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(54) Antenna for diminishing electro-magnetic pollution

(57)  An antenna with a conductor comprising a first
and a second set of at least a first, a second, a third and
a fourth substantially parallel and substantially straight
segments arranged successively and adjacently to each
other, each one of the segments of each set having a
firstand a second longitudinal end opposite to each other
wherein in each set all of said first ends are at one side
and all of said second ends are at an opposite other side,
characterised in that:

« in each of said first and second set, at their first longi-
tudinal ends:

O said first segment is connected to said fourth segment,
and

O said second segment is connected to said third seg-

ment;

« in that at their second longitudinal ends:

O said third segment of said first set is connected to one
of said third or fourth segments of said second set,

O said fourth segment of said first set is connected to
the other of said third or fourth segments of said second
set, and

O said first segment of said second set is connected to
said second segment of said second set;

+ and in that the segments of said first set cross over the
segments of said second set at an angle between 62 and
118 degrees.
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Description

[0001] An antenna with a conductor comprising a first
and a second set of at least a first, a second, a third and
a fourth substantially parallel and substantially straight
segments arranged successively and adjacently to each
other, each one of the segments of each set having a
firstand a second longitudinal end opposite to each other
wherein in each set said first ends and second ends are
similarly oriented.

[0002] Such an antenna is known from
W02008139253. In antennas, there is a constant push
for miniaturization to satisfy the convenience and desires
of consumers. The smaller the size of the antenna how-
ever, the lower the performance of the antenna. Anten-
nas with conductors that comprise segments arranged
parallel next to each other are therefore advantageous
because they require less surface area than an antenna
having the same length but without such segments.
[0003] Antennas are provided for transmitting and/or
receiving signals by exciting and/or sensing electro-mag-
netic waves. Such electro-magnetic waves move along
the environment. By transmitting signals, an electro-
magnetic wave is spread into the environment. This elec-
tro-magnetic wave, which is artificial and man-made and
thus unnatural, can be regarded as an electro-magnetic
pollution. Especially because technology advancesin the
field of electronic devices spreading electro-magnetic
waves, such as mobile phones, effects of electro-mag-
netic pollution start to be more and more clear. Such
effects are for example occurrence of interference of dif-
ferent waves and signals. Well-known consequence of
such interferences is the prohibition to use a mobile
phone or a laptop in an airplane. Furthermore research
has proven a relationship between fitness of a human
and the presence of electro-magnetic pollution in the
neighbourhood of this human. Electro-magnetic pollution
proves to have negative effects on the stamina of a hu-
man.

[0004] Itis anobjectof the presentinvention to provide
an antenna that resolves a number of the above-men-
tioned problems.

[0005] Tothis end anantenna according to the present
invention is characterised in that:

¢ in each of said first and second set, at their first lon-
gitudinal ends:

O said first segment is connected to said fourth
segment, and
O said second segment is connected to said
third segment;

* in that at their second longitudinal ends:
O said third segment of said first set is connect-

ed to one of said third or fourth segments of said
second set,
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O said fourth segment of said first set is con-
nected to the other of said third or fourth seg-
ments of said second set, and

O said first segment of said second set is con-
nected to said second segment of said second
set;

* and in that the segments of said first set cross over
the segments of said second set atan angle between
62 and 118 degrees, preferably between 80 and 100
degrees, more preferably about 90 degrees.

[0006] When a current flows through the conductor, a
magnetic field is generated according to well-known
physical laws. Due to the particular connection of the
segments, the flow direction of the current in adjacent
segments will be opposite. Furthermore, because two
sets of segments are located approximately perpendic-
ularly to each other, a mechanically and physically bal-
anced antenna is created. This balanced antenna has a
surprising effect in that the electro-magnetic waves cre-
ated by this antenna are more balanced in the sense that
it does not pollute the environment as much as conven-
tional antennas do. Tests have proven that the fithess of
a human in the neighbourhood of electro-magnetic
waves created by an antenna according to the present
invention increases in view of the fitness of the same
human in the neighbourhood of electro-magnetic waves
created by a prior art antenna.

