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Description

TECHNICAL FIELD

[0001] The present invention relates to an electrostatic
spraying device for personal use, and more particularly
to a device for spraying a liquid composition by means
of an electrostatic force.

BACKGROUND OF THE INVENTION

[0002] WO 03/072263 discloses an electrostatic
spraying device having a removable cartridge containing
a volume of a liquid composition. The device includes a
plunger pump that displaces the liquid out of the reservoir
and a nozzle for dispensing the liquid. The nozzle is pro-
vided with an emitter electrode which applies a high volt-
age to the liquid composition being supplied from the
reservoir to the nozzle, i.e., electrostatically charge the
particles of the liquid composition for spraying the com-
position on a user’s skin by the electrostatic force. In order
to start spraying the electrostatically charged liquid com-
position, the user is required to feed the liquid composi-
tion to the nozzle to drip it out of the nozzle and subse-
quently, after confirming the dripping, to apply the high
voltage to the liquid composition being supplied to the
nozzle. This is because, if the liquid composition has not
yet advanced to the emitter electrode, electrostatical
spraying is not likely to start immediately. Thus, the ab-
sence of the confirmation might give uncertainty to the
user whether or not the device operates normally. How-
ever, the confirmation requires the user to take extra
steps of ejecting the cartridge out of its position in the
main body of the device, manually operating the cartridge
to drip the liquid composition prior to energizing the pump
and the emitter electrode, and returning the cartridge in
position. This is cumbersome and therefore detracting
from easy handling of the device. There remains a need
for providing a device which enables easy dripping of the
liquid composition prior to electrostatically spray.
[0003] Furthermore, document WO 02/055211 dis-
closes essentially those features being part of the intro-
ductory portion of claim 1. Furthermore, US 6,397,838
discloses a pulmonary aerosol delivery device and a cor-
responding method for delivering an aerosolized liquid.
[0004] None of the existing art provides all of the ad-
vantages and benefits of the present invention, related
to an electrostatic spraying device according to claim 1.
[0005] Claims 2 to 6 relate to specifically advanta-
geous realizations of the electrostatic spraying device
according to claim 1.

SUMMARY OF THE INVENTION

[0006] The present invention is directed to an electro-
static spraying device which is capable of spraying the
liquid composition successfully only through a simplified
step of confirming that the liquid composition is ready for

being immediately sprayed electrostatically. The electro-
static spraying device in accordance with the present in-
vention is configured and disposed to electrostatically
charge and dispense the liquid composition from a supply
to a point of dispense. The device includes an actuator,
a high voltage generator to provide a high voltage, a pow-
er source to activate the actuator and the high voltage
generator, a reservoir to contain the supply of the liquid
composition, and a dispensing unit. The dispensing unit
is provided to spray the liquid composition and includes
a pump which is mechanically connected to the actuator
to be driven thereby. An emitter electrode is included in
the dispensing unit to be electrically connected to the
high voltage generator in order to electrostatically charge
the liquid composition. Also included in the dispensing
unit is a nozzle that is disposed at the point of dispense
for dispensing the liquid composition. The device further
includes a switch for manipulating the power source. One
characterizing feature of the present invention resides in
that a selector is included to provide a spraying mode
and a dripping mode selectively in response to the switch
being manipulated. The dripping mode defines a mode
in which the pump is alone actuated to dispense the liquid
composition out through the nozzle absent electrical
charge, and the spraying mode defines another mode in
which the pump as well as the emitter electrode are si-
multaneously activated to dispense the liquid composi-
tion out through the nozzle with the liquid composition
being electrically charged prior to exiting the nozzle.
Thus, the user can easily drip the liquid composition by
simply manipulating the selector prior to initiating the
electrostatic spraying, which assures easy handling of
the device and the successful spraying.
[0007] In a preferred embodiment, a housing is provid-
ed to carry the actuator, the actuator, the high voltage
generator, the power source, the switch, and the selector.
[0008] Preferably, the selector is exposed on the ex-
terior of the housing to be manipulated by the user’s fin-
ger, and is movable between a dripping position defining
the dripping mode and a spraying position defining the
spraying mode. The selector surrounds the switch in im-
mediately adjacent relation thereto and rotatable about
an axis between the dripping position and the spraying
position. Thus, the selector and the switch can be easily
manipulated by a single finger, i.e., a thumb of the user’s
hand grasping the housing for enhanced convenience of
operating the device.
[0009] The selector may have a lock position which
prohibits the motor and the emitter electrode from being
activated, in order to prevent an unintended and acci-
dental operation of the device.
[0010] It is also preferred that the housing is formed
on its exterior with an indicator which indicates which one
of the dripping mode and the spraying mode is selected
for easy confirmation by the user.
[0011] Alternately, the selector may be of a pressure-
responsive type which is actuated by the switch to give
the dripping mode in response to the switch handle being

