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(57) Abréege/Abstract:

A hand-held hair grooming device comprising a housing adapted to be held in the hand of the user, an array of electrically
conductive tines extending outwardly from the housing, apparatus for mounting the tines Iin the housing, and apparatus for
applying an electric potential between adjacent tines whereby lice or other pests suitably disposed between adjacent tines are
electrocuted.
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A hand-held hair grooming device comprising a housing
adapted to be held in the hand of the user, an array of
electrically conductive tines extending outwardly from the
housing, apparatus for mounting the tines in the housing, and
apparatus for applying an electric potential between adjacent
tines whereby lice or other pests suitably disposed between
adjacent tines are electrocuted.
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HAIR GROOMING DEVICE

FIELD OF THE INVENTION

The present invention relates to hair grooming

devices generally.
5 BACKGROUND OF THE INVENTION -
A great variety of hair grooming devices are
- known in the patent literature. U.S. Patents 2,021,008;

1,724,984; 456,953; 456,952; 384,561 and 312,487 all
relate to electric combs that are battery powered for

10 energizing hair roots and scalp. In U.S. Patent
2,021,008, each row of tines is insulated from the other

and each comb element 1s of opposite polarity from its
neighbor such that the hair strand is intended to
complete an electrical circuit between adjacent comb

15 elements.
'U.S. Patent 3,897,794 describes a pocket-sized

battery powered hair comb having oscillating teeth for

smoothing difficult hair.
U.S. Patent 4,815,232 shows a coiib for the

20 removal and capture of fleas and other pests.
U.S. Patent 1,165,485 describes an

electrocuting device, not a comb, having spaced metal
bars.

——
~ugiih

U.S. Patent 4,729,147 describes a portable

25 self-contained pet groomer and flea annihilator
including a vacuum device which removes loose hair,
dandruff and the like to a remote location at which

fleas are electrocuted by an electrical charge.
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SUMMARY OF THE INVENTION

1+

The present invention seeks to provide a hand-held hair
grooming device which is effective to electrically destroy lice,
fleas or other pests.

There 1s thus provided in accordance with a preferred
embodiment of the present invention a hand-held hair grooming
device comprising a housing adapted to be held in the hand of the
user, an array of electrically conductive tines defining a comb,
extending outwardly from the housing for engagement with hair,
apparatus for mounting the times in the housing, and apparatus
for applying an electric potential between adjacent tines whereby
lice or other pests suitably disposed between adjacent tines are
electrocuted.

In accordance with a preferred embodiment of the invention,
the apparatus for applying an electrical potential includes
battery operated apparatus for supplying a voltage higher than
the battery voltage.

Further 1n accordance with a preferred embodiment of the
invention, the battery operated apparatus is operative for
supplying a voltage of at least 200 volts across adjacent tines.

Additionally in accordance with a preferred embodiment of
the invention, tines which are maintained at different potentials
extend different lengths outward from the housing.

Also 1n accordance with a preferred embodiment of the
invention there is also provided apparatus for producing a user
sensible output indicaticon of the occurrence of lice
electrocution. Similarly there may also be provided apparatus for
producing a user sensible output indication of proper operation
of the apparatus.

The apparatus for producing preferably comprises apparatus
for providing an audible output indication, such as an audio
output device interconnected with the apparatus for applying an

electrical potential.
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Further in accordance with a preferred
embodiment of the invention, certain tines have
insulation along portions of their exposed lengths to
prevent inadvertent arcing due to bending of adjacent

tines.
Additionally in accordance with a preferred

embodiment of the invention, the apparatus for mounting
may be modular to permit different sets of tines to be

removably mounted on the housing.
BRI DESCRIPTION OF THE DRAWINGS

The present invention will be understood and
appreciated more fully from the following detailed |
description, taken in conjunction with the drawings in
which:

Figs. 1A and 1B are respective perspective and
side view pictorial illustrations of a grooming device
constructed and operative in accordance with a preferred
embodiment of the present invention:

Figs. 2A and 2B illustrate removably mountable
arrays of mutually offset tines useful in the device of
Figs. 1A and 1B respectively with and without

insulation;
Fig. 3 illustrates circuitry for supplying

electrical energy to the tines of the grooming device of

Figs. 1A and 1B:;
Fig. 4 illustrates preferred circuitry for

supplying electrical energy to the tines of the grooming

device of Figs. 1A and 1B; and
Fig. 5 illustrates alternative preferred

circuitry for supplying electrical energy to the tines
of the grooming device of Figs. 1A and 1B.
RETALILED DESCRIPTION OF A PREFERRED EMBODIME
Reference is now made to Figs. 1A and 1B,

which illustrate a hair grooming device constructed and
operative in accordance with a preferred embodiment of
the present invention. It will be appreciated that the
hair grooming device described herein is particularly

i
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configured for use on human hair. Notwithstanding this,
the present invention is not limited to devices suitable

for use with human hair and is also applicable to pet

grooming devices.

