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piston into an oscillating rotation of the driv- LPA S.A., a Societe
anonyme arganised under  ing sleeve. 'A plug member attached bush-  50 the
laws of Switzerland of 39, rue Peillonnex,  like to the leading end of the
driving sleeve 1225 Chene-Bourg, Switzerland, do hereby  serves for
receiving the treatment instru- 5   declare the invention, for which we
pray that  ments. The liquid duct in the casing for a Patent may be granted
to us, and the  feeding the spraying nozzle includes e.g. an method by
which it is to be performed to  annular space concentrically surrounding
the  55 be particularly  described  in and  by the  motor cylinder, an
opening in the peripheral following statement:-                    wall of
the driving sleeve and the internal 10     The invention relates to a
hand-held  space thereof which is in communication device for -body care,
in particular for tooth  with the bush-like plug member. care and mouth
care, comprising a casing    These known devices require a plurality  60
serving as a handle and housing a hydraulic  of cooperating movable parts,
because of the piston motor, an instrument holder supported  motion
converters. Due to their mechanical 15   by the casing and adapted to be
oscillatably  friction, they cause abrasion effects and re- driven by the
hydraulic motor, a liquid inlet  duce the efficiency of the drive, and
further- duct in the casing connectable to an external  more the path of
the feed pipe for the spray-  65 liquid pump for feeding pulsating liquid
to  ing nozzle in the casing with the inclusion the hydraulic motor, at
least one adjustable  of the motion converter is rather complicated. 20
valve for switching the hydraulic motor on or    The object'of this
invention is to provide off, and treatment instruments constituted  such a
hand-held device having a consider- by a toothbrush and spraying nozzle
adapted  ably simplified hydraulic piston motor which  70 to be
interchangeably pushed onto the instru-  avoids the need to provide a
motion conver- ment holder.                             ter and permits the
instrument holder or a 25    In such known hand-held devices (German  shaft
forming or supporting this instrument patent specification 1,802,838,
German Offen-  holder to be directly driven in an oscillating
legungsschriften 2,109,005 and 2,109,006) the  manner.
75 hydraulic piston 'motor is arranged concen-    According to the
invention there is pro- tric with or in the longitudinal axis of the  vided
a 'hand-held device for body care, in 30  casing. During the operation of
the hydraulic  particular for tooth and mouth care, compris- motor, the
piston thereof is reciprocably  ing a casing serving as a handle and
housing driven in the axial direction of the casing by   a hydraulic piston
motor, an  instrument  80 the pressure pulses produced by the liquid
holder suported by the casing and adapted to pump and sets the instrument
holder into an  be oscillatably driven  by the  hydraulic 35   oscillating
rotary motion about its longitudinal  motor, a liquid inlet duct in the
casing con- axis by means of a motion converter. The   nectible to an
external liquid pump for feed- hydraulic motor is inoperative when a
pushed-  ing pulsating liquid to the hydraulic motor  85 on spraying nozzle
is used which is fed  at least one adjustable valve for switching through
the liquid duct in the casing.   the hydraulic motor on and off, and treat-
40    The motion converter consists e.g. of a  ment instruments constituted
by a tooth- driving sleeve which is freely rotatably, but  brush and
spraying nozzle adapted to be inter- axially non-displaceably mounted in
continua-  changeably  pushed' onto  the  instrument 90 tion of the motor
cylinder and has a helical  holder, the piston of the hydraulic motor
groove provided in its peripheral wall. The   being arcuate in the
direction of its stroke 45  leading end of the piston enters into the driv-
and being connected to a shaft carrying the ing sleeve and supports a
radial pin which  instrument holder, which shaft is mounted in engages into
the helical groove and thus con-  the casing and is rotatable about its own
longi- 95 verts the axial reciprocatory' motion of the  tudinal axis by the
piston, which axis is con-   
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centric with a circle extending through the  smooth axial bore of the
casing body, where- curved longitudinal axis of the piston and is  in this
axial bore can be constructed suffil-. perpendicular to the plane of the
circle, and   ciently long for stable mounting. A long bear- a return
spring for the piston being connected  ing bore is favourable in view of
the fact that 5   between the shaft and a stationary part of  the driven
toothbrush is 'often subjected to  70 the device                  rather
strong pressure in use. The invention has the great advantage     Since no
sealing rings are required for the that the piston of the hydraulic motor
may  hollow shaft, all problems are avoided which be substantially rigidly
connected directy to  are connected with the friction and ageing 10   the
shaft supporting the instrument holder.  of the sealing rings as well as
with the phy-  75 preferably by means of an arm formed on the  sical and
chemical change of the sealing outer end of the piston, so that the driving
material by toothpaste penetrating .therein. mechanism  comprises only a
single moving   The easy mobility thus obtained of the shaft part and no
centering or guidance. for the  improves considerably  the oscillation be-
15   piston is required. in the motor cylinder.  haviour so that the
instrument holder can be  80 Preferably the motor cylinder is also arcu-
driven with a high degree' of efficiency. ately curved in the piston stroke
direction   Moreover, owing to the use of the hollow like the piston, which
is advantageous for  shaft and the tube for the spraying nozzle reasons of
space saving and avoiding super-  feed pie the path of this' liquid pipe
within 20  flous cylider space, and the piston being sur-  the casing is
simplified, superfluous internal  85 roundedwith play by the motor
cylinderand   spaces being largely avoided in which air being sealed
preferably by means of a sleeve  inclusions uld be formed. only at the end
at which it extends fromt the   The inner coecting tube  consists prefer-
cylinder.                        ably not only of a flexible material, but
also 25     The oscillatory system formed by the piston   a sufficiently
elastic material in such a manner  90 and the shaft with the instrument
holder as  that in the operation of a driven instrument well as the return
spring operates with an  it effects a certain additional resetting force,
oscillation frequency of at least 20 Hz, pre-  which has been found to be
advantageous for ferably between 40 to 60 Hz, the liquid  the oscillation
behaviour of the whole oscilla- 30   pump being appropriately dimensioned.
