REPLACEMENT SHEET El ectrical |y Powered Dental O eansing Apparatus This
|nyent|on relates to an electrically powered dental cleansing apparatus. A
dental ‘cl eansing apparatus is known from German Of f enl egungsschrift DE 43
09 078 Al which is hereby incorporated in the disclosurepoayEpeis /gl obiTe
present patent application by express reference. In this specificaso®s a
dental cleansing apparatus is described in which an attachnent can be
nounted on a handl e portion. The attachnment accommpdates slidably therein
an elongate, thin and flexible cleansing inplenent suitable for dental

cl eansi ng, i nElectirdebddyoPoweredn Dentadx Clelansiage dpparaiusch i s provi ded
on the handl e portion to enable the dental cleansing apparatus to be turned
on and off. Wen a user displaces the switch against the force of a spring
in the direction offhilfe invertiaemt refotes oke oanosele¢crionlly Howenes e

directions isdeiRail o dadiy Urtiuieeish | ILSHBSEa ey che! 2RathudLnds

axi s. The di spl acenent
the prior-art portion of patent claim 1.

A dental cleansing apparatus of this type is known
from German Offenlegungsschrift DE 43 09 078 Al which is
hereby incorporated in the disclosure content of the
present patent application by express reference.

10 In this specification, a dental cleansing apparatus
is described in which an attachment can be mounted on a
handle portion. The attachment  accommodates slidably
therein an elongate, thin and flexible cleansing imple-
ment suitable for dental cleansing, in particular of the

15 interproximal spaces. A switch is provided on the handle
portion to enable the dental cleansing apparatus to be
turned on and off. When a user displaces the switch
against the force of a spring in the direction of the at-
tachment, the cleansing implement is set in rotation or

20 oscillation in alternating directions about a longitudi-
nal axis. The displacement action further causes the
¢leansing implement to be moved out of the attachment.
This then enables the user to clean in particular inter-
proximal spaces by means of the rotating cleanSing imple-

25 ment. When the user releases the switch, the force of
the spring acts to return the cleansing implement into
the attachment, and the motor driving the cleansing im-
plement is turned off.

It is an object of the present invention to further
30 improve the known dental cleansing apparatus in particu-
lar in respect of manipulation by the user and/or prolong

the service life of the cleansing implement.
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action further causes the cleansing inplenent to be noved out of the
att.achnment. This then enables the user to clean in particular interproxinal
spaces by neans of the rotating cleansing inplenent. Wien the user rel eases
the switch, the force of the spring acts to return the cpeaigpeg/oapbgnent
into the attachnment, and the notor driving the cleansing inplenenpsess
turned off. It is an object of the present invention to further inprove the
known dental cleansing apparatus in particular in respect of manipul ation
by the user and/or the service life of the cleansing inplenent. According
to the present invRatopdingheie tise ppoeseert dnvenhedon, caldis polwpeet dent al
cl eansi ng app | a e I nal Wi L r a S
coupled to drlg{:/?zﬁigﬁﬂghg@f gi:}l 5 gt ?%%a%u?a}e%%iﬁtr }Ppgrggagwﬁdefr {hﬁ
resilient el eh¥me hawtnglwprafarregl b0 h¥l £bhel featusessoérgﬂcael@dlto effect
the coupling between the cleansing inplenent and the driving neans and

wherein the resiliegt &aimnt chacldtdesnsi Ayl figpiearRatenad! ivie t RRig¢iagNsi ng

5 means, provision is made in the invention for a resilient

element, in particular a spring. There is thus no longer
a rigid connection between the c¢leansing implement and
the driving means, but rather, these parts are decoupled
by means of a resilient or vielding connection. The re-~

10 silient or yielding spring conmnection ensures an improved
introduction of the cleansing implement into the inter-
proximal spaces,-becaﬁse these can be probed automati-
cally, so to speak, thereby avoiding improper manipula-
tions due to, for example, inattentiveness on the user's

15 part and/or overloading of the cleansing implement which
might be otherwise provoked by the cleansing implement
being wedged or seized in the interproximal area.

With the advantageous configuration of the present

invention according to the features of patent claim 2, a

20 buffer zone is created by means of the resilient element,
in particular the spring. This enables the cleansing im-
plement and the driving means to be displaceable relative

to each other. Accordingly, when the user slides the
switch in the direction of the attachment, the resulting

25 displacement travel in the buffer zone can be used up
again by a compression of the spring, so that the cleans-

ing implement itself is not displaced on encountering a
resistance, for example. This has the advantage that the
cleansing implement will not be moved out of the attach-

30 ment when the user actuates the switch at a moment when
the attachment faces a tooth surface and is thus unable

to enter an interproximal space. In conseguence, rather
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- 2 - inplement and the driving means to be displaceable relative to each
other in the direction of the central axis. Preferably, the resilient
elenment is in the formof a spring. There is thus no longer arigid
connecti on between the cleansing inplenent and the drivi pgrreass/ohob7
rather, these parts are decoupled by nmeans of a resilient or yiel dgogs
connection. The resilient or yielding spring connection ensures an inproved
i ntroduction of the cleansing inplenent into the interproxi nal spaces,
because these can be probed automatically, so to speak, thereby avoi ding

i mproper mani phbat beinglutoved kdgidignuut. ofiatthentatvieandssenn theainser's

part and/or OKE! 839 caf (LiRxC AR | Rl COPAnd g "sHbBheRE QLHET VI S
remain in-the’interior.of the attachment until it encoun-
ters an interproximal space which it may then enter,

5 using, where applicable, the force of the compressed
spring or the resilient element. The buffer zone of the
resilient element or spring thus ensures ease of manipu-
lation of the cleansing implement by its user. Further,
the buffer zone of the spring makes a threading aid

10 available to the user. Still further, as the cleansing
implement is introduced into the interproximal space, the
buffer zone acts to prevent the implement from buckling
or breaking on improper handling by its user. Instead,
the cleansing implement is then returned to its safe seat

15 within the attachment against the force of the resilient
element. The buffer zone thus also helps prolong the
service life of the cleansing implement.

Particularly suitably, the length of the buffer zone
is selected in accordance with the features of patent
20 claim 3. As a result, the cleansing implement remains
within the attachment also on actuation or displacement
of the switch through its entire, that is maximum, dis-
placement travel, thus reliably avoiding the possibility

of personal injury.

25 In the advantageous configuration of the present in-
vention as disclosed in the features of patent claim 4, a
slip coupling is provided. The option exists to arrange
this slip coupling between the resilient element, that
is, the spring, and the cleansing implement and/or be-

30 tween the resilient element, that is, the spring, and the
driving means. This slip coupling has the advantage that
in normal operation of the dental cleansing apparatus the
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cl eansi ng i npl ement bei ng wedged or seized in the interproxinal area. The
buffer zone created by nmeans of the resilient el enment which enables the

cl eansing inplenment and the driving neans to be displaceable relative to
each other, allows a user to slide the switch in the directtiygpegiotber
attachnment, such that the resulting displacenent travel in the bubtesgzone
can be used up again by a conpression of the spring, so that the cleansing
i npl ement itself is not displaced on encountering a resistance, for
exanple. This has the advantage that the cleansing inplenent will not be
moved out of ibeasitAabipntfiked ttheanseissidniates triotaddicnch fabma pheent

when the attaghoent faces a tooth,sur bl.e t an

i nt er proxi mal &éﬁéyég nﬁe%%%set(?ueﬁhg éf%%é B‘?ﬂ el n E!ii'rrr&.iiive rfgglggfc;g/aout of
t he attachnenHouguenst1nheheppnsntethebthhsucia6981n§e1mpéamsnhgsean§nent
Wl remain ig,t Qe 'ﬂ@é%ﬁfoﬂim&feﬁ%%crﬁ@é‘t £t i fod  £RARBYAL €T 2Bm-

I nt erproxi mal space whic en enter, using, where applicable, the
force of 5the EE%?@S%‘@FPEBF-PHQO& bb’hé-tlseé%ﬁqrento%l%tththOBﬂFi‘-BF o8ne of

the resilienttBbeae8in8ingPilplehbie €8SHl6we@a86wAl £6BNAAY dthep ekathe
sons, such variations of rotation of the cleansing imple-
ment are taken up by the slip coupling. As soon as a
predetermined braking torque acts on the cleansing imple-
10 ment, the slip coupling will slip, thus canceling the
non-rotative connection between the driving means and the
cleansing implement. The slip coupling thus presents a
torque transmission control device. Damage to the user's
teeth by a jammed and yvet still rotating cleansing imple-
15 ment is thus reliably avoided. Equally, slippage of the
slip coupling ensures that the cleansing implement cannot
penetrate the user's gums and cause an injury. Oonly
after the cleansing implement is again freely movable
will the slip coupling re-establish a non-rotative con-
20 nection with the driving means, enabling the user to pro-
ceed with interproximal cleaning. It will be understood
that the described slip coupling of the resilient element
is also suited to operate independently of the buffer
zone of the resilient element, that is, omitting the
25 buffer zone in the dental cleansing apparatus.