5 The grooming device of Figs. 1A and 1B
comprises a housing 10 which is configured to be readily
held in a human hand. The housing 10 contains there-
within a battery and circuitry shown in Fig. 3 and
defines a mounting arrangement for an array 12 of

10 electrically conductive tines 14. According to a
preferred embodiment of the invention, the mounting
arrangement 1is such that replacement tine arrays 12 can
be readily snapped in and out of operative engagement
with the housing 10, but this need not be the case.

15 Preferably an on-~-off switch 16 and an operétion
indicator light 18 are also mounted on the housing 10.

In the illustrated embodiment, the tines 14 of
array 12 are arranged in a plane which is tilted with
respect to the plane of the housing 10. Alternatively

20 any other suitable arrangement of tines 14 may be
employed.

| Reference is now made to Figs. 2A and 2B,
which illustrate a preferred arrangement of tines 14.
Preferably the tines are formed of wire of.thickness of

25 approximately 0.8 mm.and are separated from each other
by an air gap of 0.2 - 0.3 mm. In accordance with a
preferred erbodiment of the invention, eacthr second tine
is offset in its length with respect to its neighbor. A
preferable tine length is about 1 cm and a preferable

30 offset is 0.5 mm. The offset normally will prevent the
closing of an electrical circuit when the ends of the
tines 14 are held against a flat surface.

In accordance with an alternative embodiment
of the invention, the tines may be closer together,

35 sufficiently to enable electrocution of lice eggs.

According to a preferred embodiment of the

invention, the shorter tines, indicated by reference
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numeral 20 in Fig. 2B are provided vith an electrically
insulative layer 22, such as a layer of lacquer, in
order to prevent arcing or closing of an electrical
Circuit if the longer tines, indicated by reference
numeral 24, are bent towards then.

Reference is now made to Fig. 3, which
illustrates electrical circuitry for providing a high-
voltage output to the tines 14. Generally speaking, the
circuitry of Fig. 3 comprises an astable multi-vibrator

which charges a coil during every cycle. In every

Cycle, the coil discharges a capacitor, or a network of
capacitors, acting as a voltage multiplier. The charge
accumulating in the capacitors may reach in excess of
200 volts. The capacitor located at the output to the
tines accumulates a charge capacity of about 5
microcoulombs on average, which is sufficient to
electrocute lice. Alternatively any other suitable
circuitry for providing a high voltage output sufficient
to electrocute lice or similar hair-bound pests may be
employed.

The circuitry of Fig. 3 is preferably powered
by an ordinary 1.5 volt dry cell 28, such as one of AA
size. A positive voltage of 1.5 volts is supplied to
the emitter of a transistor 30, such as a 2N2905, whose
collector is connected via an inductor 32, preferably of
value 470 microHenry, to grdund. The base-of transistor
30 is coupled via a resistor 34, preferably of value 220
ohm, to the collector of a transisfor 36, such as a
2N2222, whose emitter is connected to ground.

The junction of resistor 34 and the collector
of transistor 36 is coupled to a positive voltage of 1.5
volts via a resistor, preferably of value 220 ohms and
is connected via a diode 40 such as a 1IN914, and a
capacitor 42, preferably of value 0.1 microfarad, to the
base of a transistor 44, such as a 2N1711, whose enmitter
is connected to ground. The junction of capacitor 42
and the base of transistor 44 is coupled to a positive

i
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voltage of 1.5 volts via a resistor 46, preferably of
value 1Kohm. The junction of capacitor 42 and diode 40
is coupled to a positive voltage of 1.5 volts via a
resistor 48, preferably of value 220 ohms.

Resistors S50 and 52, preferably having
respective values of 1Kohm and 200 ohms, an inductor 54,
preferably having a value of 1lmHy, and a capacitor 56,
preferably having a value of 0.047 microfarad and a 250v
rating, are connected in parallel, at one side thereof,
to a positive voltage of 1.5 volts. The opposite sides
of resistors 50 and 52 are interconnected by a capacitor
58 preferably having a value of 0.1 microfarad. The
opposite sides of resistor 52 and inductor 54 are

interconnected by a diode 60, such as an 1N914, and the
opposite sides of inductor 54 and capacitor 56 are
interconnected by a diode 62, such as a 1N914.

