construction.

KJ There may be a power. transmission mechanism for
' transmitting a rotational force from a drive source to
15 the crank, the power transmission mechanism having its
rotation transmission ratic set such that the distance,
by which the frame of the cleaner is moved forward by
the angle of rotation of the wheels required for the
broom to move from a cleaning start position to clear
20 the cleaning surface and to reach the cleaning start
position again, is smaller than the cleaning distance of
the broom. :

The power transmission mechanism may be interposed

between one of the wheels and the crank.
25 If a cleaner constructed as described above is
N moved forward while being pushed onto the surface to be
cleaned, the rotations of the wheel are transmitted to
rotate the crank so that the or each broom member is
rocked to sweep the dust on the desk top into the dust
30 case.

If the cleaner is moved backwards, the clutch
means cuts the rotational transmission from the wheel to
the crank so that the or each broom member is not moved
and the dust is not swept back onto the surface to be



and the dust is not swept back onto the surface to be 5 cl eaned. Since
the rotational transm ssion ratio is set at the above-specified value, the
desk top is not left unswept. 5 Since the crank can be inserted
fromthe cut- away portion into the el ongated slot of a broom nember, the
assenbly is facilitated, and unneces$ary upward notions of the broon1nenber
are elimnated. Since the or each broom nenber is preferably 10 f or med
with the said abutnment neans, it does not protrude downwards, if
unnecessaFy€aB88n if the cleaner body is lifted up, whereby to avoid the

giF?dyantagestthﬂhcéhﬁhbrﬁeﬂhﬁﬁﬁﬁsl'§ﬁ§ﬁ§ﬁfb§ig§ck§ﬁ%ﬁriéssdﬁnﬁﬁedd {fdabz
e IS e run_on (0] e , 0 r generate Yy
t he advaEggeoFg?Hg'ﬁPﬁﬁﬁggeasv?#g%snLP?e eﬁitﬁBﬁti?aP?gtgefﬁe crank. The

i nventi onunsweptustrated, nerely by way of exanple, in the acconpanying

dragi ngs, in Wiehes Fhgutesnd L0nBnanouegrLLask gabogLrEgL of a 20

cl eaner accordi g & presen |nven rgiré 1 is a
secti onal away poahioneintcugheeezonganeéelebnaf ai bzoencmembern, of t he

s crbebTRBkenbgULE Fabsifed0ap 2 Vifikeabsbey | ipaird®

enbodi ment; Figure 47is |a ran1s oW n e aperatton of a broom of the
first enb®AEHERS: °#|§h¢eb5°endmsma$r(a§etéléa;natagrans illustrating the

conditions for gehténghe 62t 8atRBLobmaMEMbesi 98 preferably
10 formed with the said abutment means, it does not
protrude downwards, if unnecessary, even if the cleaner
body is lifted up, whereby to ‘avoid the disadvantages

that the broom member cannot be rocked or is damaged. o
If a belt is made to run on a plurality of wheels,
15 the power generated by the advance of the cleaner is

transmitted without fail to the crank.
The invention is illustrated, mérely by way of
example, in the accompanying drawings, in which:~
Figures 1 to 8 show a first embodiment of a

20 cleaner according to the present invention, in which ¢
Figure 1 is a sectional top plan view;
Figure 2 is a sectional side elevation of the
first embodiment;
Figure 3 is a top plan view of the first
25 embodiment ; ' : ' >
Figure 4 is a diagram showing the operation of a o/

broom of the first embodiment;
Figure 5 shows at (a) to (d) diagrams illustrating
the conditions for setting a rotational transmission
30 ratio; '
Figure 6 is a side elevation of the said broom;
Figure 7(a) is a sectional side elevation of the
first embodiment; ' .
Figure 7(b) is a section taken along line B-B of



30 ratio; Figure 6 is a side elevation of the said broom Figure 7(a) is
a sectional side elevation of the first embodiment; Figure 7(b) is a

section taken along line B-B of 6 Figure 7(a); Figure 7(c) is a side
el evati-on showing a nodification of a brush of the said broom Flgure 8 is
a sectional side elevation of the 5 firdt enbodi nent; Figure 9 is a

sectional side elevation, and Figure 10 is a front eIevation of a second
enbodi ment of a ?l§@€§r7 ording to the present invention; Figure 11 is a
sectional side € Ton, ahd 10 Figure 12 is a front el evation of a
third enmbogdiment of a Eimﬂ%@):otsilmyxde teeyRtkamtshoWdnd idn; Figure 13
is a sectional g&%fi@y@iéﬁ)rbf & d#kngfe | n £ T2 8Bm £] evation of a

I ng t

fourth enbodi nent cl eaner accor o) resent |nvent§0 rL
Figure 15 is a secti onBtIure B e}%\PaﬁQﬁF’-%ﬂil Fﬁ’éﬁﬂ@ leyation 9h kb evat i on
of a fifth enbodfpes¢ éﬁb@ﬂiﬂéﬁmer according to the present i nvention;

Flgure 17 is a sectio S|de eJevatl 0 ure 9 but

i | Tustrating neans fonﬁ‘% ‘[s}ri‘g‘%llf %’dief &tbqurg, \L/éﬂ%h can be

swept into a dus!'igmtéemlm armnﬁ dlevatiiomasf & ispoond Enbodimantt iafhal

to | an view, F i S ' | FNeTsR Fl ure 20 is a
PP A Widader | ZodhRild Y el (S GO Vbnedlith [ 0

top plan view of ST X IEaher . aceor to the
present invention; Figure 11 is a sectional side elevatlon, and
10 Figure 12 is a front elevation of a third embodiment of

a cleaner according to the present invention;

Figure 13 is a sectional side elevation, and

L Figure 14 is a front elevation of a fourth embodiment of
a cleaner according to the present invention;

15 Figure 15 is a sectional side elevation, and
Figure 16 is a front elevation of a fifth embodiment of
a cleaner according to the present invention;

Figure 17 is a sectional side elevation similar to

Figure 9 but illustrating means for regulating the
A/ size of dust or debris which can be swept into a dust
collection area of the cleaner;

Figure 18 is a sectional top plan view; Figure 19
is a sectional side elevation, and Figure 20 is a top
plan view of a sixth embodiment of a cleaner according

25 to the present invention;

S Figure 21 is a side elevation, and Figure 22 is a
sectional top plan view of a seventh embodiment of a
cleaner according to the present invention; and

Figure 23 is a sectional side elevation and Figure

30 24 is a sectional top plan view of an eighth embodiment
of a cleaner according to the present invention.