[0007] The antenna according to the invention com-
prises a conductor having two ends, namely the first and
second segment of the first set of segments. To these
ends, a generator or any other means known in the art,
can be mounted so as to provide the antenna with a sig-
nal.

[0008] Preferably, said successive and adjacent seg-
ments may be interspaced with a substantially constant
spacing. The spacing being constant increases the bal-
ance of the antenna and has proven to increase the
above mentioned effects.

[0009] Advantageously, each of said first and second
set may comprise a further pair of segments arranged
successively and adjacently to said first segment, said
firstand second segment being connected at said second
longitudinal end, to respectively the one segment of said
further pair of segments lying adjacent to said first seg-
ment, and the other segment of said further pair of seg-
ments. Said first set comprises a first number of seg-
ments and said second set comprises a second number
of segments, and preferably said first number being sub-
stantially equal to said second number. Increasing the
number of segments results in a larger overall conductor
length and thus an antenna with higher performance ca-
pability. Keeping the number of segments equal for each
set results in an increase of the balance of the antenna
and have proven to increase the above mentioned ef-
fects. Substantially equal indicates that the percentage
of deviation between the number of segments in the first
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set in the second set is smaller than 20%, preferably
smallerthan 10%, more preferably smallerthan 5%, most
preferably smaller than 1 %.

[0010] Advantageously, said first segment of said first
set may be connected to said second segment of said
first set so that a closed conductive circuit is formed. In
this configuration, no generator or the like is connected
to the open ends of the antenna, but these open ends
are short-circuited. This results in an antenna with no
active elements. This antenna senses the electro-mag-
netic waves in the environment and according to well
known physical laws, a current will start to flow in the
conductor due to these electro-magnetic waves. This ef-
fect will increase when the antenna is located close to a
device sending an electro-magnetic signal, for example
a mobile phone. Tests have proven that this current re-
sults in the creation of an electro-magnetic excitement
that harmonizes the electro-magnetic pollution in the en-
vironment. Results are surprising in that such a passive
antennain the neighbourhood of a human diminishes the
electro-magnetic pollution that negatively effects the
stamina and fitness of this human thereby indirectly in-
creasing the stamina and fitness of this human over a
certain time. Positive effects can in some cases already
be measured in a few hours.

[0011] The invention will now be described in more
detail with respect to the drawings illustrating some pre-
ferred embodiments of the invention. In the drawings:

figure 1 shows an antenna according to a first em-
bodiment of the invention;

figure 2 shows an antenna according to a next em-
bodiment of the invention;

figure 3 shows a first set of segments on a printed
circuit board; and

figure 4 shows a second set of segments on a printed
circuit board.

[0012] In the drawings a same reference number has
been allocated to a same or analogous element.

[0013] Figures 1 shows a conductor 1, which is a con-
ductive path. In this path, two parts can be distinguished.
In the first part 10, the path is mainly arranged in a vertical
way, in columns, whereas in the second part 20, the path
is mainly arranged in a horizontal way, in rows. The first
part comprises a first set of segments 11, 12, 13, 14 that
extend vertically, and the second part comprises a sec-
ond set of segments 21, 22, 23, 24 that extend horizon-
tally. Each segment is straight and linear. In each part,
the segments are arranged adjacently and parallel to
each other. At the longitudinal ends of the segments,
these segments are connected to each other in a way as
shownin Figure 1. Segments of different parts cross each
other and at the places where a horizontal and a vertical
segment cross, there is an isolation layer between these
segments so that no current can flow through these
crossing points.

[0014] Segments 11, 12, 13 and 14 all have a first lon-

10

15

20

25

30

35

40

45

50

55

gitudinal end 15 all at one side of the first part 10, and a
second, opposite longitudinal end 16 all at an opposite
side of the first part 10. Segments 21, 22, 23 and 24 all
have a first longitudinal end 25 all at one side of the sec-
ond part 20 and an opposite, second longitudinal end 26
all at an opposite side of the second part 20.