The   tion system.                                        95 piston
oscillation is further considerably im-   Embodiments of the present
invention will proved in this case by elastic abutments  now be described,
by way of example, with which  determine the maximum stroke of the
reference to the accompanying drawings, in piston. Under certain
circumstances, even  which:- 35   higher oscillation frequencies up to e.g.
100     Fig. 1 is a longitudinal section through a 100 Hz  may be obtained.
hand-held device for tooth and mouth care The motor cylinder may be
costructed  with a push-on toothbrush attached and fitted rectilinearly.
In this case it must merely be  with a hydraulic motor according to the
dimensioned large enough in order to receive  invention, 40   the curved
piston. The return spring for the   Fig 1a is a longitudinal section
through a 105 piston consists preferably of a helical spring  spraying
nozzle which can be attached to the which surrounds the shaft
concentrically and  device according to Fig. 1 in place of the the spring
tension of which can be adjusted  push-on toothbrush, even afterthe
assembly.                     Fig.  2 is a section on the line II-II. of 45
The hand-held device according to the  Fig. 1,
110 invention is preferably so arranged that it    Fig. 3 is a section on
the line III-III  of can be operated  her with a push-on tooth-  Fig. 1
through the hydraulic motor, brush driven by the hydraulic motor, or with
Figs. 4 to 6 are diagrammatic views illus- a     push-on sprayingzzle
which, upon adjust  trating the three operational states of  the 50   ment
of. an. appropriate valve, is fed through  device, namely operation of the
liquid pump  115 the hollow instrument holder with the liquid  during
idling (Fig. 4), operation of the hand- stream delivered by the external
liquid pump.  held device with a driven toodthbrush (Fig. According to a
further feature of the inven-  5), and operation of the device with a
spray- tion, the shaft mouting the instrument holder  ing nozzle fed with a
liquid (Fig. 6), and 55  is hollow, the inner duct of which constitutes
Figs. 7a and 7b is an axial section through  120 a section of the inner
spraying nozzle feed  a second embodiment of the device with push- pipe,
and the rear end of this hollow shaft  on toothbrush, is connected to the
liquid inlet duct in the   Fig. 8 is an axial section of the forward casing
by a flexible tube which is freely mov-  portion of th'e device with a
spraying nozzle 60   able over at least a portion of its length.  fited
thereon, and                    125 



Thereby the important advantage is obtained    Fig. 9 is a section on the
line IX-IX  of that  the  instrument holder or the hollow   Fig.7 shaft
need not be mounted in sealing rings      According to Fig. 1 the device 1
comprises of any kind, but it is sufficient to arrange  a casing 4 serving
as a handle having a push 65  the shaft freely rotatable in a substantially
on toothbrush 2 attached thereto, the casing  130    3
1,552,539                3 4 being closed at its rear. end   and hav-  in
Fig. 1 the valve head 37 is located seal- ing a body 6 inserted into the
front end  ingly in a rear O-ring 39 and thereby shuts thereof. The body 6
has two connecting tubes   off the feed pipe to the short duct 29 and 7 and
8 for the connection of flexible tubes  thus to the other valve 31, whereas
the duct 5   which form  the liquid feed  pipe and the   27 is connected to
the duct 28 through the  70 liquid return pipe, respectively. These tubes
O-ring 40 and therefore to the liquid return (not illustrated) connect the
device to a liquid  pipe to the liquid pump. The device is there- pump
which is also not illusrated and which  fore in the idling operating
position, as will produces a pulsating liquid jet.            be
illustrated below with reference to Fig. 10     The forward end of the body
6 has attached   4. When the slider member 38 and the valve  75 thereto an
annular flange 9 onto which a  plunger 36 are pushed forwardly, the valve
removable cover cap 10 snap fits. A central  head 37 then tightly engaging
into the 0-ring bore 12 of the body 6 has a hollow shaft  40, shuts the
liquid return pipe, and opens 13 mounted therein which is oscillatable
about  the short duct 29 to the valve 31. 15  its longitudinal axis and the
forward end 14  This valve 31 also has a valve plunger  -80 of which
projects with play through a central  42 with a valve head 43 forming a
closure opening 11 of the cover cap. 10. This for-  member and co-operating
with an O-ring 44. ward -end 14 of the hollow shaft 13 is pro-  The valve
plunger 42 has an actuator pi 45 vided with a detent profile for pushing
there-  which projects at the front through an open- 20   on the toothbrush
2 or alternatively a spray-  ing 47. of the cover cap 10 and under the  85
ing nozzle 3 which is illustrated in Fig.  action of a helical spring 46
assumes the posi- 1a. Thus the hollow shaft 13 forms an instru-  tion
illustrated in Fig. 1 in which. the valve ment holder.
head 43 tightly engaging in the O-ring 44 The rear end of the body 6 has
attached  shuts the inlet to the tube 33 and thereby 25  thereto a
hydraulic motor 15 which will be  to the hollow shaft 13. In this position,
when   90 described hereafter with reference to Figs.. 2   the valve 30
shuts the liquid return pipe, the and 3. The motor 15 has a piston 17
directly  hydraulic motor 15 is driven and thereby and non-rotatably
connected to the hollow   the push-on toothbrush is moved oscillatingly.
shaft 13 'and oscillates this hollow shaft 13   When the actuator pin 45 is
pressed in against 30   about its longitudinal axis.            the action
of the spring 46 and therefore the  95 Liquid ducts 25 ..to 29, a three way
valve  valve head 43 is. displaced out. of the O-ring 30 and a shut-off
valve 31 serving as a  44, access to the tube 33 and to the inner
change-over valve are disposed in the body   duct 35 of the hollow shaft is
opened, so that 6. The duct 25 connects the inlet tube 7 'of  then a
spraying nozzle 3 can be fed. The two 35  the body to the inlet tube 23 of
the hydraulic  last-mentioned operational states of the device  100 motor
15, and the duct 26 connects the out-  will be described in more detail
with refer- let tube 24 of the hydraulic motor 15 to the   ence to the
Figs. 5 and 6. duct 27 which extends transversely past. the  In order to
perfectly seal the outlet loca- central bore 12 to the inlet of the valve
30. The   tions of the hollow shaft 13 from the body 6 40   duct 28 which
is disposed parallel to the   and simultaneously 'to ensure the mobility
105 duct 27 connects one outlet opening of the  the shaft 13 and actuator
pin 45, two trun- valve 30 to the outlet tube 8 of the device  cated
cone-shaped sealing sleeves 48 and 49 1 and thus to the liquid return pipe.
