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(57) Abrége/Abstract:

An Intermediate frequency section converts the transmission signal into an intermediate frequency signal. An intermediate filter
section filters the intermediate frequency signal into a filtered signal. A demodulating section demodulates the filtered signal into
a demodulated signal. The Intermediate frequency filter section comprises an Intermediate frequency filter for filtering the
Intermediater frequency signal into the filtered signal and a matching section for matching each of the intermediate frequency
section and the demodulating section to the intermediate frequency filter. The matching section has a variable circuit constant. A
connecting section connects a transmission section to the reception section. A supplying section supplies the transmission
section to an input signal to make the transmission section produce the transmission signal in accodance with the input signal.
The supplying section adjusts the variable circuit constant in accordance with the input signal and the demodulated signal.

SRR VNEEEN
R 5. sas ALy
O
A

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 02208382 1997-06-20

Abstract of the Disclosure:

An intermediate frequency section converts the

transmission signal into an intermediate frequency
signal. An intermediate fiilter section filters the
intermediate frequency signal into a filtered signal. A
demodulating section demodulates the filtered signal into

a demodulated signal. The intermedlate frequency filter

section comprises an intermediate frequency filter for
filtering the intermediater frequency signal into the
filtered signal and a matching section for matching each
of the intermediate frequency section and the
demodulating section to the intermediate frequency
filter. The matching section has a variable circuilt
constant. A connecting section connects a transmission
section to the reception section. A supplying section

supplies the transmission section to an input signal to

make the transmission section produce the transmission

signal in accodance with the input signal. The supplyilng
section adjusts the variable circuit constant in

accordance with the input signal and the demodulated

signal.
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RADIO COMMUNICATION APPARATUS HAVING

A HIGH RECEIVING SENSITIVITY

Background of the Invention:

This invention relates to a radio communication
apparatus having a reception intermediate frequency
filter.

In general, a radio communication apparatus using
a digital modulation method comprises a recep£ion section
having a reception intermediate frequency (IF) filter
section. The reception section receives a transmission
signal as a reception signal which is transmitted from an
additional radio communication apparatus. Furthermore,
the reception section comprises an IF section and a
demodulating section. The IF section is for converting
the transmission signal into an IF signal. The IF signal
s filtered into a filtered IF signal by the IF filter
section in order to removing a noise from the IF signal.
The demodulating section demodulates the filtered IF
signal into a demodulated signal.

The IF filter section comprises a reception IF
filter and a matching section. The matching section is

for use in matching the IF filter to the IF section and

the demodulating section.
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The matching section has a matched impedance
which will be called a circuit constant. Dispersion
inevitably occurs in the circuit constant under
manufacturing. Similarly, dispersion inevitably occurs
in the filter characteristic of the reception IF filter
under manufacturing. Furthermore, each of the circuit
constant and the filter characteristic may vary on the
basis of an ambient temperature.

The IF filter may not match to the IF section
and/or the demodulating section on the basis of the
variation of the circuit constant and/or the filter
characteristic. When such a mismatch occurs in a
conventional radio communication apparatus, a receiving
sensitivity reduces in the conventional radio
communication apparatus. Namely, it is difficult to
obtain a high receiving sensitivity in the conventional

radio communication apparatus.

Ssummary of the Invention:
It is therefore an object of this invention to

provide a radio communication apparatus having a high
receiving sensitivity without a mismatch.

On describing the gist of this invention, it is
possible to understand that a radio communication
apparatus comprises a transmission section for carrying
out a transmission and a reception section for carrying
out a reception. The reception section is for receiving
a transmission signal as a reception signal to demodulate

the reception signal into an demodulated signal and
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comprises an intermediate frequency section for
converting said reception signal into an intermediate
frequency signal, an intermediate filter section for
filtering the intermediate frequency signal into a
filtered signal, and a demodulating section for
- demodulating the filtered signal into the demodulated
signal. The intermediate frequency filter section
comprises an intermediate frequency filter for filtering
the intermediate frequency signal into the filtered
signal and a matching section for matching each of the
intermediate frequency section and the demodulating
section to the intermediate frequency filter.