Terms such as "ypper" and "lower", as used in the
description below, are to be understood to refer to
directions as seen in the accompanying drawings.



Figure 21 is a side elevation, and Figure 22 is a sectional top plan view
of a seventh enbodi nent of a cleaner according to the present invention;
and Figure 23 is a sectional side elevation and Figure 30 24 is a
sectional top plan view of an eighth enbodi nent of a cleaner according-to
the present invention. Terms such as? "upper" and "lower", as used in the
description below, are to be understood to refer to directions as seen in

t he acconpanyi ng dr aw ngs. 7 A first enbodi nent of the present invention

will now be destrilfest Fubpdinent Rfe the MERFOAL LneRtion Wbl in Figures
1to 3, adwlbe d&s&ewed GRLth eeéﬁrémse kS UPipites oL et 1 and g frame 2

which 5 ar nected ter ned & b ss- fitting a
plurality of p g‘]'tje%‘ﬁp or%' the #}?a%regrz ‘#é}ge% respondi ng

t ubul ar pcmleamsns h&s cﬁ suppcsmm:g tplnj;qalht&nd a'lmsanie a2rewiticls al so .
coknecte r r t ars or 10

pl’gj ecti (C)ianlzé Zgorg'#&%%&fér’eag?%o%ﬁe&s)p g§ 15‘Fgear sééor proj ecting
portions Bkting & rmkwraellumeo%mmbhmgalplm@jcha 2 e he® have a
space t hegedhifd Ve eihid d&!*féhﬁdrﬁiirf& a\itﬁ;ﬁlfa @.ﬁn?s Ofd ¥ Qg 4 and a

clutch gear 5 whjch re |n nes e enent with e ch ot her.
crank shaﬁ‘iPW#%i‘?Q)t % lfaﬁ"? He jsﬁgjp%cﬁ?l‘mj“tﬁ RS in the
e ettty et e on 1 06
6;5 pi rﬁ%‘?‘ﬂ%}q’f t%r d:.he é’iﬁ?ﬁ % 8’[%’% %esg% ssi on mechani s?n A
The cl ut ghi blers o sp:royjemzacmg/ pontritoss i3a oof a frame 3. -
The supporting plate 1 and the frame 2 have a
space therebetween in which are rotatably mounted a '
drive gear 4 and a clutch gear 5 which are in meshing
15 engagement with each other. A crank shaft 6 is rotatably
mounted in the supporting plate 1 and in the frame 3.
The crank shaft 6 is formed integrally with a pinion 6a
which is in meshing engagement with the clutch gear 5.
The drive gear 4, clutch gear 5 and pinion 6a together
20 constitute a power transmission mechanism A. : o
The clutch gear 5 is rotatably mounted in a
bearing portion 1b of the supporting plate 1 and in a
bearing portion 2i of the frame 2, the bearing portions
1b, 2i being formed into long grooves which extend
25 vertically, as shown in Figure 2. The clutch gear 5 ,
constitutes a clutch means for transmitting one-way o/
rotation only of the drive gear 4 to the crank shaft 6,
as will be described in detail hereinafter in connection
with its operation. .
30 The drive gear 4 has a shaft 4a on which there is
press-fitted a wheel 7a which has its outer
circumference provided with a tyre 8a made of rubber.
The frame 3 has a projection 3b which is aligned with
the shaft 4a and on which there is rotatably mounted a




bearing portion | b of the supporting plate 1 and in a bearing portion 2i of
the frame 2, the bearing portions Ib, 2i being forned into | ong grooves

whi ch extend 25 vertically, as shown in Figure 2. The clutch gear 5
constitutes a clutch means for transmttinggone-way rotation only of the
drive gear 4 to the crank shaft 6, as wll %e described I n detai

hereinafter in connection with its operation. The drive gear 4

has a shaft 4a Oﬁhﬂblc’f‘btﬂﬁfné pf@ﬁﬁeé'%%f ewf?s%u%@aearmcb h§iSaté S

outer circunferengce provid The frape 3 has

a projectinn 3b $€hr?§P%FF§NE%WVP¥¢W¥¢E§§%b¥¥ PECISCEIPRHUREHRORY e i S
rot at i’ibl y mount eghafts Scy\hmljaﬂbtm:vr r@rmtl&sxﬁ éxyrm:ﬁh are i-n;wmblzy 3
are al so respect roj ecfi o) S t
their front endsﬁ%ﬁkgﬁgcﬁh g@ r%nt 'Pté%l'&‘%ﬂ{ﬁ‘ut \Aﬁ%e?% a%gmte%%%é 8a
and 7b, 8b} togewhth the wheels Qheanémmduaﬁﬁeameennammlzncmantaatlthh
contact with a s e ach of two broons 10 or broom

% %&ffa&é iﬁ’ 1?8 & hed

menbers is provi end por '¥h thereof with a brush 10a which
can project bel ow the anlbre@f ZI;WG byoommnkO por thoeon oremibers 8 prewidedom

10 is forned wtheag pbwesadrd ﬁéfh&&ccmé& E‘wb‘i@ﬁ‘dé ma&lyoafwﬁmashank

portion 10b. Each broom 10 is orne at an upper portlon thereof

engagenent porti SR RFRICSH RRAPK  the L TARAS s?ot ﬁ(ﬁ;h%? o 0 15
there extertls a shaéaclhbiosm 10 ﬁmdnmﬁlm ﬁbmjaﬁéaa giotkigdhaft 6,

the shaft portiops, &b bel 0% 1200Pf, B¢ Ahd HadbSosEeln SR SaciFach

shaf t
broom 10 is formed at an upper end portion thereof with

i engagement portions 104.
- Through the elongated slot 10c of each broom 10
15 there extends a shaft portion or crank arm portion 6b