The   of a flexible' material for example rubber, short duct 29 connects
the other outlet open-  are provided the forward ends of which are 45  ing
of the valve 30 to the inlet of the shut-  tightly
clampedtotheperipheryofthehollow  110 off valve 31. A flexible tube 33 is
substan-  shaft 13 and the actuator pin 45, respectively, tidally freely
movable within the casing 4 and.  and the rear ends of which are tightly
clamped connects the outlet tube 32 of the valve 31'  between the body 6
and the annular flange 9. to the rear end 34 of the hollow shaft 13.  Both
sealing sleeves 48 and 49 are for ex 50  fixing clips 52 and 53 ensuring a
sealed con-  ample as shown in Fig. 1, constructed in one 115 nection
between the tube ends of the tubes   piece, or may be separate parts. 32
and 33 respectively'.The inner duct 35    Since the hollow shaft 13 is
connected to of the hollow shaft 13 terminates at the for-.  the stationary
body 6 by means of the flexible 



ward shaft end 14 and together with the tube   tube 33, :no further seals
need be present 55   33 and the short duct.29 forms the liquid   between
this hollow shaft 13 and the body  120 feed pipe for a spraying nozzle
3pushed onto   6: In particular no O-rings are required in the. forward end
of the shaft 14. The valve   which this hollow shaft must be rotatable, so
30 permits the hand-held device to be switched  that the. friction  losses
which are normally on and off while the liquid pump operates,  associated
with such  a shaft mounting are 60   and for this purpose the valve
plunger. 36   avoided. The  ial displaceability  of the  125 is adjustable
together with the valve head 37   hollow shaft 13 is limited by an integral
for- forming the closure member, by means of.  ward shoulder 50 and by a
rear bush 51 slider member 38 w hich projects outwardly  located on the
hollow shaft 13. Within nor- through an elongate. slot 41 of the casing  4.
mal tolerances the axial displacement may 65   In the position of the valve
30 illustrated  amount to approximately 0.3 mm.        130    4
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hydraulic motor sleeve 59 mounted rigidly on the hollow 15 comprises the
piston 17 which is movabe shaft 13. This sleeve 59 has axial inner in:a
motor cylinder 16 with rather large play. grooves and is non-rotatably
secured to the The piston 17 and cylinder 16 are arcuate in rear region of
the hollow shaft 13 provided 5   the stroke direction, their curved axes
lying   with the longitudinal ribs 22, the ribs en-  70 on: a circle which
is concentric with the longi- gaging in the grooves.The leading spring.
tudinal axis of the hollow shaft 13. A flange end 55 is radially bent away
and engages in 18 fixed to the open cylinder end supports  a radially
directed groove 57 of a. securing O-ring 19 sealing the piston 17. The
member 58 which is formed by a radial 10   piston 17 is non-rotatably, but
axially displace   projection at a front flange 59a of a sleeve  75 ably
secured to the hollow shaft 13 through  59, and is therefore non-rotatably
connected the intermediary of an integral arm 20 and  to the hollow shaft
13. ,The fange 59a has sleeve  21, the hollow shaft 13 having longi-  an
annular groove for receiving the front end tudinal ribs 22 which engagein
axial grooves  of the spring. The rear end 56 of the spring 15  in the
inner periphery of the sleeve -21 sur-  which is also radially bent away is
secured  80 rounding the hollow  shaft 13. The axial  against  displacement
in the circumferential mobility of the piston 17 permits automatic
direction by a securing member 60 which is cente'ring thereof  in- relation
to the motor  formed on an arm 62 rigidly connected to the cylinder 16, so
that  one-sided pressure  body 6 or the moto cylinder 16. This secur- 20
against the O-ring 19 or oblique positioning  ing member 60 arcuately
surrounds the heli-  85 of the piston in the cylinder is avoided,- when
cal spring 54 which is not pre-tensioned in the hollow shaft 13 moves
within its axial play  the axial direction, over a portion of the pen- and
above all when it is pressed rearwardly  phery thereof and comprises on its
side remote by the contact pressure exerted by the user  from the front
spring end a plurality of equi- 25   of a toothbrush. Thus the:movement
path  angularly radially-directed grooves 61  into  90 and the position of
'the piston  17 are defined  which the spring end 56 is selectively insert-
without special centring or guiding members  able. by the sliding
satthereof on the hollow shaft   In this manner the pre-tensioning of the
13, 'and large tolerance demands need not be  spring, i.e. its torsion
tension, can be con- 30  fulfilled.
veniently adjusted even after assembly, by  95 The inlet and outlet
openings of the motor  selecting a suitable radial groove 61  for cylinder
16 formed by inlet and outtlet tubes  r ving the spring end 56. This avoids
the 23 and 24, respectivy, lie  adjacent each  difficulty of having to
select a helical spring other as can be seen in Fig. 3 at the inner  of
predetermined length and spring charac- 35   cylinder end remote from the
piston exit end,  teristic prior to assembly. The stroke ofthe 100 or are
at least ap      tel disposed dia-  piston 17 is limite  in both directions
Ib metrically opposite. They may alternatively   stationary abutments 63
and 64 which are be disposed at orin the region of the oppo-  consistuted
preferably by :rubber buffers, to sitely disposed cylinder ends; Inlet and'
outlet  avoid noise and hard piston impacts . The 40   openings are
connected together in all posi-  abutment 63 (Fig. 2) fixed to the arm 62
105 tions ,of the piston, in particular in the rest  co operates with the
securing member 58 and position of the piston 17 illustrated in Fig.