According to this invention, the matching section
has a variable circuit constant. The radio communication

apparatus comprises connecting means for connecting the
transmission section to the reception section and
supplying means for supplying the transmission section to
an input signal to make the transmission section produce
the transmission signal in accordance with the input
signal. The supplying means adjusts the variable circuit
constant in accordance with the input signal and the

demodulated signal.

Brief DescriEtion of the Drawings:

Fig. 1 is a circuit diagram of a reception
intermediate filter section for use in a conventional
radio communication apparatus;

Fig. 2 is a block diagram of a radio

communication apparatus according to a preferred
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embodiment of this invention; and

Fig. 3 is a circuit diagram of a reception
intermediate filter section for use in the radio
communication apparatus illustrated in Fig. 2.

Description of the Preferred Embodiment:

Referring to Fig. 1, description will made as
regards a conventional radio communication apparatus for
a better understanding of this invention. The radio
communication apparaﬁus comprises a reception section
having a reception intermediate frequency (IF) filter
section 10 illustrated in Fig. 1. Although no
illusﬁration is made 1in Fig. 1, the reception section
further comprises an IF section and a demodulating
section. The IF section receives a transmission signal
as a reception signal to convert the reception signal
into an IF signal. The IF signal is filtered into a
filtered IF signal by the reception IF filter section in
order to removing a noise from the IF signal. The
demodulating section demodulates the filtered IF signal
into a demodulated signal.

The reception IF filter section 10 comprises
first and second matching circuits 11 and 12 and an IF

filter 13. The IF filter 13 is located between the first

matching circuit 11 and the second matching circuit 12.
The first and the second matching circuits 11 and 12 are

connected to the IF section and the demodulating section,

respectively.
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The first matching circuit 11 is for matching the
IF filter 13 to the IF section. The first matching
circuit 11 comprises a coil (inductor) lla and a
condenser (capacitor) 1l1lb which is grounded. The
condenser 1llb is connected to the coil 1la in parallel.
The coil 1la is connected to the IF filter 13 and an
input terminal llc which 1is connected to the IF section.

The second matching circuit 12 is for matching IF
filter 13 to the demodulating section. The second
matching circuit 12 comprises a coil (inductor) 12a and a
condenser (capacitor) 12b which is grounded. The
condenser 12b is connected to the coil 12a in parallel.
The coil 12a is connected to the IF filter 13 and an
output terminal 12c¢ which is connected to the
demodulating section.

By the way, each of the first and the second
matching circuits 11 and 12 has a matched impedance which
wili be called a circuit constant. Dispersion inevitably
occurs in the circuit constant under manufacturing.
Similarly, dispersion inevitably occurs in the filter
characteristic of the IF filter under manufacturing.
Furthermore, each of.the cilrcuit ¢onstant and the filter
characteristic may vary on the basis of an ambient
temperature.

Mismatch occurs between the IF filter and the IF

section on the baslis of variation of the circuit constant

and/or the filter characteristic. Similarly, mismatch

occurs between the IF filter and the demodulating section
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on the basis of variation of the circuit constant and/or
the filter characteristic. When such a mismatch occurs
in the conventional radio communication apparatus, a
receiving sensitivity reduces 1n the conventional radio
communication apparatus. Namely, it is difficult to
obtain a high receiving sensitivity in the conventional
radio communication apparatus.

Referring to Fig. 2, description will proceed to

a radio communication apparatus according to a preferred

embodiment of this invention. The illustrated radio
communication apparatus comprises a transmission section
21, a reception section 22, and a control section 23
which controls the transmiséion section.21 and the
reception section 22. The transmission section 21
transmits a transmission signal to an additional radio
communication apparatus. The reception section 22
receives, as a reception signal, an additional trans-
mission signal which is transmitted from the additional
radio communication apparatus. The radio communication
apparatus further comprises a temperature sensor 24 which
is connected to the control section 23.