1 2 



EP 1 713 593 B1

3

5

10

15

20

25

30

35

40

45

50

55

pressed to a first extent, and give the spraying mode in
response to the switch being pressed to a second extent
greater than the first extent.
[0012] Further, the spraying mode may be arranged
to start activating the pump after a short delay from ac-
tivating the high voltage generator. In view of a possible
delay in generating a stable voltage output from the high
voltage generator, the pump is controlled to supply the
liquid composition only after the emitter electrode sees
the stable high voltage output. Thus, the liquid composi-
tion can be charged to an intended level as soon as it is
supplied from the reservoir to the dispensing unit, thereby
assuring optimum performance of electrostatically apply-
ing the liquid composition.
[0013] Still further, the spraying mode may be ar-
ranged to include monitoring of the voltage output from
the high voltage generator and to cease activating the
high voltage generator and the pump when the monitored
voltage output exceeds a critical level as indicative of an
unallowable corona discharging at the emitter electrode,
thereby assuring the safe operation of the device.
[0014] These and still other features, aspects, and ad-
vantages of the present invention will become more ap-
parent from the following detailed explanation of pre-
ferred embodiments when taken in conjunction with the
attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] While the specification concludes with claims
particularly pointing out and distinctly claiming the inven-
tion, it is believed that the present invention will be better
understood from the following description of preferred,
nonlimiting embodiments and representations taken in
conjunction with the accompanying drawings in which:

FIG. 1 is a perspective view of an electrostatic spray-
ing device in accordance with a preferred embodi-
ment of the present invention;
FIG. 2 is a vertical section of the device of FIG. 1;
FIG. 3 is a front view of the device of FIG. 1;
FIG. 4 is a side view of the above device;
FIG. 5 is an exploded perspective view of the above
device;
FIGS. 6 to 8 are respectively exploded perspective
views of a removable cartridge utilized in the above
device;
FIG. 9 is a perspective view of the cartridge of FIG.
8 as viewed from the bottom;
FIG. 10 is a bottom view of the cartridge of FIG. 9;
FIG. 11 is a sectional view of the dispensing unit;
FIG. 12 is a section take along line X-X of FIG. 11;
FIG. 13 is a perspective view of a main body housing
of the device;
FIG. 14 is a perspective view of a metal plate forming
a part of the dispensing unit;
FIG. 15 is a partial rear section showing an electrical
connection between the dispensing unit and a volt-

age terminal provided on the side of the housing;
FIG. 16 is a partial vertical section showing the elec-
trical connection between the dispensing unit and
the voltage terminal;
FIG. 17 is an exploded perspective view of the hous-
ing of the device;
FIG. 18 is a perspective view of the device shown
with a front shell of the housing removed;
FIG. 19 is an exploded perspective view illustrating
a center frame of the housing, a motor and a high
voltage generator mounted on the frame in accord-
ance with the preferred embodiment of the present
invention;
FIG. 20 is an exploded perspective view showing the
motor and its associated parts accommodated within
the housing in accordance with the preferred em-
bodiment of the present invention;
FIG. 21 is a perspective view of the above device
with the inner cover removed;
FIG. 22 is a perspective view of the above device
shown with the cartridge and an inner cover re-
moved;
FIG. 23 is a vertical section of the device correspond-
ing to FIG. 22;
FIG. 24 is an exploded perspective view of parts
forming a field electrode and associated parts of the
above device;
FIG. 25 is a perspective view of the above device
with an outer cover attached;
FIG. 26 is a vertical section of the above device with
the outer cover attached;
FIG. 27 is a plan view of the cartridge;
FIG. 28 is a front view of a fitment attached to a res-
ervoir of the cartridge;
FIG. 29 is a cross section taken along line X-X of
FIG. 28;
FIG. 30 is an exploded perspective view illustrating
a switch, a selector, and associated parts of the de-
vice;
FIGS. 31A to 31C illustrate different positions of the
selector, respectively;
FIGS. 32 and 33 are block diagrams respectively
illustrating the operation of a spraying mode and a
dripping mode given to the device;
FIGS. 34 and 35 are block diagrams of an indicator
respectively illustrating the operation of a spraying
mode and a dripping mode given to the device in
accordance with a modification of the above embod-
iment;
FIG. 36 is a block diagram of an indicator illustrating
the operation of a spraying mode and a dripping
mode given to the device in accordance with a mod-
ification of the above embodiment;
FIGS. 37A to 37C illustrate different positions of a
switch for making an analogous function of the se-
lector in accordance with a preferred embodiment of
the present invention; and
FIG. 38 is a block diagram illustrating the operation
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of the spraying mode utilized in accordance with an-
other preferred embodiment of the present ineven-
tion..

DETAILED DESCRIPTION OF THE INVENTION

[0016] Now referring to FIGS. 1 to 7, there is shown
an electrostatic spraying device in accordance with a pre-
ferred embodiment of the present invention. The device
is configured into a self-contained portable structure that
is compact enough to be easily carried with. The device
is basically composed of a main body housing 10 and a
removable cartridge 200 containing a volume of a liquid
composition to be electrostatically sprayed according to
a mechanism already disclosed in WO 01/12336, WO
01/12335, US 2001-0020653A, US 2001-0038047A, US
2001-0020652A, US 2001-0023902A, and WO
03/072263. The liquid composition utilized in the device
include those disclosed in WO 03/072263, i.e., an emul-
sion having conductive and insulating phases, although
not limited thereto.
[0017] The housing 10 is dimensioned to be grasped
by a user’s hand and incorporates an electric motor 30,
a high voltage generator 40, and a battery 50, i.e., a pow-
er source for activating the motor and the high voltage
generator 40. The motor 30 actuates a dispensing unit
220 provided on the side of the cartridge 200 to dispense
the liquid composition, while the high voltage generator
40 applies a high voltage of 1000 volts or more to the
liquid composition being dispensed for electrically spray-
ing the liquid composition on a user’s. The housing 10 is
formed with a concavity 12 for receiving a reservoir 210
of the cartridge 200 containing the liquid composition. In
a preferred embodiment, an inner cover 20 is detachably
fitted over the upper end of the housing 10 to hold ther-
ebetween the dispensing unit 220 of the cartridge 200.
In another preferred embodiment, an outer cover 26 is
detachably fitted over the inner cover 20 to conceal ther-
ebehind the dispensing unit 220 for protection thereof
when the device is not in use.
[0018] The cartridge 200 is preferably composed of
the reservoir 210 and the dispensing unit 220. The res-
ervoir 210 may be suitably made of a plastic material
which is deformable according to the contents of the liquid
composition. The reservoir 210 may be made by the
same resilient material, or combination of a rigid material
and resilient material. An example of commercially avail-
able material suitable for providing the reservoir is the
laminated film of VM-PET (Vacuum Metalised Polyeth-
ylene Terephthalate) having a thickness of 12 microns
and LLDPE (Linear Low Density Polyethylene) having a
thickness of 60 microns. Commercially available films
are GLAE by Toppan for VM-PET, and FCS by Tocello
for LLDPE. The reservoir may also be made of conductive
material and being electrically connected to the high volt-
age generator so that the liquid composition therein is
provided with more less a common electric potential.
[0019] As best shown in FIGS. 6 to 9, in a preferred