In the advantageous further feature as disclosed in
the features of patent claims 5 and 6, the slip coupling
effect is accomplished by the turns of the spring on a
shaft, with the diameter of the turns being slightly

30 smaller than the diameter of the shaft. In normal opera-
tion of the dental cleansing apparatus, the tight wrap of
the spring around the shaft provides a non-rotative con-
nection between the spring and the shaft and thus the
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cl eansing inplenment by the user. Further, the buffer zone of the spring
makes a threading aid available to the user. Still further, as the

cl eansing inmplenent is introduced into the interproximal space, the buffer
zone acts to prevent the inplenent from buckling or brealony w6 maoorer
handling by its user. Instead, the cleansing inplement is then retogossd to
Its safe seat within -3- the attachnent against the force of the
resilient elenent. The buffer zone thus al so hel ps prolong the service life
of the cleansing inplenment. Preferably, at |east portions of the driving
means are di spﬂ&a&aﬂhg dmplegedati.n BYe cdttralst| ehen theaplaanising dnd t hat

the buffer zoag 352 LG SOLEERPRIILAGARP XX (WL eidaft, the turns

of the spring will be "unwound” by the shaft such that

the dJdiameter of the turns increases "slightly. As a

5 result, the shaft slips within the increased diameter of

the turns without compelling the spring to follow it in

movement . Only when the braking torque is no longer

present will the turns be reduced again in diameter,

wrapping around the shaft tightly, as a result of which a

10 rotationally fixed transmission of rotation £from the

spring to the shaft and thus to the cleansing implement

is re-established. The slip coupling realized in this

manner affords great ease and economy of manufacture.

Moreover, the slip coupling of the present invention en-

15 sures reliable functioning for a prolonged period of
operation without the risk of wear-induced malfunctions.

In a particularly suitable configuration of the

present invention as disclosed in patent claim 7, both a
buffer zone and a slip coupling are provided. The buffer

20 zone is realized in that the drive sleeve is arranged to
be displaceable in the direction of the longitudinal
axis. As a result, the shaft and thus the cleansing im-
plement at the one end and the drive sleeve at the other

end are displaceable relative to each other. The slip

25 coupling is realized in that the associated turns of the
spring wrap tightly around the shaft, thus ensuring a
non-rotative connection between the shaft and thus the
cleansing implement at the one end and the spring at the
other end. To transmit this rotationally fixed connec-

30 tion to the drive sleeve and thus to the driving means,
the spring is connected with the drive sleeve in a non-
rotating relationship. This configuration of the present
invention constitutes an extremely simple and low-cost
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to the length of travel through which the driving neans are displaceable in
the direction of the central axis. As a result, the cleansing inplenent
remains within the attachnment al so on actuation or displacenent of the
swtch through its entire, that is maxi nrum displ acenment pbragebs/0hee7
reliably avoiding the possibility of personal injury. Preferably, ogsbgs
resilient elenment provides a type of slip coupling or torque transm ssion
control device enabling the torque transmtted fromthe driving nmeans to
the cleansing elenent to the limted. The option exists to arrange this
slip couplinglhakweeawkbA thei bufferekemenandt bht b3ipt beupplingg, aodht he

cl eansi ng i nplenent. and/ or bet n the.cesilient el , Jkhat i t

spring, and thgedFﬂM%? ﬁ%ﬁﬁufgﬁﬁﬁi EPF%efo&SF%hﬁuﬁgggg%ea g%%ﬁ 8% ?%at in
normal oper at kbs slipheoupdtiab sktafiokth appshet forebeingt areomerilizeidxed
tra”S”‘SS'0”F%Blé?%abygﬂféggnbkhﬁhgrb&kE%gBBﬁainbﬁytBSn%FSﬁEéB”EpkEHb@UE“t

i s ensured. weve event that t cl eansing 1 nplenent seizeS in an
i nterproxi mal space due to, for exanple, an. nproper mnipul ati,on by its
user, or that the PEFIFABAIO!EQ hPhahs S ifpPencht 1S sPaRédcularly

suitable to provide the spring with two sections of dif-

ferent diameters. The one section, in particular the

larger-diameter section, serves to provide the buffer

zone, while the other section serves to provide the slip
- 10 coupling.

In the further feature of the present invention
according to patent claim 9, the bearing tube of the
drive sleeve serves to carry the shaft in addition to re-
ceiving and supporting the spring. The bearing tube thus

15 provides an easy way of fixedly positioning the shaft and
the spring in their proper locations.

With the further feature of the present invention
according to patent claim 10, the spring is fixedly
secured in place by the stop means, preventing the spring

20 from slipping up and down on the shaft. This ensures
safe functioning of the dental cleansing apparatus in a
straightforward and economical way.

Further features, advantages and application possi-

bilities of the present invention will become apparent

25 from the subseqguent description of embodiments illus-

trated in more detail in the accompanying drawings. It

will be understood that any single feature and any combi-

nation of single features described and/or represented by

illustration form the subject-matter of the present in-

30 vention, irrespective of their summary in the claims and
their back-reference. In the drawings,

"

"t




down foor any other reasons, such variations of rotation of the cleansing
L.npl ement are taken up by the slip coupling. As soon as a predeterm ned
braki ng torque acts on the cleansing inplenent, the slip coupling wll

slip, thus cancelling the non-rotative connection betweepctrhepdtki/ghog7means
and the cleansing inplenent. The slip coupling thus presents a topgyesg
transm ssion control device. Damage to the user's teeth by a jamed and yet
still rotating cleansing inplenent is thus reliably avoided. Equally,

sl i ppage of the slip coupling ensures that the cl eansing inplenent cannot
penetrate the userrxegumsiand ﬁauéﬁaamcimbﬂgxtusmhalaééetlbhalcbeawsbmg

I npl ement 1s again.freel the couplln re-esta

non- rotative on?’f'g%?c? ' \(Iﬁ S1BHaptH! %r?’ﬁ‘ésu gr ?’g
proceed with pneeeptoxnvahtmbaamnngn bffmpbslbeonmderstood that the
described slip coupling of the resilient elenment is also suited to operate

'”dfffgde”t'y of tpechubf ¢k 2088nahatfe 16855t688inalcEBALich AR visw of
om g the dental cleansing apparatus of FIG. 1 in an on-

position; and

FIG. 3 is a schematic perspective view of a spring
of the dental cleansing apparatus of FIGS. 1 and 2.

German Offenlegungsschrift DE 43 09 078 Al describes

10 an electrically powered dental cleansing apparatus which

is hereby incorporated in the disclosure content of the

present patent application by express reference both in

its entirety and in respect of its individual features.

This known dental cleansing apparatus is the starting

15. point for the embodiment of a dental cleansing apparatus
of the present invention as described subsequently.

Referring now to FIGS. 1 and 2 of the drawings,
there is shown a dental cleansing apparatus 1 which is
composed of a handle portion 2 and a push-on attachment

20 3. The handle portion 2 and the attachment 3 are of a
rod-shaped configuration extending in the direction of a
longitudinal axis 4 and are conventionally circular in
cross-section. Located in the interior of the handle
portion 2 is an electrically powered motor 5 which is

25 electrically connhected to a source of power 6, in par-
ticular a rechargeable storage battery. By means of a
switch 7 slidable in the direction of the longitudinal
axis 4, the motor 5 can be turned on and off by a user.

The motor 5 includes a drive shaft 8 arranged in the

30 longitudinal axis 4 and provided with at least one,
—_—
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-4- the buffer zone in the dental cleansing apparatus. Preferably, the
cleansing inplenent is adapted to be push-fitted onto a shaft displaceable
in the direction of the central axis. Al so preferably, the turns providing
the slip coupling are carried by the shaft and are of a gtapebes/o1gberably
slightly smaller than the diameter of the shaft. In normal operatpgasef the
dental cleansing apparatus, the tight wap of the spring around the shaft
provi des a non-rotative connect i on between t he spring and the shaft and
t hus the cl eansing-inplenment. By contrast, when the cleansing inplenent
exerts a brakﬁbﬂ@féﬂéﬁ]& thrédp canéls) tmepiujéetmgthadsallygowi:warhmy
"unwound" by t & rzgftdsuch thqithth‘g déa ter th' ]IEU”‘S | ses.
slightly. As A7 SUFERRE dart %] b ‘ﬁ?n She oel?;%“e%f‘l t%?‘lﬁf t he
turns w thout4confbkl vageshe saré nint enbabbmnltt wmhrm/ecm-tshm@ vRen t he
braking torqugeptacie 10 of a drive sleeve 11, with the inside of the
5 cup-shaped receptacle 10 being provided with longitudinal

rib members 12 corresponding in number to the number of

vanes 9, said rib members projecting radially inwardly

and extending equally in the direction of the longitudi-

nal axis 4. The drive shaft 8 and the drive sleeve 11
10 are thus connected with each other in a non-rotating re-
lationship.

The drive sleeve 11 is accommodated in the handle

portion 2 such as to be displaceable in the direction of

the longitudinal axis 4. Further, the drive sleeve 11

15 has an annular groove 13 concentric with the longitudinal

axis 4 and engaged by a ledge 14 fixedly connected with

the switch 7. On displacement of the switch 7 in the

direction of the longitudinal axis 4, the ledge 14 engag-

ing the annular groove 13 causes at the saine time a dis-

20 placement of the drive sleeve 11 in the corresponding

direction. .As this occﬁrs, the annular groove 13 makes

it possible for the drive sleeve 11 to rotate about the

longitudinal axis 4 in any position of the switch 7.

Still further, the lengths of the vanes 9 and the longi-

25 tudinal rib members 12 are selected such that the non-

rotative connection between the drive shaft 8 and the

drive sleeve 11 is maintained in any position of the
switch 7.