[0015] Configuration of the segments is as follows:

*  First segment 11 of the first part 10 is connected to
fourth segment 14 of the first part 10 at their first
longitudinal ends 15;

¢ second segment 12 of the first part 10 is connected
to third segment 13 of the first part 10 at their first
longitudinal ends 15;

» the second longitudinal end 16 of the third segment
13 of the first part 10 is connected to the second
longitudinal end 26 of the third segment 23 of the
second part 20;

» the second longitudinal end 16 of the fourth segment
14 of the first part 10 is connected to the second
longitudinal end 26 of the fourth segment 24 of the
second part 20;

e fourth segment 24 of the second part 20 is connected
to first segment 21 of the second part 20 at their first
longitudinal ends 25;

* the third segment 23 of the second part 20 is con-
nected to second segment 22 of the second part 20
at their first longitudinal ends 25;

e second segment 22 of the second part 20 is con-
nected to the first segment 21 of the second part 20.

[0016] In this configuration, the conductor has two
open ends, namely the second longitudinal end 16 of the
first segment 11 of the first part 10, and the second lon-
gitudinal end 16 of the second segment 12 of the first
part 10. The configuration of the segments allows, start-
ing from the first open end, to let a current flow through
all segments in the antenna so as to arrive at the second
open end. Between these open ends, a signal generator,
or any other means known in the art to be coupled with
an antenna, can be provided so as to obtain an active
antenna provided to send and/or receive signals. How-
ever these ends could also be short-circuited so as to
obtain a passive antenna. This passive antenna will op-
erate due to electro-magnetic waves in the environment
that induce a current into the conductor of the passive
antenna. This current on its turn will generate electro-
magnetic waves that harmonize the electro-magnetic
waves in the environment due to the specific configura-
tion of the antenna.

[0017] The conductor 1 has a substantially constant
thickness D. Depending on the application of the anten-
na, this thickness D can vary from 100mm to 0,000001
mm. Adjacent segments are interspaced with a distance
S, which distance S should be at least enough to isolate
these segments from each. The distance S is preferably
directly proportional to the thickness D of the segments,
and is preferably maximum 19 times the thickness D of
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the segments. More preferably the distance S is maxi-
mum 6,18 times the thickness D of the segments, even
more preferably the distance S is equal to the thickness
D of the segments. Most preferably the distance S is
smaller than the thickness D of the segments.

[0018] Figure 2 shows a preferred embodiment of the
antenna according to the invention. In this preferred em-
bodiment, the first set of segments comprises a further
pair of segments 18 and 19. This further pair of segments
being located adjacent to the first segment 11 and on the
opposite side than the second segment 12. The second
set of segments comprises a further pair of segments 28
and 29. This further pair of segments being located ad-
jacent to the first segment 21 and on the opposite side
than the second segment 22. These further pairs of seg-
ments are connected to the antenna as follows:

¢ First segment 11 of the first part 10 and the segment
19 of said further pair of segments of the first part
10 that is adjacent to this first segment 11 are con-
nected to each other at their respective second lon-
gitudinal ends 16;

e second segment 12 of the first part 10 and the other
segment 18 of said further pair of segments of the
first part 10 are connected to each other at their re-
spective second longitudinal ends 16;

* first segment 21 of the second part 20 is connected
at the second longitudinal end 26 to the segment 29
of said further pair of segments of the second part
20 that is adjacent to this first segment 21;

¢ second segment 22 of the second part 20 is con-
nected at the second longitudinal end 26 to the other
segment 28 of said further pair of segments of the
second part 20.

[0019] In the figure 2, contrary to figure 1, the connec-
tions between the first set of segments and the second
set of segments are arranged as follows:

* the second longitudinal end 16 of the third segment
13 of the first part 10 is connected to the second
longitudinal end 26 of the fourth segment 24 of the
second part 20;

* thesecond longitudinal end 16 of the fourth segment
14 of the first part 10 is connected to the second
longitudinal end 26 of the third segment 23 of the
second part 20;

[0020] These sets of segments being connected the
other way around with respect to figure 1 has no effect
on the applicability of the antenna, and can be chosen
depending on which way of connecting is the easiest in
practice.