embodiment the dispensing unit 220 includes a pump
230 and a nozzle 240 which are integrated into a single
structure. The pump 230 is a gear pump having a flat
base 231 molded from a plastic material and formed with
a plug 232 for detachable insertion into a fitment 212
secured to a mouth of the reservoir 210. The pump 230
includes a metal plate 270 mounted in the base 231 of
the molded plastic. The metal plate 270 is formed in its
upper surface with a pump chamber receiving a pair of
intermeshing gears 234, an inflow channel 236 extending
from within the plug 232 to the chamber, and an outflow
channel 237 extending from the chamber to the nozzle
240. The pump chamber as well as the channels 236
and 237 are sealed by an emitter electrode 250 secured
between the base 231 and the nozzle 240. The gears
234 are arranged to have their individual rotation axes
extending perpendicular to the plane of the base 231,
realizing a flat pump structure sufficient to be capable of
being disposed between the reservoir 210 and the nozzle
240 only at a minimum extra dimension with respect to
the height or length of the dispensing unit 220. One of
the gears 234 is coupled to a joint 238 projecting on the
lower face of the base 231 for detachable driving con-
nection with the motor 30 disposed within the housing
10. As the gears are driven to rotate, the liquid compo-
sition is sucked up from the reservoir 210 through the
inflow channel 236 and expelled through the outflow
channel 237 to the nozzle 240. Preferably, the nozzle
240 is molded from a compatible plastic material as the
base 231 to have an internal nozzle pathway 242 extend-
ing from the bottom center to an apex 243, as best shown
in FIG. 2.
[0020] The emitter electrode 250 is disposed between
the base 231 of the pump 230 and the bottom 241 of the
nozzle 240 in order to apply the high voltage to and
charge the liquid composition being dispensed through
the nozzle 240. In a preferred embodiment, the emitter
electrode 250, which is connected to receive the high
voltage from the high voltage generator 40 in the housing
10, includes a center antenna 251 and a coaxial cylinder
252. The center antenna 251 extends into the nozzle
pathway 242 to charge the liquid composition being dis-
pensed in cooperation with the cylinder 252 that is pro-
vided to surround the nozzle pathway 242 to avoid the
undesired corona discharging for suitable electrostatic
spraying. The top end of the center antenna 251 is re-
ceded from the apex 243 of the nozzle 240 to give a
sufficient insulation distance therebetween.
[0021] As best shown in FIGS. 13 to 16, the metal plate
270 is formed integrally with a pin 254 which projects
through the base 231 for detachable electrical connec-
tion with a voltage terminal 176 provided on the side of
the housing 10 to relay the high voltage to the emitter
electrode 250. Turning back to FIGS. 6 and 7, the emitter
electrode 250 also includes a flat bottom 253 that is
placed over the base 231 to seal the pump. The flat bot-
tom 253 and the metal plate 270 are cooperative to
charge the liquid composition within the pump in order