defines the rest position of the piston 17. 3 by full lines, through the
annular space  illustrated by full lines in Fig. 3. According between the
piston and the inner periphery of  to Fig. 3 the abutment 64 fixed to the
body 45  the 'cylinder. Since in this way the 'motor  6 determines the
maximum  working stroke 110 cylider 16 forms part of the liquid pipe  of
the piston 17 illustrated by dash-dotted 



extending through the body 6 between the  lines and serves as, a safety
limit. In normal ducts 25 and 26, the piston 17 is always well  motor
operation it should not be contacted by covered with liquid and thus
wetted, even  the piston or, when the motor runs without 50  during idling
of the liquid pump and during  load, at most lightly. The helical spring 54
115 feeding of a spraying nozle, and likewise any  is pretensioned in such
a manner that the: air bubbles are removed thereby from  the  force
retaining the piston 17 in its rest posi- hydraulic motor 15. This is
important in   tion is  sufficient to avoid movement of the order to obtain
a perfect start of the hydraulic  piston under the effect of the pulsating
liquid 55   motor 15 when the duct 27 is closedd by the  when the device is
operated without load or 120 with a spraying  nozzle 3. When the hydraulic
valve 30. The tubes 23 and 24 which are oriented  motor 15 is in operation,
the working stroke parallel to each other and perpendicular to   of the
piston 17 is effected by a pressure pulse the piston stroke are pressed
into appropriate  delivered by the liquid pump against the 60  openings in
this casing portion for simple fix-  effect of the  spring 54 which
thereafter dur-   125 ing of the motor cylinder 16 to the body 6.  ing the
following pressure pause returns the The. return spring used for the piston
17  piston to its rest position. In the present is a helical spring 54
which is torsion-loaded  example, the maximum working stroke of the and
concentrically surrounds the hollow shaft  piston 17 amounts to
approximately 60, as 65 13 to facilitate centring. It is disposed on a
illustrated by dash-dotted lines in Fig. 2 for 130    5
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piston in  helical spring 54, the elastic return force of the Fig. 3.
tube 33 subjected to forward and backward Figs. 4, 5 and 6 illustrate
diagrammatically  torsion acts also in this case to a minor degree the
three operational states of the hand-held   on the oscillating hollow shaft
13. When the 5   device. The liquid pump P and its water  oscillatory
system referred to has been tuned  70 reservoir R are diagrammatically
indicated in  substantially coarsely by a suitable choice of Fig. 4. The
pump outlet is connected to the  the factors which determine the resonant
fre- inlet tube 23 of the hydraulic motor 15 by   quency, but which are of
no detailed interest the liquid feed pipe 70, whereas the outlet  here,
fine tuning is still possible after the -10  tube 8 of the device :1 (Fig.
1) is connected   assembly of the major parts of the device in  75 to the
liquid return pipe 71 which termin-  a simple manner by means of -the
helical ates in the liquid reservoir R or at the inlet  spring 54 as well
as also by means of the tube of the pump P. In Fig. 4 the valve 30 is in
33, which is very advantageous. As already des- its OFF-position in which
it connects the   cribed, the torsional tension of the helical 15  liquid
feed pipe 70 to the liquid rettirn pipe   spring 54 can be changed by the
selection of  80 71 by way of the cylinder chamber of the  an-appropriate
groove 61 for the spring end hydraulic motor 15, that is to say the inlet
56, whereas the return force exerted by the tube 23 and the outlet tube 24
of the hydrau-  tube 33 is variable by simply changing. the lic motor are
connected by. way of the ducts  tube dimensions, in particular the tube
length. 20   27 and 28 of the body'6. Since the pump cir-  This constitutes
a further advantage.    85 cuit is thus short-circuited in the sense of
Furthermore, in order to prevent the oscil- the arrows by way of the
casing, substantially  lation amplitude of the oscillatory system re- no
pressure can be built up in the hydraulic  ferred to and thus the stroke of
the piston 17 system, the hydraulic motor 15 remains in-  from  increasing
too much in the unloaded 25   operative and the liquid delivered 'by the
state of the hydraulic motor compared with'the   go pump flows to the
reservoir R or back to  loaded state. that isto say when' the user the
pump  inlet. At the same time  the  presses the toothbrush against 'the
teeth, a hydraulic system, in particular the hydraulic  suitably
dimensioned damping of the oscillating motor lying in the liquid path, is
de-aerated.  parts is important. This necessary damping is 30     In Fig.5
the valve 30 is in its ON-position  then produced in a simple manner by the
95 in which the liquid return pipe 71 is shut off.  flexible sleeve 48
which is twisted to and fro Under the effect of its spring the valve 30
during  the oscillation of the hollow shaft 13 interrupts the connection to
the.,tube 33. Since  and the material of which is selected accord- the
liquid travelling from the pump through   ingly in respect of thickness and
size. In this 35  the feed pipe 70 to the hydraulic motor 15  manner it can
be ensured that the oscillation  100 cannot flow away the hydraulic motor
15 is  amplitude of the system and thus the stroke of driven, its piston 17
swinging to and fro under  the piston 17 in the unloaded state of the hyd-
the action of the pulsating liquid and the re-  railic motor is at most 30%
greater than under 



turn spring 54. Therefore the push-on tooth-  load and thus the piston 17
contacts the -abut- 40  brush located on the driven hollow shaft 13:  meat
64 (Fig. 3) at most, if at al' with a 105 oscillates about its longitudinal
axis in the  weak impact. direction of the double-arrow in Fig. 5. With
In Fig. 6, the valve 30 is again in its ON- the exception of leakage
losses, substantially  poston, whereas the valve 31 is displaced by no
liquid is -lost thereby; the liquid column the pushed-on spraying nozzle 3
into that posi- 45   present in the liquid path between the pump   tion  in
which the liquid feed pipe 70 is con- 110 and the hydraulic motor 15 merely
swings to  nected through the cylinder chaber of the and fro. Thus the pump
P operates, in this  hydraulic motor 15 to the tube 33 'and thus to case,