Abutting against the ledge 14 is a helical spring 15

30 bearing against an imner wall of the handle portion 2.
The helical spring 15 urges the ledge 14 and thus the
switch 7 into an off-position illustrated in FIG. 1. In

\
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is no longer present will the turns be reduced again in diameter, wapping
arQund the shaft tightly, as a result of which a rotationally fixed

transm ssion of rotation fromthe spring to the shaft and thus to the
cleansing inplenent is reestablished. The slip coupling peel/zped /onobhi s
manner affords great ease and econony of manufacture. Moreover, thggskip
coupling of the present invention ensures reliable functioning for a

prol onged period of operation w thout the risk of wear induced

mal functions. Preferably, the driving nmeans include a drive shaft

di spl aceabl e thishefi-eetitdom! the cep-shapad Sre@éﬂtachbé tlbe sestheent
relative

el enment is copnected wth t drive sleeve in a nanner I ng
rotation. The ﬁY%eSSlzeoer'f’eelgir AT SRATTCY hg?) %ala??v éh dﬁ?‘?’?nged
to be di spl acehdfd BnnﬂﬂxkhrQﬂmplﬁteﬁylheThengrﬁueim&eewesilAssatheault
the shaft a“dlﬁhHSpBEEt%ﬁaPéanEe' EPBE”EH& ?Et&éﬁm&ﬁé gnd @Hﬁ EC}E ﬁ' Ve

sl eeve at the ot are displaceabl e refative to each he slip
coupl i ng3i s r%ﬁPP%@@ Fﬁ Fhﬁtd¥hﬁea§§6§Vﬁt%H %ﬁrﬁguﬁfegﬁéléﬁrFﬁgampﬁﬁl'

tightly aroundibherskaté, ffbmstgesaetaghﬁeﬂen3rotat|ve connecti on between
the shaft and

When the wuser displaces the switch 7 along the
longitudinal axis 4 in the direction of the attachment 3,
the switch 7 reaches an on-position illustrated in FIG.

10 2. In this on-position, the vanes 9 of the drive shaft 8
are only partially in the area  of the longitudinal rib
members 12 of the drive sleeve 11. The drive sleeve 11
and the switch 7 are thus in a position close to the
attachment 3.

15 When the user releases the switch 7, the helical
spring 15 urges the switch 7 together with the drive
sleeve 11 back into the off-position. While the motor 5
is disabled in the off-position, the motor 5 is enabled
in the on-position of the switch 7, setting the drive

20 shaft 8 in rotation. In consequence, in the on-position
also the drive sleeve 11 is set in rotation via the wvanes
9 and the longitudinal rib members 12.

Extending from the drive sleeve 11 in the direction

of the longitudinal axis 4 is a bearing tube 16 which is

25 aligned with the attachment 3. The bearing tube 16 has a

bore 17 concentric with the longitudinal axis 4 and re-

ceiving therein a free end of a shaft 18 with a loose

fit. The shaft 18 is arranged in the longitudinal axis

4. The diameter of the shaft 18 is slightly smaller than

30 the diameter of the bore 17, thus'enabling the shaft 18

to rotate inside the bore 17 and to be displaced in the
direction of the longitudinal axis 4.

-_
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thus the cleansing inplenent at the one end and the spring at the other

end. To transmit this rotationally fixed connection to the drive sleeve and
thus to the driving neans, the spring is REPLACEMENT SHEET -5- connected
with the drive sleeve in a non-rotating relationship. Thipgqgapbisganakizon
present invention constitutes an extrenely sinple and | owcost |i gkggt ween
the buffer zone and the slip coupling. Both the advantages of the buffer
zone and the advantages of the slip coupling set forth in the foregoing are
realised solely by neans of the correspondingly configured spring. It is

particularly suitaghe bRaBtOYBlBakhetEPbAGrWeh b¥Rrsed! ianthel efid bar ent
di anet ers.
the handle portion close to the attachment 3 in a manner
not shown in greater detail. At this location, an elon-
gate, thin and flexible cleansing implement 19 is push-
5 fitted onto the end of the shaft 18 in a non-rotating re-
lationship in a manner equally not shown in more detail.
The cleansing implement 19 is guided inside the attach-
ment 3 which has at its free end a bight portion 20 serv-
ing to improve manipulation by the useér. In the position
10 illustrated in FIG. 1, the cleansing implement 19 is com-
pletely retracted within the attachment 3. In the posi-
tion shown in FIG. 2, the cleansing implement 19 is par-
tially outside the attachment 3, part of its length thus
extending out of the attachment 3.

15 Push-fitted onto the shaft 18 is a spring 21 which
is illustrated in FIG. 3. The spring 21 includes a plu-
rality of helical turns and is comprised of two sections
22, 23. In section 22, the turns are of a diameter

slightly smaller than the diameter of the shaft 18, while

20 the turns of section 23 are of a diameter slightly
greater than the outside diameter of the bearing tube 16
of the drive sleeve 1ll1. In section 22, the individual
turns of the spring 21 are afranged in close proximity to
each other, whilst most of the turns of section 23 are

25 arranged at a relative spacing. In the present embodi-
ment, section 22 of the spring 21 has about twenty turns,
and section 23 has about twenty-five turns.

Section 22 of the spring 21 is push-fitted onto the

shaft 18. The turns of section 22 being slightly smaller

30 in diameter than the shaft, the spring 21 wraps tightly
around the shaft 18. To prevent section 22 of the spring

21 from slipping relative to the shaft 18 in the

—————— _
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The one section, in particular the |arger-di aneter section, serves to
provi de,the buffer zone, while the other section serves to provide the slip
coupli‘ng. The-bearing tube of the drive sleeve nay serve to carry the shaft
in addition to receiving and supporting the spring. The lpeayrprgs/oh@stthus
provi des an easy way of fixedly positioning the shaft and the spri0Bg5isn
their proper locations. The spring nay be fixedly secured in place by the
stop neans, preventing the spring fromslipping up and dowmn on the shaft.
This ensures safe functioning of the dental cleansing apparatus in a
traightformaddrenﬁienomﬂﬁimhé baggitudihel b&dburds,aadeapéatdseamtop

appl i cation passhll bt 93 9L HiBLESCRl LALCHELON ol beDRaRuR.Aupa o

from the subsequent éscrl ment S ["'uStr at’e nore det ai
i n the acconp&eglkagndi2an nlg@thl pfvmsald)estlmlem@ﬁa@d heing afjxedhyl eoneat ure

and any combi pakan hchl Rikeshaztunes dansthbed randkdbn’ BREGRANLEI che
|IIustrat|on formthe subject-matter of the present inventio
stop means 24 and 25 is to prevent the shaft 18 from be-
ing pulled out of, or pushed into, the handle portion 2
completely when the cleansing implement 19 is pulled off

from or pushed onto the shaft 18.

The section 23 of the spring 21 adjoining the sec-

10 tion 22 is arranged at the end of the section 22 remote

from the attachment 3 and has part of it pushed onto the

shaft 18, and the remainder onto the bearing tube 16.

The section 23 of the spring 21 extends as far as into

the area of the annular groove 13 of the drive sleeve 11

15 where the spring 21 is non-rotatably located on the drive
sleeve 11 by means of a hook-shaped free end 26.

FIG. 1 shows the dental cleansing apparatus 1 in the
off-position. The drive sleeve 11 encompasses the wvanes
9 compietely. The spring 21 located on the drive sleeve
20 11 has pulled the shaft 18 into a retracted position by
means of the tight wrap'of its section 22 and the stop
means 25. As a result, the cleansing implement 19 pushed
onto the shaft 18 occupies equally a retracted position

in the interior of the attachment 3.

25 As mentioned in the foregoing, FIG. 2 shows the den-
tal cleansing apparatus 1 in the on-position. In this
position, only part of the drive sleeve 11 continues to
be in the area of the wvanes 9. By means of the tight
wrap of section 22 of the spring 21 and the stop 24, the

30 shaft 18 is in an advanced position. This causes the
cleansing implement 19 to occupy equally an advanced po-
sition, protruding from the attachment 3.

—_—
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I rrespective

‘the, drawi ngs,

of their summary in the clainms and their back-reference. In

FIG 1 is a schematic |ongitudinal sectional view of an

enbodi'nent of a dental cleansing apparatus of the present invention in an

of f- position;

FIG 2 is a schematic |ongitudinal sectiongbryeewsgbloby

dental cleansing apparatus of 30 FIG 1 in an on-position; and 05658FI G
3 is a schematic perspective view of a spring of the dental cleansing

appar at us of
descri bes an

FIGS. 1 and 2. German O fenl egungsschrift DE 43 09 078 At
electrically powered dental cleansing apparatus which is

her eby i ncor por at elsi etthefok st daurthes ofibeagobhgl hdmprigdsenbn-position
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15

20

25

30

shown in FIG. 2, the motor 5 sets the drive sleeve 11 in
rotation about the longitudinal axis 4. As a result, the
spring 21 which is fitted onto the bearing tube 16 in a
non-~rotating rélationship thereto rotates equally about
the longitudinal axis 4. Because the shaft 18 sits in
the bore 17 of the bearing tube 16 with a loose fit only,
this rotation cannot as yet be transmitted to the shaft
18 without further means. This means is made available
by section 22 of the spring 21 which transmits the rota-
tion also to the shaft 18. This is accomplished in that
the diameter of the turns of section 22 of the spring 21
is slightly smaller than the diameter of the shaft 18,
causing the shaft 18 to be encircled by the spring 21
tightly. The rotary motion thereby transmitted to the
shaft 18 also sets the cleansing implement 19 in rotation
which is push-fitted onto the shaft 18 in a non-rotating
relationship thereto. The user is thus in a position to
clean out interproximal areas using the rotating cleans-
ing implement 19 as it projects out of the attachment 3.