5 6 



EP 1 713 593 B1

5

5

10

15

20

25

30

35

40

45

50

55

to avoid undesired current flow within the liquid compo-
sition in the pump which would otherwise cause deteri-
oration of the liquid composition. As shown in FIGS. 11
and 12, the cylinder 252 is connected to the antenna 251
by a rim 255. The rim 255 is formed with a plurality of
slots 256 that communicate with the outflow channel 237
of the pump for passing the liquid composition from the
pump to the nozzle pathway 242.
[0022] As shown in FIG. 17, the housing 10 may be
shaped into a generally flat disc, and thus basically com-
posed of a center frame 100, a front shell 120, and a rear
shell 140 all being molded from a dielectric plastic mate-
rial and assembled together into a unitary structure to
form a front compartment 130 and a rear compartment
150 on opposite faces of the frame 100, respectively be-
hind the front and rear shells. When taking such generally
flat disc shape, the front compartment 130 accommo-
dates therein the motor 30, the battery 50, and the high
voltage generator 40 which are all supported on the frame
100, while the rear compartment 150 constitutes the con-
cavity 12 for receiving the reservoir 210. The frame 100
is formed on its front face with individual sections 103,
104, and 105 respectively for mounting the motor 30, the
high voltage generator 40, and the battery 50, as shown
in FIGS. 18 and 19. The motor 30 is received in the sec-
tion 103 together with a gearbox 31. The high voltage
generator 40 is composed of a transformer 41 and vari-
ous electric components mounted on a printed board 80.
The transformer 41 is packed into an insulated module
fitted in the section 104. In that the transformer 41 occu-
pies much more space than the motor 30 and battery 50,
the housing is designed to arrange the transformer 41,
the motor 30, and the battery 50 in compact. That is, the
transformer 41 is accommodated within the lower part of
the front compartment, while the motor 30 and the battery
50 are accommodated within the upper part of the front
compartment in side-by-side relation with each other
such that the motor and the battery are arranged in stack
with the transformer with respect to a vertical axis of the
housing 10. The section 105 receives, in addition to the
battery 50, a terminal fixture 52 having leads for electrical
connection of the battery 50 to the motor 30 and the high
voltage generator 40 through a power switch 60 and a
control circuit formed on the printed board 80. As shown
in FIG. 20, the gearbox 31 includes a reduction gear set
32 through which the motor output is transmitted to an
actuator 36 provided for detachable driving connection
to the joint 238 of the pump 230 on the side of the cartridge
200. Preferably, the actuator 36 is disposed immediately
below a mount 110 formed at the upper end of the frame
100 and is accessible through an opening 112 in the
mount 110, as shown in FIGS. 22 and 23. The mount
110 is somewhat recessed for retaining the dispensing
unit 220 thereon when the cartridge 200 is attached to
the housing 10. The mount 110 is cooperative with ad-
jacent side walls 114 to define a positioning means for
the cartridge. Preferably, a pair of hooks 108 is attached
on the opposite sides of the frame 100 to constitute a

positioning means for detachably holding the inner cover
20 on the housing 10. The hook 108 has a release button
109 which releases the inner cover 20 upon being
pressed. As seen in FIGS. 1 and 5, the inner cover 20
may have a flat top 21 formed with a center window 22
through which the nozzle 240 projects when the inner
cover 20 is placed over the top half of the housing 10
with the cartridge 200 attached to the housing 10. The
periphery of the window 22 constitutes a retainer ring that
holds the flat nozzle bottom 241 on the mount 110 at the
upper end of the housing 10. As shown in FIG. 21, the
front shell 120 is formed with a window 122 which com-
municates with the section 105 for replacement of the
battery 50. Thus, the battery 50 can be easily replaced
by simply removing the inner cover 20 as well as a lid
124 of the window 122. The lid 124 may be eliminated
from the device for simplicity.
[0023] The rear compartment 150 may be accommo-
dated with a field electrode which surrounds the reservoir
210 to give the same electrical potential to the liquid com-
position within the reservoir 210 and to the liquid com-
position within the dispensing unit 220 for keeping the
entire liquid composition free from seeing the electric cur-
rent which may deteriorate the liquid composition. Such
deterioration is particularly seen in emulsion composi-
tions and compositions having particles dispersed there-
in.
[0024] As best shown in FIGS. 23 and 24, in one em-
bodiment, the field electrode 170 is composed of a first
plate 171 and a second plate 172 both made of an elec-
trically conductive metal and shaped to define therebe-
tween the concavity 12 surrounding the entire area of the
reservoir 210. The plates 171 and 172 are electrically
connected to each other at their peripheries, and are se-
cured to the frame 100 and the rear shell 140. In order
to receive the high voltage, the plate 171 is formed to
have a lug 174 which extends through the frame 100 for
electrical connection with a terminal 44 of the high voltage
generator 40. The plate 171 is also formed with the volt-
age terminal 176 in the form of a spring catch for detach-
able connection with the pin 254 of the dispensing unit
220, as explained hereinabove.
[0025] It is noted in this connection that the metal plate
270 and the 250 of the dispensing unit 220 are electrically
connected to the field electrode 170 and therefore act as
additional field electrode covering the pump. Also, the
metal plate 270 is formed with a metal tube 271 which is
inserted into the plug 232 to charge the liquid composition
within the plug, and therefore acts also as a further field
electrode. Thus, the liquid composition is electrically
charged along the entire path from the reservoir 210 to
the nozzle 240. Instead of using the metal tube 271, it is
equally possible to provide an extension which extends
from at least one of the plates 171 and 172 and projects
outwardly from the concavity to cover the plug 232 and
the adjacent part of the dispensing unit.
[0026] In a preferred embodiment, when the outer cov-
er 26 is fitted over the housing 10, as shown in FIGS. 25
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and 26, a sealing rubber 27 at the inner upper end of the
outer cover 26 comes into contact with the nozzle 240.
The outer cover 26 is also formed with tabs 28 one of
which conceals therebehind the power switch 60 to keep
the device inoperative. Also, the outer cover 26 conceals
the release buttons 109 therebehind to prevent acciden-
tal detachment of the inner cover from the housing 10.
[0027] With reference to FIGS. 27 to 29, the cartridge
200 is again explained in details with respect to geomet-
rical configuration of the reservoir 210. One preferred
embodiment of the reservoir as shown as 210 is made
from a deformable plastic material into a flat bag which
has a planar configuration of a segment of an approxi-
mate circle and has a mouth to which the fitment 212 is
attached. The fitment 212 is molded from a plastic ma-
terial to have a socket 214 for removably receiving the
plug 232 of the dispensing unit 220. In detail, the reservoir
210 is shaped into the segment of circle defined between
a chord and a circumference of an approximate circle
greater than a circumference of a semicircle. The mouth
or the fitment 212 is located at a center of the chord such
that the distance from the mouth to any point of the cir-
cumference of the circle can be made approximately the
same, providing smooth sucking up of the liquid compo-
sition from the reservoir and deforming according to the
amount of liquid composition left in the reservoir, such
that residue left in the end can be kept to a minimum.
[0028] Referring to FIG. 30, the power switch 60 pref-
erably includes a switch knob 61 and a switch contact 62
disposed within a center cavity 126. The switch knob 61
is held within the cavity 126 by means of a retainer ring
127 to be capable of being depressed against a spring
bias, and energizes the motor 30 and the high voltage
generator 40 upon being depressed. A light-emitting-di-
ode (LED) 63 disposed in the cavity 126 is energized in
response to the knob 61 being depressed to issue a light
through a transparent cover 64 for indication of the op-
eration. In a preferred embodiment, the device also in-
cludes a selector 70 for selecting one of three modes,
i.e., a lock mode for disabling the operation, a spraying
mode for enabling the liquid composition to be electro-
statically sprayed, and a dripping mode for enabling the
liquid composition to be dispensed out of the nozzle with-
out being electrostatically charged. The selector 70 in-
cludes a handle 71 which is rotatable around the ring 127
for selecting one of three positions, i.e., a lock position,
a spraying position, and a dripping position, as shown in
FIGS. 31A to 31 C, respectively defining the above lock
mode, the spraying mode, and the dripping mode. In the
lock position of FIG. 31A, the handle 71 has its portion
engaged with the switch knob 61 to prohibit it from being
pressed, thereby disabling the operating of the pump as
well as the high voltage generator. The selector 70 also
includes tact switches 72 and 73 which are arranged on
the printed board 80 to be actuated selectively depending
upon the position of the handle 71. In the spraying mode
of FIG. 31B, the tact switch 72 is activated such that the
pump 230 and the high voltage generator 40 are simul-