substantially as a pressure transmitter.  the inner duct 35 of the hollow
shaft 13. For When the hydraulic motor 15 is in opera-  this purpose, as
illustrated in Fig  la, the 50  tion, the liquid pump, the outer connecting
spraying nozzle 3 comprises an abutment 3b  115. tube, the hydraulic motor,
the pulsating liquid   which projects radially outside its plug-on as: well
as all mechanically moved parts form   formation 3a and which is
constructed in the an oscillatory system which under load operates  form of
a flange concentrically surrounding this at least approximately at its
resonant frequency  plug-on formation 3a. The abutment 3b co- 55  in order
to obtain a sufficient degree of   operates with the  actuator pin  45 in
such a 120 efficiency of the hydraulic motor and a sufficient  manner that
this actuator pin 45 and thus the piston stroke and thereby a sufficient
oscillatory  valve plunger 42 is  displaced into its de- movement. of the
toothbrush 2. The numerous  pressed inner position against the effect of
the factors which determine the  resonant fre-  valve spring 46 when the
spraying nozzle 3 is 60   quency of this system and which must there-
attached.' Thus, in this position the hydraulic 125 fore be appropriately
selected for its. tuning  motor 15 is outof action, the pre-tension of
include the helical spring 54 and, to a lesser  the helical spring 54
prevent a piston move- degree, the tube 33, provided its material is  meat
under the effect of the liquid pulses, and not only flexible but preferably
also sufficiently  the spraying nozzle 3 is connected to the ex- 65
elastic. In addition to the return force of the  ternal liquid  pump, so
that a pulsating liquid  130    6
1,552,539                 6 jec issues from the spraying nozzle in the
direc- the rear end of the sealing sleeve  148 against tion of the arrow in
Fig. 6. The user need      the body 106 and on which a cover cap 10 is not
take separate acton to effect a valve     retained. change-over upon change
from brush opera-  Within the cover cap 110 an axially freey 5   tion' to
'spraying nozzle operation', since as  -mov able cup-shapedo ,slider;
'memiber- 180 is 70 des'cribed this chan ver -occurs-automatically
mounted on a guide'pint 179 of Oh -flange'109. when the spraying nozzle 3
-is attached. Upon   As illustrated in-Fig.7b,:the actuator pin145 remoial
of the spraying nozzle the valve 31   of the changeover valve 131 engages
in an automatically assuies it s, position correspoiid-  inner opening of
the slider member 1890which 10   ing to 'brushtoperation' according to Fig.
5   is not engaged by the plug of a push-on tooth- 75 under the effect of
its valve spring 46. The   brush 102 (Fig. 7b), but is pushed back (Fig.
rear end of the push-ontoothbrui 2 is so   8) when a spraying nozzle 103 is
attached by constructed that it does not contact the   the axially
rearwardly elongated projection actuator pin 45 when fitted on the device.
103b of the nozzle plug, with consequent dis- 15    Owing to the direct
oscillating drive of the   placemeart of the actuator pin 145.  As  in the
80 hollow shaft with the toothbrush, not only are   first embodiment,
during attachment of the friction and abrasion effects avoided .which
spraying nozzle 103 the over valve 131 occur in a motion converter, but
also the   is displaced against its valve sprng 146 by oscillatory system
comprises  subsi-   which it is normally held in the position which 20
tially only one moving part oscillates inani-   corresponds to the feeding
of the hydraulic  85 pact and shock-free   manner. Moreover  the   motor
115, such  displacement occurring by mechanical expenditure is very simple
so that  means of the slider member 180 into the posi- the hand-held device
is economical  to pro-   tion  which corresponds to the feeding of the
duce, the motor cylinder and the piston with  spraying nozzle. In the
embodiment under 25   its fixing sleeve being inexpensive components
consideration, the actuator pin 145 is located   90 of synthetic resin.
outside the sealing sleeve 148 and is. sealed by Finally, since the driven
shaft is constructed  an O-ring 149. as a hollow shaft and  constitutes
directly a  The curved cylinder 116 of the hydraulic rectilinear section of
the liquid feed pipe the  motor 115 consists of synthetic resin and is 30
spraying nozzle which extends coaxially in the  secured to the body 106. In
this case, it has at:  95 longitudinal axis of the hand-held device, a
the rear end only a single lateral feed tube 123 



simple and direct guidance of the liquid in  which is connected through a
single duct to the the device casing is obtained and so-called dead  liqud
inlet pipe in the body 106, correspond- spaces and air inclusions connected
therewith       ing to the duct. 27 accordingto Fig. 1. Thus 35   are
largely avoided.   .                            the outlet tube 24 and the
duct 26 of Fig. 1  100 In the embodiment according to Figs. 7a, are
omitted. It is sufficient that the cylinder 7b, 8 and 9 the hand-held
device again com-  116 is connected through a sine pipe to the prises an
elongate casing 101 and a body 106  feed pipe from the external liquid
pumps. In in which the valve with the outer actuator ele-   the embodiment
according to Fig. 1 this is the 40   ment 138, not illustrated here in
detail but duct 27 leading from the casing connecting      105
corresponding to the three-way valve 30 in  tube 7 to the three-way valve
30. It has been the  first embodiment, and  the shut-off valve  found that
even in this simplified construc- 131 operating as change-over valve and
cor-  tion the hydraulicmotor operatesperfectly and respondig to the
shut-off valve 31 in the first that substantially no air inclusioos are
formed 45   embodiment are mounted. In the present case, in the cylinder
and its feed pipe. The casing the valve 131 is located approximately dia-
connecting tubes, corresponding to the tubes 7 metrically opposite the
three-way valve. The  and 8 of Fig 1, as well as the ducts in com- hollow
shaft 113 is mouted in the central munication therewith and extending in
the cas- bore 112 of the body 106 and consists of an ing body, to the motor
cylinder 116 as wellas 50   inner metal tube 175 of stainless steel and a
to the three way valve corresponding to the synthetic resin jacket 176, for
example  an  valve 30 in Fig. 1, and to the change-over 115 acetate resin.