[0021] The second segment 22 of the second part 20
being connected to the first segment 21 of the second
part 20, as indicated above and as can be clearly seen
in figure 1, is still applicable. However in this preferred
embodiment, this connection is not realised at the second
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longitudinal end 26 of the second part 20 between the
segments 21 and 22. This connection is realised at the
first longitudinal end 26 of the second part 20 between
the further pair of segments 28 and 29. For a constant
segment length, these further pairs of segments thus in-
crease the total conductor length thereby increasing the
performance capabilities of the antenna.

[0022] From this figure 2 it can be clearly distinguished
that a repeating pattern is formed in each part 10 and 20.
Each part shows two meander patterns being interlaced
into each other in such a manner that no overlap of me-
anders occurs. It will be clear that when a larger number
of segments is present in an antenna according to the
invention, it will be preferred to continue this repeating
pattern by connecting the larger number of segments
accordingly. Both the figures 3 and 4 show such a re-
peated pattern.

[0023] The figures 1 to 4 show that one end of the
repeating pattern of the first part 10 is connected to one
end of the repeating pattern of the second part 20. At the
other end of the repeating pattern of the second part 20,
there is a short-circuited end 39. Following a current start-
ing at a first open end of the first part 10 and flowing
through the conductor 1, this current first flows through
afirst meander of the first part 10. Then this current flows
to the second part and through a first meander of this
second part 20 so as to arrive at the short-circuited end
39. From this end 39, the current will flow through a sec-
ond meander of the second part 20. Then this current
flows to the first part and through a second meander of
the first part 10 so as to arrive at the second open end
of the first part 10.

[0024] Figure 3 shows the first part of the conductor
and figure 4 shows the second part of the conductor. The
patterns as shown in figure 3 and figure 4 can be realised
as a printed circuit board or the like by known means in
the art of electronics. These two printed circuit boards
can be mounted onto each other so that the conductor
on the one printed circuit board is insulated from the con-
ductor on the other printed circuit board. However con-
nectors 30, 31, 32 and 33 should be coupled in a con-
ductive manner so that a current is allowed to flow from
one printed circuit board through a connector into the
other printed circuit board. To this end the connector 30
is to be coupled to the connector 31 and the connector
32 is to be coupled to the connector 33. These connec-
tions realise the connections from the first set of seg-
ments to the second set of segments as explained above.
Instead of printing these two parts on different printed
circuit boards, each part can be printed on one side of
one printed circuit board so as to obtain a double printed
circuit board.

[0025] However instead of realizing each part of the
conductor on a different element, it will also be possible
to create an antenna according to the invention where
the segments are located substantially in the same plane.
Provisions should be taken in such an embodiment that
the segments are insulated from each other at the cross-
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ing points thereof.

[0026] In a preferred embodiment of the invention, the
antenna comprises two conductors which each are ar-
ranged according to the invention. Each of the two con-
ductors comprises a first set of segments extending in a
first direction and a second set of segments extending
in a second direction. The angle between the first direc-
tion and the second direction is situated somewhere be-
tween 62 and 118 degrees, preferably between 80 and
100 degrees, more preferably substantially 90 degrees.
The two conductors are positioned so that segments of
the first conductor cross over the segments of the second
conductor. More in particular, two conductors are posi-
tioned so that first direction of the first conductor encloses
an angle with the first direction of the second conductor
between 31 and 59 degrees, more preferably between
40 and 50 degrees, most preferably substantially 45 de-
grees.

[0027] When a passive antenna is realized having two
conductors, itis preferred to notinterconnect the two con-
ductors, but keep them as separate antennas. However
they can be connected in parallel in some cases just as
active antennas can. In an active antenna, a signal gen-
erator or the like is connected to the open ends of the
antenna. Figure 3 shows the open ends A and B of the
antenna. For the ease of explanation, the open ends of
a first conductor will be referred to as open ends A1 and
B1. The open ends of a second conductor will be referred
to as open ends A2 and B2. First and second conductor
can be connected in parallel by connecting A1 with A2
and B1 with B2 or by connecting A1 with B2 and B1 with
A2. First and second conductor can also be connected
in series by connecting A1 with A2 or by connecting A1
with B2 or by connecting B1 with A2 or by connecting B1
with B2. It will be directly clear for a person skilled in the
art how to connect a signal generator or the like to such
coupled conductors.