of the crank shaft 6, the shaft portions 6b being
arranged axially of the crank shaft 6. Each shaft
portion 6b is freely movable within the respective
elongated slot 10c and axially of the latter.
W Between a pillar or tubular projection 24 of the
- frame 2 and a pillar or tubular projection 3c of the
frame 3, there are press-fitted the opposite ends lla of
a supporting member 11, as shown in Figure 3. The
supporting member 11 is formed with openings 11b through
25 which extend the upper end portlon of the shanks 10b of
N\ the brooms 10.
A dust case 12 is formed at a front end portion
thereof with a dust entrance 12a, as shown in Figures 1
and 2, and at a rear end portion thereof with fulcra or
30 pivots 12c and resilient portions 12d4. The dust case 12
provides a dust chamber 12b between its front and rear
end portions. The dust case 12 is formed at its central
portion with engagement portions 1l2e.
The fulcra or pivots 12c¢ are rotatably mounted in



portion 6b is freely novable within the respective elongated slot 10c and
axially of the latter. Between a pillar or tubular projection.2d of the
frame 2 and a pillar or tubular projection 3c of the frane 3, there are
press-fitted the opposite ends 1la of a supporting nenber 11, as shown:in
Figure 3. The supporting menber 11 i8 formed with openings 11b through 25
whi ch extend the upper end portion of the shanks 10b of the broons 10. A
ortion thereof with_a dust entrance

dust case éénis forned aa g fropt end

12a, as shBfnIFAMEBgar 88A1 34080 ,taﬁdeﬁsagemsaF BATtAGRBI dACt AfPeof with
fulcrg orl&ﬁselypﬂu&htedZﬁnandcessibbeﬁionsrnfoandlaﬂ;ofhthdust cage 1ﬁ ,
provi des e , It r : e ogtjons. The
dust caseﬁfgﬂﬁé ?o?ﬁgdsagg$9§8%£§gggr %B&t?géixﬁgﬂEeﬁéggggggtiggrtions 12e.
The ful cr zesilpently abutaagainstt pobjeabionsd2enand 3etaf thenes 2 and 3,.
and the e t rgi ; | ooggl d LRal S tions 2f
and 3 of [HRMCFRZ 2B BMBndcEiRbly. Lohy drhasdify He SGEEicARET D
resilient g §BBtb§gEPﬁ5?deéF€éBiBnﬁrgéeéﬁﬂméée@frﬁﬂﬁeSCOunFPHnes 2 and 3

respecti vellpckwhBeaasesdbh. ihhPiguee 2388 tBatathécleadkad wagéi n a
predeternh gd gagge aougter- clockmkse,as seen |5 FLﬂure so that the

| eadi ng e g ?5¢ the BHEtqBRFTRACPaNER 18.FPTCed PEqtRS PREIRE i ng forces

i nt o cont forcest hintbecontaatewithwbhehsusfaocebt3 1®hichl fantd. b®i | | ar 2a of

the frame 2.3hdgpi Il ar 3a of the frame 3 are formed at their |ower sides

wi t h"ext enSron gbrtiOns 2g and Sg respectively, as shown in Figure 2.
illar 2a of the frame 2 and pillar 3a of the

frame 3 are formed at their lower sides with extension
portions 2g and 3g respectively, as shown in Figure 2. -
The extension portions 2g and 3g together constitute
15 selecting members for selecting dust or debris 14 in
accordance with its size. :
In order to effect a cleaning operation with the
cleaner thus constructed, the frames 2 and 3 are
grasped to push the cleaner forward while pushing the ]
20 tyres 8a and 8b and the wheels 9 onto the surface 13. B
Then the tyre 8a rotates so that the wheel 7a and the
drive gear 4 accordingly rotate together counter-
clockwise as seen in Figure 2. These rotations are
sequentially transmitted to the clutch gear 5 and the
25 pinion 6a so that the crank shaft 6 rotates counter- )
clockwise as seen in Figure 2. v
As a result of the rotations of the crank shaft 6,
as shown in Figure 4, the brooms 10 are rocked so as to
brush the dust or debris 14 into the dust case 12. At
30 this time, that portion of the dust or debris 14 which
is forcibly swept by the brooms 10, is caused to impinge
upon walls 2h and 3h which are formed integrally with
the frames 2 and 3 respectively until it drops into the
dust chamber 12b.



The extension portions 2g and 3g together constitute 15 sel ecting nenbers
for selecting dust or debris 14 in accordance with its size. In order to
effect a cleaning operation with the cleaner thus constructed, the frames 2
and 3 are grasped to push the cleaner forwad@® while pushing the 20 tyres
8a and 8b and the wheels 9 onto the surface 13. Then the tyre 8a rotates so
that the wheel 7a and the drive gear 4 accordingly rotate together counter-
cl ockwi se as seen in REfgihe rablgeos ﬂ@ﬁ&tt@ﬁscgﬁén§§qa§nbﬁﬁ g eLBRSNI tted

to the clutch geaneSsardalcae 135 thE'EYQE ga,senkhaheble7ar anll shaf 8réve
rot at es counter- cl.oc

rotations of the$% EPﬁhEM%ﬁifF°§a%§st?ﬂSﬁthnC#PQHW&sﬁ a?hﬁeﬁpoﬁﬂsgiguﬁFe
rocked so as to Brsshthh¢ duforce dsbtransmitted tbeldfist thaseltfchAgedd

t hi ti , hat t . | t b
thgsbrggﬁs §Oa |§Oc use % g%ﬁgugé ﬁégﬂﬁgg fs*gﬁ ngﬁghgmégéﬁbgrgh g?ﬁed d
integrally wth clatchagear?Sang movedpw¢thua|yhenbearingdpgptlpntébtﬁad
dust chanmber 12bg o t1Q b@s&?ﬁgha §ﬁ9gﬁsﬁx PEaﬁéSﬁnfiné§ ?ﬁcfﬁguféoﬂg

t he surface 13, t rive gear rotate
t oget her cl ockwi A8 ésr§§84t|ﬁfFﬁgéFemQVGEeﬂﬁattBef6%E§Chsgﬁﬁﬁn§nﬁﬂgeﬁ £0

ILft fhe ﬁlutch aioh 6a echB\\8ud 3% ﬁegﬁlhg EhgagemanEThugtgaBenahaft of
bosi t1on. ad0ahoBAVEF PAafFaRERLAEEd: FOFERRr BrBRkABRAEF 8 PRacFo; Fpd
novenent , the cl brobmgean .5 and the pinion 6a cone out of meshing
engagenent so that no The conditions for the cleaner to run forward
_ without the surface 13 being left unswept by the brooms
— 10 will be described with reference to Figure 5.
15 Figure 5 shows at (a) a state (i.e. the cleaning
starting positon) in which a broom 10 is about to sweep
the surface 13.
Figure 5 shows at (b) a state in which the tyre 8a
rotates through an angle B to advance the cleaner by a
120 distance k. In the meanwhile, the crank shaft 6 rotates
' through an angle a so that the broom 10 cleans the

surface 13 through a distance (L - k).