Now it may happen that in the on-position described
the cleansing implement 19 seizes in an interproximal
space which is, for example, very narrow. To avoid dam-
age to the user’'s teeth and/or destruction of the cleans-
ing implement 19 in such an event, section 22 of the
spring 21 acts as a slip coupling 27. The turns of sec-
tion 22 of the spring 21 are wound onto the shaft 18 in
such fashion as to be practically unwound with the spring
21 rotating and the shaft 18 not rotating, causing the
diameter of the turns of section 22 of the spring 21 to
become slightly larger. This enlarged diameter enables
the shaft 18 to slip beneath the turns of section 22 of
the spring 21. Accordingly, the rotary motion of the
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pat ent "application by express reference both in its entirety and in respect
of .its i.ndividual features. This known dental cleansing apparatus is the
starting point for the enbodi nrent of a dental cleansing apparatus of the
present invention as described subsequently. Referring nowgeedd@1dsand 2
of the drawi ngs, there is shown a dental cleansing apparatus 1 whig8838&
conposed of a handle portion 2 and a push-on attachnment 3. The handl e
portion 2 and the attachnment 3 are of a rod-shaped configuration extending
in the direction of a longitudinal axis 4 and are conventionally circul ar
in cross- sectﬂmivdxxxéembinltbeopstwﬁﬁmg(ﬁraﬁnmiﬁﬂaﬂetoothéo&h&ﬁﬁ;rm

electrically cigica t e of
power 6, in p% éiﬂaar ag%%%lg] %1’ %‘griége bg)%’?' ytt%n%an%%félﬁs%
7 slidable |nmemer¢ctl%nl@f i@lmtialanldonkﬂtadlmﬂamm o tratahs or 5
can be turned a@h@ﬁdfzfééllpyWﬁll'sﬁﬁe EE%n@Dtdif éfﬂﬂdﬁﬁ deﬁ:'h\ée stidg 8

arranged in the longitudi'nal axis pr.ovi | east _one,
5 21 encircle the shaft 18 agaln tlghtly, so that the rota-

tion of the drive sleeve 11 is transmitted via the spring
21 to the shaft 18 and on to the cleansing implement 19.

The slip coupling 27 thus provides a non-rotative

connection between the drive sleeve 11 and the cleansing

10 implement 19 provided that a predetermined braking torque

on the cleansing implement 19 is not exceeded. If this

particular braking torque is exceeded, meaning in the ex-

treme case that the cleansing implement 19 is brought to

an involuntary stop, the slip coupling 27 will slip, thus

15 canceling the non-rotative connection between the drive

sleeve 11 and the cleansing implement 19. By means of

the slip coupling 27 .it is thus possible to limit the

torgque to be transmitted to the cleansing implement 19.

The amount at which the slip coupling starts canceling

20 the non-rotating relationship, Slipping accordingly, de-

pends in particular on the diameter and on the number and

the spring constant of the turns of section 22 of the
spring 21.

Unlike the embodiment described, it is also possi-

25 ble to provide a slip coupling in section 23 of the

spring 21, in particular on the outside diameter of the

bearing tube 16. In this construction, it would be

necessary to connect section 22 of the spring 21 with the

shaft 18 in a non-rotating relationship. Moreover, the

30 possibility exists to provide two slip couplings, one in
section 22 and the other in section 23 of the spring 21.

\'\
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preferably three, vane(s) 9 projecting radially and extending in the
diirection of the longitudinal axis 4. The vanes 9 are in engagenent wth a
cup-shaped re- ceptacle 10 of a drive sleeve 11, with the inside of the
cup-shaped receptacle 10 being provided with |ongitudi ngdefigpgenierer 12
correspondi ng in nunber to the nunber of vanes 9, said rib nenbergsgsg
projecting radially inwardly and extending equally in the direction of the
| ongi tudi - nal axis 4. The drive shaft 8 and the drive sleeve 11 are thus
connected with each other in a non-rotating re-

Another hazard of improper manipulation of the

apparatus exists, for example, when the attachment 3, in-
stead of being opposite an interproximal space on dis-
placement of the switch 7 from the off- to the on-
5 position, encounters the user's tooth surface. In this
event, it would be possible for the cleansing implement
19 to be advanced out of the attachment 3 without further
means, but it would buckle on contact with the tooth sur-
face. In order to preclude this situation in which the
10 user's teeth or gums could be damaged or injured and/or
the cleansing implement 19 destroyed, the spring 21 in-
cludes a buffer zone 28. With the buffer zone 28 it is
possible for the switch 7 and thus also the drive sleeve
11 to be displaced towards the on-position without this
15 involving at the same time a displacement of the shaft 18
and thus of the cleansing implement 19. The drive sleeve
11 and the cleansing implement 19 are thus displaceable
relative to each other in the direction of the longitudi--
nal axis 4. In the event of a non-displaceable or
20 blocked condition of the cleansing implement 19, the dis-
placement of the dArive sleeve 11 towards the on-position
thus occurs against the pressure of the turns of section
23 of the spring 21. When blockage of the cleansing im-
Plement 19 is released, the compressed spring 21 operates
25 to advance the cleansinglimplement 19 out of the attach-
ment into the on-position.

The length of the buffer zone 28 in the direction of
the longitudinal axis 4 is selected such as to correspond
at least to the length of travel through which the drive

30 sleeve 11 is displaceable in the direcﬁion of the longi-
tudinal axis 4 from the off- to the on-position. As a
result, the drive sleeve 1l can be displaced completely
from the off-position shown in PFIG. 1 into the on-
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| ati onship. The drive sleeve 11 is accommpdated in the handle portion 2
such as, to be displaceable in the direction of the |ongitudinal axis 4.
Further, the drive sleeve 11 has an annul ar groove 13 concentric with the
| ongi tudi nal axis 4 and engaged by a | edge 14 fixedly comgecisxbarvdiodhe
switch 7. On di spl acenent of the swtch 7 in the direction of tls958
| ongi tudinal axis 4, the |l edge 14 engag- ing the annul ar groove 13 causes
at the same tine a dis- placenent of the drive sleeve 11 in the
corresponding direction. As this occurs, the annular groove 13 nmakes it
possible for tdesidriiore shomyeidlFIg.r & atwitihowt thés| digpladiemahtanics- 4 in
any position ci:fiotnhebéﬁ'.\ﬂné;Cq:r?’:\'n;:-sm:i;ttecit to the shaft 18 and on to the
cleansing implement 19. Instead, the entire displacement
motion is taken up in the buffer zone 28 of the spring 21
5 by a relative displacement of the drive sleeve 1l and the
shaft 18 while at the same time the spring 21 is com-~
pressed, until the free end of the bearing tube 16 of the

drive sleeve 11 abuts the stop means 25 of the shaft 16.

The complete drive sleeve 11 is preferably inte-

10 grally made of a plastic material. The shaft 18 is

equally made of plastic, which enables the stop means 24,

25 to be fastened to the shaft 18 by induction welding.

The spring 21 is bent from a length of spring wire in
accordance with FIG. 3.
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Still furthér; engt hs of the vanes 9 and the longi- tudinal rib,
nmenbers 12 a cted S at the non- rotative connection between the

drive shaft Mﬁm eeve 11 is maintained in any position of the
switch 7. Abut WI e ledge 14 is a helical spri A EREso167
agai nst an i nner wal] "of st handl e portion 2. The helical spring 185358es

the | edge 14 and thus the svmtch 7 into an off-position illustrated in FIG
1. In - 8-

Patent Claims

1. An electrically powered dental cleansing appa-
ratus (1) in which a cleansing implement (19) is coupled
5 to driving means and is adapted to be set in rotation
about a longitudinal axis (4), characterized in that a
resilient element, in particular a spring (21) having
preferably several helical turns is provided to effect
the coupling between the cleansing implement (19) and the

10 driving means.

2. The dental cleansing apparatus as claimed in
claim 1, characterized in that the resilient element, in
particular the spring (21), includes a buffer zone (28)
enabling the cleansing implement (19) and the driving

15 means to be displaceable ‘relative to each other in the
direction of the longitudinal axis (4).

3. The dental cleansing apparatus as claimed in
any one of the claims 1 or 2, characterized in that at
least portions of the driving means are displaceably

20 arranged in the dental cleansing apparatus (1), and that
; the buffer zone (28) has a length corresponding approxi-
i mately to the length of travel through which the driving
means are displaceable in the direction of the longitudi-
nal axis (4).

25 4. The dental cleansing apparatus as cl.aimed' in
any one of the preceding claims, characterized in that
the resilient element, in particular a number of turns of
the spring (21), provides a type of slip coupling (27) or
torque transmission control device enabling the torgue

30 transmitted from the driving means to the cleansing im-
plement (19) to be limited.

-
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this of f-position, the cup-shaped receptacle 10 of the drive sleeve 11
enconpasses—the—vanes—9—o6f—t he drive shaft 8 nearly conpletely. The drive

sl eeve 11yj ' ition remote fromthe attachnent 3. The switch 7
coupl ed t ’mmmg““gumﬁ e 11 is thus equally in a posi- pCoyrepeepbeodvom
the attachment oi ern e user displaces the switch 7 along the05958

|l ongitudinal axis 4 in the direction of the attachnment 3, the switch 7
reaches an on-position illustrated in FIG 2. In this on-position, the
vanes 9 of the drive shaft 8 are only partially in the area of the

| ongi tudi nal rib nmenbers TReofdentaldridleassibeye apbaratiwes dasvelslisede id
and the swtch £ 8r g thuse | prad RIUMLANGS! OF£ihS,  BRaracterized in that
the cleansing implement (19) is adapted to be push-fitted
onto a shaft (18) displaceable in the direction of the

5 '1ongitudinél axis (4).

6. The dental c¢leansing apparatus as claimed in
any one of the preceding claims, characterized in that
the turns providing the slip coupling (27) are carried by
the shaft (18) and are of a diameter preferably slightly

10 smaller than the diameter of the shaft (18).

7. The dental cleansing apparatus as claimed in
any one of the preceding claims, characterized in that
the driving means include a drive sleeve (11) displace-
able in the direction of the longitudinal axis (4), and

15 ‘that the resilient element, in particular the 'spring
(21), is connected with the drive sleeve (11) in a marmmer
preventing relative rotation.

8. The dental cleansing apparatus as claimed in
any one of the preceding claims, characterized in that
20 the spring (21) includes two sections (22, 23) of differ-
ent diameters in the direction of the longitudinal axis
(4).