[0028] An antenna according to the invention can be
realized as a standalone antenna either active or passive.
However this antenna can also be integrated in already
existing or newly developed electronic devices for har-
monizing the electro-magnetic waves transmitted by
these electronic devices. For example an antenna ac-
cording to the invention can be integrated into the chipset
of a mobile phone either in an active or a passive way
for reducing the electro-magnetic pollution created by
this mobile phone. The antenna can be used for protect-
ing a living subject from negative effects due to electro-
magnetic waves. For this purpose, the antenna is pref-
erably placed somewhere in the proximity of the living
subject to be protected from negative effects due to elec-
tro-magnetic waves. If the antenna is active, this active
antenna is preferably placed in a radius of no more than
1000 meters, more preferably no more than 100 meters,
even more preferably no more than 20 meters, most pref-
erably no more than 5 meter from the living subject. If
the antenna is passive, this passive antenna is placed in
a radius of no more than 10 meters, more preferably no
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more than 5 meters, even more preferably no more than
2 meters, most preferably no more than 1 meter from the
living subject.

[0029] Electro-magnetic pollution is unnatural, artifi-
cial, manmade, electro-magnetic waves. There are how-
ever several natural electro-magnetic sources such as
the light of the sun, the earth’s magnetic field and mag-
netic fields created by lightning.

[0030] Every human and animal has its own natural
electro-magneticfield. Several techniques have been de-
veloped using this natural electro-magnetic field for di-
agnostic or medical treatment methods such as electro-
cardiogram, electroencephalography and pacemakers.
[0031] It will be clear that unnatural electro-magnetic
field affect the natural electro-magnetic fields including
the electro-magnetic fields of humans and animals. Re-
cent studies have proven a relationship between electro-
magnetic pollution and medical conditions such as oste-
oarthritis, fertility problems, allergies, asthma and de-
pression. Electro-magnetic pollution affects the stamina
and fitness and disturbs the natural sleep patterns. It
thereby causes headaches, migraine, aggression, over-
all sleepiness and concentration and memory defects.
Furthermore, studies of the International Agency for Re-
search on Cancer (IARC) by order of the World Health
Organization (WHO) published on the IARC website on
October 8, 2008, have proven a relationship between
cancer and the use of a mobile phone.

[0032] Our clinical trials have showed the positive ef-
fects of the antenna according to the invention by meas-
uring and comparing several health parameters before
and after the application of a passive antenna according
to the invention in the environment of a subject. A first
clinical trial has proven that the negative thermal effects
to the brain, which are caused by the electro-magnetic
waves excited by the mobile phone, due to the use of
such phone is clearly diminished when such antenna ac-
cording to the invention is applied to this mobile phone.
[0033] Inasecondclinicaltrial, the heart rate variability
(HRV), which is a measure of the beat-to-beat variations
in heart rate, has been used to prove the effect of the
antenna according to the invention. Heart rate variability
is regarded as an indicator of the activity of autonomic
regulation of circulatory function. A first HRV measure-
ment has been carried out on a number of persons which
just made a phone call with their mobile phones for 15
minutes. After two hours of inactivity, this same number
of persons made a phone call with their same mobile
phones for 15 minutes, but the phones being provided
with a passive antenna according to the invention. A sec-
ond HRV measurement has been carried out just after
this second call. Comparing these two measurements
shows a clear improvement of the second HRV values
in view of the first HRV values. Analogue trials have been
carried out to also test an active antenna according to
theinvention, these test being carried out not with making
a phone call, but with driving a car and with working at a
wireless computer, the latter trials indicating a clear im-
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provement when using the active antenna according to
the invention.