10 power is transmtted to the crank shaft 6 and to the broons 10. The
conditions for the cleaner to run forward without the surface 13 being |eft
unswept by the broonms 10 will be described with reference to Figure 5. 15
Figure 5 shows at (a) a state (i.e. t{ig cleaning starting positon) in which
a broom 10 is about to sweep the surface 13. Figure 5 shows at (b) a state
in which the tyre 8a rotates through an angle [err] to advance the cleaner
by a 20 distance k. In the neanwhile, the crank shaft 6 rotates through
an angle a so that the broom 10 cl eans the surface 13 through a distance (L
- k). Figure 5 shows at (c) a state in which the cleaner goes figrward
fromthe state (b)Figuréad showsrahk(shaodtstatetin eshich otipdh cleamet e

2 - t t 10, i j iti .
ha Shomn a%‘?%%?;"%‘%f@tﬁ%&v Hlis MR b 6 Tendi ML bRl Sndeh D00 e
travel s dufiFeftakes cohrreal antangle 02Nt hedlreMkretRsn shiag | R¥OQMan t he
l'inear di si@nes thé Nepedming stattend S0 dfor! AL ShdimiBat eyl s I n

engagenment, Wi t h ace 13 so as to effect cleaning thereof. 10

the syrf _
Fi gur®e 5 s%%sf%?eiﬁ)&l#@%?% LrekhrRrougla whichckhe t hrough t he
di stance ktraveldiduring on¢ ¢omplete agbtistdn tde the ccfamkl6isst he

duri ng oncWELEEs TAER tRE LleR: diftance L throSE HFLRERS ot on of ¢ he
crank shafbréom 10 at this time travels in engagement with the
surface 13 so as to effect cleaning thereof.
10 Figure 5 shows at (d) a state in which the cleaner
advances through the distance k.
In this case:~
y is the radius of the tyre 8a;
L is the distanceé through which the broom 10
15 cleans the surface 13 during one rotation of the
crank shaft 6; ' '

a is the angle of rotation of the crank shaft 6
| &~



required for the broom 10 to nove over the surface 13 and through the
distance L; Kis the distance for the cleaner to run forward when the crank
shaft 6 is rotated through the 5 angle a; and [err] is the
angle for the tyre 8a to rotate when the clyganer runs forward through the
di stance k. In order that the cleaner may run forward w thout the cleaning
surface 13 being |left unswept by the broons 10 10, it is sufficient for
the cleaner to advance awjuilded Forf 2t bidom AMaY move ioveshittle t he
distance k is left. This r tiqnship i.s expressed,..as follaows: [err]/k=
(2[err] - {err])/ (L --zfﬂf%éé?fl..§4%.ﬁi??@%h_.%FiﬁﬁﬁiﬁgFekea[err], and the
above equation (1) nm& tisertdfeoiddstancebdoredheamjedner ftol rans £orearid [ err]
= [err] (2[err] + a)/L. e rranle ahafd g - e - hof e
rotation transm ssion rg%hlegx [tehrefr]c/r grkr']s Fotmst he trfF(ea%%gH?g&?thcrtg‘%k shaf t
6 satisfied the fo!lcwﬁrﬂygiﬁuﬁhiaﬁi the cl eaner can run forward w thout
ng bri)oTs[ 10 i ;3?\(' ng t g e AnRy1b3 f‘é’is‘ﬁ?%)ty{&s@’ ' S [y _rrbtéibr bl "t;hﬁ

err err])/L .0 T shown in Figure 6, e
el ongated sl ot 10c of e&faReFoFuns FfOIWRIFe Fhroughs the,Qistancs ?‘h a

C:Jt-a\fgy pOL tion lge }mi ﬁ:lrmmwakc&}h@s dNéahdtha&emCEbWafa wgeﬂ_rmaat ed
sl ot c, the wigdt openi of, .t he .cut - ortio i

smal | er than thg'lig%ﬁé&ﬁ%%eﬁﬂgﬁ aﬂ? Sﬁpﬁb&e%gaépgpﬁgtcgghg%§h§F?%@§ The
cut-away pbttiod0L,0dt sisf eufidcdendn ford ther cleanere teohdwancea ovagetbe
surface 10f adj %‘h"x@aé%:‘isc'ttd %""%&s&%r'tohorifé?&iiﬁzfptthrc].a.V\E‘iQ{cE%esﬂaﬁts portion

6b is inserted along the tapered surface 0 e cut-away portion 10e,
a resilient partlefdg FhighTedasdensdiphiish expressedat ag Feldp¥ssut -
' - a/k = (2n - a)/(L - 2k)........ Ceeenerraes (1)
- Here, k = By, and the above equation (1) may therefore
15 be rearranged as follows:
a/B =y (2n + a)/L......... et ereies e (2)

Hence, if the rotation transmission ratio a/f from
the tyre 8a to the crank shaft 6 satisfies the following
condition, the cleaner can run forward without the

A brooms 10 leaving the surface 13 unswept:
A/B 2 Y 21 + a)/L.eriiieeneenrencannaceas (3)

As shown in Figure 6, the elongated slot 10c of
each broom 10 is formed at its lower end with a cut-away
portion 1l0e which communicates with the respective

25 elongated slot 10c, the width of the opening of the cut-

W away portion 10e being smaller than the diameter of the

shaft portion 6b of the crank shaft 6. The cut-away
portion 10e is formed at an end portion thereof with a
tapered surface 10f adjacent the cut-away portion 10e.