The junction of capacitor 56 .and resistor 50
is connected to the base of transistor 36 and the
junction of diodes 60 and 62 and inductor 54 is coupled

to the collector of transistor 44.
The junction of inductor 32 and the collector

of transistor 30 is coupled via a diode 64, such as a
1N914, and a capacitor 66, preferably having a value of
0.047 microfarad and a 250 Volt rating, to ground.

A potential difference of 250 volts is defined
across first and second taps 70 and 72, tap 70 being
defined at the junction of diocde 64 and capacitor 66 and
tap 72 being defined at the junction between capacitor
56 and diode 62. Preferably tap 70 is coupled to a bus
74 connected to the shorter tines 20, while tap 72 is
coupled to a bus 76 connected to the longer tines 22
which are interdigitated with the shorter tines 20.

It will be appreciated by persons skilled in

the art that the circuitry of Fig. 3 provides a voltage

across each adjacent pair of tines which is
significantly in excess of that provided by the battery
28. When a louse or other pest, having a conductivity

bl
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significantly greater than human hair, is located
between adjacent tines, an electrical circuit is closed

thereacross, producing a current of about 80
microamperes to 10 milliamperes, sufficient to kill the
5 louse or other peSt. It is significant that since the
electrical conductivity of hair is low, an electrical
circuit is not closed thereacross.
Reference is now made to Fig. 4, which
illustrates a preferred circuit'fOr electrocufion of
10 lice in the hair. A 1.5 volt voltage source 80, such as

an AA size dry cell, is employed such that its negative
terminal is coupled across a switch 82 to the emitter of

a transistor 84. The collector of transistor 84 is
- coupled across a resistor 86, typically of value 390
15 ohm, to the positive terminal of the voltage source 80.
| Connected in parallel to resistor 86 are a
capacitor such as an 0.1 microfarad capacitor 89 and a
regsistor 90, typically of value 1 Kohm.. The base of
transistor 84 is preferably connected across a 1Kohm
20 resistor 92 to the positive terminal of voltage source
80. A capacitor 94, typically of value 0.1 microfarad,
is coupled in series with a resistor 96, typically of
value 390 ohms, between the junction of the base of
transistor 84 and resistor 92 and the positive terminal
25 of voltage source 80. A diode 98, such as a 1N914, is
coupled in series with an inductor 100, typically of
value 470 microHenry, between the junction of capacitor
94 and resistor 96 and the positive terminal of voltage

source 80.
30 - The junction of capacitor 89 and resistor 90

is coupled to the base of a transistor 102, such as a
2N3019. The collector of transistor 102 is coupled to
the junction of diode 98 and inductor 100 and the
emitter of transistor 102 is coupled to the emitter of
35 transistor 84. The emitter and collector of transistor
102 are connected across a capacitive grid, indicated
generally by reference numeral 104 and including four
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capacitors 106, 108, 110 and 112, ezch cf value 1
nanofarad and a rating of 200 Volts, and four diodes
114, 116, 118 and 120, each typically a 914.

One set of tines, indicated by reference
number 20, typically the shorter tines, is coupled via a
voltage supply terminal 122 to the negative terminal of
voltage source 80 via switch 82, while the other set of
tines, indicated by reference number 22, is coupled via
a voltage supply terminal 124 to the output of - |
capacitive grid 104. The voltage difference between
voltage supply terminals 122 and 124 is typically 270

volts.
Reference is now made to Fig. 5, which

illustrates an additional preferred circuit for
electrocution of lice in the hair. A 1.5 volt voltage
source 180, such as an AA size dry cell, is employed
such that its negative terminal is coupled across a
switch 182 to the emitter of a transistor 184, such as a
2N2222. The collector of transistor 184 is coupled
across an audio output device 185 such as a miniature
piezoelectric loudspeaker and across first and secbnd
resistors in series, 186 and 188, typically of
respective values 220 ohm and 390 ochm, to the positive

terminal of the voltage source 180.
Connected in parallel to resistor 188 are a

capacitor 189 such as an 0.5 microfarad capacitor and a
resistor 190, typically of value 680 ohm. “The base of
transistor 184 is preferably connected across a 1.5 Kohm
resistor 192 to the positive terminal of voltage source
180. A capacitor 193, typically of value 1 microfarad,
is coupled in series with a resistor 196, typically of
value 390 ohms, between the junction of the base of
transistor 184 and resistor 192 and the positive
terminal of voltage source 180. A diode 194, such as a
1N4148, is coupled in series with an inductor 198,
typically of value 1 milliHenry, between the junction of
capacitor 193 and resistor 196 and the positive terminal
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of voltage source 180.
The junction of capacitor 189 and resistor 190

is coupled to the base of a transistor 200, such as a
2N5551. The collector of transistor 200 is coupled to