' 9. The dental cleansing apparatus as claimed in
any one of the preceding claims, characterized in that
25 the drive sleeve (11} includes a bearing tube (16)
arranged in the direction of the longitudinal axis (4),
said bearing tube receiving therein the shaft (18) with a’
loose fit and/or having the resilient element, in par-

ticular the spring (21), push~fitted onto it.

{ THIS 8HEIY <AS BEEN
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attachnent 3. When the user releases the switch 7, the helical spring 15
.ur.ges Wr with the drive sleeve 11 back into the

of f-position. Wiile the notor 5 is disabled in the off-position, the notor
5is enaﬂ“ﬂ““ﬂlﬂ“ﬂl&t&‘lﬂosition of the switch 7, settingchhepdgi/ggoshaft 8
in rota ' $8nce, in the on-position also the drive shegyg 11 is
set in rotatioh va the vanes 9 and the | ongitudinal rib nmenbers 12.

Extending fromthe drive sleeve 11 in the direction of the |ongitudinal
axis 4 is a bearing tube 16 which is aligned with the attachnent 3. The

bearing tube 16 hag.a fPRee dﬂez—;mnceméahﬁiﬂgt hagdirdtangi hdidiadinged sid and

re- any one of the preceding claims, characterized in that
the shaft (18) is provided with at least one, preferably
two, stop means (24, 25) which position the turns of the

5 slip coupling (27) in their proper location relative to
the shaft (18) in the direction of the longitudinal axis
(4).

THIC SHEET HAS BEEN
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ceivi’ng therein a free end of a shaft 18 with a |oose fit. The shaft 18 is
aryanged in the longitudinal axis 4. The dianmeter of the shaft 18 is
slightly smaller than the dianeter of the bore 17, thus enabling the shaft
18 to rotate inside the bore 17 and to be displaced in tgeerdiggsrtgigpof the

| ongi tudi nal axis 4. -9- The shaft 18 has its other end carriaqkgggthe
end of the handle portion close to the attachnent 3 in a manner not shown
in greater detail. At this location, an elon-

Abstract of the Disclosure

The invention is directed to an electrically powered
dental cleansing-apparatus (1) in which a cleansing im-~
plement (19) is coupled, to a drive sleeve (11l) and is

5 adapted to be set in rotation about. a longitudinal axis
{(4). According to the invention, coupling is effected by
means of a resilient element, in particular a spring
(21), which includes a slip coupling (27) and/or a buffer

zone (28). Under normal conditions, the slip coupling
10 (27) provides a non-rotative connection between the drive
sleeve (11) and the cleansing implement (19). However,

in the event of the cleansing implement (19) seizing in
an interproximal space, for example, the slip coupling
(27) will slip, thus avoiding potential dJdamage. The

15 ‘buffer zone (28) acts to prevent displacement of the
cleansing implement (19)--although intended by its user--
in cases where, for example, the cleansing implement (19)
is positioned against a tooth surface rather than in an
interproximal space.

20 - (FIG. 2)

10 Jan 97/BH.
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gate, thin and flexible cleansing inplement 19 is push- fitted onto the end
of the shaft 18 in a non-rotating re- lationship in a manner equally not
shoWwn in nore detail. The cleansi ng 1npl enent 19 i s gui ded insrae tne
attach- nent 3 which has at its free end a bight portion 20 serv- ing to
| nprove mani pul ation by the user. In the position illustrated in FIG 1,
the cl eansi woﬁment 19 is com pletely retracted within the attachrrent
In the % on shown in FIG 2, the cleansing inpl erRsHEFPG01087 nar -
tlaIIy outside the attachment 3, paptmof its length thus extending out of
the attachnment 3. Push-fitted ont (h sh ring 21 which is
illustrated in FIG 3. The spring 21 incl ! -
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£|Ity of helical turns and is conprised of two sections 22, 23. In

section 22—tthe—turns—are—of—a di apretetr—sHghtty——smal | er vhan—khe—dlanetep————
of the*shaft 18, while the turns of section 23 are of a dianmeter slightly
greater than the outside dianeter of the bearing tube 16 of the drive

sl eeve 11. In section 22, the individual turns of the spring 21 are
arranged in CYQ8BBMoxinity to each other, whilst nost of theCIEPSEDIEH
section 23 are arranged at a rel agj ve_spaci ng. In the present enbodi -
ment, section 22 of the spring 21 s3abquifwenty { and section 23
has about twenty-five turns. Section 22 e spring I's push-fitted
onto the shaft 18. The turns of section ging slighgly smaller
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I n diameter than the shaft, the spring 21 waps tightly around the sF
18. To prevent section 22 of the spring 21 fromslipping relative to t
shaf{ 18—+nmtthe 10 drrection of—the tongrtaadl nal axis 4, a respective
stop neans 24, 25 is provided on the shaft 18 at either end of section 22
both of said stop neans being fixedly con- nected with the shaft 18.

Anot her function served by the stop neans 24 and 25 is to prevent the shaft

18 from be-WPHEPPB | ed out of, or pushed into, the handl e BSTEPHDI?

3/3
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conpletely when the cl eansing inmplenent 19 is pull esﬁ : T
dhto the shaft 18. The section 23 of the spring 21 ELAQEMN%SH'F%I '
22 is arranged at the end of the section 22 renpte fromthe attacrwr@@t :
and has part of it pushed onto the shaft 18, and the ﬁg%ﬁ )

bearing tube 16. The section 23 of the spring 21 extef Ebr ‘afsg. HE
area of the annular groove 13 of the drive sleeve 11 whére the spring

non-rotatably | ocated on the drive sleeve 11 by neans of al BQQBGEF}Wpe& ree
end 26. FIG 1 shows the dental cleansing apparatus 1 r& the off- p05|]| DN.
The drive H1eQYRally PoWerdDen@l Cidisi3eppdragaypl etel y. ™

| ocated on the drive sl eeve

This invention relates to an electrically powered dental cleansing apparatus.

A dental cleansing apparatus is known from German Offenlegungsschrift DE 43 09 .
078 Al which is hereby incorporated in the disclosure content of the present patent application

by express reference.

In this specification, a dental cleansing apparatus is described in which an attachment
— can be mounted on a handle portion. The attachment accommodates slidably therein an
elongate, thin and flexible cleansing implement suitable for dental cleansing, in particular of
the interproximal spaces. A switch is provided on the handle portion to enable the dental
cleansing apparatus to be turned on and off. When a user displacéé:the switch against the
force of a spring in the direction of the attachment, rotation or oscillation in alternate -
directions is imparted to the cleansing implement about a longitudinal axis. The displacement
action further causes the cleansing implement to be moved out of the attachment. This then
enables the user to clean in particular interproximal spaces by means of the rotating cleansing
implement. When the user releases the switch, the force of the spring acts to return the
cleansing implemént into the attachment, and the motor driving the cleansing implement is

turned off.
It is an object of the present invention to further improve the known dental cleansing
apparatus in particular in respect of manipulation by the user and/or the service life of the

cleansing implement.

According to the present invention, there is provided an electrically powered dental

cleansing apparatus in which a cleansing implement with a central axis is coupled to driving

means for rotation about the central axis, wherein a resilient element having a plurality of

helical turns is provided to effect the coupling between the cleansing implement and the

driving means and wherein the resilient element includes a buffer zone enabling the éleansing

Q228> 2
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(11 has puIIed the shaft 18 into a retracted position g E;T
wrap of its section 22 and the stop means 25. As a resuy '
impl ement 19 pushed onto the shaft 18 occupi es equally A - acted-poshtijon
in the interior of the attachment 3. ‘As nentioned in thef o%%gxbﬁq FI( 2
shows the den- tal cleansing apparatus 1 in the on-posiftijon 9

i .
position, only part of the drive sleevg-11 continues tq He_in_the ar_ea o]

the vanes 9. By neans of the tight wap of section 22 {of the spring 21 and
the stop 24, the shaft 18 is in an advanced position. ! '

cl eansi ng ll;{jﬂ?érﬁé‘iﬁ%d IR drRid) i tS%HQi'xépYac@zEblé“i’é’iQﬂ?&eEQ &8h odler i the difeltibn'gE NI

v

from t he attacnment
. the central axis.

Preferably, the resilient element is in the form of a spring. There is thus no longer a
rigid connection between the cleansing implement and the dfiving means, but rather, these
parts are decoupled by means of a reSilient or yielding connection. The resilient or yielding
spring connection ensures an improved‘introduction of the cleansing implément into the
interproximal spaces, because these can be probed automatically, so to speak, thereby
avoiding improper manipulations due to, for example, inattentiveness on the user's part
and/or overloading of the cleansing implement which might be otherwise provoked by the

cleansing implement being wedged or seized.in the interproximal area.

The buffer zone created by means of the resilient element which enable‘s the cleansing

implement and the driving means to be displaceable relative to each other, allows a user to

slide the switch in the direction of the attachment, such that the resulting displacement travel
in the buffer zone can be used up again by a compression of the spring, so that the cleansing
implement itself is not displaced on encountering a resistance, for example. This has the
advantage that the cleansing implement will not be moved out of the attachment when the user
actuates the switch at 2 moment when the attachment faces a tooth surface and is thus unable
to enter an interproximal space. In consequence, rather than being moved rigidly out of the
attachment against the opposite tooth surface, the cleansing implement will remain in the
interior of the attachment until it encounters an interproximal space which it may then enter,
using,' where applicable, the force of the compressed spring or the resilient element. The
buffer zone of the resilient element or spring thus ensures ease of manipulation of the
cleansing implement by the user. Further, the buffer zone of the spring makes a threading aid

available to the user.