30 When the shaft portion 6b is inserted along the tapered
surface 10f into the cut-away portion 10e, a resilient
part 10g of the broom 10 which is separated by the cut-
away portion 10e from the remaining part thereof is
elastically deformed to allow the shaft portion 6b to be



away portion 10e fromthe remaining part thereof is elastically deforned to
all ow the shaft portion 6b to be moved forward into the el ongated sl ot
10c. Accordingly, the shaft portion 6b is nade freely novable within the

el ongated slot 10c. As will be appreciated, as a result of the provision of
the cut-away portion 10e, the broom 53 I's provided on one side with the
resilient part |og which is bounded by the cut-away portion 10e and the

el ongat ed sl ot. 10c. hown at ) in Figure 7, the enga n ortions
g TR EOEHA T Lo the & lbnaRresoblor 10¢ . BARPLaIReOTh, o | o

abut ment wihieh shafepportdohlbbi ist hadeufireelyngovablieowithinAthe regult, the
| engt h of _t Ld.pLaject i,gn t : Qa _fyr oqut Qe- er is
regulatedegggﬁqggargégglgghér Fg V?ﬁgeggu%bgiggég?ﬁé's angsr%bgigxtend

t hrough tlod &henpwoyisibni oft hhelbut-awpyopoirtjgonedder, the byeomngagenent .
por tsi ons d ' I SRO e (| tResS ri menber 11
Theslengtégo Q?HE-&%M%&a?ﬁgpggaéc??gﬁ gpgtEggg%ggﬁtlggegrgggghe frames 2
and 3 is W¥highgds beupdedgby the sutsawpyePorgirnalfei gRE &hedi st ance h
through waighghted281btuibel0a can be deforned, as shown at (c) in Figure

7. If the length of the d rd projectign of the brush 10a fromthe
cl eaner were Iaﬁﬁethﬁanagnggﬁegﬁhplﬂ“ﬁﬁe 'tﬁgecﬁggﬁgFmP§ lifted up, as

shown i n pogtiiens, 10Acakr the GpPpevoshd poeitdoh ofr e shankndObsefry past the
the 1Br oontLOLRSR 4% & PR AT RShE ALK op Sublibg 13BTUnCEEE TR o
enbodi nensyp@Rrtingaporkians 1ier Asushiraguihe bheshengtbaodntbet he surface
13 so as pewAWHFACPrbYectisanNbItAll birhk¥nOhokh¢rémeehe’ cleaner is
regulated even if the cleaner is lifted up. Thus the )
shanks 10b extend through the openings 11b in the
15 supporting member 11, the engagement portibns 104 being
disposed above and abutting the suppofting member 11.
The length of the downward projection of the brush 10a
from the frames 2 and 3 is arranged to be equal to or
smaller than a height or distance h through which the
20 brush 10a can be deformed, as shown at (c¢) in Figure 7. *»
If the length of the downward projection of the
brush 10a from the cleaner were larger than the height h
when the cleaner is lifted up, as shown in Figure 8, the
brush 10a would project more than necessary past the
25 leading edge 12f of the dust case 12 so that it could ,
not move and the broom 10 would be locked in position. b
Figures 9 to 16 show other embodiments which have
means for pushing the brushes 10a onto the surface 13
so as to enhance the cleaning ability of_the cleaner.
30 In a second embodiment of the present invention
which is shown in Figures 9 and 10, the lower end face
of each arm portion 6c of the crank shaft 6 can push the
lower end portion 10h of the respective broom shank
portion 10b downwardly when the broom 10 is in its



30 . In a second enbodi nent of the present invention which is shown
in Figures 9 and 10, the |lower end face of each arm portion 6¢ of the crank
shaft 6 can push the |lower end portion 10h of the respective broom shank
portion 10b downwardly when the broon110-is‘in its 14 | ower - nost
position. As a result of such pushing, the #éspective brush 10a is forcibly
defornmed by the surface 13. In a third enbodi nent shown in Figures 11 and

12, 5 h b L sien_10bais. prayi.ded at s . _end, ngrt i
Toh with aring. SodezuebetBbE}Blon PabbaDERELIE R shlf, pERIRGY ERE" ! O
respect i veibr ushregRertiyas hzusholfdaial forrdba¥r defieamadabrsthensusfiacgce

13. In a fourth gghodi nent shown in Figures 13 and 14, 10 the crank shaft
6 is formed integrally_wth si_liept portions 6d each, of whi i s_arranged
to push the |ower end ﬁBr?iBhgféhe8£°@£@ePEs§EBVPVgnsﬁ&ﬂﬂrﬁﬁri?oﬁnQO%E'
domnﬁardlygﬂhgndebehbbaoamlehankipottiohomngEStpﬁ69iﬂéanatEﬁtb'howgh 10a

I s thus pushe n 5. ..deforned againgt the surface_ 1 y
resilient force §ﬁﬁrﬁ§9#é8§e29$v81ng%|F%ﬂ? ﬁg?Pﬁénwggghﬁni%'fg?t%

enbodi ment shownregsuktgofethis weilght, 15 hethewrespadtpvet boushohOafigach
broom shank port| bgi L ke | SidL € [ 10

20" which |s aPeaned abiobGETE) GhhBLAbDIPY RiafnkErint farpte’ 89,
respective arm portionlBcaofourthcembedinent showaninhBiguresn 13 ardjk4its

| over nost p@si ti @he EBBnkCEREEEI BCiH' HSPmd@aihtefbus1pUsiel £85 01 Po8t
def ormed agai nst _the, surface 13 by _the resilient forge of the 25
respect i ve resilP@ﬁgiBBthgneiﬁp.gf which is arranged to push the lower
end portion 10h of the respective shank portiocn 10b
U downwardly when the broom 10 is in its lowermost
position. Each brush 10a is thus pushed downwardly and
15 deformed against the surface 13 by resilient force of
the respective resilient portion 6d.
In a fifth embodiment shown in Figures 15 and 16,
the lower end portion 10h of each broom shank portion
_ 10b is formed integrally with a resilient portion 10i
20 which is arranged to push against the lower end face of
the respective arm portion 6c of the crank shaft 6 when
the broom 10 is in its lowermost position. The
respective brush 10a is thus pushed onto and deformed
against the surface 13 by the resilient force of the
_ 25 respective resilient portion 10i.
N\ The function of the extension 2g, 3g in selecting
the height of the dust or debris 14 which can be picked
up will now be described with reference to Figure 17.
. The gap H between the lower ends of the extension
30 portions 2g and 3g and the surface 13 is set at a level
no more than the distance h (as indicated at (c) in
Figure 7) through which the brush 10a can be deformed,
as has been described hereinbefore. If the gap H is
larger than the distance h, large pieces of dust 14