taneously activated upon the switch knob 61 being
pressed. In the dripping mode of FIG. 31C, the tact switch
73 is activated such that only the pump 230 is activated
upon the switch knob 61 being pressed. Although not
clearly seen in the figures, the device may further include
an indicator showing which one of the dripping and spray-
ing modes is selected for easy confirmation by the user.
Such indicator is preferred to be disposed around the
selector handle 71.
[0029] The above operation will be explained also with
reference to FIGS. 32 and 33. When the tact switch 72
is turned on by the selector handle 71, the pressing of
the knob 61 energizes a voltage source 81, a motor con-
troller 82 and at the same time an oscillator 83 for the
transformer 41, thereby activating the motor 30 to oper-
ate the pump 230, while applying the high voltage to
charge the liquid composition. When, on the other hand,
the tact switch 73 is turned on by the selector handle 71,
the pressing of the knob 61 energizes the voltage source
81 and the motor controller 82 only for operating the pump
without applying the high voltage to the liquid composi-
tion. Thus, the user can easily drip the liquid composition
by simply manipulating the selector prior to initiating the
electrostatic spraying, assuring enhanced convenience
of handling the device. The voltage source 81, the motor
controller 82, and the oscillator 83 are formed on the
printed board 80. Further, the device includes an indica-
tor for indicating which one of the spraying mode and
dripping mode is activated. The indicator includes an LED
controller 84, an LED oscillator 85, and a LED 86. When
the spraying mode is selected at the selector 70, the LED
controller 84 acts to turn on the LED 86, as shown in FIG.
32, in response to the knob 61 being pressed. When, on
the other hand, the dripping mode is selected at the se-
lector 70, the LED controller 84 drives the LED oscillator
85 to turn on and off the LED 86 intermittently, as shown
in FIG. 33, in response to the knob 61 being pressed,
thereby providing different visual confirmation to the user
for easy distinction between the spraying mode and the
dripping mode.
[0030] FIGS. 34 and 35 illustrate an alternative indica-
tor using a first LED 87 and a second LED 88 that emit
different colors. The first LED 87 is alone turned on by
the LED controller 84 when the spraying mode is select-
ed, while only the second LED 88 is alone turned on when
the dripping mode is selected.
[0031] FIG. 36 illustrates a further modification of the
indicator using a buzzer 90 and a buzzer controller 91.
The buzzer controller 91 is included to shift the sound
frequency issued from the buzzer 90 or simply turn on
and off the buzzer 90. When the spraying mode is se-
lected, the buzzer controller 91 causes the buzzer 90 to
issue the sound of a first frequency or turn off the buzzer
90. When the dripping mode is selected, the buzzer con-
troller 91 causes the buzzer 90 to issue the sound of a
second frequency or turn on the buzzer 90.
[0032] FIGS. 37A to 37C illustrate another scheme of
selecting the dripping mode and the spraying mode. In
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this modification, a tact switch 74 of press-responsive
type is cooperative with the switch knob 61 A to constitute
the power switch added with the function of the selector.
That is, the tact switch 74 gives three positions, i.e., an
off position of FIG. 37A, a spray mode position of FIG.
37B, and a drip mode position of FIG. 37C. In the off
position, the switch 74 is not actuated to disable the op-
eration of the pump as well as the high voltage generator.
When the knob 61A is pressed to a small extent to cor-
respondingly depress the switch 74, the spraying mode
is selected to energize the pump 230 as well as the high
voltage generator 40 for making the electrostatic spray-
ing of the liquid composition. Upon the knob 61A being
pressed to a further extent, the switch 74 is correspond-
ingly depressed to select the dripping mode to activate
only the pump 230 for dispensing the liquid composition
without the electric charge. Thus, the user can easily se-
lect the mode by simply varying the pressure applied to
the switch knob 61A. Alternatively, the dripping mode
and the spraying mode may be assigned respectively to
the depression of the small extent and to that of the further
extent.
[0033] FIG. 38 illustrates an electric circuitry incorpo-
rated in the device of another preferred embodiment for
successfully operating the device in the spraying mode.
The circuitry is specifically designed to make the spraying
mode successfully and safely. One scheme realized in
the circuit is to supply the liquid composition from reser-
voir 210 to the emitter electrode 250 only after the emitter
electrode receives a stabilized high output voltage for
successfully charging and spraying the liquid composi-
tion. Without being bound by theory, sufficient charging
of the area around the emitter electrode prior to spraying
is believed to provide good spray quality of the liquid com-
position at initial usage, as well as usage after the liquid
composition is consumed to a certain degree. At initial
usage, the liquid composition is delivered to the dispens-
ing unit uncharged. It is believed that advanced charging
of the area around the emitter electrode provides suffi-
cient and uniform charge to the liquid composition when
delivered to the vicinity for the first time, thereby resulting
in a good spray quality. At usage after the liquid compo-
sition is consumed to a certain degree, and therefore
after the bulk of the liquid composition has gone through
a series of charging and de-charging, the liquid compo-
sition has a tendency to separate and/or generate clumps
of solid material. It is believed that, by charging the liquid
composition, such separation and clumps are alleviated,
thereby providing a liquid composition in the initially in-
tended physicochemical state. The other scheme is to
cease the spraying operation when the emitter electrode
receives unduly high voltage that may cause an unallow-
able corona discharging around the emitter electrode and
fail to continue the intended electrostatic spraying. Like
parts are designated by like reference numerals utilized
in the previous embodiment and no duplicate explanation
is made for the respective parts.
[0034] In order to accomplish the former scheme, the