Still further, as the cleansing implement is introduced into the interproximal space,
the buffer zone acts to prevent the implement from buckling or breaking on improper

handling by its user. Instead, the cleansing implement is then returned to its safe seat within



REPLACEMENT SHEET 11 As set forth in the foregoing, i

shown in FIG 2, the notor 5 sets the drive, sleeve 117i
I ongitudinal- axis 4. As a result, the spring 21 which i
bearing tube 16 in a non-rotating relationship thereto
about the |longitudinal axis 4. Because the shaft 18 si

Fof at es equal |y
[ St i

the bearing tube 16 with a loose fit only, this rotatiop fannot as yet

transmtted to the shaft

the attachment against the force of the resilient element. The buffer zone thus also helps

prolong the service life of the cleansing implement.

Preferably, at least portions of the driving means are displaceably arranged in the

dental cleanSing apparatus, and that the buffer zone has a length corresponding approximately

to the length of travel through which the driving meéns are displaceable in the direction of

the central axis. As a result, the cleansing implement remains within the attachment also on
actuation or displacement of the switch through its entire, that is maximum, displacement

.travel, thus reliably avoiding the possibility of personal injury.

DPreferably, the resilient element provides a type of slip coupling or torgue
fransmission control device enabling the torque transmitted from the driving means to the

gleansing element to the limited. The option exists to arrange this slip coupling between the

resilient element, that is, the spring, and the cleansing implement and/or between the resilient
element, that is, the spring, and the driving means. This slip coupling has the advantage that
in normal operation of the dental cleansing apparatus the rotationally fixed transmission of
rotation from the driving means to the cleansing implement is ensured. However, in the event
that the cleansing implement seizes in an interproximal space due to, for example, an
improper manipulation by its user, or that the rotation of fhe cleansing implement is slowed
down for any other reasons, such variations of rotation of the cleansing implement are taken
up by the slip coupling. As soon as a predetermined braking torque acts oﬁ the cleansing
implement, the slip coupling will slip, thus cancelling the non-rotative connection between
the driving means and the cleansing implement. The slip coupling thus presents a torque
transmission control device. Damage to the user's teeth by a jammed and yet still rotating
cleansing implement is thus reliably avoided. Equally, slippage of the slip coupling ensures
that the cleansing implement cannot penetrate the user's gums and cause an 'mjurj. Only after
the cleansing implement is again freely movable will the slip coupling re-establish a non-
rotative connection with the driving means, enabling the user to proceed with interproximal
cleaning. It will be understood that the described slip coupling of the resilient element is also

suited to operate independently' of the buffer zone of the resilient element, that is, omitting
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18 wist hout further neans. This nmeans is nade avail : :
" tthe spring 21 which transmits the rota- tion also toF{E\ELgQWTT%ElEST
acconplished in that the diameter of the turns of section 22 of fhe spring
21 is slightly smaller than the dianmeter of the shaftisi jocansiny SHEEHhaft
18 to be encircled by the spring 21 tightly. The r o' Afy RbELoR~t+hete
transmtted to the shaft 18 al so sets-#he cleansing ifple Msﬁ iB
rotation which is push-fitted onto the shaft 18 in a hop-r ‘59
relationship thereto. The user is thus in a position {o}clean_ out
i nt er pr oxi mBloupfef adnd ! the demel éledmingMpsdaaNS- i ng inplement 19 as it
projects out of the attachnment 3. Now it may happen t ' ;
descri bed

Preferably. the—cleansing implement is adapted to be push-fitted onto a shaft

displaceable in the direction of the central axis.

Also preferably, the turns providing the slip coupling are carried by the shaft and are
of a diameter preferably slightly smaller than the diameter of the shdft.

In normal operation of the dental cleansing apparatus, the tight wrap of the spring
— around the shaft provides a non-rotative connection between the spring and the shaft and thus
the cleansing-implement. By contrast, when the cleansing implement exerts a braking torque
on the shaft, the turns of the spring will be "unwound” by the shaft such that the diameter of
the turns increases slightly. As a result, the shaft slips within the increased diameter of the
turns without compelling the spring to follow it in movement. Only when the braking torque
is no longer present. will the turns be reduced again in diameter, wrapping around the shaft
tightly, as a result of which a rotationally fixed transmission of rotation from the spring to.
the shaft and thus to the cleansing implement is reestablished. The slip coupling realized in
this manner affords great ease and economy of manufacture. Moreover, the siip coupling of
the present invention ensures reliable functioning for a prolonged period of operation without
the risk of wear induced malfunctions.

Preferably, .the driving means include a drive shaft displaceable in the direction of the

central axis, and that the resilient element is connected with the drive sleeve in a2 manner

preventing relative rotation. The buffer zone is realised in that the drive sleeve is arranged

to be displaceable in the direction of the longitudinal axis. As a result, the shaft and thus the
cleansing implement at the one end and the drive sleeve at the other end are displaceable
relative to each other. The slip coupling is realized in that the associated turns of the spring
wrap tightly around the shaft, thus ensuring a non-rotative connection between the shaft and
" thus the cleansing implement at the one end and the spring at the other end. To transmit this

rotationally fixed connection to the drive sleeve and thus to the driving means, the spring is
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.the.cl eansing inpl ement 19 seizes in an interproxi mal REJBLA@EMENJ SH:EET

eéxanpl e, very narrow. To avoid dam age to, the user's teeth and/nr

destruction of the cleans- .ing inplenent 19 in such an i of
the spring 21 acts as a slip coupling 27. The turns of tihe
spring 21 are wound onto the shaft 18 in such fashion _aILy
unwound with the spring 21 rotating and the shaft 18 npt ' ausiing

| ar ger . This enlarged di aneter enables the shaft 18

t ﬁ;ns of  Sg&dreBftd%¢itRithd BFive RldeDd i 4- non-roeA R Heliotship.

present invention constitutes an extremely simple and low-cost link between the buffer zone
and the slip coupling. Both the advantages of the buffer zone and the advantages of the slip
coupling set forth in the foregoing are reallsed solely by means of the correspondingly

configured sprmg

' [t is particularly suitable to provide the spring with two sections of different diameters.
The onpe section, in particular the larger-diameter section, serves to provide the buffer zone,

while the other section serves to provide the slip coupling.

The -bearing tube of the drive sleeve may serve to carry the shaft in addition to
receiving and supporting the spring. The bearing tube thus provides an easy way of fixedly

positioning the shaft and the spring in their proper locations.

.The spring may be fixedly secured in place by the stop means, preventing the spring
from slipping up and down on the shaft. This ensures safe functioning of the dental cleansing

apparatus in a straightforward and economical way.

Further features, advantages and application possibﬂiﬁes of the present invention will
become apparent from the _
subsequent description of embodiments illustrated in more detail in the accompanying
drawings. It will be understood that any single feature and any combination of single features
described and/or represented by illustration form the subject-matter of the present invention,

irrespective of their summary in the claims and their back-reference. In the drawings,

FIG. 1 is a schematic longitudinal sectional view of an embodiment of a dental

cleansing apparatus of the present invention in an off-position;

FIG. 2 is a schematic longitudinal sectional view of the dental cleansing apparatus of

30 FIG. 1 in an on-position; and
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+- 12 = drive sleeve 11 stops being transnmitted to the sh
ci eansi ng inplement '19. Only when the c]eansing inpl errer
and in a position to rotate again freely will the turns
the spring 21 encircle the shaft 18 again tightly, so t1a
of the drive sleeve 11 is transnitted via the spring 21fth t1h%ﬁéma191991
h
t

-

on to the cl eansing inplenent 19..The'§rip coupling 27
non-rotative connection between the drive sleeve 11 an
|nplenent 19 provided that a predetermnined braking tor

ot 1225 _,_.

UsS provides aﬁ
he cleansiTg

FIG. 3 is a schematic perspective view of a spring of the dental cleansing app
of FIGS. 1 and 2.

German Offenlegungsschrift DE 43 09 078 At describes an electrically powered dental
cleansing apparatus which is hereby incorporated in the disclosure content of the present
patent application by express reference both in its entirety and in respect of its individual
features. This known dental cleansing apparatus is the starting point for the embodiment of

a dental cleansing apparatus of the present invention as described subsequently.

Referr.ing now to FIGS. 1 and 2 of the drawings, there is shown a dental cleansing
apparatus 1 which is composed of a handle portion 2 and a push-on attachment 3. The handle
portion 2 and the attachment 3 are of a rod-shaped configuration extending in the direction
of a longitudinal axis 4 and are conventionally circular in cross-section. Located in the
interior of the handle portibn 2 is an electrically powered motor 5 which is electrically
connected to a source of power 6, in particular a rechargeable storage battery. By means of
a switch 7 slidable in the direction of the central/longitudinal axis 4, the motor 5 can be

turned on and off by a user.

‘The motor 5 includes a drive shaft 8 arranged in the longitudinal axis 4 and provided with

at least one,




on the cleansing inplenment 19 is not exceeded. If th
torque is exceeded, neaning in the ex- treng case that
irnpl ement 19 is brought to an involuntary stop, the sl

slip, thus canceling the non-rotative €oAnection betweg

11 and the cleansing inplement 19. By neans of the sl
thus possible to limt the torque to be transmtted to
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and extending in the direction of the longitudinal axis
4. The vanes 9 are in engagement with a cup-shaped re-
ceptacle 10 of a drive sleeve 11, with the inside of the
cup-shaped receptacle 10 being provided with longitudinal
rib members 12 corresponding in number to the number of
vanes 9, said rib members projecting radially inwardly
and extending equally in the direction of the longitudi-
nal axis 4. The drive shaft 8 and the drive sleeve 11
are thus connected with each other in a non-rotating re-
lationship.