The function of the extension 2g, 3g in selecting the height of the dust or

debris 14 which can be picked up will now be described with reference to
Figure 17. The gap H between the | ower ends of the extension 30 portions
2g and 3g and the surface 13 is set a level no nore than the distance h

(as indicated at (c) in Figure 7) ‘thHcough which the brush 10a can be
def ornmed, as has been descri bed hereinbefore. If the gap His |arger than

the dista ,large pieces of dust .14 ould e r r, and if
their et GuELg.pRERErERs Chdafere S fr enfilt RafOhe yort, SAE8RE L oo,
of the brtbas tbe @istancelB,tth@y souidasprevent endvementiof nthwich 5 :

t he dust §§§gm%sléorned integrally with the frames 2 and 3. As shown in
Figures 1 0 20, the shaft 4a of the drive gear 4 is rotatably nounted in
the frames 2 anBigures 18ectepl@cshewecpixtle embodimenty i wkidhand the 10

frage 2, ther&8udt Scasé afabEyried N feesrd]l PP Withetké Ufind@as Enahi ch

nmeshes wifh the drive gear 4 but also a multiplying gear 16 which neshes
with the €¢tutch gear 5 and an idler wheel 17 which nmeshes both with the

nul tiplying geaas1éhewdl i tiidgleesi 18 obo 620, TEike esHaft 4z cootiset s t oget her
ot oqr al 1 97 SyBroeRE 47 L8 koS ERATE WA PR fun LBECEEARRE AR Snces 21
and 3j -1 Imdthesspatenbetwedn - tharsuppostimy rptatéih & theortions 2j -2
Shaper 2 EFRELE, Bhefé ai0 G GEBIE SRS RLL SIRLETRS ORLARY, St
gear 5 which meshes with the drive gear 4 but also a _
multiplying gear 16 which meshes with the clutch gear S
and an idler wheel 17 which meshes both with the ;;)
multiplying gear 16 and with the pinion 6a. These

15 components together constitute a power transmission

mechanism A. ' .
A dust case 120 is formed integrally with the
frames 2 and 3 and is provided with dust entrances 2j-1
and 3j-1 and dust chambers Zj-3 and 3j-3. Since thin =

20 portions 2j-2 and 3j-2 (Figure 19) are formed between wr
the dust entrances and the dust chambers, the dust
entrances 2j-1 and 3j-1 are made so resilient that their
leading edges 2j-0 and 3j~0 can resiliently contact the
surface 13. ' :

25 The frames 2 and 3 are formed integrally with ‘
supporting portions 2m and 3m, respectively, which are o/
joined to bear the upper end portion of a single broom
10. On the upper end of the broom 10, there is mounted a
movable decoration 18 such as a doll, as shown in Figure

30 19. . _

Figures 21 and 22 show a seventh embodiment using
belts in place of the tyres.

As shown in Figure 22, two wheels 25 are press-
fitted on the shaft 4a of the drive gear 4. The



| eadi ng edges 2j-0O and 3j-Ocan resiliently contact the surface 13. 25

The frames 2 and 3 are forned integrally with supporting portions 2m and
3m respectively, which are joined to bear the upper end portion of a

si ngl e ‘broom 10. On the upper end of the broom 10, there is nmounted a
novabl e decoration 18 such as a doll, as shid®n in Fi gure 30 19. Figures_
21 and 22 show a seventh enbodi nent using belts in place of the tyres.

shown [ 0 i gure anod peu s 548 2f ks Serihd  £a 0 FQEndl e dgediny ne

drive gear 4. The g e 1 an e frane are
integral | yywith %tehlwaﬁah%ha tantc and 2@ ckespestively ehike fihere 3 is

5, whi e whoot o Sang 3 s1SPEoMIEs i th AT AREELS MY, el B 10 D
of endl ess bel t SS34P B?% kR tRE WhESh THREESGRT GIRY %ﬁé&g’]‘%e%;zéa.
Each belt 27 is &pensmappéd émed htloé ovhéeh, shafsdhole, i3b Fizyupair lof t he
teeth 27a meshin | t e p ot_sho fornmed j.n the Hi i Vidua

wheel s 9, 10 g%&i%%s lgél% r%su##]e, l?%ge W%eﬁ%“ 90n Zghe Z%‘%‘fféd%afot at ed
toget her throughwheel$ed; s22y7. 26 riach eltv2Dels sErmedivel th |teath @t i n
contact i th tNeysur 86 Candiin INEIAGR 520, Ao Aok 7@l Whauy fail

to transmt their rotatlons hr oug OV\BF transm ssi on_ ne

A to the crank sHagtteetl; W%ssmmf%ﬂ%ow drhe| ipdividusddivhenls 9,
which the jptatizmpl 26l ine ofrddielie] ate Shddld 95 28! Z6 rdiii/de FHotatdalt

's acconpl i shed ggbeéﬁgg éhfgﬂéﬁiéggc%elts 27. Since the two belts 27
have a large area in contact with the surface 13, the
wheels 9, 25, 26 are rotated without fail to transmit
their rotations through the power transmission mechanism

15 A to the crank shaft 6. ' '

- Figures 23 and 24 show an eighth embodiment in
which the rotational drive of the crank shaft 6 is not
a manual drive but is accomplished by using a drive
motor.

-;; As shown in Figure 23, the cleaner is provided
with a battery 23 and with a drive motor 19 which is
energized by the battery 23. A pinion 20 is press-
fitted on the output shaft of the drive motor 19. The
pinion 20 forms part of a gear train comprising gears 21

25 - and 22, the idler 17 and the pinion 6a, thus

o constituting together the power transmission mechanism

A. The frame 2 is provided at its side portion with a

switch 24 for controlling the operation of the drive

motor 19. Since, in this case, the wheels 9 and 25 are
30 not connected to the crank shaft 6, the clutch means is

dispensed with. :

In the embodiments described hereinbefore, the
cleaning operation is accomplished by the use of a broom
or brooms so that its performance will not deteriorate