motor controller 82 is configured to include a delay unit
182 which activates the motor 30, i.e., the pump 230 only
after a delay of about one second from the time when
the high voltage generator generates the stabilized high
voltage output. In that the high voltage generator, com-
bination of the oscillator 83 and the transformer 41, is
expected to give the stabilized output after an elapse of
about few tenths of one second from the time it is ener-
gized, the pump is delayed by about one second such
that the liquid composition is supplied only after the emit-
ter electrode receives the stabilized voltage output from
the transformer 41. The delay unit 182 is composed of a
time which starts counting upon being supplied with the
power from the voltage source 81 and triggers the motor
controller 82 to activate the pump 230. Alternatively, the
delay unit 182 may be realized by a delay circuit com-
posed of a resistor and a capacitor.
[0035] For accomplishing the latter scheme, the cir-
cuitry includes an output monitor 45 for monitoring the
voltage output from the transformer 41. The oscillator 83
of the high voltage generator may, for some unpredicta-
ble reasons, generate excessively high voltage output
from the transformer 41 that causes unacceptable corona
discharging around the emitter electrode. In order to elim-
inate such unacceptable event and to keep the safe op-
eration of the device, the output monitor 45 compares
the monitored voltage with a critical level so as to cease
activating the oscillator 83 as well as the motor controller
82 when the monitored voltage exceeds the critical level.
Thus, the emitter electrode 250 is kept free from the ex-
cessively high voltage and therefore from causing the
unallowable corona discharging, while the pump 230 or
the dispensing unit 220 is disabled to take no superfluous
liquid composition from the reservoir 210. The voltage
output from the transformer 41 is divided by a voltage
divider of resistors 46 and 47 to give a divided voltage to
the output monitor 45 as representative of the voltage
output.
[0036] All documents cited in the Detailed Description
of the invention are, in relevant part; the citation of any
document is not to be construed as an admission that it
is prior art with respect to the present invention.
[0037] While particular embodiments of the present in-
vention have been illustrated and described, it would be
obvious to those skilled in the art that various other
changes and modifications can be made within the scope
of the claims. It is therefore intended to cover in the ap-
pended claims all such changes and modifications that
are within the scope of this invention.

Claims

1. An electrostatic spraying device being configured
and disposed to electrostatically charge and dis-
pense a liquid composition from a supply to a point
of dispense, wherein the device comprises:
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an actuator;
a high voltage generator (40) to provide a high
voltage;
a power source (50) to activate said actuator
and said high voltage generator (40);
a reservoir (210) to contain the supply of the
liquid composition;
a dispensing unit (220) comprising
a pump (230) in immediate downstream relation
with the reservoir (210) for supplying the liquid
composition from the reservoir (210), the pump
(230) being mechanically connected to said ac-
tuator to be driven thereby,
an emitter electrode (250) to electrostatically
charge the liquid composition, the emitter elec-
trode (250) being electrically connected to said
high voltage generator (40); and
a nozzle (240) to dispense the liquid composi-
tion, the nozzle (240) being disposed at the point
of dispense,
a switch (60) for manipulating the power source
(50); and
a selector (70) for providing a spraying mode
and a dripping mode selectively in response to
the switch (60) being manipulated;

wherein the dripping mode is such that said pump
(230) is alone actuated to dispense the liquid com-
position out through the nozzle (240) absent electri-
cal charge, and wherein the spraying mode is such
that said pump (230) as well as the emitter electrode
(250) are simultaneously activated to dispense the
liquid composition out through the nozzle (240) with
the liquid composition being electrically charged at
the emitter electrode (250) prior to exiting the nozzle,
wherein said device includes a housing (10) which
carries said actuator, said high voltage generator
(40), said power source (50), said switch (60), and
said selector (70),
characterized in that
said selector (70) is exposed on the exterior of said
housing (10) to be manipulated by the user’s finger,
said selector (70) being movable between a dripping
position defining said dripping mode and a spraying
position defining said spraying mode,
said selector (70) surrounding said switch in imme-
diately adjacent relation thereto and rotatable about
an axis between said dripping position and said
spraying position.