5 the junction of diode 194 and inductor 198 and the
emitter ¢of transistor 200 is coupled to the emitter of
transistor 184. The emitter and collector of transistor
200 are connected across a voltage multiplier, indicated
generally by reference numeral 204 and including .four

10 capacitors 206, 208, 210 and 212, each of value 1
nanofarad and a rating of 160 Volts, a resistor 213 of

value 22 ohms and four diodes 214, 216, 218 and 220,
each typically a 1N4148. A capacitor 222, typically of
value 22 nanoFarad with a 400 V rating, is coupled

15 Dbetween the junction of resistor 213 and capacitor 210
and the junction of capacitor 212 and diode 220. A 220
Volt DC output terminal, including a positive voltage
supply contact 223 and a negative voltage supply contact
224, 1s defined across the capacitor 222.

20 One set of tines, indicated by reference

number 225, typically the shorter tines, is coupled to
voltage supply contact 224, while the other set of
tines, indicated by reference numeral 227, is coupled to

voltage supply contact 223.
25 The circuitry of Fig.5 is operative to provide

an audio output during device operation. The output is

not present when either the circuitry or the battery 180

is not operating properly. When lice are electrocuted,

the audio output varies temporarily, thereby providing
30 an audio indication to the user of the presence and

eradication of lice. |
It will be appreciated by persons skilled in

the art that the present invention is not limited by
what has been particularly shown and described

35 hereinabove. Rather the scope of the present invention
is defined only by the cléims which follow:

vardn
—
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A hand-held hair grooming device comprising:

a housing adapted to be held in a hand of a user;

an array of electrically conductive tines defining a
comb extending outwardly from the housing for engagement with
hair; ‘

means for mounting the tines in the housing; and

means for applying an electric potential between

adjacent tines whereby lice and other pests suitably disposed
between adjacent tines are electrocuted.

2. Apparatus according to claim 1, and wherein said
means for applying an electrical potential includes a battery
providing a battery voltage operated means for supplying a
voltage higher then the battery voltage.

3. Apparatus according to claim 2, and wherein said
battery operated means is operative for supplying a voltage
of at least 200 volts across adjacent tines.

4. Apparatus according to claim 3, and wherein tines

5 Apparatus according to claim 3, and wherein tines -
which are maintained at different potentials extend outward
from the housing by correspondingly different lengths.

6. Apparatus according to claim 3, and wherein at least
every second tine has insulation along a portion of its

exposed lengths to prevent inadvertent arcing due to bending
of adjacent tines.

7. Apparatus according to claim 3,'and wvherein said
means for mounting is arranged to permit different sets of
tines to be removably mounted on the housing.

8. Apparatus according to claim 2, and wherein tines
which are maintained at different potentials extend outward
from the housing by the same length.

9. Apparatus according to claim 2, and wherein tines
which are maintained at different potentials extend outward

SUBSTITUTE SHEET
IPEA/US
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' from the housing by correspondingly different lengths.
10. Apparatus according to claim 2, and wherein at least
every second tine has insulation along a portion of its

exposed lengths to prevent inadvertent arcing due to bending
of adjacent tines.

11. Apparatus according to claim 2, and wherein said
means for mounting is arranged to permit different sets of
tines to be removably mounted on the housing.

12. Apparatus according to claim 2, and also comprising
nmeans for providing a user sensible output indication of the
occurrence of lice electrocution.

13. Apparatus according to claim 2, and also comprising
means for providing a user sensible output indication of
proper operation of the apparatus.

14. Apparatus according to claim 1, and wherein tines
which are maintained at different potentials extend outward
from the housing by the same length.

15. Apparatus according to claim 1, and wherein tines
which are maintained at different potentials extend outward
from the housing by correspondingly different lengths.

16. Apparatus according to claim 1, and wherein at least
every second tine has insulation along a portion of its

exposed lengths to prevent inadvertent arcing due to bending
of adjacent tines.

17. Apparatus according to claim 1, and wherein said

means for mounting is arranged to permit different sets of
tines to be removably mounted on the housing.

18, Apparatus according to claim 1, and also comprising
means for providing a user sensible output indication of the
occurrence of lice electrocution.

19, Apparatus according to claim 18, and wherein said
means for providing comprises means for providing an audible
output indication.

20. Apparatus according to claim 1, and also comprising

iy
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means for providing a user sensible output indication of
proper operation of the apparatus.
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