(%



As shown in Figure 23, the cleaner is provided with a battery 23 and with a
drive notor 19 which is energized by the battery 23. A pinion 20 is press-
fitted on the output shaft of the drive notor 19. The pinion 20 forns part
of a gear train conprising gears 21 25 and 22, the idler 17 and the-

pi nion 6a, thus constituting togethed™k he power transn155|on mechani sm A.
The frame 2 is provided at its side portion with a swtch 24 for

controlling the eration of .the drive or 19. Singce, in,thi case t he
wheel s 9 ﬁﬁﬁnZnggE L 10) °ngngfmﬁoﬂ eE?%dnggetﬂE 82g kg§ﬂ8Tti% fe clutch
nmeans i s daspanshﬁthmiballmotheneﬁbndsweepsngetheldudthénbonbhéorgd t he

cl eaning 4GEEALhQ0 b5 BRECTPhESHEY B¥ LRE HIEaflraghlaoEhg ubepogs so ! hat

its performance wl eriorate Ven=hs ¥ I'me of use.
The or eaphepsant feedinghas a rhythmical notion for sweeping the dust into

the gust case Sﬁoiaainy{e ﬁé&%%oﬁ?@nﬁ'é&ﬂ%eggié a&Est§£raa pl easant

feeling. 5 m cal notions ca gro duced if a plurality
of broonsPAREakbt¥: ef Pﬁ°9ﬂ§ aretmoRnted: ipnthe Vh@ Rr@hkeSki®R. Even if
t he cl eangf theneragkbgrspe(ds, the clutch neans interrupts the

e O O gl Rh Lk P c1ohh O LA SRAVES' Saluhifae R STal o B
t he surfactutbhcheansbinbterruptsethe Stnansmbesionabf onotatibeni ssion ratio _
xﬁﬁﬁgwgew%%u%@ggwmw%%@%é@%%ww%@&S forvard
each broom is not rocked, so tha no dust is swept back
to the surface which is being cleaned.
Since the rotation transmission ratio is set at g_)
the aforementioned value, the cleaner can be carried
15 forward without the desk top being left unswept by the
broom.
Since the or each broom and the crank shaft are
connected by inserting the latter into the cut portions
of the elongated slots of the former, the number of parts _

20 is reduced to facilitate the assembly of the cleaner, i
and unnecessary upward movement of the broom is
eliminated.

Since the or eaéh broom is formed with the
engagement portions 104, it is prevented from protruding
25 more than necessary from the lower face of the frames 2,

3 even if the cleaner body is lifted up. Thus, it is o
possible to prevent the broom from becoming rocked or
damaged.

Since the brush at the lower end portion of the or
30 each broom and the dust entrance at the leading edge of
the dust case are pushed so as to contact the surface
to be cleaned, the dust can be smoothly swept into the
dust case by the or each broom. o
Since the members 2g, 3g will ensure that only



broom .Since the or each broomand the crank shaft are connected by
inserting the latter into the cut portions of the elongated slots of the

former, the nunmber of parts 20 is reduced to facilitate the assenbly of
t he cl éaner, and unnecessary upward novenen of the broomis elimnat ed
Since the or each broomis forned with the agerrent portions 10d, it

prevented from protrudi ng 25 nore than necessary fromthe | ower face of

the frames 2, 3 &ydh of dewris: wedhé)muts élz‘é %Mp bel iifept tirdto RARSi bl e
to prevent the broom from becom ng, rock or danmged "ﬁi nce the brush at
t

the. | ower gnd pdiiSafey a4k qyfer zeé’é’cﬁ* l?r’bcﬁﬁ Lpat &h¥unce at
t he | eadi ng edgandxfetiétet B it ot qru Prabnen, & tthatriRc tclidaning f ace

ach broom S nchaRE st Skl bt Tedighgl BHERL gl M ol > e

debris of3the right silZ helis laa:esmd iwhtich murclomeeplualibyp s ze dust

or debris wll pgmé/ecrgm._t Eg:lq;g HF he
cl eani ng oper at P’(S)}% écian be acconp | shed sta ﬁ I atlss%rglq-'thet | f
belts are used \@#H&frge tobe qilemﬂd tiys @nl\m'&ﬁ% taq mm &de area between

the belts and t hersisnidP off e FURMAWIE FHHIYE thee R Wandh®o the

transm ssion of the for d force of the cleaner to the crank shaft.
crank shwaf@’



19 CLAI M 1. A cl eaner for renoving dust or debris froma surface,

conpri sing housi ng neans having at | east one - : ' rea; at least
one broom nenber novably nounted in a part of Imgﬂﬂﬂmﬂmfwnns and
engageable with the said surface so as to swe ers, and drive neans
for effecting sweeping novenent of the or each broom nenber over the said
surface so as to nove dust or debrijg fromthe said surface and into a said
dust-coll ection area, the or each broom nmenber being connected to a crank
whi ch is novably nounted in the housing neans and which is driven hy the
said drive neans, the or each broom nmenber having a shank provided_yith an,
el ongated sl ot which extends axi gAIM8 the shank, the crank having at

| east one crank armwhich is novebte=axtally within the respective

el ongated sl ot, the or each broom nenber having a brush which can project -
bel ow t he housi ng neans. 2. - A cleaner as claimed in elaim1 in which the
drive mdans dbsleanerdor semoving dush oe debris-fromvd surface, ccomprising by a part of the
housi ng neans, the or each wheel, or a drive-transnitting menber associ ated
t her ewi thousing imegns:haying: ableast wne dustivolicction aren;  aldleatonebmom i f t he cl eaner
is in contact wth the latter and _is noved thereover in a_ predeterm ned

di r ect | dnembesanevablymennted o pat of spid housing meanyand engageable witheach wheel or

Chch bt o A S35 s b A B (L RN B i o
L oor T oRaientofins of ehtn BIOS ERPETfver e i Sirface SBBS T move i o1y of the
k. . i i . i . i j ich th i d
s st o oo TR eI 4 fd P R SSRGS B B o™ 7 LS S
wheel S. each Bfdom membér G neg%d%ﬁ' Wﬂcﬁfbymg{rﬁﬁfmdﬁgteﬁl' imin whicke

the drive nmeans conprises clut neans for transmtting rotation of the

sai d wWhemd hoii2 e Gt avhicH 1siriveR ByQnd Yaid Grive means;! théBLEachs cl ai ned in any
preceding claimin which the |inear distance

broom member having a shank provided with an elongated slot which extends
axially of the shank, the crank having at least one crank arm which is movable

axially within the respective elongated slot, the or each broom member having a

€)

brush which can project below the housing means.
2, A cleaner as claimed in claim 1 in which the drive means comprises at
least one wheel which is carried by a part of the housing hieans, the or each
wheel, or a drive-transmitting member associated therewith, being engageable
with the said surface so that, if the cleanér is in contact with the latter and is
moved thereover in a predetermined direction, the engagement between the said
surface and the or each wheel or drive-transmitting member will produce the
said sweeping movement of the or each broom member.
3. A cleaner as claimed in claim 1 or 2 in which there are a plurality of