2. Electrostatic spraying device as set forth in claim 1,
wherein said selector (70) has a lock position which
prohibits said motor and the emitter electrode from
being activated.

3. Electrostatic spraying device as set forth in claim 1,
wherein said housing (10) is formed on its exterior
with an indicator which indicates which one of said

dripping mode and said spraying mode is selected.

4. Electrostatic spraying device as set forth in claim 1,
wherein said selector (70) is of a pressure-respon-
sive type which is actuated by said switch to give
said dripping mode in response to said switch handle
being pressed to a first extent, and give said spraying
mode in response to said switch being pressed to a
second extent greater than said first extent.

5. Electrostatic spraying device as set forth in claim 1,
wherein said spraying mode is arranged to start ac-
tivating said pump (230) after a delay from activating
said high voltage generator (40).

6. Electrostatic spraying device as set forth in claim 1,
wherein said spraying mode is arranged to include
monitoring of the high voltage output from said high
voltage generator (40) and to cease activating said
high voltage generator and said pump (230) when
said monitored high voltage output exceeds a critical
level.

Patentansprüche

1. Elektrostatische Sprühvorrichtung, welche zum
elektrostatischen Laden und zum Abgeben einer
Flüssigkeitszusammensetzung aus einem Vorrat an
einen Abgabepunkt ausgebildet und angeordnet ist,
wobei die Vorrichtung umfasst:

ein Antriebselement;
einen Hochspannungsgenerator (40) zum Be-
reitstellen einer hohen Spannung;
eine Leistungsquelle (50) zum Inbetriebsetzen
des Antriebselements und des Hochspan-
nungsgenerators (40);
ein Reservoir (210) zur Aufnahme des Vorrats
der Flüssigkeitszusammensetzung;
eine Abgabe-Einheit (220), die umfasst
eine Pumpe (230), in Downstream-Richtung re-
lativ zu dem Reservoir (210), zum Fördern der
Flüssigkeitszusammensetzung aus dem Reser-
voir (210), wobei die Pumpe (230) mechanisch
mit dem Antriebselement verbunden ist, so,
dass sie von demselben angetrieben wird,
eine Emitterelektrode (250) zum elektrostati-
schen Laden der Flüssigkeitszusammenset-
zung, wobei die Emitterelektrode (250) elek-
trisch mit dem Hochspannungsgenerator (40)
verbunden ist; und
eine Düse (240) zum Abgeben der Flüssigkeits-
zusammensetzung, wobei die Düse (240) an
dem Abgabepunkt angeordnet ist,
einen Schalter (60) zum Ein- und Ausschalten
der Leistungsquelle (50); und
einen Wahlschalter (70) zum wahlweisen Be-
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reitstellen eines Sprüh-Modus und eines Tropf-
Modus, in Reaktion auf ein Betätigen des Schal-
ters (60);

wobei der Tropf-Modus derart gestaltet ist, dass zum
Abgeben der Flüssigkeitszusammensetzung in Ab-
wesenheit elektrischer Ladung nach außen durch
die Düse (240) nur die Pumpe (230) betätigt wird,
und
wobei der Sprühmodus derart gestaltet ist, dass die
Pumpe (230) sowie die Emitterelektrode (250)
gleichzeitig aktiviert werden, so dass die Flüssig-
keitszusammensetzung nach außen durch die Düse
(240) abgegeben wird, wobei die Flüssigkeitszu-
sammensetzung an der Emitterelektrode (250) elek-
trisch geladen wird, bevor sie aus der Düse austritt,
wobei die Vorrichtung ein Gehäuse (10) aufweist,
welches das Antriebselement, den Hochspannungs-
generator (40), die Stromquelle (50), den Schalter
(60) und den Wahlschalter (70) aufnimmt,
dadurch gekennzeichnet, dass
der Wahlschalter (70) an der Außenseite des Ge-
häuses (10) frei zugänglich ist, um von einem Finger
des Benutzers betätigt zu werden,
wobei der Wahlschalter (70) zwischen einer Tropf-
Position, welche den Tropf-Modus definiert, und ei-
ner Sprüh-Position, welche den Sprüh-Modus defi-
niert, beweglich ist,
wobei der Wahlschalter (70) den Schalter in unmit-
telbar anliegender Beziehung zu demselben umgibt
und um eine Achse zwischen der Tropf-Position und
der Sprüh-Position drehbar ist.

2. Elektrostatische Sprühvorrichtung nach Anspruch 1,
wobei der Wahlschalter (70) eine Verriegelungspo-
sition aufweist, welche verhindert, dass der Motor
und die Emitterelektrode in Betrieb gesetzt werden.

3. Elektrostatische Sprühvorrichtung nach Anspruch 1,
wobei das Gehäuse (10) an seiner Außenseite mit
einer Anzeige ausgebildet ist, welche anzeigt, wel-
cher Modus von dem Tropf-Modus und dem Sprüh-
Modus ausgewählt ist.