In the region of its bearig it is valve 131 are not illustrated in detail
in Fig. provided with a metal sleeve 177 pressed  7b. The casing connecting
tube  107 can be thereon. The rear connecting tube 134 of the  seen Fig. 9.
55   hollow shaft 113 is again connected to the      The arcuate motor
piston 117 consists of tube 132 of the change-over valve 131 by  a curved
metal pin of circular cross-section, is 120 ans of  flexibl
abthplay                                               16 ports a
sleeve-like member 178 which serves sealing sleeve 119 which is retained by
a flange 60 for clamping the forward end of the elastic  118 fixed to the
cylinder as in the embodi- sealing sleeve 148 and comprises at the front
ment according to  Fig. 3. The outer end of   125 a detent profile 114 for
attaching a push-on  the metal platen 117 is embedded  in a syn- toothbruth
102 or a spraying nozzle 103. (Fig.  thetic zesin component, for example
glass-re- 8). The forward end of the casing body 106  inforced polyester
which forms a radial arm 65  has a flange 109 attached thereto which clamp
120 with an attachment 181 directed parallel    7
1,552,539                                    7 to the hollow shaft 113
(Fig. 7a) and a fixing  sures the fixing of the tube 133 on the con- sleeve
121 which is non-rotatably mounted on  necting tube 134 of the hollow shaft
113 en- the hollow shaft 113, but is axially easily dis-  gages into the
rear smooth region of the inner placeable thereon because of the
self-centering  periphery of the fixing member 158. 5   of the piston.
Again as in the first embodi-    The described construction of the fixing
of  70 ment, longitudinal ribs 122 provided on the  the spring end 155
permits in a simple manner synthetic. resin jacket 176 of the hollow shaft
pre-tensioning of the helical spring 154 which 113 . engage in
corresponding  longitudinal  in operation  is torsionally loaded, to be
grooves in the inner periphery of the sleeve  adjusted after the assembly,
in that the. fixing 10   121. As illustrated in Fig. 7a, the fixing sleeve
member 158, under certain circumstances with  75 121 supporting the piston
has a relatively great the flange 189 removed, is displaced forwardly axial
length, which ensures a good sliding seat  on the hollow shaft 113 while
compressing the for the piston. At its casting location the metal  spring
154 until its internal teeth 186 are dis- piston 117 has a transverse
opening 183 (Fig.  engaged from the teeth 187 of the sleeve 159, 15   7a)
which during casting is penetrated by syn-  whereupon the fixing member 158
together  80 thetic resin and ensures a particularly stable  with the
spring end 155 engaging into the connection. The attachment 181 of the syn-
groove 157 can be rotated in the one direction thetic resin component is
surrounded by a  or the other by one or more teeth of the teeth rubber
buffer 182 which in the inner posi-  referred to with corresponding change
of the 20   tion of the piston illustrated in Fig. 9 abuts  torsion
pre-tension. Thereafter the fixing mem-  85 against the casing abutment 118
and thereby  ber 158 must merely be displaced into its defines the rest
position of the piston. The  normal position illustrated in Fig. 7a in
which maximum stroke of the piston which amounts  it is non-rotatably fixed
on the hollow shaft 113 to 450 in the present embodiment is limited  by the
intermeshing of the teeth; 25   by an elastic stationary abutment in the
form  The hand-held device described above is so  90 



of a rubber buffer 164 pushed over a casing  constructed that the piston
117 of the hyd- pin 184, the piston arm .120 impinging upon  raulic motor
115, in operation, abuts with a this buffer which, in order to prevent a
tilt-  more or less great force. the abutments limit- ing of the piston
upon striking the abutment,  ing its stroke elastically so that noise is 30
lies in the plane of the circle defined by the  damped and shock-free
oscillation is improved.  *95 curved piston or. at least approximately in
the  When the external liquid pump is appropri- continuation of the curved
longitudinal piston  ately dimensioned, the arrangement may be axis. The
maximum  piston  displacement  made so that the motorpiston with the hollow
where it abuts the rubber buffer 164 is. illus-  shaft and the driven
instrument oscillates at a 35  trated by dash-dotted lines in Fig. 9.
frequency of at least 20 Hz,. preferably be- 100 The casing pin 184 is
formed on an inner  tween 40 and 60 Hz, wherein when the elec- casing part
185 which, on the one hand partly  tro-motor driving the hydraulic pump
rotates embraces a tubular attachment of the body  preferably for example.
at a speed of 3000 106 receiving the valve body of the valve .131,
revs/min, the toothbrush is driven during idling 40   and, on the other
hand, comprises the cup-  of the hand-held device at a speed of 50 Hz, 105
shaped fixing member 160 (Fig. 7a) for the  this being particularly
favourable for the mass- stationary end 156 of the helical spring 154   age
of the gums. which forms the return spring for the piston  The function of
the hand-held device in 117 and surrounds with play the hollow shaft  this
embodiment is the same as in the first 45   113 and. the fixing sleeve 121.