The reception section 22 comprises an
intermediate frequency (IF) filter section 25. The IF
filter section 25 comprises an IF filter 13. The IF
filter section 25 further comprises first and second
matching circuits which are different in structure from
the first and the second matching circuits illustrated in

Fig. 1 and which are designated by reference numerals 26
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and 27. The first and the second matching circuits 26
and 27 have first and second circuit constants,
respectively. The first circuit constant may be equal to
the second circuit constant. Each of the first and the
second circuit constants is variable under control of the
control section 23. Each of the first and the second
circuit constants may be called a matched impedance.
Although no illustration is made in Fig. 2, the
reception section comprises an IF section and a
demodulating section. The IF section is supplied with
the reception signal to convert the reception signal into

an IF signal which is supplied to the IF filter section
25. The IF filter section 25 filters the IF signal into

a filtered IF signal as will be described later. The
filtered IF signal is supplied to the demodulating
section to be demodulated into a demodulated signal by
the demodulating section.

Referring to Fig. 3, the IF filter 13 is located
between the first matching circuit 26 and the second
matching circuit 27. More particularly, the first
matching circuit 26 is connected to the IF filter 13 and
an input terminal 28 which is connected to the IF
section. The second matching circuit 27 is connected to
the IF filter 13 and an output terminal 29 which is
connected to the demodulating section.

Attention will be directed to the first matching

circuit 26. The first matching circuit 26 comprises

first and second coils (inductors) 26a and 26b, a
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condenser (capacitor) 26c¢c, and é varactor diode (varicap
diode) 26d. The first coil 26a is connected in parallel
to the condenser 26c¢c which is grounded. The first coil
26a is further connected to a first control terminal 30
and the cathode of the varactor diode 26d whose anode is
grounded. The IF filter 13 is connected to the first and
the second coils 26a and 26b and the cathode of the
varactor diode 26d. The second coil 26b is connected to
the input terminal 28.

Similarly, the second matching circuit 27
comprises primary and secondary coils (inductors) 27a and
27b, a condenser (capacitor) 27c, and a varactor diode
(varicap diode) 27d. The primary coil 27a is connected
in parallel to the condenser 27c which is grounded. The
primary coil 27a is further connected to a second control
terminal 31 and the cathode of the varactor diode 274
whose anode is grounded. The IF filter 13 is connected
to the primary and the secondary coils 27a and 27b and
the cathode of the varactor diode 27d. The secondary
coil 27b is connected to the output terminal 29.

Referring to Figs. 2 and 3, the control section
23 1is connected to the first and second control terminals
30 and 31 through first and second digital-analog (D/A)
converters 32 and 33. When an electric power is supplied
to the radio communication apparatus, the control section

23 controls a connection section 34 to connect the

transmission section 21 to the reception section 22.
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At a first step, the control section 23 supplies
to the first and the second control terminals 30 and 31
with a first voltage which a predetermined minimum
voltage. The control section 23 controls the trans-
mission section 21 and the reception section 22 to make a
transmission frequency be equal to a reception frequency.
The control section 23 supplies a pseudorandom signal to
the transmission section 21. The transmission section 21
modulates the pseudorandom signal into the transmission
signal which is supplied as the reception signal to the
reception section 22 through connection section 34.

The reception signal is demodulated into the
demodulated signal as described above. The demodulated
signal is supplied to the control section 23. The
control section 23 compares the demodulated signal with
the pseudorandom signal to calculate an error ratio as a
first error ratio. The control section 23 stores the
first error ratio and the first voltage as a stored error
ratio and a control voltage, respectively.

At a second step, the control section 23 produces
a second voltage which 1s greater in a predetermined
level than the first voltage. Thé second voltage is
supplied from the control section 23 to the first and the
second control terminals 30 and 31. The control section
23 supplies the pseudorandom signal to the transmission

section 21. The transmission section 21 modulates the

pseudorandom signal into the transmission signal which is

supplied as the reception signal to the reception section
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22 through connection section 34.

The reception signal is demodulated into the
demodulated signal as described above. The demodulated
signal is supplied to the control section 23. The
control section 23 compares the demodulated signal with
the pseudorandom signal to calculate an error ratio as a
second error ratio.

The control section 23 compares the stored error
ratio with the second error ratio. When the second error
ratio is less than the stored error ratio, the control
section 23 stores the second error ratio and the second
voltage as the stored error ratio and the control
voltage, respectively.