4. Elektrostatische Sprühvorrichtung nach Anspruch 1,
wobei der Wahlschalter (70) ein auf Druck reagie-
render Schalter ist, der durch den Schalter betätigt
wird, so dass er in Reaktion darauf, dass das Schal-
ter-Betätigungselement in einem ersten Ausmaß ge-
drückt wird, den Tropf-Modus bereitstellt, und so
dass er in Reaktion darauf, dass der Schalter in ei-
nem zweiten Ausmaß gedrückt wird, das größer ist
als das erste Ausmaß, den Sprüh-Modus bereitstellt.

5. Elektrostatische Sprühvorrichtung nach Anspruch 1,
wobei der Sprühmodus derart ausgebildet ist, dass
er die Pumpe (230) nach einer Verzögerung nach
dem Aktivieren des Hochspannungsgenerators (40)

zu aktivieren beginnt.

6. Elektrostatische Sprühvorrichtung nach Anspruch 1,
wobei der Sprühmodus derart ausgebildet ist, dass
er ein Überwachen des Hochspannungsausgangs
des Hochspannungsgenerators (40) aufweist, und
dass er ein Aktivieren des Hochspannungsgenera-
tors und der Pumpe (230) beendet, wenn die über-
wachte Hochspannung ein kritisches Niveau über-
steigt.

Revendications

1. Dispositif de pulvérisation électrostatique configuré
et disposé pour charger électrostatiquement et dis-
tribuer une composition liquide d’une réserve à un
point de distribution, dans lequel le dispositif
comprend :

un actionneur ;
un générateur de haute tension (40) pour fournir
une haute tension ;
une source de puissance (50) pour activer ledit
actionneur et ledit générateur de haute tension
(40) ;
un réservoir (210) pour contenir la réserve de la
composition liquide ;
une unité de distribution (220) comprenant :

une pompe (230) en relation, immédiate-
ment en aval, avec le réservoir (210) pour
délivrer la composition liquide du réservoir
(210), la pompe (230) étant reliée mécani-
quement audit actionneur pour être entraî-
née par celui-ci,
une électrode d’émission (250) pour char-
ger électrostatiquement la composition li-
quide, l’électrode d’émission (250) étant
connectée électriquement audit générateur
de haute tension (40) ; et
une buse (240) pour distribuer la composi-
tion liquide, la buse (240) étant disposée au
point de distribution,

un commutateur (60) pour manipuler la source
de puissance (50) ; et
un sélecteur (70) pour fournir un mode de pul-
vérisation et un mode d’écoulement de manière
sélective en réponse à la manipulation du com-
mutateur (60) ;

dans lequel le mode d’écoulement est tel que ladite
pompe (230) seule est actionnée pour distribuer la
composition liquide à travers la buse (240) en l’ab-
sence de charge électrique, et
dans lequel le mode de pulvérisation est tel que ladite
pompe (230) ainsi que l’électrode d’émission (250)
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sont activées simultanément pour distribuer la com-
position liquide à travers la buse (240), la composi-
tion liquide étant chargée électriquement au niveau
de l’électrode d’émission (250) avant de sortir de la
buse,
dans lequel ledit dispositif comprend un logement
(10) qui supporte ledit actionneur, ledit générateur
de haute tension (40), ladite source de puissance
(50), ledit commutateur (60) et ledit sélecteur (70),
caractérisé en ce que
ledit sélecteur (70) est exposé sur l’extérieur dudit
logement (10) pour être manipulé par le doigt de l’uti-
lisateur,
ledit sélecteur (70) pouvant être déplacé entre une
position d’écoulement définissant ledit mode d’écou-
lement et une position de pulvérisation définissant
ledit mode de pulvérisation,
ledit sélecteur (70) entourant ledit commutateur
dans une relation immédiatement adjacente avec
celui-ci et étant capable de tourner autour d’un axe
entre ladite position d’écoulement et ladite position
de pulvérisation.

2. Dispositif de pulvérisation électrostatique selon la re-
vendication 1, dans lequel ledit sélecteur (70) a une
position de verrouillage qui empêche l’activation du-
dit moteur et de l’électrode d’émission.

3. Dispositif de pulvérisation électrostatique selon la re-
vendication 1, dans lequel ledit logement (10) com-
porte, sur sa partie extérieure, un indicateur qui in-
dique quel mode parmi ledit mode d’écoulement et
ledit mode de pulvérisation est sélectionné.

4. Dispositif de pulvérisation électrostatique selon la re-
vendication 1, dans lequel ledit sélecteur (70) est
d’un type sensible à la pression qui est actionné par
ledit commutateur pour donner ledit mode d’écoule-
ment lorsque ledit bouton de commutateur est pres-
sé dans une certaine mesure, et donner ledit mode
de pulvérisation lorsque ledit commutateur est pres-
sé dans une deuxième mesure supérieure à ladite
première mesure.

5. Dispositif de pulvérisation électrostatique selon la re-
vendication 1, dans lequel ledit mode de pulvérisa-
tion est agencé pour débuter l’activation de ladite
pompe (230) à la fin d’un délai après l’activation dudit
générateur de haute tension (40).

6. Dispositif de pulvérisation électrostatique selon la re-
vendication 1, dans lequel ledit mode de pulvérisa-
tion est agencé pour comprendre la surveillance de
la sortie haute tension dudit générateur de haute ten-
sion (40) et pour cesser l’activation dudit générateur
de haute tension et de ladite pompe (230) lorsque
ladite sortie haute tension surveillée dépasse un ni-
veau critique.
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