The drive sleeve 11 is accommodated in the handle
portion 2 such as to bé displaceable in the direction of
the longitudinal axis 4. Further, the drive sleeve 11
has an annular groove 13 concentric with the longitudinal
axis 4 and engaged by a ledge 14 fixedly connected with
the switch 7. On displacement of the switch 7 in the
direction of the longitudinal axis 4, the ledge 14 engag-
ing the annular groove 13 causes at the same time a dis-
placement of the drive sleeve 11 in the corresponding
direction. As this occurs, the annular groove 13 makes
it possible for the drive sleeve 11 to rotate about the
longitudinal axis 4 in any position of the switch 7.
Still further, the lengths of the vanes 9 and the longi-~
tudinal rib. members 12 are selected such that the non-
rotative connection between the drive shaft 8 and the
drive sleeve 11 is maintained in any position of the
switch 7. ’

Abutting against the ledge 14 is a helical spring 15
bearing against an inner wall of the handle portion 2.
The helical spring 15 urges the ledge 14 and thus the
switch 7 into an off-position illustrated in FIG. 1. In

non-rotating relationship, slipping accordingly, de- Hends in partrcuf
t

the dianmeter and on the nunber and the spring constan

: of
section 22 &% %ﬁ*ﬁrﬁf@ﬁﬁ' vane(s) 9 projecting radially outwar

S

alf on



Unli ke the enbodi ment described, it is also possi- bl eRERfipﬁ ER]E MIS;HEET

coupling, in section 23 of the spring 21, in,particul gt
di aneter of the bearing tube 16. In this construct R@LQ"{L 1N
necessary to connect section 22 of the 8pring 21 with Shatt-o
non-rotating rel ati onship. Mor eover, the possibility t@\é ro [
two slip couplings, one in section 22 and the other in tﬁ 39:9%

spring 21.
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this off-position, the cup-~shaped receptacle 10 of the

drive sleeve 11 encompasses the wvanes 9 of the drive
shaft 8 nearly completely. The drive sleeve 11 is then
in a position remote from the attachment 3. The switch 7
coupled to the drive sleeve 1l is thus equally in a posi-
tion remote from the attachment 3. '

A}

When the user displaces the switch 7 along the
longitudinal axis 4 in the direction of the attachment 3,
the switch 7 reaches an on-position illustrated in FIG.
2. In this on-position, the vanes 9 of the driwve shaft 8
are only partially in the area of the longitudinal rib
members 12 of the drive sleeve 11. The drive sleeve 11
and the switch 7 are thus in a position close to .the
attachment 3.

When the user releases the switch 7, the helical
spring 15 urges the switch 7 together with the drive
sleeve 11 back into the off-position. While the motor 5
is disabled in the off-pdsition, the motor 5 is enabled
in the on-position of the switch 7, setting the drive
shaft 8 in rotation. In consegquence, in the on-~position
also the drive sleeve 11 is set in rotation wvia the wvanes
9 and the longitudinal rib members 12.

Extending from the drive sleeve 1l in the direction
of the longitudinal axis 4 is a bearing tube 16 which is
aligned with the attachment 3. The bearing tube 16 has a
bore 17 concentric with the longitudinal axis 4 and re-
ceiving therein a free end of a shaft 18 with a loose
fit. The shaft 18 is arranged in the longitudinal axis
4. The diameter of the shaft 18 is slightly smaller than
the diameter of the bore 17, thus enabling the shaft 18
to rotate inside the bore 17 and to be displaced in the
direction of the longitudinal axis 4. |

ofte
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Another hazard of inproper manipulation of the a
‘exanpl e, when the attachment 3, in- stead of being o
i nt erproxi mal space on dis- placenent of the switch !
on- position, encounters the user's tooth surface. |
be possible for the cleansing inplenent 19 to be adva
attachment 3 w thout further means, but it would buch
tooth sur- face. In order to preclude this situation
teeth or guns could be damaged or injured and/or the
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the handle portion close to the attachment 3 in a manner
not shown in greater detail. At this location, an elon-
gate, thin and flexible cleansing implement 19 is push-
fitted onto the end of the shaft 18 in a non-rotating re-
lationship in a manner equally not shown in more detail.

The cleansing implement 19 is guided inside the attach-

ment 3 which has at its free end a bight portion 20 serv-
ing to improve manipulation by the user. In the position
illustrated in FIG. 1, the cleansing implement 19 is com-

" -pletely retracted within the attachment 3. In the posi-

tion shown in FIG. 2, the cleansing implement 19 is par-
tially outside the attachment 3, part of its length thus
extending out of the attachment 3. :

Push-fitted onto the shaft 18 is a spring 21 which
is illustrated in FIG. 3. The spring 21 includes a plu-
rality of helical turns and is comprised of two sections
22, 23. In section 22,- the turns are of a diameter
slightly smaller than the diameter of the shaft 18, while
the turns of section 23 are of a diameter slightly
greater than the outside diameter of the bearing tube 16
of the drive sleeve 1l1. In section 22, the individual
turns of the spring 21 are arranged in close proximity to
each other, whilst most of the turns of section 23 are
arranged at' a relative spacing. In the present embodi-.
ment, section 22 of the spring 21 has about twenty turns,
and section 23 has about twenty-five turns.

Section 22 of the spring 21 is push-fitted onto the
shaft 18. The turns of section 22 being slightly smaller
in diameter than the shaft, the spring 21 wraps tightly
around the shaft 18. To prevent section 22 of the spring
21 from slipping relative to the shaft 18 in the

Zzone



11 to*be displaced towards the anposition Wi t hout t hiRq

sane tinme a displacenent of the shaft 18 and thus of thhgrs

i npl ement 19. The drive sleeve 11 and the cl eansi ng i mpfeEnent -19:d
di spl aceabl e rel ative to each other in the direction o he | ongit
axis 4. In the event of a non-displaceabl e or bl ockpdj cohBiAUDI999f
cl eansing inplenent 19, the dis- placéhéﬂlfbf the drive pleeve 11 to
the on-position thus occurs against the pressure of the turns of—sect+o
of the spring 21. \Wen bl ockage of the cleansing im plenent 19 is

rel eased, the conpressed spring 21 operates to advance the cleansing
i mpl enent 19 B%RCBHEoR hafahes nlongktudingl t BEign Yot t FEAPSCLLive stop

means 24, 25 is provided on the shaft 18 at either end of
section 22, both of said stop means being fixedly con-
nected with the shaft 18. 2another function served by the
stop means 24 and 25 is to prevent the shaft 18 from be-
ing'pulled out of, or pushed into, the handle portion 2
completely when the cleansing implement 19*is pulled off
from or pushed onto the shaft 18. '

' The section 23 of the spring 21 adjoining the sec-
'tion 22 is arranged at the end of the section 22 remote
from the attachment 3 and has part of it pushed onto the
shaft 18, and the. remainder onto the bearing tube 16.
'The section 23 of the spring 21 extends as far as into
the area of the annular groove 13 of the drive sleeve 11
‘where the spring 21 is non-rotatably located on the drive
_sleevé 11 by means of a hook-shaped free end 26.

FIG. 1 shows the dental cleansing apparatus 1 in the
off-position. The drive sleeve 1l encompasses the vanes
9 completely. The spring 21 located on the drive sleeve
11 has pulled the shaft 18 into a retracted position by
means of the tight wrap of its section 22 and the stop
means 25. As a result, the cleansihg implement 19 pushed
onto the shaft 18 occupies egqually a retracted position
in the interior of the attachment 3.

As mentioned in the foregoing, FIG..Z shows the den-
tal cleansing apparatus 1 in the on-position. In this
position, only part of the drive sleeve 11 continues to
be in the area of the vanes 9. By means of the tight
wrap of section 22 of the spring 21 and the stop 24, the
shaft 18 is in an advanced position. This causes the
cleansing implement 19 to occupy equally an advanced po-
sition, protruding from the attachment 3.



The l.ength of the buffer zone 28 in the direction of th X

4is- selgect ed such as to correspond at . least to the |e %PEA@EMENT SHEET
t hrough which the drive sleeve 11 is displaceable in 70

| ongi - tudinal axis 4 fromthe off- to the on-positign EP{RCFN&%@ gél { t he
drive sleeve 11 can be displaced-conpletely fromthejo Pgdh&% n shbw1 I n
FIG | into the on-position shown |n'EE§L'2 wi t hout S nent
nmotion being transnmitted to the shaft 18 and on to the clean5|nq,|ng efrent
19. Instead, the entire dlsplacenent notion is takenjup in the buffer yone
28 of the spring 21 Fy a EE| tive dl%ﬁ cenent of t.h and
the shaft 18 whilBSaS&thefEre: tPmtRhetSpPPRINI1 i Che on-position

shown in FIG. 2, the motor 5 sets the drive sleeve 1l in

rotation about the longitudinal axis 4. As a result, the
spring 21 which is fitted onto the bearing tube 16 in a
non-rotating relationship thereto rotates equally about
the longitudinal axis 4. Because the shaft 18 sits in
the bore 17 of the bearing tube 16 with a loose fit only,
this rotation cannot as yet bhe transmitted to the shaft
18 without further means. This means is made available
by section 22 of the spring 21 which transmits the rota-
_tion also to the shaft 18. This is accomplished in that
the diameter of the turns of section 22 of the spring 21
is slightly smaller than the diameter of the shaft 18,
causing the shaft 18 to be encircled by the spring 21
tightly. The rotary motion thereby transmitted toc the
shaft 18 also sets the cleansing implement 19 in rotation
which is push-fitted onto the shaft 18 in a non-rotating
rélationship thereto. The user is thus in a position to
clean out iﬁterproximal areas using the rotating cleans-
ing implement 19 as it projects out of the attachment 3.