At an N-th step, the control section 23 produces
an N-th voltage which is greater in the predetermihed.
level than a (N-1)-th voltage, where N represents a
positive integer which is greater one. The N-th voltage
is equal to a predetermined maximum voltage. The N-th
voltage 1is supplied from the ¢ontrol section 23 to the
first and the second control terminals 30 and 31. As
described above, the control section 23 supplies the
pseudorandom signal to the transmission section 21. As a
result, the reception section 22 supplies the demodulated
signal to the control section 23. The control section 23
compares the demodulated signal with the pseudorandom

signal to calculate an error ratio as an N-th error

ratio.
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The control section 23 compares the stored error
ratio with the N-th error ratio. When the N-th error
ratio is less than the stored error ratio, the control
section 23 stores the N-th error ratio and the N-th
voltage as the stored error ratio and the control
voltage, respectively.

As readily understood from the above description,
the control section 23 investigates the control voltage
at which a minimum error ratio is obtained. More
particularly, the control section 23 Judges a minimum one
of the first through the N-th error ratios to select a
selected one of the first through the N-th voltages as
the control voltage that corresponds to the minimum error
ratio. After the control section 23 disconnects the
transmission section 21 to the reception section 22 by
the connecting section 38, the control section 23

supplies the selected voltage as the control voltage to

the first and the second control terminals 30 and 31.
Again referring to Figs. 2 and 3, the temperaiure
sensor 24 1ls connected to the control section 23. The
temperature sensor 24 detects an ambient temperature to
supply the ambient temperature as an detected temperature
to the control section 23. Just after the electric power
is supplied to the radio communication apparatus, the
control section 23 stores the detected temperature as an

initial temperature. The control section 23 adjusts the

control voltage as described above before carrying out

communication.
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The temperature sensor 24 successively detects
the ambient temperature to supply the control section 23
the ambient temperature as the detected temperature.
When the detected temperature is greater or lower in a
predetermined value than the initial temperature, the
control section 23 again adjusts the control voltage in
order to adjust each of the first and the second circuit
constants.

It will be assumed that the control section 23
supplies an initial voltage as the control voltage to the
first and the second control terminals 30 and 31.

The control section 23 supplies the first and the
second control terminals 30 and 31 with a first adjusted
voltage which is greater in the predetermined level than
the initial voltage. The control section 23 measures an
error ratio as a described above. When the error ratio
is improved, the control section 23 supplies the first
and the second control terminals 30 and 31 with a second
adjusted voltage which is greater in the predetermined
level than the first adjusted voltage, in order to
measure the error ratio in the second adjusted voltage.
When the error ratio is again improved, the control
section 23 supplies the first and the second control
terminals 30 and 31 with a third adjusted voltage which
ils greater in the predetermined level than the second
adjusted voltage, in order to measure the error ratio in

the third adjusted voltage.
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In a manner described above, the control section
23 supplies the first and the second control terminals 30
and 31 with a K-th adjusted voltage which is greater than
in the predetermined level than a (K-1)-th adjusted
voltage until the error ratio has not been improved,
where K represents a positive integer which is greater
than one.

As readily understood from the above description,
the control section 23 investigates an adjusted voltage
at which a lowest error ratio is obtained. The control
section 23 supplies the adjusted voltage as the control
voltage to the first and the second control terminals 30
and 31.

When the error ratio is not improved even if the

éontrol section 23 makes the control voltage rise, the

control section 23 drops the initial voltage. More
specifically, the control section 23 supplies the first
and the second control terminals 30 and 31 with a first
varied voltage which is lower in the prédetermined level
than the initial voltage. The control section 23

measures an error ratio as a described above. When the
error ratio is improved, the control section 23 supplies

the first and the second control terminals 30 and 31 with
a second varied voltage which is less in the predeter-
mined level than the first varied voltage, in order to
measure the error ratio in the second varied voltage.

When the error ratio is again improved, the control

section 23 supplies the first and the second control
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terminals 30 and 31 with a third varied voltage which is
less in the predetermined level than the second varied
voltage, in order to measure the error ratio at the third
varied voltage.

In a manner described above, the control section
23 supplies the first and the second control terminals 30
and 31 with a K-th varied voltage which is less than in
the predetermined level than a (K-1)-th varied voltage
until the error ratio has not been improved.