'For the pur-  embodiment as described with reference to  110 pose of
fixing, the radially bent spring end  Figs. 4 to 6. 156 engages in a radial
groove 161 of the fix- ing member 160.                              WHAT WE
CLAIM IS:- The other spring end 155 which is likewise    1. A hand-held
device for body care, in par- 50   radially bent is secured to a tixing
member  ticular for tooth and mouth care, comprising a 158 which is
connected to the hollow shaft  casing serving as a handle and housing a
hyd- 115 113, and which comprises a radial groove  raulic piston motor, an
instrument holder sup- 157 which is engaged by the spring end 155.  ported
by the casing and adapted to be oscil- This fixing member 158 which
surrounds the  latably driven by the hydraulic motor, a liquid 55   spring
154 like a cup sits on a sleeve 159 which  inlet duct in the casing
connectable to an ex- is pressed on to the rear end of the..hollow  ternal
liquid pump for. feed pulsating liquid  120 shaft 1.13, the longitudinal
ribs 122 of the  to the hydraulic motor, at least one adjust- latter
engaging into corresponding axial grooves  able valve for switching the
hydraulic motor in the inner periphery of the sleeve 159. The  on and off,
and treatment instruments con- 60  fixing member 158 comprises an axially
rear-  stituted by a toothbrush and spraying nozzle wardly extending
annular flange, the inner  adapted to be interchangeably pushed onto the
125 periphery of which has internal teeth 186 mesh-  instrument holder, the
piston of the hydraulic ing with peripheral teeth 187 of the sleeve 159,
motor being arcuate in the direction of its the member 158 having a rear
smooth peri-  stroke and being connected to a shaft carrying 65   pheral
region 188. A flange 189 which en-  the instrument holder, which shaft is
mounted    7                                         1,552,539
7 to the hollow shaft 113'(Fig. 7a) and a fixing  sures the fixing of the
tube 133 on the con- sleeve 121 which i non-rotatably mounted on  necting
tube 134 of the hollow shaft 113 en- the hollow shaft 113, but is axially
easily dis-  gages into the rear smooth region of the inner placeable
thereon because of the. self-centering  periphery of the fixing member
158.. of the piston. Again as in the first embodi-  The described
construction of the fixing of  70 ment, longitudinal ribs 122 provided on
the  the spring end 155 permits in a simple manner synthetic resin jacket
176 of the hollow shaft  pre-tensioning of the helical spring 154 which 113
engage in corresponding  longitudinal  in operation is torsionally loaded,
to be 10   grooves in the inner periphery of the sleeve  adjusted after the
assembly, in that the fixing 121. As illustrated in Fig. 7a, the fixing
sleeve  member 158, under certain circumstances with  75 121 supporting the
piston has a relatively great  the flange 189 removed, is displaced
forwardly axial length, which ensures a good sliding seat  on the hollow
shaft 1.13 while compressing the for the piston. At its casting location
the metal  spring 154 until its internal teeth 186 are dis- piston 117 has
a transverse opening 183 (Fig.  engaged from the teeth 187. of the sleeve
159, 15   7a) which during casting is penetrated by syn-  whereupon the
fixing member .158 together  80 thetic resin and ensures a particularly
stable  with the spring end 155 engaging into the connection. The
attachment 181 of the syn-  groove 157 can be rotated in the one direction
thetic resin component is surrounded by :a  or the other by one or more
teeth of the teeth 



rubber buffer 182 which in the inner posi-  referred to with corresponding
change of the 20   tion of the piston illustrated in Fig. 9 abuts  torsion
pre-tension. Thereafter the fixing mem-  85 against the casing abutment 118
and thereby  ber 158 must merely be: displaced into its defines the rest
position of the piston. The  normal position illustrated in Fig. 7a in
which maximum stroke of the piston which amounts  it is non-rotatably fixed
on the hollow shaft 113 to 450 'in the present embodiment is limited   by
the intermeshing of the teeth. 25   by an elastic stationary abutment in
the form  The hand-held device described above is so of a rubber buffer 164
pushed over a casing  constructed that the piston 117 of the hyd- pin 184,
the piston arm 120 impinging upon  raulic motor 115, in operation, abuts
with a this buffer which, in order to prevent a tilt-  more or less great
force the abutments limit- ing of the piston upon  striking the abutment,
ng. its stroke. elastically so that noise:. is curved piston or at least
approximately in the  When the external liquid pump is appropri-
continuation. of -the curved longitudinal piston  ately dimensioned, .the
arrangement may be axis. The  maximum. piston  displacement  made so that
the motor piston with the hollow where it abuts.the rubber buffer 164 is
illus-  shaft and the driven instrument osilates at a 35  trated by
dash-dotted lines in Fig. 9.    frequency of at least 20 Hz, preferably be-
100 The casing pin 184 is formed on an inner  tween 40 and 60 Hz, wherein
when the elec- casing part 185 which, on the one hand-pardy  tro-motor
driving the hydraulic pump rotates embraces a tubular attachment of the
body  preferably for example at a speed of 3000 106 receiving the valve
body of the valve 131,  revs/min, the toothbrush is driven during idling 40
and,- on the other hand,. comprises. the cup-  of the hand-held device at a
speed of 50 Iz, 105 shaped fixing member 160 (Fig. 7a) for the  this being
particularly favourable for the mass- stationary end 156 of the helical
spring 154  age of the. gums. which forms the return spring for the piston
The function of the hand-held device in 117 and surrounds with play the
hollow shaft  this embodiment is the same as in the first 45   113 and. the
fixing sleeve 121. For the pur-  embodiment as described with reference to
110 pose of fixing, the radially bent spring end   Figs. 4 to 6. 156
engages in a radial groove 161 of the fix- ing member 160,
WHAT WE CLAIM IS:- The other spring end 155 which is likewise    . A:
hand-held device for body care, mi par- 50   radially bent is secured to a
fixing member  ticular for tooth and mouth care, comprising a 158 which is
connected to the hollow shaft  casing serving as a handle and housing a
hyd- 115 113, and which comprises a radial groove      raulic piston motor,
an instrument holder sup- 157 which is engaged by the spring end 155.