[0034] A third clinical trial measures the rouleaux for-
mation of red blood cells. Rouleaux are stacks of red
blood cells which form because of differences in electrical
voltage between cells. Conditions which do this include
infections, inflammatory and connective tissue disorders,
and cancers. It also occurs in diabetics and is one of the
causative factors for micro vascular occlusion in diabetic
retinopathy. Measurements of rouleaux formation have
been carried out in an analogue way as the second clin-
ical trial. Results show a strong rouleaux formation when
using the mobile phone, driving a car and working a wire-
less computer without the antenna according to the in-
vention. However when an antenna according to the in-
vention is applied in the neighbourhood of the subject, a
clear decrease of rouleaux formation can be seen.
[0035] An antenna according to the invention will be
widely applicable for harmonizing electro-magnetic
waves in houses, cars, airplanes, ... for harmonizing
electro-magnetic waves coming from Wi-Fi enabled de-
vices, cordless telephones, baby monitors, microwaves,
GPS systems and more. The antenna according to the
invention can be used as a therapeutic device and as a
medical device.

Claims

1. An antenna with a conductor comprising a first and
a second set of at least a first, a second, a third and
a fourth substantially parallel and substantially
straight segments arranged successively and adja-
cently to each other, each one of the segments of
each set having afirst and a second longitudinal end
opposite to each other wherein in each set all of said
first ends are at one side and all of said second ends
are at an opposite other side, characterised in that:

« in each of said first and second set, at their first
longitudinal ends:

O said first segment is connected to said
fourth segment, and

O said second segmentis connected to said
third segment;

« in that at their second longitudinal ends:

O said third segment of said first set is con-
nected to one of said third or fourth seg-
ments of said second set,

O said fourth segment of said first setis con-
nected to the other of said third or fourth
segments of said second set, and

O said first segment of said second set is
connected to said second segment of said
second set;
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10.

1.

« and in that the segments of said first set cross
over the segments of said second setatan angle
between 62 and 118 degrees.

Antenna accordingto claim 1, characterised in that
said angle is between 80 and 100 degrees.

Antenna according to claim 2, characterised in that
said angle is substantially 90 degrees.

Antenna according to claim 1 or 2 or 3, character-
ised in that said subsequent and adjacent seg-
ments are interspaced with a substantially constant
space.

Antenna according to any one of the preceding
claims, characterised in that each of said first and
second set comprises a further pair of segments ar-
ranged successively and adjacently to said first seg-
ment, said first and second segment being connect-
ed at said second longitudinal end, to respectively
the one segment of said further pair of segments
lying adjacent to said first segment, and the other
segment of said further pair of segments.

Antenna according to claim 5, characterised in that
said first set comprises a first number of segments
and said second set comprises a second number of
segments, said first number being substantially
equal to said second number.

Antenna according to any one of the preceding
claims, characterised in that said first segment of
said first set being connected to said second seg-
ment of said first set so that a closed conductive
circuit is formed.

Antenna according to any one of the preceding
claims, characterised in that said antenna com-
prises a first antenna according to any one of the
preceding claims and a second antenna according
toany one of the preceding claims wherein segments
of a first or second set of said first antenna cross
over the segments of a first or second set of said
second antenna at a second angle between 31 and
59 degrees.

Antenna according to claim 8, characterised in that
said second angle is substantially 40-50 degrees.

Antenna according to claim 8, characterised in that
said second angle is substantially 45 degrees.

Method of protecting a living subject against nega-
tive effects of electro-magnetic waves, character-
ised in that an antenna according to any one of the
preceding claims is placed somewhere within a ra-
dius of 1000 meters of said living subject.



12

13.

14.

11 EP 2 194 603 A1

Method of protecting a living subject against nega-
tive effects of electro-magnetic waves according to
claim 11, characterised in that said antenna is
placed somewhere within a radius of 20 meters of
said living subject.

Method of protecting a living subject against nega-
tive effects of electro-magnetic waves according to
claim 12, characterised in that said antenna is
placed somewhere within a radius of 5 meters of said
living subject.

Method of protecting a living subject against nega-
tive effects of electro-magnetic waves according to
claim 13, characterised in that said antenna is
placed somewhere within a radius of 1 meter of said
living subject.
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