As readily understood from the above description,
the control section 23 investigates a varied voltage at
which a lowest error ratio is obtained. The control
section 23 supplies the varied voltage as the control
voltage to the first and the second control terminals 30
and 31.

Referring to Figs. 1 and 2, description will be
another example of controlling the control voltage in the
radio communication apparatus illustrated in Fig. 1. It
will be assumed that phase shift keying is used in the
radio communication apparatus. As described above, the
control section 23 controls the connection section 32 to
connect the transmission section 21 to the reception
section 22 on controlling or adjusting the control

voltage.

The control section 23 supplies the first and the
second control terminals 30 and 31 with the first voltage

which is equal to the predetermined minimum voltage. The

control section 23 controls the transmission section 21
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and the reception section 22 to make the transmission
frequency be equal to the reception frequency. The
control section 23 supplies the transmission section 21
with the pseudorandom signal having a predetermined
length as a transmission phase signal. The transmission
section 21 modulates the pseudorandom signal into the
transmission signal which is supplied as the reception
signal to the reception section 22 through the connection

section 34. The reception signal is demodulated into the
demodulated signal in the reception section 22 as

described above.

The demodulated signal is supplied as a reception
phase signal to the control section 23. The control
section 23 calculates a phase difference between the
reception phase signal and the transmission phase signal
at each symbol. The control section 23 calculates an
absolute value of each phase difference to obtain a sum
Oof the absolute values as a first absolute sum. The
control section 23 stores the first absolute sum and the
first voltage as a stored absolute sum and a control
voltage, respectively.

The control section 23 produces the second
voltage which is greater than in the predetermined level
than the first voltage. The second voltage is supplied
from the control section 23 to the first and the second

control terminals 30 and 31. The control section 23

supplies the transmission phase signal to the

transmission section 21. The transmission section 21
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modulates the transmission phase signal into the

transmission signal which is supplied as the reception
signal to the reception section 22 through connection
section 34.

The reception signal is demodulated into the
reception phase signal as described above. The reception
phase signal is supplied to the control section 23. The
control section 23 calculates a phase difference between
the reception phase signal and the transmission phase
signal at each symbol. The control section 23 calculates
an absolute value of each phase difference to obtain a
sum of the absolute values as a second absolute sumn.

The control section 23 compares the stored
absolute sum with the second absolute sum. When the
second absolute sum is less than the stored absolute sum,
the control section 23 stores the second absolute sum and
the second voltage as the stored absolute sum and the
control voltage, respectively.

The control section 23 produces the N-th voltage
which is greater in the predetermined level than the
(N-1)-th voltage. The N-th voltage is equal to the
predetermined maximum voltage. The N-th voltage is
supplied from the control section 23 to the first and the
second control terminals 30 and 31.

As described above, the control section 23
supplies the transmission phase signal to the
transmission section 21. As a result, the reception

section 22 supplies the reception phase signal to the
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control section 23. The control section 23 calculates an
absolute valué Oof each phase difference to obtain a sum
Of the absolute values as an N-th absolute sum.

The control section 23 compares the stored
absolute sum with the N-th absolute sum. When the N-th
absolute sum is less than the stored absolute sum, the
control section 23 stores the N-th absolute sum and the
N-th voltage as the stored absolute sum and the control
voltage, respectively.

As readily understood from the above description,
the control section 23 investigates the control voltage
at which a minimum absolute sum is obtained. More
particularly, the control section 23 judges a minimum one
of the first through the N-th absolute sum to select a
selected one of the first through the N-th voltages as
the control voltage that corresponds to the minimum
absolute sum. After the control section 23 disconnects
the transmission section 21 to the reception section 22
by the connecting section 38, the control section 23
supplies the selected voltage as the control voltage to
the first and the second control terminals 30 and 31.

The control section 23 controls the control
voltage when the electric power is supplied to the radio
communication apparatus. In addition, the control
section 23 controls the control voltage on changing the
ambient temperature beyond the predetermined value.

As described above, the control section 23

controls the control voltage which is supplied to the
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first and the second matching circuits 26 and 27.

Therefore, mismatch does not occurs between in the radio
communication apparatus inasmuch as each of the first and

the second circuit constants is varied so as to minimize

an error between the pseudorandom signal and the
demodulated signal.