ported by the casing and adapted to be oscil- This 'fixing member 158 which
surrounds the  latably driven by the hydraulic motor, a liquid 55   spring
154 like a cup sits:.on a sleeve 159 which  inlet duct in the casing
connectable to an ex- is pressed on to the rear end of the hollow  ternal
liquid pump for feed pulsating liquid  120 shaft 113, the. longitudinal
ribs- 122 of the  to the hydraulic motor, at least one adjust- latter
engaging into corresponding'axial grooves  able valve for switching the
hydraulic motor in the inner periphery of the sleeve 159. The  on and off,
and treatment instruments con- 60  fixing member 158 comprises an axially
rear-  stituted by a toothbrush and spraying nozzle wardly extending
annular flange, the inner  adapted to be interchangeably pushed onto the
125 periphery of which has internal teeth 186 mesh-  instrument holder, the
piston of the hydraulic ing with peripheral teeth 187 of the sleeve 159,
motor being arcuate in the direction of its the member 158 having a rear
smooth peri-  stroke and being connected to a shaft carrying 65   pheral
region 188. A. flange 189 which en-  the instrument holder, which shaft is
mouinted    8                                    1,552,539    8 in the
casing and is. rotatable about its own  a  ,synthetic resi  component is
cast, which longitudinal axis by the piston, which axis is  component forms
the arm and the sleeve. concentric with a circle extending through the
9. A device according to any one of the   60 curved. longitudinal axis of
the piston and is  claims 1 to 8, in that the maximum stroke of S
perpendicular to the plane of the circle, and  the. piston is determined by
elasticabutments. a return spring for the piston being con-  10. A device
accordingto claim 9, in which nected between the shaft and a stationary
part  that at least one abutment lies in the plane of of the device.
the circle extending through the longitudinal  65 2. A device according to
claim 1, in which  curved axis of the piston. 10  the piston and the masses
moved thereby, and      A device according to any one of claims the return
spring are so dimentioned that they  1 to 10, comprising a liquid feed pipe
ter- constitute an oscillatory system the oscillation  minating in the
instrument holder which is of 



frequency of which amounts to at least 20 Hz. hollow ,construction for
feeding a push-on  70 -3. A device according to claim 1, in which  spraying
nozzle with the pulsaing -liquid jet. 15  the motor cylinder is. also
arcuate in te di    delivered by the external liquid pump, and a tion of
the piston stroke, the motor cylinder  change-over valve for selectively
switching on surrounding the piston with play, and the  the hydraulic motor
or the spraying nozzle, the piston being sealed by only one seal disposed
shaft bing hollow so as to provide an inner  75 at the piston oulet end of
the cylinder, the  duct which  constitutes a section of the said 20   inlet
opening of the motor cylinder being  feed pipe for the spraying nozzle, and
this arranged in the vicinity of the end of the cylin-    inner duct being
connected by a flexible tube der opposite the outlet.                    to
the liquid inlet duct in the casing, and. the 4. A device according to any
one  of the  flexible tube being freely movable in the cas-  80 claims 1 to
3, in which the retun spring is a   ing  over at least a portion of its
length and 25   helical spring  which surrounds the shaft, one  having
elastic properties. end of the spring being non-rotatably attached   12 A
device according to claim 11, in to the shaft and the other end of which is
which the change-over valve comprises an retained stationary, the spring
ends being bent axially displaceable valve- plunger w-ith an   85 radially
to engage in radial grooves of fixing  actuator pin which projects out of
the front 30   members, one of which is fixed to the casing  of the  casing
and which is spring loaded to a and the other non-rotatably to the shaft. -
position which corresponds to the pulsatng. 5. A device according to claim
4, in which  liquid feeding the hydraulic motor with the for the purpose of
adjusting spring tension the  actuator pin located in its foremost
position,  90 said one fixing member comprises a plurality  the pushon
.spraying nozzle having an abut- 35   of radially-directed, angularly
spaced grooves  ment which cooperates with the actuator pin into which the
said other bent spring end can  and by which, when the spraying nozzle is
be selectivey inserted.                    pushed-on, the actuator pin is
pressed into its 6. A device according to claim 4, in which   rear position
corresponding to the pulsating   95 one of the fixing members of cup-shaped
con-  liquid feeding the spraying nozzle, the tooth- 40   struction has
internal teeth and sits on a  brush, when pushed on to the. instrument
sleeve with peripheral teeth whch is securely  holder, remaining  clear of
the actuator: pin. connected to the shaft, the fixing member being
non-rotatably fixed on the sleeve by the    13. A  device  according  to
claim 12,  in inter-meshing of the two sets of teeth and  which a slider
member in the form of a cup-  100 45   beng axially displaceable thereon
for  the pur-     shaped member surrounding the instrument pose of
adjusting spring tension, and being  holder with a play and, cooperating
with the rotatable when the teeth have been disen-  actuator pin, is
axially displaceable within a gaged.       .             cover cap placed
on the forward casing end, 7. A device according to any one of  claims  and
the abutment of the pushed-on spraying  105 50 1 to 6, in which a radially
directed arm is nozzle which extends through a central open- attahed to the
outer end of the pisto  and  ing of the cover cap serving to press the
slider carries a sleeve surrounding the shaft, longi-  member into its rear
position in which the tudinal ribs provided on the shaft engagig in
actuator pin is depressed. longitudinal grooves in the inner periphery of
14. A device according to claim 11 or 12 in  110 55  the sleeve.
which  the hollow  shaft consists of a metal 8. A device according to claim
7, in which  tube provided with a jacket. of synthetic the piston is a
curved metal pin on to which  resin, this synthetic resin - jacket
supporting    9                                              1,552,539 a
metal sleeve in the region of its bearing                MARKS & CLERK,
within the central bore in the casing.                           7th Floor,
15. A  hand-held device for body care in                 Scottish Life
House, particular for tooth and mouth care, substan-
Bridge Street, .5   tially as hereinbefore described with referennce
Manchester, M3 3DP. to Figs. 1 to 6, or Figs. 4 to 9 of the accom-
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