Now it may happen that in the on-position described

the cleansing implement 19 seizes in an interproximal
U épace which is, for example, wvery narrow. To avoid dam-
age to the user's teeth and/or destruction of the c¢leans-
ing implement 19 in such an event, section 22 of the
spring 21 acts as a slip coupling 27. The turns of sec-
tion 22 of the spring 21 are wound onto the shaft 18 in
such fashion as to be practically unwound with the spring
21 rotating and the shaft 18 not rotating, causing the
diameter of the turns of section 22 of the spring 21 to
become slightly larger. This enlarged diameter enables
the shaft 18 to slip beneath the turns of section 22 of
the spring 21. Accordingly, the rotary motion of the



Conpr.essed, until the free end of the bearing tube 16 e.drive.sleev
11 abuts the stop neans 25 of the shaft 18. The conpl . ‘%Mm R
preferably integrally nade of a plastic material. The ot 8 S E b
made of plastic, Wich enables the stop neans 24, 25t e fqﬂzp nﬁg tdg
shaft 18 by induction welding. The spring 21 is bent ffo ®, §t B
spring wire in accordance with FIG 3~ #Hroughout this|specification |
unl ess the context requires otherw se, the word "conprjse", or variations
such as "conprises” or conprising” or the term"incl udes- e ‘
thereof, will pe understoqd to inply the inclusion of a stated ele t or
i nteger or (FObY® ofLEFP¥ReMts TFOR t%ﬁt‘a‘i‘% GEASEE SERe é&l%@?oﬁhﬁftgﬁ'@ ot her

el ement or iadgehe otlgansingf impdemeht 9. nt@YEy Swhen thes clegasdng n
added to any B TeRETE ) 4o 18 R STe8eth el 35 Wt ROTAERS b raE ot
i nvention giagainhfreehy esddntile fwatsiref cectieon rdZnefokhes sprainged are
included in §i'0£'né£'rcle the shaft 18 again tightly, so that the rota-

tion of the drive sleeve 1l is transmitted via the spring

21 to the shaft 18 and on to the cleansing dimplement 19.

The slip coupling 27 thus provides “a non-rotative
connection between the drive sleeve 11 and the cleansing
implement 19 provided that a predetermined braking torque
on the cleansing implement 19 is not exceeded. If this
particular braking torque is exceeded, meaning in the ex-
treme case that the cleansing implement 19 is brought to
an involuntary stop, the slip coupling 27 will slip, thus
canceling the non-rotative connection between the drive
sleeve 11 and the cleansing implement 19. By means of
the slip coupling 27 . it is thus possible to limit the
torgque to be transmitted .to the cleansing implement 19.
The amount at which the slip coupling starts canceling
the non-rotating relationship, slipping accordingly, de-
p'ends in particular on the diameter and on the number and
the spring constant of the turns of section 22 of the
W spring 21.

Unli]_ce the embodiment described, it is also possi-
ble to provide a slip coupling in section 23 of the
spring 21, in particular on the outside diameter of the
bearing tube 16. In this construction, it would be
necessary to connect section 22 of the spring 21 with the
shaft 18 in a non-rotating relationship. Moreover, the
possibility exists to provide two slip couplings, one in
section 22 and the other in section 23 of the spring 21.
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resilient elenent having a plurality of helical turns is ovi-tdedto—ef EI.
the coupling between the cl eansing inpreﬂ C and the dri %@g

wherein the resilient elenent includes a buffer zone ena)l ndpgggﬁ% ns nb
i npl ement and the driving nmeans to be displ aceable rel at to-cach Qi her

in the direction of the central _axi }
, Another hazard o improper manipulakion of the
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apparatus exists, for example, when the attachment 3, in-
stead of being opposite an interproximal space on dis-
placement of the switch 7 from the off- to the on-
position, encounters the user's tooth surface. 1In this
'event, it would be possible for the cleansing implement
19 to be advanced out of the attachment 3 without further
means, but it would buckle on contact with the tooth sur-
face. In order to preclude this situation in which the
user's teeth or gums could be damaged or injured and/or
.\,f . the cleansing implement 19 destroyed, the spring 21 in-
cludes a buffer zone 28. With the buffer zone 28 it is
possible for the switch 7 and thus also the drive sleeve
11 to be displaced towards the on-position without this
_involving at the same time a displacement of the shaft 18
and thus of the cleansing implement 19. The drive sleeve
11 and the cleansing implement 19 are thus displaceable
relative to each other in the direction of the longitudi-
nal axis 4. In the event of a non-displaceable or
blocked condition of the cleansing implement 19, the dis-~
placement of the drive sleeve 11 towards the on-position
thus occurs against the pressure of the turns of section
23 of the spring 21. When blockage of the cleansing im-
\— plement 19 is releaséd, the compressed spring 21 operates
to advance the cleansing implement 19 out of the attach-
ment intoc the on-position. '

The length of the buffer zone 28 in the direction of
the longitudinal axis 4 is selected such as to correspond
at least to the length of travel through which the drive
sleeve 11 is displaceable in the direction of the longi-
tudinal axis 4 from the off- to the on-position.
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slightly smal ['er than

displacement of the drive sleeve 11 and the shaft 18 while at the same time the spring 21 is
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Compressed, until the free end of the bearing tube 16 of the drive sleeve 11 abuts the stop

means 25 of the shaft 18.

The complete drive sleeve 11.is preferably integrally made of a plastic material. The
— * shaft 18 is equally made of plastic, Which enables the stop means 24, 25 to be fastened to the
shaft 18 by induction welding. The spring 21 is bent from a length of spring wire in

accordance with FIG. 3.

Throughout this specification, unless the context requires otherwise, the word

~ "comprise", or variations such as "comprises" or comprising” or the term "includes" or

variations thereof, will be understood to imply the inclusion of a stated element or integer or

group of elements or integers but not the exclusion of any other element or integer or group

of elements or integers. In this regard, in construing the claim scope, an embodiment where

one or more features js added to any of the claim is to be regarded as within the scope of the
invention given that the essential features of the invention as claimed are included in such an

_embodiment. |
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shaft with a loose fit and/or having the resilient el enent !
Mg H&%sadefﬁx'i&amé'pi’&eﬁ’ﬂﬂaé:ﬁfoﬁ%réﬁs fdiRwyed in anylone of clains |

it. 8.

to 6, wherein the

A L An electrically powered dental cleansing apparatus in which a cleansing implement
?., . N .. .. . L . R
- with a central axis is coupled to driving means for rotation about the central axis, wherein a

~ resilient element having a plurality of helical turns is provided to effect the coupling between

the cleansing implement and the driving means and wherein the resilient element includes a
buffer zone enabling the cleansing implement and the driving means to be displaceable

relative to eac er in the directi ' is.

2. The dental cleabsing apparatus as claimed in claim 1, wherein at least portions of the

driving means are displaceably arranged in the dental cleansing apparatus, and that the buffer
zone has a length corresponding approximately to the length of travel through which the

driving means are displaceable in the direction of the central axis.

3. The dental cleansing apparatus as claimed in any one of the preceding claims, wherein

the resilient element provides a type of slip coupling or torque transmission control device
enabling the torque transmitted from the driving means to the cleansing element to the
limited.

4, The dental cleansing apparatus as claimed in any one of the preceding claims, wherein

o—

the cleansing implement is adapted to be push-fitted onto a shaft displaceable in the direction

of the central axis.

5. The dental cleansing apparatus as claimed in _claim 4 wherein the turns providing the

slip coupling are carried by the shaft and are of a diameter preferably slightly smaller than
the diameter of the shaft.

6. The dental cleansing apparatus as claimed in claim 5, wherein the shaft is provided

with at least one, preferably, two, stop means which position the turns of the slip coupling

in their proper location relative to the shaft in the direction of the central axis,
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nmul, the resilient elenent is connected with the drive
eventlng relative rotation. 9. The dental cleansing

as clalned in any one of the preceding clains, wherein the

el ement includes two sections I8 -different di aneters in the

of the central axis. 10. An el eetrically powered dental

apparatus, as clainmed in any one of the preceding clains, wherein

ent el ement conprises a spring. 11. An el ectrically powered

dental cl eansi ”grrfép&’é}{té’ttéféanﬁﬁgsabﬁé}%lu@'ak ¥iaied B Sﬁi‘oﬂ@é?&l&ﬂ&%‘% b wheleHd fHace

to the dr awn

drzve sleeve includes a bearing tube arranged in the direction of the central axis, said bearing
tube receiving therein the shaft with a loose fit and/or having the resilient element push-fitted

onto it.

8.  The dental cleansing apparatus as claimed in any one of clalms 1 to 6, wherem the

driving means include a drive shaft dlsplaceable in the direction of the central axis, : and that

the resilient element is connected with the drlve sleeve in a manner preventing relative

* rotation.

7

9. The dental cleansing apparatus as claimed in any one of the preceding claims, wherein

the resilient element includes two sections of different diameters in the direction of the central

axis.

5.

10. © An electrically powered dental cleansing apparatus, as claimed in any one of the

_preceding claims, wherein the resilient element comprises a spring.

l_l_. An electrically powered dental cleansing apparatus substantially as herein described -

~ with reference to the drawings.
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Abstract of the Disclosure

The invention is directed to an electrically powered
dental cleansing apparatus (1) in which a cleansing im-
plement (19) is_coupled'to a drive sleeve (1ll) and is
adapted to be set in rotation about a longitudinal axis
(4). According to the invention, coupling }s effected by
means of a resilient element, in particular a spring
(21), which includes a slip coupling (27) and/or a buffer
zone (28). Under normal conditions, the slip coupling
(27) provides a non-rotative connection between the drive
'sleeve'(ll) and the cleansing implement (19). However,
in the event of the cleansing implement (19) seizing in
an interproximal space, for example, the slip coupling
(27) will slip, thus avoiding potential damage. The
buffer zone (28) acts to prevent displacement of the
cleansing implement (19)--although intended by its user--
in cases where, for example, the cleansing implement (19)
is positioned against a tooth surface rather than in an
interproximal space.
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(FIG. 2)