While this invention has thus far been described
in conjunction with the preferred embodiment thereof, it
will readily be possible for those skilled in the art to

put this invention into practice in various other

manners.
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WHAT IS CLAIMED IS:

1. A radilo communication apparatus comprising a
transmission section for carrying out a transmission and
a reception section for carrying out a.reception, sald
reception section for receiving a transmission signal as
a reception signal to demodulate the reception signal
into an demodulated signal and comprising an intermediate
frequency section for converting said reception signal
into an intermediate frequency signal, an intermediate
filter section for filtering said intermediate frequency
signal into a filtered signal, and a demodulating section
for demodulating said filtered signal into said
demodulated signal, said intermediate frequency filter
section comprising an intermediate frequency filter for
filtering said intermediate frequency signal into said
filtered signal and a matching section for matching each
of said intermediate frequency section and the
demodulating section to said intermediate frequency
filter, wherein:

sald matching section has a variable circuit
constant;

sald radio communication apparatus comprising:

connecting means for connecting said transmission
section to said reception section; and

supplying means for supplying saild transmission

section to an input signal to make said transmission

section produce said transmission signal in accordance
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with said input signal, said supplying means adjusting
saild variable circuit constant in accordance with said
input signal and said demodulated signal.

2. A radio communication apparatus as claimed in
claim 1, wherein:

sald input signal is a pseudorandom signal; and

sald adjusting means calculating an error ratio
between said pseudorandom signal and said demodulated
signal to adjust said variable circuit constant in
accordance with said error ratio.

3. A radio communication apparatus as claimed in
claim 2, wherein:

sald matching section comprises a capacitor
device of which capacity is varied on the basis of a
controllable voltage; and

sald adjusting means supplies said controllable
voltage to said matching section to minimize said error
ratio.

4. A radio communication apparatus as claimed in
claim 3, wherein said capacitor device is a varactor
diode.

5. A radio éommunication apparatus as claimed in
claim 1, wherein:

said input signal is a pseudorandom signal having
a predetermined length; and

sald adjusting means calculating a phase

difference between said pseudorandom signal and said

demodulated signal at each symbol to obtain an absolute
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sum of the phase differences, said adjusting means

adjusting said variable circuit constant in accordance

with said absolute sum.

6. A radio communication apparatus as claimed in

claim 5, wherein:

said matching section comprises a capacitor
device of which capacity is varied on the basis of a

controllable voltage; and

sald adjusting means supplies said controllable
voltage to said matching section to minimize sald error

ratio.

7. A radio communication apparatus as claimed in
claim 6, wherein said capacitor device is a varactor

diode.

8. A radio communication apparatus as claimed in
claim 1, wherein each of said connecting means, said
supplying means, and said adjusting means is put into
operation when an electric power is supplied to said
radio communication apparatus.

9. A radio communication apparatus as claimed in
claim 1, wherein:

sald radio communication apparatus further

comprises a temperature detecting means for detecting an

ambient temperature of said intermediate frequency filter
section as a detected temperature; and
each of said connecting means, said supplying

means, and said adjusting means is put into operation
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when sald detected temperature varies in beyond

predetermined value.




CA 02208382 1997-06-20

FIG. 1 PRIOR ART

31 30
27 20
E () @
l — — ~_20C
AR
JOU :{C 27<a:l % = /
i S - 26d Ny S

29 2Tb f | i




CA 02208382 1997-06-20

34
TEMPERATURE l CONNECTION
SENSOR 24 SECTION
2
ECT!
22

- 25 RECEPTION SECTION

IF FILTER
SECTION

Z2ND IF 1ST
MATCHING FILTER MATCHING
I CKT I I CKT

33 31 13

— D/A

32

Pateni Agents
Smart & Biggur



21

;

TRANSMISSION SECTION

S

CONNECTION
24 —= " SECTION

TEMPERATURE
SENSOR

ST
22
97 25 RECEPTION SECTION 26
| 9 /
IF FILTER
SECTION
2ND IF 1ST
- MA"I(;EI?ING FILTER MA'I(;%—I_ING
U
30
33 31 13
DA
32

D/A —-




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - abstract drawing