- broom members which are respectively connected to a corresponding plurality of
crank arms which are arranged axially of fhe crank. s
4. A cleaner as claimed in any preceding claim in which the said drive-

transmitting member is a belt running over a plurality of said wheels.



t hrough which the cleaner travels during one conplete rotation of the crank
Is smaller than the linear distance through which the or each broom nenber

at this time travels in engagenent with said surface so f
cl eani ng thereof. 7. A cleaner as clained in any pr e4mlllgumllmﬁmlﬂﬂllll
whi ch the el ongated slot of the or each broom nmenber conmuniccat-essw 2]
cut-away portion of the broom nenber through which the respective crank arm
may be introduced into the elongated slot, the width of the cut-away
portion being |less than the dianeter of tR@ crank arm 8. A cl eaner as
claimed imyclaim7 in which, as a result of the provision of the cut-away
portion, the broom nenber is provided on one side with a resilient part

whi ch is bounded by the cut-away portion and the el ongated slot. 9. A

cl eaner - as cl aiwed iAicleansras glaimedvin arly priscedingsclaimein which thédevemeanser ed
surface adjacent the cut-away portion so as to assist the introduction of

t he respecti ve compritesalutch megns fos tragspitting ratatinnoofthe said wheel iniane angular

cl eaner as claipged.in any preceding claimin which the or each broom nenber
i s supported byWiECUMPMYiing nenber which is carried by a part of the

imt the ext c Terou gt S A8 RSt Ry '“léP_E}E ﬁ@gﬁ%ﬂe&”&% Gkl
uhi ah Che. nous SRANSEAL the lifaf AARR SR AER thelgh Rk bR ikl &t B, ' "

case W thin whigpte ddiRl g%} A d%ﬁf SP4ER d li ergo%. A

g:l eaner as cl ai'ﬁ?r‘{e}d I n ﬁaﬁ% ﬁﬁ%\ﬂ% t gegdust cfggcfél%éﬂggb y ount ed
in the frane mgans, A Beastral cRARG @ hy pradiinFeasim RHOVhies teabmsidd/dot
portions which are engageable to Iim ¢t rocking novenent of the dust case,

bi assi ng neans obeliegt qach Brabed mefbet Cehidgnitates #ithocr-dgQy ipoitorcofxhe e ment
with said surface. 13. A cleaner as clained in claim12 in which the

bi assi ng neans broom membed througlgwhich therespective brank taiva maysbe imroducsd intee f r ane
nmeans.

the elongated siot, the width of the cut-away portion being less than the diameter
of the crank arm.

/(‘

8. A cleaner as claimed in claim 7 in which, as a result of the provision of

the cut-away portion, the broom member is provided on one side with a resilient

part which is bounded by the cut-away portion and the elongated slot.

9. A cleaner as claimed in claim 8 in which the resilient part has a tapered

Y surface adjacent the cﬁt—away portion so as to assist the introduction of the

respective crank arm into the respective elongated slot.
10. A cleaner as claimed in any preceding claim in which the or each broom
member is supported by a supporting member which is carried by a part of the
housing means, the shank of the or each broom member extending through an
opening in the supporting member, the or each said shank having abutment

¢ means which are disposed above and abut the supporting member so as to limit

the extent to which the respective brush can project below the housing means.



14. © A cleaner as clainmed in claim12 in which the said urging is effected
by a nonent produced by the force of gravity about the rocking centre of

t he dust case. 15. A cl eaner as clained in any i n whi ch
the or each broom nenmber is provided vvi_th a wei gHmﬂjﬁ L“ﬂ”ﬂ mm

downwardl y. 16. A cleaner as clained in any pre€eds ng ckarsnis which t
crank has a portion which is engag le with the | ower end portion of the
broom nmenber so as to push the latter downwardly. 17. A cl eaner as

clained in any preceding claimin which either the or each broom nenber or
the crank has a resilient portion for engaging the other nenber so, § hat t he

or each pf OONAIEIEHASY ad SlaiticdSl an§ PréceSing |claiMan Wil thelibusing Ancdhganer as
claimed in any preceding claimin which there are neans for regul ating the

si ze of gdeprikedrante meaky inowhibh i'moaited & dusate within which thecorneach 19. A
cl eaner substantially as hereinbefore described with reference to and as

shown i ndust-golleztion afisa is providéd. gures 9 and 10; or in Figures 11 and 12; or
in Figures 13 and 14; or in Figures 15 and 16; or in Figures 18-20; or in
Fi gures EA and céanenas ¢lainfdgncidm2ld ianwhieh thef dushcase ds yi ng draw ngs.

mounted in the frame means, the dust case and frame means having respective

portions which are engageable to limit rocking movement of the dust case,

biassing means being prdvided for urging a leading edge into engagement with

said surface.

13. A cleaner as claimed in claim 12 in which the biassing means are formed -/

integrally with either the dust case or the frame means.

14. A cleaner as claimed in claim 12 in which the said urging is effected by a

moment produced by the force of gravity about the rocking centre of the dust

case. N

15. A cleaner as claimed in any preceding claim in which the or each broom .

member is provided with a weight for urging it downwardly.

16. A cleaner as claimed in any preceding claim in which the crank has a

portion which is engageable with the lower end portion of the broom member so

as to push the latter dowawardly. | Y,

17. A cleaner as claimed in any preceding claim in which either the or each

broom member or the crank has a resilient portion for engaging the other

member so that the or each broom member is urged resiliently downward.

18. A cleaner as claimed in any preceding claim in which there are means for

regulating the size of the dust or debris which can be swept into the cleaner.

19. A cleaner substantially as hereinbefore described with reference to and as v

shown in Figures 1-8; or in Figures 9 and 10; or in Figures 11 and 12; or in

Figures 13 and 14; or in Figures 15 and 16; or in Figures 18-20; or in Figures

21 and 22; or in Figures 23 and 24 of the accompanying drawings.




